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STANDARD C5900DAFEATURES
• Tested tough against intermod

with Double Balanced Mixer
(DBM) andTracking Front-End

• DTMF remote control with HT
• Cross-band repeat, 6M, 2M and

70cm with cress encode/decode
• Full Duplex cross-band operation

with crcss encode/decode
• 7 priority hyper frequencies
• 1200-9600 packet interface
• Antenna Triplexer Built-in one

antenna forall bands
• Dual-frequency display; leftside

6M, 2M and70cm, rightside
2M and70cm

• Frequency Receive Range:
Left band 44.000 -99.995 MHz

100.000 -225.000 MHz
240.000 - 530.000 MHz

Right band 100.000 - 200.000 MHz
260.000 - 510.000 MHz
550.000 - 1020.000 MHz*

(both including AM aircraft)
• 45 Watts 6M, 50Watts 2M and

35Watts 70cm (3W Low, lOW
Medium selectable) transmit
ham-bands

c cellular blocked on800MHz band

For more information onthisandotherSTANDARD
products, please contact your nearest STANDARD dealer.
Specifications, prtce andfeatures aresubject tochange
without obligation ornotice. Standard Amateur Radio
Products, Inc, P.O. Box 48480, Niles, Illinois 60714,
Tel (773)763-0081 Fax (773) 763-3377

• Snap-on front display orremote
theradio inthe trunkorunder
thefront seat

• Back-lit Keypad andDisplay
• MY key, store favorite function
• TX Time-Out-Timer 3,5,15mins
• Auto power-off 3, 6, 9hrs
• Auto mute opposite band -20dB
• Beep-tone off, low orhigh
• Cooling fan built-in.
Mobile bracket andpower cord
(2M) included
MARS andCAP modification
available permit required
FCCApproval pending

DISPlAYMEMORIES
• 80 memories (each side) ; stores

frequency, offsets, crcss tones
and more

• Expandable 200 memories each
side with optional, CMU161

• crcss Encode\Decode standard
• Frequency steps, 5,6.25, 10, 12.5,

15, 20, 25, 30, 50 and100 kHz.
• Paging\Coded squelch
• DTMF autopatch dialing, 12

memories,6perside, 15 digits
• Eight kinds ofscan: 1MHz,

entire band, program, memory,
block memory, program memory,
memory scan memory and tone

OPTIONAL ACCESSORIES
• CAW590 split cable formic
• CAW591 3M extension cable

for LCD display
• CAW592 5M extension cable with

connection for mic andspeaker
• CAW593 8M extension cable with

connection for mic andspeaker
• CMB5900 mounting bracket

fordisplay
• CMU161 200 channel memory

chip
Size:5.51"W l.5TH 6.81"D
Weight=2.65Ibs.

~'3S8~~ ~etetS

n~" ~ \. {'I'/).C · compact, economical, Great in the car.•.
Q ~~ oaC~ l' full featured tri-band mobile? On the road in the RV...
.~ V O\'\\-\' Standard's C5900DA! 6 Meters as

u/Orte Cl - well as 2 and 70 em, with crossband repeat, remote
,}.. operation with detachable front panel, or wireless remote con-

trolfrom your hand-held's DTMF pad! Plus 1200-9600 baud packet,
priority hyper memories for your seven most used frequencies, and up- and
down-load frequencies to the optional 200 channel extended memory chip ­

without a computer! And there's so much more -justreview the specifications below...
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CX-333• Tri-band 146/220/446MHz Base Repeater Antenna
Gain & Wave:146MHz 6.5dBi5/8 wave x 2· 220MHz 7.8dBi5/8 wave x 3·
446MHz 9.0dBi 5/8 wavex 5· Max Pwr: 120W · Length: 10'2"· Weight: 3lbs. 1oz.·
Conn: Gold-plated SO-239• Construction: Fiberglass, 2 Sections

GP-9/GP-9N • Dual-band 146/446MHz Base Repeater Antenna· BEST SELLER!
Gain & Wave: 146MHz 8.5dBi 5/8wave x 3 • 446MHz 11.9dBi 5/8wave x 8 •
Max Pwr: 200W · Length: 17'8"• Weight:Sibs. 11 ozs. • Conn: GP-9 Gold-plated
SO-239· GP-9N Gold-plated N-typefemale· Construction: Fiberglass, 3 Sections

CA-62DB • Mono-band6 MeterVertical
Gain & Wave: 52MHz 6.5dBi 5/8 wave x 2· Max Pwr: 500W· Length: 21'8" ·
Weight: Sibs. 11 ozs. • Conn: SO-239 • 2MHz.band-width after tuning (6M) •
Construction: Thick-wall aluminum, Ssections /

GP-1 5· Tri-band52/146/446MHz Base Repeater Antenna
Gain & Wave: 52MHz 3.0dBi 5/8 wave· 146MHz 6.2dBi 5/8wave x 2 • 446MHz 8.6dBi
5/8 wave x 4 • Max Pwr: 300W• Length: 7'11" • Weight: 3lbs. 1oz. • Conn: Gold-plated
SO-239• 2MHz band-width after tuning (6M) • Construction: Single-piece fiberglass

GP-6 • Dual-band 146/446MHzBase RepeaterAntenna
Gain & Wave: 146MHz 6.5dBi 5/8 wave x 2· 446M Hz 9.0dBi 5/8 wave x 5·
Max Pwr: 200W · Length: 10'2" • Weight: 3lbs. 8ozs.• Conn: Gold-plated SO-239 •
Construction:Fiberglass, 2 Sections

GP-3 • Dual-band 146/446MHz Base RepeaterAntenna
Gain & Wave: 146MHz4.5dBi 6/8wave· 446MHz 7.2dBi 5/8wave x 3·
Max Pwr: 200W · Length : 5'11" · Weight: 2lbs. sozs.>
Conn: Gold-plated SO-239 • Construction: Single-piece fiberglass
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ImIrr
linea has introduced three new radios

that allow you to own great equipment with
advanced features at vety "down-to-earth" prices.
Before buying ANY new radio, you owe it to yourself
to check out these value leaders from Alinco.-

DR-605T full 2 melernO cm FM dual-'
r. band capabllliles al a "super-low" price

The reviews are in and the DR-605T is a hit!

New IUnco OJ-S41T UHF "pockel radio"
AIreal radio for under $1501

The fun new radio everyone's talking about!

II Fits in pocket or
purse, uses 3 AA cell

II 21 memories
II Large backlit display
III TX+RX range: 425~449.995 MHz
III CTCSS encode PLUS European tone burst
iIlI "Swing Away" flex antenna resists loss and breakage
iIlI Easy to program, easy to operate-one page operating manual!
II Use with speaker mic, headset, vox mic
III Big audio from a little radio
II Great for repeater, simplex or use through cross-band units!
iIlI A great gift for the other hams in your life!

II!IlI Get more UHF-TX 430 MHz~449.995 MHz
.. Can be used for FM satellite contacts!
.. 102 memory channels (51 for each band)
iIlI Cross band repeat feature
II MARS/CAP capability
II Extended receive on both bands
.. Internal duplexer saves even more money!
'" CTCSS encode PLUS European Tone Bursts
II Cloning capability
II 9600 bps packet ready
II Scanning functions

,Simple III Clean II Dependable

~ u
AMATEUR RADIO'S VALUE LEADERSM

U.S.A. Alinco Branch: 438 Amapola Ave. • Suite 130 • Torrance, CA 90501
Phone: (310) 618-8616· Fax: (310) 618-8758 • Internet: http: //www.alinco.com

II 51 memory channels
II Alphanumeric display up to

7 characters per memory
II Aircraft (AM) receive and

extended FM receive
III MARS/CAP capability
II Scanning functions
.. Cable cloning features
II!IlI CTCSS encode PLUS

European Tone Bursts

Specificationsare subject to change without notice or obligation. Performance specifications only apply to
amateur bands. Permits requiredfor MARS/CAP use. Prices mentioned areMSRP. Dealer prices may vary.

CIRCLE 117 ON READER SERVICE CARD

New 08-140T 2 meter mobllelbase with
.alphanumeric display-under $2891
A full-featured FM mobile with many "extras"



An Editorial\line of Sight

A Raw Deal for No-Coders?

Why does it seem that an ARRL committee plan for revamping
amateur licensing will benefit everyone EXCEPT Technician-class hams
who want to upgrade?

"...there's one...aspect of the [ARRL committee] proposal that
seems punitive to Technicians trying to upgrade and a step
backward designed solely to make upgrading more difficult."

r: same ARRL committee that rec­
ommended keeping the internation­
al Morse code requirem ent for HF

operating (which the League Board of
Directors adopted in Janu ary) has also
recommended a complete overhaul of
"low-end" amateur licensing.

Hallmarks of this proposal include the
elimination of the Novice class license
and the HF Novice subbands; expansion
of HF phone subbands into the old Novice
bands, greatly expanding the HF privi­
leges of current Tech-Plus licensees; re­
ducing the General class code speed re­
quirement from 13 words-per-minute to
10, and renaming the Tech and Tech-Plus
class licenses as "Basic" and "Intermedi­
ate" class, respectively. All this is great
and we generally support it.

A Step Backward?
But there' s one more aspect of the pro­

posal that seems punitive to Technicians
trying to upgrade and a step backward de­
signed solely to make upgrading more
difficult. This is a two-pronged proposal
to a) restore the code sending exam,
which the FCC abandoned years ago, and
b) return to a requirement that people tak­
ing code tests copy a minimum of one
minute out of five perfectly in order to
pass. Unlike the previous recommenda­
tions, which were explained in great de­
tail by the committee, these were accom­
panied by no explanation whatsoever.
Let' s take a closer look at the problems
with both of these suggestions:

a) A sending exam-For at least 20
years, the FCC has assumed that, if you
could copy code at a certain speed , then
you could send at that speed as well.
While there are certainly a few excep­
tions, especia lly among people with

4 • CQ VHF . April 1997

physical disabilities, the FCC's assump­
tion has been valid in the vast majority of
cases. There seems to be no pressing need
to change this policy.

Plus, there is a logistical concern: Just
how will volunteer examiner s know the
speed at which a person is sending (is it
10 wpm or nine)?This will require a great
deal of subjective judgment on the part of
the examiners, and it will invite abuse, in
addition to asking YEs to do something
for which most of them are not equipped.
It ain' t broke. Don 't fix it.

b) One minute of solid copy-Let me
tell you about the first time I took my
General class code test. This was back in
1971 at the FCC Field Office in New York
City. One minute at 13 wpm came out to
65 consecutive characters. I copied 63
correc tly, then missed one and got the
next 40 or so correct. I failed, even though
I definitely would have passed one of
today's multiple choice or fill-in exams.
In those days, you couldn' t retest for 30
days...and it was four years before I next
set foot in an FCC office. Today' s exams
are designed with comp rehension in
mind ; that is, can you copy enough at the
tested speed to understand the informa­
tion being transmitted? After all, that's
the goal on the air, isn' t it?To get the mes­
sage, even if you didn 't copy .l 00% of the
characters ? Plus, the one-minute standard
is maintained as a backup.Even if the per­
son didn' t copy enough ofthe five-m inute
test transmission to get seven of the 10
questions correct , the examiner can check

for anyone minute of solid copy, and, if
one is found, the test is passed.

These procedures were put in place for
one reason: 'to encourage passing. The
implicit (and often explicit) attitude is
that the examiners want you to pass, and,
if you basically know your stuff, they'll
do everything they can within the rules to
make sure you do. The proposed change,
if adopted, will turn the code test from
one designed for success to one designed
for failure. And chances are that the ones
who' ll fail most often will be the Tech­
nicians who want to upgrade.

Once again, the message from the
ARRL leadership to Technicians seems
to be, "You' re not one of us, we don't
really want you joining us on the "rea l"
(read HF) ham bands, and, unless you
ju mp through increasi ngly difficult
hoops, we won' t let you."

The ARRL Board wisely decided not
to act on this proposal in January, opting
instead to hear what members have to say
before taking a vote at their July meeting.
If you' re a League member, we encour­
age you to read the full proposal in March
QST, then let your division director know
how you feel.

--.. .--

In This Issue
For a second straight year, we're

pleased to help you get your hamming
back in motion after the winter doldrums

(Continued on page 77)

By Rich Moseson, NW2L, Editor

Ham Radio Above 50 MHz



WORLD CLASS VHF ANTENNAS
AND AWHOLE LOT MORE.

When you purchase an industry-leading antenna from Hy-Gain by Telex, you not only receive
a product that provides exceptional performance and extraordinary reliability, you also receive
a great warranty, after-sale support and knowledgeable, responsive customer service.

Highlighted here is just a sampling of innovative VHF products from Hy-Gain. For detailed
information about these and many more Hy-Gain products and accessories, write, phone or
FAX today.

CIRCLE 115 ON READER SERVICE CARD

V2R
A rugged
antenna for
2 meters,
the V2R
delivers 3
dBd gain
with a wide
coverage
pattern.

64DX,66DX
The 4-element 64DX
generates an impressive
8.2 dBd gain and the
6-element 66DX, an
unprecedented 10.3 dBd.

IIg-giJin,
byTe/ex

Your Performance Advantage
Telex Comrnunications f Inc.
8601 East Cornhusker Highway
Lincoln, NE 68507 USA
Phone: 402-467-5321 • FAX: 402-467-3279
E-mai l: hygain@telex.com
Web: http://ourworld.compuserve.comjhomepagesjhygain

V4R
The 70 cm
vertical
V4R's 3 dBd
gain is \
derived from
the extended
double zepp
antenna
design.

V3R
A 11/4
meter
vertical,
the V3R
features a
3 dBd gain
and covers
216-225
MHz.

V6R
This antenna
design is
based on 2
collinear 5/8
wave vertical
radiators and
covers 51-54
MHz.

25FM
A 9.1 dBd gain antenna for

2 meters featuring Hy-Gain's ~':'~_

exclusive Beta Match for .
exceptional F/B ratio and

maximum obtainable gains.

28FM
This 11.8 dBd gain

antenna also
features Beta Match
and offers unrivaled

2 meter beam
performance.



ARRL Says "Know Code"
The ARRL will oppose any efforts to

drop Morse code as a licensing require­
ment, both internationally and domesti­
cally . The League Board of Directors, at
its January meeting, adopted a commit­
tee recommendation to support retaining
the international treaty requirement for
Morse code proficiency as a condition for
HF operation. The committee also recom­
mended that, even if the international re­
quirement is dropped by the 1999 World
Radiocommunication Conference (WRC
99), the League should support a contin­
ued code requirement for amateur licens­
es in the U.S.

The ARRL Board also adopted com­
mittee recommendations supporting the
concept of an international amateur radio
permit, easing restrictions on internation­
al third-party communication and en­
couraging all governments to support
training amateurs in emergency commu­
nication techniques. In addition, the Board
accepted, but did not vote on, a commit­
tee proposal to restructure the lower lev­
els of amateur licensing (see next item).

League Panel: Drop Novice
License, Make Code Tests
More Difficult

Ifan ARRL committee has its way, the
current Novice, Technician, and Tech­
Plus licenses will be replaced by two li­
cense classes, called Basic and Interme­
diate, with greatly expanded HF privi­
leges for Intermediate class (currently
Tech-Plus) licensees. Under the commit­
tee's proposal, the Novice class license
would be eliminated, and current Novices
would be given a choice of upgrading to
Intermediate with an open-book exam, or
losing their ham licenses when they ex­
pire. The current HF novice bands would
be carved up between general CW use and
expanded phone allocations.

The committee proposed reducing the
General class code requirement from 13
to 10 words per minute, but also wants to
see all code exams made more difficult
by returning to the requirement for one
minute of perfect copy and reinstituting
a sending exam (see this month 's "Line
of Sight" for a discussion of this recom­
mendation). Specifics ofthe plan include

granting Intermediate (Tech-Plus) class
hams the full range of General/Advanced
class CW privileges on 80, 40,15, and 10
meters; digital privileges on 80 (3.600 to
3.625 MHz), 15 (21.100 to 21.125), and
10 meters (28.100 to 28.189); new phone
privileges on 160 (1.950 to 2.000 MHz),
75 (3.900 to 4.000), and 15 meters
(21.350 to 21.450); and expanded phone
privileges on 10 meters (FM on 29.500 to
29.700 MHz). Intermediate class licens­
ees would be limited to 200 watts PEP
output on these frequencies, but higher­
class licensees would not have power
restrictions. In addition, the phone bands
on 80, 40, and 15 meters would be ex­
panded by 50 kHz each, moving into what
are currently the Novice subbands.

The ARRL Board of Directors will
vote on the proposal this summer, after
listening to member input, and perhaps
making some changes in the specifics,
before submitting it to the FCC as a peti­
tion for rulemaking. The complete pro­
posal is printed in the March issue of QST.

U.S. Panel: Hams Could
Threaten Int ernet
Security

The chairman of the President's Com­
mission on Critical Infrastructure Pro­
tection apparently feels that hams pose a
potential threat to the National Informa­
tion Infrastructure, according to former
CQ VHF columnist Peter Coffee, AC6EN.

In remarks to the National Press Club
on January 30, Coffee says, Commission
Chairman Robert T. Marsh warned of the
hazards arising from growing dependence
on complex telecommunications systems.
Among them:"Even amateurs have access
to the technological tools needed to pene­
trate systems and cause trouble," said
Marsh during his one-hour briefing.

Coffee urges hams to let the commis­
sion know that amateur radio .should be
viewed as an asset and a backup system
that directly addresses the risks Marsh
cites, rather than a threat.

"Ham radio represents a decentralized
system, virtually immune to attack at any
single point," notes Coffee, "and [is] oper­
ated by personnel who can recognize and
work around many likely ·failure modes
due toboth natural andman-made threats."

Commissioner Marsh's remarks are
posted on the World Wide Web at <http://
www .pccip.gov/pccip/npc.html>, and
the commission's charter and other infor­
mation are online at <http://www.pccip.
gov/pccip>. Coffee notes that the com­
mission 's final report is due out this sum­
mer, so it's not too late to educate com­
mission members and Members of Con­
gress about amateur radio's positive role
in the information infrastructure. ' .

TAPR Digital Radio
Deal Seems Dead

Last month, we reported on an arrange­
ment reached by Tucson Amateur Packet
Radio (TAPR) with a manufacturer of
commercial spread-spectrum (S/S) ra­
dios to purchase 115.2 kilobit/second
data radios for its SIS experiments at
greatly reduced prices ($400 per unit as
opposed to $1,250 per unit retail). TAPR
now reports that the deal has apparently
fallen through and that, as of press time,
even those radios initially ordered had not
been delivered. One apparent problem,
according to the manufacturer involved,
is that its commercial customers heard
about the deal and started demanding
price reductions.

New UK Record on 24 GHz
The British distance record on 24 GHz

was broken in January by Petra (G4KGC)
and Charlie (G3WDG) Suckling of Tow­
cester when they made two-way contact
with Ari, PA0EZ, in the Netherlands, at
a distance of 391 kilometers (234.6
miles), just five kilometers (three miles)
short of the world record for the band,
according to a bulletin from European
Microwave News editor Simon Lewis ,
GM4PLM. The contact was made in CW,
under clear skies and a temperature of
approximately 9° C (about 48° F). Petra
and Charlie were running 400 milliwatts
of power and Ari was running only 100
milliwatts on his end.

Update on 624 Kits
In February, we reported that rumors of

the apparent demise of South Carolina kit­
maker "624 Kits" were exaggerated. Then
we received conflicting e-mail from a

6 • CO VHF . Apri l 1997
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The Ultimate Choice inAmateur Radio

• 144MHz operation
• 62memory channels
• 6 character alpha-numerics
• DTMF memory for autopatch
• 50watts output power
• Multi-scan capability
• Backlit microphone
• Mll·Sm 810C and 8100
• Dual menu system
• Repeater reverse switch
• DTSS selective calling
• Built-in CTCSS encoder
• Wireless cloning

"Super! I can use
alphanumeric memories
to store names, call signs,
and repeaters on my
TM-261A."

• 144MHz operation
• User friendly operation
• 40 memory channels
• Compact rugged design
• DTMF memory for autopatch
• MOS FET power module
• Direct DC input
• luminescent DTMF keypad
• Multiple scan modes
• Auto battery saver circuit
• Built-incrcss 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 bands at
the same time. Comes
in a 5W versi on too."

"Outstanding!
Loud, clear audio
and easy to use."

~NllE~N ET

Kenwood News & Products
htlp://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 bestto buildthe 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!

~
MeetsISO Mamifaetwillg

~J2uElity System '

KENWOOD
A m a t e u r R a d i o P r o d uc ts G r o u p

96ARD-1573

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 188
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Pssst! Kid! Wanna Fly
Your Own "Satellite"?

A joint venture by AMSAT, workers
from NASA' s Goddard Space Flight
Center, Washington, D.C.-area teachers,
parents, and community leaders will
allow elementary and secondary school
students to simulate launching and track­
ing a satellite and to conduct remote ex­
periments. Dubbed "SimS at" for "Simu- i

lated Satellite Project," the program will
allow students to fly experiments to alti­
tudes of 60,000 feet and higher, using
small high-altitude weather balloon s.
According to the AMSAT News Service,
students and adult mentors design and
build the experiments, then use amateur
radio to track the balloon as it' s carried
by the wind.

AMSAT officials say that the project
"simulates many of the practices and
remote observing challenges inherent in
working with satellites and that it offers a
unique hands-on experience for students
in K-12 Earth science, physical science,
physics, and aerospace programs." In
addition, ANS says, "The experiences
gained are valuable stepping stones into
amateur satellites and future career choic­
es." Additional information is available
from the SimSat World Wide Web page
at <http://garc.gsfc.nasa.gov/- simsat/
simsat.html>.

In addition , ANS reports that AMSAT
is working to build more bridges between
ham radio satellites and ham radio bal­
loon projects, with Doug Howard ,
KG50A, serving as an informal liaison .
As a first step, Doug has established a bal­
looning resource page on the AMSAT
World Wide Web site, at <http://www.
amsat.org/Amsat/AmsatHome.html>.

delayed "due to some problems with the
satellite." Keep tuned to AMSAT bul­
letins for updates, or listen in on the RS­
16 beacon frequencies of 29.408 and
29.451 MHz on 10 meters, and 435.504
and 435.548 MHz on 70 centimeters (it
has a 2-meter uplink).

Get in Touch

RS-16 in Orbit?
As of press time (mid-February), there

was still no official word on the launch
of RS-16, the newest Russian ham satel­
lite, whose launch had been expected in
January or February. RK3KPK of the
RS3A satellite command station in
Russia told the AMSAT News Service
that the launch had originally been sched­
uled for last December but had been

reader. CQ VHF spoke recently with 624
owner Pat Bunn, N4LTA, who said the
reports are partially correct. Bunn says he
has phased out most of his QRP kits and
the "624 Kits" name, but he' s continuing
to se1l6-meter amplifiers and receive con­
verter kits, along with Svetlana tubes,
power transformers, and vintage radios,
under the name STF Electronics.

Bunn notes that his kits never includ­
ed detailed step-by-step instructions and
that the 6-meter amplifier kit, for exam­
ple, consists of all the necessary parts plus
a reprint of the magazine article in which
it was described. It is not, he cautioned,
a project for the first-time kitbuilder.

Linenger OK'd for Third­
Party QSOs from Mir

Astronaut Jerry Linenger, KC5HBR ,
and his successor aboard the Russian Mir
space station have been granted permis­
sion for third-party contacts with unli­
censed students during school QSOs.
Special permission is needed because
Russia and the U.S. don 't have a general
third-party agreement. According to a re­
port in The ARRL Letter, the OK required
approval from three countries-the U.S.,
Russia, and Germany, the latter of which
supplied the amateur equipment aboard
Mir. Linenger is scheduled to be aboard
Mir until May, when he ' s due to be
replaced by Astronaut Colin "Michael"
Foale, KC5UAC . The special operating
permission applies to Foale as well.

School contacts with Mir must be pre­
arranged, says Miles Mann, WFI F, Di­
rector of Educational Services for the Mir
International Amateur Radio EXperi­
ment (MIREX) program. Appli cations
for school contacts with Mir are available
through the ARRL. If you'd like one,
send a self-addressed, stamped envelope
to Educational Activities Department,
ARRL, 225 Main St., Newington CT
06111. (Be sure to see Part 2 of Miles '
primer on making contacts with Mir,
elsewhere in this issue.-ed.)
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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.

3?;~;2 ( ' "'3 / Lf 6.3'o ~ I I OOd. 6/ '7 '7

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 . . .

Learn Morse coile anywhere, anytime with you hundreds of commonly used words in No Instruction Manual needed!
this tiny ~FJ Pocket~ors~ Code TutorT~! 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 SettingSaver'»
or m a hotel -- no matter where you are. down and carry on an entire CW conversation Y' . II d
th ttF~-41~ fi~es you a ~argeL~D distaJ without paper -- just like pros on 40 Meter CWO readyo~russ~~~~: t~~ea~t~~:~~ l$~~er~sets!
inapl:~ ~~gUlis~ . e;:~ ~~~e ~~si:rs Jfe~~gC ~:nt?n You can save 10 words of your choice for ' Large LCD Display

word recognition practice -- an MFJ exclusive. R d d I b d
MFJ's proven Beginner's Course takes you ea .wor. s, et~ers, nu~ ers an. .

from zero code speed to solid copy fast! You'll never run out ofpractice punctu~tlonsm 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 '14"
Practice copying words as one hlgh-cont;ast characters:

sound -- not individual characters. SllkySmoothSldetone™
Instant word recognition makes you a . Only~F! gives you fJlkySmooth
true, high-speed CW pro. Sidetone with TruTone smewave and

Instantlieplayi» Check your copy Softstart: dots!dashes --lets you concen-
instantly! trate on lea~ning without the distracti<?n of

MFJ's interactive mode lets you set hars~ keychck.s.T!seearphones 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 amplifer.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 thana pack ofcigarettes-- tiny

Beginner's Cou rse 2 l!4X33!4X.1 .in., Weigh.s less than 5lh oz.
QST rate MFJ tutors "the clear choicefor ~ MFJ-418 Toss It III your bnefcase, travel bag or

beginners". Follows ARRLNEC format. ~..\ $ 7 9 ,95 stas~ in your car 's ~Iove comp~rtment and.
MFJ-418 takes you from knowing zero ~.... you II 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

Instantli eplayi» You can even make up and save your own memorize the MFJ-418 random code sessions.
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 Interactivetdodei than an MFJ-418 . The MFJ-418 is less
Custom Character Sets MFJ InteractiveMode" lets you decide expensive, lots of fun and far 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. N ormal or Farnsworth QSOs. Selectable character sets . Combineser»

Realistic Plain E nglish QS Os Select normal or Farnsworth spacing. Fixed or random length groups. Instant replay.
You can practice copying realistic Fa rnsworth 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 tendency to count Saver>. SilkyiimootliSidetone'». 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 Farnsworth 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 confidence Fixed or Random Length Groups random words, QSOs, SettingSaver'»,
before you make your first real contact. Use fixed length or more realistic random MFJ-41l, $69.95. Widely acclaimed original.

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

MFJ Word R ecognition Mode" Change speed on the fly while you're Enjoy more ham band privileges -- learn
MFJ's WordRecognition Mode'» gives playing a session -- 3 to 55 words-per-minute. Morse code and upgrade! Order yours today!

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

$ 95 squawks , unidentified 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 Intermod.Fighter" F MF'• Catal
eliminates 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 yearunconditional warranty ·30 day money back$599 5 MFJ-713 $59 95 Fo hand- guarantee (less s/h)on ordersfrom MFJ ·Add slh

, .. r ME:J MFJ ENTERPRISES, INC.helds, has BNC connectors. Uses PO B 494 M' Stat MS 39762
9V battery . MFJ-714 , $59.95. For mobile (6'01)3~~-5869 ; ~~~;30 C~T, Mon-Fri
rigs, has SO-239 connectors. Uses 12VDC. TechnicalHelp: (601) 323-0549

MFJ ... the world leader in ham radf(jifiaccesso©;iesnterprises,Inc.
CIRCLE 130 ON READER SERVICE CARD



Your Spot t o Speak Out

CQ VHF welcomes comments and
suggestions fro m readers. We' ll print
a representative sampling each month,
and we reserve the right to edit letters
for length or style. All letters must be
signed and show a return mailing ad­
dress or valid e-mail address. Writers '
names will be withheld from publica­
tion upon request. Address letters to:
Lette rs, CQ VHF, 76 N. Broadway,
Hicksville, NY 11801; or via e-mail to
<CQVHF@ aol.com>; <CQ@genie.
com> or <72127.74.5@compuserve .
com>. Please specify that it is a letter
fo rCQ VHF.

Spreading the Magic

DearCQ VHF:
THANK YOU for the commen ts in the

(February) issue of CQ VHF! ("Line of
Sight"). Wit h all the garbage I have seen
that moans about how ham radio has "lost
its techn ical edge " and is "obsolete ," etc. ,
ad nauseam, you have said wha t I tried to
say in a number of (Internet) postings
about this, and you said it well!

The magic is in the fact that any aver­
age Joe who can pass a fairly simple test
can have his own transmi tter , can work
sate llites himself, can buil d equipment
and try different ideas himself, have his
own partto play in communications of all
kinds from the simplest "two-way" con ­
tacts to advanced space and EME (Earth­
Moon-Earth) communications !

The magic is that only here can an indi­
vidual actually take part in all this; every
other commercially established mode
makes you ju st a dumb subscriber, not
expected to know anything. And most
ofte n, they don 't want you to know any­
thing about it either!

There is no subst itute for ham radio,
regardless of the glitz and glamo ur and
bells and whistles or even the reliability
the commercia l modes may offer. It's
simp ly not the same issue here; compar­
ing our hobby to anything else that tech­
nically resembles it is like comparing
bananas and platypu ses...they are j ust
fundamenta lly differe nt !

I j ust wish that all the peopl e from
among our own rank s who complain so
much would stop and think, and figure
this out! Hopefully a lot of hams- and
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maybe others as well-will read the mag­
azine this month!

73,
Harry Chase,WAIVVH

Ham PACs-The ARRL Responds

DearCQ VHF:
The editorial com ment on Kris Harri ­

son's letter (January , 1997) advocating an
ARRL Political Action Committee seems
to imply that since some other non-prof­
it organizations have PACs, ARRL
should also have one. \

Your readers should know that there
are 28 different non-p rofit class ifications
under IRS Co de Sec . 501 , plu s man y
other non-profit classifications under
other sections of the Code. Some permit
partisan political activi ties, some don ' t.
ARRL is designated a 50 1(c)(3) organi­
zation, which expressly may not "partic­
ipate or intervene in any politica l cam­
paign." The law is clear; so are the court
interpretations. Thi s isn' t ju st my opin­
ion...we've had some very tough legal
minds at nationally prestig ious law firms
co ncl ude tha t as a 50 1(c)(3 ) we can ' t
lega lly be involved in any form of PAC
nor publish the sort of political acce pt­
ability ratings you mention.

This begs the question of whe ther
ARRL should have a PAC even if we
could. The answer is, nobody knows . De­
spite lurid headlines about political con­
tributions, the average association PAC
is not very big . Mos t suppo rt a candidate
here, a candidate there on a tact ical basis.
The Federal Elec tion Campaign Act per­
mits organizations to so licit only their
ow n memb ers. So we cou ldn't solic it all
U.S. Amateur licensees, as Mr. Harri­
son 's letter suggests.

Even withou t a PAC, ARRL's
50 1(c)(3) status perm its us to talk freely
with elected and appointed representa­
tives invo lved with telecommunications
policy . We atte nd heari ngs on Capitol
Hill. We visit with members ofCo ngress .
We are active at the Federal Communica­
tions Commission , the Nationa l Tele­
communica tions and Information Ad­
ministration and other U.S . telecommu­
nication entities. And (through IARU) we
participate in deliberations of the Inter­
national Telecommunication Union. I' m
not sure the big money interests get much

more acce ss to the policy process than
ARRL,although I'd be willing to concede
that their phone ca lls probably get re­
turned a bit faster.

We are listened to because the Amateur
Radio community enjoys a reputation for
knowing what it' s talking about in tele­
communication matters. In fact , policy
makers return our calls not becau se we
are political fat cats , but because ARRL
professional staffeffor ts are supported by
thou sands of members who take the time
to write intell igent and informed letters.
My thanks to them, and may their num ­
bers conti nue to multiply.

73 ,
Steve Mansfield, N 1MZA

Mgr. of Legislative & Publ ic Affairs
American Radio Relay League

Newington, Connec ticut

Steve-Thank you fo r clarifying this
matterand educating us all about notonly
the tax code' s restrictions but also about
the ARRL's efforts in Washington.

Recruiting More Women-Not!

Dear CQ VHF:
I was just flabbergas ted by your "Op­

Ed" column in the Feb ruary 1997 issue of
CQ VHF.

First of all, I am a woman. I find the rea­
son for most women not being interested
in ham radio is that the hobby is ju st too
"techie" for them. The complaints I hear
most often about women hams is that they
don 't know anything but how to turn the
radio off and on and talk, and, when they
have problems, they don 't know what to
do. I' m sorry, but I did not get into ham
radio just to have another means of com­
munication. I have a cellphone for that.

As a woman, I find that it is very diffi­
cult to prove to male hams that I am in­
dee d capable of all aspects of the hobby,
not just the "talking" part . There are too
many women in the hobb y now that only
got into it so they could talk to their hus­
band s on the commute to/from wor k. I put
up my own antennas , solder my own con­
nections, can put a kit together and make
it work, build/upgrade my own comput­
ers , and am heavily into packet radio.
Packet radio is a way for me to combine

(Continued on page 80)
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ANAHEIM. CA
(Near Disneyland)
933N. Euclid St.,92801
(714)533-7373
(800) 854·6046
Janet, WA7WMB, Mgr.

BURBANK,CA
2492 W. .VictoryBI., 91506 " ,
(818)842-1786
(800) 854·6046
Eric, KA6IHT, Mgr.
Victory Blvd. at Buena Vista
1 mi.west1~5

OAKLAND,CA
2210 Livingston St.,94606
(510) 534-5757 .
(800) 854:6046
Mark, KE60FP, Mgr.
1-880 at 23rdAve. ramp

VHF/UHF AllMode Transceiver
25W, Bullt-ln Power Supply

The Ultimate Oscar Machine

FT-736R

• 2M70WMobile·Wide Band RX
• AM Aircraft RX· Dual Watch
·9600 Baud Compatible· Alpha Numeric Display
Call For Low Pricing!

• Ultra compact 50W/35W
·94 Memories · Non-remotable
• Dual in-band receive
• Built-in DTMF paging/Coded Sql.
• CTCSS Encode built-in
• BacklitDTMF mic included

FT-8000R 2M/440 Mobile

• Ultra Compact- 50w/35w 2m/440
· 110 memories· Wide Band RX
• Backlitmic· Crossband Repeater· Smart Scan

·150 Mem. Channels
• 1.5W standard
• 5W option
• Alpha-numeric

display
• Compact& backlit

keypad

FT-llR/41R
2M 440mHz

FT-51R
2M/440mHz HT

• 2W standard
• 5W Optional
• AlphaNumeric
• 120 Memories
• Spectrascope
• DTMF Paging
• Coded SOL built-in
Special Low
Pricing!

2M/440mHzCompact HT

•Alpha numeric display
• Wide Band recei ve
• Battery Saver
• 112 Memories
• Mil-Spec
• HiSpeed scanning
Call For '
Your Low
Pricing!

FT-50R

·1QOW ·12VDC·DDS
• Gen. Cov. Rx, 100 memo
• Optional Ext. Auto· Tuners Available
Call Now For Our Low Pricing!

FT-840

• Enhanced Digital SignalProcessing
• Dual RX
• Collins SSB filterbuilt-in
·100W. Powersupply built-in
Call Now For Low Pricing!

FT-1000MP HFTransceiver

• Compact HF Trans., 100W, Collins Filter
• Optional built-in auto tuner
• Remotable front panel, optional kit req.
• aSK, 100 Mem. Gen Cov. Rx,

OMNI-Glow display
Call Now For Low Price!

NEW CASTLE, DE
(Near Philadelphia)
1509 N.Dupont Hwy., 19720
(302)322-7092
(800) 644·4476
Bob, N9GG, Mgr.
RT131/4 mi.,So.I-295

PORTLAND,OR
11705 SW. Pacific Hwy.
97223
(503)598-0555
(800) 854·6046
Earl, KE70A, Mgr.
Tigard-99W exit
fromHwy.5 & 217

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

PHOENIX, AI
1939W. Dunlap Ave., 85021
(602) 242-3515
(800)444·9476
Gary, WB7SLY, Mgr.
1 mi. east of 1-17

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

SUNNYVALE, CA
510Lawrence Exp. #102
94086
(408) 736-9496
(800) 854·6046
Ken, K1ZKM, Mgr.
KDM@HAMRADIO.COM
So: from Hwy. 101

ATLANTA, GA
6071 Buford Hwy., 30340
(770)263-0700 ,
(800) 444·7927
John, KB4NUC, Mgr.
Doraville,l mi.no.ot 1-285

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191
(703)643-1063
(800)444·4799
Rick, AAOOB, Mgr.
Exit161 , 1-95, So. to US 1

SALEM, NH
(Near Boston)
224N.Broadway, 03079
(603)898-3750
(800) .444·0047
Chuck, KM4NZ, Mgr.
CLW@HAMRADIO.COM
Exit1, 1-93;
28mi. No. of Boston
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ICOM IC-821H All-Mode
Dualband Transceiver

leom's new IC-821Hbase station trans­
ceiver is a compact and lightweight mul­
timode (FM, SSB, CW) rig for 2 meters
and 70 centimeters. Its features include
high frequency stability and 100% duty
cycle operation designed with satellite
operating in mind.

Built-in satellite functions include nor­
mal and reverse tracking, independent
uplink/downlink control for Doppler shift
compensation and separate satellite VFO.
Ten satellite memories let you quickly
switch from normal to satellite operation,
plus easily recall satellite uplink and
downlink frequencies. In satellite mode,
the subband is set to the transmitter (up­
link) frequency and the main band is set
to the receiver (downlink) frequency. CW
(including optional CW narrow) can be
used with an electronic keyer. A trans­
mit/receive frequency tracking function
with shift tracking is standard.

The IC-821H covers from 144 to 148
MHz VHF and 430 to 450 MHz UHF.
Each bands has two VFOs. Independent
controls and indicators for both bands let
you change from the main band to the sub­
band with the push of a button. You can
even receive simultaneous signals on
each band and monitor the signal strength
of both signals on separate S-meters. The
sub-tuning function and RIT or SHIFT
control lets you tune autom atically at
variable tuning speeds. This eliminates
the need to rotate the main tuning dial fre­
quency when trying to find a signal over
a wide frequency range.

Additional features include IF shift that
electronically adjusts the center frequen­
cy of the receiver pass-band for interfer­
ence reduction and a noise blanker to
eliminate pulse-type noise. A memory
allocation function divides memories
between bands. The 821H also has AF
speech compressor, auto repe ater and
one-touch repeater functi ons, built-in
high-stabilit y crystal unit, and RIT (Re­
ceive Incremental Tuning). CWenthusi­
asts will appreciate the built-in keyer, op­
tional narrow CW filters, and adjustable
keying speed and dot/dash ratio. In addi­
tion, the delay time for semi break- in
operation is adjustable and the side-tone
circuit is synchronized with the trans­
ceiver ' s volume. The IC-821H is also
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equipped for 9600-baud packet operation.
Suggested retail price for the IC-821H

is $2,040.00. For additional information,
contact your dealer or ICOM America,
Inc., 2380-116th Avenue NE, Bellevue,
WA 98004, or call (206) 454-8155.

Circle 100 on reader service card

No-Code Tech Self-Study
Package from Kenwood

A new self-study package, "Make A
Personal Connection," for the Technician
FCC license is currently available from
Kenwood. Included in the package is
"EZ-PASS," a PC Windows-based train­
ing program covering sample tests and
the complete question pool for the No­
Code Technician exam; questions are fol­
lowed by the correct answer and an easy­
to-understand explanation. There 's also a
license study manual, the Technician
Exam Review Guide, which supports the
software with information on operating
rules and electronics theory. An amateur
radio primer, How To Get On The Air

Guide, and color-coded amateur radio
frequency charts are included to help you
prepare to quickly pass the test and get on
the air. You also receive information on
how to get a copy of the FCC Part 97 and
an application to join the ARRL. -

"Make A Personal Connectio n" is
available in Windows 95 and DOS ver­
sions; price is TBD.

For more information, see your dealer
or contact Kenwood Communications
Corp., P.O. Box 22745, Long Beach, CA
90801-5745, call customer support at
(310) 639-5300, visit their World Wide

\ Web site at <http://www.kenwood.net>
(news and products) or ftp to <ftp://ftp.
kenwood.net> (bulletins).

Mapping Program
Available Online

Joe Mack, NA3T, announces the avail­
ability of version 1.04 of "AZ] ROJ," an
azimuthal-equidi stant mapping program
for hams. The latest upgrade includes a
display of broadcast stations, such as
European TV stations that operate on the
6-meter band, and can be used to indicate
transatlantic openings.

"AZ_PROJ" is free for personal use
(contact the author regarding commercia l
use) and is available online (only) from
severa l FTP sites and on the World Wide
Web at <http://www.xray.duke.edu:
1080/>. For more information, visit the
Web page or send e-mail to Joe at <mack
@xray.duke.edu>. Be sure to mention
reading about the program in CQ VHF.

MFJ-711 High-Pass
TVI Filter

MFJ has introduced another weapon in
the battle against TV interference (TVI):
the MFJ-71 l high pass TVI filter. Used
between your cable and VCR or TV set,
it will help reduce TVI from nearby radio
transmitters, broadcast, commerci al two­
way, amateur, and CB radios operating
below 30 MHz.

The MFJ-711 uses a unique common­
mode rejec tion (RF current on the shield
of the coax cable) incorporating a toroid
ferrite core . It has more than -60 dB atten­
uation on 10 MHz, more than -55 dB on
20 MHz, and more than -40 dB on 30
MHz. Insertion loss is less than 0.5 dB at
52 to 550 MHz-less than 5.1:1.
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MFJ's new high-pass TVI filter has an
impedance of 75 ohms un-balanced/300
ohms balanced and uses CATV (type F)
connectors. Dimensions are 2 x 3.625 x
1.125 (HWD) inches.

The filter is protected by MFJ's NO
MATTER WHATTM one year uncondi­
tional warranty. That means that MFJ
will repair or replace (at its option) your
product for one complete year.

For more information or your nearest
dealer, contactMFJ Enterprises, Inc., 300
Industrial Park Road; Phone: (800) 647­
1800, orders only, (601) 323-5869; Fax:
(601) 323-6551; World Wide Web:
<http://mfjenterprises.com>.

Circle 101 on reader service card

K-5ix Company
A variety of ham-related publications

and software is available from the newly­
formed K-Six Company, headed by Dale
Kubichek, N6JSX.

Information and how-to booklets
include HFIVHFIUHF Antenna Designs
($10.00); Good Ham Station RF Ground­
ing plans ($7.00); and Improve Scannerl
FM Radio Reception ($7.00). Software

diskettes include HAM/CW/T-Hunt
Program, Packet Programs & Info, and
QuickBasic/Basic Programs/files ($10.00
each). To order, send a check or money
order to K-Six Company , P.O. Box 2174,
Manitowoc, WI 54221-2174.

Circle 102 on reader service card

Parabolic AM5AT
Mode 5 Converter

Hear "Mode S" satellite signals on
your 2-meter mu1timode rig with this
2.4-GHz to 144-MHz down-converter
designed and manufactured by Labetech
of Sweden using the latest surface­
mounted techniques. It uses an HEMT at
the input stage and helix filters for excel­
lent selectivity.

The converter is designed to be mast­
mounted and the oscillator has a built-in
crystal oven for stability even at low tem­
peratures. DC power is supplied through
the cable using an optional bias tee and
the box is weather-proof.

Following are some of the converter's
pertinent specifications. Input: 2400­
2404 MHz (other frequencies between
2200-2450 MHz available on request);

Output: 144-148 MHz; Noise figure:
max 1.0 dB (typ 0.8 dB); Gain: 30 dB ±
3 dB; Image rejection: >35 dB; Supply
Voltage: 11.5-15.5 Vdc (300 rnA);
Connectors: N-type, female; Size: 75 x
150 mm excluding mast clamp; Mast
clamp: 50 mm, supplied (will accept up
to 89 mm).

Suggested retail price is $359 U.S.,
including mast clamp. Bias tee: $33 U.S.

A 2400-MHz helix antenna will also
be available as well as a mast-mounted
power amplifier for 1268 MHz, driven by
Parabolic's 144/l268-MHz Up convert­
er. For further information, contact Bengt
A. Jockert, SM6CKU. e-mail: <sm6cku
@parabolic.se>

Circle 103 on reader service card

Oops...

An article in last month's issue,
"Build a Low-Power Beacon for 6
Meters," had the wrong address for
parts supplier Amidon. The' correct
address . is Amidon, Inc., 240 Briggs
Avenue, Costa Mesa, CA 92626;
Phone: (714) 850~4660.

If you have two different radios
you'll only need one charger to
accommodate both radios. Now by
simply switching the switch to the
left or right, you can determine
which charging cup to activate.

Electrically Identical to MasterCharger la

MasterCharger®la & Iia
II I

By simply changing adaptor cups, the
MasterChargerwil1 charge anyYaesu,
Motorola, Icom, Kenwood, Alinco, etc.

2-Way Radio Battery

CIRCLE 77 ON READER SERVICE CARD
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Moving Off Repeaters When
You're on the Move

If you think operating mobile means you're limited to using repeaters,
think again-and discover the fun you can have in your car on FM
simplex and single sideband.

By Gordon West, WB6NOA*

M
any 2-meter FM operators are
switching from repeaters to sim­
plex and are staying in touch

over distances of 30 miles or more with
complete PM quieting. And they' re find­
ing that going simplex has these distinct
advantages over repeater operating:

• Frees up repeaters for greater-than­
simplex-range contacts (the original
purpose of repeaters)

• Less crowding during peak "drive
time" operating hours

• Ability to talk as long as you want,
without worrying about "timing out"
the repeater or that someone else
needs to use the "machine"

• Quick-paced exchanges without hav­
ing to wait for a courtesy tone

• More acceptable for one-on-one per­
sonal communic ations

Let's look at that last one: one-on-one,
such as husband-to-wife, or mom-to­
licensed kids. Going through a repeater,
everyone is listening. Some may grow
impatient as you talk about things only of
interest to you and your family members.
Repeater conversations are more general
in nature, and break-ins into the conver­
sation are encouraged.

On simplex, there are still "round­
tables," but, if you want to talk "one-on­
one" without interruption, you can just
slide up or down to another, unoccupied
simplex frequency.

Designated Simplex
Frequencies

Two-met er FM simplex frequencies
are located in 15-kHz channel s in two

*Gordon West, WB6NOA, is Senior Con­
tributing Editor ofCQ VHF.
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Loop antennas, such as this KB6KQ "Super
Loop," are popu lar among 2-meter SSB
mobile operators who use horizontally polar-

ized antennas. (All photos by the author)

band segments: 146.415 to 146.595 MHz
and 147.420 to 147.585 MHz (see
Table 1). In some places, the frequencies
between 146.415 and 146.505 may be
used as repeater inputs or outputs, so you
should check out local practices before
operating simplex on these frequencies
(you could unwittingly be interfering
with a repeater). The simplex frequencies
ending with a "0," such as 146.520,
146.550, etc., are typically spaced 30 kHz
apart, allowing you to operate mobile-to­
base and mobile-to-mobil e at 45-watt
levels without interference to other "0"

simplex channels 30 kHz away. The sim­
plex frequencies ending with a "5" are
known as interstitial, which means they're
in between the main simplex frequencies.
These interstitial simplex frequencies are
ideal for close-range, handheld-to-hand­
held contacts using low power.

There may also be simplex operation
in your area 'on, other channels. If a fre­
quency is recognized locally as a popular
simplex channel , then go ahead and join
in on the fun. But be careful not to create
your own simplex frequenc y, thinking
that the channel you' re on has absolute­
ly no activity. It might be an input to a
repeater or remote base system, or it
might be in an area reserved for other
types of communications.

Other VHF and UHF bands also have
designated simplex frequencies, but,
because those bands are less crowded,
most activity is centered on a single
"national simplex frequency," similar to
146.520 on 2 meters. According to the
A RRL Rep eater Directory, the national
simplex frequencies on other VHFIUHF
bands are as follows:

• 6 meters: 52.525 MHz
• 1.25 meters: 223.500 MHz
• 70 centimeters: 446.000 MHz
· 33 centimeters: None
·23 centimeters: 1294.500 MHz
• 13 centimeters: 2305.200 MHz

laking the Next Step
Moving to simplex has many advan­

tages, but long-distance communication
really isn't one of them. Even two base
stations using beam antennas can't expect
to make contact without a band opening
if they' re more than about 75 miles apart
(see Table 2).
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* In some areas, may be used as repeater
input or output frequency.

Table 1. Recognized
2-Meter Sirnple~

Frequencies (in MHz)

cc••• be careful not to create your
own simplex frequency,
thinking that the channel
you're on has absolutely no
activity."

The M2 "Sql.oop" is another popular hori­
zontally polarized mobile antenna choice for

operating 2-meter SSB.

won't contact many stations using hori­
zontal polarization. This is because the
cross-polarization loss can be as great as
20 dB, making all but the strongest of sta­
tions unreadable.

Turn Down the Squelch
Most 2-meter SSB mobile operators

don't use their squelch. It makes things a
little noisier in between contacts, but
blocking out the background noise may
also block out weak, but perfectly read­
able, :signals. The nature of SSB detec­
tion in the receiver allows easy copy of
weak signals that would be undetectable
by an FM receiver. This is due to a com­
bination ofthe reduced bandwidth of SSB
signals and the different types of detec­
tor circuits used for the different modes.
SSB receivers use product detectors,
while FM signals are detected by an
Armstrong detector, named for Major
Edwin Armstrong, who developed FM.

Battle of the Modes
Repeated tests of2-meter SSB mobile­

to-mobile range compared to high-power
FM mobile-to-mobile range show single
sideband as the absolute winner in every

erally come in rectangular metal boxes
and weigh about the same as a brick of
equal size) can reliably work each other
over distances of 250 miles or more, even
under ordinary conditions. Mobile range
is somewhat reduced, mostly because
most mobile antennas are omnidirection­
al as opposed to the beams likely to be
used in a home station.

Lots of Elbow Room
There's plenty of elbow room and pri­

vacy for "one-on-one" communications
down on the SSB frequencies. In fact, it's
estimated that only one of every 1,000
2-meter operators actively works side­
band, so overcrowding isn't a problem.
Also, 2-meter single sideband isn't chan­
nelized like FM. But most activity is cen­
tered on 144.200 MHz, the national SSB
calling frequency.

Standard procedure is to make contact
on 144.200 using upper sideband (USB)
and then immediately switch off the call­
ing frequency, preferably moving up or
down at least 20 kHz to avoid QRMing
(interfering with) others on 144.200.
Don't operate voice below 144.110 MHz
so you don't accidentally transmit in the
CW-only subband between 144.000 and
144.100 MHz. You should also avoid
operating above 144.160 MHz to protect
the low-power propagation beacons that
transmit continuously between 144.270
and 144.300 MHz. Finally, be courteous
to FM operators by avoiding SSB opera­
tion in the FM portion of the band. And,
by the same token, there should be no FM
operation from 144.100 to 144.300­
PLEASE! This area is recognized in all
2-meter band plans as being reserved
exclusively for 2-meter CW and SSB
weak-signal work.

Goin' Horizontal
Virtually a1l2-meter SSB and CW sta­

tions run horizontally polarized antennas.
This considerably reduces mobile noise
in comparison to vertical antennas. Hori­
zontal loop antennas, some round and
some square, are popular for mobile use.
Some mobile operators may even stack a
pair of these omnidirectional antennas for
added gain.

Some SSB operators use stacked loops
for their home stations as well, but most
use horizontally polarized beam anten­
nas, either Yagis or quads, that can focus
most of their signal in a specific direc­
tion. Vertically polarized antennas will
work on SSB, but if you use one you

146.595
147.420
147.435
147.450
147.465
147.480
147.495
147.510
147.525
147.540
147.555
147.570
147.585

146.415 *
146.430 *
146.445 *
146.460 *
146.475 *
146.490 *
146.505 *
146.520 (National

Simplex Frequency)
146.535
146.550
146.565
146.580

How would you like to double or triple
your simplex range? A power amplifier
won't make nearly as much difference as
switching over from lO-kHz wide fre­
quency modulation (FM) to 3-kHz wide
single sideband (SSB). Two-meter SSB
is a whole new world of longer range
excitement. There are even repeaters on
2-meter SSB, called OSCARs (Orbiting
Satellites Carrying Amateur Radio).
While 2-meter SSB "repeaters in space"
require a second receiver on another
band, we're talking about ranges in the
thousands of miles, not just local FM
repeater distances.

But you don't need satellites to make
reliable 2-meter SSB contacts 100 or
more miles away. In fact, 100-mi1e con­
tacts on SSB (without repeaters) are rou­
tine. Plus, spring and summertime high­
pressure systems will often create tropo­
spheric ducting, leading to extraordinary
2-meter SSB range. Other range enhanc­
ers used by experienced weak-signal
operators include meteor scatter, aurora,
and, occasionally, sporadic-E. But let's
get started with everyday contacts.

Base stations using popular 150-watt
solid-state "brick" amplifiers (they gen-
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Table 2. Typical Simplex Range for
FM ve, SSB Contacts on 2 Meters

FM
Mobile-to-mo bile, 45- watt power levels
Mobile-to-base, 45- watt power levels
Base-to-base with beams

SSB
Mobile-to-mobile, 45-watt power level s
Mobile-to-base with bea ms
Base-to-base with beams

10- 20 miles
10- 50 miles
50-75 miles

50+ miles
75+ miles
100++ miles

251A will be your ultimate find. It has a
2-m eter SSB rece iver squelch circuit that
activates so smoothly that any type of
weak -signal or propagational beacon will
magically appear on your speaker and
hold for a second to get your atten tion .
Same thing with an older Yaes u 726 2­
meter SSB base station-a slow hystere­
sis squelch circuit ideal for base station
moni toring of distant signals. (This type
ofsquelch circuit is somewhat slow to re­
spond, preventing itfrom quickly cycling
in and out on a margina l signal and mak­
ing it even more difficult to copy.-ed.)

FM simplex contacts of100 miles or more are possible on 2 meters with a quad antenna like
this one. A quad will be vertically polarized if you fee d it on the side; horizontally polari zed

with a f eedpoint on top or bottom.

test. Even a pair of 160-watt mobile FM
stations couldn't manage the 75-mile
contact that a pair of 40-watt mobile SSB
stations with a single loop each was able
to complete with ease.

Another adva ntage to SSB is compli­
ance with the FCC's new RF safety rules
that take effect next year. Even though
push-to-talk mobiles are exemp t from the
evaluation requi reme nts, it ' s always wise
to expose yourself and others to as little
RF as possible. When you operate FM ,
there's a steady stream of radio frequen­
cy energy coming out of the antenna
whenever the mic is keyed. On the other
hand, the nature of SSB emissions is
intermittent and proportional to your
speech pattern. RF is transmitted only
when you talk, dramatically reduc ing the
overall amount of RF energ y to which
anyone is exposed.

Don't Bust Your Budget
Two-m eter multimode equipment,

purchased new, is more expe nsive than

straig ht FM gear. But manufacturers are
getting clever. For example, ICOM now
incorporates 2-me ter SSB capabilities (as
well as 6 meters) in its IC-706 high-fre­
quency transceiver. Kenwood offers the
TM -255A 2-meter SSB and FM mobi le,
priced under a grand, plus the TS-790 all­
mode base station, with both 2 meters and
70 centimeters (430 to 450 MH z), at
around 2 "kilo-bucks." ICOM 's new IC­
821 covers the same terri tory and is in the
same price range .

From a dollars-and-cents perspective ,
Yaes u has the best deal for a new 2-meter
SSB set, the FT-290R, an all-mode, 12­
volt mobile rig that can also be used as a
portable unit. It 's priced below $600­
new. If you already have an HF rig, you
can save money by purchasing a trans­
verter "from man ufacturers like Down
East Microwave or Ten- Tee , (At the mo­
ment, Te n-Tee only offers transver ters
for 6-meter operation).

You can also locate some fabulous
used 2-me ter mobile sets with SSB capa­
bili ties in the $400 range. The Kenwoo d

What Are You
Waiting For?

\ So if you' re looking for more excite­
ment than just using repeaters, try FM
simp lex. And once you can see exac tly
how far you can go without going through
a repeater, just imagine doubling, tri­
pling , or quadrup ling your FM rang e by
switc hing over to single sideband and a
horizontally polarized antenna ! •

Resources
FM transc eivers for 2- simp lex

use are availab le from all amateur radio
man ufacturers. See the ir advertise­
ments for contact information.

Mult imode radios for SSB use are
available from ICOM, Kenwood, and
Yaesu. See your dealer or manufactur­
ers ' ads.

Transverters for use with HF radios
are available from the following
manufacturers :

Down East 'Microwav , .54 Rt. 5 19,
Frenchtow n, NJ 08825; Pnone: (908)
996-3584

Ten-Tee (for 6 meters only) , 1185
Dolly Parton Pkwy., Sevierville, TN
37862; Phone: (423) 453-7 172

Antenna manufacturers offering hor­
izontally polarized 2-meter mobile
ante nnas include:

KB6KQ Antennas, clo Norm
Pedersen,J(B6KQ, 14 Charle­
magne Ave.,·B ellflowe , A 90706;
Phone: (310) 925-0733; e-mail:
<KB6KQNORM @aol.com>

M2Antennas, 7560 N. Del Mar Ave. ,
Fresno, CA 93711; Phone: (209) 432 ­
8873; e-mail: <k6myc @aol.com>

Olde Antenna Labs, clo Dave
Clingerman, W60AL, 4725 W. Quincy
1014, Denver, CO 80236

16. CQ VHF. April 1997 Ham Radio Above 50 MHz



"-

Comes with the HM-98 fu ll f unction.
f ull control mic. It's the same mic used by

its big brother, the IC-2710H

SMALL SIZE, BIG VALUE
Front Panel Dimensions: 4-11/32 (w) x
1-17/32 (h)x 1-1/16(d). Mount it anywhere!
K'O'M 's Next Generation technology
keeps the performance and reliability run­
ni ng high whi le ke ep ing the price
affordable for today 's ham.

O Visit your authorized ICaM
dealer soon, or call for a free
brochure: 206-450-6088

ICOM®

with select
ICOM options

Wireless mic
capable!

options HM-90 and
EX-1759 required

IC-207H*
2M/440MH%

DETACHABLE FRONT PANEL"

Dual Bander
at a single bander price!

9600 BPS PACKET READY

ONE-TOUCH
BAND SELECTION

• Tx: 144-148 MHz, 440-450 MHz
• Wide-Band Rx: (includes Airband):

118-174 MHz, 440-450 MHz
• 45 W VHF (2M), 35 W UHF (440 MHz)

·4 Power Settings per Band

A 6-pin connection point on the back
panel is provided fo r pa cket operation
• CTCSS Encode/Decode-Standard
• Built -In Duplexer
• 162 Memory Channe ls
• Auto Repeater Function
• Full Function HM-98 Microp hone­

Control all radio junctions, right
in your hand. You can even use
this mic to program the radio!

Car dashboards keep getting smaller. Personal bud­
gets seem to keep getting smaller, too. With ICaM's
all new IC-207H 2M/440MHz dual bander, you can fit
both and still get the extra features you want in a ham

rig. It 's K'Olvl 's easiest to use mobile dual bander !

Big dials, big
keys and a big,
bright display
make f or easy

opera tions . day
or night!

QUEITIONI? Conladyour authorized ICOM deoler orrontact ICOM Technicol lupporl on Compulerve'>HamNel forum a175540,51511nlernel: 75540.515@compuserve.com). Oplional OPC­
600orOPC·601 separation coble required lor remole head operalion.©1997 ICOM Amerlco, Inc. 23BO-1I61h Ave NE, Bellevae, WA 9B004 • 206·454·BI55.TheICOMlogoisa registered
trademarkofICOM, Inc.Alispecilicotions are sublect to(hange without notice orobligation.Compulerve Iso registered lrademurk01Compulerve, lnc, on H&RBlack Company.207CQVHF297Y

*Thisdevicehas nol been opproved bythe Federal CommunicationsCommission.This device maynat besoldor leased, or be offered for sale
or lease, until lheapprovol of the FCC has been obtained.



Secrets of Successful "Rover"
Operating Midwest-Style

Mobile operating takes on a whole new dimension when you hit the
road with a multiband contest station.

By Rod Blocksome, K0DA5*

Exterior view of the author 's rover van. A 6-meter whip and 2-meter M2 Loop are mounted
forwa rd. At the rear, mounted on a telescoping rotatable mast, are Yagisfor 144,432, 903,
and 1296 MHz. The rotator mounts on a plate bolted to the trailer hitch. A cross brace and

mast bearing clamped to the top door hinges secure the upper part of the mast.

R
over operation in the VHF/UHF
contests is an exciting and chal­
lenging new aspect of our hobby.

One reason for its growing popularity is
that hams who live in apartments or hous­
ing with antenna covenants can still build
a first class rover station and be compet­
itive in the contests.

If you haven 't tried roving yet, you
might imagine it to be similar to mobile
opera tion. And for a single band, it can
be. But as soon as you attempt roving with
multi ple bands, high power, and gain
antennas, the experience quickly turns
into quite a challenge.

In this article we ' ll take a look at these
challenges and describe ways to meet
them head on. The techniqu es and strate­
gies discussed are from the perspective
of roving in the Midwest, where the land­
scape and population density greatly in­
fluence our rover procedures.

What Is Roving?
The major VHFIUHF contests include

a "rover" category in which stations oper­
ate from a variety of locations with extra
credit for each grid square from which
they operate. Some rovers operate while
on the move (usually with someone else
driving), while others stop and set up
more complex stations, operate for a
while, then break down and move to an­
other location.Roving hasdeveloped into
a distinct contesting "art form," with its
own specific station requirements.

Antenna Systems and
Operating Locations

The antenna is the most important part
of any station, and rover antennas fall into

*Rod Blocksom e, K(i)DAS, is a veteran
midwest rover opera tor. He lives in
Robins, Iowa.
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three categorie s: fixed-mount gain, rotat­
able gain, and small omni-directional.
The small omni antennas are the easiest
ones to start out with. In most instances,
we' re talking whips for 6 meters (though
horizontal loop-type antennas are also
available) arid a squalo or dipole antenna
for 2 meters and up.

All weak-signal CW/SSB work is hor­
izontally polarized, but you can get away
with a vertically polarized whip on 6 me­
ters since the polarization is often scram­
bled by sporadic-E propagation. You will,
however, be cross-polarized with respect
to home stations working tropo or line­
of-sight with horizontal Yagis, and you' ll
suffer a 20-dB cross-polarization loss. A
horizontal dipole is better on 6 meters,
although it's more difficult to mount on

a vehicle. With these types of antenn as,
you can easi ly operate a single-person
rover station, keeping on the move for the
entire contest and maximizing the num­
ber of grids you can activate. But the
range, and therefore the number of sta­
tions worked, will be limited with these
lower gain type of antennas .

Challenging-and fun-rover opera­
tion really begins when you start using
antennas with significant gain. Here,
we're talking long Yagis, quagis, dishes,
horns...anything that gives lots of gain
and can be safely transported on the road.
The most common approach is to build a
rack out of wood or PVC pipe and secure
it to the top of the vehicle; the larger the
vehicle, the bigger the antenna rack can
be. The antennas are rigidly mounted to
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K(2)DASIR interior. The rigs are secured to a plywood sheet laid across the rear bench seat.
The operator here is Joe Culwell, WB(2)YFL.

this rack. Make sure it' s sturdy and secure
because you' ll be driving down the road
at 55 or 65 mph, and, if you encounter a
head wind, your antenna array will see a
steady wind load of 85 mph or more!
. With this type of antenna array, you' ll

have to find opera ting locations with
room to maneuver, since turnin g your
vehicle is the only way of pointing the
antennas. And if you have very high-gain
antennas on the higher bands, the very
sharp beam width can make it difficult to
point the antenna with the vehicle. How­
ever, you do have the advantage of zero
set-up time-you simply stop and oper­
ate. If the site doesn't allow pointing in
all directions, you simply use it best you
can and then move on to another that
allows filling in the other azimuth s. It ' s
still easy for one person to operate this
type of rover.

A rotatable array of high-gain anten­
nas is the next step up the complexity lad­
der. There are basically three ways to
accomplish the rotation: the "arm strong"
method (turning by hand), which makes
a two-person rover almost a necessity; a
rotator, which mean s you must bring
along a power inverter or genera tor to
make 115 VAC; and a rotator modified
with a 12-VDC motor. The "armstrong"
method is the quickest for getting your
feet wet with gain antennas on a rover,
but it' s cumbersome and slows down the
QSO rate . The 12 VDC-to-1l5 VAC
inverter powering a conventional rotator
is a better route. An uninterrup table
power supply (UPS) for a computer
(often found at flea markets) can be a
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good, low-cost inverter. These usually
operate off 24-VDC batteries. At first,
this seems like another inconvenience,
but, if you' re building the rover station
rather than buying a multiband appliance,
you' ll need to use 28-VDC surplus
antenna relays. Several hams in my
area-including me-run 24 VDC in our
rover vehicles for just these two reasons.

The rotatable type of rover antenna
array usually has a stowed configuration
for travel as well as an operating config­
uration. For large arrays, a two-person
rover team is required. Some set-up and
tear-down time is involved at each stop,
but, with practice, two people can usual­
ly finish the most complex system in
about 15minutes. Not only do you get the
operational advantage of rotatable gain
antennas, but the space you need to park
your rover in is very small. We typically
look for field entrances off the country
roads that are ju st the size of the vehicle.
Technicall y we' re on public property and
yet not interfering with any traffic on the
road. Lacking that, we sometimes simply
find a hilltop on a sparsely traveled road
and pull off onto the shoulder.

Prime Power
Rover equipment that operates from 12

VDC is the most convenient. tare must
be exercised not to run down the vehicle
battery out in the middle of nowhere.
Leaving the engine running prevents this,
but runs up the fuel bill and typically
gives you a dose of ignition noise to fight,
especially on 6 meters. As Tmentioned

earlier , 24 VDC may also be required for
things like surplus coaxial relays, surplus
ampli fiers, and a UPS to generate 115
VAC for the antenna rotator.

We run two deep-cycle 12-volt batter­
ies in series. These heavy duty batteries
cost about $70 each. The top battery in
the series runs the UPS and the antenna
relays and has a very light drain, making
it available to jump-start the vehicle if
necessary. The bottom battery runs the
rest of the 12-volt station. We run the 6­
meter and 2-meter rigs off the vehicle bat­
tery, as they're also used while mobile on
omni-directional antennas.

Another rover, Bryan McCo y,
KA0YSQ, has a switching system to put
both of his deep-cycle batteries in paral­
l~l and across the vehicle charging sys­
tem while driving between rover loca­
tions. If you' re going to try this, though ,
be careful : the vehicle is capable of charg­
ing the deep cycle batterie s at a much
higher rate than is generally recommend­
ed for longest life. Longer runs of mod­
erate sized wire for the charging feed can
be used to drop the charging voltage at
the batteries.

The 12/24-VDC power wiring and
connectors are another challenge, espe­
cially if you're running any kind of real
power. Pay attention to the amount of
peak current drawn by your transmitters,
and size the power wiring to minimize the
voltage drop in the wire. This usuall y
means working with AWG #12. We use
high-qu ality (silver-plated) banana plugs
and five-way binding posts, but they have
the drawb ack that you must pay strict
attention to the polarity as the connectors
aren't polarized.The best insurance when
using these connectors is to maintain a
consistent color code; for example, red
for +12 VDC, black for -12 VDC or
ground , and another color for +24 VDC.
Make sure you have "idiot" diodes after
the fuses in all your equipment. Our rov­
ers have a lot of power cabling and, so
far, each rover expedition has experi­
enced some "arcing and sparking" no
matter how careful we try to be.

Rover System Issues
Severa l system issues tend to crop up

when assembling a rover station.The first
and most common is the old nemesis of
HF mobile operating: ignition noise. It' s
usually the worst on 50 MHz and gets bet­
ter as you go higher in frequency. The
first line of defense is to use a rig with a
good noise blanker. Examine the ground-
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ing of the various parts of your vehicle
(especially if it' s more than a few years
old), and make sure the engine block is
well grounded to the chassis with flexi­
ble copper braid. Clean and tighten all
ground strap connections. Shielding the
distributor cap and the ignition wires is
an effective solution, albeit a time-con­
suming and complex undertaking. "Noise
suppression" or "resistance" spark plugs
and wires will also help.

We ' ve also found that, when different
pieces of gear are assembled into the rov­
er, several problems arise in the general
category of RFI. The high RF fields ju st
outside the vehicle sometimes couple
into power supply leads , microphone
leads, and keyer leads, causing all man­
ner of strange behavior. These problems
can usually be rectified by using RF by­
pass capacitors on power leads, ferrit e
cores on microphone cords, and careful
grounding to the vehicle chassis. If a sep­
arate deep-cycle battery system is used,
it must have a low inductance connection
from the negative terminal to the vehicle
chassis ground .

Self-interference is a another rover
system issue. Rover antennas are usual­
ly closer together than a home station's .
Mutual coupling between antennas can
allow excessive power on one band to
damage the low noise pre-amp on anoth­
er. Interference between certain bands
can be so severe that two rover operators
can't operate simultaneously. Separating
the antennas as much as possible, espe­
cially those for the lower bands, will help.
If possible, use different IF frequencie s
on each band to avoid "IF feed-through"
problems. Finally, additional harmonic
filtering on the 144- and 432-MHz trans­
mitters will help reception on the higher,
harmonically related bands; for example,
432 and 1296 MHz.

Rover 5trateg lee
in the Midwest

There are many different strategies for
roving, but we'll explore ju st three here.

The first one is sometimes called run
and gun and requires a lot of driving. The
idea is to move quickly and operate from
as many grids as possible .This means the
station must require zero set-up time, and
the route must be pre-planned for most­
ly north- south travel since the grid
boundaries are closer in this direction.
Highways near the grid lines are desir­
able because, if a band opens, you can
make a bunch of QSOs and then quickly
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move to another grid and work the same
folks again. If you can organize other
rovers to run similar or parallel tracks and
carry lots of bands, this strategy can also
be a lot of fun on the microwave bands
and generate a lot of points. If you give
the driver a tape recorder for logging, he
can operate one band while the second
operator covers the rest of the bands as
the rover is on the move. Operating near
the grid borders requires good maps or a
GPS receiver (see this month 's "Digital
Data Link" f or more on GPS- ed. ) to
accurately determine your grid.

Another strategy is the rare grid oper­
ation . There's less driving involved,
unless the rare grid you choose is a long
distance from your home QTH. This
approach also requires a lot of advance
planning, commitment, and advertising
(such as on VHF nets and the Internet) to
be effective. Usually the rare grid is away
from the ham population centers so you
need to carry as much antenna gain and
transmitter power as possible.Most of the
QSOs will be long-haul contacts. You
may not get the highest rover score, but
your fellow VHFers will be extremely
grateful for the chance to put a new grid
in their logs.

But the rover strategy we gravitate
towards here in eastern Iowa can best be
described as lots of bands f rom lots of
grids. We load the rover vehicle with as
many high-gain antennas as we can safe­
ly mount , carry as many bands of equip­
ment as we can beg, borrow, or buy, and
bring as much deep-cycle battery power
as we can find. We carry maps with
known good sites marked (from previous
rover expeditions) and sometimes a GPS
receiver feeding a laptop computer. We
also pack lots of coax adapters, spare
parts, a few tools, plenty of duct tape, and
food and drink. We operate 6 and 2 meters
simultaneously while on the move. When
stopped, the high-gain antennas are
quickly erected and all bands are in oper­
ation. This continu es until the QSO rate
slows, which is our signal to move to an­
other grid.

Problems Peculiar
to Roving ,

A well-outfitted rover should be able
to effectively comp ete with home sta­
tions. Consider that you can pick your
operating location on a nice high hill clear
of nearby trees. Your feedlines are short
with low loss and you can check out the
site for noisy power lines. If the site

KA@YSQIR in the northeast corner ofEN40
during the 1995 June VHF contest. Bryan,
KA@YSQ, says true ham priorities prevail ill
his setup-his equipment and antennas cost

more than the vehicle!

doesn't meet your expectations, you can
simply move to a better one. It all sounds
very attractive...so what are the draw­
backs to rover operation?

Well, some of the best sites are on pri­
vate property. Unless you obtain the own­
er's permission to operate on his or her
land, you really should stay on public
property. If you' re picking sites on the
fly, it ' s very difficult and time-consum­
ing to locate the owners of farmland. Pub­
lic parks are often low and surrounded by
trees . As I mentioned before, we find that
the small "turn-offs" from rural roads into
farm fields are good choices, but the dis­
advantage is that a rover with a stack of
fixed antennas doesn 't have adequate
room to "rotate" the antennas.That' s why
we use rotators on our rovers.

Also, in general, midwestern farm set­
tlers established their farmstead s on high
ground , meaning that the best rover loca­
tions are generally near them. Even when
you have permission, though , farmsteads
are notorious electrical noise generators.
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Rear view ofKA@YSQ's rover station. Bryan has a 20-foot-tall, tilt
over, rotatable steel mast and carries Yagis for seven bands (50
through 2304 MHz) on the van rack. He and a trained accomplice
can stop, mount all antennas (including mast-mounted pre-amps
and power amplifiers for the top three bands) and be on the air in

less than 15 minutes!

Close-up ofKA@YSQIR's rotator assembly. The rotator and main mast
pivot at the lower door hinge. An eight-foot stub pipe, mounted to both
door hinges, secures the main mast at the top. Half-inch super-flex hard­
lines to the antenna connect through bulkhead coaxial connectors in the

rear door. No open windows for winter roving here!

Electric fences, water heaters, ventilation
motors, and all manner of electrically op­
erated farm equipment conspire against
the sensitive rover receivers. Even the
rural power lines are sometimes very
noisy. You see why when a good, low­
noise site is located it's carefully noted
on the map for future rover visits!

Another problem is that the rover vehi­
cle usually attracts a lot of attention wher­
ever it goes. Mostly, people are just curi­
ous when they encounter you in daylight,
but a rover sighting late at night, miles
out in the country, will cause the farmers
to be concerned. One will inevitably call
the local law enforcement and they'll pay
you a visit. It's best to handle these vis­
its in your most professional manner,
explaining exactly what you're doing,
perhaps emphasizing the scientific as­
pects. A copy of your ham license and
your call plates on the vehicle help estab­
lish your legitimacy.

Finally, a few words about rover logis­
tics are in order. Besides all of the tech-
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nical items covered above, the rover
operators have their own needs that must
be addressed. They are:
• Food-Take it along with you, and

nothing messy;
• Sleep-There are three basic choices

here: you can sleep in the rover, sleep
in a cheap motel, or return home for the
night. All are viable, some more ex­
pensive than others, and some mini­
mize contest down time. Each is a com­
promise, and you've got to pick which

. is best for you; and
• Rest Rooms-There aren't any out in

the country.

Hit the Road
As you can see, there's a whole realm

of VHFIUHF operating fun to be had by
building and operating a rover station. I
wouldn't recommend an elaborate rover
for your first attempt-it's better to start
modestly with two or three bands at the
most (even one can be fun!-ed.), and

"A well-outfitted rover should
be able to effectively compete
with home stations."

build up from there as you gain experi­
ence and enthusiasm. If you try to do it
all the first time, there's a chance you 'll
become frustrated and discouraged.

In the past, there has been a lot of de­
bate over the rover rules, and, unfortu­
nately, I think this controversy tended to
dissuade many from trying it. The rules
have now been modified and rovers com­
pete in a class by themselves. The time is
ripe for a large growth in rover operations
during the contests, when plenty of rovers
can really liven things up for everyone.
Plus, it will increase VHFIUHF activity,
giving us more ammunition for repelling
attacks on our amateur bands by com­
mercial interests.

So go out and build a rover, and then
add a band or two! •
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Hams in Space: A Guide to
Working Mir Part 2

Getting a 2-meter signal up to the packet station on t he Russian
Mir space station is easy. Doing it RIGHT takes a bit of know-how,
which we're pleased to share with you here.

By G. Miles Mann, WF1F*

Making "out-of-this-world" con­
tact with the cosmonauts and
astronauts on the Mir space sta-

tion is becoming a popular pastime among
many hams. And the Mir ham station is
set up to encourage ease of contact.

In Part 1, we discussed Mir ' s station,
along with the hardware , software, rig,
and TNC settings you' ll need to make a
packet connection with the space sta­
tion ' s Personal Message System, or PMS.
In this installment, we ' ll walk you
through the steps of making contact and
what to do once you' re connected. If you
didn 't read Part 1, we strongly recom­
mend that you do so before attempting to
contact Mir.

Picking a Pa66
If you recall from Part 1, having a com­

puter program to predict when Mir' s
orbits will bring it in range of your sta­
tion is essential. If you weren't already
experienced in using orbital prediction
programs, I hope you've gotten one and
have been practicing. Now it' s time to
make contact.

Use your computer program to select
a good pass with high elevation angles.
Look for a pass with a maximum eleva­
tion of over 40 degree s. These are typi­
cally the best passes because Mir will be
closer to your QTH. When Mir first ap­
pears on the horizon, the satellite is 1,500
miles (2,400 km) away. When Mir is di-

*G. Miles Mann, WFIF, is Director of
Edu cationa l Activities for the MIREX
(Mir Amateur Radio Experiment) Project
and a regular contributor to CQ VHF.
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Kind of lonely up there...except fo r ham
radio. Thisphoto ofMirwitli the Earth below
was taken fro m the U.S. space shuttle on
fl ight STS- 79 in September, 1996. (NASA

photo S79£5355) .

rectly over your house, it is only 240
miles (384 km) away.

If you try to call Mir when it's low on
the horizon, you probably won't succeed.
As your signal travels along the ground,
it' s affected by trees, building, and hills.

When Mir is high above the trees, you
have a clear line-of-sight shot to its anten­
na. A 1,000-mile contact on 2-meters is
easy if there' s nothing between you and
the other station.

A good pass is only 10 minutes long.
Since Mir is low on the horizon during
the beginning and end of each pass, you' ll
want to avoid calling during the first two
and last two minutes of each pass. This
will still leave you with a six-minute win­
dow of opportuni ty.

Calling Mir
Before you begin calling Mir on pack­

et, make sure you' re familiar with the
operation of your packet system. Try
experimenting with a local terrestrial
Packet Bulletin Board System (PBBS) or
connecting to a friend's TNC. Practice
uploading short files from your disk to
another station. See if you can log in, up­
load and log out in less than a minute.
Once you' ve mastered this technique on
a busy PBBS frequency, you' ll be ready
for Mir. Most TNC programs allow you
to save packet files you've read to your
disk. You can learn a lot from perusing
your old data files of previous Mir passes.

When Mir first comes over your hori­
zon, it will usually be already connected
to another station. Before you transmit,
monitor the data coming down from Mir.
If you see any "UI" packets going from
Mir to any other station, then Mir is con­
nected to that station and is BUSY. If you
attempt a connection to Mir while it is
busy, you ' ll receive the message
"R0MIR- I Busy ." When you receive a
"Busy" from Mir, you must stop calling
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Mir-22 Commander Valerie Korzun operates the ham station aboard the Mir ~pace st~tio~.

This photo was taken by Astronaut Jay Apt, N5QWL, during the STS-79 docking mISSIOn ui

September, 1996. (NASA photo, courtesy N5QWL)
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I've Connected, Now What?
Before you connect to Mir, you should

have a plan of what you want to accom­
pli sh. Try to keep your connecti~n ti~e

limited to two minutes or less. WIth this
goal in mind you' ll be limited as to wha t
you can do during a single pass. Here are
a few examples:

1. Log in, Send a sho rt message to the
crew (S R0MIR or just S) and log out.

2 . Log in, List the last 10 messages (L

R0 MIR-1>CQN [09/01196
04: 20:59]: «VI» : - Logged off
"NOW YOU MAY BEGIN CALLING
MIR, C R0MIR-1"

This is the only time that you can log
into the Mir PMS port . You need to look
for the "R0 MIR>CQN « VI» " or
"R0MIR- 1>CQN «VI»" packet com­
ing from Mir.

Another packet flag you should be
aware of is the "« D»" Di sconnect
Request message . This packet message
means that Mir is trying to disconnect
from the station currently connected to
this port. This is different from the
"«DM»" Disconnect Busy message.
If the station connected to Mir goes out
of range, then an "Idle-timer" will force
a log -out after seven to eight minutes. The
Mir PMS will send several «D» mes­
sages to the connected station. Then Mir
resets and sends out the desired "CQ ,
« Ub>" packet (UI = unconnected
information frame).

the Mir PMS. Do not attempt to call Mir
until you see the currently connected sta­
tion log off.

Remember: ONLY ONE STAnON
CAN CONNECT TO THEMIR PMS AT
A TIME. If you continue your attempt at
connecting to the Mir PMS while it is
busy, the following will happen:

1. You will be causing intention al
int erference (QRM)

2. Th e station currently connected may
no t be able to log off, because ofthe QRM
generated by your station. This will cause
Mir to go into a time-out loop and pre­
vent anyone from logging into Mir for an
extra seven minutes.

3. Anyone within 3,000 miles of your
station will be able to see Mir sending
"DM" me ssages to your station. Ifyou do
not follow the correct procedures, every­
one in the U.S. will know who is causing
the QRM.

When to Call the Mir PMS
Set yo ur terminal program to sav e all

dat a to di sk . Thi s will help you loo k back
and see a lot of good data. Ifyou' re unable
to connect to Mir, you can read what other
people were sending.

Thi s is a sample of a station logging off
from Mir:

R0MIR-1>WFlFN [09/01196
04:20:57] : « 11» : - Logged off

R0 MIR-1>WFlFN [09/01196
04: 20:58]: «D»: *** DISCON­
NECTED [09/01/9604:20:58]
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The Mir PM5 Help File

B(ye) B [CR] disconnec ts you from PMS.
H(elp) H [CR] or? [CR] displays this help file.
l(log) 1 [CR] displays a list of callsigns heard (optional date/time)
K(ill) K n [CR] deletes message number n (only to/from your callsign).
KM(ine) KM[CR] deletes all READ messages addressed to your call sign.
L(ist) L [CR] lists the 10 latest messages.
M(ine) M [CR] lists the 10 latest messages to/from your callsign.
R(ead) R n [CR] reads message number n.
S(end) S (callsign) [CR] begins a message addressed to (callsign). Subject: maxi­

mum 28 characters ending with [CR]. Text: End each line with [CR]. End mes­
sage by typing lex [CR] or CTRL-Z [CR]at the beginning of a new line.

SR(eply) SR n[CR] sends a reply to message n prompting only for text.
V(ersion) V [CR] displays the software version of the PMS system.

command ). Read a message addressed to
ALL (R n, with "n" being the message
number) and log out.

3. Log in, Read mail to your station
(R n), Kill your mail (K n) and log out.

After you' ve connected, keep your
mail messages short (two or three lines).
The packet TNC on Mir has a very lim­
ited amount of memory for mail mes­
sages (approximately 15,000 bytes). If
someone sent mail to you via Mir, make
sure to delete the message before you
upload any more mail.

Please note: The Russian crews have
asked users not to use the Mir PMS f or
mail between terrestrial stations. Also,
please try not to use Mir 's Help File.
While there are a few differences be­
tween the Mir PMS and some of the more
common PBBS systems (for example, the
PMS does not support the RM "Read My
Mail" command), it is similar to most
PBBS s. I' ve included a prin tout of its
Help File along with this article for easy
reference (see "The Mir PMS Help File").

What Else Can I Do with
the Mir PM5?

The Mir PMS was designed to give the
crew of the space station a way to easily
exchange personal mail messages with
friends and famil y. Occasionally, the
PMS has even been used to send priority
traffic between the Mir crew and ground
controllers. But the crew members also
enjoy exchanging messages with hams
around the world. You can send short
mail messages to the crew members. If
the crew is not too busy, you may even
get a response . Mir Crew #20 routinely
posted a "TGIF" message every Friday,
telling the world what they had done that
week. I hope future crews will keep up
the tradition . Here' s an example:

Posted : 02/23/96 2 1:58
To : ALL >
From : R0MIR
Subject: TGIF from crew #20 & #2 1 Mir ,
23.02.96

Hello Folks! Today, at 1720 Moscow time ,
our follow-up crew docked to the Mir -station.
We are now 5 onboard: 3 Juri s,.l Sergei and
1 Thomas. After finishing the initial checks
and procedures, we already some time to cel­
ebrate their docking and, of course, to cele­
brate the imm inent weekend.

Well, as we have mentione d before, this
will be our (i.e, Juri ' s, Sergei' s and Thomas' )
last TGIF-message. But we certa inly will
introduce this habit to the new crew .

We are looking forward to the next Friday,
not only because we will be together with our
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wive s, children and friends again, but also be­
cause we will be able to take ou r famo us
TGI F-drinks in the old fashioned way in grav­
ity! However, for today we still would like to
ask you to have a few drinks for the five of us
too (it might be a tough night ahead...).Thank s
a lot for all the TGI F drinks you took extra for
Juri, Sergei and myself durin g the last half
year. We hope, no one of you became addicted.

Many greetings, 73' s Juri, Juri , Juri , Sergei
and Thomas.

The PMS can also be used to meet peo­
ple in other parts of the world. If you do
send a message looking for a foreign
Packet Pen Pal, make sure to include your
terrestrial packet address for reply mes­
sages. Once you've made friends around
the world, you should keep in touch via
terrestrial packet methods and not via the
Mir PMS. One of the few exceptions may
be if you're in a boat in the South Pacific
and out of range of all other terrestrial
PBBS systems. Other than that, use the
terrestrial packet network . (Worldwide
links via packet satellites and "worm­
holes " are quite reliable.- ed.)Trying to
Work All States or DXCC via Mir is
strictly taboo.

The PMS on Mir is NOT a PBBS. You
should never post "For Sale," "Equip­
ment Wanted ," "Special Event Stations,"
etc. types of messages on the Mir PMS.

The Mir PMS station also supports the
digital repeater option called digipeating.
This feature should be used only when no
one else is using the PMS mail ports. The
one station actively using the mailbox has
top priority. If the mail port s are not in
use and you' d like to try using Mir as an
orbiting digipeater, get out your TNC
manual and read the section on using the
UNPROTO option. With UNPROTO,

you can bounc e messages off the Mir
PMS and chat with people thousands of
miles away. Please practice using the
option on a terrestrial packet station first
before going on to Mir. Two-way full
connects using the Mir digipeater are pos­
sible, but extensive testing has proved
this feature is not as reliable as UNPRO­
TO. The sysops do not want anyone to use
the digital repeaterfor two-way connects
or for APRS packets. Transmittin g APRS
packets or two-way connects will be con­
sidered intentional interference and will
be treated accordingly.

The Future of Mir
Being the most popular amateur radio

satellite does have its problems. There are
too many people calling the Mir PMS.
With the present hardware configuration,
it' s just not possible to support more than
one user at a time. But our experience
with Mir has taught us valuable lessons
for the future.

Later this year, NASA is plannin g to
begin launchin g sect ions of the Inter­
national Space Station (ISS). The new
space station will hopefully have an ex­
tensive inventory of amateur radio
equipment on board, although the equip­
ment list and modes have not been final­
ized at this time. My wish list would
includ e a new PMS system specifically
designed to handle four simultaneous
users via multiple frequencies. The
emphasis would be directed at keeping
the 2-meter mono-band FM AX.25 pack­
et station available to beginners around
the world. This way, we can all use the
International Space Station as our step­
ping stone to the stars. •
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The Great Sporadic-E Debate
Part 1 The Solar Connection

What causes sporadic-E? No one knows for sure, but there are several
theories. WB2AMU has been studying the phenomenon for years and
shares one of those theories with us. We'll examine a different t.heory
in Part 2.

By Ken Neubeck, WB2AMU*

5 poradic- E is, to me, one of the last
frontiers in the area of scientific
studies for amateur radio. While

it's generally known that metallic parti­
cles make up the sporadic-E clouds, there
are many questions concerning the exact
nature of the phenomenon.

For instance, what is the origin of these
particles and why do they form into clouds
the way they do? What accounts for the
unique yearly sporadic-E patterns for
locations in the northern and southern tem­
perate zones (where there's a major peak
of activity during the summer months, a
lesser peak during the winter months, and
valleys during the equinoxes, with the
spring equinox being deeper than the fall)?
Why there are differences between loca­
tions even when they're on the same lati­
tude line in the same temperate zone? Why
is E-skip primarily a daytime phenome­
non, with only some openings occurring
during the early evening hours and very
few beginning after midnight local time?
And how do we explain the variations to
our "normal" expectations, such as the
unexpected openings that can occur dur­
ing the equinoxes?

It's difficult to come up with one the­
ory that explains all these nuances. So far,
only one thing seems certain: sporadic-E
is not a simple phenomenon and is almost
certainly based on more than one geo­
physical factor.

Years of Research
I've spent the last eight years research­

ing sporadic-E propagation, primarily on

*Ken Neubeck, WB2AMU, is a regular
contributor to CQ VHF, and author of
Six Meters: A Guide to the Magic Band
(Worldradio Books).
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"...one thing seems certain:
sporadic-E is not a simple
phenomenon and is almost
certainly based on more than
one geophysical factor."

6 meters. Since 1993, the sunspot count
has dropped significantly to where F-skip
on six is virtually non-existent, leaving
sporadic-E the predominant propagation
mode on the band until the sunspots re­
turn. Luckily, this means we can make
precise observations without confusing
sporadic-E with other propagation modes.

In addition, I've been studying long­
term ionosonde data from a number of
different temperate zone locations. (Iono­
sondes are special wide band radio trans­
mitters used to measure RF reflectivity in
the E and F layers ofthe ionosphere. See
"A Visit to an Ionosonde Station. "-ed.)
Looking at data from both sources over a
period of one or two l l-year sunspot
cycles clearly shows the basic yearly pat­
tern of the sporadic-E phenomenon.

Both the 6-meter observations and
ionosonde data have been consistent with
each otherl, and several things can be
determined from them in addition to the
yearly pattern already described (see Fig­
ure 1). First, there's very little deviation
from year to year in the number of sum­
mer days during which sporadic-E oc­
curs. Typically, we'll see 60 to 70 days
of 6-meter sporadic-E activity in the
northern temperate zone from May to
August, with over 20 days of occurrence
each in June and July. The ionosonde
data, which measure sporadic-E on fre-

Antenna array at the Boulder, Colorado,
ionosonde station. The antennas create a
conical pattern usedfor "taking pictures" of
the ionosphere directly overhead. (Photos by

the author)

quencies above 27 MHz, show even high­
er numbers during this time.

Scientists strongly suspect that the in­
creased intensity of the sun's ultraviolet
rays due to the Earth's positioning is a
factor in the high amount of sporadic-E
during this period. Figure 2 shows a curve
developed by Campbell- that shows the
yearly solar radiation for different lati-
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The shack's not great, but whata tower! The NOAA ionosonde station outside Boulder, Colorado.

1.0
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Month

Figure 1. The basic curve for predicting
monthly sporadi c-E occurrences in the
course of a year. It is based on 11 years of
datafo rea cli oftwo ionosonde stations, Point
Arguello, California, in the northern hemi­
sphere, and Hobart, Tasmania, in the south­
ern hemisphere. The patt erns are six months
out ofphase between the locations, tracking

with the seasons of the year.

tudes. It appears that when the intensity
factor goes over a certain level, the curve
tracks well with the four-month summer
sporadic-E season of either temperate
zone. I believe that when the daily solar
radiation falls below this level, it' s not
much of a factor on sporadic-E formation
and other factors take over.

I think of summertime sporadic -E
much like a school of salt-water bluefish
feeding on bait fish in a particular area.
When there are sufficient quantities of
bait, there ' s a wild frenzy of activity.
Bluefish may linger in an area for sever­
al days while the bait fish are still there;
once the bait moves on, the bluefish dis­
appear as well. Likewise , for sporadic-E,
if all of the conditions are present for an
opening, there will be frenzied activity.
And, if conditions are sustained, activity
on the band may linger for a few days
before disappearing .

Sporadic-E
Cloud Formation

The formation of sporadic-E clouds is
basically a group ionization process of
particles in a given area. It' s hard to say
how long this process takes since we
don't know how long certain conditions
must be present before the cloud can
form. For example, it' s not uncommon to
have three or four days during the heat of
the summer with no sporadic-E activity
at all. Is an inhibiting factor present? No
one knows for sure.

The origin of the metallic particles is
also uncertain . Some years ago, rocket
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probes into sporadic-E formation deter­
mined that the particles are typically com­
posed of iron, magnesium, silicon, sodi­
um, and other metals. Some scientists
strongly believe that many of these par­
ticles are the result of ablation (vapor­
ization) of meteors as they enter the
Earth ' s atmosphere. However, other
sources-such as the sun-cannot be
ruled out, and a number of studies have
been conducted on this theory as well,
also with inconclusive results. Whatever
the source of the particles, it ' s generally
believed that the process of sporadic-E
formation is not instantaneous; rather,
that the cloud forms from a reservoir of
particles that have been in the E region
for some period of time.

Tracking Sporadic-E
Here in the northern hemisphere, the

winter months of November through Jan­
uary show significantly lesser amounts of

sporadic-E, as measured by both radio
and ionosonde sources. However, since
wintertime openings tend to be of short­
er duration than those in summer, there
may actually be more of them than the
data indicate. Ionosonde readings are
recorded only at the top of the hour and
amateur radio observations generally are
not continuous, so many brief openings
may never be recorded .Those wintertime
openings that are noticed can be very
intense. One recent example was the
Christmas opening of 1995, when there
were five consecutive days of activity
from December 23rd and 27th.

At the other end of the scale are the
month s of March and September-the
equinox months- which are generall y
the worst time for sporadic-E activity.
Typically, a short opening may be seen
in September, but both sources of data
show that events in March are very, very .
rare...until the time of the sunspot mini­
mum, that is. Both ionosondes and ama-
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Figure 2. Based on a fi gure developed by Campbell (see Note 2), this graph can be used to
show that solar radiation exceeding 900 calories/cm2 tracks well with summer sporadi c-E sea­
sons. For example , stations at 40° north latitude typically see moderate to intense levels of

sporadic-E between May and August.

o

these storms of solar particles inhibit E­
cloud formation ?

It appe ars from the data that geomag­
netic storms on Earth are strongly tied to
sunspot activit y in the active zone areas
of the sun . Data show that the Earth is
most affected by this activity during the
equinox months. .This is probably be­
cause of how the Earth is positioned in
relation to the sun's active zones (see Fig ­
ure 3), as those zones cross the plane of
the Earth' s equator during the time of
both equinoxes.

When geomagnetic activity reaches
storm level s, it doe s appear to inhibit the
formation of sporadic-E as well as create
a higher noise level on many bands. It's
very rare for a 6-meter operator to hear
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that might charge particles in Earth's
atmosphere into sporadic-E clouds ?

During a trip to Boulder in June of
1996, I obtained not only some ionosonde
data , but also several year s' worth of Kp
index readings, which record geomag­
netic activity, or changes in the Earth ' s
magnetic field resulting from interaction
with particles from the sun (see last
month 's article on aurora- ed.). In read­
ing a number of books on the sun, I'd
noticed that there's a high er incidence of
geomagnetic storm acti vity during the
equinoxes (when sporadic-E is at its low­
est) than at other time s of the year", Sim­
ilarly , the months of December and July­
peak E-skip season-have the lowest
incidence of geomagnetic storms. Could

Unusual
Springtime Openings

During March of 1996 , som e pretty
intense openings were observed by U.S.
radio amateurs and were also recorded by
the ionosonde at Boulder, Colorado.
When I came home from work on the
afternoon of March 19th, I turned on my
6-meter rig to 50.125 MHz as part of my
daily routine. I heard nothing on either 10
or 6 meters until shortly after 5:00 p.m.
Then I started hearing some weak signals
breaking through. I almost fell out of my
chair when I heard W5FF from New
Me xico (I live on Long Island, New
York )! It was not only asporadic-Eopen­
ing but a double-hop one at that! I worked
stations in Iowa, Nebraska, Indiana, and
Minnesot a. The opening became so
strong that I worked most of the stations
using 10 watts and a dipole! The Internet
was buz zing with activity throughout the
country, with reports of equally amazing
results with stations in New England
working into California.

This was the first real strong spring­
time sporadic-E opening that I've ob­
served on 6 meters in my seven-plus years
on the band. What happened to make such
an extraordinary event occur? A number
of hams pointed out some high X-ray
activ ity that occurred during that month,
but that didn 't explain other strong open­
ings that occurred in February and April.
Interestingly, increased springtime spo­
radic-E acti vity was recorded in iono­
sonde data not only in 1996, but also dur ­
ing other quiet sunspot years, such as
1977 and 1978.

Here Comes the Sun
What accounts for increased sporadic­

E activity during the solar minimum? And
is there a direct correlation between spo­
radic-E and activity from the active zone
areas of the sun, where most sunspot activ­
ity occurs? Perhaps there are other types
of energy besides the sunspots themselves

teur radio observations show unusual
. activity at these times.

The most recent solar minimum oc­
curred during the latter part of 1996. I
remember catching a big 6-meter opening ,
which lasted over two hour s, on February
20th of that year. In my previous five years
on 6 meters, I had never seen an opening
that late into the winter season. So some­
thing unusual indeed seemed to be hap­
pening. But that wasn't all.
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Interior of the Boulder ionosonde station. Looking basically like a hamsha ck, it includes a
transmitt er that sends out signals between I MHz and 20 MHz over a two-minute period, four

times per hour. The receiver listens for the echoes and feeds information to the computer.

"I think ofsummertime
sporadic-E much like a school
ofsalt-water bluefish feeding on
bait fish in a particular area.
When there are sufficient
quantities ofbait, there's a wild
frenzy ofactivity."

cycle . And any effect that does occur is
indirect (for instance, high geomagnetic
activity caused by energy from the active
zones) rather than the direct effect of the
sunspots themse lves .

Plus, it does not appear that any other
types of solar radiation are involved, since

. all types of energy from the active zones
seem to follow the sunspot cycle. And, as
we've seen, sporadic-E activity is reason­
ably consistent throughout the solar cycle.

N
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N

SEPTEMBER

Making Mathematical
Sense of It All

If the Earth were not affected as it is by
geomagnetic storms, it's likely that the
curve in Figure I would be a simple co­
sine or sine curve in which the peak oc­
cured at the -June solstice and the valley

N

JUNE

N

Figure 3. A pictorial representation of the sun's active zones as viewed f rom Earth, based
on material in Stetson's Sunspots in Action (1948).

all. On the other hand, during the depths
of the solar minimum, there ' s very little
sunspot activity, resulting in fewer geo­
magnetic storms during the equinox
months and, therefore, less suppres sion
of sporadic-E.

So we can conclude that sporadic-E is
only marginally affected by the sunspot

W E W E W E

Transverters & Down Converters,
Linear pow er amplifiers, Low Noise JANUARY APRIL JULY OCTOBER
Pream ps, Loop Vagi and other antennas,

N N N NPower divide rs, coaxial components,
Hybrid Power modules, relays, GaAsFET,
PHE MT's & FET's , MMIC's , Mixers, chip
components, and other hard to find items
for small signal and low noise applicat ions.

W E W E W E

We can interface our
transverters with most radios

Please call, write or see FEBRUARY MAY AUGUST NOVEMBER
our web page N .N N N

www.downeastmicrowave.com
for Catalog, detailed Product

descriptions and interfacing details.
w E w E w E

strong sporadic-Ewhen there 's very high
geomagnetic-related noise on the band .
There have been some summers during
which a major solar flare resulted in sev­
eral days with no sporadic-E activity at

CIRCLE 65 ON READER SERVICE CARD
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also appear dur ing the spring and fall
equinoxes when there is little sporadic-E
propagation, and there are regular open­
ings during the winter months when thun­
derstorms are scarcer. Plus, the distances
involved are just too great. Sporadic-E
occurs about 70 miles above the Earth,
while most thunderstorms are less than
four or five miles above the surface.
Others point to the "reverse lightning"
phenomenon that has been photogr aphed
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•YOU'LL NEVER HAVE
TO SET THE TIME AGAIN

either in wind direction or velocity (both
windshear components are major factors
in the formation of sporadic-E layers).

A Thunderstorm
Connection?

Many hams tout the idea that thunder­
storms cause sporadic-E propagation
since the two are seen frequently during
the summer months. But thunderstorms

occured at the December solstice. The
curve would then simply be based on the
intensity of the sun, much like the sea­
sons of the year.

However, the detrimental effects of
higher geomagnetic activity in the equi­
nox months can be roughly depicted as a
trigonometric curve such as cos2 Xwhere
there are two valleys and two peaks dur­
ing each yearly time period. The curve is
rough since a lot of geomagnetic activi­
ty is based on solar flare activity, which
itselfis somewhat random .This fact,cou­
pled with the fact that the maximum
exposure occurs during the equino xes,
underlies why the curve is not necessar­
ily smooth.

Figure 4 shows a curve based on the
last 10 years of monthly estimated plan­
etary A value averages collected from
nine locations in the U.S. and Canad a.
The estimated planetary A value s are
based on the Kp index and are an indica­
tion of geomagnetic storm activity. It ' s
significant that this curve is the negative
complement of the curve for Point Ar­
guello, as shown in Figure 1(that is, when
a peak in sporadic-E occurs in June and
December, there' s a dip in geomagnetic
activity at the same time). Likewise, dur­
ing the peak geomagnetic activity of the
equinoxes, sporadic-E activity is in a val­
ley. It appears that the negative comple­
ment of the yearly geomagnetic activity
curve of Figure 4 by itself resembles the
sporadic-E curve; however, an addition­
al solar intensity curve (as shown in
Figure 2) is added to account for the sig­
nificant summer season. The end results
are the curves shown in Figure 1.

Other Factors
Must Be Present

Decreased amounts of geomagnetic
activity alone may not be enough to cause
greater sporadic-E activity. Other factors
must be at work as well, including the
amount of metallic particles, windshear
activity in the upper atmosphere, and
solar ionization. All of these have been
shown to be necessary in the formation
of sporadic-E clouds.

Conversely, it seems likely that in fall
and spring there must be additional in­
hibiting factors because the absence of
sporadic-E is near total. It may be that the
angle between the Earth and the sun (with
respect to their equators) may be a nega­
tive factor in windshear activity.Perhaps,
the unique positioning of the magnetic
fields of the two bodies causes changes,

CIRCLE 60 ON READER SERVICE CARD
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Notes:
1. Neub eck, Ken, "Us ing the Combined Re­

sources of Amateur Radio Observations
and Ionosonde Data in the Study of Temp­
erate Zone Sporadic-E," Journal of Atmo­
spheric and Terrestrial Physics, Vol. 58,
pp. 1355-1 365,1996.

2. Campbell , W., "Field Variatio n During
Quiet Solar Conditions," Geomagnetism,
Vol. 3, 1989.

3. Increased geomagnetic activity during the
fall and spring equin oxes was first pointed
out as a possible factor by Ernest L. Smith
in 1957 in his book, Worldwide Occurrence
of Spora dic-E (Nation al Bureau of Stan­
dards Circular #582 ).

Part 2 ofour "Great Sporadic-E De­
bate" will fe ature arguments in favor
of the thunders torm connection,
includin g an experiment which the
authors say proves there's a definite
link-but which turned up an unex­
pected twist.-ed' ,g

But what explanation covers the great­
er picture of sporadic-E? The only rea­
sonable one I can come up with to cover
the stable yearly pattern as well as the pre­
dictable variations- such as increased
activity near the equinox es during quiet
sunspot years- is the interaction of vary­
ing levels of geomagnetic activity (influ­
enced by solar activity) with the daily
ultraviolet ionization of metallic particles
in the E region. The ingredients for a spo­
radic-E opening seem to be reduced geo­
magnetic storm activity, the presence of
windshear activity, ultraviolet exposure
from the sun, and the right amount of me­
tallic particle composition in a given area:

I wish to thank Mark Schmidt for his
help in preparing the graphs used in
Figures I and 3for this article. Also I wish
to thank George Talarski and the National
Geoph ysical Data Center (NOAA) in
Boulder, Colorado, for the scientific data
that was used in developing the various
figures in this article .

"...the ingredients for a
sporadic-E opening seem to be
reduced geomagnetic storm
activity, the presence of
windshear activity, ultraviolet
exposure from the sun, and
the right amount ofmetallic
particle composition in a
specific area."

J A SON D J F M A M J
Month

l/l
Ql 20:J
iO
> 18ct
>-...
ca 16-Ql
c
ca 14Q.
'C
Ql

10
E
Ui
w

Figure 4. Ten-year average of estimated
"planetary A" values in North America, plot­
ted through the course of a year. The graph
shows peaks ofgeomagnetic activity in March
and September,months that traditionally have
the lowest levels ofsporadic-E propagation.

Simple geomagnetic factors alone may
explain some things, such as why there
are differences in sporadic-E between
locations in the same temperate zone and
at the same latitude. The Earth is not a
perfect sphere and, consequently, geo­
magnetic factor s for different part s of the
Earth are different as well.

For example, South Africa is well in­
side the southern temperate zone, yet it
sees very low amounts of sporadic-E
throughout the year. Meanwhile, Japan,
which is well inside the northern tem­
perate zone, sees tremendous amount s of
sporadic-E activity. Perhaps the physical
compo sition of the land mass underneath
the geomagnetic field is a factor (Japan' s
soil has a low mineral content while
South Africa's is very high).

recently from space, but there is no proof
that these upward flashes from the tops
of thunderheads travel over 60 miles!
What seems more likely to me is that
some thunderstorms may be an indirect
indication of the conditions in the E
region of the ionosphere.

The Sum of Ita Parta?

"...we can conclude that
sporadic-E is only marginally
affected by the solar sunspot
cycle. And any effect that.does
occur is indirect (high
geomagnetic activity caused by
the active zones) rather than the
direct effect of the sunspots
themselves. "

down signals are captured by a receiver
that feeds data into a computer database
and records the reflected signals onto 35-
mm film c ionograms. Qnly the read-

at the hour areusedinthe
main data ,but quarter-hour data can
be retrievedtfor special studies.

These transmissions on MF and HF fre­
quencies are very useful to VHF operators
because we amateurs communicate with
signals that come down on an angle, rather
than straight up and down. And there' s a
mathematical relationship between verti-
cal signals the critical frequencies at

ich the ndes transmit and the
fr equency,orMUF, th

tells us ho igh up in frequency we can
expect to have ionospheric propagation
with angled signals. The "magic number"
in the mathematica l relationship is 5.4.The
MUF can be determined by multiplying
5.4 times the top critical frequen cy at
which there are reflections. In other words,
if the top frequency reflected by the
ionosondei QMHz, the MUF at that time

10 x HZ,indic;atingan open-
mgon .

Figure 5isan ionogram that was taken
at the ionosonde station in Bould er,
Color ado, on March 3, 1978. The infor­
mation is displayed on a semi-log scale
with the frequency in MHz as the X axis
and the height in kilometers as the Y axis.
There are many types of sporadic-E for­
mations which are identified.with various

bels (s -type or lsporadic-
; so it bit of pr 0 read an

ionogram. nately for us, the folks at
Bou lder id ified what's what on this
particular ionogram. Note that the spo­
radic-Eformation in this picture drops off
ju st past 4 MHz. Using the magic number
of 5.4, that gives us an MUF for sporadic­
E propagation of about 21.6 MHz. So 15
meters was open at that part icular time,
but 6 wasn'

am 0 George;I)llarski and the
taff at or takingtl1e ·time to show

me the facl tty and for answering my
questions. It was a real pleasure to see
some of the faces that make up NOAA. I
feel that the combined efforts ofhams and
scientis ts will prove helpful in fur ther
definin g and understanding the sporadic­
E phenomenon.
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A VHF/UHF Antenna •In a Pipe
This easy-to-build antenna gives you an honest 3 dB gain on
446 MHz-and the whole thing fits inside a piece of PVC pipe!

By Van Field, W20QI*

, I

/

Looking for an efficient antenna that
won't call attention to itself? Look
no farther. This simple, inexpensive

antenna for UHF or VHF bands is easy
to build and fits entirely into a PVC pipe.
Everything but a coax connector and a
short piece of cable comes from your
local building supply or hardware store.

The antenna is called a double extend­
ed zepp . It consists of two Sl8-wavelength
radia ting elements, a phase-reversing
stub, and a 114-wave linear transformer
matching section-all cut from a single
piece of #14 solid house wire. When the
wire is cut and bent into shape and the
feedline is attached , the whole antenna
can be put inside a PVC pipe for easy and
inconspicuous mounting.

How the Antenna Works
Antenna gain on transmit comes from

concentrating the signal on the horizon.
A gain figure of 3 decibels (dB) means
that you are effectively doubling your
power at the greatest line-of-sight dis­
tance from your antenna.

If two In-wave dipoles are fed in
phase, end to end, the gain (signal at the
horizon) increases as the distance be­
tween the two antennas is increased until
they are 5/8 wavelength apart. If they're
farther apart, the signal splits and goes
where it 's not wanted. In the case of the
double extended zepp, the SI8-wave­
length separation is accomplished by
splitting the 1/4-wave "hairpin" phasing
stub and bending half of it to be in line
with the dipoles (see Figure).

This is not a 50-ohm antenna, so it's
necessary to insert an antenna tuner be­
tween the end of the antenna and the 50­
ohm coax to match impedances. In this

*Van Field, W20QI, has written on an­
tenna topics for a variety of ham radio
publications.
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The double extended zepp antenna, mounted
and ready for on-air testing. (Photos courtesy

of the author)

case, the antenna tuner is a linear trans­
former called a 114-wave stub. That may
sound technical, but it' s reallyjust a piece
of wire cut to a 114-wavelength at the
operating frequency. It's tuned by its
length and the 50-ohm impedance match
is obtained by adjusting the position of
the coax tap (the point at which the feed­
line is connected). The SWR can be ad­
justed by moving the tap a bit, but the di­
mensions given should be close enough.

If this antenna were to be used in the
horizontal plane, then the 1/4-wave stub

at the end wouldn't be used. In its place,
the coax would be attached to the little
1/8-wave stub in the middle ofthe anten­
na. This gives a better distribution of RF
in both halves of the antenna , making it
balanced; but that won't work if the
antenna is vertically polari zed. The coax
hanging down next to an element would
detune the antenna and destroy its omni­
directional pattern. It's, therefore, more
convenient to feed the bottom and keep
the coax out of the antenna pattern.

CommerciaLantennas usually use coils
to replace the stubs. They can be less effi­
cient and it can be harder to calculate the
number of turns needed for them. The lin­
ear approach is easier for the home
builder. Now, let 's build the antenna.

Construction
Step-by-Step

If you're an old hand at putting things
together, these instructions may be too
long and detailed. But, in case you're new
at this, I've tried to include enough detail
to get you over any building bumps .Refer
often to the illustration and measure all
lengths CAREFULLY. It's also a good
idea to work with a friend and make one
each; plus, buying materials for two an­
tennas at once will reduce the cost of each
one, since there's bound to be stuff left
over if you build just one.

The dimensions of the antenna I'm
about to describe are based on a center
frequency of 446 MHz (values are also
provided in the Figure legend for 223 and
146 MHz, but the measurements in the
text are for 446 MHz).

The first thing you'll need is about 53
inches of wire. It might be hard to buy
#14 wire in less than a 100-foot length,
but you can try to find an electrician who
might come up with a scrap piece for you.
You can also use Romex and strip the
wire out of it. The ground wire will be
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Double Extended Zepp Antenna Measurements

: B

1"

c
"Antenna gain on transmit
comes from concentrating the
signal on the horizon. A gain
figure of3 decibels (dB) means
that you are effectively doubling
your power at the greatest
line-of- sight distance from your
antenna."

Figure. The double extended zepp antenna consists ofseveral parts. Dimensions vary
according to band as indicated.

Measurements of various paris of the double extended zepp antenna, keyed to
diagram. Dimensions are included for 223 and 146 MHz as well as 446. On these
two lower bands, it will be necessary to cut the PVC and insert a PVC TEE to
extend the hairpin (D,D') straight out.

measurements in inches
*measured from closed end of hairpin

inner conductor. Wrap the inner conduc­
tor around the tinned portion of the long
wire exactly at the 5/16-inch mark 'you
measured. Then wrap the twisted braid
around the parallel short wire opposite
the inner conductor and solder. Make
sure that a piece of the braid wire doesn't
short to the center conductor at this point
and that the solder flows to give you a
good connection; remember, heat the
wires, not the solder. To keep the weight
of the coax from pulling the solder con­
nection loose, you can fasten the coax to
the center of the bottom of the stub with
a tie wrap as a strain relief. Make sure the
vinyl insulation is on the coax where it
touches the bottom of the stub.

(*The length of this piece of coax is
dependent on how long you make the bot­
tom of the PVC pipe that holds the anten­
na. This portion is the area where you
grab the pipe to mount it. It can be left
five or 10 feet longer to act as a mast, but
be aware that long lengths of PVC tend
to be rubbery and bend in the wind.)

An Antenna in a Pipe
The next step is to bend the 1/8-wave

hairpin loop in such a way that it will fit

TAP*
5/16
3/4

1-1/8

want a thin, even coat of solder on that
segment of the wire.

Detail ofthe liB-wave hairpin matching section in the middle of the antenna . The dimensions
shown are for the 446-MHz version.

Attaching the Feedline
Carefully strip one end of a short

piece* of RG-58/U coax. (I find it easi­
est to take off the outer vinyl, take a sharp
pick, and carefully unbraid the outer con­
ductor for a good inch. Then I twist the
braid together to make a wire.) Next, strip
about a 1/2-inch of insulation from the

D,D'

3-1/8

6-1/4

9-9/16

B,C
15-3/4

31-1/2

48

A,A'

6- 3/4

12-9/16

19-3/16

MHz
446
223
146

bare and can be used to save stripping off
internal insulation from the other pieces.
Bare ground wire can also be purchased
separately. The larger the diameter, the
better it is electrically , but it becomes
harder to work and solder. If the wire has
insulation, one end has to be made bare
for 15 inches (it' ll be used for the 1/4_
wave hairpin at the bottom end). Don' t
bend the 114-wave stub into shape yet (in
fact, as you'll see, that comes last) .

Start with the first 5/8-wave section .
Measure exactly 15 -3/4 inches and make
a right-angle bend. This bend starts your
1/8-wave hairpin. At 3- 1/8 inches, make
another right-angle bend , then a third
bend one inch later. This makes a hairpin
loop with a one-inch-long square bottom.
Continue bending, making the bends
sharp by using a pair of pliers (electri­
cian' s preferred). After you've made all
the bends, the top of the 1/4-wave stub
should be a little longer than 6-5/16 inch­
es. Trim it to exactly 6-5/16 inches.

Now, measure 5/16 of an inch up on the
inside of the bend, then use a soldering
iron or gun to "tin" (coat with solder) the
area on both sides. Make sure the solder
flows around the wire and doesn 't leave
"balls" of solder. If this can't be done,
your iron may not be heavy enough. You
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Detail of the 114-wave matching stub at the bottom of the antenna. The foam insert helps sta­
bilize the wires. Thefeedline is connec ted 5116inch from the bottom in the 446-MHz version.
(For horizontal polarization, the 114-wave stub is not used and the coax connects to the

118-wave stub at the center.)

Shown on top is a completed antenna ready for insertion in PVC tube; below that is a fully
assembled antenna ready for mounting.

wave section to pull the whole antenna
into place. It can then be placed over the
edge of the PVC and the PVC cap can be
glued on top of it.

Final Assembly
Run the coax through a small hole in

the bottom cap (don 't close up the bot­
tom cap yet) and bring it about 12 inch­
es out of the cap. Solder a male UHF con­
nector to the end of the coax (a BNC or
N connector would be better. See this
month's "Beginner's Corner "-ed.). At
this point, you can stand up the PVC away
from surrounding objects and measure
the SWR. If it's greater than 2:1 at any
point in the range in which you want to
transmit, first determine the resonant fre­
quency by finding the spot at which the
SWR is lowest. Then adjust the coax tap
(remember the coax tap?) to shift the res­
onant frequency either up (by moving the
tap up and electrically shortening the
antenna) or down (by moving the tap
down). Your goal is to have the lowest
SWR at the center of your chosen range
of frequencies. If you 've done that and
still have an SWR above 2:1 at certain
frequencies, you've exceeded the "2: 1
bandwidth" of the antenna and will have
to come up with a smaller range of fre­
quencies or be willing to accept an SWR
above 2:1 (rigs with automatic SWR pro­
tection may start reducing power when
the SWR is above a certain level) .

Once you 've got the SWR below 2:1
(and if you've followed these directions
closely, then it'll probably start out that
way), you're ready to close up the bot­
tom cap and mount the antenna. The bot­
tom cap should not be sealed tight. A
weep hole should be drilled on the bot­
tom to allow condensation to escape, and,

"Ifyou're an old hand at
putting things together, these
instructions may be too long
and detailed. But, in case
you're new at this, I've tried to
include enough detail to get you
over any building bumps."

necessary to do this to the antenna itself,
just to the I14-wave stub. (The foam can
be used to support the liS-wave section
on 223 or 146 MHz if the antenna is con­
structed for these bands.)

If it' s too difficult to bend the IIS-wave
stub so that it slides in easily, try using a
piec e of scrap polyfoam, like the stuff
your rig came packed in. Cut a small piece
to fit in the middle and then use a tie wrap
to hold it in place. Do the same thing with
the 1/4cwave stub . Cut a piece of foam to
cover the stub and fit it on , placing it about
2/3 of the way up from the bottom. Some­
times it helps to tie a string to the top 5/S-

Flat-nosed electrician 's pliers
35-watt soldering iron and 60/40 rosin

core solder
Screwdriver
Electric drill and an assortment of small

bits
Hacksaw
Wire strippers
Knife or Xacto blade
Ruler

Parts List

Suggested Tools

5 feet of #12 or #14 bare solid copper
ground wire (insulated may be used,
but it requires stripping away some
of the insulation. See text.)

1-1/2-inch PVC (length depends on
band)

112-inch foam pipe insulation (comes
in a package of four 3-foot lengths)

2 PVC end caps
PVC glue or sheet metal screws (see

text)
RG58/U coax, enough to reach a foot

beyond the end of the pipe
RG-213/U or 9913 coax, enough to

reach from the antenna to your rig

into the PVC tubing and yet still be a stub.
Take something round like a soda bottle
and bend both sides of the loop together,
keeping the sides parallel so that it will
fit into the PVc. Your antenna is now fin­
ished, except for the final connections
and mounting in the PVC holder.

There's one important precaution to
take when sliding the antenna into the
PVC pipe: The 1/4-wave hairpin stub will
be detuned by the PVC unless it's held in
the center with some foam, such as that
used to insulate pipes (see photo) . It's not
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The finis hed antenna attached to PVC mast for testing. Any more than 10 to 12 feet ofpvc
can become unstable if not secured.

of course, you' ll need a hole for your
coax. You may seal the bottom cap with
PVC glue (available where the PVC is
sold), but , just remember, once this stuff
harden s (fast), it' s there to stay. You can' t
get it apart. For this reason, I hold the caps
in place with a couple of shee t metal
screws on each end instead of PVC glue.
The fit is tight enough, yet it can be taken
apart in case of problems.

All that remains is to fasten the PVC to
a support structu re, keeping in mind that
the bottom of the antenna inside the PVC
should be above any support. If the PVC
is left at 10 or 12 feet , it could be mount­
ed to a chimney with a coupl e of chim­
ney straps.Be aware, however, that if soot
from an oil burner coats your antenna, it
will eventually degrade its performance.
(It 's not just oil burners. I have "clean"
gas heat and had a 220 Isopole strapped
to my chimney. After about fi ve years, it
simply f ell apart. The constant heating
and cooling of the air as the heat came
on and offapparently caused condensa­
tion that fro ze and melted and froze
again, eventually destroying the insula­
tor inside the antenna. I don 't recommend
chimney-mounting any antenna.-ed.) If
you decide to bolt the PVC to another pipe
structure by bolting through it, plan ahead
and drill the holes before the coax is in
the way; otherwise, you may nick the
cable while drillin g the finished product.

Adding Quality Feedline
When the antenna is mounted, some

heavy-duty coax can be brought up to it
and connected with a barrel adapter. RG-

HI hold the caps in place with a
couple ofsheet metal screws on
each end instead ofpvc glue.
The fit is tight enough, yet it
can be taken apart in case of
problems."

213/U or Amphenol 9913 cable should be
used if possible. Anything but a very short
length of RG-58/U is too lossy for UHF
use, so you should use no more than the
foot or so that' s coming out of the PVC
pipe. Whatever coax you use, be sure to
secure it to a support along the way or its
weight will pull apart your antenna .

On the Air
If you build the antenna to the dimen­

sions in this article, it should be resonant
on 446 MHz, right in the middl e of the
70-centimeter repeater subband. You
should mount it vertically for FM and
repeater use since most FM stations are
vertically polari zed . Ifyou' re planning to
use it for SSB or CW work, mount it hor­
izont ally (most SSB stations are horizon­
tally polarized) and refigure the dimen­
sions for resonance at 432 MHz, the
center of SSB and CW activity. While it's
not really suitable as a DXing or satellite
antenna (not directional enough), this
simple design can serve as an excellent
beacon antenna. However you choose to
use it, enjoy it-along with the satisfac­
tion of having built it yourself. •

PCS-9600D
$649.00

To quote OST magazine,"putting
it simply, the'PCS-9600D is an
outstanding transceiver. In fact,

it is the only single-mode
base/mobile rig that we've tested
that is truIy9600-bits ready" ...
"The Azden PCS-9600D offers
the best of both worlds - It's a
capable 440MHz voice rig and a
true "9600baud ready" packet

transceiver". Recommended by
the leading TNC manufacturers,
the PCS-9600D is plug and play

ready, from the front panel.

GENERAL SPECIFICATIONS:
Frequency Range: (TX & RX) 430-450 MHz
Display: Backlit amber LCD
Memories: 20 in two banks
PLEncode: 38 built-in tones
Power: +13.8V @ 9 Amps
Temperature: -10to +60 degrees C
TX/RX Switching: Solid State

2" Hx5.5" W x7.25"D
Size: 500mm H,140mm W

182mm D
Output Power 35/10 watts (Hi/Lo)

For full-line literature, prices, and the name of
your localAzden dealer contactus at:

~c~;?;AR.E;J~
147 NewHydePark Rd., FranklinSq., NY 11010
(516)328-7501 FAX (516) 328-7506
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What You've Told Us

'" Our January survey soughtyouropin­
ions on the American Radio Relay
League (ARRL), with most of its ques­
tions for League members (February's
survey had questions for non-mem­
bers). The replies to the first question
demonstrate how the structure of a sur­
vey can skew the responses.

The first question asked if you are
currently an ARRL member, and 86%
of those responding said yes! Does this
mean that 86% of CQ VHF readers are
League members? No. It means that,
since the rest of January's questions
were for ARRL members only, very few
non-members bothered to reply at all.

Among readers who are ARRL mem­
bers, two-thirds (67 %) said a major rea­
son you joined was "to support the
League's representation of amateur
radio before government and interna­
tional agencies." Forty-four percent
said "I generally support and agree with
ARRL positions," and 39% of you said
"ARRL member services and benefits
are of significant value to me." Only
17% ofyou said you often disagree with
League positions, but felt it was impor­
tant to belong anyway (these numbers
add up to more than 100% because mul­
tiple replies were allowed).

On the next question, more than half
(52%) of you who belong to the League
feel that it offers "quite a bit" to VHF­
only operators. Another 25% said "not
very much," 13% said "very little," and
3% said "nothing."

Finally, most of you plan to renew
yourLeague membership, even with the
upcoming dues increase to $34. Nine
percent of you are ARRL life members
who don't need to renew. Among the
rest, 55% said they would definitely
renew and 22% said "probably." Only
8% are undecided, 5% probably won't
renew, and only 1% definitely won't.

Next month, we'll see how non­
members feel about the League. Our lat­
est winner of a free CQ VHF subscrip­
tion/renewal for responding to our
survey is Jan Anderson of Aloha,
Oregon. Congratulations! And thanks
to all of you who responded.

Reader
Readers Won't Take Horizontal

Noise Lying Down

DearCQ VHF:
Your February, ] 997, issue was very good. I've been a long­

time subscriber. I especially liked the SSTV articles. The one
on the decaying OSCAR-13 orbit was fascinating.

Please COITect the error, though, on page 50, where the author
states that ignition noise is horizontally polarized. It is not, it
is vertically polarized. The 1994 ARRL Antenna Book alludes
to this fact on page 18-2 under polarization, "Man-made noise,
especially ignition interference, also tends to be lower with hor­
izontal antennas."

And if you can scare up a copy of the old ARRL VHF Manual
circa 1972, on page 157, it plainly states " ...mostly ignition rack­
et from our own car and others. Such noise tends to be vertical­
ly polarized, so in areas of appreciable motor traffichorizontals
antennas yield considerably higher signal-to-noise ratios than
vertical ones. The vertical antenna on a vehicle is a compromise
between poor signal-to-noise ratio and ease of installation."

I know that you folks are sticklers for "TC," or "technical
correctness" (1just made that up), especially for the newcom­
ers whom I know read your fine magazine because it is
easy to understand.

Dick Linder, WB70ND
Fayetteville, North Carolina

Dick-You're one of several readers who caughtthis error,
which slippedby all ofus here. We couldn 'tfind the 1972 ARRD
VHF Manual, but our 1994 (current edition) ARRL Antenna
Book agrees with yours. In fact, there 'sa additional reference,
on page 23-6, under "Propagation Factors Above 50 MHz,"
stating that "Horizontal systems are popular, in part because
they tend to reject man-made noise, much ofwhich is vertical­
ly polarized. "

Ofcourse, the most important point is that the two stations
on each end of a contact should have antennas of matching
polarization, or they'll risk a cross-polarization loss on the
order of20 dB. So, ifyou're operating FM, run vertical polar­
ization; for SSB/CW, use horizontal; andfor satellites, the best
option is circular polarization.
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08"'., St.
I. VHF"e"

" .. (VIdeo)

This book is the perfect operating guide
for both the new and experienced VHF
enthusiast. Developed by CO VHF
Columnist, Joe Lynch, N6CL, this book
is the ideal reference tool for all phas-

, es of VHF operating. Learn.rnore about
! packet, EME, satellite , cATV, and
repeater operation . You'll also find a
complete tutorial on exotic propagation
modes as well as pages of data and
sources for additional information.

Order No. BVHF .....$15.95

This is the ideal introduction to the world
of VHF. See demonstrations of the latest
radios. Also, learn about repeater usage

~. as well as th(3.more exotic VHfj'()perating
modes. Whethe r you are interested

! in packet radio, satell ite operat ion, or
simply using your local repeater, this is
your video! Order No. VVHF....$19.95

Ham Radio
Above 50 MHzml----

We'd like to know more about you...about who you are and where you live, about the
kinds(s) ofwork you do, and about your ham radio interests and activitie s. Why ? To
help us serve you better.

Each month, we'll ask a f ew questions, and ask you to indicate your answers by
circling certain numb ers on the Reader Serv ice Card and returning it to us (we 've
already paid the postage).

As an incentive, we'llpick one respondent eve,y month and give that person a com­
plimentary one-yearsubscription (or subscription extension) to CQ VHF. This month,
we continue repea ting last year's questions to see how our readership has changed
f rom the magazine 's earliest days.

Reader Survey-April, 1997

A. Tell us about yourself:
1. Please indicate your highest level of education:

If you are.. . Circle Reader Service #
in eleme ntary or middle (jr. high) school: I
in high school: 2
out of school (did not finish high school): 3
a high school graduate 4
in techni cal school (post high school) 5
a technical school graduate 6
in college (undergraduate) 7
in graduate school 8

Please indicate college degree(s) held
Associate 9
Bachelors 10
Masters 11
Doctoral 12

2. Please indicate the job category that most closely descr ibes your work:
If you are a...
student 13
homemaker 14
profes sional/executive 15
educator/writer/creative 16
technical 17
service industry worker 18
government worker 19
factory worker 20
unemployed 21

B. Tell us about your ham radio in terests /activities:
1. Do you plan to upgrade your ham license in the next two years?

If your answer is...
yes 22
no 23
Extra-class, can't upgrad e 24

2. Please indicate all modes on which you are active on VHFIUHF.
If you are active on:..
APRS 25
ATV 26
CW 27
FM 28
Packet 29
SSB 30
None 31

Thank youfor your responses. We'll have more questions fo r you next month.
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VHF DXpeditions to Cyprus and
Tunisia

How'd you like to work Tunisia and Cyprus? Even if you live within VHF
range of those countries, they're still pretty rare. Here's the story of

"
two DXpeditions to put them on the air-on 2 meters.

By Alessandro Della Caea, 14YNO*

In the summer of 1996, hams in Europe
got the opportunity to work two very
interesting DXpeditions aimed at acti­

vating two rare countries on 2 meters­
Cyprus, 5B4 , and Tunisia, 3V8 . Both
expeditions were made by German hams:
Wolfgang, DL5MAE, went to Cyprus,
while Maik, DJ2QV, Frank, DL8YHR,
and Heiko, DK3DM, traveled to Tunis ia.
Demand for these two countries was huge
in Europe and these guys really put on big
efforts to give many deserving hams a
new one (or two) .

Cyprus (KM65FA)
Wolfgang, DL5MAE, lives in Erding,

a small town near the south German city
of Munich. Wolfgang is an avid EMEer
(moonbounce operator) and a veteran of
this kind of VHF DXpedition. He has op­
erated in past years from Malta, Crete, and
the Dodecannese Islands, just to name a
few of his most successful activitie s.

EME was at the top of Wolfgang' s list
as he overloaded his trusty Mercedes-

*Alessandro Della Casa, 14YNO, is a
CQ VHF foreign correspondent.
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Benz and got on the ferry to Cyprus, leav­
ing the Italian coast on 17th May' 96. Five
days later, he arrived in Limassol on
sunny Cyprus! Fortunately, everything
went smoothly at customs, and, a few
hours later, antennas were already up at
the chosen QTH in the northwestern part
of the island-grid square KM65FA.
Wolfgang 's callsign: 5B4/DL5MAE.

EME and HF, Too
For EME, two 17-element M2 anten­

nas with full elevation control were erect­
ed in the back garden, while an HF verti­
cal was used for the talk-back frequency
on the VHF-EME net, on 14.345 kHz +/­
QRM. The antennas were mounted in
30° e. (86° F) heat, and it was probably
one of the toughest moments of the whole
expedition. (I had the chance to meet
Wolfgang on his return trip to Munich
soon after he arrived back in Italy and I' ll
never forget the color of his nose!)

Wolfgang was quite surprised when he
switched on his rig to test the newly erect­
ed antennas around 15:30 UTC (18:30
local time), to discover that an excellent
sporadic-E (Es) opening was in progress

on 144 MHz between Cyprus and central
Europe! After the initial shock, and well
before the amplifier was warm (actually
it was switched on only 30 minutes later. ..)
and with just 30 watts output, several
OKI and OK2 stations (in the Czech
Republic) were logged from J070, JN69,
and JN89. Later, the band also opened to
Austria (JN88) and eastern Germany
(J060, J061). This first opening lasted
until 17:30 UTe.

The best QSOs were made with
DL7AKA in Berlin and DL8LAQ near
Hamburg in northern Germany. Also
some Hungarian, Yugoslavian, Italian,
and Polish stations were logged. In that

"Wolfgang was quite surprised
when he switched on his rig
to test the newly erected
antennas...to discover that an
excellent sporadic-E (Es)
opening was in progress on
144 MHz between Cyprus and
central Europe!"
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DL5MAE's Mercedes on Cyprus. It was a five-day f erry ride from Italy to Cyprus, and that
was after Wolfgang first drove across the Alps to Italy from his home in Germany.

opening on 2 meters, some Europeans
managed to work ODS, Lebanon, and
4X6UJ in Israel. Particularly nice was to
work DF4MAA from his home QTH near
Munich, Germany.

Unfortunately the unusual callsign
provoked a lot of "huh...what is your
call??? QRZ again 5B4AE ???" and so
on, which slowed down operations dur­
ing the Es event. Some bad HF habits
obviously die hard .

This first opening on 23rd May '96 net­
ted the following score: 65 x DL
(Germany); 60 x OK (Czech Rep.); 26 x
HA (Hungary); 21 x OM (Slovakia); 9 x
OE (Austr ia); 6 x SP (Poland) ; 5 x I
(Italy); 4 x YO (Romania); 1 x YU
(Yugoslavia), and 1 x S5 (Slovenia). (An
Es opening with results like this is just a
dream for a guy living here in northern
Italy, believe me.)

After the band closed, FAI (Field
Aligned Irregularities) showed up and
S53VV, from JN65, and DF7KF, from
J030 (2726 kilometers!) were worked on
CW with an aurora-like sound.

Noise-Free QTH
The operating location on Cyprus was

absolutely noise-free, which helped a lot
with EME activity. Two hours after the
first mighty Es opening faded away, a
first CQ toward the moon on 144.082 was
answered by W5UN at 19:27 UTe. From
then until moonset, an additional 12 sta-

Ham Radio Above 50 MHz

tions were logged on EME, including the
first-ever moonbounce QSOs from
Cyprus with Switzerland (HB9CRQ) and
the Netherlands (PE1LCH). Conditions
were excellent, and IK5UBM with just
two Yagis was worked without problem.
A total of 80different stations was worked
off the moon during this expedition!

More E-Skip!
On 27th May, a new Es event took

place in the direction of Italy and south­
ern France. Those worked included
TK5JJ from Corsica and French stations
F9HS in JN03GL (2,890 kilometers!) and
F6DRO in JN03SM (2,811 kilometers!).

After this opening ended, FAI ap­
peared again and several Italian stations,
approximately 2,000 kilometers away,
were worked . Some FAI signals from
Italy were unusually strong, with IK50IY
from JN53 peaking at RST 599!
Wolfgang's antenna was pointing at
320°, while the Italian stations had to
beam 90° (about 30° offset from direct
path), meaning that the scatterpoint was
probably over southern Romania.

Long-Haul Meteor '
Scatter

Meteor scatter (MS) was a real chal­
lenge since Cyprus is quite far from the
densely populated areas of Europe.
Nevertheless, some very long haul MS

"Afirst CQ toward the
moon ...was answered by WSUN
at 19:27 U'I'C. From then until
moonset, an additional 12
stations were logged on EME,
including the first-ever
moonbounce QSOs from
Cyprus with Switzerland and
the Netherlands."

QSOs were completed, the best one being
with the author, I4YNO in JN54KP, for
a total QRB (distance between stations)
of 2,122 kilometers, although good re­
flections were also received from TK5JJ,

\2,160 kilometers away, but without com-
pleting the sked. High-speed CW (200
wpm or more) was used for nearly all the
MS skeds, as SSB would have been
almost useles s due to the very short
reflections peculiar to the MaylJune spo­
radic meteors.

On tropo, there was not much to work
(look at a map-there's not much within
tropo range). But a handful ofIsraeli and
Bulgarian stations (roughly 1,000 kilo­
meters away) was put in the log. High­
light on this propagation mode: TA1D.

Wolfgang was particularly satisfied
with his stay in Cyprus and found DX
conditions from 5B4 absolutely great.
But he recommends such a seaside resort
for "DXpeditions-without-radios" too!

... ----

Tunisia (JM56EQ)
The last VHF operations from Tunisia

date back to 1979 when a big group of
Italian , Danish, and German hams, under
the flag of UNICEF, was QRV (on the
air) from HF to microwaves with the call
3V80NU. Since then, the North African
country was totally silent above 30 MHz.
The recent appearance on HF of the new
club station 3V8BB and the growing
number of foreign guest operators who
were allowed to be active from there gave
us all new hope. Frank, DL8YHR, and
Maik, DJ2QV (along with Heiko ,
DK3DM, the HF guy), decided to make
things happen and announced activity on
144 MHz for the beginning of July '96.

Shootin ' for the Moon
The main aim of the expedition was to

activate Tunisia on EME, a goal that un-
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"Tropo conditions were excellent over the Mediterranean Sea,
especially in the first few days. Italy could be workedfrom Sicily to
the Alps and so could some stations in southern Germany, at a
distance ofabout 1,300 kilometers."

Space Software
Upgrades Available

Two software programs used by
satellite enthusiasts have been upgrad­
ed and are available for free download­
ing, according to AMSAT.

The satellite tracking program
STSPLUS (version 9650), by David
Ransom, Jr. , has been released with
several new features added, including
"night vision" capability in which a red
screen is used for better visibility on a
laptop operated outside at night , and a
"location map mode" with greater map
flexibility (requested by many teachers
for use as a geography teaching tool).

There are four files connected with
the upgrade: "stsplus.new" contains
version 9650 update notes; "sop9650u.
zip" is an upgrade-only file for users of
version 9610 or later; and the complete
package comes in two files, "sop
9650a.zip" and "sop9650b.zip." All
may be downloaded from <ftp://ftp.
mindspring.comlusers/dransom».

Version 9648 ofN2WWD's "Vector
to Two-Line Elements" ("VEC2TLE")
program includes automated updates of
space shuttle Keplerian elements for
more accurate tracking. VEC2TLE
translates "State Vectors" into the
NASA two -line or AMSAT format
Keplerian element sets, which are then
used by tracking programs to follow the
course of a spacecraft.

The new version of VEC2TLE may
be downloaded on the World Wide
Web from AMSAT <http://www.
amsat.org/> or NASA Spacelink
<http://spacelink.mfsc.nasa.gov/>, or
may be purchased by mail from
AMSAT, P.O. Box 27, Washington,
DC 20044. The program may be regis­
tered free of charge for use in support
of a hobby such as amateur radio .
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fortunately was only partially achieved.
However, it would not be fair to define
this expedition as unsuccessful , since our
German friends really made a lot of us
Europeans happy with a new country on
2 meters using tropo, MS , ionoscatter,
and FAI propagation modes!

Their difficulties started at the moment
of clearing customs with all the "heavy
metal" they brought from Germany­
four F9FT-type Yagis , a big power am­
plifier (PA), transceivers, cables. and so
on. The list of equipment they produced i

to customs officers at the Tunis airport
was far from being sufficient, and they
learned that a number of other papers
were necessary. After long hours and
with a certain amount of good luck, cus­
toms was cleared, but the antennas
remained there. The customs officers
were afraid that our fellow hams might
interfere with police radio.

On arrival at club station3V8BB, a 10­
element, 2-meter Yagi was discovered on

The 3V8BB DXpedition group in Tunisia. In
addition to 7,000 HF QSOs, the hams made
600 contacts on 2 meters and 35 on 70 cen­
timeters. EME performan ce was disappoint­
ing, with only 10 successful contacts via

the moon.

the roof of the building and MS activity
could start immediately.

Eventually, customs allowed all the
other antennas to be picked up and erect­
ed on top of the institute hosting the club
station, but high wind caused an eleva­
tion rotator failure , so only moonrise/
moonset EME QSOs could be run. Al­
together, only lOEME QSOs were made,
but DL8YHR says this could be a good
reason to go back again this year!

The station was also QRV on 70 cen­
timeters, although activity there was a
kind of marginal compared with 2 meters
(35 QSOs on 432 versus 600 on 144 and
about 7,000 HF QSOs made by DK3DM).
The first QSO on 70 centimeters was with
HV4NAC at the Vatican. In addit ion,
there were many FM QSOs with the Rome
area-much to participants' surprise­
especially since the only other North
African station-that could be worked at
that time was 7X2DS in Algeria.

MS and Tropo Come
Through

Meteor scatter played the best role of
the whole expedition with several dozen
complete QSOs. The best QRB was with
OZlFDJ in J065 (on the outskirts of
Copenhagen, Denmark), at a distance of
2,138 kilometers!

Tropo conditions were excellent over
the Mediterranean Sea, especially in the
first few days. Italy could be worked from
Sicily to the Alps and so could some sta­
tions in southern Germany, at a distance
of about 1,300 kilometers, thanks proba­
bly to the addition of some ionoscatter­
enhanced conditions as well. HB9CQAI
portable was also worked in JN45MU,
where he was running 5 watts from a
mountain peak in the Swiss Alps.

Future VHF Operations?
All the antennas are still in Tunisia, but

the local hams there are interested only
in HF at the moment, and none of them
is a keen CW operator. So all we can do
now is wait to see if something interest­
ing will happen in 1997 ...unless , of
course, some of us really want to make
things happen again. •
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McCoy on Antennas
by Lew McCoy, W11CP
This is truly a
unique
antenna book
that 's a must
for every
amate ur.
Unlike many
technical
publ ications,
Lew presents his invaluable
information in a casu al, non­
intim idat ing way for anyone!

Order No. Mcco v.....$15.95

WE carryall ARRL products!

Building and Using
Baluns and Ununs
by Jerry

Sevick,W2FMI
This volume is
the source for
the latest
informat ion and

designs on
transmission
line transformer theory. Discover
new applications for dipoles,
yagis, log periodics, beverages,
antenna tuners, and countless
other examples.

Order No. BA LUN.....$19.95

The VHF "How-To" Book
by Joe Lynch,

N6CL
This book is the
perfect opera ting
guide for the new
and experienced
VHFenthusiast.

Order N$
BVHF..... 15.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
The most
comprehensive
source of
information on HF
propaga tion is
availab le from CO!
Read about propa ­
gation principles,
sunspots, ionos­
pheric predictions
with photography, charts and tables
galo re-it's all in this unique refere nce
volume!

Order No. SWP....$19.95

The Quad
Antenna
by Bob Haviland,
W4MB
Second Printing
An authoritative
book on the design ,
construc tion,
charac teristics and
applications of quad antennas.

Order No. QUAD..... $15.95

The Packet
Radio
Operator's
Manual
by Bu ck Rogers,
K4A BT
CO has published
an excellent
introduction and
guide to packet
operation. It's the perfect single
source, whethe r you 're an advanced
user or just sta rting out.

Order No. PROM..... $15.95

$10

$20

$35
$35
$65
$49

Price
$30

$38
$22
$7
$10
$12

$14
$20
$20
$12
$12

LOWDX
NACB
INTCB
NAICB

CBCD

GWTM

Order No.
ARRLAB
ARRLHB
ARRLOM
ARRLRD
ARRANT1

ARRANT2
ARRANT3

ARRANT4
ARSAT
ARFCC
ARMAP

Title
ARRL Antenna Book

ARRL Handbook (1996 Ed. w/softwa re)
ARRL Operating Manual (New Ed.)
ARRL Repea ter Directory ('95- '96)
ARRL Antenna Compendium Vol. 1
ARRL Antenna Compendium Vol. 2
ARRL Antenna Compend ium Vol. 3
ARR L Antenna Compendium Vol. 4
ARRL Weather Satellite Handbook
ARRL FCC Rule Book (new)
ARRL World Map
ON4UN Antennas and Techniqu es
for Low Band DXing
1996 NA Callbook
1996 Int'l Callbook
1996 Callbook Pair
1996 Callbook on CD-ROM (New)
Gordon West No-Code Techn ician
Plus License Manual

W6SAI HF Antenna Handbook
by Bill Orr, W6SAI ,--7'"'--==-­
Nearly 200 pages
filled with dozens of
inexpensive, practi­
cal antenna projects
that work ! This
invaluable resource
will guide you
through the con­
struction of wire,
loop, yagi and vertical antennas.

Order No. HFANT.. ..$19.95

The Vertical Antenna
Handbook
by Paul Lee
Learn basic theory
and practice of the
vertical antenna.
Discover easy- to­
build construction
projects for anyone!

Order No.

VAH.....$9.95

1997 A~ateur Radio Almanac .:JIJ*2a
4th Edition ~.;
by Doug Grant, K1DG ' __

This volume is filled with over 500 pages of ham radio
facts, figur es and info rmation. CO's almanac is a
resource YOU'll refer to over and over again. If tt's ham
radio , it's in The s ourceS
Order No. BALM97..... 19.95

r------------------------------------------------------------------------------------------,YES! I wa nt to learn from the experts. Rush me my book(s) right away!
Qty Ilem # Description Price Tolal Price

Please ad d $4 shipping & handling. FREEshipping & handling for orders $50 and ove r. ShipplnglHandling

NY State Residents add applicable sales tax. Total

Name _ Ca llsign _

Ad dress _

City State Zip _
Form of payment: 0 MC 0 VISA 0 AMEX 0 Discover 0 Check 0 Mon ey Ord e r
Credit Card # Exp lres _

I Please mai l you r orders to: CQ Communications, Inc ., 76 North Broadway, Hicksville , New York 11801-9962 • Phone: 516-681-2922 • Fax: 516-681-2926

~------------------------------------------------------------------------------------------~



The Nature of Video­
Part 2

All About Ham TV

In Part 1 of our introduction to television transmitting, we learned
about the voltages and circuit components needed to generate
quality video and audio signals. This month, we'll look at getting
those signals on the air.

Generating a picture with a video
camera or computer is only the
first link in a chai n of eve nts

required to put a video signal on the air.
In Part 1 (February, 1997), we covered

the process of generating video and audio
signals within a transmitter, including
proper termin ation impedance at the
transmitter input, maintaining a constant
sync amplitude, controlling video gain ,
-maintaining proper AC and DC voltages,
and keeping the audio under control. Thi s
month, we'll look at the process of get­
ting the television signal out of the trans­
mitter cleanly and up to the antenna.
We' ll focus on the following areas :

• Subcarrier frequencies
• Interm odulation
• Subcarrier injection leve ls
• Sync buzz, video frequency response
• Harmonic and spurious signal

generation
• Power bandwidth, and
· SWR

Subcarrier Frequencies
When we transmit video, we also send

along a couple of other signals: color and
sound. The frequencies of these addition­
al signals were carefully chosen to pro­
duce the least amount of interference to
the video. In the equipment we generally
use today, we don't need to worry about
the color frequency being correct becau se
one oscillator is used to generate both the
color and sync frequencies . We do need to
pay attention, however, to maintaining the
proper audio (sound) carrier frequency.

First, because the receive r compares
the audio carrier with the video carrier to

demodulate the FM sound, and it' s tuned
for 4.5 MHz, we want our transmitter
always to be sending a 4.5-MHz sound
carrier. Second, because we use 25-kHz
audio deviation in TV transmissions, we
don' t want to be far off frequency or the
sound will be distorted. Finally, most re­
ceivers have circuits which notch the
video at 4.5 MHz, and , if we ' re off fre­
quency, the sound trap won 't remove the
audio from the video and it will be seen
as an audio disturbance (squiggles) in the
video signal!

For all of these reasons, it' s important
that the transmitter have a stable osci lla­
tor circuit. While a pha se-locked loop
(PLL) or crystal control isn 't required, it' s
generally better than a simple LlC (induc­
tance/capacitance) tuned circuit.

Intermodulation
Intermodulation , also known as inter­

mod or 1M,occurs whenever there's a non
linear amplification of the signal. Thi s
can be from a filter response or from mix
products genera ted in an amplifie r de­
vice . The most common cause of 1M on
a television signal is trip le beat. This is a
928-kHz signal which occurs when the
color and sound carriers mix in bad pro­
portion to the video carrier, causing the
928-kHz signal to appear in the video as
a series of diagonal lines (herringbone).

While there ' s little you can change in
the basic design to make this better, the
transmitter design should present few
places where intermodulation can occur.
Because the three signa ls (video, sound,
and color) are usually modul ated and
amplified by the same final RF device(s),
care ful attention must be paid to the lev-

els ofthese signals, and a mean s ofadjus t­
ing the injection levels in order to mini­
mize the 1M produ cts must be provided.

Subcarrier Injection Levels
Because we use common ampli fication

(see above) , it' s easy to generate not only
undesired 1M products but also buzz or
noise in the audio and video. Ifyou recall ,
in Part 1, I stated that we never want zero
carrier, and for that reason, we hold the
white level to a minimum of 10% carrier
level. When the audio subcarrier is added
to the video carrier, the amplitude of the
FM carrier is ridin g on top of the video
waveform. Therefore, we need some
amount of power for the audio. The typ­
icallevel ofham audio is 15 dB below the
video carrier, written as -15 dBc. If sep­
arate audio and video RF amplifiers are
used, a full -10 dBc (100 watt s video, 10
watts audio for exa mple) can be used .
(Broadcasters may use audio carrier lev­
els up to -7 dBc. )

By holding the peak white level to 10%
power and the sync to 90% power, we
have 10% at each extreme for the FM
sound carrier. The sound can now be
rece ived and demodul ated without noise
from the video . If the sound carrier is
compressed (reduced) during either the
sync or whi te periods, we have amplitude
modulated the FM carrier, whi ch will
appear as "incidental AM modulation

"When we transmit video, we
also send along a couple of
other signals: color and
sound."
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Television signals actually have three components that are transmitted together: video, color,
and audio. Proper filtration is needed to keep them from interfering with each other.

"A properly designed TV transmitter has a video low pass filter
built in. If it doesn't, don 't buy it or use it."

Harmonics and Spurs
Modern transmitter design minimizes

the generation and radiation of spurs
(spurious signals) and harmonics (sig­
nals on frequencies harmonically related
to the desired frequency). There is nei­
ther the need nor any desire to transmit
more than the information we want to
transmit, and it should be contained with­
in the bandwidth of the mode, regardless
ofwhetherit'sFM, packet,SSB,or video.

less and less, then not at all, then more
and more until it's seen by the adjacent
pixel. At the high scanning rate of a TV,
this appears as a diagonal line.

The electronic generation of a signal,
such as in a character generator (title
making device) is limited only to the elec­
tronic rise time (volts per second) of the
components . It's, therefore, quite possi­
ble to generate a signal which has a rise
time equal to a sine wave of 10, 15, or
more MHz. Some cheap units have ener­
gy to over 100 MHz! Since these fre­
quencies are outside the bandwidth of the
receiver, they represent segments in time
when the signal cannot be fully demodu­
lated . Because of this, the audio demod­
ulator has nothing to work with, and it
generates a buzz from the "holes." (This
is a simple way to explain the problem
without getting into Nyquist filter re­
sponse for the math-minded.)

The problem is easily solved by using
a video low pass filter, which limits the
video to signals of 4.5 MHz or less. Since
your receiver cannot discern a higher
value than its IF bandwidth can pass,
there's no loss, in picture quality. Most
home TV sets cannot demodulate video
signals with a bandwidth of more than 2.5
MHz because of the methods used to sep­
arate the color from the luminance infor­
mation. This is also why a computer
screen in a high resolution mode always
looks sharper than a TV screen. The com­
puter image is not being transmitted and
does not have a bandwidth limitation
from RF channel width. But it's also why
your computer can generate interference
from its higher scan and video and data
signals! A properly designed TV trans­
mitter has a video low pass filter built in.
If it doesn't, don't buy it or use it.

The video filter also helps protect other
spectrum users from unnecessary side­
band splatter caused by computer graph­
ics or title generators, since anything out­
side of the receiver bandpass is just
wasted energy and has the potential to
create QRM for others.

SYNC

Blanking

A TV line is considered the black line,
or the white space between lines, so a sys­
tem with 800 lines could actually capture
and display 400 black and 400 white
alternating "lines." The number of lines
of resolution converts to frequency at the
rate of 801MHz. So a 5-MHz video band­
width equates to 400 lines of resolution.
The topic of resolution could be a book
in itself, covering the actual frequency
response, aspect ratio, depth of modula­
tion, and aperture effects.

Electronic generation of a video signal
is different from optical generation, since
any optical system must divide the image
into pixels, or picture elements, the size
of which is determined by the number of
CCD (charge-coupled device) sensors in
the lens or the size of the electron beam
spot on a vidicon tube. Because of the
finite size of the physical device pixel,
certain effects occur.

For example, as the image detail
increases , the ability to generate a com­
plete transition from black to white
decreases. Eventually the detail is too
small to be discernible and the picture
becomes a flat gray field. The detail can
no longer be represented by black/white
transitions. This is the cut offfrequency
or limit of resolution of the pick-up
device . Long before this happens , the
image will generate an alias. An alias is
afalse edge, or edges. If the edge of the
object is not in perfect alignment with the
scanning direction, a diagonal line is cre­
ated at the edge of the image. This occurs
because, on successive scans of adjacent
lines, the image will first be in a position
where it is seen by a whole pixel, then
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noise," a fancy way of saying buzz. The
subcarrier level may be set by the manu­
facturer or may be adjustable to com­
pensate for the use of external amplifiers.

Carrier
power %

Sync Buzz and Video
Frequency Response

Although I have already covered the
primary source of buzz in the audio
caused by the video modulation, there's
another source of this annoying prob­
lem-the so-called aliases, or false
image edges caused by insufficient video
frequency response.

The NTSC television system (the stan­
dard in North America and much of South
America) specifies an RF bandwidth of 6
MHz. Within this, we can safely modu­
late up to 4 MHz with video information.
The amount of video information we
have depends on the resolution of the
camera or other video source.

The resolution of a picture is deter­
mined by the number of TV lines the
image can display. For example, a cam­
era can be said to have 250, 400, or more
lines of resolution. This refers to the hor­
izontal resolution, as the number of scan
lines (vertical resolution) is fixed by the
scanning system at 525 per frame, or
262.5 per field, since the picture is made
from the interlace of two fields per full
frame, at the rate of 60 fields , or 30
frames, per second. (29.94, to be precise).
With a camera, the higher the resolution,
the better the picture, since it means a
sharper image and more detail. Many
professional cameras today have 850 or
more lines of resolution.

-,',
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Handl-Harne Seeking Volunteer Readers

If you'd like to help hams and potential hams with disabilities who cannot use
regular printed books, the Courage Handi-Ham System may be looking for you.

The Minnesota-based organization for hams with disabilities is seeking volun­
teer readers to record ham radio books and instruction manuals on audio tape.
According to Handi-Hams, volunteers should hold an amateur radio license and be
familiar with the terms and express ions common to ham radio. In addition, you' ll
need to have a clear speaking voice and the abili ty to read the text of radio books
and describe the diagrams and pictures. You ' ll need your own good-quality cas­
sette tape recorder and a quiet place to record.

Handi-Hams will provide new volunteers with a tech sheet and sample tape, as
well as a copy of the publication to be read and master tapes. The work may be
done in any quiet place you 'd like, at your own pace.

To volunteer, or for additional information, contact the Courage Handi-Ham
System by mail at Courage Center , Handi-Ham System, 3915 Golden Valley Rd.,
Golden Valley, MN 55422; Phone: (612) 520-0515; Fax: (612) 520-0577; e-mail:
<handiham@mtn.org>; World Wide Web: <http://www.mtn.org/han diham >.
(From the ARRL Letter)

Modern transmitters can eliminate
these problems by design. Two common
methods are heterodyn e process (starting
at a low frequency and then converting to
the operating frequency) and direct fre ­
quency synthesis (with the master RF os­
cillator operating directly at the operat­
ing frequency). Using multiple frequency
multiplier stages is no longer necessary
nor desired as an improperly designed
circuit can be the source of spurs, har­
monics, and other interference.

There 's a large number of IC oscilla­
tors which will operate directly in the fre­
quency range desired, even for UHF and
SHF operation to 2.5 GHz and beyond.
This also reduces the parts count/cost of
a project since the frequency multiplier
stages and thei r multitude of parts are
replaced by a single IC chip, a handful of
frequency-determining components, and
a master oscillator. The PLL is the most
common method of generating direct on
frequency RF signals. The device allows
both easy selection of operating frequen­
cy and ease of modulation for FM-mode
video as well. With proper selection of
loop time constants and output passband
filters, the chip can produce a very clean
carrier, and the problem of harmonics or
spurs from multiplier stages is eliminat­
ed. Oscillator noise is a consideration for
critical designs, but, for our purposes, it
can be ignored. By adding a passband fil­
ter and a MMIC (brick amplifier ), the out­
put of the PLL can be increased to the
operating power desired.

The older method (still in wide use)
generates the TV signal at a low fre­
quency, typically 45 to 70 MHz, and then

heterodynes (up-converts) it to the de­
sired operating frequency. By tuning the
local oscillator of the converter, you can
select the desired frequency on your band
of choice. This also enables a multiband
transmitter to have just a single common
modulated exciter, with operation on 70,
33,23, 13centimeters, or higher achieved
by using different converters and power
amplifiers.This method has long been the
choice of SSB and CW VHF/UHF/SHF
DXers, since it offers a clean signal with
no harmonics or "birdies" to cause con­
fusion in reception or QRM to other users
of these frequencies.

AEA used this technique in its ATV
transmitter and also incorporated an addi­
tional filter to provide vestigial sideband
filtering inside the unit. Reduction of the
lower sideband can also be achieved by
phase cancellation , modulating both the
driver and final stages so that the lower
sidebands are attenuated, as is done in the
PC Electronics designs.

In any case, it's good practice to have
a VSB filter in the output of your system
or otherwise limit the bandwidth of your
signal to prevent unnecessary QRM. For
a repea ter, having a VSB conforming
output should be considered mandatory.

Power Bandwidth
This applies more to tube amplifiers

than to solid state. It refers to the ability
not only to generate the carrier power
desired, but also to generate it across the
entire bandwidth of the signal. Generat­
ing a signal with a few-kHz-wide side­
band for voice is no trick. ETOlErhom

"A high SWR in either the
antenna or the video input
cables will result in a loss of
picture fidelity. "

makes very nice amplifiers and has writ­
ten about the necessity for peak power in
excess of 1500 watts to prevent distortion
of the SSB signal because of instanta­
neous peak power requirements. The
same is true for television signals, except
that our modulation can have sidebands
across 4 or 5 MHz, requiring the genera­
tion of power across the entire bandwidth
without loss of main carrier or low fre­
quency sideband power (sag).

Remember, there ' s a DC component to
the video signal. If the DC component is
altered by the power amplifier, the pic­
ture brightness and contrast will vary
accordingly. In commercial TV, it' s not
unusual to use a 5-kW amplifier circuit
to generate a l-kW video signal so that
there's adequate reserve for peak power/
bandwidth'demands.

Lack of bandwidth in a modulated
amplifier stage will also affect the video
response (resolution) and the ratio of
color and sound subcarriers. In extreme
cases, usually in old tube RF power amp
designs, you cannot obtain sufficient
bandwidth to transmit color or sound!

SWR Considerations
Standing Wave Ratio is a concern not

only for RF and coax, but also for video.
A high SWR in either the antenna or the
video input cables will result in a loss of
picture fidelity. Typically, you'll see
ringing (or ghosts) or smearing (loss of
"focus") in the picture. While inexpen­
sive cable can be used, 75-ohm video
cable is preferable for video connections.
Likewise, check the SWR of your anten­
na across all of your operating frequen­
cies to make sure you don' t have a severe
gain loss or SWR problem which would
reduce your video frequency response.

In Closing
That about covers the basics of gen­

erating and transmitting television sig­
nals. This should be most everything
you' ll need to know to decide whether a
TV transmitter has the correct technical
characteristics for good results and good
engineering practice.

73, Henry KB9FO
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Book Review: "Radio Monitoring:
The How-To Guide"

A broad-brush guide to the radio hobby, this book by IJ. "Skip" Arey,
WB2GHA, will be equally at home on the shelf of a ham, SWL, or
scanner enthusiast.

By Rich Moseson, NW2L

In my experience, it 's the rare ham
who's intere sted in only one aspect of
the radio hobb y. Most hams got their

start in some other area of radio commu­
nications, such as CB, scanning, short­
wave listening, or , the easies t starting
point of all, medium wave broadcast band
DXing. And I know very few hams who,
once they receive their amateur licenses,
completely lose their earlier interests.

So, when a copy of Skip Arey 's new
book, Radio Monito ring: The How-To
Guide appeared on my desk, I thought it
might be of interest to more than a few
CQ VHF readers - even though it's not
strictly about either ham radio or VHF
(both are included, of course) . In fact, the
book contains qui te a bit of valuable
information for any VHF operator.

"I know very few hams who,
once they receive their amateur
licenses, completely lose their
earlier interests."

First Impressions
The first thing that caught my eye about

Radio Monitoring was the extensive cov­
erage given to medium wave (AM broad-

. cast band ) listenin g, a topic usually given
short shr ift by other listenin g publica­
tions (I' m glad to see a regular "Broadcast
DXing" column in our sister magazine,
Popular Communications, and hop e it
will soon include material on equipment,
tips, and techniques, along with its cur­
rent content). Close to one third of Skip
Arey's book is devoted to broadcast band
DXing, and it includ es a great deal of
information to get the beginner off to a
good start. In my view, the weig ht given

Ham Radio Above 50 MHz

to medium-wave DXing , which is equal
to that given to SW Ling and scanning, is
a big plus.

A Full-Spectrum
Guidebook

After an introduction that includes a
brief history of radio and an ove rview of
the listening hobby, the author begins the
"meat" of the book with "A DC to Day ­
light Freq uency Guide." Starti ng down at
10kHz in the VLF range, and climbing
throu gh the hertz to the top of the EHF
range at 300 GHz, this includes a brief
description of each segment of the radio
spectrum, including the distances nor­
mally covered and the types of commu­
nication you can expect to hear in each
segment. Where warranted, band-by­
band breakdo wns within each segment
are included. You' ll find the explanations
to be clear, concise, and accurate.

The main body of the book is split into
three segments , one each for medium­
wave, shortwave, and VHF/UHF moni­
toring. Within each segment are chapters
devoted to what you can hear, cos t issues,
receivers, antennas, accessories, propa­
gation , and monitoring techniques . Plus,
there are "off-the-a ir" chapters in each
segment about monitoring organizations ,
publi cations, and other reso urces,

Fina lly, there's a potpourri segment at
the end of the book with chap ters on ama­
teur radio, stat ion setup, safety, legal
issues, and other topics . .

What's in It for Hams?
Information abou t pro pagation and

operating techniques applies to people
who transmit as well as those who only

listen. This is an excellent introd uctory
handbook on these topics for hams and
potential hams, as well as those hobby­
ists who are happy just to listen . Ove rall,
Radio Monitoring: The How -To Guide is
an exce llent guidebook for all radio hob­
byists. It' s found a permanent home on
my refere nce shelf. •

Radio Monitoring: The How-To
Guide, byTJ. "Skip" Arey, WB2GHA,
is $19 .95from Index Publishing Group,
Inc., 3368 Govern6rDrive, Suite 273,
San Diego, CA 92 122; Phone: (6 19)
455 -6100; Fax : (619) 552-9000; Inter­
net :<http://www.electriciti .com//­
ipgbooks>; 337 pages © 1997.
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n the Public Interest Public Service and Emergency

Driving the Public Service Highway
Hams can be a great source of traffic info...but only if we let others in
on our secrets. This month, guest columnist K06UX tell s us how
some hams are doing it right, and how you can do it, too.

The radio desk at Air Traffi c in Santa Ana, California. The desk mic is hooked to a GMRS
radio over which callsfrom hams, CBers, and others are relayed. (See textfor details.) (Photos

courtesy Bob Leej, KB6DON)

On his way to work, an amate ur
radio operator discovers that his
usual freeway route is gridlocked.

Even though he' s already stuck in the traf­
fic jam, he realizes he might be able to
advise others to avoid the problem area.
He turn s on one of the local 2-meter
repeaters and broadcasts the traffic tie-up
as a QST (general announcement). Ten
minutes later , another ham, who was lis­
tening to a different repeater, begins his
commute on the same freeway, unaware
of the problem until he sees the brake
lights in front of him....

On a different day, another amateur is
traveling home from work. He, too, gets
stuck in a traffic jam and he, too, decides
to give the report as a QST.He determines
the cause of the problem (a stall in the fast
lane), the length of the back up (about a
mile and a half), and reports the tie up on
the air. A half hour later, a woman (who
is not a ham) traveling on the same free­
way is unaware of the delay and fails to
brake in time. Her car rear-ends another ,
nearly-stopp ed car, creating a six-car
chai n-reaction accident. The woman is
killed and severa l other people are severe­
ly injured....

Could the unsuspecting amateur in the
first example have avoided the traffic
jam? Could the acciden t in the second
example have been prevented? Of
course-if the information collected had
been given better exposure than it
received on the local repeater. One solu­
tion to both of these problems is some­
thing called a highway net.

*Ken Collier, K06UX, is a college stu­
dent and aspiring journalist in Californ­
ia. A ham since 1994, he says radio has
been pa rt of his life since he was old
enough to talk. Ken has also written fo r
QST and other radio publications.

Such nets are usually conducted on
repeaters during drive times (typically
between 6:00 and 9:00 a.m. and 4:00 to
6:00 p.m .), and they prov ide a central
place for amateurs to pass traffic infor­
mation to other hams, helping their re­
ports reach more people who can use the
information to avoid highway hot spots.
But the value of these nets can-and
should-go beyond ham radio. Highway
nets can also be a great example of how
amateurs can provide direct publ ic ser­
vice communications on a daily basis.

Broadcast Traffic
Reporting

Think about it. If the traffic QSTs trans­
mitted by the amateurs in the examples
above had been relayed to or overheard

by a broadcast traffic reporter, the infor­
mation could have been used on the air,
giving non-ham commuters warning as
well. Much inconvenience, even loss of
life and property, can be avoided by pass­
ing this information on to the public.

While many think of broadcast radio
and TV traffic reports as just a tool to get
to work and home faster, they do save
lives. If more people know about a nasty
freeway problem, more people can avoid
it, or be better-prepared to stop or slow
down as they approach it. This means that
fewer people will reach a tie-up at free­
way speeds and be forced to jam on their
brakes. Thus, fewer accidents will hap­
pen as a result of traffic problems , and
fewer lives will be lost.

Traffic reporters genera lly prepare
their reports from three sources . Many
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"Could the unsuspecting amateur in the first example have
avoided the traffic jam? Could the accident in the second example
have been prevented? Ofcourse-ifthe information collected had
been given better exposure than it received on the local repeater."

reports that reach the air are the result of
intercepted communications, either po­
lice or highway patrol communications,
or traffic reports from other stations.
Information might also come from the
local Department of Transportation .
(Here in California, for instance , Cal­
Trans maintains an extensive camera sys­
tem on the freeways, which it uses to
monitor traffic flow. This information is
also made available to traffic reporters.)

But by far the best source of traffic
information is "tipsters" -commuters on
the freeway who use their cellular phones
to call in reports about traffic conditions.
This is where ham radio operators with
mobile equipment represent a great re­
source. Our mobile stations can be just as
valuable an aid as cellular phones in help­
ing the media gather reports of traffic
incidents and disseminatin g them to the
general public!

In fact, some groups are already work­
ing with traffic reporters in their area.
Here are a few examples of how hams
around the U.S. have incorporated traffic
reporting into their daily activities.

Traffic Reporting,
NJ-Style

Ham s in northern New Jersey have
developed an interesting approach to traf­
fic reporting. The New Jersey Traffic Net
meets each weekday on the Mount Free­
dom (K2BF) repeater (146.895-) from 7
to 9 a.m. and 4 to 6 p.m.

'The net is very informal," according
to Dave Struebel, WB2FTX, who is one
of the machin e ' s contr ol operators.
"There's no net control, and anyone can
start the net."

Reports of traffic tie-ups are collected
on the hour and at 20 and 40 minutes past

the hour. According to Struebel, each net
session usually lastsjust two to three min­
utes as stations list reports ofthe incidents
they ' ve encountered. During inclement
weather, however, one session of the net
can sometimes run into the next.

Having such a net serves several pur­
poses. Itgives hams a central place to both
list and listen for reports of traffic jams.
This is an improvement over most areas,
where traffic reports are given haphaz­
ardly on many repeaters , and it improves
the chances that a given report will reach
the ears of someone who can use it to
avoid trouble spots.

The net also gives the local broadcast­
ers a place to listen for reports. In addi­
tion to monitoring the local and state
police frequencies, Shadow Traffic (see
"Tra ffic Brokers" below) also monitors
the net frequenc y and uses the hams '
information in its on-the-air reports in the
New York metro area.

The New Jersey Traffic Net is just one
way this group of amateur s is serving the
public . The Morris County Office of
Emergency Management (which oper­
ates the repeater) has dedicated the sys­
tem to highway and other types of emer­
gencies, 24 hours a day. Personal users
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Information is typed into a computer as it 's received at Air Traffi c, making it instantly
available to the organization 's on-air reporters.

In some areas, hams collect traffi c reports on 2-meter nets and phone them in to broadcast
stations ' traffic departments or to "traffic brokers," such as Air Traffic (pictured here).

group's GMRS repeaters. The reporters
then tune in and copy the information.

Similar systems are in use in numerous
other parts of the nation, using a variety
of methods to contact the media.

You Can Do It, Too
A traffic reporting net can be easily

worked into any repeater system, and it's
especially useful on those repeaters that
already provide direct Highway Patrol
access. All you need is a report of an inci­
dent from'a mobile station and an orga­
nization to which you can pass it on.

A few days oflistening to the local sta­
tions should provide you with a list of
useful phone numbers. Some broadcast
stations have toll free phone numbers that
can be used to relay incidents to them. If
not, call the radio station' s switchboard.
The operator there should be able to con­
nect you to the traffic department, or give
you the department' s number.

When calling in a report of a traffic
incident, always include the following
information: the location (which free­
way, which direction, and near what onl
off ramp), type of incident (accident,
stall, etc.), what lanes are affected (count
from left to right), the length of the back­
up, and the approximate average speed
through the area.

It's also a good idea to listen to the traf­
fic broadcasts during the net. That way,
you avoid calling in repor ts that have
already reached the reporters' desks. Call
in only new reports, or to amend reports
that they are giving incorrectly.

If you start providing a high volume of
consistently good reports, the station will
almost certainly take note of your service.

fie reports and pass them along to the
local broadc asters. This approach is
quick and easy, especially if the traffic
reporters have toll-free phone numbers
that tipsters can use, and it makes for
timely, helpful traffic reports.

From East to West
A group in Southern California, called

RUG (the Repeater Users' Group), has a
similar system. But, instead of phones , its
members use the General Mobile Radio
Service,orGMRS (a UHF service that op­
erates more or less as a licensed Citizens
Band). GMRS radios in the newsrooms
of traffic organizations provide a direct
link for reports gathered via amateur
radio and other services. When a "hot"
report is received, one of the group ' s
members alerts traffic reporters by using
DTMF (Touch Tone®) paging on the

Direct Media Links

are asked to keep their QSOs brief in
order to leave space for stations with
emergency traffic.

Industrious amateurs in some areas
have also begun passing traffic reports to
the news media directly. Rather than just
allowing the media to eavesdrop on their
reports, some groups actively collect re­
ports and pass them on, either by phone
or by radio.

One exampl e is a group of hams in
upstate New York ' s Capital Dist rict
(Albany, Schenectady, Troy, and their
suburbs) who maintain a motorist assis­
tance network that uses both 2 meters and
CB. These hams use the Niagara Mo­
hawk ARC' s repeater on 145.330 MHz
and CB Channel 9 to provide motor ist
assistance and to contact emergency ser­
vices. They also help stranded motorists
get road side assistance from the CVS
"Samaritan" vans that patrol the area as
a public service (eVS is a chain of phar­
macy/con venience stores with locations
through out the eastern U.S.-ed.) .

During drive times on the repeater,
base stations with telephone s collect traf-

"Hams in northern New Jersey
have developed an interesting
approach to traffic reporting.
The New Jersey Traffic Net
meets each weekday on the
Mount Freedom (K2BF)
repeater (146.895-)from 7 to
9 a.m. and 4 to 6 p.m."
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It may even give your group a number
where you can reach one of the area' s
local traffi c brokers.

Traffic Brokere:
A Shared Resource

What are traffic brokers? While many
TV and radio stations have their own traf­
fic departments that compile information
for on-the-air reports, not every station
can afford one, and competin g stations
generall y don't share their information
with each other. That' s where traffic bro­
kers come in.

The se organizations, such as Metro
Traffic, Air Traffic, and Shadow Traffic,
generally have no broadcasts of their
own and no direc t line to the public.
Instead, they collect information from a
variety of sources and pass it on the indi­
vidual news outlets, which in tum pass it
to the public.

Because it' s possible to reach so many
groups with just one phone call, these
brokers are by far the most effective
means of reaching the public with traffic
information collected via amateur radio.

In some cases, all of the traffic report­
ing groups in an area have one central-

ized organization to pool their informa­
tion. This is the case in Southern Cali­
fornia, which is home to a group called
the "Traffic Information People," or TIP.
This group includes members from the
area traffic broke rs, broadcast station s
(KFI, KNX, etc.), the Highway Patrol,
and several other interested parties. Sim­
ilar groups exist in many other areas, and
if your organization continue s to provide
excellent service through its traffic re­
porting, you may even be invited to
join- an extremely prestigious honor for
an amateur group.

Reaping the Rewarde
In addition to providing a worthwhile

service to the public , traffic reporting can
also generate a lot of positive publicity
for amateur radio. For instance , many
broadcast stations are quite gracious
about crediting the sources of the reports
they receive, and a few well-placed plugs
about amateur radio could reap untold
benefit s. ("Turning to the traffic, we have
a report via amateur radio that [insert inci­
dent here]....") Such publicity will help
inform non-hams about ju st what it is our
service does. (Yes, folks, there' s a reason

why we have those "eyesore" antennas
on our houses.) All of this can go a long
way toward increasing public awareness
of, and positive feelings toward, amateur
radio-and that' s going to become essen­
tial as commercial interests continue to
covet our frequencies.

In addition, reporting traffic incidents
to broadcasters and the Highway Patrol
is excellent practice for disaster comrnu­
nications. Since these events are live,
they give both the mobiles calling them
in and the base stations passing them on
a good idea of what it ' s like to commu­
nicate in a real emergency.

Get Your Traffic Net
in Gear

Any repeater can establish a traffic net
to give hams a known place to listen for
and list reports of incidents and to make
it more likely that "traffic QSTs" will
actually be put to use. Better yet, such a
net can easily be worked into one of the
many repeater systems that already pro­
vide travelers' and emergency assistance,
making it a doubly-effective public ser­
vice. It's time we 'shifted amateur radio
traffic reporting into high gear. •
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One Reader's Opinion

Ham Radio and Women­
Part 2

We figured VE3SRE's February "Op-Ed" would generate response from
female hams. And we were right.

Ihave been a subscriber and an avid
reader of CQ VHF since your first is­
sue. The February 1997 "Op-Ed" arti­

cle, entitled "Marketing Ham Radio to
Women," by Robert Chandler, VE3SRE,
caught my eye.

I am part of the 10 percent group Mr.
Chandler wrote about in his article . I am
a second generation ham. I grew up with
fond memories of amateur radio. I re­
member many a winter' s night watching
my dad, Charlie Brown, WB8FAI , oper­
ate "Mid Cars" or the Ohio SSB Net on
the old tube radios that would warm the
whole room and send off a mysterious
glow. Mysterious to a five-year-old, any­
way. My favorite childhood memory of
amateur radio is sitting on my dad' s knee
talking to Santa Claus and Mrs. Claus.
(Everyone knows they are both avid ama­
teur radio operators, as are several of
Santa 's elves!)

A Natural Progression
It was only natural for me to follow my

parents into the hobby. (My mom is Ann
Brown, WB8RYH). I got my license in
1977 when I was 12 years old. I had a lot
of help from my parents , an old family
friend, Dallas Mansell, K8RLT (who is
now a silent key), and several members
of the East Palestine Amateur Radio Club
in northeastern Ohio. I had positive en­
couragement from everyone who helped
me in those early days.

Shortly after I received mylicense, my
family moved to Columbus, Ohio, and I

*Terri Berchak, WD8LQH, is President
ofthe Buckeye Belles, an organization of
female hams in Ohio.

"I wanted to use 2 meters
mainly for the reasons
Mr. Chandler mentioned in
his article, safety and someone
to talk to during the 45-minute
drive between home and work.
That is how it started out,
anyway."

became inactive. Thanks to my mother, I
kept renewing my license when it ex­
pired ...for whenever I might want to get
involved in the hobby again. That time
came after I got married and got the bug
to upgrade so I could use 2 meters.

I wanted to use 2 meters mainly for the
reasons Mr. Chandler mentioned in his
article , safety and someone to talk to dur­
ing the 45-minute drive between home
and work. That is how it started out, any­
way. Thanks to William "Trigg" Tabor,
K8NIO, I got involved in a few of the
local amateur radio clubs. This pro­
gressed into attending the monthly pizza
parties for one of the groups and then
becoming social chairperson for the
Capital City Repeater Association. That
"little" involvement mushroomed into
becoming the first female net control op­
erator ofthe Central Ohio Severe Weath­
er Net; Vice President and then President
of the Buckeye Belles, the Ohio women's
amateur radio organization; and a mem­
ber of the Young Ladies Radio League,
the national group of female amateur ra­
dio operators. (Canada also has a nation­
al group called CLARA, for Canadian
Ladies Amateur Radio Association.) All

of this happened because of the positive
influences I continued to have from other
amateur radio operators.

Reach Out to New Hams
I believe that if we nurture new hams

and extend a welcoming hand in getting
them involved with the hobby , they will
stay involved. Look at me. We need to
remember that some amateurs, both men
and women, are happy with the No-Code
Tech license and have no desire to up­
grade. That is their choice, as it should
be! However, if we expose them to dif­
ferent aspects of the hobby, maybe the
bug to upgrade will catch on. If not now,
maybe in the future . But, it needs to be
their choice !After all, we don't like other
people living our lives for us. We need to
give others the same respect.

In my view, if we encourage people in
a positive way, and don't push or criti­
cize, they will upgrade if they have the
desire to. The bug finally bit me and I am
working on my upgrade now. I also know
of several other ladies who are actively
pursuing their upgrade since the Buckeye
Belles worked the Islands On The Air
(IOTA) contest last September on Kelly's
Island, Ohio.

Don't Aeeu me
Another little side note: Most amateurs

assume that my husband was licensed be-

"If we nurture new hams and
extend a welcoming hand in
getting them involved with the
hobby, they will stay involved."
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ful of people on the repeater and that is
all he wants to do. At amateur radio gath­
erings, when other hams start to talk to
him about contesting, Field Day, rare
DX, and all that other "amateur radio
stuff," as he calls it, he tells them to go
talk to his wife! So don 't assume some­
one will or will not be interested ju st
becau se of gender. Take the time to ask
someone to become involved. Who
knows, that person may one day be the
editor of this magazine or the president
of the ARRL. All because you took the
time to positively encourage him or her
in the hobby! •

e opinions express in this column a ose oft. author and do norneces-
sarily reflect the views ofCQ VHF or its publisher, CQ Communications, Inc.

Ifyou have an opinion on this issue or another matter of importance to the VHF
ham community, we 'd like to hear from you. Well-reason ed, well-written com­
mentaries wil be considered for our "Op-Ed" page. Ifwe publish your "Op-Ed "

e you acomplime ry one-y¢ar subs .. tion ( tension Qfyour
SL tion) t V missi6ttsnotac edfo "Op-Ed"page

ma also be considere or our "Betters" department. CQ VHF TesenJes the right
to edit all submissions for length and style.

---- e e e

"Don't assume someone will or
will not be interestedjust
because ofgender. Take the
time to ask someone to become
involved."

fore I was. I have the honor of being part
of the few amateur radio couple s in which
the wife was licensed before her husband.

My husband, Walt Berchak, N8VQO ,
is happy being a No-Code Tech and has
no desire to upgrade. He talks to a hand-
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ARRL VHF/UHF Spring Sprints
Wake up to spring with the Spring Sprints-a contest a week for five
weeks, with a different band active each week.

Following are the complete rules for the 1997 ARRL Spring
Sprint competitions:

1) Object: To work as many amateur stations in as many 2
degrees by 1 degree grid squares as possible, using authori zed
amateur frequen cies on the 50, 144, 222, 432, 902, 1296, and
2304 MHz bands.

2) Contest Period: The 144 MHz Sprint will be from 7 p.m.
until 11 p.m. local time on Monday, April 14, 1997; the 222 MHz
Sprint will be from 7 p.m. until 11 p.m. Tuesday, April 22, 1997;
the 432 MHz Sprint will be from 7 p.m. until 11 p.m. local time
Wednesday, April 30, 1997; the 50 MHz Sprint will be held from
2300 Z Saturday , May 17 until 0300 Z Sunday, May 18, 1997;
the 902 MHz, 1296, and 2304 MHz Sprints will each be held on
Saturday, May 10, 1997. The 902 MHz, 1296 MHz Sprint, and
2304 MHz Sprint will run from 6 a.m. until 1 p.m. local time:
you may operate any five consecutive hours during this time peri-

od. These Sprints are separate, but run concurrently.
3) Exchange: Grid-square locator (see April , 1994 QST, page

86). Example: WI AW in Newington, Connecticut, would send
FN31. Exchange of signal report is optional.

4) Scoring:
(A) QSO Points: Count one point for each complete QSO.
(B) Multiplier: The total number of different grid squares

worked. Each 2 degrees by 1 degree grid square counts as one
multiplier.

(C) Final score: Multipl y QSO points by multipliers. Each
Sprint is scored separately.

5) Reporting: Entries must be postmarked before 30 days after
the contests. No late entries can be accepted. Official entry
form s, available from ARRL HQ in the ARRL Contest
Yearbook, are recommended. The results will be listed in the
National Contest Journal.

(Rules courtesy ARRL)
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GP5 Fun and Games
Did you ever wonder where you were'? Are you sometimes lost, yet not
lost enough to ask directions'? This month, we'll look at one of the
cheapest available ways to find yourself.

The Garmin GPS 20, as received from TAPR. The antenna cable with the MCX connector is
shown. Since the unit is not weatherproofand is static-sensitive, you must mount it inside a case.

Last August, I wrote about APRS for.
Windows. That 's the Automatic Po­
sition Reporting System, a neat

packet application that lets you use your
computer and packet radio to display the
location of objects on a map, and more.
Automatic displays of location data are
made possible by linking your APRS
transmitter to a Global Positioning Sys­
tem (GPS) receiver.

This month, we'll be looking at GPS
receivers and how to put one to work in
your ham station. But first, we' ll intro­
duce GPS itself and show you how hams
can use it to great benefit! (If you're unfa­
miliar with APRS, refer back to the Au­
gust, 1996, issue of CQ VHF.

The Global Positioning
System

Some time ago, the U.S. Government
figured it would be useful to have an auto­
matic system for global navigation and
positioning. It launched a whole bunch of
satellites with really accurate clocks in
them and arranged them in the sky so that
no matter where on Earth you are, there
are always three or four of them in view
overhead (caves don't count !).

GPS receivers listen for signals from
as many of these satellites as possible,
calculate distance based on variations in
time reported from those really accurate
clocks, and tell you-in just a few sec­
onds-exactly where you are in terms of
latitude, longitude , and altitude (some
even report your grid square!-ed.), with
an accuracy of a few dozen yards or bet­
ter. The system is capable of much better
accuracy, but the government deliberate­
ly distorts the data a little for us regular
civilians, for security reasons. And, best

of all, getting a GPS receiver won't cost
you an arm and a leg.

The GPSIAPRS
Connection

How can hams use GPS receivers ?
Well, this is a pretty extreme example,but
it bears repeating. In case you missed our
report on this story in January' s "VHF
News" column, there was a ham in
California who installed his GPS receiv­
er in his car, along with a TNC set up for
APRS, to use with his radio-and acci­
dentally left everything turned on. To his
dismay, the car was stolen. The local
police didn't believe him when he told
them exactly where his car was, instead
sending an officer to take a report. The

officer, after seeing the APRS screen in
the ham' s shack, radioed in the stolen
car' s position. As luck would have it,
another police car was stopped at a traf­
fic light right next to the stolen car! The
thieves took off when they noticed the
officer ' s interest, then abandoned the car
in the middle of the street. They got away,
but our ham got his car back, thanks to
GPS and APRS!

Besides recovering your stolen car,
having a GPS receiver can be a lot of fun.
As long as you have a map, you' ll never
be lost again! Foxhunting (looking for
hidden transmitters) becomes a lot easier
if you know preci sely where you are.
Contest "rovers" use them to know when
they've crossed into a new grid square.
Plus, the receivers' extremely small size
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Figure. Schematic fo r a simple 5-volt power supply, which can be built "dead bug " style (see
photo). All ofthese parts are available at RadioShack. Use electro lytic capacitors with at least

a 20-volt rating, and mount the regulator to a heat sink.

and weight make them ideal for tracking
race runners, animals, and balloons. See
"Resources" at the end of this article for
Web sites where you can get more ideas
about using a GPS receiver.

eats: First, make sure that any unit you
buy has a standard NMEA-0183 output.
Without it, you're lost (no pun intended).
Second, make sure the unit can track at
speeds faster than the fastest object you' ll
ever want to track. Many low-end GPS
rece ivers for the boating industry are lim­
ited to 99 knots, which is really too slow
for some uses, such as hang-gliding or
driving in Montana.

You can buy GPS receivers from -many
amateur radio dealers as well as from
boating and aviation stores. Some elec­
tronics hobby shops may also carry them,
and even RadioS hack can get you one by
special order.

The TAPR Special
One place you can get a good quality

GPS receiver at a good price is from
TAPR- yep, Tucson Amateur Packet
Radio (see "Club Spotlight," February,
1997 CQ VHF-ed.). Some months ago,
TAPR made a deal with Garrnin, a receiv ­
er manufacturer, to buy 100 of its GPS 20
receivers. There 's a hitch, of course-to
quote the toy-ads, "some assembly is re­
quired." These are bare-bones GPS en­
gines, intended for integratio n into some
other product. They don't have a display,

+
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ing speed. The more expensive units have
the all-important NMEA -0183 data out­
put port, which we hams use to generate
data for our TNCs and computers. These
more costly unit s also have better dis­
plays and greater capabilities, such as the
ability to make navigational calculations
like estimated time of arr ival. But the
basic accuracy is the same, no matter
what you pay.

I won't go into the details of which unit
you should buy because there are so many
choices . Plus, Gordon West WB6NOA,
took a look at some GPS receivers last
January. I will, however, offer two cav-
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GPS Receivers
There are literally dozens of GPS re­

ceivers on the market, ranging in price
from about $200 for the very basic mod­
els, to thousands for ones with all the bells
and whistles. The basic units have a sim­
ple coordinate display and are limited in
some ways , such as in maximum track-

N D EQUIPMENT
MODEL 73-007
Mini 70 eM(qqOMHz) UHF Transceiver
Same as the 73-005a but covers 430-450
transmit and 420-470MHz receive.

Covers 144-148 transmit and 130-170MHz receive. Backlighted keyboard. Two watts of power output
expandable to 5 watts. Miniature 9 cubic inch size, 18 function LCD multifunction readout. Three power
levels. Keyboard or rotary frequency entry Multi-function scan. 20 independent memory channels .
Frequency steps of 5-10-12.5-20-25 or 50kHz. Built-in DTMF and paging. Optional tone squelch.
Multifunction dial lamp. Dual watch. Battery save feature. Auto power off. Repeater offset and reverse.
Monitor switch. Frequency/function lockout. Jacks for external antenna, speaker, microphone. Supplied
with 7.2V 700mA rechargeable battery, flexible antenna, wall style battery charger and belt clip.

MODEL 73-00SA
Miniature 2Meter VHF Transceiver

.,.s.~ 0_"
Ho p a 9 _ =

iiVW'tN.elecdisf:.ctOnJ

-C o n t a c t
Your
Favorite
Dealer
Todavl

MODEL 73-030
MicroMiniature 2meter VHF transceiver.
Covers 144- 148 transmit and 138-174MHz receive. Palm size...only 4' 1/2 x 21/4 x 1" with battery, yet
loaded with features. Twowatts output with battery supplied but 5 watts is available with an optional9.6V
battery Features included several battery save modes, 72 user programmable memories, scanning, built
in DTMF with auto dial memories. Full LCD panel with frequencyand.function, channel steps from 5 to

50kHz, keyboa rd
entry, repeater splits,
three power ranges,
priority channel scan
and more.

Electronic Distributors
325 Mill Street.
Vienna. VA. 22180

PHONE: 703 938 8105
FAX: 703 938 4525
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power supply, case, or antenna . But you
can 't beat the price: $179 with shipping.

TAPR sold out the first batch, and two .
more batches since then, and is working
on batch number four as I'm writing this.
Let' s just say the idea was more popular
than they thought it would be. I guess the
low price, combined with the very easy
integration into a working unit , made
sense to a lot of people.

Now let's look at how to interface this
barg ain-basement GPS receiver to the
real world.

Getting One
First, you have to get one. Send a check

to TAPR and, in a few weeks (assuming
they haven't run out again), a small white
box will arrive. Inside is the GPS 20 itself,
an antenna cable, a tiny interface cable,
documentation from Garmin, and some
notes from TAPR. Don 't open the GPS
20 ant i-static envelope yet . Wait until
you' re finished with everything else you
need to do to minimize handling-to find
out what that is, read on.

The Power Supply
The first thing you' ll need is a good,

low-impedance 5-volt power supply cap­
able of delivering 200 rrtA. The Figure
shows the simplest power supply you can
make, using a 7805 regul ator K'. This
power supply will safely power your GPS
20 from any reasonably clean source of
9- to 15-volt De. Be absolutely sure to
check the output voltage before connect­
ing it to your GPS 20...or you might be
out $179 with shipping.

The supply is very easy to put togeth­
er, even if you ' re not an experienced
builder. I built one "dead bug" style (us­
ing the component leads as connection
points-the name comes from the look of
an IC with its "legs" sticking up in the air
like a dead bug) and mounted it onto the
alum inum cover of my proje ct box,
which served as my heat sink. You
absolutely must use a heat sink or the reg­
ulator will fry. Also, to avoid thermal drift
problems, try to keep whatever heat is
generated away from the GPS 20.

In addition to the 7805 regulator IC and
heat sink, all you' ll need are two lO-IlF
electrolytic capacitors with at least a 20­
volt rating. Connect the + lead from your
9- to 15-VDC power source and the + lead
of the first capacitor to pin 1 of the K' .
Your +5-VDC output lead and the + lead
of the second capacitor go to pin 3 of the
7805. Everything else (the leads of the two
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A close -up ofthe assembled power supply. Note \
the small dabs of hot-melt glue, used to stab i­

lize the components to avoid short circuits.

capacitors, a lead from IC pin 2, and the ­
5-VDC output lead) connects to the -lead
from the 9- to 15-VDC power source.
Once all the connections are made and sol­
dered, use a few small dabs of hot glue to
stabilize the components and avoid short
circuits (see photo and Figure). Again, be
sure to check the output voltage before
connecting the GPS 20.

As of this writing, TAPR is consider­
ing offering a,very inexpensive power
supply and RS-232 interface kit for the
GPS 20. Check the TAPR Web page for
the latest information. If it's available by
the time you read this, check into it-it

.could save you some extra work.

The Antenna Cable
Once you have the power supply work­

ing, take a look at the antenna cable.What
you get from TAPR is a piece of RG-174
coax with an MCX connector at one end.
A similar cable is shown in the GPS 20
photo, but the one from TAPR has the 90°
version connector, which makes things
easier. The MCX connector attaches to
the circuit board, and the other end is
bare. At that end, you' ll need to attach a
BNC connector (or whatever.your anten­
na takes) made specifically for RG-174 .

Unless you have the proper crimping
tool (which costs over $ IOO- ouch!), get
the clamp-type BNC plug . You can make
do without the crimping tool , but it takes
much more work and doesn' t come out
as nicely; I know this from personal expe­
rience. Amphenol part number 69475 is
a good choice, which Digi-Key sells for
around $6 as part number ARF l 157-ND.

I don ' t know of any female BNC con­
nectors designed specifically for RG-174
cable, but, if you can find one, that would
be an ideal choice. If you' re using a male
plug, you should also buy a bulkhead­
mount BNC pass-through, assuming the
GPS 20 will be mounted in a case (which
you really need to do, since the unit is sta­
tic-sensitive and is not weather proof) .
Amphenol 31-220H would be a good
choice for the pass-through. It' s available
for $7 from Digi- Key as part number
ARF 1129. You mount the bulkhead con­
nector into your project box (after drilling
a hole of the appropriate size) and secure
the antenna wire inside.By the way, Digi­
Key also sells MCX connectors, but they
aren' t cheap and you really need to use a
crimp tool.

DCE or DTE?
Now you have to decide ju st how

you' re most likely to use the GPS receiv­
er. If you basically want to know where
you are, like I do, then you' ll want to con­
nect to a computer running a terminal pro­
gram. This lets you see your position in­
formation directl y. If that' s the case,
you' ll want to connect the GPS receiver
as a D eE (Data Communications Equip­
ment) device. If, on the other hand, you
want to connect it to a TNC so you can
track some object (or be tracked) using
APRS, then you have to connect it as a
DTE (Data Terminal Equipment) device.
Whatever your choice, if you want to use
it differently, you can always buy a null
modem from RadioShack (or other sup­
pliers) to convert from one type of con­
nection to the other.

I recommend a female DE-9 connec­
tor. Most computers and TNCs use male
connectors, allowing a direct connection.
However, you can use whatever suits
your application best.

That @%*#$! Little Header
Now comes the hardest part: that tiny

little header connector which connects
power and data to the GPS 20. This head­
er, with 1.5-mm spacing, is small, but not
impossible to work with. The little sock­
ets are very tiny, and the solder likes to
wick into them, closing them off. It took
me seven tries to assemble four wires.
Further complicating things is the fact
that all the crimping ears must be crimped
inward, in order for the socket body to fit
inside the plastic connector body. If just
one of those ears is sticking out, the whole
thing won' t go in.
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With that in mind, you now have to
attach the ends to four pieces of wire.
Take your time, or borrow some younger
eyes. TAPR gives you a dozen sockets,
and you really need only four (five if you
want the 1 pulse-per-second output ), so
there' s some room for error.

Once you have your end piece s with
four (or five) wires on them, and not filled
with solder by mistake, you can insert
them into the plug connector body. Study
the connector body and the contact sock­
ets carefully. The sockets have a "tunnel"
through them, which is where the male
pin on the GPS 20 enters and connects.
This tunnel must line up with the hole in
the plastic connector body. If you insert
the sockets the wrong way, the connector
will not mate. Don 't force it!

Connecting Everything
Put the contacts into the plastic con­

nector housing in position s 10, 8, 5, 4,
and, if you have the fifth wire, 3. These
are the connections for +5 volts, ground ,
RXD (receive data),TXD (transmit data),
and IPPS (l pulse per second), respec­
tively. The documentation that TAPR

includes is very clear on which position
is which.

Now, connect the wire from pin 10 (+5
volts) to the output of the power supply.
Connect the wire from pin 8 (ground) to
both the power supply ground and pin 5
of the DE-9 connector. If you decided to
use the IPPS output (from pin 3), connect
that wire to pin 1 of the DE- 9. If you
decided upon a DCE connection, which
goes directly into a computer, connect the
RXD wire from pin 5 on the GPS 20 to
pin 3 of the DE-9, and the TXD wire from
pin4 to pin 2 of the DE-9. For a DTE con­
nection, which goes directly into a TNC,
connect the RXD wire from pin 5 to pin
2 of the DE-9, and the TXD wire from pin
4 to pin 3 of the DE-9 .

The Antenna
Now you have to think about an anten­

na. The patch antenna described by
Harold Ward, W IGE, in the October,
1995 , issue of QST has been found to
work well outdoors and is easy enough to
construc t (see his article for details).
Under most conditions, however, com­
mercial antennas work best, especi ally

amplified versions. Unfortunately, they
are also the most expensive. I paid $130
for the Garmin GA 28, a marine antenna
intended for mounting on a threaded pole.
Their GA 27 is a magnetic-mount style
for car top use, if that' s where you want
to use your GPS system.

I've experimented with a variet y of an­
tennas, including a simple ground plane ,
crossed dipole, quadrifil ar helix, the
W IGE patch, and a Garmin GA 28 (see
photo). I found that the commerc ial an­
tenna did work best, followed closely by
the patch. I recommend avoiding the
helix, as it requires a DC block (the GPS
20 has +5 volts on the center pin of the
antenna connector to power an amplified
antenna ; shorting this out could cau se

'problems or dam age the GPS 20). The
ground plane and crossed dipol es had no
special needs, but were no match for the
others in terms of performance.

A Final Check
Once all the pieces are properly in

place, you can try a smoke test. Again,
before risking your GPS unit , verify 5
volts on pin 10, ground on pin 8. Unpow-

On the Cover
Doug Johnson, KD4SQ, a commer­

cial pilot-turned-attorney from Miami,
Florida, manages to combine both ham
radio and flying with his legal career.
Doug says his work takes him all over
the Southeast, and much of the travel­
ing is done in his 24-year-old Cessna
210 Centurion. His 2-meter handheld
always comes along.

"1do a lot of hamming from the air,"
says Doug, "nearly all simplex. 1 get
about a 100-mile range with the HT
from 5,000 feet." His best DX from that
altitude was about 250 miles. And back
when he was a commercial pilot-and when it was legal for the pilot to do anything other
than flying the plane during a flight-he regularly worked 400 to 600 miles on his HT
from 30,000 feet!

Doug explained that he stopped using repeater frequencies some years ago when he
realized just how far his signals carried. "1was flying over Cleveland, Mississippi, one
night, and 1got on the .82 repeater there and said 'Anyone awake in Cleveland?' Well,
a guy came back to me and said Cleveland' s on a different frequency- and always had
been. Turns out he was in Cincinnati and thought 1 meant Cleveland, Ohio!"

His most interesting contact from the air? "A Navy hydrofoil," remembers Doug. "1
saw an overturned boat in the Florida Straits and couldn' t raise anyone on commercial
frequencies. The Navy hydrofoil answered me on .52!" The boat turned out to have
been abandoned.

Johnson has been a ham since 1970 (although he first became interested in radio in
the 1950s), and currently holds an Advanced class license. His most frequent ham activ­
ity is working public service events on 2 meters, although he also enjoys packet and
likes to look for DX opportunities on the band. "We get some interesting ducts here
across the Gulf [of Mexico]," says Doug. "I've worked back to Miami from New
Orleans, operating mobile on 2 meters." (Cover photo by Larry Mulvehill, WB2ZPl)
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01\-144
20M \-\ O~IZ.ONTf\L OMNI

Although the OA-144
looks unlike traditional omni antennas, it
has one of the best omni patterns
available- within +/- 0.75 dB .
• 175W power rating
• Great for mobile, portable, contesting, net

control, antenna restricted areas
• Low profile 14" X 18"
• No tool tuning
• Stackable for increased gain
• 1.5 MHz between 1.5:1 VSWR points
• Available for 2M, 6M, 70 cM soon
• Stainless hardware
• $64.00 + $4.00 UPS Shipping
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you' re new to this sort of notation ,
<enter> means pressing the enter key,
and -cCtl-J> means hold the Control key
and tap the J key. Once the GPS 20 hears
the <Ctl-J>, it will stop sending data.
Then, you can have it output only the
"GPRMC" sentence, for example, by
sending "$PRGMO,GPRMC,1<enter>
<Ctl-J>". This is explained in the docu­
mentation as well, but it can be confus­
ing. Just remember that APRS will work
fine without changing any of the settings.
Also keep in mind that the default set­
tings return if power is disconnected.

Make Tracks to Dayton
Well, that' s all the time we have for

this month. Dayton is coming up soon
(May 16 to 18), and if you plan on driv­
ing, you should consider using your GPS
unit and APRS to transmit your position
as you drive there .At the least, listen with
APRS on 145.79, and track every one
else! (I can just see all those little dots
converging on Ham Arena!-ed.)

Until next time, 73 and keep those data
pipes humming. •

Resources

Here' s how to contact the various sources of materials and information refer­
enced in this month ' s column:

Digi-Key:Phone: (800) 344-4439 ;World Wide Web: <http://www.digikey.com>
Tucson Amateur Packet Radio: Phone: (817) 383-0000; World Wide Web:

<http ://www.tapr.org>
American Radio Relay League (QST Reprin ts): Phone: (860) 594-0200; World

Wide Web: <http://www.arrl.org>
RATS (Radio Amateur Telecommunications Society) World Wide Web Home

Page, links to APRS: <http ://www.rats. org>

horizon. Even trees should be avoided.
Let the receiver gather its initial data for
a while. Garmin says a maximum of 15
minutes, but mine took nearly an hour. Of
course, sky view and antenna quality
strongly affect this.

Here are some of the antennas that I' ve been playing with. From left to right: a simple
ground plane, a crossed dipole, a quadrifilar helix, the WIGE patch, and a Garmin GA 28.

See text for my recommendations.

The Fix Is in...
Once you have a position fix, you' re

~~~~~~""l>= all set. If all that data is too much for you,
you can select which data "sentences" the
unit sends. Each GPS NMEA-0183 "sen­
tence" provides different positional data,
such as latitude and longitude, altitude,
speed, time, date. The standard for APRS
is the "GPRMC" sentence. (APRS, how­
ever, is smart enough to look at only what
it needs, so the default sentences are just
fine and there ' s really no need to switch
off any of the GPS sentences that aren' t
being used.)

If you decide you do want to limit the
data displayed,you have to start by telling
the unit to stop displaying all data. You
do this by sending "$PGRMO,,2<enter>
<Ctl-I>" (without the quotes). See the
documentation for how to do this. In caseINSURANCE

Computer & Radio Equipment

HAMSURE coverage follows your
equipment wherever you take it. The ft
from vehicles, earthquake, water damage
and all other hazards includ ing surges .
Insure all your equipment and accessories
(except towers and antennas but including
rotors), media and purchased software.

Low Premium Low Deductible

HAMSURE
7901 La9una Lane

Orland Park, IL 60462
880-988-7702 Anytime

Email: hamsure @ aoLcom

[i~i. !i!!v~'s~i]f&il;; :;~~~~:~u~~~~~:;e: I_I

As soon as you apply power, the GPS
20 will start spewing data. If it doesn't,
first make a quick check of pin 2 of the
DE-9 with a voltmeter (about 3 volts AC),
and then fiddle with your terminal pro­
gram until you see the data. If you' ve
wired it for DTE , you' ll need a null
modem, with pins 2 and 3 crossed,for this
initial setup.

The documentation from Garmin ex­
plains just what all that data means. You
probably won't have afix or determin a­
tion of your location, but that' s normal.
Take the unit somewhere where you have
a clear view of the sky from horizon to

i

It Works!

ered, connect the GPS 20 to the power
supply and antenna , and a computer to the
DE-9 connector. Start up a terminal pro­
gram (such as Windows Terminal, Bit­
com, Crosstalk, or even the terminal win­
dow in APRS) on your computer and set
the communications for 4800 baud , 8
data bits, no parity, 1 stop bit (8n1).

Unless you have a commercial anten­
na, you should also check that the anten­
na has no DC continuity from center con­
ductor to shield (remember the +5 VDC
on the antenna center pin).

13620 Old Hwy 40 ~" ': "''C';: '"
Boonville, MO 65233~ ~\. ~!ij) : .

Model Ht. Base UPS ppd
RT-424 4.5' 24" 159.95
RT-832 8' 32" 229.95
RT-936 9' 36" 389.95
RT-1832 17.5' 32" 12 sq. [1. 524.95

[ ] 816·882·2734 ~.~
~ http:/www.glenmartin.com " . ...
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amfeer Calendar

The following hamfests are scheduled for late March and April,
1997:

March 29, 9th Annual Hamfcst , Texas Army National Guard
Armory, Weatherford, TX. For information, contact Allen Griffith,
KB5UNY, at (817)44 1-9114, 1260 Wallis Rd., Aledo, TX 76008.
(exams)

April 4-5, 6'th Annual Sand Mountain Hamfcst, Albertville
Recreation Center, Albertville, AL. Talk-in: 147.200, alternate
145.110. For information,contact Marshall County ARC, P.O. Box
2811, Albertville, AL 35950; or call Buddy Smith, KC4URL, at
(205) 593-2516. (exams)

April 5, 4th Annual Flcamarket, Twin Mountain Town Hall,
Twin Mountain, NH. Talk-in: 145.43. For information, contact
Richard Force, WB IASL, 12 Cottage St., Lancaster, NH 03584;
(603) 788-4428; e-mail: <bhabooks@toge ther.net>. (exams)

April 5, Hamfest/Swap fest , Boulder Cnty Fairgrounds, Long­
mont, CO. Talk-in: 147.27. For information, call Jim Deeming,
(303) 651-7764; e-mail: <jwdeeming@compuserve.com>. (exams)

Apr il 5, Ham Radio Auc tion, Waterford Senior Center,
Waterford, CT. Talk-in: 146.730(-). For information, call Tony,
AA lJN , at (860) 859-0162.

April 5, 51st Hamfest/Computer Fai r , Comanche Country
Fairgrounds, Lawton, OK. Talk-in: 146.91/31. For information,
contact Bob Morford, KA5YED, 1415 NW 33rd St., Lawton, OK
73505, or call (405) 355-6120 ; (405) 353-8074.

April 5, 14th Annual Hamfest, Barth olomew County 4-H
Fairgrounds, Community Bldg., Columbus, IN. Talk-in: 146.790/
146.910. For information, contact Marion Winterberg, WD9HTN,
11941 W. Sawmill Rd., Columbus, IN 47201-8000 or call (812)
342-4670 or e-mail at:<winterbe @hsonline.net>.

April 5-6, Greater Baltimore Ham boree/C om puterfest ,
Timonium Fair Grounds, Timonium, MD. For information, call
(410) HAM-FEST; outside MD: (800) HAM-FEST.

April 6, Framingham Fleam arket , Framingham High School,
Framingham, MA. Talk-in: 147.15+ MHz. For information, con­
tact Martin Bayes, AAION, FARA P.O. Box 3005 Framingham,
MA 01705, or call (508) 435-0564. (exams)

April 11-12, North Mississip pi Hamfest/Computer Expo,
Mississippi Bldg., Tupelo Furniture Mrkt Complex, Tupelo, MS.
Talk-in: 147.38+. For information, contact Jack Ellis, KI5QV, Rt.
4, Box 198-B, Tupelo, MS 38801; (601) 842-7255 . (exams)

Apr il 12, Ama teur Radio Hamfest and Electronics Flea­
market , University of Southern Maine Sullivan Gym. For infor­
mation, call Martin Feeney, KIOYB, (207) 839-5072 or Ron
Levere, KAIFI, (207) 846-9090.

April 13, 25th Annual Ma dison Swapfest, Dane Cnty. Expo
Ctr. Exhibition Hall, Madiosn, WI. Talk-in : MARA repeater,
W9HSY, 147.75/15. For information, contact MARA, P.O. Box
8890, Madison, WI 53708-8890, or call (608) 245-8890.

April 13, Raleigh ARS 25th Hamfest/C omputer Fair , Jim
Graham Bldg., NCS Fairgrounds, Raleigh, NC. For information,
contact Ronnie Reams, WA4MJF, 3509 Rolesville Rd., Wendell,
NC 2759 1, or call (919) 217-0263.

April 13, Sout hington Amateur Radio Assoc. Fleamarket ,
Southington High School, Southington, CT. Talk-in: 147.345 ­
224.80 - 444 .25 - 145.49 PL 77 Hz. For information, call Chet,
KA IILH, at (860) 628-9346. (exams)

April 18- 19, All Arkansas Fa mily Hamfest, Sherwood Forest
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Convention Center, Sherwood, AR. Talk-in: 146.94-. For infor­
mation, call JC Smith, N5RXS, (501) 568-7982.

April 20, GAARC's Hamfest , Karyae Park, Gastonia, NC. For
information, contact GAARC, P,O. Box 85, Iron City, NC 28080-
0085 or e-mail at:<kf4r@cetlink.net>. -

April 20, Penn-Del ARC Ha mfest, Nur Temple, New Castle,
DE. Talk-in: 147.225+ or 224.220/R. For information, call Hal
Frantz, KA3TWG, (302) 798-7270; e-mail: <hfrantz@magpage.
com>; Web Site: <www.magpage.com/penndel>. ,

Apr il 20, 13th Annua l Ha mfest, Canfield Fairgrounds,
Canfield, OH. Talk-in: 145.275- 224.420- 442.750+. For informa­
tion, contact Don Stoddard, N8LNE, 42 S, Whitney Ave.,
Youngstown, OH 44509 or call (330) 793-7072.

April 25- 26, Hamboree 19/1owa State Convention , Marina
Inn, South Sioux City, NE. For information, contact Mike
Nickolaus, NF0N, 316 East 32nd St., South Sioux City, NE 68776,
or call (402) 494-6070; e-mail to: menicko @avalon.net> or pack­
et <NF0N@NF0N.NE.USA.NA>.

April 26, AARC's SwapfestIFleamarket , St. Paul' s United
Methodist, Albuquerque, NM. Talk-in: 147.06(+), 100 Hz tone.
For information, call Chuck Opdyke, KC5GA, (505) 858-0306.

April 26, Washington Cnty AR~lFidelity ARC Hamfest,
West View Inn, W. Greenwich, RI. Talk -in: 145.130 (151.4)+
147.165+ and 146.580 simplex. For information, contact Bill May,
WAIWM, 20 Montana Ave., Coventry, RI 02816 or call (401)
822-0520 . (exams)

April 26, Cher ryv ille Hamfest, Warren County Farmers Fair­
grounds, Harmony, NJ. Talk-in: 147.375+ and 146.52 simplex.
For information, contact Charlie Kosman, WB2NQV, at (908)
788-4080. (exams)

April 26, AR RL Hamfest, McDougal Hall, Sonoma Dev.
Center, Glen Ellen, CA. Talk-in: 145.35, -600, PL, 88.5. For infor­
mation, call Darrel, WD6BOR, at (707) 996-4494. (exams)

April 27, Sma rtsfest , Canterbury Park (formerly Canterbury
Downs Racetrack) Shakopee, MN. Talk-in: 147.165+ 600 repeat­
er. For information, call Tim, (612) 474-9232. (exams)

April 27, 35th Annual Ha mfest , Moultrie/Douglas County
Fairgrounds, Arthur, IL. Talk-in: 146.055/146.655 and 449.275/
444.275. For information, contact MARK, P.O. Box 91, Loving­
ton, IL 61937, or call (2 17) 543-2178 (days) or (217) 873­
5287(evenings). *There will be no exams this year at the hamfest.

April 27, Mt. Beacon Hamfest, John Jay High School, Fishkill,
NY. talk-in: 146.97-. For information , contact Ken Akasofu,
KL7JCQ, 316 Titusville Rd., Apt. 4, Poughkeepsie, NY 12603­
2944 or call (914) 485-9617; fax: (914) 485-2402 or e-mail to:
-cKen.Akasofu@bbs.mhv.net>. (exams)

Operating Not es
For April 1997:

April
4 Moon Perigee
14 ARRL Spring Sprint (144 MHz), see rules this issue
22 ARRL Spring Sprint (222 MHz)
22 Lyrids Meteor Shower peak
30 ARRL Spring Sprint (432 MHz)
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Element All About Ham Radio Satellites

Using "PB/PG" and "WiSP"

Champing at the bit to get on the digital "birds",? Good. Now let's ­
take look at some of the software you'll need to operate the digital
amateur satellites that use the PACSAT Protocol Suite.

Digital satellite operation isn't diffi­
cult, it just requires you to absorb
a great deal of information before­

hand. So just take it in small steps, exper-
iment with a defined area until you're
comfortable, then move on to the next
area. This way, if your attempt at digital
communication with the satellites fails,
you' ll be able to isolate, diagnose, and
solve the problems.

That said, let' s make sure you' re ready
for the next step. In order to work the dig­
ital satellites, you should:

• Be competent in operating a computer,
DOS, Windows, and tracking software ;

• Have read your TNC manual cover to
cover and have a working knowledge of
all of the TNC commands;

• Understand how to interface a PSK mo- \
dem or DSP unit to the TNC and control
them via the computer (understanding
the hardware makes it less likely you' ll
blame the software when it may actual­
ly be a connection or setup problem).

Have You Mastered
the Basics?

Now for a quick refresher of the basic
digital satellite system (if you know you
know this, you can skip ahead). The SSB

RF signal from the satellite goes from the
antenna to the pre-amp, and then to the
receiver on the ground. Here, the audio
output is connected to the PSK modem,
which sends digital data to the TNC
(which was placed in KISS mode by a ser­
ial connection to a computer). The AX.25
packet data is passed to the computer,
where a specia l program processes the
inform ation and displays it on the screen.

On the transmit side, another program
adds a header to any outgoing messages,
which are then' compressed. The zipped
message is then sent to the TNC, which
passes it on to the Manchester encoder
section of the PSK modem. The signal is

1200-bps PSK Satellite Ground Station

435-MHz --h W\ 70-cm
~pre-amp SSB 1200-bps

antenna --V IV IV PSK modemreceiver
W\ computer

IV TNC LJ.. running "PB"/

trY "PG" or

145-M Hz /l. 2-m FM /L- Manchester VL "WiSP"

antenn a "'r transmitter
~

encoder l\r

9600-bps PSK Satellite Ground Station

435-MHz ...l\ W\ 70-cm FM f;> 9600-b ps
antenna --V

pre-amp
hi receiver FSK modem

W\ computer
hi ltU running "PB"/TNC

VL rn "PG" or

145-MHz ./1

~
Manchester "WiSP"

2-m FM I'-rantenna "'r transmitter encoder

Figure 1. Basic PA CSAT Protocol satellite ground station conf iguration.
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"To assist you with both the
hardware setup and the
operation ofthe software, I
recommend that you record a
good (strong signal, long
duration) pass on tape."

ment) . These broadcast packets are UI
(Unnumbered Information) frames, which
need no acknowledgment from the re­
ceiving station.

The "PB" software on the ground sta­
tion computer receives the satellite pack­
ets, sorts them by message ID, and stores
them on the hard drive. Each packet of a
file that is not received by the ground sta­
tion forms a "hole." This informat ion is
kept by the ground station, and these
holes can be specifically requested from
the satellite on a later pass to complete
the file. Only one station needs to request
a file to allow all the stations receiving
the satellite to store the data from that file,
markedly decreasing the need to send the
same file over and over.
\ The directory of all of the current files
on the satellite is automatically broad­
cast, so everyone 's directory is constant­
ly updated during a pass. The satellite
software that selects the files to transmit
is called the server. The satellite's server
software gives each of the files slated to
be broadcast a time slice, during which a
few of the packets of that particular file
are transmitted.. The server software
sends the requested files in a round-robin
fashion: a little of this file, a little of that
file, a little directory, then back to this
file, etc. This allows maximum access to

RUNPB -

Figure 3. Sample "PB " directory screen during the same KO-25 pass.

0 0 0 a~

ge S Subject To From Posted at Size

I s RI.: it up on her-e GWGKZZ G~}0RHC 01 /20 22.:50 758
931 g KonUcl"t e l" DIoGKG. DJ3DB 01./20 22:49 725
92f g Re : P!"ocNail? DC2f10 GWGKZZ 01/20 22:48 1093
92d g SPACE NEWS INTERNET TOUS FiSMU 01 /20 22 :43 711
92c !I fill OK. G3RWL G4FIP 01/20 21:07 595
92b I Need t r-ue type fonts ! fiLL Efl5BU 01/20 21:01 853
92a g Re: Thanks fOl' the r-e s ponse !! HiIZD WHGI 01/20 19:59 925
928 g Re: WindollS 95 NlIZD WHGI 01/20 19:58 677
927 s ae : Mil' t0JUL WH6I 01/20 19:56 486
926 s e: lJisp32 registration info 10QGR WH6I 01/20 19:56 476
925 g DOlm under- !! UK0MAP Lfl5QlfI 01/2019:33 746
922 Welcome back DJ1KM DJ2HW 01/20 19 :32 889
924 test20 .01 UA0SNU Ufl3CR 1'l1/21'l 19 :31'l 11'l804
923 -TO HEfiRD ISLRND EXPEDITION UK0IR ON1RIG 01 / 20 19:25 1437
8fi ad!" ok! UR0SNU UR3CR 01 / 19 1G:36 1015
8ef ~Jindo"s 95 RLL NlI ZD 01/19 15:21 1.191
8f0 32E23f195 KD8SI W4MO 01/19 15:15 556
8ci Pegasus ZX0ECF PY2GN 01/19 13:57 BIG
8ec I mee londr"'leex DJ8YQ DUCR 01/19 13:31 328
8eb THIS IT? GW6KZZ GI3RBX 01/19 13:30 640
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of you using Apples , Suns, or other com­
puters will find some programs available
on the AMSAT World Wide Web site to
allow you to communicate with the satel­
lites using the PACSAT Protocol Suite ,
but not enough volunteers have stepped
forward so far to provide a great deal of
additional tools.)

II
I ,

Messa

What Is the PACSAT
Protocol Suite?

The PACSAT Protocol Suite is a series
of protocols developed by Harold Price,
NK6K, andJeff Ward, GO/K8KA, to max­
imize the data transfer between ground
stations and LEO (Low Earth Orbit) dig­
ital satellites. It' s composed of four pro­
grams: "PB," "PG," "PFHADD," and
"PHS." The "PB" program handles the
data broadcast from the satellite to every­
one located in the footprint (the area
"seen" by the satellite at any given rno-

Figure 2. Sample "PB" screen during a KO-25 pass.

Let's Go to
the Videotape

To assist you with both the hardware
setup and the operation of the software,
I recommend that you record a good
(strong signal, long durati on) pass on
tape. The 1200-bps PSK signals will
record fine on an audio cassette . If you
want to record a 9600-bps pass, though,
you'll need a HiFi VCR and a good qual­
ity videotape . Making a recording gives
you areference against which you can test
most of your system, even when a good
satellite signal isn't available. This will
be an invaluable resource and a great time
saver down the road when, all of a sud­
den, you can't decode any data and the sat­
ellite is gone. Often, the problem is only
a switch in the wrong position or a dis­
connected cable, and having a signal you
can play back repeatedly into your mo­
dem lets you find the problem quickly.

Once your hardware system is in place ,
cabled, and configured correctly, you're
ready to work with the software. So let ' s
take a look at the PACSAT Protocol Suite.

(Note: The majority of tools available
for the digital satellites are provided for
the IBM personal computer platform
because it' s the most widely used. Those

then modulated by the transmitter , sent to
the antenna and up to the satellite (see
Figure 1). Each box in Figure 1could take
more than a column to adequately ex­
plain, so I'll instead refer you to the
AMSAT-NA Digital Satellite Guide for
more in-depth information (see "Re ­
sources"). However, most of the fields
from all of the Figures in this article are
defined in the "Software Glossary."
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Software Glossa ry

AUTO:- Message stating that the automatic directory hole­
filling process is operating.

AX.25-Amateur Radio X.25 packet protocol
b:- Count of the number of bytes receive d in broadcast mes­

sage frames, found on the bottom of the "PB" screen.
c91a- The hexadecimal file ID numbe r, found on the "PB"

screen under Message.
Client- The ground station running "PB"I"PG"; see Server
d:-Count of the number of bytes received in the directory

broadcast frame , found on the bottom of the "PB" screen.
D:-Number of bytes received for Directory data , from the

bottom of the MSPE screen.
DIR: Part <06>-Message stating that the directory is not up

to date, only partial , with six missing holes.
e:-Counts the number of data bytes corrupted between the

TNC and the "PB" program, found on the bottom of the
"PB" screen.

F:-Numb er of bytes received in Broadcast Files , from the
bottom of the MSPE screen.

F: C'From")-Abbreviation preceding the originating station,
found on the "PB" screen.

FTLO(File Transf er Protocol)-PACSAT protocol for send­
ing files from a ground station to a satellite.

GSC (Ground Station Control)-Includes station setup, satel­
lite scheduling, housekeepin g.

Holes-The number of packets needed to complete the file,
found on the "PB" screen.

LEO (Low Earth Orbiting)- Satellites in orbit from 500 to
1500 kilometers (300 to 1,000 miles) above the Earth.

Manchester encoding- An FM data modulation technique in
which digital ones and zeros are associated with the transi­
tion from one tone to another, rather than the frequencies
of the tones themselves.

Message-The hexadecimal file ID number, found on the "PB"
screen.

MsgMaker-Messagecreation and replies ("WiSP" function ).
MsgView- V iew any ASCII messages received from the satel­

lite ("WiSP" function).
MSPE (MicroSat Protocol Engine)-Uploading and down­

loading functions to access the digital satellites ("WiSP"
function).

OK AL7MM-FLTOresponse to station AL7MM that his file
request was processed.

Open 12a:- FLTO message informing the "PG" program that
there is an open slot in the queue, so attempt to connect.

PACSAT Protocol Suite-A series of protocols developed by
Harold Price, NK6K, and Jeff Ward, GO/K8KA, to maxi-

mize the data transfer between ground stations and LEO
digital satellites.

"PB "- PACSAT Protocol Suite program to receive all broad­
cast information, display directory information, and select
files to download from the satellites.

PB:-Stations currently connected to the FLTO server (those
with \D are getting requested directory updates to fill holes).

';PFHADD "-PAC SAT Protocol Suite program to add a file
header to the data file to be uploaded to the satellite.

"PG" - PACSAT Protocol Suite program that implem ents the
connected mode file transfer protocol (FILO) program to
automatically upload files to the satellite.

"PHS"- PACSAT Protocol Suite program to display and
remove the file headers that have been inserted by the
"PFHADD" program before uploading to the satellite.

ProcMail-Processes messages as they are downloaded and
places into directories . ("WiSP" function).

PSK (Phase Shift Keying)- T ype of modulation where
the phase of the signal is shifted to convey the digital
information.

Rcvd- The percentage complete in receiving the entire file,
found on the "PB" screen.

RUNPB- A batch file that runs the "PB.EXE" program .
S-Message status, found on the "PB" Directory screen ( g =

grab, grabbed if heard, but not automatically filled ; white
block =message completely downloaded; A =autom atic,
message will be downloaded and automatically filled).

S: C'Subject")- Abbreviation preceding the file title, found
on the "PB" screen.

s:- Speed at which you're receiving data in bytes/sec, found
on the bottom of the "PB" screen.

Server-The program running on the satellite, serving the client.
T:-Total number of bytes received, from the bottom of the

MSPE screen.
T: ("To")-Abbreviation preceding the destination station,

found on the "PB" screen.
TNC (Terminal Node Controller)-A combination modem

and AX.25 packet protocol processor.
UpdKeps-A utomatically updates the Keplerian element

database with keps from the satellite ("WiSP" function) .
View-Dir (Directory Viewing)- Message viewing and reply

("WiSP" function).
"WiSP"(Windows Satellite Program)-A multi-program soft­

ware package (suite) for communicating under Windows
with amateur digital satellites.

WiSP-TLM- Displays real-time telemetry from the satellite,
from "WiSP."

the satellite and very efficient data trans­
fer for all. One operator in Jacksonville,
Florida, another in St. Charles, Missouri ,
and a third in Indianapolis, Indiana, can
all receive a specific file at the same time,
from one request.

Back on the ground, the "PG" program,
or client software, is sending to the satel­
lite files that contain messages, images,
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programs, or whatever information the
operator wants uploaded. The protocol to
send these files to the satellite is called
FLTO, for FiLe Transfer protocol O. The
files are broken up into packets, each of
which contains the message ID, the mes­
sage type, which packet in the total file it
is, and the inform ation contained in this
chunk of the file.

To give the ground station software
enough information to recognize the dif­
ferent files and to be able to reassemble
them from random pieces, a special head­
er is necessary. So, before uploading any
files, the "PFHADD" program must be
run to attach a header to the file to be
uploaded. Then after a comple te file is
received by the ground station, the "PHS"
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Figure 4. Sample "PB " and "PG " config uration fi les.

Sample PB.TNC file

RETRY 4
FULLDUPON
FRACK2
MAXFRAME7
PACLEN 254
PACTIME AFTER I
TRACE OFF

For ALINCO OJ-580 I 582 I 180 radios :

EBP-22nh pk. 12.0v 1000mAh (sw) $36.95
EOH-11 60ce ll AA case $14.95
NEW for ICOM IC-Z 1A I T22A I W31A radios! :

BP-173 pack' 9.6v 600mAh (Sw) $51.95
BC-79A Rapid /Trickle Charger $62.95

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

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

For YA E S U FT-23, 33, 73, 411, 470 radios:

FNB-11 pack 12.0v 600mAh (sw) $24.95

For YAESU FT-11R / 41R15 1R radios:

FNB-38 pack 9.6v 700mAh (5w) $44.95
For MOTOROLA Flip Phone models (LI. Gray) :
CPMO-950 x 6.0v 1100mAh $23.95

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 supplies batteries for your
LAPTOP I NOTEBOOK COMPUTERS

CELLULAR PHONES I CAMCORDERS

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

fM i·Cd~THE BEST BATTERIES
f . I IN AMERICA!

Mr. NiCd •E.H. Yost &: CoMpmq
2211-D Parview Rd., Middleton, WI 53562
Phone(608)831-3443 / Fax(608)831-1082

data transfer. The hexadecimal message
numbers, file subjects, To, From, and
size fields can be seen in Figure 3, the
"PB" Directory screen. Notice the call­
signs from stations all around the world
using KO-25 to send and receive mes-

;SAMPLE PB CONFIGURATION FILE (PB.CFG)
;these are the only things you MUST have in your PB.CFG file.
;PLEASE BE SURE TO PUT YOUR CALL AND ADDRESS/ALIAS HERE!
mycall WA4SXM
myaddr gould
bdcstcall HLO I- I I
port I
speed 9600

program is used to remove this special
header, leaving only the original file.

Figure 2 shows a sample "PB" screen
during a KO-25 pass. You can see some
message information, who is connected
to the satellite, as well as statistics on the

CIRCLE 78 ON READER SERVICE CARD

oy Welch, W0SL, AMSAT's software "guru," has given me his Top Ten list
of problems people encounter when using "WiSP." Look these over and prepare
yourself well before assuming there' s a problem with the software.

Most Common Problemsl]sing "WiSP"
.ng DO ow to and make directqries, etc.

ot g Win ows
3. Buying your first PC and trying to run "WiSP" in the same week.
4. Failing to read all the enclosed "WiSP" electronic documentation.
5. Failing to perform ALL the Setup Menu items.
6. Failing to understand the operation of the TNC; for instance, matching the bps

ity op bits, etc. between the PC and TNC; 119t knowinthe procegure to
eintlle iTNC ting tl:i~active nia.io port wo-port'TNCs;

n w ow to setup the TNC, not reading the TNC manua .
7. Setting up the wrong satellite callsigns, such as HL-Ol (oh I) instead ofHL-OI

(zero 1)-hint: the zero character is generally more oval shaped, compare with num­
ber sequences or words that begin with 0, to be sure). [When a new digital satellite
appears for which you don't know the callsign, you can tum on the "Print Headers"
o in th " iSP" MSPE Gen Setup Window ook at !liedispla edhead-

nk data.' You'll e satellite callsi in the headers.]
onfu TClLocal time setup in "WiSP" wit he corresponding C clock

time. Also failure to set up the set tz= parameter in the AUTOEXEC.BAT file.
9. Failure to set the PATH to "WISP," etc.
10. Failure to edit the PIF files (WIN3.1) to point to the PKUNZIP, LHA, etc.,

files if they haven't beenput in the (default) c:\utils directory.

Ham Radio Above 50 MHz
CIRCLE 75 ON READE R SERVIC E CARD
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"The server sof tware sends the requested files in a round-robin
fa shion: a little ofthis file, a little of that file, a little directory,
then back to this file , etc. This allows maximum access to the
satellite and very efficient data transfer for all."

Your Just Deserts
After doing all your digital satellite

"homework," you'll be rewarded with a
nice , easy-to-use interface to most of
these amateur satellites. Then you' ll be
able to fully enjoy everything these
"birds" have to offer. •

'''WiSP'' is a multi-program
.package, or suite, used to
access the amateur satellites,
especially the digital
satellites....It's...readily
available on the digital
satellites as well as on the
AMSAT Web site."

The PACSAT Proto
satellite e.and c ersions
of "WiS be dow ed from
AMSAT' sWorld Wide Web site at
<http://www.amsat.org>, or ordered
by mail from AMSAT (see below).

The AMSA T-NA Digi tal Sa telli te
Guide may be purchased from
AMSAT, P.O. Box 27, Washington,
D.C. 20044; Phone: (301) 589-6062.

Resources

pass so you can concentrate on working
with the software without having to track
the satellite, tune the signal, or wait for a
satellite. Then, as you get more familiar

\ with the operation of "PB" under DOS,
you ' llleam what you need to know to set
up "WiSP" in Windows.

A program with so many features re­
quires a savvy operator to correctly enter
a great deal of setup information. An
important example of this is making sure
you've entered the correct satellite call­
signs (see Figure 6). The key to entering
this data correctly is understanding what
information the setup routine is asking
for, which is why I recommend that you
get familiar with digital satellite opera­
tions by using the "PBIPG" suite before
trying to set up and use "WiSP." It' s
imperative to read all the online docu­
mentation (several times) and to set up all
the necessary parameters before using
"WiSP" on the air.

ABCD:

"WiSP" provides the standard visual
tracking information, plus antenna track­
ing and transceiver tuning control. It per­
forms all the digital satellite functions of
"PB," "PG," "PFHADD," and "PHS"
simultaneously, and it also updates the
Keplerian elements. "WiSP" can even
decode and display satellite telemetry .

Figure 5 shows a sample "WiSP"
MSPE (MicroSat ProtocolEngine) screen,
captured during an AO-16 pass. There
wasn't much activity on this particular
pass, but you should be able to correlate
many of the fields with those seen in the
"PB" screens.

Using the PACSAT
Protocol Suite

Your first goal should be to.get a direc­
tory from a PSK satellite using "PB."
Again, make a good audio recording of a

d:0 s t :5

Satellite Send Msg
MSPE [AO-l 6]

9044 H T: F:
File 9035 hear-d
File 9035 downloaded
Auto: Request f ill of f ile 903B
OJ( WA4SXM
File 903B heard
File 903B downloaded
Auto: Request fill of file 903E
Auto: Request fi ll of f i l e 903E
Auto: Request f i l l of file 903E
File 903E heard
OJ( WA4SXM

Figure 6. Digital satellite calls and data rates.

Figure 5. Sample MSPE screen fr om "WiSP" during an AO-16 pass.

SATELLITE BDCSTCALL BBSCALL Data Rate

AO-16 PACSAT-ll PACSAT-12 1200bps
LO-19 LUSAT-ll LUSAT-12 1200bps
KO-23 HL01-11 HLOI-12 9600bps
KO-25 HL02-11 HL02-12 9600bps
UO-22 UOSAT5-11 UOSAT5-12 9600bps

file

And What about "WiSP"?
"WiSP" is a multi-program package,

or suite, used to access the amateur satel­
lites, especially the digital satellites. This
extraordinary collection of software was
written by Chris Jackson, ZL2TPO, and
donated to AMSAT. It' s available for
both Windows 3.1 and Windows 95 and
is updated regularly , with current ver­
sions or changes readily available on the
digital satellites as well as on the AMSAT
Web site (see "Resources") .

sages. Before running "PB" or "PG,"
you' ll have to make a configuration file
for each satellite. The configuration file
for "PB" is fairly straightforwar d, but
selecting the correct settings for the "PG"
TNC configuration file requires you to
fully understand the settings of your
TNC . Figure 4 shows sample "PB" con­
figuration files.
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eak-Signal News 556 and CW on VHF, UHF, and Above

From Spring Sprints to
Falling Rockets

We've all seen signs that tell us to watch out for falling rocks...but
how about falling rockets? NC7K shares his discovery of a new
(for him) aspect of our hobby.

April brings us spring in full bloom
with longer days, warmer temper­
atures, and melting snowpack in

the high country. With the VHFIUHF
Spring Sprints just around the comer, it
seems like the right time to get started
assembling your antenna projects for the
upcomin g June VHF Contest. (See the
rules fo r the Spring Sprints elsewhere in
this issue.- ed.)

Going Out to Launch
Spring revive s many more activities

than amateur radio. Last year, while sell­
ing some surplus microwave equipment,
I met a fellow from the San Francisco Bay
area who was in town for the "Aeropac"
high-powered amateur rocket launches,
held four times a year on the Black Rock
Desert about 80 miles north of me. He
purchased a 240-inch nose radar antenna
assembly from me and planned on build­
ing an amateur radio lO-GHz doppler
radar system to track the rockets his club
launches (see "10 GHz: A Good Band for
a Rainy Day," in the February, 1997,
issue of CQ VHF to learn more about
doppler radar on 10 GHz).

These folks are for real! Several of their
ships are over 30 feet tall and can reach
altitudes of over 100,000 feet! My new
friend became a ham only to support his
rocket hobby. Having never heard of, let
alone seen, anything like this, I was
intrigued. They make their first launches
of the year in May (the launches are suit­
ably called "Mud Rock") and finish in late
July/August when they hold "FIRE­
balls," their largest (and most dangerous)
launches of the year. That clinched it. I

Just to remind you that summer will return, we bring you this photo f rom N8PVTI
KC8ALA 's limited multi-op setup fo r the 1996 CQ Worldwide VHF Contest. These are their

2-meter and 70-centimeter Yagis. (Photo courtesy N8PVTIKC8ALA)

Ham Radio Above 50 MHz
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"He...planned on building an
amateur radio 1O-GHz doppler
radar system to track the rockets
his club launches. "

made plans to be there, and, since it was
a rare grid square (DNOO), I planned to
bring along the tower trailer and M2
2M5WL antenna as well.

In between work and preparations for
Perseids '96 (it was a good year for the
rocks), I did some investigating of the
group ' s activities via the World Wide
Web. The national amateur rocket soci­
ety is called "Tripoli" and is based in the
Midwest. "FIREballs" is run by the two
west coast chapters, "AEROPAC" and
"LTRS." Their Web sites were chock full
of fascinating stuff. I spent three days just
reading about this new hobby (yep..J
want to do this, too!).

The smallest rockets these folks launch
are in the "K" motor class. They're
approximately six feet high, six inches in
diameter, and propelled by a reloadable
solid rocket motor about one foot long. If
you remember the "Estes" model rockets
that many of us had as kids, they had "A"
motors, then "B" motors , etc. Each suc­
cessive size up has twice the thrust of the
previous one . So you can imagine the
power of a "K" motor. A typical load was
designated "K550" for 550 Newton-sec­
onds of energy. (If I'm f ollowing my dic­
tionaries correctly, one Newto n-second
should be the fo rce required to acceler­
ate one kilogram ofmass at a rate ofone
meter per second for one second.-ed.)
Depending on weight and design , a K550
rocket would typically reach heights of
10,000 to 18,000 feet ! Remember...these
are the small rockets. The larger "0" and
"P" rockets are more complex and much
more dangerous. It seems these folks are
into their hobby as much as we amateurs
are into ours-some rockets were so large
that, for safety reasons, they had to be
launched five miles away from the main
rocketeering encampment.

What I Did on My
5u mmer Vacation

The big weekend finally came. Sadly,
I was delayed leaving Saturday morning
and didn 't arrive until 2 p.m., missing the
biggest of the big. One group had a full
telemetry package onboard that included
full color fast-scan amateur televi sion
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(ATV) . They estimated that their ship
reached 100,000 feet since they saw the
curvature ofthe Earth on the video down­
link. They were removing the gantry
when I drove up, asking "w hat's up?"
They described the flight with the same
passion that I have for meteor scatter or
VHF contesting. Looking over my tower
trailer in tow, they asked, "What are you
tracking with that?" "Nothing," I told
them. "That's what I use to 'play radio ' ."
I got the distinct impression they viewed
me as crazier than themselves!

As I appro ached the main encamp­
ment, it became clear that this was a seri­
ous event. Cars, trucks, buses, motor­
homes, trailers, and tents were arrayed in
a half-mile-long arc, smack dab in the
middle of a 30-mile-wide dry lake. Not
knowing anyone, I was wary of ju st bust- \
ing into someone' s camp when I spot­
ted...amateur call plates on a couple of
trucks belonging to the "JP Aerospace"
group. I stopped, introduced myself, and
again asked "what's up?"

They were most gracious hosts, wel­
coming me with open arms and taking
great care to explain to this newbie "rock­
eteer" the ins and outs of their hobby.
What immediately impressed me was the
fact they became radio amateurs to sup­
port their rocketry hobby and were doing
it correctly and efficiently (unlike the
hang gliders I' ve met here in northern
Nevada, most of whom are unlicensed
and uninterested).

A Lofty Goal
JP Aerospace's goal is to be the first

group to launch an "amateur rocket" into
space. Achieving orbit with off-the-shelf
technology requires that they be very cre­
ative . They were making their first
attempt here in the desert to launch the
"Rockoon," a rocket in a box full of te­
lemetry and control electronics. It was to
be lifted to over 100,000 feet by six eight­
foot-diameter helium balloons and then
fired from that altitude. I missed their
Saturday morning launch attempt, but ,
from their description s, it was "ugly."
The usually tranquil desert wasbeset with
50-plus mile per hour winds just as they
were to release the package. Rather than
see their hard work dragged across the dry
lake, they popped all the 'balloons and
scrubbed the attempt. Undeterred, they
planned a static launch of the rocket from
the box, mounted on a test stand.

As they made their preparations, oth­
ers were assemblin g and launching their
rockets. I must have seen over 100 launch

attempts Sunday morning alone, with a
full 50% of them failures of one type or
another. Several exploded on the launch
pad, showering the desert with fire; oth­
ers failed in flight (usually the parachute
recovery system accidentally deployed
under power, destroying its only hope of
recovery and causing the rocket to be­
come a ballistic missile!).

The most memorable failure was a
three-stage K-series rocket aboutZ Z feet
tall. It looked flimsy for such a tall rock­
et, but , hey, I' m ju st a newbie, right?
WRONG! The second stage lit off before
the first was done, causing the whole
thing to explode 10,000 feet above our
heads. Over the PA system, we heard
"OK, folks..J don't care what you' re
doing, but get outside and look up NOW !
We'v e had a major failure of a rocket ship
approximately 10,000 feet straight up and
we have debri s fallin g, several large
pieces. Keep your eyes open !" This par­
ticular craft was made from a special type
of plastic tubing, called phenolic, that
shredded to very small pieces. But that
wasn't the real problem: it was the solid
fuel rocket motors that we were worried
about. For thenext five minutes, I was
reminded of the Challenger disaster as we
kept track of the falling debris. One motor
impacted only 150 feet from our group!

The Rocket "Bowl"
Next up was the "bowling ball" com­

petition. These were some of the largest
ships sent aloft that day, each over 25 feet
tall. One was an all-metal craft made from
aluminum, the other was made from stan­
dard phenolic tubing. Each was at least
18 inches in diameter and sported the
largest motors seen that day:"M" and "0"
sizes. How big is that? So big that it takes
severa l federal permits to obtain the raw
materials to fabricate the fuel. These were
spectacular! The contest was to see who
could loft a 16-pound bowling ball to an
altitude of 60,000 feet or higher, ejec t the
payload, and recover their rocket. The
winner was the group whose bowling ball
took the longest amount of time to return
to Earth.

Feeling a bit gun-shy after the three­
stage rained on us (and the next one being
all meta!!), I took down my antenna,
loaded the truck, and was ready to run.
But the launch went off beautifully! It
reached altitude, pitched over,popped the
nose cone/parachute, and ejected the
bowling ball. Unfort unately, the para­
chute was fouled and acted more like a
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8123 PAGE BLVD ' ST. LOUIS, MO 63 130' (31 4}427~116
9222 CHESAPEAKE DR. • SAN DIEGO, CA 92123 ' (6 19)279~802

2525 FEDERAL BLVD.• DENVER, CO 80 211 • (303}458-5444
MAIL ORDERS CALL TOL~:F~.EE 1~OO~69-581 0

FAX ORDERS '3 141427-3147

MFJ YAESU PAR Kantronics

R..~A.C......().....N. ~E. P.:.TS~ ICOM
c,......,...ET • .IEIL
.iLincokENWOODrfi W5YI

Van Gorden A ~W-.... AntwInaJ

LAKEVIEW V MALDOL

TV TRANSMITTER KIT
$27.95 ~__

Tired of lugging the ~
VCR to another room
to see a movie while Aunt Martha
watches reruns of the Julia Child
special on PBS? Sick of string ing
wires through the house so Junior
can watch the latest Power Ranger
movie in the comfort of his room?
Never fear, we've got the solution!
Thiskit allows you to send any audio
and video source, like a VCR or N
camera, to any N set for up to 300
feet. With this little kit. you're the
producer and the programming
director of your own N station .
Tunable to any N channel 2-6, runs
on 12 VDC , and accepts standard
audio and video signals. Optional
matching case set, $14.95

From Jim, WB9AJZ/6 CM87:
Limited Single Op-277 Qs 47 Mults =

13,019 pts. Very good activity for January.
Lots of first-timers on the band. Patience is re­
warded!Finally worked CN84 from CM87 on
tropo to W7PUA!Laser is very enlightening!

Fro m Alf, NU8 1 DM43an:
Conditions from central AZ were lousy.

Even the normallyreliable paths toLas Vegas
andTucson were poor.We heard no-one from
California, except for a brief opening on
Sunday afternoon. No Es on 6 meters at all,
and only a couple of short MS bursts. Still, we
had fun. We used Burke's new IC-821 on 2
& 70 centimeters, and a very nice radio it is.
(Lack of) propagation gave us a chance to
relax Saturdayevening,drink somebeers, and
watch the Suns clobber the Knicks....Sum­
mary: 50 MHz 17Q 8G; 144 MHz 35Q 12G;
432 MHz 19Q 6G. Final Score: 2,340 Ops:
KE70T, KF7NP & NU81

Fro m Larry Hogue, WB50 MF CM98:
Please note to all a very hearty thanks for

your participation in the Sweepstakes. The
rovers out here were great. NC7K put on his
road show and did an outstanding job.
KE6ILX, after work, made sure grids were
available that wouldn't otherwise have been
there for us. Many thanks, Jeff. Had a great
time and see ya in June. My Single Op
score....284 Qs 464.Points 64 Mults = Final
Score: 29,696.

REf~i~t •
This remote control coax swit ch
allows you to swit ch bet ween two

75 ohm inputs without leaving
t he comfort of your chair. Perfect
fo r Mini-Dish sat ellit e syst ems,
video game users, and cableTV

households. Requires 2 AA
batt eries (not included.)

flexible solar cells! II
Hi!Jh efficiency flexible solarpanels are !Jreat for

projects! Amorphoussilicon alloyon a thin
flexiblesheetof stainless steel-- now you can

@]
makethat solarpowered T-shirt you've
been wishin!Jfor...or how abouta solar

powered RC car? Solarcharceyour
HT battery! Theideasabound!

1.6v@3S0mA$S.9Sea , - - - - - - - - - -,
10 @ $4.95 ea. t I

approx. 1-3/4 " x 6-1/4 " www.gaewaye ex.com

the Aeropac We b page at <http://www.
aeropac.org>. There are plenty of links
to keep you busy for some time. I know
I' ll be bac k !

Activity Reports

1997 ARRL January
VHF Sweepstakee

Th ankfully, thi s year's contest week­
end fe ll in a lull between winter stor ms
here in the west. Activity was up on both
coasts, with ma ny folks reporting fun
times and good scores. Here are some
preliminary reports fro m the Internet
VHF Reflec tor :

From Bri an, K3VGX:
2 meters-234 Qs 39 Grids = 9126, 90

watts, 8-element beam @ 15' (no mountain!)
From Steve, WA9JML EN5 1:
The temperature outside was about 4°

above zero, but the 2-meter band seemed to
be open. Some of the nearby folks worked all
the way to Kansas. I managed to get out to St.
Paul, MN, and near Detroit, MI. Much of this
was on CWo It was a great time. It' s too bad
thatwecannothave activity like thisona more
frequent basis.

Rockoon-Take Two
Back to the JP Aerospace launch . Fi­

nally ready around 3:30 p.m., it was the
las t launch of the day. The rocket
employed two K550 motors in its base
and its 12-foo t length was filled with elec ­
tronics for telemetry and contro l. Rig ht
out of the box I could tell something was
not right , as it zigged and zagged at wild
angles . One motor lit two seconds after
the other, breakin g the rocket in half.
After that, it flew straight as an arrow,
pitc hed over, and impacted down range.
Sixty-seven minutes later, all we found
sticking out of the grou nd were the mo­
tors and tai l fins, and they were bent
beyond hope of repair.

Quite a show! Obviously, not for ev­
eryone because of the very rea l danger
invo lved in just being a spec tator. Bu t it
was most enjoyable and well-run, with
safety in mind.

big baggy streamer than a parachute.
Still, it took three minutes and 58 seco nds
fo r the ball to hit the desert floor!
Amazi ng! The next ship took off and,
almost immediately, the nose cone blew
while still under power, ripping off the
parachute and crea ting ...you guesse d it...a
ballistic missile ! I heard it break the sound
barrier before it impacted 20 miles down­
range to the northeast. (Now that's a
strike!-ed.)

Operating?
Yes, I did manage to get on the air at

least a little (remember, DNOO is a rare
grid). But it took a defi nite back seat to
the rocket show. On Saturday night as I
was sett ing up the Yag i and tower trail ­
er, they must have lit 20 night launches.
Wi th a flas hing beacon in the nose cone,
they were some of the most memorable
events of the trip. If you'd like to learn
more about this fasc ina ting hob by, visit

..One group had a full telemetry
package onboard that included
full color fas t-scan amateur
television (ATV). They estimated
that their ship reached 100,000
feet since they saw the curvature
ofthe Earth on the video
downlink. "
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"Throughout this mess [caused by the flooding in Reno],
the equipment and training from my VHF contesting proved
most valuable."

From Dick, K3MQH:
Greetings from the frozen Multi Op crew

at South Mountain. Rather than bore every­
one with a litany of things that broke, burned
up, or failed (we always have our share of sys­
tem failures but see no need to report every
problem we had)-Raw Score: 1897 QSO
Points, 254 Mults = 650K +1-

From Del, KDIDU FN3Ifh:
It was a fun contest ! The activity seemed

to be up but the band conditions were not,
except for a short opening on six. The splat­
ter from local overdriven transmitters was
down, making things much more enjoyable.
My results are considerably up from last year.
The changes to the station were moving anten­
nas for 222, 432, 903, and 1.2 from a tempo­
rary 30' location to the top of the tower and
changing from RG-8 to 1_1 /4" hardline on
144. Had a new copy of "CT" and a digital
voice keyer. The voice keyer, by the way, was
an egg-shaped digital recorder by Olympus
for $19.95 at Staples office supply. Worked
great. Single operator totals: 839 Qs 1243
Points 137 Mults =170,291.

From Jay, K0GU DN70mq :
Single Op: Totals, 208 Qs 231 Points 75

Mults = 17,325. Nice 6-meter Es opening Sat­
urday night for about an hour to IL, IN, OH,
and PA. Fairly good 6-meter scatter Sunday
morning. Activity seemed low with few
rovers. EME Qs with SM5BSZ and SM5FRH
were 10% of my grid total on 2 meters.

From Russ, N20 DK FNl2hn:
Here' s a preliminary report for our multi­

op: 885 Qs 188 Mults Total Score> 298,168
points Operators: N20 DK, KD2YB, N2JQR,
W30AB, N2HLT

From John Walker, WZ8D EM79:

Here are the results of my Rover trip last
weekend. I activated 11 grids: EM67, 66, 76,
77, 68, 78, 79, 89, 69 & EN60, 70. Under the
new Rover score criteria: 468 Qs 75 + 11
Mults. 732 Points x 86 = 62,952 . Under the
old Rover score criteria: 468 Qs 250 Mults
732 Points x 250 = 183,000.This is why I only
go out and Rover during the contests one time
or less a year. It is a shame the ARRL had to
screw up another good thing. The only good
a rover is any more is to help the big multi-op
stations run up big scores. That' s OK, but it
does not give the ham who doesn' t belong to
one of these big multi-op efforts much incen­
tive to go to very many grids. I only did it to
help the hams in the Midwest. If! really want­
ed to win this thing, I would be better off just
going to a few grids and spending more time
looking for Qs and mult iplier s. My score
would be a lot better with these rules that are
in place. The old rules gave us more incentive
to go to as many grids as possible. That was \
good for everybody. What do others think
about this? (P.S.: I didn't make any contacts
on the cellphone.)

Testing the Mettle
The recent flooding of downtown

Reno and the adjo ining industrial com­
plex in Sparks, Nevada, have brought
home to me how much we take for grant­
ed the infrastructure around us.

We experienced an entire winter/
spring cycle in 1-1/2 weeks beginning
December 28, 1996. We got four feet of
heavy wet snow that Saturday, followed
by four days of 100-plus miles per hour

gusts. Many power poles went down, not
to mention trees, antennas, etc. The winds
were the worst I can ever remember here
and I' ve been here almost 20 years. Then
the temperatures shot up into the high 50s
and low 60s and it began to rain, and rain,
and rain. With the snow level over 9,000
feet, all the new snow pack from five days
earlier was literally swept off the moun­
tain and into the Little Truckee River.
Within 12 hours of 1997, downtown
Reno was impassable. Harrah' s Casino
shut down its entire operation for the first
time ever. RACES was activated with
volunteers sent to the various evacuation
centers to handle health and welfare traf­
fic. And it kept on raining.

Reno-Taho e Airport looked a lot like
Johnston Island, with only part of the
main runways above water. My home
was never threatened , but I was locked
out of my office for five days until the
water receded and the Hazmat (haz­
ardous materials) team did a survey for
contaminan ts. Our plant was unaffected,
but others closer to the river were not so
lucky. Several of my vendors and com­
petitors were flooded with at least two,
and as much as six, feet of water and mud.

For several days, there was literally no
way in or out of the area via any road . Part
of Highway 80 was falling into a gravel
pit east of town and a massive mud slide
near the Nevada/California border shut
down the western end. Six miles of High­
way 395 South through Walker Canyon
no longer exist! I never knew there were
so many bridges on my commute until I
tried to reach my office on January 3.
After four detours, I was turned around
and told to stay home.

Contesting Experience
Pays Off

Throughout this mess, the equipment
and training from my VHF contesting
proved most valuable. I was ready to deal
with the lost power, wind, rain , mud,
snow, etc., on a moment ' s notice. Con­
tests were started to provide a medium of
adversity in which to train operators.
Don't let anyone ever tell you contests
have no real meaning...they do.

My rover trip for the January VHF
Sweepstakes was a success. More later as
space permits. 73 for now and keep the
reports coming in! Tim, NC7K; e-mail:
NC7K@VHF.RENO.NV.US; Fax: (702)
972.5011; Phone: (702) 972-4722; Snail
Mail:Tim Marek, 360 Prestige Ct., Reno,
NV 89506 USA. •
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n Theory Plain Talk About Radio Theory

A Few Words about
Transmission Lines & Impedance

It's measured in ohms, but it's not resistance. Transmitters,
transmission lines, and antennas all have it. But many of us really
don't understand very much about this month's topic-impedance.

M
any times, when looking over
ham literature , you' ll see the
word impedance . Usually the

term is used in conjunction with trans­
mitters, transmission lines, and antennas.
In ham radio applications, the purpose of
a transmission line is to carry radio fre­
quency (RF) energy from one place to
another- usually from a piece of radio
equipment to an antenna which is mount­
ed in some remote location.

All transmission lines, also known as
fee dlines, consist of two conductors and
a dielectric, or insulating material, to keep
them apart. The dielectric may be poly­
styrene, foam, or even air, which is the
most efficient (but it' s not weatherproof).
Most feedlines also includ e additiona l
insulation to keep the conductors from
coming in contact with people, animals,
etc. One of the most commonly used
transmission lines, even at YHF where
it's not particularly efficient, is RG-58
coaxial cable, also referred to as 52-ohm
coax . Are there resistors in the coax?
Where does the term "52 ohms" come
from? When we speak of 52-ohm coax ,
just what does the 52 ohms refer to?

The 52-ohm value is the impedance, or,
more correctly, the characteristic imped­
ance for the cable. It is not the resistance
specification. The characteristic imped­
ance is the impedance measured at one
end of an infinitely long piece of trans­
mission line. If you were to test the
impedance of a piece of RG-58 coaxial
cable a zillion miles long (see Figure 1),
it would measure 52 ohms.

Measuring Impedance
How is the characteristic impedance of

a feedline determined? In the case of co-

Infinitely long

fjii
Signal '"
source

Figure 1. The characte ristic impedance ofa
transmission line is the impedance measured
at one end ofa cable ofinfinite length. Since
there are no infinitely long cables, this mea-

surement is made in theory only.

axial cable, it' s a ratio between the sizes
of the center conductor and the outside
condu ctor or braided sheath, plus the
spacing and the type of insulation (dielec­
tric) between the two conductors. You
can' t measure the characteristic imped­
ance of a transmission line with an ordi­
nary ohmmeter, as if it were a resistor.
This is because impedance is the resis­
tance to alternating current and a volt­
ohm-milliammeter (YOM) measures
things with direct curren t. On the AC
scale, it' s only capable of measuring low
frequencies like the 60-Hz power that' s
available in your home.

You can, though, measure the charac­
teristic impedance of a transmission line
with a setup similar to that shown in
Figure 2. The signal source could be your
transmitter.The variable resistance would
be adjusted until the RF voltage across
the resis tor (point A) is exactly the same
as it is for point B. Then you can measure
the DC value of the resistor, and this will
appro ximate the characteristic imped­
ance of the line. Don't worry; you won' t
need to test the coax cable you buy. If it
carries an "RG-" number, the impedance
is probably listed in theA RRL Handbook.

If the line is something less than infi­
nitely long, it must be terminated in a
load, such as an antenna, that matches its
characteristic impedance or there will be
a mismatch. (Next month , we' ll talk about
what happens to your transmitted energy
when a mismatch does occur. But for this
discussion, let' s fill in your knowledge on
some things about impedance and trans­
mission lines themselves.)

Matchmaker,
Matchmaker...

Ifyou connect a short length of 52-ohm
cable to a load, such as a 52-ohm resis­
tor, the characteristic impedance at the
transmitter will be 52 ohms at all fre­
quencies for which the cable is rated. In
this instance, all the impedances are
matched (see Figure 3).

Obviously, there's no point in connect­
ing a resistor to the far end of the cable
unless you're trying to measure some­
thing or don't want your signal to radiate.
But it illustrates the point that the anten­
na connected to the cable should match,
as closely as possible, the characteristic
impedance of the transmission line. An
antenna will provide a perfect match if it
appears to the cable to be a 52-ohm resis­
tor. However, if the transmission line is
terminated in some value other than its
characteristic impedance, the input impe­
dance at the transmitter end may be wide­
ly different from the characteristic impe­
dance. The impedance that the transmitter
"sees" will depend on the amount of mis­
match at the load or antenna end and the
physical length of the cable.

This mismatch is most striking when
the cable is one-quarter wavelength (or
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Figure 2. You can measure (approximately)
the impedance ofa piece ofunknownfeedline
by putting a variable resistance (potentiome­
ter) in series with the output of your trans-

mitter. See text f or details.

the trapping of the unwanted signal will
not be complete. But you can also make
an adjustable trap by substituting a vari­
able capacitor for the shorted end of the
cable. You' ll need to shorten the cable an
inch or two for this to work. Inoperation,
you simply connect the half-wave stub in
parallel with the transmission line (using
a "T" fitting) to the antenna. Then , when
the interference occurs, adjust the capac­
itor for minimum interferenc e. -If the
interference nulls with the capacitor at
maximum, make the line slightly longer;
if the interference is at minimum with
minimum capacitance , make the line
slightly shorter.

The Right Cable for the Job
If a transmission line is terminated in

its characteristic impedance, the sending
end will always "see" the same imped­
ance, no matter how long the line may be.
This is referred to as an untuned trans­
mission line. However, if the termination
is some other value, the impedance seen
by the transmitter will vary with the
length of the line. Inorder to transfer the
most energy from the source (the trans­
mitter) to the load (the antenna), each end
of the line should be terminated in the
characteristic impedance of the transmis­
sion line. In the example above, this
should be 52 ohms.

I've used RG-58 in these examples, but
there are several other types of 52-ohm
coaxial cable available as well. For exam­
ple, RG-8 exhibits the same characteristic
impedance but is twice the diameter of
RG-58. Why would you need the bigger
cable? The smaller RG-58 (0.195 inches)
will only handle 100 watts or so. Ifyou try
to feed 1500 watts of power through RG­
58, nearly 5.5 amperes will flow in thec en­
tel' conductor. This high current will heat
up the center conductor and melt the poly­
styrene insulati on. The cable will ulti­
mately arc between conductors or actual­
ly short out. The larger center conductor
of RG-8 permits more RF current to flow
in the wire with less heating. Amateurs
who run a "full gallon" on the high fre­
quency bands often use RG-213. This 52­
ohm cable is 0.405 inches in diameter and
is rated at 5000 volts breakdown.

Most amateurs who operate VHF and
want the maximum power delivered to
the antenna use Belden 9913. Inaddition
to the polystyrene dielectric, this cable
(and the equivalent made by Carol and
other companies) uses a spiral filament of
polystyrene so that there is a minimum of
contact between the center conductor and

Figure 3. It 's a match! If a 52-ohm load is con­
nected to a short length (no more than 50 feet
or so) of 52-ohm cable, the transmitter will
"see" a 52-ohm load at any frequency fo r

which the cable is rated.

Signa'{j
source

Measuring Up
How do you get the dimension s "exact­

ly right?" Well, a quarter wave at 155
MHz is about 18 inches, but this is not the
right dimension. Why? Coaxial cable (in
fact, almost any transmission line) has a
propagation velocity or velocity facto r.
This means that RF energy does not trav­
el as quickly through the cable as it does
through free space. The formula for cal­
culating the length of the stub in inches
is 2952 times the velocity factor, divided
by the frequ ency in megahertz. How do
you calculate the velocity factor? Actual- \
Iy, you don't. You look it up in an ARRL
Handbook or call your ham radio dealer
and ask them.

The Handbook shows the propagation
velocity of RG-58 as 0.66 (note, for foam
insulation, rather than polystyrene insu­
lation, the propagation velocity is 0.79).
So the answer for the correct stub length
to trap a ISS-MHz signal is 2952 times
0.66 divided by 155, or 12.57 inches.
Stated another way, the resonant fre ­
quency of this trap, made from coaxial
cable, is 155 MHz.

You can also make the stub any odd
multiple of a quarter wave length (for
example, 3/4 wavelength. Or, instead of
a quarter-wave line, you can use a half­
wave (or a multiple of a half wave) and
short the end of the cable, rather than
leaving the end open (as in Figure 5). A
half-wave line will always reflect the con­
ditions at the far end, at the resonant fre­
quency (the frequency for which it was
cut). So, if you used a half-wave line, it
would be 25.14 inches long (twice the
number calculated above for a quarter­
wave at 155 MHz).

If the propagation velocity is slightly
different from the calculated value, or if
you didn 't get quite the right frequency,

the paging transmitter blast my radio into
oblivion. With the stub connected to a
BNC "T" fitting on the radio antenna con­
nector, the interference is nonexistent.

B

A

Signal
source

Notching Out Interference
On the other hand, if you were to leave

one end of a quarter-wave stub open
(Figure 5), and connect the other end in
parallel with the line connecting your
radio to the antenna, it would appear as a
short circuit at 144 MHz. This effect can
be more than just a technical curiosity­
you can use it to solve a problem.

Let ' s say there ' s a paging station on
155 MHz that' s really nailing your hand­
held radio when you have it connected to
an outside antenna. Every time the pag­
ing station sends out its coded message
(usually several times a minute) it creams
the station you're trying to hear. By cal­
culating a quarter wavelength at 155
MHz and cutting a piece of coax to this
length, you can make an excellent trap to
get rid of the paging station interference.
Leave one end open and install a con­
nector on the other end of the stub. Use a
"T" fitting near your radio and connect
the stub in parallel with the line going up
to your antenna. Ifyou get the dimensions
exactly right, the short circuit at 155 MHz
will almost completely short out the line
(and "notch out" any signals at that fre­
quency), without materially affecting
your operation at 144 MHz.

I use a stub just like this to get rid of
the signals from a local paging company.
When I connect my Alinco DJ-580 to an
AEA "Isopole" antenna, the signals from

some odd multiple) long at the operating
frequency. Inthis example (see Figure 4),
let' s say you cut a length of RG-58 for
144 MHz and short circuited one end. If
you measure the impedan ce at the other
end at 144 MHz, it will be so high that
there would be no effect if you connect­
ed this "stub" in parallel with the trans­
mission line between your radio and the
antenna. Incidentally, in this drawing, the
symbol for impedance is Z; the symbol
for wavelength is A.
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Surface Transportation
One last bit of information to add to

your storehouse of transmission line
knowledge: RF energy travels on the sur­
face of a conductor. For this reason, the
very highest quality cable is silver plated
to reduce the losses at radio frequencies.
You' ll find foam cable with silver plated
braid and center conductor at bamfests
and ham convention flea markets. This is
often military surplus and is a good
investment for your VHFfUHF station.

copper center wire. In other words, the
resistance of the cable diminishes the
voltage delivered to the antenna just as
the resistance of your battery cable di­
minishes the voltage delivered to the
starter motor in your car.

Most of the loss, however, is a result
of dielectric loss.No matter how good the
cable quality, the dielectric ofthe insula­
tion separating the center conductor and
the outer sheath will always absorb some
power. The least absorption occurs when
air is the dielectric. Broadcast stations
and amateurs who want the last possible
drop of RF energy delivered to the anten­
na will use a transmission line consisting
of copper tubing and ceramic beads every
few inches to support the center conduc­
tor. Sometimes these lines are even gas
filled and pressurized to prevent the entry
of moisture which can also sap power
from the line. This type of feedl ine is
known as hardline.

Dielectric loss increases with frequen­
cy. If you look at the specifications for
coaxial cable, you' ll usually see a figure
giving loss per hundred feet at 30, 150,
and 450 MHz. Polystyrene cable is very
lossy and it' s not at all uncommon to have
only a fraction of the transmitter power
appearing at the antenna on UHF and
SHF frequencies when you use this type
of cable. When operating on UHF, ama­
teurs should always use cable with a foam
dielectric or the Belden cable mentioned
earlier. For super high frequencies, the
transmission line takes the form of a
waveg uide. This is a rectangular-shaped
metal tube that carries the signal from
transmitter to antenna. In this transmis­
sion line, air is the dielectri c.

But What If...?
Next month, we' ll discuss what hap­

pens when the antenna and transmission
impedances don ' t match and explore the
fascinating subjec t of standing waves.

73, Don, W6TNS

Measures AJ4 at f
. very hig h j tJ Short
Impedance circuit

(Z)

Power Loss
No transmission line is a perfect trans­

port medium. No matter how good a cable
you use, there'll be less power coming
out the far end than is delivered to the
sending end by your transmitter. Some of
this is due to the resistance loss of the

the support insulation. Air is the best
dielectric there is.

In addition, there are many common
transmission lines with impe dances of
other than 52 ohms. For example, your
cable TV system probably uses RG-6 or
RG-59 coax. Both cables are rated at 73
ohms. RG-6 uses foam dielectric and has
a propagation velocity of 0.75, while the
velocity factor of RG-59 is the same as
for RG-58 (0.66; 0.79 for foam dielectric).

There' s another type of transmission
line, rated at 300 ohms, which is referred
to by several names. It consists of two
identical copper wires separated by a
plastic dielectric (usually chocolate brown
in color) and is called twin-lead or rib­
bon line. It's used mostly to connect tele­
vision and FM radio antennas with home
entertainment equipment, but some hams
also use it, especially on HF. In ham radio
applications, you may see ribbon line
with pieces of insulation punched out or
a larger line using two copper wires sep­
arated by ceramic or plastic spacers; it' s
then referred to as ladder line because of
the similar appearance. Since both con­
ductors are ident ical, twin lead is also
known asbalanced line.On the other hand,
coaxia l cable with conductors of differ­
ent sizes is known as unbalanced line.

Figure 5. The Ultimate Mismatch. A quarter­
wave "stub " with an open circuit at one end
appears to the transmitter as a short circuit
at the resonant fr equency. You can take
advantag e ofthis to "notch out " interference

on a specific fr equency (see text ).

Figure 4. A quarter wavelength of feedlin e
shortedat one endpresents such a high imped­
ance that, if it's connected in parallel with
your antenna cable, the transmitter won 't
even notice that it 's there. But see Figure 5.
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comer to VHF

Choosing and Installing
RF Connectors

What's the best coax connector for VHF and UHF? Here's a hint: it's
NOT the "UHF" connector! Here are tips on preparing and installing
the most common connector types.

-~

.~.I===~---~ - --

Step 3

Step 1

Step 2

Last time, we took a look at trans­
mission lines- coaxial cable pri­
marily. This month, let' s look at

those little devices that connect the cable
to the various parts of the station, that is,
coax connectors of one sort or another.

If you're a new ham, your mind prob­
ablyjumps instantly to the ubiquitous PL­
259 (plug)/SO-239 (socke t) fami ly of
connectors. A more technical name for it
is UHF connector. Actually, it would be
hard to come up with a worse (or more
unfortunate) name for this series. Of the
common connectors in use, it's probably
the worst of the lot for VHFfUHF work.

We'll take a look at this "worst-case,"
but all too-wide-spread scenario first,
then move on to some other popular con­
nector types.

Figure 1. The ubiquitous PL-259, also known as a "UHF " connector, even though it's inf er­
ior fo r VHF/UHF use. Nonetheless,follow these steps fo r the best possible connection.

"...PL-259s have a multitude ofshortcomings. But they do have
one main advantage: there are so many ofthem around that
they've become very inexpensive, usually costing no more than
$1 per connector."

Why NOTto Use PL-259s
This connector was designed in the ear­

liest days of using coaxial cable for radio
work (early 1930s), back when "short­
wave," say 20 meters, was among the
most exotic forms of radio. Test equip­
ment was extremely crude or non-exis­
tent. Little was known about impedances
or how to minimize unwanted "lumps" of
impedance along a transmission line. So,
this family got tagged with the "UHF"
name by people who sincerely believed
that it was a good connector for RF well
up into the UHF bands. Pity.

These days, people experienced with
RF know that PL-259s have a multitude
of shortcomings. But they do have one
main advantage: there are so many of
them around that they've become very
inexpensive, usually costing no more
than a $1 per connector.

If you're beginning to get the idea that
I don't like this connector, you're right!
Ham radio could get along just fine with­
out it. Over the years, I' ve installed more
than my share of antennas and connec­
tors. Early on, I noticed a pattern devel­
oping when I had problems with a new
antenna or cable. I could almost always
fix the problem by cutting off the old UHF
connector, throwing it away (they're so
cheap, why would you risk trying to reuse

a defective one?), and putting on a new
connector from scratch. I' d say that 90 to
95% of my antenna problems have been
due to bad UHF connectors.

What's Wrong with
UHF Connectors?

How can they go bad? Well, it' s not so
much that they go bad as that the instal­
lation goes bad. It' s very easy to make a

By Peter O'Dell, WB2D
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Step 4

Step 5

around . This gives you a "trail" to follow
in the next step. Now, using a really sharp
knife, cut through the casing, the braid,
and most of the dielectric material, being
careful not to score the center conductor.
When you have cut all the way around in
this manner , begin twisting the end ofthe
coax in the direction of the twist of the
strands in the center conductor. This
should remove the end and keep the cen­
ter conductor tightly twisted together. If
the cut end (all three layers) does not twist
off,go back and cut deeper into the dielec­
tric.Now score the outer casing 511 6" back
all the way around, making sure that you
do not score the braid. If you do score it,
cut the tip off and start over. Next, remove
the outer casing and tin the braid and cen­
ter conductor with a good grade of sol­
der. (If you're new to soldering, "tin­
ning" means 'applying a thin coating of
solder to a surf ace. This helps make
stronger connections later.-ed. )

Now to the connector itself. You
should use a silver-plated PL-259 if at all
possible. It' s not much more expensive
than the nickel-plated variety but is much
easier to solder. You can buy the silver­
plated versions at most hamfests and from
some of the vendors that sell wire anten­
nas and parts. If you buy 25 or 50 at a
time, the cost is about the same per unit
as buying the nickel-plated ones singly.
It' s well worth the investment. You 'll be
surprised how many of the little devils
you 'll probably use in a year, too.

First of all, slide the coupling ring of
the PL-259 onto the cable, making sure
that the threaded end is facing the end
where you're attaching the connector.
Now, screw the body of the PL-259 onto
the prepared end of the cable. Before sol­
dering , double-check that the coupling
ring is there and that it also faces the end
where you' re attaching the connector
(you wouldn' t believe how many times
I' ve...I just don't want to think about it).

If you have the silver-plated type PL­
259, use the biggest iron that you can find
and solder the body to the tinned braid

"You can usually tell if the cable
has been compromised by
peeling back just a little ofthe
outer casing. If the braid is
tarnished, discolored, or
corroded, the cable is worthless.
Throw it away."

3/8"~ US/8"

the connection and destroy it. Moisture
may even get inside the coax. If only the
connection has been compromised , you
can cut off the old PL-259 and replace it.
You may need to also replace the 50-239,
or at least clean it. If moisture has made
it inside the coax, you should replace the
contaminated piece of coax as well. You
can usually tell if the cable has been com­
promised by peeling back just a little of
the outer casing. If the braid is tarnished,
discolored, or corroded, the cable is
worthless. Throw it away.

Connecting PL-259s
Even though PL-259 connectors are far

from ideal, most radios come with 50­
239 sockets, giving you little choice at the
radio end of your cable, although adap­
ters are another option (see below). (Plus,
despite all of its flaws, a properly-pre­
pared and installed PL-259 will be ade­
quatef or use up to 225 MHz.- ed.) Ifyou
follow these simple steps, you should
have a PL-259 that' s as good as it gets.

Let's start by preparing the coax. PL­
259 connectors are designed for RG-8
type cable (see Figure 1). Measure 3/4"

from the end of the coax and lightly score
the outer plastic casing all the way

Step 1

~ M"WA
~a __1 3/4"

Step 2

~ PI
Step 3

Figure 2. Preparing and installing a PL-259 on smaller cable. See text for details .
(Courtesy Amphenol Electronic Component s)

mistake with them during installat ion.
First of all, you must solder the body of
the connector to the braid. Relati vely
speaking, this is a lot of metal-metal that
conducts heat very well-so, you have to
use a lot of heat. But you don't want the
soldering iron to linger on the"connection.
The center insulator is made of plastic and
is easily melted, allowing the conductors
to move closer together. At the very least,
any distortion in the shape of the cable
causes an impedance lump. At HF, such
a lump might be almost unnoticeable or
undetectable, but, at VHF/UHF, such
lumps can play havoc. Worse, if you have
stray strands of wire from the braid or cen­
terconductor, they might migrate through
the insulation and short out the center
conductor to the braid. That is not a good
thing to have happen .

Another major source of problems is
that the UHF connector is not weather­
proof-not at all! For any kind of outside
installation, you need to add some sort of
weatherproofing. One common approach
is to wrap the junction with plastic elec­
trical tape. This technique does provide
some measure of protection. But there is
a tendency for tape to slowly disintegrate
over time-particularly the bargain base­
ment brands-allowing moisture to enter
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6 ONLY THE 31-2XXX and 31·3XXX CONNECTORS CONTAIN THIS WASHER

new hams may think that there' s enough
contact between the braid and the body
of the connector to neglect the soldering
stage. Not true! Although the connection
might appear adequate when first assem-

. bled, some degree of corrosion is inev­
itable, and that means that the connection
will deteriora te. PL-259s are not com­
pression-type connectors !

But no matter which type of PL-259
you use, you' ll need to protect it from the
elements. The best approach is to apply
a layer of sealant putty. It' s sold under the
brand name Coax-Seal, among others.
RadioShack also carries a version of this
product, which comes in long tape-like
strips. Simply wrap the "tape" around the
connector so that the connector is com­
pletely covered. Squeeze with your hands
to form a tight protective covering. For
additional protection, you can wrap the
puttied connector with plastic tape. I' ve
never found a connector treated this way
to show any weather damage, even after
several years of exposure to nasty New
England winters.

If you have a lot of connectors to seal,
however, thiscan get fairly expensive.
You can also use a less expensive putty
sold in hardware stores to seal ductwork
(usually called "duct seal" or some sim­
ilarname). Typically, this material comes
in small "bricks" and is a little less pli­
able. You' ll need to cut off a small chunk
of the putty and roll it around in your
hands until it becomes workable. Then
wrap it around the connector and form it
into a tight seal as mentioned above. It' s
probably a good idea to add electrical tape
to this treatment, as well.

PLUG BODY

19"
a ="64

"~~~'~3
-11--0094(204)
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" til
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NUT WASHER GASKET CLAMP BUSHING MALECONTACT

StepS

Step 4

Step 3

Step 1

+ THIS PART ISUSED ONLYWITH RG·62, 71OR 210 CABLE

Step 2

Figure 3. SNC connectors come in several styles of construction. These are the assembly
instructions provided by Amphenol. (Courtesy Amphenol Electronic Components)

through the four holes in the body . Do
this as quickly as possible, but make sure
you get a good flow of solder on both the
body of the connector and the tinned
braid. Wait a few minutes to allow some
cooling to minimi ze the possibility of
heat damage to the unit. Now solder the
center pin, tilting the tip downward at
about a 45° angle to allow the molten sol­
der to be sucked up into the center pin.

How big should the soldering iron be?
Well, one of those standard issue 140­
watt soldering guns is marginal for this

. work- the tip just doesn' t have enough
mass. I have an ancient soldering iron
with a tip that' s about 1/2" in diameter. If
you can find something similar at a ham­
fest, grab it-by the handle! You may
also be able to use a medium-sized pro­
pane or butane torch for this work.

If you didn't take my advice and have
the nickel-plated type connector, you
should take a metal file and "rough up"
the surface area around each hole before
screwing the body onto the prepared end
of the coax. Also, tin the roughed area
before attaching it to the prepared end of
the coax and attempting to solder to it.

If you' re using a smaller cable like RG­
58, as is often the case in mobile instal­
lations, you' ll need to use an adapter
(UG-175/U or UG-176/U) . Figure 2 de­
tails assembling the PL-259 with these
units. Besides some slight variation in
cutti ng dimensions, the biggest differ­
ence is that you' ll leave the braid un­
tinned. However, you do want to solder
through the four holes of the connector
body to the braid, just as when installing
the connector on RG-8-style cable. Some

What's a Better
Connector?

So what connectors are best for VHF/
UHF work? There are a number of dif­
ferent ones on the market, but the most
popular are the BNC units for the small­
er cables (RG-58, -59, etc.) and Type-N
for the RG-8 sizes. Both of these styles
are weatherproof when properly in­
stalled. In both cases, the only soldering
to be done is the center pin, so there's far
less chance of damaging the cable with
excessive heat. Furthermore, they're
constant impedance devices, minimizing
impedance lumps. And, finally, both
styles offer both male and female termi­
nations for cable attachment.

BNC and N connectors are the most
common of the "good" connectors, but
there are a number of other types on the
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S-COM INDUSTRIES
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LOVELAND, CO 80539

l'ct-'cater Controllers
970-663-6000

E-mail : scomind@aol.com
Fax: 970-669-1585
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CornerBeam?
'SWR < 1.2:1 across the band
-Gain of a 15 ft Yagi
-No dimension over 7 it
040 dB Front- to Back Ratio
'60° Half-power Beamwidth
'Mounts d Lfectly to mast
•Vertical or HOrizontal Polarization
2me ters $145, 220 MHz $145. 70 em $115. Dual 146/440 S165
weighs on ly 10 lhs. Add $ 11 Shipping & Handling. Info SI.
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CIRCLE 59 ON READER SERVI CE CARD

H~.lp W§!nted
invof~ed with a project-or acti~iiy

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 sh about a VHF-related ic. You can
cont y mailat 76 icksville,
NY 11 (send-an SA s' guide2
lines), by e-mail to <CQVHF@aol.com>. or via
our World Wide Web page, <http://members.
aol.comlcq vhf/>. We look forward to hearing
from you.

If you're plann ing a move in the near future, don't risk missing an
issue of CQ VHFMagazine Please g ive us 6·8 weeks not ic e if you 're
plannin g on changing yourcddress. Just write your new address
and mail n, WITH YOURSUBSCRIPTION MAILINGLABEl, to:

CQ VHF Magazine
76 North Broadway, Hicksville, NY 11801

Line of Sight (from pag e 4)

with an April "Mobile Special." Several
of our features and columns this month
cover a mobile theme, including
K0DAS 's "Secrets of Successful Rover
Operating," WB6NOA's look at "Mov­
ing Off Repeaters When You're on the
Move," and "In the Public Interest" guest
columnist K0 6UX's "Driving the Public
Service Highway." Plus, we take "going
mobile" to new heights with the conclu­
sion of WFI F' s series on contacting the
Mir space station, NC7K' s report on ama­
teur rocketry (including amateur radio),
and N2IRZ 's look at using GPS satellites
to tell youjust where in the world you are.

So buckle up and enjoy the ride!
73 de NW2L
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Caveat Emptor
(Buyer Beware)

Finally, if you' re buying surplus con­
nectors at a hamfest, be sure you know
what you are getting. Always buy new
connectors, and make sure they're de­
signed and sized for the cable on which
you will be using them. And if you insist
on staying with UHF connectors, go od
luck. You'll need it. •

ing the exact measurements for such a
model. Also, make sure that you have a
connector designed for the cable size that
you are using. BNC connectors designed
for RG-59 cable will fit onto RG-58, but
you won't have a secure weatherproof
connection and you will have an unwant­
ed impedance lump. Not good.

MALE CONTACTCLAMPGASKETNUT

Step 1

Step 5

market. If you have equipment that
comes with yet another type of connec­
tor, such as an SMA, you may want to
consider converting it to a BNC. An alter­
native is to use adapters. Good adapters
work quite well without introducing a lot
of loss or impedance lumps into the sys­
tem. Like the PL-259s, adapters often
come in either silver-plated or nickel­
plated versions. Again, go for the silver;
trust me, you'll have fewer problems.

Figures 3 and 4 detail the assemblage
of BNC and N connectors, respectively.
Keep the measurements as exact as pos­
sible. Several versions of each connector
are available. We've included the most
popular ones in the diagram, but it ' s al­
ways possible to find one that 's con­
structed slightly differently. If you do,
you may want to contact the manufac­
turer directly and ask for a diagram show-

Figure 4. You 'll find that Type-N connectors also come in several popular construction styles.
These are the assembly instructions provided by Ampheno ljor this series. (Courtesy Ampheno l

Electronic Components)
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lub5~otlieht Ham Radio Clubs in Action

50utheastern VHF 50ciety, Inc.

Findine a Radio Cub

For more information on SVHFS or the
1997 Conference, visit our Web site or
contact Tad Danley, NZ3I , 2045 Amber
Creek Drive , Buford, GA 30519, (770)
513-9252 or <tad.danely@nextel.com>.

Where can you find experienced hams to help you learn new
things or to answer your questions when you're confused?
Where can you find used gear at reasonable prices? Or help

putting up your new antenna? A magazine like this-one can help
with the first three, ofcourse, but sorry, we don't do anterinas (except
ourgwn).

For hands-on, inc n help and ation, no . n Ion int
estingactivities andthe chance to make new friends, you simply
can't do better than your local radio club. But clubs .can sometimes
be hard to find. Here are some suggestions:

1. On the air-if you've got a radio and you 've found your local
repeater, listen for announcements (many repeaters are sponsored
by clubs) or get on and simply ask someone.

2. The ARRL (American Radio Relay League)-many of the
most active clubs are affiliated with the ARRL. A list of affiliated
clubs in your area is available by c ing (860) 594-0200, or via e-
mai uest on theT et to <a an@arrl.or nore the
an the address y're just! to set off! ddress fro
what's around it.).

3. Try the phone book-some clubs have their own phone num­
bers (often hooked to an answering machine) and separate listings
in the directory.

4. Your local Radio Shack or ham store-these are often sources
of information on area clubs.

5. Online-America Online's Ham Radio Club offers a directo­
. ry of ARRL-affiliateddubs, broken down by state.

Once you find a cl , get in touc with a memb
up eeting.lf O]ust sh e prepar ,
tiati introduce self and 1 eknow you anew ha
Manyhams are friendly but shy, and they may not feel comfortable
approaching a stranger. (If that description fits you as well, you 'll
probably do best to contact a member before the meeting so that
someone is expecting you and can begin introducing you to other
members.) In nearly all cases, you'll be warmly welcomed both to
the club and to the worldwide community of ham radio.

ern VHF Society, including how to join
the organization and updated information
on the 1997 Conference, including the
ability to register directly from the
SVHFS Web page.

• The 1997 Southeastern VHF Society,
Inc. Conference will be held on Friday
and Saturday, Apri14 and AprilS , 1997,
at the Atlanta Marriott Northwest,
Windy Hill, located between Atlanta
and Marietta, Georgia. A special con­
ference rate of $69 per night plus tax is
being offered. Attendees may make
reservations by calling the hotel direct­
ly at (770) 952-7900 or by calling
Marriott's toll free number (800) 228­
9290 . Make plans now to attend! (See
March, 1997, CQVHF, p. 80, for addi­
tional conference information).

• A call for conference papers was
announced by Dick Hanson, N4HSM,
with a submission deadline of January
31,1997.

• Jim Worsham, WA4KXY, was elected
Conference Chairman. Jim brings
broad experience in organizing profes­
sional technical conferences and in ·
weak-signal VHF work to SVHFS.
He's actively involved in working with
all committee chairpersons to plan and
organize the event and to ensure a first­
rate conference for all attendees.

• SVHFS President, Steve Adams,
WS4F, announced that the articles of
incorporation had been filed with and
approved by the State of Georgia. This
is an important step in the growth of
SVHFS and the Conference.

You 're invited to visit the Southeastern
VHF Society, Inc. on the World Wide
Web site at: <http://www.akorn.netJ­
ae6e/svhfs/svhfs.html>. You can get
additional information on the Southeast-

lle Southeastern VHF Society, Inc.
(SVHFS) was formed in December,
1995 to promote weak-signal modes

of operation and experimentation on the
VHF , UHF , and microwave bands and to
sponsor a technical, educational, and
operating conference yearly in the south­
east beginning in the spring of 1997 .
SVHFS held its latest meeting on August
17, 1996 at the Huntsville Hamfest in
Huntsville, Alabama. Several important
achievements were announced there.

By Ted Danley, NZ31
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Q: I was wondering if there is an onl ine manual somewhere
about using the Kantron ics KISS mode so I could get my graph­
ical TCPfIP packet program working . Plu s, I know that my
TCP/IP system (44. 112.0.95) is marked in the tables on the
Internet as <n3tav .ampr.org>, becau se I tried getting a Web
page off of it. I couldn't get to it because my local TCPfIP gate­
way is being worked on. But if I could, would I do the same
things as on the Internet for http addresses, such as <http://
n3tav.ampr. orgfmainmenu.htm>. Wh at I am trying to do is
make a more user-friendly packet-type serve r that normal
AX2 5ers could see as a strictly ham radio BBS . Th en maybe I
could get a new (miracle) netw ork goin g which is easy to use.

On another topic, I was wondering if it would be possible to
have an IP router on a satellite, so we TCPfIPers don 't have to
use the Internet to "assist" us in our QSO s.

By the way , I am 15 years old and have been a ham for over
2 1/2 years. I have been on packet for just over 2 years . I am a
memb er of the TeenNet (amateur radi o), and its Web page is
<http://fibo .hogent.be/-on4bds/teennet.html> (mig ht be only
.htm). I go to Central Catholic High Schoo l in Pittsburgh, PA.

73,
Joe Malingowski, N3TAV

Pittsburgh, Penn sylvania

A: Joe- The answer to your first question comes from
"Digital Data Link " columnist Don Rotolo, N2IRZ; Phil Karn,
KA9Q, who wrote the ham radio version of TCPIIP fi elds the
second. Our thanks to both Don and Phil.

FromN2IRZ:
I'm not aware of any Web pages that cover the use of KISS

mode , spec ifica lly in Kantronics products, but you might want
to try contac ting Kantronics with your question s.

KISS mode is really simple, though. After all , KISS stands
for "Keep It Simple, Stupid." Basically, once you put the TNC
into KISS mode (and all TNCs are supposed to be exactly the
same), it sends as a pack et whatever com es into the RS-232
port . It does not look at the data, does not reac t to any charac­
ters (except for those TNCs on which a specific character takes
it out of KISS mode), nothi ng- whatever comes in goes out the
radio port, and vice versa.

On to your question about sending Web-type pages via pack­
et. lfthere is a physical connection between the amateur station
and the wire Interne t, and all the servers are configured to both
recognize that and allow connections into it, then, yes , you can
do just wha t you say . Any Web pages on that server (the one
that actually is n3tav.ampr.org) that you put there can be seen
with an http:// address. Two problems, though: Most sysops
don't allow Internet peop le access to amateur stuff, because it
could then possibl y go out over the air, and that would let a non­
licensed person use amateur frequencies without a control oper­
ator present , which isn 't allowed. The other problem is that your
server must be runn ing Web Server software as well, so it knows
what to do when a Web requ est comes in.
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My advice, though , is to not try rein venting the wheel. Search
for ham radio We b sites, because there are other hams out there
who are doing just what you want to do-essenti ally, use a
TCPfIP network to allow typical Internet applications ~)Ver

packet radio. Remember, though, that most amateur networks
don ' t have the bandwidth (capacity) to run a Web page through
them. (As an experiment, try access ing the Internet at 300 baud ,
a typical throu ghput speed for a 1200-baud amate ur network).

Th e second question wa sn' t addressed to me , but here ' s my
two cents: Ah, yes- a TCP/IP router in a satellite. Of course ,
tha t' s bes t asked of the satellite people, espec ially AMSAT . I
think (but am not sure) that the main problem is that a TCPfIP
router can't reconfigure itself on the fly: the routing table s are
stat ic, and unfortunatel y its view of ava ilable stations (things to
route to) on the ground is co nstantly changing. One thing
TCP/IP does not like, espec ially the routers, is stations that come
and go. So , unl ess you have a geosynchro no us sate llite, a
TCP/IP router might not work at all.

From KA9Q:
I don 't kno w if the idea of puttingan IP rout er on a satellite

has been seriously discussed in detail, but my initial reaction is
that it wou ld not be a good idea. In general, if you have a choice
between put ting a functio n in orbit and leaving it on the gro und,
it' s better to leave it on the ground where it can be fixed and
upgraded . Computer hardware, especially the kind of hard ware
necessary to run a full-blown Internet node, tends to advance
so rap idly that it ' s invariably obsolete by the time it reaches the
laun ch pad . And, of course , on the ground, you can use cheap
commodity hardware fro m the local swap meet ; in orb it, the
dem ands of reliable space operation generally require a custom
design with a far lower "bang for the buck ."

So I am a "minimalist" when it comes to the functions you
put in a satellite. The min imal functi on for communicati ons is
of cour se a "be nt pipe" linear tran sponder like those AMS AT
has flown on many satellites. A linear transponder is simple,
reliable, and flex ible; it repeats whateve r it hears, including new
modes and modul ation methods that didn 't exist when the satel­
lite was laun ched. The complexi ty is left on the gro und.

There is a case for placing more "intelligence" in orbit than
a bent pipe tran sponder, as in the Microsats and the RUDAK
experiments on the Phase 3 satellites . The potenti al benefits of
doing this include:
• support for non-real-time store-and-forward co mmunication,

as on the Microsat satellites. This makes low earth orbit laun ch
opportunities more interestin g than they otherwise might be;

• digital regeneration, which avoids wasting downlink power
on repeated noise and collisions;

• imp roved upl ink contention resolution (for example, by hav­
ing multiple uplin k receivers feed a common dow nlink trans­
mitter, as in the Microsats);
• the ability to use different modulation and coding met hods
on the uplink and downlink, each one optimized for the spe­
cific task (you might use spread spec trum on the uplink for its
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multiple-access benefits while using a nonspread spectrum
downlink, for instance).
Another possible benefit of an "intelligent" satellite is sup­

port for direct intersatellite relaying, which implies circuit or
packe t switching of some sort. This is a rather advanced notion
that AMSAT has never seriously pursued, mainly because it
generally takes a Herculean effort to get a single satellite to the
launch pad, much less a whole fleet of them launched and into
coordinated orbits.

The Iridium system is perhaps the first commercial imple­
mentation of a sophisticated switched intersatellite linking sys­
tem. I note that its major competition, my own company' s
(Qualcomm's) Globalstar system, has decided to forego inter­
satellite links in favor of a cheaper bent pipe approach where
all the modulation and linking is done on the ground. Time and
the marketp lace will tell which approach works best.

Having discussed "intelligent" satellites, I point out that even
an "intelligent " network of packet-switching satellites need not
actually implement an IP router in space in order to support an
IP network on the ground. It would probably make more sense
to design a set of "subnetwork" protocols specifically for an
orbiting constellation of satellites that presents what appears to
be a fully connected network to the IP routers on the ground
that talk to the satellites. Again, this follows the principl e of
leaving as much on the ground as possible unless some clear
benefit can be obtained by placing it in orbit.

Thanks for your question, it was a most interesting one!

Letters (from page 10)

Q: How do you go about joining SMIRK (Six Meter
International Radio Klub )? I'd appreciate any help you can
give me.

Marc Grossman, N20 HM
Brooklyn, New York

A: Marc-First ofall, don 't ever trade in that callsign. You
can qualify for membership in SMIRK, the major organ ization
of 6-meter enthusiasts, by contacting six SMIRK members on
6 meters and collecting their SMIRK membership numb ers.
Your list ofstations worked, along with annual dues of$6 should
then be sent to SMIRK Secretary/Treasurer Pat Rose, W50ZI,
P.O. Box 393, Junction , TX 76849. For more information on
SMIRK, see the "Club Spotlight " column in the August, 1996,
issue ofCQ VHF (p. 74). .

Do YOU have a question about any aspect of'.'Ham Radio
A.bove 50 MHz,,?We'll do ourj)est to give YOl1i a clear, con";
cise answer-or if it's not a question that has just one easy
answer, then we'll invite readers to offer their solutions. Send
your questions to us at: "Q & A ," CQ VHF magazine, 76 N.
Broadway, Hicksville, NY 11801; via e-mail to <CQVHF@
aol.com> or <72 127.745 @compuserve.com>; or via our Web
page at <http://members.aol.com/cqvhf/>. Be sure to specify
that it' s a question for "Q & A.'~

the two "technical" hobbie s that I am very
involved in.

Another point: If I were interested in
finding a new hobby , i.e. amateur radio ,
I would not go and buy the latest issue of
Cosmo or Woman's Day. I would look for
an amateur radio -related magazine and
learn all I could from that. If we start
advertising/promo ting ham radio to wo­
men in women's magazines under the
auspices outlined in Mr. Chandler's arti­
cle, I think we will have more peop le
involved in this hobby who don 't really
want to be in it. Like I said earlier , a cell­
phone would do the trick.

On that note, I was going to renew my
subscription to your magazine. When it
first came out, it had some good infor­
mation in it. It seems though , that over the
year, the articles have gotten less techni­
cal and geared more toward beginning
hams. Now, after reading the "Op-Ed"
column, I shredded my renewal. Sorry ,
but I've been offended by the no-code
bashing. Now you've gotten personal.

73,
Jackie R. Burton , KC50HJ

Jackie-We're sorry to lose you as a
reader. The "Op-Ed" column exists as a
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f orum for all responsible poin ts of view
and to initiate discussions on various top­
ics of interest or concern to our readers.
See this month 's "Op-Ed" fo r a some­
what more positive response to Mr.
Chandler' s column.

"A Silly Code Debate"

DearCQ VHF:
With all the threats to our bands and

hobby , it' s time to quit the bickering over
code and pull together as a brotherhood
and stand up for our hobby. If we put as
much energy into writing our government
officials as we put into the code debate ,
they would be hearing our message Q5
(loud and clear) in Washington. I would
hate to see our 2-meter and 70-cent ime­
ter bands go flying away while we' re
fighting over a silly code debate .

Dale Urban , N0KQX
Garden City, Kansas

Politically Incorrect

DearCQ VHF:
The reader survey in the October, 1996,

issue of CQ VHF asks several quest ions
about our voting status. I do not feel that

those questions or answers should affect
the data printed in our magazine. Amateur
radio is, as I understand it, non-political;
and if it is politic al, it should not be. I have
many friends around the world whose
polit ical outlook is not the same as mine,
but their interest in amateur radio is the
same as mine. I once changed churches
because the preacher started practicing
politics instead of preaching. In my opin­
ion, neither politics nor religion has any
place in amateur radio .

73,
Ernest E. Orman, Jr. , W50XA

Ernest-Thepurpose ofthis survey was
to gauge the degree to which our read­
ers, as a group, participate in the demo­
cratic proces. We know that the commer­
cial interests that are eyeing our bands
participate. It's not our purpose or intent
to advocate any political agenda beyond
the preservation and advancement of
amateur radio . But it is becoming essen­
tial, in the effort to do so, for each ofus to
understand and participate in the demo­
cratic process.

We don 't care who you votefor, but we
do care that you vote.

Ham Radio Above 50 MHz



TOday' s digital communications networks-in­
cluding ham radio packet networks-fall under
the buzz phrase of the "information highway."

The reason you get onto a highway, any sort of high­
way, is to go somewhere. Usuall y, on a real highway,
we have a specific destination in mind before we ever
leave home . It ' s not much different on packet. Most
of us turn on our packet stations to make contact with
another specific station. In many cases, that station is
our local PBBS, or Packet Bulletin Board System.

Since we' re using a travel analogy, let's think of
our PBBS as a small-town general store. In many
towns , the general store is a combination post office,
newsstand, and gossip center. If you want to find out
what's happening, you stop by the general store.

On the ham bands, you can "s top by" your PBBS
to pick up your mail , send off a note to a friend across
the country or across the ocean, find out the latest
ham radio news, and see if anybody knows where
you can find that elusive piece of gear you're look­
ing for. See the similarities?

In man y ways, ham radio ' s general store is better
than a real one. It' s open 24 hours a day, seven days
a week , you don 't have to leave home to get there,
and all the local stores are hooked together in a glob­
al network that automatically forwards messages and
bulletins around the corner or around the world .

Using a PBBS
Let's take a look at how you connect to a packet

bulletin board and what you can expect to find there.
Like other specialized packet stations, most bulletin
boards are either identi fied by a ham radio callsign
followe d by a dash and one or two numbers, or by
an alias that generally includes the letters BBS (for
example, the WA2S NA BBS in northern New Jersey
uses the alias "BBSNNJ").

There are several different types of bulletin board
software and each one is a littl e different. But they
all have some fea tures in common. Wh en you log on
for the first time (by typing "C," a space, the callsign
or alias of the BBS, and pressing "enter"), you'll get
a "new user" screen that asks a few que stions, such
as your name, location, and "home" BBS .

That last one ' s imp ortant. Your "home" BBS is
where you want to receive your packet mail. Gen­
erally, it ' s the board you chec k into most frequ ent­
ly. If you check into a different board sometime,
don 't worry-you won 't insult it by telling it you
"live" someplace else . But you will let that system
do two things: First, on some systems, any messages
you send out from the board you're "visiting" will
direct the recei ving station to reply to your "home"
BBS. And second, if a message coming to you with ­
out a full address happens to reach this bulletin board,
it will automatically for ward it to your correct "home
address." Please...have just one "home" BBS .
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Onc e a bulletin board "knows" who you are, it 'll
let you see what's there. The basic command for "list­
ing" mes sages is "L." Just press "L" and "Return" or
"Enter." The board will send you a list of all bulletins
plus personal messages to or from you that have been
posted since your last check-in. If thi s is your first,
prepare for a long list. If you only want to see your
mail, type "LM." It means "Lis t Mine."

What Does It Mean?
On a typic al listing of messages , each line repre­

sents one message. The information you 'll see in­
cludes the message number, the type of message (is
it "P" for personal or "B" for bulletin?) , and a status
code ("Y" or "N" to indicate whether it' s been read) ,
its size in bytes, the message address, including call­
sign and destination, plus the return address, the date
and time the message arrived on this BBS , and a brief
description of what it' s about.

To read a message, type "R ," space, and the mes­
sage number. You can string together several num­
bers to read a group of 'messages with ju st one
request. After you've read a message addre ssed to
you, it' s a good idea to delete it by typing "K" for
kill, followed by the message number and a "return."

Sending a Message
To send a message, the basic command is "S." For

a personal message to another ham , type "SP," space,
that ham 's callsign, and, if he or she is at a different
bulletin board, the "@" sign, followed by the call of
the destination BBS. Don't include the dash and
SSID number, but it is good practice to provide rout­
ing information-basically a two-l etter state abbre­
viation, the country and the continent, each separated

Checking into your local packet bulletin board will let you
send and receive mail, get the latest ham news, see what
other hams want to buy arid sell, and even download fi les
and computer programs. This is Tom Klimala, KM4LB, of

Raleigh, Nor th Carolina, at his packet terminal.
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by a period. A typical address would be <NW2L@WA2SNA.#
FN21.NlUS.NA>. This would tell any forwarding station that
the message is heading-in reverse order-to North America ,
the United States, New Jersey, Grid Square FN21 (different sys­
tems use different regional identifiers), and finally, the WA2SNA
bulletin board. WA2SNA will hold the message for NW2L until
he checks in, and then will list it as a waiting message.

After you tell the BBS you want to send a message and who
you want to send it to, it will ask you for a short description,
then tell you to type the message. When you' re finished, type
"CONTROL-Z" or "/EX" on a separate line. Your message will
now be automatically forwarded by the BBS to its destination .

Sending a Bulletin
Sending a bulletin is pretty much the same, except that you

type "SB" instead of"SP" and the addre ss generally isn't a call­
sign. It ' s either "All" or some descripti ve name, such as "Info."
"Info@ USBB S" will send your information request to all pack­
et bulletin boards in the U.S.

Please think carefully before you distribute a message wide­
ly; for instance, do you really need to send this to the whole coun­
try? And try to avoid "ALL@ ALLBBS," or "ALL@WW,"
world-wide, unless it' s truly important for hams everywhere to
see your message. If it isn't, then your message just becomes
clutter on the airwaves.'

Files and Programs
Most bulletin boards also include file sections which contain

either computer programs or long text files which you may
downlo ad. One example is a file which will give you schedules
and beam headings for working amateur satellites. You may
also be able to download a public-domain program for track­
ing those satellites. Procedures vary on different systems, so
check the help screen of your BBS or ask the sysop (system
operator) how to access and download files on your system.

Handling Traffic
You can' t travel on any sort of highway without seeing other

traffic. In ham radio , the term traffic usually refers to radiogram
messages sent via the American Radio Relay League 's
"National Traffic System ." Many BBSs forward ARRL mes­
sage traffic (generally addressed to "XXXXX@NTSzz," where
the Xs are a Zip Code and the "z"s are a state abbreviation. A
radiogram going to Hicksville, New York, for example, would
be addressed to <11801 @NTSNY>. There ' s a whole separate
procedure for handling ARRL messages. We won't cover them
here except to say that, if you see a message for someone local
to you, feel free to pick it up (read it) and deliver it (generally
by phone ). If you do, be sure to then "kill" the message (using
the procedure outlined above) so it's not picked up and deliv­
ered a second time by a second ham. To find out about traffic­
handling, check into a local VHF voice net on a repeater, or
contact your ARRL Section Manager.

Exit Ramp
When you' ve gotten your mail , checked the latest news , and

maybe picked up a new program for your computer, it's time
to leave "Ham Radio 's General Store." That's the easiest com­
mand of all. Simply type "B" or "Bye" and press "return." The
BBS and your TNC will do the rest. •
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cress ~one Frequencies

T
he following is a listing of the 42 standard CTCSS
(Continuous Tone -Coded Squelch Sys tem) tone
frequencies, along with the Motorola PL® desig­

nators often used to describe them. Many repeaters
requi re that you tran smit a CTCSS tone along with your
signal in order to have your signal retransmitted by the
repeater. CTCSS is usually used to minimize interfer­
ence to and from other repeaters, not to restrict access .

Frequency " P/L"
(Hz) Designator

67.0 XZ
69.3 WZ
71.9 XA
74.4 WA
77.0 XB
79.7 WB
82.5 YZ
85.4 YA
88.5 YB
91.5 ZZ,
94.8 ZA
97.4 . ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A
118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 4Z
141.3 4A
146.2 4B
151.4 5Z
156.7 5A
162.2 5B
167.9 6Z
173.8 6A
179.9 6B

~

186.2 7Z
192.8 7A
203.5 M1
206.5 8Z
210.7 M2
218.1 M3
225.7 M4
229.1 9Z
233.6 M5
241.8 M6
250.3 M7
254.1 0Z
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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.
Clos ing 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: Bernadette Schimmel, 76 N. Broadway, Hicksville , NY 11801. -

Advertisers'Index
Alinco Electronics 3
Antennas West 77
Arcron-Zeit 29
Azden Communications 35
CQ Books .43
CQ VHF Book & Video 39
Comet/NCG 1
Communications Specialists 70
Cube x Quad Antenna Co 55
Directive Systems 73
Down East Microwave, Inc 28
EDCO 57,84
Gateway Electronics 69
Genie Online Servi ces 73
Ham Radio Outlet... 11
HAMSURE 60
HyGain by Telex 5
ICOM America 17
Juns Electronics 23
Kenwood USA Cov. IV,7
MFJ Enterprises 9
Martin Engineering, Glen 60
P.C. Electronics 53
PAR Electronics 59
Radio Depot , 73
S-Com Industries 77
SGC Inc 53
Software Sys.Consulting 65
Standard Radio Cov. II
Stridsberg Engineering, Inc 55
Ten-Tee 51
W & W Associates 13
Yaesu Cov. III
Yost & Co 65

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.

LOOKING AH EAD in

~ :F=~~~~
Here are some of the articles that we' re

working on for upcoming issues of CQ VHF:

• "The Great Sporadi c-E Debate-Part 2: In
Search of the Weather Connection," by
Rita (KB5KYN) and Owen (KI5JD)
Williamson

• "First Person: Rescue on Mt. Evans," by
Randy Simons, N0 LRJ

• "Converting to Very Narrowband FM," by
Rod Wheeler, WA6ITC

• "Tum Your 'Power Station' into a
Workhorse," by Gordon West, WB6NOA

Plus these projects...
• "Build a 2-Meter Notch Filter,"

by Jim Ford, N6JF
• "An Experimental 6-Meter Noise Blanker,"

by Bob Witmer, W3RW
• "Build a 25-Amp, 12-Volt Power Supply,"

by Chuck Pearce, K3YWY

If you' d like to write for CQ VHF, you may
download our writers' guidelines from the CQ
VHF World Wide Web site at <http://members.
aol.com/cqvhf/> or FTP to <ftp://members.aol.
com/cqvhf/general> and look for the file named
"writguid.txt". Or you may send a written request
with an SASE (self-addressed stamped envelope)
to CQ VHFWriter's Guidelines,76 N. Broadway,
Hicksville, NY 1180I .
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Rea dy for the next solar cyc le, read the VHFer
weak signa l newsletter. Send LSASE to PO
Box 685, Holbrook, AZ 86025.

FREE DISK CATALOG I Ham Radio, IBM
Shareware and CD-ROMS. MOM 'N' POP'S
SOFTWARE, PO Box 15003-HC, Springhill, FL
34609-0111.1-352-688-9 108.

ELECTRON TUB ES: All typ es Bought and
Sold . Daily Electronics , 10914 NE 39th St.,B-6
Vancouve r, WA 98682, (800) 346-6667: Fax:
(360) 896-5476: <daily@worldaccess.com>.

RC-740X , band expansion for KENWOOD
741/742 series, Sca nnerWEAR WINDOWS
software for ICOM, AOR, Opto receivers see
all at <http://www.radioscan.com>. RADIO
CONTROL SYSTEMS INC. 1-800-560-7234.

AMATEUR RADIO REPAIR-HF, VHF, UHF
all brands, repeaters & amplifiers serviced,
DUPLEXERS TUNED. Prompt service, reason­
able rates, FCC licensed. CENTURION COM­
MUNICATIONS, 892 N. DELSEA DRIVE,
VINELAND, NJ 08360, (609) 794-8000.

ALUMINUM chass is & cabinets, assembled
and kits, UHF-VHF antenna parts. K3IWK,
5120 HARMONY GROVE ROAD, DOVER,
PA 17315 PHONE/FAX: 1-717-292-4901
EVENINGS.

FOR SALE OR TRADE: 126' spool of RG-225
teflon coax (high-power, high-temp erature,
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,
NW2L, c/o CO VHF, 76 N. Broadway ,
Hicksville, NY 11801.

HAM Locat ion , beautiful all brick ranche r,
4700 sq. ft. home includes home office , HAM
shack (rad io 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,
secu re gates, separate dog kennel, Olymp ic
size well kept swimming poo l. Located on
mounta in ridge, quiet prest igious neighbor­
hood, nice homes all around, great schools.
Locat ed 55 miles from Baltimore and
Washington, DC. Ideal locat ion to work in DC,
with easy access ibility by train. House and
property will be inspected, one year warranty.
Pictures, property plan, layout, amenit ies list,
and features in a book let availab le to serious
buyers for $5.00 cash, chec k, or money order.
Contact: W3BAG, Box 609, Braddoc k Heights,
MD 21714, or ca ll (301) 473-5825.

Connect-O-Clean Not hearing weak signals
anymore? Clean your antenna's SO-239 con­
nector with our custom sized bronze brush.
$4.95 pp . 189 County Road 674, Valley.Head,
AL 35989 .

Weather satellite and Mir/Shuttle 2M antennas.
Wood house Communication, PO Box 73,
Plainwell, MI 49080 Voice (616) 226-8873 ;
FAX: (616) 226-9073, or e-mail: <view2earth@
aol.corn».

WANTED: Older model bugs, unusual bugs,
and miniature hand keys. State price, condi­
tion. Dave Ingram, K4TWJ, 4941 Scenic View
Drive, Birmingham, AL 35210

FOR SALE: New, Unused, in original cartons:
Radio Shack DMP 130A dot matr ix pr inter,
PTC-64, C-64 p rinter controller. $160.00 .
K2EEK, CO Magazine, 76 N. Broad way,
Hicksville, NY 11801.

WORK RARE CW DX? CW CONTESTS?
Contest Code is the answer. Powerful hypno­
sis aud io tapes teach you to copy High Speed
(30/40 wpm) or Ultra High Speed (50/60 wpm).
Subliminals speed you along ! 20 min/day for
30 days yields results. Each tape $15.95 pp
U.S. (WV add $0.96 tax). $3.00 for optional 2­
day delivery. Spec ify 30/40 or 50/60 tape.
VISA/MC Order now ! 304-422-2767; Alter­
native Arts, 4601 Rosemar Road, Parkers­
burg, WV 26101.

FOR SALE,Service Monitor-Ramsey COM­
3, 2 years young, excellent cond ition. AM/FM,
Frequency , Modulation and Signal Generator.
Certification 1/97. $1850 plus shipping . Call
day (609) 692-8448, night (609) 645-8277.

Reach th e Most Dynamic
Audience in Amateur Radio...

CQ VHF 's Readers...
in CQ VHF 's Ham Shop

If you have a product or service to
offer, join us and get your classified
message out to all the hams who ply
their craft on VHF with CQ VHF's
Ham Shop.

Contact: CQ VHF Ham Shop, Attn:
Bernadette Schimmel, 76 North
Broadway, Hicksville, NY 11801.
Call today (516) 681-2922 or
Fax: (516) 681-2926.
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EQUIPMENT

MODEL 73-009
Car adapter plus linear amplifier 135-170MHz The 73-009 is a wide band linear
amplifier allowing you to convert handheld transceiver into mobile units.
The installation of the 73-009 on the vehicle's driver side window makes the unit
even more handy, in a elace which is not usually used for other accessories but
very close to the driver s side. Adding a speaker microphone and an external
antenna , completes the mobile station. Voltage 13.8VDC. Current drain 5A.
Frequency range 135-170MHz. Max output power 30W. Impedance 50 Ohm.
In/Out Connector BNC/S0239. Size (4 3/4 x 4 3/8 x 1 3/4"k
European craftsmanship.

MODEL 73-030
Micro Miniature I meter VHf transceiver.
Covers 144-148 transmit and 138-174MHz receive. Palm size...only 41/2 x 21/4 x 1"
with battery, yet loaded with features. Two watts output with battery supplied but 5 watts
is available with an optional 9.6V battery. Features included several battery save modes,
72 user programmable memories , scanning, built in DTMF with auto dial memories.
Full LCD panel with frequency and function, channel steps from 5 to 50kHz, keyboard
entry, repeater splits, three power ranges, priority channel scan and more. Supplied with
6V-600MA rechargeable battery, flexible antenna. Wall battery charger, belt clip and
instructions . Jacks for speakerlmicrophone, antenna and power.

MODEL 73-007
Miniature 10 CM (440MHz) UHf Transceiver

MODEL 7::z..-00~A Same as the 73-005a but covers 430-450
;.7 ~ transmit and 420-470MHz receive.

Miniature I Meter VHf Transceiver
Covers 144-148 transmit and 130-170MHz receive. Backlighted keyboard. Two watts of
power output expandable to 5 watts. Miniature 9 cubic Inch size, 18 function LCD multi­
function readout. Three power levels. Keyboard or rotary frequency entry. Multi-function
scan. 20 independent memory channels. Frequency steps of 5-10-12.5-20-25 or 50kHz.
Built-in DTMF and paging. Optional tone squelch. Multifunction dial lamp. Dual watch.
Battery save feature. Auto power off. Repeater offset and reverse. Monitor switch. Fre­
quency/funct ion lockout. Jacks for external antenna , speaker, microphone. Supplied with
7.2V 700mA rechargeable battery, flexible antenna, wall style battery charger and belt clip.

MODEL 75-510
14 Channel PLL family Radio
The 75-510 offers maximum channels ; power and control. All 14 channels are
included in this PLL handheld. Maximum allowable power output. Full FM. 39
frequency CTCSS tone code included for ultra privacy. LCD control panel. Other
features Include fully automatic squelch control , LCD ON/OFF light, scan, busy
channel bypass and delete, channel up-down controls, mode function, battery low
indicator, keylock system, transmitter time out timer for safety and memory retention.
Jacks are provided for an earphone or speaker/microphone. The unit is supplied
with a flexlble antenna and belt clip. Size: 2 1/4W x 4 3/4H x 1 1/40. Weighs 1 lb.

Electronic Distributors
325 Mill St.
Vienna!! VA. 22180

Ph: 7 03.938.8105
FAX: 7 03.938.4525
www.ele cdist.c om

CIRCLE 122 ON READER SERVIC E CARD

For more info
5eeyour

favorite dealer.





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
quality are amply evident in the tun-to-operate TM-V7A dual-band mobile transceiver.

• 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.

Built-in eTeSS. DTSS and
page functions

Supplied MC-53DM multi-function
backlit mic with DTMF

Gu ide mode serves as an
on-board instruction manual

Heavy-duty
construction
inside and
outside

I

Data connector for
1200/9600 bps packet

Detachable control panel
(2-1/ l6x 4- '/sin.) with 4 multifunction keys

147-channel visual scan
(spectrum display)

Programmable memory for
storing five opera ting profiles

==.---~ Capable of receiving
two frequencies
on the same band (f")

~

Cool-blue rever~lblc LCD with ----------,
positive/negative display modes

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

The TM.v7A has not been app roved by the F.C.C.
This device is not, and may not be, offered for sale or
lease, or sold or leased until the approval of the
F.C.C. has been obtained. Pending approval (11/96).

90 90
146.979 448.525BUSY •• BUSY •••

F TONE k EI.) LOIAl

lBiTM-V7A
FM Dual Bander

Performance, quality, and innovation briefly descr ibe 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 contro l panel
(with cable option) , and voice

synthesizer (VS-3 option) .
The TM-V7A is truly in

a class by itself .

~
Meets ISOMamifaetlllin~

Qltality System '

Backlit micropho ne wi th
convenien t opera tor fun c­
ti on s inc luding power
on/off, volume and squ elch
controls and di rect fre­
qu en cy entry.

KENWOOD
Amateur Radio Products Group

96ARD-1554

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A
Customer Sup porVBrochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Miss issauga , Onta rio, Canada L5T 1S8
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