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STANDARD is the world's largest manufacturer of VHF-UHF Amateur Radio Equipment
For further information contact your Standard dealer or call (773)763-0081 FAX (773)763-3377
Standard Amateur Radio Products, Inc. P.O. Box 48480 Niles, Illinois 60714 .

.STANDARD®

• •
• CHP111 Headset microphone
• CHP150 VOX microphone
• CLC502 Standard soft case
• CMP111 Speaker microphone.
• CMP113 Tie pin microphone
• CMP115 Mini speaker microphone
• CMP123 Ear speaker/mic
• CNB401 NiCad battery pack
• CSA401 ANiCad battery charger

* Modifications for MARS/CAP transmit
require an appropriate license.

Specifications, features and price are subject
to change without obligation or notice.

The C508A isperfect for HAMFESTS,
picnics, hiking, or while using your
mobile rig in cross- band repeat
mode, for quick access to a distant
repeater. Be confident that your carry­
ing the BEST amateur radio - you've
got a STANDARD. STANDARD has
exceptional RF features, incredible
extended receive capabilities and
solid transmitting performance.

• Frequency Coverage: 100-180 MHz
Approx. 340-400 MHz

400-480 MHz
• AM programmable for aircraft
• 60 memories + 2-VFO, 2-Call
• CTCSS 39 tones-Encode/Decode
• 22 menu selections
• RF squelch
• Freq steps, 5, 10, 12.5, 15, 20, 25,

30 and 50
• Scan types: Busy, Pause orHold

Scan: 1 MHz, Entire band,
Program, Memory, Specific memory
frequencies, Block and CTCSS

• PTT and Frequency lock
• Keyboard lock
• Tone burst: 1750 Hz
• APO: Auto Power Off
• Battery save: 4 steps
• Auto power off: adjustable
• Output power: 280 mW
• Operates from 3V "2-AA"
• Size approx: 2.28" W, 3.35" L,

0.98" D
* Weight approx: 5.65 oz



O'$:C")
-'0 0
rn::Js
s:»°mg;o,-l

s:» =Cf) ::J s:»
-a..ens:» __
t::!"· OS:»
°c::J
::Js:»ro
l:U "I X
~ CO ar
a..S:»::J
::D 5.. ~.

~ ~~
re 7"~
Ctig'ro
-'::JO
Ca..-
g;»
. ~

ro
::J
::J
s:»en

- .... z-n
....... N nO........... "' ~ '" I>

~c.n '"nn
GP-3· Dual-band 146/446MHz Base Repeater AntennaenZ 00

3 3

Yw· "C -0 Gain & Wave: 146MHz4.5dBi 6/8wave·446MHz7.2dBi 5/8wave x3·cC') '" - \ Max Pwr: 200W· Length:5'11"· Weight: 2lbs. 90zs.·' ... :::I~
0 01:>00 '< co
Jj c.n< "'n Conn: Gold-plated SO-239 • Construction: Sing le-piece fiberg lassoI:>oee ~'"0

~gr ....
m .~ 0 0__ <C

~ 0;(1; ~s. - - GP-6·Dual-band 146/446MHz Base Repeater Antenna0 cs. ~nz ,e. ~o Gain & Wave: 146MHz6.5dBi 5/8 wavex 2· 446MHz9.0dBi 5/8 wavex5·
:D ~3: / Max Pwr: 200W • Length: 10'2"• Weight: 3lbs. 8ozs. • Conn: Gold-plated SO-239 •m c.o::Z> ~m -.» en::::l -I Construction: Fiberglass, 2 Sections0m NI» c~
:D . = (f)::J

Nee co~en en _. n com ::::::3 05:D
< 3:'" I GP-9/GP-9N· Dual-band 146/446MHz Base Repeater Antenna· BEST SELLER!0 • m-o
m ·n -I~ Gain & Wave: 146MHz 8.5dBi 5/8 wave x 3 • 446MHz11.9dBi 5/8 wave x 8•0
0 '""I» -0 0.

Max Pwr: 200W• Length: 17'8"• Weight: 5lbs. 11 ozs. • Conn: GP-9 Gold-plated» I» _
a~:D ><:: 0. ~ SO-239 • GP-9NGold-plated N-type female· Construction: Fiberglass, 3 Sections0 •• 0
'" (f)- ... nn....... ::::l ~ut ~ • • • ~;'

.... -.
01:>01» "'0 ::rt-':':D(4t:':-c.o ::J~

CA-62DB • Mono-band 6 Meter Vertical C" I»
en N 0.< ="':1=== --wo) 2.~ Gain & Wave: 52M Hz 6.5dBi 5/8 wavex 2 • Max Pwr:500W • Length : 21 '8"• CDg(4ECD ==cc 0 ,< 0"':1
~en '< 0 Weight: 5lbs. 11 ozs. • Conn: SO-239 • 2MHz band-width after tuning (6M) • 0_:a CD m ;:1 Er
c "' ''' Construction: Thick-wall aluminum, 5 sections I

-;;;;;11»"':1"':1 CDcaN 3::- ==g.ll"01:>0 "'0 (4 -~ n

~~ e: ;;1 am=: r- ="
~o.

aa:CDCD'- n CD
~e1 CX-333 • I rl-band146/220/446MHz Base Repeater Antenna _. CD' c- a sg (4 n- . co

Gain & Wave: 146MHz 6.5dBi 5/8 wave x 2· 220MHz 7.8dBi 5/8 wavex3· '< =0,.... = =CD00 446MHz 9.0dBi5/8wave x 5 • Max Pwr: 120W· Length: 10'2"• Weight: Slbs, 1oz. • =--'=3: 03:
;::::+: ~..., -,:,=a-m -""00- g
~" 'C~jn~, :@~:&li~~;: ~:::d ¥:~-~39 : ~onst ru~tio n : F i ~e rg laSS ' 2 Section:, m:a0C-::C ~~-::J ::I: .." •• e:::t -."' ~='" CD - :e _. aCOn

~ r-+

GP-15· Ttl-band52/146/446MHz Base Repeater Antenna ;isgma-§
Gain & Wave: 52M Hz 3.0dBi 5/8 wave• 146MHz 6.2dBi 5/8 wave x 2· 446MHz 8.6dBi

-- C':»5/8 wavex 4 • Max Pwr: 300W • Length: 7'11 "• Weight: 3lbs. 1oz. • Conn: Gold-plated i'=" mCD _.
SO-239 • 2MHz band-width after tuning (6M) • Construction: Single-piece fiberg lass "':I =



is'&&f&4S i hi " iit i 1 1 i LA II ~ g M·, i & J i Ii

a
e 5

a

Volume 2, Number3-March, 1997
u .

page 14 page 52

FEATURES
Hams in Space: A Guide to Working Mir-Part 1-What you'll needto make contact G.·Miles Mann, WF1F 14
Build a Low-Power Beacon fo r 6 Meters-It's a 1-watt beacon...it's a QRP rig...it 's both!. Ken Neubeck, WB2AMU 19
Aurora: A New View- Excit ing data bring us closer to understanding t his VHF phenomenon Rich Moseson, NW2L 26
VHF in Israel: Mostly FM and Packet, with "a Touch" of Satellites-Hamming in the Holy Land Ron Gang, 4 X1 MK 32
From t he Internet: Who's Using What on 902-0 nline and in-t une with 33 centimeters Dave Hockaday, WB41UY 39
First Person : Hams Just Do That-The Blizzard of '96: A saga of hams who helped Tom Brouard, KB2VNB 40
Build the 6-Meter Discpole Antenna- Compact and apartment -s ized? Sounds perfect! Rick Lit t lef ield, K1BQT 44
"Freq Out" with Free Frequency Charts-CQ VHF readers, stay proper ly tuned-for FREE! Gordon West, WB6NOA 52

COLUMNS
Beginner's Corner: Understand ant ennas and feedlines-How's that for a challenge? Peter O'Dell, WB2D 58
Digital Data Link: Instant TCP/IP-Part 2: You already learned "Why," nowfind out "How" Don Rotolo , N21RZ 6 1
Orbital Elements: Operat ing the digita l satellites-Part 2: The 1200-bps PSK birds G. Gould Smith, WA4SXM 65
In Theory: This "theory" may be st rong medicine for some Donald L. Stoner, W6TNS 70
In the Public Interest: Cellphones vs. ham radio- What do WE offer t hat THEY don't? 74

BASICS
Ham Radio Glossary: Basic terminology for newcomers 81
Packet Radio: Connect ing with packet net works ;...................................................... 83

DEPARTMENTS
Line of Sight (Editorial) : Are statistics really fo r real? Rich Moseson, NW2L, Editor 4
VHF News: Events of int erest t o VHF-active hams CQVHF Staff 7
Letters: Your spot to speak out :........................................................................................ 10
Product Update: A look at the lat est gadgets and gizmos 12
On the Cover: Jo n Cembruch, WB4jEM, of Fort White , Florida 34
Hamfeet; Calendar: Upcoming events/announcements 51
Op-Ed: Through Other People's Eyes-Our neighbors/Ourselves Ken Collier, K06 UX 78
Q&A: Quest ions and answers about ham radio above50 MHz........... ............ ..... .................................................................. ............. 8 0
Ham Shop: CQVHF classifieds.... .... .................................... ..... ............. ............................................ ............................. .......... .... ............. .... 8 4
Advertisers' Index .......................................... 8 4

Next Month: VHF DXpeditions to Cyprus and Tunisia

2 . CO VHF • March 1997 Ham Radio Above 50 MHz



ALINCO DX-70
The ffTake .eA/DR,ff HF + 6.Radio

~

W ether you work the DX : r : ou ore the DX,
Alinco's DX-70 is all you need, and it's ready to go at a price
so low, it's hard to believe!

Perfect for use on the road, on the water, at Field Day, or
at home in the shack, the DX-70 is a rugged player with great
credentials. Choose the DX-70T (100 watts HF, 10 watts 6M)
or the new DX-70TH (100 Watts on HF and 6M) . Either way,.
you're on the air with a radio that's a solid performer. Plenty
of "extras" are included like Alinco's exclusive multi-function
control that ma kes operation easy, full QSK, semi or automatic
CW operation, standard speech processor, narrow filter,
detachable face, 100 memories, quick offset, CTCSS encoder
and more.

Add Alinco's new EDX-2 Automatic Antenna Tuner and
you're ready to work the HF bands with the push of a button.
Before you purchase ANY HFmobile or portable radio, check
out the DX-70 and the EDX-2 from Alinco.

Simple . Clean • Dependable

~Al'NCO
AMATEUR RADIO'S VALUE LEADERSM

U.S.A. ALinco Branch
438 Amapola Ave. • Suite 130 • Torrance, CA 90501

Phone: (310) 618-8616 • Fax: (310) 618-8758
.. Internet: http://www.alinco.com

Specifications are subject to chanqe without notice or obligation. Pertormance specifications only apply to
amateur bands. Permits required for MARS/CAP use. Prices mentioned are MSRP. Dealer prices may vary.



ine of Sight

Playing the Numbers

An Editorial

Statistics can tell you lots of interesting things-but they're not ­
always everything they seem to be.

"Predictably, 63% ofARRL members favored keeping CWas an
international licensing requirement for HF access...."Numbers are very important to most

of us in ham radio-the numbers
on our clocks (synchronized to the

second to WWV), the numbers of the
bands we use (''I'm active on 6 through
1296"), the numbers of our repeaters
("Call me on the nine-four machine"),the
number of points scored in a contest, the
number of grids we've worked, the num­
ber of parallel pieces of metal on our
antennas, and the number of feet above
the ground where those piece s of metal
reside . Numbers are pretty close to num­
ber one with us.

So, this month, I thought we' d take a
look at some interesting new numb ers and
explore what they mean. The se numbers
are the results of the American Radio Re­
lay League' s survey on keeping or elim­
inating the international Morse code
requi rement for HF operation, plus some
other numbers that tell us interesting
thing s about ARRL members and CQ
VHF readers.

The ARRL Survey
In an effort to gauge the feelings of its

members, and of the general amateur
community, toward proposals to elimi­
nate the international rule that govern­
ments must require a knowledge of Morse
code to allow amateur HF operation, the
ARRL last summer conducted a survey
of 1,600 hams: 1,100 League members
and 500 non-members. (The survey, dis­
cussed in detail in the February, 1997,
issue of QST, collected a variety of addi­
tional information-which we 'll discuss
later-but the biggest que stion clearly
was about the code. )

Predictabl y, 63% of ARRL members
favored keeping CW as an internati onal
licensing requirement for HF access
(with 30% opposed and the rest not an­
swering). But it was a bit surprising to see
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that 54% of the non -members surveyed
also favored keeping the worldwide code
requirement. Overall , that translated to
57% of both League members and non­
members supporting the status quo .

How Valid Are
the Numbers?

But are these numbers truly repre sen­
tative of the opinions of ARRL members
and/or of hams in general? Well , yes and
no. The y are certainly accurate with re­
spect to those peopl e actually polled. The
reply rates were quite impressive. And I
have no question about the reliability of
the company that conducted the survey,
Readex, Inc . I worked with Readex just
two years ago on the survey that pointed
up the need for this magazine, and I was
quite impressed with their professional­
ism. But I also learned a bit about the art
of surveying in the proce ss.

When we conducted our survey of
newly -licensed hams in 1995, we sent out
questionnaires to 650 of the 40 ,804 hams
who were licensed for the first time in
1994 . This sample represented about
1.6% of the total group, and was consid­
ered statistically valid, even though we
considered it a compromise-balancing
our desire for accuracy against our bud­
get for the survey.

The ARRL is on a budget , too, and a .
very tight one right now . And I'm sure
that' s why it had to severely limit its sam­
ple size. Yes, they surveyed more than
twice as many people as we did, but the
numbers represent a much smaller per­
centage of the larger groups involved.

They surveye d 1,100 of their 152,809
members (at the time) , or 7/10 of 1% of
the total, plus 500 of 513,795 non-mem­
bers, only 1/10of 1% of the total. And , as
a percentage of the total ham population,
the total sample of 1,600 represented
about 2/10 of 1%. But such small per­
centages ofsuchlarge groups might make
one question the statistical relevance of
the sample.

In addition, any suggestion that the
overall sample (members + non-mem­
bers) is representative of hams as a whole
is invalid, since the sample was composed
of 69% ARRL members and 31% non­
members, while the "real world " of ham
radio in the U.S. consists of only 23%
League members and 77 % non-members .
So you can throw out the 57% overall sup­
port figure for keeping the worldwide
code requirement. It is valid only among
the actual sample group.

Of course, none of this is likely to keep
the League from using these figures to
support a stand in favor of retaining the
code requirementin the international ra­
dio regulations. By the time you read this,
the ARRL Board of Directors will have
met and voted on a position on the mat­
ter. I will be very surprised if they don 't
vote to keep thing s as they are, especi al­
ly in light of these numbers (flawed as
they may be). All in all, the numbers for
ARRL members are probablyfairlyaccu­
rate , and as long as the directors use this
survey as only one source of input for
making their decis ions, then the overall
ARRL membership will probably be
well -represented. Keep in mind that the
only people who vote for ARRL directors

By Rich Moseson, NW2L, Editor
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Visit your ICOM dealer,

O or call for a free brochure:
206-450-6088

ICOM"
PC P~MI~!

http://www.icomamerica.com

• Auto Repeater Function
• "Intuitive" Help Function
• 2-Step Power Save Function
• Monitor Function
• 43 Memory Channels
• 5 DTMF Memories with up

to 32 digit Codes & Re-Dial
for Autopatching Repeaters

• Direct Keypad Frequency
Entry

• Backlighted LCD Display

Planning a trip?
Why not plan your
ham communications

ahead of time, too?
With a PC and

ICOM 's new
2-meter IC-T2A*, it's easy!

Store sets of working frequencies, like those found in a re­
peater directory, right in your Pc. Then download up to 40 of
those frequencies right into
the IC- T2A. Have your

hobby all packed and
ready to go in just minutes!

U sing the IC-T2A on the go is a
breeze. The front panel keys are large
and well spaced. The single tactile

knob is for on/off and volume - squelch
is handled automatically for your convenience, but can alway s
be manually overridden. Forget how to update a function

ri1~iinijjji1ijjijjiijjii l setting? The backlit dis­
I I • I play guides you with an

~~~~~~~~~~-~-~~~ "intuitive" help function.

The IC-T2A is designed to survive the rough journey. Its
one piece , die cast aluminum chassis and its super­

'1\1\ tough polycarbonate casing allow you to toss it,t,,,· right into a glove box or into a backpack!

I ·121
lowest Priced ICOM 2M

8- IIAA"Sizelm]
Rechargeable Batteries

Included!
Use the included 120V wall plug
charger to charge the"M'Ni-Cd
batteries right in the IC-T2A!
Off the store shelf"AA" alkalines,
or other DC power sources up
to 13.6V,like a car cigarette lighter
(opt.CP-12/Lreg.), also work!

12-5/16" (w) x 5-1/2" (h)
x 1-5/16" (d)Actual Size!

• 4.5 Watts of Power
• Transmit 140-150 MHz,

Receive 136-174 MHz

• Built-In Tone Squelch
with Pocket Beep and
Tone Scan

• PC Programmable *(options
CS-T2 & OPC-478 req.)

• IC-T2A Radio-to-Radio
Clonable (opt.OPC-474 req. )

• 8 Programmable Keys

5device has not been opproved bythe federol Communi­
ions Commission.Thisdevicemay not be sold or lensed, or
offered for sole orlease, until tbe opprovol oftbe fCC has
mobtoined. ©1997ICOM Americo, Inc. 2380-11 6th Ave
Bellevue, WA 9B004 · 206-454-81 55Ouestions? Con­

t ICOM Americo Tech 5upport on tbe Compu5erve®
mNet forum ot 75540,525 (internet: 75540.525
:ompuserve.comJ Tbe ICOM logo is0 registeredtrodemork
COM, Inc. Compu5erve is0 registeredtrodemork ofCompu­
ve, Incorporoted, on H&R Block compony.T2COVHfl97Y



"CQ VHF readers, as a group,
tend to be younger than ARRL
members as a group. They are
also newer to ham radio and are
less likely to hold an upper-level
amateur license. "

are ARRL members , and that the direc­
tors are elected to represent those mem­
bers first. They represent ham radio in
general only by default. .

Other Numbers
The League's survey also asked a vari­

ety of questions beyond the code contro ­
versy (may as well get their money ' s
worth!), and some of the results are very
intere sting , especially if we compare
them with responses by our readers to the
past year's worth of surveys in CQ VHF.
(A quick note here : Our monthl y reader
surveys are highly unscientific and prob­
ably have a margin of error approaching
150%! They are admitted ly not statisti­
cally valid, but are accurate enough to
give us a snapshot of our readers and their
interests and concerns at any given time.)

CQ VHF readers, as a group, tend to be
younger than ARRL members as a group.
They are also newer to ham radio and are
less likely to hold an upper-level amateur
licen se. The large st sing le group of
ARRL members (29%) is age 65 or older ,
while the largest single group of CQ VHF
reader s (31%) is betwee n ages 45 and 54.
Their #2 age group is 45 to 54 (26%),
while ours is 35 to 44 (29%).

Nearly 1/2 of the League 's members
(44%) have been licensed over 20 years.
And, while one in five CQ VHF readers
is licensed over 25 years , the majority
(60%) have been hams for five years or
less. The numbers are similar for license
class: while the majorit y of ARRL mem­
bers (5 1%) hold Advanced or Extra class
licenses, compared with 26% of CQ VHF
readers, the majority of this magazine' s
readers (65%) hold a Tech or Tech Plus
ticket, as opposed to 31% of ARRL mem­
bers with these licenses.

But does this mean that the League and
CQ VHF are talking to two entirely dif­
ferent groups of hams? Not at all.

A Lot in Common
First of all, over half of this magazine' s

readers (52%) are ARRL members, near-
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ly double the percentage of hams nation­
wide (23%). Secondl y, in the League 's
survey question on band usage, only 11%
of ARRL members said that they operate
exclusively on HF. Another 22% said
they operate VHFIUHF only, while the
majority (60%) use both HF and VHF/
UHF (the remaining 6% are inactive).

The League has always considered its
"core membership" to be HF operators.
But these numbers seem to tell a differ­
ent story. While 71% of ARRL members
operate on HF, 82% are active on VHF/
UHF. Nearly 1/3 of League members
hold Tech and Tech Plus licenses, and
fully 1/3 of its members have been hams
less than six years. The ARRL 's leader­
ship would be well-advised to look close­
ly at these numbers and start putting more
focus on making the organizat ion more
relevant to VHFIUHF hams, rather than
focusing so much energy on persuading
them to migrate to the already-over­
crowded HF bands.

... -----

Wet Signal News
If any of you watched the news on TV

in early January, you probabl y saw pic­
tures of the water swirling through the
streets of Reno , Nevada. Well, that ' s
where Weak Signal News Editor, Tim
Marek, NC7K, lives. And while Tim as­
sures us that his house was safely above
the high-water line, he was too occupied
with staying dry and keeping his anten­
nas rooted to the ground in 100 mph
winds to finish his column. It'll be back
next month (weather-permitting) from
Tim's "beachfront" home in Reno.

73 de NW2L

Help Wanted
If you're involved with a project or

activity that you think would be of inter­
est to your fellow CQ VHF readers, we'd
like to hear from you.Article submissions
are welcome, as are "o p-Ed" opinion
pieces if you have a point of view you' d
like to share about a VHF-related topic.
You can contact us by mail at 76 N.
Broadway, Hicksville, NY 11801 (send
an SASE for writers' guidelines), by e­
mail to <CQ VHF@aol.com>, or via our
World Wide Web page, <http://mem­
bers.aol.com/cqvhf/>. We lookforward to
hearing from you.
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Flooded West
Relies on Hams

It was ham radio to the rescue once
again in January when floods in the west­
ern U.S. knocked out power, telephones,
and even the Internet. In Josephine Coun­
ty, Oregon, ham radio was the only means
of getting messages out for several days,
.according to News line, including the
county's official request to the governor
for a declaration of emergenc y. Both
Newsline and The ARRL Letter reported
several additional instances of ham radio
assistance in California, Nevad a, Oregon,
and Washington.

ARRL Committee Says
"Keep the Code"

A key ARRL committee has voted to
support a continued international require­
ment for Morse code knowledge as a con­
dition for HF operating privileges. The
recommendation was based largely on
the results of a survey of both ARRL
members and non-members (see "Line of
Sight"), in which over 60% of League
members supported the status quo. The
full ARRL Board of Directors was ex­
pected to approve the committee' s rec­
ommendation at its meeting in January.

RF Exposure Rule Delayed
In a Christmas present to hams and

other radio users, the FCC on December
23 delayed by one year the effective date
of rules intended to assure compliance
with new, tougher RF emission stan­
dards. For the first time, many hams will
be required to assess their stations for
compliance. Amateur stations operating
with less than 50 watts or mobile stations
using push-to-talk (regardless of power)
will continu e to be exempt. The rules now
take effect on January 1, 1998.

Phase 3D Launch Delay
Word from France is that AMSAT' s

Phase 3-D satellite is now scheduled for
launch in early July aboard the European
Space Agency' s Ariane flight 502.
AMSAT officials had previously expect­
ed a springtime launch . AMSAT-NA

Work continues at the P3D laboratory in
Orlando , Florida, on prepa ring AMSAT's
Phase 3-D satellitej or launch, now scheduled

jo rJuly, 1997. (AMSAT photo)

President Bill Tynan, W3XO , put a good
face on the delay, telling the AMSAT
News Service "it gives us a definite goal
to shoot for in our preparations of the
Phase 3-D spacecraft." Tynan also noted
that the downside of the delay is that
expenses will continue to mount until the
satellite is launched.

Hams to Share
5-centimeter Band with
Computer Networks

The FCC in early January allocated 300
MHz of spectrum in the 5-GHz band to a
new, unlicensed , computer-communica­
tion service- including a 100-MHz
chunk that will be shared with hams. The
new Unlicensed National Information
Infrastructure (U-NII) devices will be
allowed to operate on 5.15 to 5.35 GHz
and 5.725 to 5.825 GHz. This latter band
segment is also part of the 5-centimeter
ham band (5.650 to 5.925 MHz). The
amateur allocation on this band is already
shared with, and secondary to; a variety
of other services. U-NII devices operat­
ing on 5.725 to 5.825 GHz will be allowed
up to 4 watts EIRP output. (As noted last
year when this service wasfirstproposed,
the "cloud" of added sharing may have
a "silver lining " of producing a source
of affordable, accessible equipment for
ham use on this band. It could also be a
perf ect site f or the ham/non-ham inter-

action idea that Don Stoner proposes in
his "In Theory" column this month.-ed.)

Additional Microwave
Sharing Possible

The FCC has proposed a variety of
changes in the Experimental Radio Ser­
vice, according to a report in The ARRL
Letter. The propo sed changes include
moving the current 2450 MHz experi­
mental band to 2402 to 2483.5 MHz and
adding new spectrum at 10.0 to 10.5 GHz.
This includes part of the upper portion of
the 13-centimeter ham band (2390 to
2450 MHz) and all of the 3-centimeter
band, both of which are already shared
with other services . The Experimental
Radio Service is designed for students
wishing to conduct microwave-RF exper­
iments. Comments on the proposal were
due by February 10.

Packet Info out of
"Repeater Directory"

For years, the ARRL Repeater Direc­
tory has been a source of information not
only on voice repeaters but also on pack­
et radio digipeaters and bulletin boards.
No longer. The digital listings are being
dropped as of the 1997-98 edition of the
Directory and will be made available on­
line, courtesy of Tucson Amateur Packet
Radio (TAPR). The new North American
Digital System Directory will be updated
regul arly and will be available on the
World Wide Web at <http://www.tapr.
org/directory>. In a news release, TAPR
President Greg Jones, WD5IVD , says the
group is also hoping to make the infor­
mation available annually on a CD-ROM.

Mir Changes
Frequencies...Again

The 2-meter ham station aboard the
Russian Mir space station has changed
frequencies for the second time in three
months. The AMSAT News Service
quotes a message from Astronaut John
Blaha, KC5TZQ , aboard Mir at the time,
saying that as of January 1, both voice and
packet operations would be conducted on
a split frequency with a 145.200-MHz
uplink (where you 'd transmit) and a
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145.800-MHz downlink (where you' d
listen). The earlier shift to these frequen­
cies from 145.550 simplex is still caus­
ing interference concerns. (See "Hams in
Space: A Guide to Working Mir" in this
issue fo r more inf ormation.- ed.)

Ham Crew Change on Mir
By the time you read this, astro naut

John Blaha , KC5TZQ, should be back on
Earth after a four-month stay aboard the
Mir space station, with his spot take n over
by another ham astronaut, Jerry Linenger,
KC5HBR. According to the AMSA T
News Service (ANS) , the spec ial third­
party agreement that allowed non-hams
to speak on the radio with Blaha-open­
ing the door for a variety of "MIREX"
contacts from schoo ls- expired on his re­
turn . There was no word at press time as
to whether a similar arr angement would
be worked out for working Linenger.

A German astronaut, Dr. Reinhold
Ewald, who holds the callsign DL2MIR
from when he was a backup crew mem­
ber for a German Mir mission in 1992,
was scheduled to be aboard the space sta­
tion between Febru ary 4 and 24, accord­
ing to ANS. He was expected to use the
digital voice recorder on the 70-centime­
ter SAFEX station aboard Mir to update
interested hams on his activities in space.

New Russian Hameat
Set for Launch

There may be a new RS satellite in orbit
by the time this issue rea ches you .
AMSAT reports that RS-16 was sched­
uled for launch sometime betw een mid­
Januar y and the end of February. Accord­
ing to preliminary and unofficial data, the
new satellite will have a 2-meter uplink
(145 .9 15 to 145.948 MHz) and a 10­
meter downlin k (29.415 to 29.448 MHz),
plus two beacons on 10 meters (29.408
and 29.4 51 MHz) and two beacons on 70
centimeters (435.504 and435.548 MHz) .
The presence of this second set of bea­
cons suggests that the new "bird" might
also be equipped with 70-cent imeter
downlink capability.

28.8 Too Slow?
Try 115.2-on Packet!

Tucson Amateur Packet Radio (TAPR)
is in the process of making large-scale
gro up purchases of commercial high­
speed digital transceivers for 902 to 928
MH z, and makin g them available to
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members at greatly reduced prices. The
first unit s will operate at speeds of up to
115.2 kilobits/second-four times the
speed of your typical 28.8 kb/s telephone
modem , and will sell to TAPR members
for about $400. TAPR' s Dewayne Hen­
dricks says the group is purchasing cir­
cuit boards from commercial manufac­
turers and assembling them into specially
designed TAPR cases.

The radios are primaril y for use in
TAPR' s spread-spec trum experiment s
(under an FCC Spec ial Tempora ry Au­
thority, or STA), but officials note that
the equipment will also be legal for unli ­
censed Part 15 use if the STA doesn 't
result in a permanent change in amat eur
rules. TAPR members may appl y online
to participate in the STA experiment by
conn ectin g to TAPR' s Web site at
<http://www.tapr.org/ss/taprj sta.html>.

Digital Journal
Ceases Publication

The Digital Journal, a specialty publi­
cation for RTTY and packet enthusiasts ,
announced plans to cease publication af­
ter printing its January, 1997, issue. The
magazine began 45 years ago as the RTTY
Journal. Editor Jim Mortenson, N2HOS ,
said that the magazine ' s publ isher, the
Intern ational Digital Radio Association
(IDRA) , couldn' t afford to continue. Not ­
ing that the final issue was made possible
only by "a major gift ," Mortenson said
"there are simply no funds for future
issues ." (It's always sadfor those ofus in
the ham radio pub lishing business to see
one of our fellow publications f ail. Dig­
ital Journal fill ed a small but important
niche in the ham radio arena and it will
be missed.-ed.)

Schools Picked for First
1997 SAREX Mission

Stude nts at 16 schools around the
world will have the opportunity to talk via
ham radio with astronauts aboard the
space shuttle Columbia during flig ht
STS-83, scheduled for launch in late
March for a 16-day mission. According
to the ARRL Letter, both voice and pack­
et contacts will be possible with any of
the three ham astronauts scheduled to fly
on the mission (Mission Commander
James Halsell , KC5RNI; Payload Com­
mander Janice Voss, KC5BTK; and Mis­
sion Specialist Donald Thomas,
KC5F VF). The 16 schools selected for

scheduled contacts include 14 in the U.S.,
one in Okinawa, and another in the Peo­
ple' s Republic of China.

Change in ARRL
Contest Rules

The ARRL has extended its ban on
using repeaters or repeater frequencies to
solicit contacts durin g League-spon sored
VHF contests to all bands. According to
an ARRL news release, the rule s previ­
ously banned the use of repeaters and re­
peater frequencies for contact solicitation
only on 2 meters, but the Contest Ad­
viso ry Committee and ARRL Awards
Committee felt it was time to make the
rule apply universally.

Ice Takee Down
Broadcastl Repeater
Tower

The 146.880 repe ater in Baraboo, Wis­
consin, was liter ally knocke d off the air
by an ice storm on New Year ' s Eve . A
report on Newsline says the 660-foot tow­
er on which the repeater ' s antenna was
installed collapsed after becoming over­
loaded with ice. There were no injuri es.
The Baraboo repeater covers a large part
of southern W isco nsin, including the
interstate highway between Chicago and
Minneapolis, and serves as the hub for the
South Central Wisconsin Skyw arn Net.
At press time, the Central Wi sconsin
Repeater Assoc iation, which operates the
.88 machine, was not sure when the
repeater would be back on the air.

ARRL Help Wanted
The ARRL Letter reports a job opening

in the League ' s Was hington, DC, office.
ARRL is looking for an electronics engi­
neer (BSEE or equivalent experience)
with knowledge of or a desire to learn ra­
dio spectrum management. Duties would
include representing the interests of ama­
teur radio to U.S. government agencies,
the Intern ational Telecommunications
Union (ITU) and regional organizations.
Public-speaking experience, profe ssion­
al-quality writing, and the ability to deal
with people on an international basis are
required. Spanish-language skills are a
plus. If you' re interested and feel you're
qualified, send your resume and salary
expectations to R. Boucher, ARRL, 225
Main St, Newington, CT. 06111 ; Fax:
(860) 594-0298.
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The Ultimate Choice inAmateur Radio

· 144 MHz operation
• 62memory channels
• 6 character alpha-numerics
• DTMF memory for autopatch
• 50waltsoutput power
• Multi-scan capability
• Backlit microphone
• MIL-Sm 810C and 810D
• 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."

TH·22AT
FM Mono Bander

• 144 MHz operation
• User friendly operation
• 40 memory channels
• Compact rugged design
• DTMF memory for autopatch
• MOS FET power module
• Direct DC input
• Luminescent DTMF keypad
• MUltiple scan modes
• Auto ballery saver circuit
• Buill-in CTCSS encoder
• Ballery voltage indicator
• 3 or 5 walt versions

• 144 MHz / 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 SW version too."

"Outstanding!
Lou d, clear audio
and easy to use."

~NTEIRN ET

Kenwood News & Products
htlp://www.kenwood.net
Kenwood BUlletins
ftp ://ltp.kenwood. net

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

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

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

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

the same world famous Kenwood
reputation on the inside.

Now surprisingly
affordable!

~
Meets ISOMal1lifaclllling

Quality Syslem

KENWOOD
Am a t e u r Ra d i o P r o du c t s Gr o up

96ARD-1573

KENWOOD COMM UNICATIONS COR PORATION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745, 220 1 E. Dominguez St., Long Beach, CA 90801-5 745, U.S.A
Customer SupporVBrochures (310) 639-5300
KENWOO D ELECTRO NICS CANA DA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8



Editor's No te: The comp uter gremlins
have been at it aga in, and last month, they
snuck in several letters that had alreadv
been publi shed in previous issues. We
apologize f or the error, and I guess we 'll
have to start fe ed ing the gremlins eve!)'
two days instead of eve ry fou r!

Dear CQ VHF:
Here' s a proposa l in response to various

"keep-or-drop-the-code" letters in various
magazines of late. One from WL7CKB on
page 82 of CQ VHF's October issue comes
to mind.

Boiled down, most of the concern is not
so much for the code itself, but a means
instead for separating wheat from chaff,
thus keeping "undesirable" operators off
the air. Undesirable almost always means a
QRMer, and neither the code nor increased
technical testing will eliminate this.

In fact, there is evidence that instead of
makeing things better, increased technical
testing may make the QRMerproblem even
worse. To be blunt , and especially among
the young, the highly ab- sorbed type of
individual who can pass extremely techni­
cal exams is too often the same type who
is "inward-turning" and lacks social devel­
opment. This is the type who sits behind
the safety of a mic and, as WL7CKB says,
"gets his jollies." Old timers would call it
a failure to be well-rounded.

What is really needed is a psychological
screening test, but this would raise such a
howl and be so hard to defend legally that
it would never get done . Instead , I propose
for starters (and with excepti ons for the
handi capped) what the Federal Aviation
Administration has already done in pilot
licensing: tie getting your ticket directly to
having and keeping (there is automatic fol­
low-up between agencies) a clean driving
record. No wants, warrants, convictions, or
history of accidents, you get your pilot' s
license. Bad record, no license for a period
of years set by law. Period. It has worked
and held up to Constitutional challenge due
to the close, clear, and obvious co-relation
between being a trouble-maker on the road
and being an idiot in other walks of life.

If the FAA can use driving reports to
keep lids out of the air, the FCC can use
them to keep lids off the air. Of course,
when it comes to lids, the FAA is active in
the enforcement arena whereas the FCC is
usually asleep, but that's another article .
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This proposal would help keep so much
enforcement from becoming necessary in
the first place.

In the opinion of this writer, the rapid
increase of unchallenged QRMi ng and
deliberate interference poses every bit as
much a threat to the future of hamming as
do Little Leos and the "Camel's Nose." (An
excellent story!) Something clearly needs
to be done in licensing and the above pro­
posal has a proven track record.

Dave Smith, K9UIM
Certified Flight Instructor,

No#. 356320207CFIA
Olney, Illinois

Dave-Your idea is interesting and there
certainly are many para llels that can be
drawn between hams and pi lots. In fact,
I' ve used some of those pa rallels- and
some ofthe differences- as the basis fo r a
couple of club talks. Of course, there is a
direct parallel between saf e driving and
safe fl ying, but the link to "safe hamming "
is less clear. We not only have hams with
disabilities that prevent them from getting
drivers' licenses to begin with, but also
young hams who are below driving age,
elderly hams who may have given up their
drivin g licenses, and city-dwellers who
have never bothered getting a driver' s
license because they don 't own a car and
can get wherever they need to go by mass
transit. A rule with too many exceptions
would be unworkable and unenforceable.

The aspects ofpilot licensing that I think
ought to be cons idered as part ofthe ama­
teur licensing proc ess are the fac t that no
one can become a pilot without an
"Elmer, "flig ht instructor, and the require­
ment that-bef ore you get your license ­
you prove you can fl y solo and f ollow the
rules...by actually doing it.

Is a No-Mount Mount Safe ?

Dear CQ VHF:
Just thought I' d drop you a note regard­

ing "RF Safety Proposal Aired" (Oct. '9 6
"VHF News") and "The No-Mount Mount"
(sidebar to "No More Holes Antenna
Mounts," same issue). It appears to me like
we have a contradictionor maybe an oppos­
ing view or...on the matter of RF genera­
tion and its side-effects? I am a new oper­
ator , yet have been around electronic
equipment enough to know that this instal­
lation should not be used, let alone recom-

Your Spot to Speak Out

mended. We've heard warnings about 5­
watt handhelds, and now people are trans­
mittin g mobi le on 2 meter s with 160 or
more watts of power.

Claude Genereux, VE3YCG
(via e-mail)

Claude- First ofall, there is significant
disagreement among even expe rts on .the
possible health effe cts of low-level RF
exposure. Second, and perhaps I 'wasn 't
clear on this in the article, the radio used
here was a 3-watt HT on 2 meters. Third,
since the roof ofthe van wasfiberglass, tap­
ling the antenna to the roof would have
result ed in the same level of RF exposure
as putting it in the rear wheel well. Finall y,
using N6NB 's exposure calculation pro­
gram (which appeared in the January issue
ofCQ VHF), a I46-MHz signal with 2 watts
at the antenna, a gain of 2.2 dBi (0 dBd),
and a distancef rom the antenna oftwo f eet,
results in an expos ure level of .0711 milli­
watts per square centimeter (mw/cm/].
This is well below the maximum permissi­
ble level of .2 mw/cm/ fo r uncontrolled
environments and l mw/cm/ fo r controlled
environments. So it would meet the new
FCC standards. Note that this is only due
to the very low power involved. IfI plugged
the HT into an amplifier and got 30 watts
into the antenna, then the exposure level
would be 1.06 mw/cml, ju st over the max­
imum for controlled environments and sig­
nifi cantly above the uncontrolled maxi­
mum of.2 mw/cm- (the inside ofyour car
is considered a controlled environment,
and reducing the power at the antenna to
28 watts would meet the FCC standards).

No Dummy Here ...

Dear CQ VHF:
I eagerly read the article by James

Kaplan ("Op-Ed," November, 1996), "The
'Dumbing Down' of Amateur Radio ," and
totally agree. I am a 16-year-old Tech-Plus
and have been licensed for a year and a half.
I would love to be able to build my own
equipment, but can 't find any info on how
to get started. Is anyone out there teaching
the new hams the art of homebrewing? Any
help would be grea t. Thanks and 73,

Brian Kettell, KB8ZXX I

(via e-mail)

Brian- Some radio club s have occa ­
sional or regular "homebrewing nights, "
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in which members either bring in their own
projects to build, or the leader selects a
project, gathers the parts, etc., and every­
one works together on building whatever it
is with guidance from experienced
builders. /f your club doesn 't do this, you
might suggest it. And, if the club leaders
don't wanttohearsuggestionsfr om "kids,"
show them this letter instead.

What can you build?All the major ham
magazines regularl y f eatu re homebrew
projects of varyin g levels of complexity.
We had a great starter project in our
Janua ry, / 997, issue-a simple matter of
wiring up a headset micf or different hand­
helds. And last December, we had plans
f or an easy-to-build ATV repeater (I) and
apower supplyf or certain 9600 -bauddata
radios. Projects like these not only help
you learn homebrewing skills but, if done
as a club project, can help members set
out on new ope rating adventures as well.

In the November issue of CQ VHF, I read
with great delight the news that Canada ' s
amateur radio voice, RAC, has recom­
mended to Canada 's World Radiocom­
munication Conference (WRC) represen­
tatives to drop CW as a requirement for
amateurs wishing to operate on our HF
bands. I say delighted because this is the
first positive step I' ve seen in some time
towards the future of amateur radio. What
is even more important was their rationale
behind the recommendation.

We' ve all heard the arguments from both
sides. I agree with you that there is a lot of
emotion regarding this issue. But we can' t
allow emotion to dictate the future history
of the amateur service. If we do, then the
hobby and the public service it offers, will
not last much into the next century.

CW will not die. Rather it will become
yet another mode of operation in this great
hobby of ours. In fact, in a lot of conditions,

the only mode for making successful con­
tacts. As for new qualifications, as stated
in their report, RAC will recommend alter­
native testing that is more in keeping with
the times . They are morally bound , as
Canada 's national radio amateur organiza­
tion, to do so and I trust they will. As I also
trust that the Canadian government will
agree to those recomm endations as an
acceptable alternative.

RAC made the best decision and it did
so for all the right reasons. They have put
their cards on the table, for which I'm sure
they will pay some price . I hope, for the
sake of amateur radio, the ARRL will fol­
low RAC' s lead and make its recommen­
dation based on the board members' heads
and not their hearts.

Keep up the good work.
73,

Ron Whaley, VE6RKW
Ardrossan, Alberta

Canadian Perspective

DearCQ VHF:
I've enjoyed CQ VHF ever since your

first issue. I find it informative and very
entertaining. I' ve always said, there's room
for a VHF and above magazine!

CQ VHF welcomes comments and suggestions from readers. We'll print a representa­
tive sampling each month, and we reserve the right to edit letters fo r length or style. All let­
ters must be signed and show areturn mailin$ addressor valid e-wa il addre . Writers'
IJames will.!ff: withhelilJJj/;iY!l pulflic,qfion upon r.equest. Addr.ess lett~~ft().: Lette Q V
76 N. Broadway, HickSville, NY 1/ 80/ ; or via e-I11Gil 'to <CQVHF I.co
<CQ@genie.colll> or <72/27.745 @ compuserve.com»: Please specify that i is a letter
forCQ VHF.

YAESU
10.8v @

12v @ 750 MAH
12v @ 1000 MAH

7.2v @ 1200 MAH
12v @ 600 MAH

7.2v @ 600 MAH
7.2v @ 600 MAH
7.2v @ 1200 MAH
7.2v @ 1500 MAH
12v @ 600 MAH
12v @ 800 MAH

BUY DIRECT FROM US,THE MANUFACTURERI

PowerpaC+t>
6 V for Camcorders & 12 V for 2-way

]'
800 South Broadway, Hicksville, N.Y, 11801

WORLD WIDE DISTRIBUTORSHIPSAVAILABLE. PLEASE INQUIRE.

1 ~I'U .s . &Cgnada CalJTolI Free (800) 22,1-0732 -Jn NYS (51p) 942-0011 - FA~(516) ~~&1944

FNB·2
FNB·4
FNB·4A

' FNB·10(S)
FNB'12(S)
FNB·17
FNB·25
FNB-26

" FNB-26(S)
FNB27

" FNB-27(S)
"'/4' longer than FNB27

FNB-31 4.8v @ 600 MAH
FNB-33(S) 4.8v @ 1500 MAH
FNB-35(S) 7.2v @ 600 MAH

' FNB·35(S)(S) 7.2v @ 1500 MAH
FNB-38 9.8v @ 600 MAH

*1' /3" longer than FNB38 case

BATIERY ELIMINATORS AVAILABLE

CIRCLE 78 ON READER SER VICE CARD
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AA Antennas Ultra-Light
6-Meter Beam

AA Antennas by VE9AA is offering a
new ultra-light 6-meter beam antenna,
with three elements on a boom approxi­
mately 7 feet (2.2 meters) long. The dri­
ven element is two-piece aluminum and
the parasitic elements are made of wire.
An overheadfbirds-eye-view of this an­
tenna is similar to a diamond shape . Gain
is on the order of 6 to 6.5 dBd, and front­
to-back ratio is in the 15 to 17 dBd range.

"I hope to fill a small niche in the mar­
ket for the hilltopper, rover, beacon build­
er, or limited space operator," says Mike,
VE9AA. "Hams with small rotors will
have no problem with this antenna as the
boom is also light and non-conductive!"

Price is $62.95 U.S. + S/H, payable by
cash, money order, or certified check . For
more information, contact AA Antennas,
Mike Smith, 271 Smith Rd., Waterville,
Sunbury Co., Canada NB E2V 3V6;
Phone: (506) 357-1900; e-mail: <wynder
@brunswick micro.nb.ca>.

Circle 100 on reader service card

"Ferromagnetic-Core
Design and Application
Handbook" by W1FB

Ferromagnetic-Core Design and Ap­
plication Handbook, by Doug DeMaw,
WIFB, is the newest book from MFJ
Publishing. It will be a quick and handy
reference or good study manual for ama­
teur radio operators and sells for $19.95 .
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Amateurs who use inductors and trans­
formers with magnetic cores will find the
Handbook especially useful; according to
the publisher, it's the only book that em­
phasizes the practical aspect of magnetic
core materials from low frequencies
through UHF.

DeMaw provides an in-depth look at
basic theory and gives many practical cir­
cuit example s that use toroids, rods, and
pot cores made of ferrite and powdered
iron. All circuits were proven in the lab
by the author.

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

New Book from iAPR
Tucson Amateur Packet Radio (TAPR)

has published what is likely to become a
standard reference on the bookshelves of
ham radio digital networkers , Wireless
Digital Communications: Design and
Theory, by Tom McDermott, N5EG.

In the book's preface , author McDer­
mott explains that "the wealth and quali­
ty of literature in the professional world
in (this) subject area is astounding, but
much of it may not be readily accessible
to the radio amateur, whether for reasons
of advanced mathematics or simple lack
of availability." McDermott says his aim
in Wireless Digital Communications was
to publish a single reference covering "a
broad spectrum of amateur synchronous
digital communications subjects," to pre­
sent the information in a clear and

straight-forward manner with a minimum
of "rigorous mathematical theory" and
"the maximum use of graphical and com­
puter-assisted aids."

Wireless Digital Communications:
Design and Theory includes a 3.5-inch
diskette containing the programs used in
the book and is available directly from
TAPR for $39.99. For more information,
connect to TAPR 's World Wide Web site
at <http://www.tapr .org/tapr/html/pub.
wdcdat.html>; or write to Tucson Ama­
teur Packet Radio , 8987-309 E. Tanque
Verde Rd., #337, Tucson, AZ 85749­
9399; e-mail <TAPR@TAPR.ORG>;
Phone (817) 383-0000.

Circle 102 on reader service card

"Radio .Mcnit orlng" Guide
Published

A new resource for the scanner moni­
tor/shortwave -listener is available from
Index Publishing-~adio Monitoring: The
How-To Guide, by T.J. "Skip" Arey,
WB2GHA, contains more than 300 pages
of detailed information on mediumwave,
shortwave and VHF/UHF listening. This
is not another frequency guide, but rather
a "how-to" manual on equipment, prop­
agation, and receiving techniques. If your
radio interests extend beyond the ham
bands, this might be a worthwhile addi­
tion to your bookshelf.

Radio Monitoring: The How-To Guide
retails for $19.95 and is available in book­
stores or directly from Index Publishing
Group, Inc., 3368 Governor Drive, Suite
273, San Diego, CA 92122; Phone: (619)
455-6100, Order line: (800) 546-6707;
Fax : (619) 552-9050; Internet: <http ://
www.electriciti.comv-ipgbooks».

Circle 103 on reader service card
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Power Curve -- typical BD-35 ou tput power

MIRAGE Dual Band
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MIRAGE
RUGGED!

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

B-5016-G The MIRAGE B-5016-G gives y ou 160 switching with remote externa l keying.5299 watts ofbrute powerfor 50 wa tts input on RC-lB, $45, Remote Contr~I. On/Off, pre-
Suggested Retail all modes>- FM SSB or CW! amp On/Off, selects SSBIFM. wun 18-ft cable.

Ideal for 20 to 60 watt 2 Meter mobile or base. Draws 17-22 amps at 13.8 VOC. 12x3x5 'h in.
Power Curve ch~rt shows typica.loutput power. More 160 Watt, 2 Meter Amplifiers . . .

Hear :-veak signals -- low noise G~AsFET B-25l6-G, $299 . For 10 to 35 watt mobile or
preamp gives you excellent 0.6 dB noise figure. base st ti0 s 160 tt t f 25 tts i
Select 15 or 20 dB gain. a In . wa sou or wa sm.

B-S016-G has legendary ruggedness. We know B-1016-G, $379. MIRAGE 's - (,-. l;-'--
ofone that has been in constant use since 1979! most popul~r dual purpo.se \\.\\)'\\CO~

Heavy-duty heatsin k spans ent ire length of HT or mobile/base a.mphfier. G{-e,'3\{01\)(,'.
cabinet -- preven ts overheating. Power transi stors 160 watts out/l0 W in. \C·
protected by MIRAGE's Therm-OiGuard'", For 0.2- 15 watt transce ivers.

Fully protected from high SWR and excessive B-215-G, $379. MIRAGE's most popul ar
input power. Has warning LED. handheld amp. 150 watts out/2 watts in; 160 watts

Has smooth adju stable Transmit/Receive out/3lf2W in. For 0.25 to 5 watt handhelds.

Power Curve -- typical B-3l0-G output power Watts Out 16 26 32 35+ 35+ 35+ 35+
Watts In 8 (440MHz) ,

WattsOut 25 50 75 95 100 100+ 100+ Watts In I 2 3 4 5 6 7

WattsIn I 2 4 6 8 • 35 Watts Output on 2 Meters .45 Watts on 2 Mete rs/35W on 440 MHz
.100 Watts out with all handhelds up to 8 watts • All modes: FM, SSB, CW • Auto Ba nd Selection • Auto T/R switch
• All modes: FM, SSB, CW • 18 dB GaAsFET preamp 4t~ •Full Duplex Operation • 5xP/4X5 inches
• Greatfor ICOM IC-706 • Reverse polarity protection .~ ~Q • FR EE mobile bracket • "On Air " LEDs
.15 dB low noise GaAsFET preamp • Includes mobile bracke t ~G~ " • Sing le Conn ector f or dual

• Auto RF sense T/R switch ~, band radios and antennas• Reverse polarity protection/SWR Protection
• FREE mobile bracket • Auto T/R switch • Custom heatsink, runs cool • Reverse po larity protection
• FREE handheld BNC to B-3IO-G cable • Works with handhelds up to 8 watts • Works with all FM handhelds to 7 watts

Ul 431 131 731 ' h 211 d • One year MIRAGE warran ty • One year MIRAGE warranty
• tra-compact 14X 14X 14 tnc es, 12poun s 35 FM 1 $79 Add this Mirage dual band amp and boost

O MIRAGE ~
waus, on y ...• ne year warran your handh eld to a powerful mobile or base --

Boost your 2 Meter handhel to 100 Watts! B-34, $79. 35 watts out for · 45 watts on 2 Me ters or 35 watts on 440 MHz!
ltra-compact all mode B-31O-G amp is per fect for 2 watts in. Like B-34-G, FM M irage's exclusive Fullbuplexsmpt» lets you
I handhe lds up to 8 watts and multimode SSB/CW only, less preamp, mobile talk on one band and listen on the other band at
M 2 Meter rigs . Greatfor 1COM IC-706! bracket. 3

1/
8XP/4X4

1
/4 inches. the same time __ j ust like a telephon e conversation.

, Meter Amplifier (50-54 MHz) . (Requires compatible HT) .

'CC Type Accepted The A-1015-G, $389, is the ]1/4 Meter Amps (223-225 MHz)
world's most popular all mode Choose from 10 models
FM/SSB/CW 6 Me ter ampl i- -- 20 to 220 watts out for 2
fier. 150 watts out for 10 in. to 50 watts in, $129 to $655.
For I to 15 watt transceivers. Commercial Amps ($199 to $395)

'tlcm Amplifiers (420-450 MHz) FCC Type Accepted Commercial amp s for 150-
174, 450-470 MHz and VHF

" D-30l0-N, $365, -- 100 W marin e band s, 70 - 130 watts out.
out130 in. For 5 to 45 watt
mobilelb ase. D-l010-N, Accurate SWRIWattmeters
$395, 100 W out/I 0 in. Dual Read SWR directly andForw ard/

urpose -- for handhelds or mobile/b ase . Reverse, Peak!Ave rage power. Re-
)-26-N, $269, 60 W out/2 in, for handhelds. mote Coupler. 1.8-30,50-200, 420-

Amateur.TV Amps 450 , 1260- I300 MHz band models.

Industry standar d ATV amps One Year Mirage Warranty
-- D-lOlO-ATVN, $414, 82 Cal "our dealer r yourbes' prlcel
watts PEP out / lOin. "
D-lOO-ATVN, $414, 82 watts Nearest Dealer/Free Catalo : 800-647-1800

JEP out/2 in. (wit hout sync compression). https/twww.mirageamp.com
lemote Control Head for Amps Tech nicMal: 60I-,323

RA-8287
FC'E-323-6551

RC-l, $45, remote controls

most MIRAGE amps . Power, COMMUNICATI ONS EQUIPMENT
On/Off, pream p On/Off, I d . I P k R d
switch for SSB/FM. 18 foot 300 n ustna ar oa

.able (longer available). I3/4X33/4X2 Jh inch es. '!!!!;; f!:3Q;;4 I<.R;;JL P;2/440 li!\i Pricesand s pec~!~~~~!~f~i tM,?ng~~~~ft?tir~~~llmUn icarions

MIRAGE . . . the world's most rugged VHF/UHF amplifiers
CIRC LE 161 ON REAOER SERVICE CARD

100 Walls for 2 Meter HIs



Hams in 5pace:
A Guide to Working Mir-Part 1

The Russian space station Mir has become arguably the most
popular amateur radio satellite in (or slightly out of) the world . In
Part 1of this tutorial, we introduce Mir, its station setup, and what
you'll need to make contact.

By G. Miles Mann , WF1F*

The Mir space station complex includes two ham stations: one on 2-meter FM
voice and packet, and another on 70-centimeter voice and packet, including
an FM repeater. These photos were taken during shuttle mission STS-79 in

September, 1996. (NASA photo S79£5327)

W
orking the Russian space station
Mir is easier than you may think.
I' ve been able to connect to Mir' s

2-meter packet station on a regular basis
with a very modest base
station and even from the
packet station in my car.

If you have a 2-meter
packet station at home
now, then you may al­
ready have all the equip­
ment you need to start a
friendship with the cos­
monauts and astronauts
on board Mir. The space
station's packet station is
not a Packet Bulletin
Board, but instead is
what's known as a
Personal Message System
or PMS. The Mir PMS
experiment is specifically
designed to allow easy
access for beginners.

This is a rewrite and
update of an article I pub­
lished in QSTmagazine in
November, 1993. A lot
has changed in the three­
plus years since that arti-
cle appeared, including Mir' s 2-meter
frequencies and the addition of a 70-cen­
timeter packet station and voice repeater.
In this article, I'll describe the equipment

*G. Miles Mann, WF1F, wrote about a
schoo l contact with Mir while three
crews were aboard-outgoing and in­
coming Mir crews plus a U.S. shuttle
crew-for the July , 1996, CQ VHF.
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you need to contact Mir, along with the
features supported by the PMS and the
proper operating procedure to ensure suc­
cessful connects. I'll also give you basic

operating tips for Mir' s new 70-centime­
ter station. We'll cover hardware, soft­
ware, and station setup here in Part I , and
in Part 2 we' ll focus on operating tips.

A Space-and
Ham Radio-Veteran

The Mir space station has been manned
continuously for over 10 years. Amateur

radio has been in use on Mir for over six
years. Every three to six months, there' s
a crew change. For one to two weeks, both
crews live on board Mir, exchanging im­

" portant information. One
of those important things
discussed is the ongoing
amateur radio experi­
ment, becoming known as
MIREX. Many crews
have realized that the
amateur radio station can
really be a big help in con­
tacting friends andfamily,
providing entertainment,
and passing important
information back and
forth to Earth. During the
uncertain times that fol­
lowed the breakup of the
Soviet Union, when the
Mir crew was literally
stranded in space, ham
radio became a vital link
to the rest of the world.

Today, the Mir crew
usually consists of two
Russian engineers and an
international guest. As-
tronaut Norman Thagard

was the first American to live on board
Mir and stayed for over two months.
American astronaut Shannon Lucid set a
new American space endurance record
with her 194-day stay aboard Mir from
April to September, 1996, as a member
of Crew #2 1.

Crew #22 arrived in two stages. Com­
mander Valery Korzun and Flight Engi­
neer Alexander Kaleri (U8MIR) arrived

Ham Radio Above 50 MHz



"Many [Mir] crews have realized that the amateur radio station
can really be a big help in contacting friends and family, providing
entertainment, and passing important information back andforth
to Earth."

Astronaut John Blaha. KC51ZQ. operates
ham radio from space. He lived and worked
aboard Mir f rom September, 1996, to Jan­
uary, 1997. (NASA photo S79E5151/STS-79)

via a Soyuz rocket on August 14. Then,
on September 15, American astron aut
John Blaha, KC5TZQ, arrived via the
Space Shuttle Atlanti s. Astronaut Blaha
was due to return to Earth in January
1997, when the next "space taxi" came to
take him home.

Mir's 2-Meter Station
For many years, the 2-meter ham sta­

tion aboard the space station was an
ICOM IC-228A transceiver, with voice
and standard 1200-baud AX.25 packet on
145.550-MHz simplex. Recently , how­
ever, both the radio and the frequency
were changed-twice.

The IC-228A was replaced with a Ken­
wood TM-733 (the European version).
The simplex frequency of 145.550 MHz
was causing interference with European
simplex operations (and the Europe ans
do a lot more simpl ex than we do here in
the U.S.-ed.) and was changed last
November in accordance with anew band
plan adopted by representatives from
Region 1 of the International Amateur
Radio Union (IARU), which includes all
of Europe and Africa.

Ham Radio Above 50 MHz

An additional change was made more
recently. As of January 1, 1997, both
voice and packet operations are on "split"
frequencies, with uplink (where you
transmit) on 145.200 MHz and downlink
(where you listen) on 145.800 MHz.
Always listen on 145.800 and set a -600­
kHz offset to transmit. .

(The change offrequencies has caused
a great deal of consternation among
many amateurs in the U.S. First of all,
Mir's new uplinkfrequency of 145.200 is
right between two repeater output fre­
quencies used in many metropolitan
areas, 145.190 and 145.210. It 's f eared
that strong repeater signals could "cap­
ture " the frequency and block communi­
cations with the Mir crew. Secondly, the
new downlink frequency of 145.800 is
ju st 10 kHz abo ve the national APRS, or
Automa tic Position Reporting System,
frequency of 145. 790, raising moref ears
of interfe rence. Thirdly, 145.800 marks
the beginning of the intern ationally rec­
ognized satellite subband, 145.800 to
146.00, and users of other sate llites are
conc erned about the presence of strong
pa cket and FM voice signals in areas
generally used f or CW and SSB conta cts.
There have been discussions on solving
this problem, but, at pre ss time, no reso­
lution had been reached.-ed. )

The radio is currently connec ted to an
externally mounte d dualband antenna (2­
meters and 70 centimeter s). The typical
power output is 25 watts, although power
levels of 5 watts have been more com­
mon recently. Anyone on Earth with a
similar setup should have no probl em
hearing the Mir crew or connecting to the
Mir PMS.

Passing Over Your House
Ifyou live in the U.S. or southern Can­

ada, you should have six to eight oppor­
tunities a day to contact Mir. The space
station is in a nearly circular orbit approx­
imately 240 miles above the Earth. It
takes Mir approximately 93 minutes to
make one compl ete orbit around the
world. If you were to look at Mir's path
on a flat map, it would look as though it
were tracing a big sine wave across the
map. The top of the sine-wave orbit is

approximately 510 North latitude. What
all this means is that, if you live below
510 North latitude, Mir will pass directly
over your house every few days. Mir will
also pass within radio range of your QTH
several times every day for up to 10 min­
utes per pass.

Your Station Needs
To work Mir from your home, you

should have at least the following ama­
teur radio equipment: a 2-meter radio
with an output rating of at least 25 watts,
an omnidirectional antenna or small
beam fed with a short run of good quali­
ty coax (such as RG-213, 100feet orless),
and a standard 1200-baud AX.25 packet
modem (TNC). That' s about all you need
for radio equipment.

Some of the fancier amateur radio
satellites, such as WO-18, FO-22, and
FO-23, require expensive SSB radios and
a DSP-style modem costing hundreds of
dollars (DSP,stands for Digital Signal
Pro cessing. - ed.) . Mir ' s stations, on the
other hand, support the inexpensive FM
mode and standard 1200-baud packet. I
use an inexpensive KPC-3 modem for my
Mir packet connections.

You will, however, need a computer to
tell you when Mir is in range of your sta­
tion . Timing is the most important aspect
of a successful contac t with Mir, and
there are many tracking programs out in
the marketplace today to help you. Some
programs, such as "STSPLUS ," are
shareware, while others cost a few bucks
up front. (I don't have the space to review
all the available programs in this article,
but I can recommend DOS "Instant­
Track," avail able from AMSAT. This
program is very easy to use and works
very well with older style computers,
such as 80286-style PCs. "InstantTrack"
costs $30 if you' re an AMSAT member
and $50 if you' re not.) .

Working with DopplerShift
The Mir space station is traveling

around the Earth at over 17,500 mph
(28,000 kph). This great speed makes ra­
dio signals appear to shift in frequency,
a phenomenon called Doppler shift.
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Operating Tips for Mir's 70-Centimeter Repeater

Only one mode is active at a time. Note that all modes, including packet, use
"split " frequencies for transmit (uplink) and receive (downlink).

Mem# Downlink Uplink Split
1 437.960 435.740 2.20 MHz
2 437.955 435 .745 2.21 MHz
3 437.950 435 .750 2.20 MHz
4 437.945 435.755 2.19 MHz
5 437.940 435 .760 2.18 MHz

Working Mir' s 70-centimeter station is much more difficult than connecting with
its 2-meter packet station , but still it can be done with the right equipment and the
proper preparation.

The new SAFEX II project on Mir supports three different communications
modes, Voice QSO, FM Repeater and 9600-baud packet. Each mode has been
assigned a specific frequency pair:

/

./

ing steps, get out your manual, look up
the section on "odd splits," and program
the following frequencies into consecu­
tive memories (this is for "simplex" pack­
et operation):

Channell: 145.200 TX1145.805 RX
Channel 2 145.200 TX/145.800 RX
Channel 3 145.200 TX/145.795 RX

When Mir is approaching your QTH,
use Channel #1. Then when Mir is over­
head ,use Channel #2. And after Mirpass­
es your QTH use Channel #3. For best
results, use an updated tracking program,
which displays the current Doppler shift.
A program such as "Instant'Track" will
display the Doppler shift in real time and
will help you determine when to change
channels. If you don't have a tracking
program, find a friend who does and
who 's willing to print out schedules for
your location.

As you may have noticed, I don't rec­
ommend adjusting your uplink frequen­
cy for the 5-kHz radios. (Standard prac­
tice among users of other satellites is to
leave the receiver in one spot and adjust
the uplink frequency to compensate for
Doppler shift.-ea.) This is because you
may have better results if you leave your
transmitter on 145.800 .The Doppler shift
is only at the +3.5-kHz setting for a few
seconds, after which it slowly begins to
approach O. After five minutes or less, the
Doppler shift will be 0 for a few seconds
and then will begin to swing toward -3.5
kHz. (On 70 centimeters, with its greater
Doppler shift, you 'll need to change both
receive and transmit frequencies to com­
pensate. See "Operating Tips for Mir 's
70-Centimeter Repeater.")

The 2-meter receiver on Mir can copy
ground stations that are off frequency by
as much as 3 kHz. This is because the ra­
dio on Mir has a "wide" receiver. Some­
times, a wide receiver is good, and we're
lucky to have one on Mir. Ifthe space sta­
tion's receiver had good selectivity, it
would actually make it harder for "chan­
nel-locked" stations to access Mir.

Mode
FM voice QSO, used to talk to the Mir crew
FM repeater, used just like any FM repeater
FM 9600-baud packet

DownlinklUplink
437.925/435.725
437.950/435.750
437.975/435.775

Doppler Times Three
The effects of Doppler shift (see main text) are approximately three times greater

at 437 MHz than at 145 MHz-approximately 20 kHz instead of 7 kHz . There will
be a plus lO-kHz shift during the first five minutes of the pass, followed by a neg­
ative 10-kHz shift during the last five minutes. The Doppler shift will cause the Mir
transmit frequency (437.950) to look like it's approximately 10 kHz higher in fre­
quency when Mir is approaching your location. Because of the large Doppler shift,
the use of CTCSS on the repeater (see below) and the present antenna orientation,
a large amount ofERP (effective radiated power, 500 to 1200 watts) is required to
reliably access the repeater.

To access the FM repeater, you'll need to compensate for the Doppler effects
during each transmission. You' ll also need a radio capable of sending out a 141.3­
Hz CTCSS tone to open the orbiting FM Repeater. The repeater is tone-controlled
to help reduce interference.

During the initial testing of the repeater last July , it was noticed that if you were
off frequency by more than 2.5 kHz, the repeater could not decode your CTCSS
tone. This makes Doppler correction even more important, and it must be done on
the downlink as well as the uplink. This means changing both your transmit and
receive frequencies simultaneously and adjusting your offset with each frequency
change. Ifyour radio tunes in minimum 5-kHz steps, use the same method described
in the main text for setting up memories for 2-meter Doppler compensation, but use
five memories instead of three, as follows:

frequency (145.800) to look as if it's 3.5
kHz higher when Mir is approaching your
location, and up to 3.5 kHz lower as it's
going away from you. If you listen on
145.805 or 145.795, your reception may
actually improve.

To work around this problem, if you
have a radio with 5-kHz minimum tun-

If your radio is capable of smaller steps, such as 2 or 2.5 kHz, use more memo­
ries with smaller steps, following this basic pattern. Remember to use a 141.3 Hz
CTCSS tone . . Interference Potential

Unfortunately, there are some draw­
backs to this configuration. The optimum
channel spacing for terrestrial 2-meter
FM communications is a 20-kHz channel
step (in some areas, it's 15 kHz or even
less, but there are compromises-ed.).
While a 20-kHz channel spacing plan
works very well for FM repeaters and
simplex, it doesn't work for FM satellites.

Because many hams have radios that
are channel-locked, you may not be able
to make any fine tuning adjustments to
either your receive or your transmit fre­
quency. Most FM mobile radios and HTs
can 't make any frequency changes ofless
than 5 kHz. This creates a problem:
Doppler shift will cause the Mir transmit
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ANAHEIM. CA
(NearDisneyland)
933 N. Euclid St., 92801
(71 4) 533-7373
(800) 854-6046
Janet, WA7WMB, Mgr.

BURBANK,CA
2492W. Victory Bt. , 91506
(818) 842-1786
(800)854-6046
Eric, KA61HT, Mgr.
Victory Blvd.at Buena Vista
1 mi.west1-5

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

VHF/UHFAll Mode Transceiver
25W, BuJ lt-ln Power Supply

The Ultimate Oscar Mach ine

FT-736R

• Ultracompact 50W/35W
• 94Memories' Non-remotable
• Dual in-bandreceive
• Built-inDTMF paging/Coded Sql.
• CTCSS Encode bu ilt-in
• BacklitDTMF micincluded

• 2M70W Mobile' WideBand RX
• AM AircraftRX• DualWatch
• 9600 Baud Compatible' AlphaNumericDisplay
Call For Low Pricing!

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

FT-8000R 2M/440 Mobile

2M/440m Hz HT

2M 440mHz

• 150Mem. Channels
• 1.5Wstandard
• 5Woption
• Alpha-numeric

display
• Compact & back lit

keypad

FT-11R/41R

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

FT-51R

2M144OmHzCompact HT

• Alphanumericdisplay
• WideBand receive
• Battery Saver
• 112Memories
• MiI·Spec
• HiSpeed scanning
Call For
Your Low
Pricing!

FT-50R

.....,...,,-~~-~

.-q~ ~ 7~~::~~
~' ",;.4.
~\-- _:::

I

• 100W '12V OC' ODS
• Gen. Cov. Rx, 100 memo
• Optional Ext. Auto' TunersAvai lable
Call Now For Our Low Pricing!

FT-840

• Compact HFTrans., 100W, CollinsFilter
• Optional bullt-inautotuner
• Remotablefront panel, optionai kit req.
• aSK, 100 Mem. Gen Cov.Rx,
OMNI·Glow display

Call Now For Low Price!

• Enhanced DigitalSignal Processing
• Oual RX
• CollinsSSB filterbuilt-in
·1QOW, Power supply built-in
Call Now For Low Pricing!

FT-1000MP HF Transceiver

FT-900CAT

SAN DIEGO, CA
5375KeamyVilla Rd. ,82123
(619)560-4900
(800) 854·6046
Tom, KM6K, Mgr.
Hwy. 163 & ClaremontMesa

NEW CASTLE, DE
(Near Philadelphia)
1509N. Dupont Hwy.,19720
(302) 322-7092
(800)644·4476
Bob, N9GG, Mgr.
RT.13 1/4 mi., So. 1-295

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

rtTLANTA,GA
6071 Buford Hwy., 30340
(770)263-0700
(800)444-7927
Uohn, KB4NUC, Mgr.
Doraville, 1 mi. no. of 1·285

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

PHOENIX, AZ
~ 939 W. DunlapAve., 85021
(602) 242-351 5
(800)444·9476
Gary, WB7SLY, Mgr.
1 mi. east of 1-1 7

WOODBRIDGE, VA
(Near Washington D.C.)
n4803Build AmericaDr.
221 91
(703)643-1063
(800)444·4799
Rick, AA0QB, Mgr.
Exit 161 , 1-95, So. to US1

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

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

. So. from Hwy. 101



*2xl callsigns are available for this group.
**All of the callsigns for this group have been assigned. Any request for a callsign
from this group will be assigned a call from the next group. For more information,
contact the Federal Communications Commission, Consumer Assistance Branch,
1270 Fairfield Road, Gettys burg, PA 17325-7245, toll free 1-800-322-1117.
(Courtesy FCC/ARRL)

Amateur Callsign Update
The following shows the last callsign in each group to be assigned for each VEC

Region under the sequential callsign system as of January 3, 1997. It does not
include vanity calls.

Radio Group A Group B Group C Group D
District Am Extra Advanced Tech/Gen Novice

0 AB0DT KI0FZ ** KB0ZHO
I AAIRJ KEIGR NIYJC KBICBC
2 AB2CX KG2JT ** KC2AON
3 AA3PF KE3YN N3YNM KB3BRK
4 AE4ZS KU4AA ** KF40ET
5 AC5KZ KM5FW ** KC5YLE
6 AC6ZG KQ6MB ** KF6IER
7 AB7TP K7EC ** KC7UAL
8 AA8YX KI8AJ ** KC8FSM
9 AA9TR KG9IU ** KB9PHE
N. Mariana Is. NH0 A AH0AW KHOFS WH0ABF
Guam ** AH2DC KH2RI WH2ANR
Hawaii AH7J AH60X KH7CI WH6DCW
Am. Samoa AH80 AH8AH KH8DC WH8ABF
Alaska * AL7QT KL0CR WL7CTY
Virgin Is. WP2X KP2CJ NP2JO WP2AIH
Puerto Rico KP3V KP3AO NP3JD WP4NMT

"Ifyou live in the U.S. or
southern Canada, you should
have six to eight opportunities
a day to contact Mir."

All satellite operations are considered
"weak signal," even FM. The channel
you're using for satellite operations must
be clear for you to hear the weak signals
coming from the satellite. The channels
on either side of your operating channel
also must be clear (no BBSs or repeaters)
to help prevent adjacent channel inter­
ference. When you take into account the
3.5-kHz Doppler shift and adjacent chan­
nel interference problems, you' ll come
up with a different value for FM satellite
channel spacing. For the 2-meter band,
the recommended FM channel spacing
for a satellite is 30 kHz. What this means

is that there should not be any packet bul­
letin boards or repeater outputs within 30
kHz of the channels used by the FM satel­
lite on 2 meters. (Note that the channel
spacing varies by frequency; the 70-cen­
timeter satellite FM band requires a 50­
kHz channel spacing.)

TNC Configuration
Now that we've nailed down the fre­

quencies and figured out when the Rus­
sian space station will be accessible from
your location, let' s set up your packet sta­
tion to make contact. To operate the Mir
PMS, you' ll need to modify some of the
settings on your TNC. Most of the para­
meter changes required for Mir will be
compatible with terrestrial BBS opera­
tions. Using these suggested parameters
will improve your connection rate and, at
the same time, help reduce interference.

This is a portion of the TNC parame­
ters for my KPC-3; your actual parame-

ters may vary, based on whatTNCyou're
using: AUTOCR OFF LFADD OFF
MAXFRAME 4 MCON ON MCOM ON
MONITOR ON PACLEN 72 RETRY 8­
10TIME STAMP ON. Now, let' s explain
a few of those:

LFADD-This value seems to inter­
fere with normal Mir BBS operations.
Make sure LFADD is turned OFF.

MCOM/MCON-These values are
normally turned "OFF" for terrest rial
BBS connections, but should be "ON" for
connections to the Mir PMS. When
MCON is ON, it allows you to see pack­
ets going to other stations while you're
connected or attempting to connect. All
courteous operators using Mir keep this
value ON.

PACLEN-Lots of short packet
lengths are less likely to be clobbered
than a few very long packets.

RETRY-You don't want to set this
value too high because you may cause
QRM during your initial connect. Also,
if RETRY is too short, you' ll time-out
during one of the four deep RF signal
fades. (During each 10-minute pass, there
are four RF polarity shifts in the signal
coming from Mir: This shift is caused by
the apparent position of the antenna on
Mir in relation to your antenna.)

TIME STAMP-With TIME STAMP
turned ON, you' ll be able to log data to
your disk while you're away and track the
time and duration of the passes.

Once you've got your parameters con­
figured correctly, you' ll be able to mon­
itor all the data coming from the Mir
PMS. The data you see will typically fall
into one of the following six categories:

C-Connect request
D-Disconnect request
DM-Disconnect mode
VA-Unnumbered Acknowledge
VI-Unconnected Information frame
I(n)-Information frame (n=0-7).

This is no different than the types of
packets that you would see from a terres­
trial station.

All Set?
Once you've got your rig and TNC set

up the way we've described here, you'll
be ready to make contact with Mir. In Part
2, we'll tell you how to pick a pass for a
contact attempt, when it's OK to try to
connect, and what to do once you're con­
nected. Until then, practice listening for
Mir and tracking its signal during the
course of a pass. •
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Build a Low-Power Beacon for
6 Meters

Here's an intermediate- level project for building a 1-watt beacon
transmitter for the "magic band ," Leave out the automatic keyer and
you've also got a great QRP rig!

By Ken Neubeck, WB2AMU*

The 6-meter beacon transmitter board. Liberal amounts of solder were used to assure good
connections. Note the squares that were etched out of the circuit board fo r the components.

(Photos by the author)

Author's Note: This is not a begin­
ner' s project. I am assuming that you
have experience in building f rom
scratch and that you've developed your
own style of doing so. For those rea­
sons, I am not including step-by-step
instructions and I am leaving it to you
todetermine ifyou can build it and what
to do when.

Like buoys in coastal waterways, low­
power beacons are useful naviga­
tional tools that operate 24 hours a

day and are always there to help guide us
to openings on the ham band s. When
hams hear these beaco ns, they can get a
good idea of whether a band is open,
where it's open to, and how strong the
opening is.

There are amateur radio beac ons oper­
ating continuously on bands as low as 14
MHz and as high as 24 GHz. Typically,
a beacon will transmit a CW signal con­
sisting of a callsign follo wed by some
location information. On frequencies
above 50 MHz, this location information
will usually be the four-character grid
square locator (for example, FN3 0 for the
grid encompass ing Long Island , New
York, where I live).

Six Metera­
the Beacon Band

Six met ers has somew here in the
neighborhood of 100 CW beacons, more

*Ken Neubeck, WB2AMU, is a regular
contributor to CQ VHF.

Ham Radio Above 50 MHz

than any other amateur band. These bea­
cons are very useful for alerting 6-meter
operators of sporadic E openings during
the summer months, or of F2 openings
durin g peak sunspot years. In the U.S ., 6­
meter beacons are typically located in the
50.060- to 50.080-MH z range (the FCC ­
designated beacon subband) ana , for the
most part, run less than 10 watt s. Low
power is a necessity when using battery
powe r, as man y beacons do, Antennas
generally are omnidirec tional, either ver­
ticals or "squalo" -type, to assure cove r­
age in all directions.

Even though there are more beacons on
6 meters than on any other band , still
more are needed . For exa mple, until
rece ntly, there were no beacons on Long

Island (grid square FN30) or in most of
the surrounding grid squares. Ma ny
times, my friends in southern states, such
as Florida, would tell me of a band open­
ing toward my direction, based on their
hearing the nearest beacon to me, which
was W2CAPIl, on Cape Cod, in FN41.
Yet this was over 150 miles away and not
always sufficient to identify whether

"Six meters has somewhere in
the neighborhood of100 CW
beacons, more than any other
amateur band...(but) still more
are needed."
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Figure l . Schematic of the 6-meter transmitter board. i t may be used in conj unction with the keyer/logic board in Figure 2 as a beacon
transmitter, or on its own as a I-watt QRP transmitter.

The logiclkeyer board. A miniature RadioShack breadboard had more than enough space for
the components. The EEPROM is the large component on the right.

there was an opening to Long Island. It
appeared that some kind of beacon cov­
erage for Long Island was long overdue ,
so I decid ed to build one myself. The
transmitter and keying circuits I built can
be used as models for beacons elsewhere.

Beacon-Building 101
There are a couple of approaches that

one can use for setting up a beacon. One
way is to build a keyer circuit that keys a
commerciall y-made 6-meter transmitter.
This approach can be a little expensive and
will use more power than desired, which
could be a problem if the beacon is at a
remote location and you want to use a
power source such as a battery charged by
solar panels.The other approach is to build
from scratch a low-power beacon that' s
designed to draw low current and can be
run from a battery. This is a less expen­
sive approach and is more fun than sim­
ply plugging a keyer module into a com­
mercial transmitter, but you should have
at least some intermediate-level building
experience before tackling a construction
project of this magnitude.

In searching for a simple low-power
design from previou sly published mate­
rial, I found a basic l-watt, 50-MHz CW
transmitter design in the ARRL Solid
State Design book by Doug DeMaw,
W IFB, and Wes Hayward, W70 ZI

(1977). The design looked straightfor­
ward and I had many ofthe required parts
in my junk box. The total cost of this pro­
ject is in the $40 range if you buy all of
the parts, but a good junkbox can lower
that figure considerably. The most expen­
sive parts I had to purchase were a third
overtone crystal from Jan Crystals for $15
and an RF transistor that cost about $2.

Speaki ng of parts, I used 114-watt car­
bon resistors for all resistors and ceram-

ic capacito rs for the fixed capacitors.
There are two 0-30 pfvariable capacitors
that can be ordered from any company
that sells electronic part s (if you don 't
already have them in your junk box).

Starting with
the Transmitter

I decided to work on the transmitter
portion of the beacon first, followed by

20 • CQ VHF . March 1997 Ham Radio Above 50 MHz



the automatic keyer circuit on a separate
board. I drew my schematic layout of the
transmitter section on graph paper, which
I then glued onto a two-sided copper-cl ad
circuit board with a fiberglass layer in
between. Again, if you can't find a two­
sided copper-clad board in yourjunk box,
you can get one at RadioShack, other
parts suppliers, and even at flea markets.

In the original design, DeMaw and
Hayward recomm ended using the two­
sided boards; however, I decided to
scrape away the copper on the unused
side of the board underneath the oscilla­
tor circuit to provide better isolation and
minimize stray RF capacitance being in­
troduced back into the oscillator. Ex­
perien ced builders may come up with
additional improvements as they go
along in the design.

Updating the Circuit
After 1started putting together the orig­

inal design and had put in several hours
of troubleshooting and tinkering, I real­
ized that there were further improve­
ments and updates that could be made to
the circuit. Figure 1 shows the end result
of the changes I incorporated.

The original designers' approach was
to create a circuit that could use as many
"junkbox-type" parts as possible for cost
savings. For instance, they select ed a
2N3904 transistor for the amplifier stage.
While this standard junkbox transistor is
acceptable in the design, examining its
specification sheets shows that it ' s not the
optimal transistor for VHF. A more suit­
able transistor is a 2N4427, which has
higher power output at VHF. Although
the 2N3904 costs pennies , the 2N4427 is
not terribl y expensive at the $1 price
range, considering the improved perfor­
mance it offers.

The change to this transistor required
me to peak up the power a little bit in the
circuit by changing some resistor values
throughout the amplifier stage. Another
update was required because the original
design used a transistor in the final stage
that has since becom e obsolete (a
2N925). The substitute called out in the
manufacturer ' s data book is quite expen­
sive, but the article recommended an
alternate, the 2N3553 transistor, which is
still readily available and fairly inexpen­
sive (in the $2 price range). I used this­
along with a heat sink for heat dissipa­
tion-in my final design.

"After I started putting together
the original design and put in
several hours oftroubleshoot­
ing and tinkering, I realized
that there werefurther
improvements and updates that
could be made to the circuit."

I also discovered that, when the authors
said to put one turn of wire around a toroid
core, they meant exactly one turn when
viewed with respect to the center of the
core. Extra turns will change the induc­
tance and will actually load down the sig-

\nal. Cores and the enamel wire you'll
need to wind around them are inexpen­
sive and, if you don't have them in your
junkbox, you can order them from vari­
ous parts companies that advertise in the
back pages of ham radio magazines.

Put Your "Spurs" On
Next, I encountered a problem with

spurious emissions where signals were
appearing every 30 kHz above and below

+12V
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+--~ TRANSM ITIER
2N2219 BOARD CONNECTS

HERE
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5.1K

111---,\M....--.,......-t-t.2764
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...-------t27
10 9 8 7 6
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...
::>
Q....
::> 9 7 6 5 3 2 4 13
0
>

+12V '" 4040
Cou n t e r

10 8 11 16

O.01~F
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7805 27 3
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1

O.01~F 1O~Fl 10~F

Figure 2. Schematic of the keyerllogic board, which may also be used on its own as a contest keyer.
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Interior view ofthe 6-meter beacon transmitter. The transmitter board is mounted to the bot­
tom of the case and the keyer/logic board is mounted to the side. Ceramic spacers are used

to isolate the boards from ground.

"...ifyou leave out the automatic keying circuit, the transmitter
board...is basically everything you'll needfor a I-watt QRP
transmitter with the output of the PNP switch being brought into
a key jack for CW operation."

the crystal frequency. I corrected this by
changing the resistor value in the origi­
nal RC network design of the oscillator
stage from I000 ohms to 500 ohms. I sus­
pect I had to make this change because of
the way I arranged my board layout , so
this problem may be different for each
person putting this beacon together,
based on board layout and individual
transistor characteristics. Just be aware
that you may have to change the value of
the resistor in the oscillator to prevent
spurious signals and that spurious emis­
sions originating in the oscillator stage
can only be fixed in that stage.

The Updated Design
I decided to make two distinct boards

for this design , a transmitter board as
shown in Figure I and a keyer/logic board
as shown in Figure 2. The total assembly
can be put in a small aluminum box (4"
x 5" x 6") with a sample layout shown in
Figure 3.

By the way, if you leave out the auto­
matic keying circuit, the transmitter
board in Figure I is basically everything
you' ll need for a l -watt QRP transmitter
with the output of the PNP switch being
brought into a key jack for CW operation .
On the flip side, the keyer circuit can be
used on its own as a contest keyer. Here
are the details on that half of the project:

The Keyer Circuit
The approach I chose for the keyer/

logic circuit board was designed by Fred
Franke, WB2NFO. It uses standard parts
that are still avail able, but you' ll also
need an ultraviolet EPROM chip pro­
grammer to put the program into a 2764
series EPROM . (You can also use a 2864
EEPROM for this application if you have
the necessarychip programmer. )

There are services available that can
program your EPROM if you don't have
access to a programmer. Another ap­
proach, used for a number of U.S. bea-

cons, is to buy a programmable keyer and
hook it up to the transmitter board. Still
another alternative is to purchase a com­
mercial keyer chip .

For this specific application , I used a
"1" bit as my "on ' signal and a "0" bit as
my "off' signal. I used three Is for a dah
and one 1 for a dit. For spacing between
dahs and dits, I used one 0 bit; for spac­
ing between characters , three 0 bits ; and
for spacing between words, five 0 bits. I
mapped out a simple message on graph
paper which included all spaces and list­
ed the corresponding 1 or 0 bit for each
part of the message. The message I,used
was "V V de WB2AMU/B FN30 LI"­
a standard message that indicates the call,
grid square, and abbreviation for loca­
tion. This message took up 225 individ­
J al bits and required eight lines (the chip
has a 256-bit limit) from the counter to
the EPROM. (Note that only one output
of the EPROM is used here; there are
seven other outputs available for future
expansion where different messages can
be stored and retrieved using a rotary
switch if desired.)

It took me Several months' worth of
spare time and two burned-out transistors
before I finally got the circuit to work.
Among the lessons I learned: You must
always have a 50-ohm load on the output
where the antenna connects or some dam­
age to the circuit may result. Also, it 's a
good idea to add a protection diode on the
I2-volt input on the circuit board in the
event you mix up your positive and neg­
ative terminals (not hard to do when
you 're in the heat of building things!).

One problem can arise in this particu­
lar design, though . Because the oscillator
stage isn' t keyed, there's always a carri­
er signal that should be several dB below
the keyed signal and careful tuning is
needed to keep them in balance. The tun­
ing capacitor in the crystal oscillator sec­
tion is primarily adjusted to tum the oscil­
lator on, then the output stage tuning
capacitor is peaked for maximum signal
output of approximately 1 watt. The os­
cillator carrier should not be noticeable
beyond 100yards distance from the trans­
mitter. Some tuning may be required if
the signal is too strong; otherwise the
oscillator signal drowns out the keyed
signal and renders your beacon ineffec­
tive. A beacon in Quebec that I had often
heard developed this particular failure
last summer and, for the most part, a car­
rier was heard all of the time. It was only
during a very strong sporadic E opening
that I could hear a faint keyed message
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"To register a new beacon, or if
you 'd like help in selecting a
frequency, contact lARD
Region II Assistant Beacon
Coordinator Joel Harrison,
WB5IGF, at 528 Miller Rd.,
Judsonia, Arkansas 72801, or
e-mail to <wb5igf@arrl.org>."

and only then did the nature of the prob­
lem become clear to me.

Choosing Code Speed
and Frequency

Code speed is set by the resistor on the
output of the 555 timer (see Figure 2). I
chose a 50-k resistor to simplify things
by setting up the speed at 7 wpm, which
is the ballpark speed for most beacons on
6 meters. Use a higher resistance for a
slower keying speed, and a lower resis­
tance for a faster one. Another alternative
is to use a 50- or 100-k potentiometer to
let you vary the speed. If you use this
approach, though, you' ll also need to add
a 2000-ohm resistor in series with the pot
or damage to the circuit may result.

Selecting a frequency for an automat­
ic 6-meter beacon can be a little bit like
a parking problem. The band of frequen­
cies from which to pick is only 20 kHz
wide (50.060 to 50.080 MHz) and even
if you are the only beacon in your partic­
ular grid square, you want to be clear of
beacons in neighboring grid squares.

Unlike frequency coordination for re­
peaters, which is nearly mandatory , bea­
con coordin ation is practically non-exis­
tent. The International Amateur Radio
Union (IARU) tries to keep track and
maintains a database, but it imposes no
requirements on people putting up auto­
matic beacons. On 6 meters in particular,
beacons come and go quite frequently, so
much so that it' s hard to maintain a cur­
rent list and to know what potential prob­
lem may lie in selecting a particular fre­
quency. Sometimes it pays to listen for a
while on the band and also to solicit
observations from stations worked via
skip concerning any beacons they may
hear near your grid square area. In my
case, I chose 50.063 MHz as my beacon
frequency, with the beacon nearest to me,
both in frequency and distance, being one
in Maryland on 50.065 MHz, over 200
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Parts List
Transmitter Board
Capacitors , fixed (ceramic)

(1) 16 pf
(2) 65 pf
(5) .01 uf
(1) .02 uf

Capacitors, variable
(2) 30 pf

Coils and Chokes (see notes on schematic)
#22 enamel wire
#28 enamel wire
(2) T-37-6 toroid core
(1) T-50-6 toroid core
(1) 15-flH choke
(2) Amidon miniature ferrite beads

Crystal .
(1) Third overtone crystal (see text)

Diode
(1) IN4001

Resistors OI4-watt carbon, in ohms)
I each: 24, 82, 120,500 (see text), 680, 1 k, 3 k, 4.7 k, 10 k

Transistors (1 each)
2N2222A
2N3906
2N3553
2N4427

Keyer/Logic Board
Capacitors, fixed (ceramic)

(3) .01 uf
(2) 10 uf

ICs (1 each)
555 Timer
2764 EPROM (see text)
4040 Counter
7805 Voltage regulator

Transistor
(1) 2N2219

Resistors (lJ4-watt carbon, in ohms)
(1) 27
(3) 5.1 k
(1) 50 k

Misc. (all are shared for both boards)
2-sided copper-cl ad circuit board
(1) lO-flf capacitor (see Figure 3)
(8) ceramic spacers
Coaxial cable (50 ohm) from Tx output to antenna terminal
Enclosure (4" x 5" x 6")
Hookup wire for +12 V
(1) 50-ohm antenna socket (SO-239 or BNC)
Terminal s for +12V supply voltage

·Part s Sources
Except for the following special parts, all components may be purchased from

any electronic parts supplier, such as RF Parts, RadioShack, etc.
Toroid cores, enamel wire, and RF chokes are available from Amidon Associates.
Third overtone crystal is available from anyone of several crystal manufactur­

ers, such as Jan Crystals.

Amidon Associates, Inc., P.O. Box 956, Torrance, CA 90508
Jan Crystals, 2341 Crystal Dr., P.O. Box 60017, Ft. Myers, FL 33906-6017 ;

Phone: (800) 526-9825
RF Parts, 1320-16 Grand Ave., San Marcos, CA 92069; Phone: (800) 854-1927
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Figure 3. Suggested layout of the completed beacon transmitter. Note the 10-llf capacitor
placed between the +12-volt line and ground for extra noise filterin g.

Metal box (4" X 5" X 6")

roof of a tall building and the authority to
let you put the beacon there.

Closing Thoughts .
Here' s a bit of advice for those who use

beacons to spot band openings. I've
found that listening for beacons on 10
meters, between 28.200 and 28.300
MHz, has been a good warning for up­
coming 6-meter sporadic E open ings.
Normally, by the time beacons are heard
on 6 meters, the band is already open. But
the IO-meter beacons can give you some
advance notice.

Once I made the design changes, actu­
al construction took me about two or three
weeks of spare time, primarily because of
the time needed to troubl eshoot. The bea-

\ con made for a very good wintertime pro­
ject when the 6-meter band is generally
closed and I can listen to the quiet band
while working on the beacon.

Finally, I would like to thank Fred
Franke , WB2NFO, and Ray Neu beck,
W2ZUN, for their help in troubleshoot­
ing this design and for their input to this
article for CQ VHF.

The 6-meter band can still use more
beacons! Maybe you' ll be the next to
build one. •
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directional antennas are generally best, so
your signal can be heard in any direction
to which there' s a band opening.) The
only limitation is that the beacon is only
on the air during daylight hour s on week­
days. I hope to have the beacon on the air
full time when I find a permanent loca­
tion. Your best bet in searching for a loca­
tion is to enlist the help of someone with
access to a comm ercial tower site or the

Transmitter board
Ceramic
spacer

Keyerllogic
board

miles away. The low power levels would
assure that the two beacons would not
interfere with each other.

To register a new beacon, or if you' d
like help in selecting a frequency, contact
IARU Region II Assistant Beacon Co­
ordinator Joel Harrison, WB5IG F, at 528
Miller Rd., Judsonia , AR 7280 1, or e­
mail to <wb5igf@arrl.org>. (Updated 6­
meter bea con lists are posted pe riodi­
cally on the Internet. We'll try to keep a
current copy on the CQ VHF Web or FTP
site.-ed.)

+12V

Beacon Callsigns
and Locations

While some stations in Canada have
the luxury of separate callsigns for their
beacons, there' s no requ irement in the
U.S . for special permission or a special
beacon callsign: just your own call with
a "!B" at the end. Simplicity itself.

On the other hand, finding a permanent
location for your beacon may be some­
what tricky. It works out fine to have the
beacon operating at home when you're
not there. But a l -watt signal can really
overload your receiver's front end if you
want to listen to 6 meters when you are
home. And turning off the beacon when
you're on the air will depriv e others of an
alert to band openings, which is the rea­
son for putting it up in the first place.

My temporary solution has been to run
my beacon off my car battery at my job
location while I'm working. The beacon
draws little current and the mag mount
ground plane vertical is a decent omnidi­
rectional antenna that will be heard dur­
ing a strong sporadic E opening. (Omni-
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The World of VHF

Aurora: A New View
Exciting new satellite data and photographs are helping scientists
and hams learn more about this phenomenon that enhances VHF
communications.

By Rich Moseson, NW2L*

Editor 's Note: This article was pre­
pared from information provided by
NASA along with the diagram and pho­
tographs reprinted on these pages.

S himmering multicolored lights in
the northern sky. If you've ever
seen the aurora borealis (or auro­

ra australis in the southern hemisphere),

*Rich Moseson is Editor ofCQ VHF.

you've no doubt marveled at its beauty.
And if you're active in VHF weak-signal
communications, you've no doubt mar­
veled at the ability of these curtains of
light to refract radio waves. Of course,
what we see as an enhancement, other
spectrum users see as a disruption . And
the disruptions attributed to auroras go far
beyond radio communication.

"Electromagnetic disturbances in
space have been found to affect a num­
ber of complex high technology systems
on which society is becoming more de-

pendent," says NASA scientist Dr. Mario
Acuna. Thus, interest in studying these
phenomena goes far beyond ham radio.
According to Acuna, who is Project Sci­
entist for the International Solar Terres­
trial Physics Program, "the ultimate goal
of this research is to be able to predict
when and where disturbances might
occur in the magnetosphere and ionos­
phere, and how severe they may be."

New research into aurora has shown
that it's not jus rlight-i-aurora is "visible"
at ultraviolet and 'X-ray frequencies as

-
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Figure. The Geospace System, showing the interaction between the Solar Wind and Earth's magnetosphere. The polar cusps (7) and auroral
ovals (8) are ofparti cular interest to VHF amateurs. See text for details. (Court esy NASA)
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scribes as "a visible signature of this ener­
gy transfer from the sun to the Earth."

Polar Images
The Polar satellite has been photo­

graphing the auroras at ultraviolet and
X-ray wavelengths, it and has produced
the best images ever of them, including
the first direct evidence of independent
"dayside" and "nightside" aurora (In
case this isn't obvious to you, "dayside"
is the side of the Earth on which it' s day­
time when a photograph is taken; "night­
side" is the half where it's nighttime.)
One advantage of ultraviolet and X-ray
imaging is that the photos are not
obscured by daylight. In fact, some of
these photos show more intense auroral
activity during the day than at night. The
images were first presented last spring at
a meeting of the American Geophysical
Union in Baltimore, Maryland.

Photo i . Ultraviolet image ofthe aurora borealis (northern lights), showing the entire auro­
ral oval and separa te, intense areas ofauroral activity on both the daytime (foregrou nd) and

nighttime sides of the Earth. (All photos courtesy NASA)

Photo 2. The complete northern auroral oval is visible in this photo , in ultraviolet light. i t
appears as a "crown " in the top portion of the image. At the time this photo was taken, the
auroral oval extended f rom ju st north ofthe Great Lakes on Earth 's "dayside, " in both direc-

tions to the Scandinavian peninsula on the fa r "nightside. "

well. And new satellite photos are show­
ing us those images. The photos accom­
panying this article were taken by the new
Polar satellite, launched in February,
1996, as part of NASA's Global Geo­
space Science program.

Polar ' s primary mission is to study the
interactions between the solar wind and
Earth ' s magnetic field. The solar wind
consists of ionized particles in the form
of hot, streaming gas that travels through­
out the solar system, carrying its own
magnetic field. This gas is also known as
solar plasma. The magnetic field of the
solar wind interacts with the Earth' s mag­
netosphere, the area within the Earth's
magnetic field. But what does this have
to do with aurora and ham radio?

Direct Solar Energy
Well, when there ' s any notable in­

crease in magnetic activity on the sun,
and thus in the solar wind, some of these
parti cles make their way into Earth's
upper atmosphere near the north and
south poles, exciting the atoms and mol­
ecules there and prompting them to emit
light-the auroras.

The Figure of the Geospace System
shows what happens to the solar plasma
as it encounters Earth' s atmosphere. The
items of greatest interest to us (and the
only ones we'll cover here) are #7, the
polar cusps, and #8, the auroral ovals.

The polar cusps are funnel-like openings
leading to the Earth ' s polar regions,
through which solar plasma can travel
and reach the upper atmosphere . The
auroral ovals are the areas where these
solar particles intersect and interact with
the atmosphere and produce the northern
and southern light s, which NASA de-

Simultaneous Day/Night
Aurora Activity

"-

Photo I is an ultraviolet image of the
entire northern auroral oval, with sepa­
rate levels of activity visible over Canada
and Siberia. Red areas indicate the most
intense activity, while the blue regions
have relatively low activity levels. The
colors , by the way, are not real. They were
added by the computer at the Goddard
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Photo 3A. The beginning ofa 47-m inute sequence in auroral activity.
There is moderate activity on the Earth's"dayside " and very little on

the "nightside."

\
Photo 3B. Forty minutes later, the dayside aurora has intensified con-

siderably. There is still very little nightside activity .

Photo 3C. At 42 minutes, a brightening over Russia signals the start
ofan "auroral substorm" on the nightside ofEarth.

Photo 3D. Thefinal photo" at 47 minutes, shows the auroral substorm
over Russia infull swing, while the primary dayside aurora remains

quite intense.

Space Flight Center, which is analyzing
the data retrieved from Polar. Since we
can' t see ultraviolet light at all, we also
cannot detect differences in "brightness."
These "false colors" help us to do so.

According to NASA, this is the final
photo of a sequence taken over a one-hour
period. The sequence showed continu­
ous, evolving, activity on the "dayside"
of earth, and a sudden onset of an "auro­
ral substorm" on the nightside, which de­
veloped over a period of 15 minutes.

Complete Auroral Oval
You' ll have to look closely at Photo 2

and ignore the brightly lit area at the bot-
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tom. This is the glow from the sun's illu­
mination of the Earth's upper atmos­
phere. The photo was taken by the Earth
Camera, one of three cameras in Polar ' s
Visible Imaging System. It uses a filter
that passes ultraviolet light not normally
visible to the human eye.Now, to get your
bearings, Alaska is visible at 'the center
of the photograph, with the rest of North
America extending to the right. You can
see Hudson Bay and the Great Lakes.
Above Hudson Bay is Greenland, with
the Scandinavian peninsula , appearing
sideways, at the very top of the image.
Northern Russia is on the left.

Now, if you look carefully, you'll see
a line of light that enters North America

Pulling a FAST One
During the summer, the Polar satel­

lite was joined in orbit by "FAST," the
Fast Auroral Snapshot Explorer satel­
lite. While Polar takes its photographs
from high above the Earth ' s surface
(eight Earth radii, according to NASA)
and shows how auroral energy is dis­
tributed around the globe, FAST will
stay closer to home (up only 1,250­
6,250 miles) and, says Project Scientist
Dr. Robert Pfaff, will concentrate on
studying how particles are accelerat ed
in space to create the aurora. FAST was
launched on August 21, 1996.
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Photo 4. The fi rst-ever global X-ray image of the Earth 's aurora, taken by the PIXIE camera
(see text) aboard the Polar satellit e. In addition to the "hot spot" over the Arctic Ocean, there

is a band of weak X-ray emissions following the auroral oval around the Earth.

in the Prudhoe Bay area of northern Alas­
ka, comes down across Canada, crosses
just north of the Great Lakes and contin­
ues around, crossing over Scandinavia
before looping back through Siberia to
our starting point in the Arctic Ocean.
This is the northern auroral oval. The
photograph was taken at around 2200
UTC on March 25, 1996. With the auro­
ra dipping as low as the Great Lakes
(although it wasn't very strong), if you' re
a weak-signal opera tor, you might want
to check your log for any aurora (Au) con­
tacts on that date.

Time-Lapse Photos
An amazing sequence of four ultravio­

let images (Photos 3A-D), taken during a
47-minute period on April 9, 1996, shows

Ham Radio Above 50 MHz

the independent development of dayside
and nightside aurora. In these photos, it' s
daytime over all of North America and
nighttime over most of Asia and Europe.

The first photo (3A), taken at zero min­
utes into the sequence, shows very active
dayside auroral activity over Canada and
relatively little activity on the nightside
of the auroral oval over Siberia. In Photo
3B, taken at 40 minutes, Siberia is still
quiet-in fact, even quieter than before.
But the dayside aurora over Hudson Bay
has intensified greatly.

Just two minutes later, Photo 3C shows
the first sign of an auroral substorm on
the nightside, seen as a sudden brighten­
ing of the aurora in a small area over
Siberia. In the final photo, taken 47 min­
utes after the first one and just five min-

PCS·7000H
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that nearly spans the globe, stretching
through the night and morning hours to
noontime. (The dashed line is the day/
night terminator. In this photo, North
America is in daylight; Europe and most
of Asia are in darkness.)

The X-rays were produced by ener­
gized electrons from the Earth's magne­
tosphere striking the upper atmosphere
(as noted earlier, these electrons are ener­
gized by ionized solar plasma and pushed
into polar cusps by the solar wind). This
image was taken by yet another camera
aboard the Polar spacecraft-PIXIE,
which stands for the Polar Ionospheric
X-ray Imaging Experiment.

Polar's Potential
Judging from these early photographs,

the Polar satellite and NASA's Global
Geoscience Program are just beginning
to open the door to our understanding of
not only aurora, but also of the overall
interaction between the Earth and the
solar plasma.

We as amateurs will certainly benefit
from this greater knowledge. And who
knows? We might even be able to con­
tribute to that knowledge if we can get
NASA to take a look at correlating our
Au operating results with the data re­
ceived from satellite photos and other
scientific sources. •

Because the particles that form the auroral curtains are ionized, they have the abil­
ity to reflect and refract radio signals at certain frequencies. Intense auroral activi­
ty can disrupt or even shut down HF communications, but it can provide significant
enhancements at VHF and UHF. Distances of nearly 2,500 miles are possible via
6-meter Au, and 1,000 miles or more is not out of the question on 2 meters, 1.25
meters, and 70 centimeters.

A directional antenna is essential, along with a rotator that can let you "follow"
the aurora. Ideally, you should have an "az-el" rotor that can go up and down as
well as left and right. High power (we're talking 500 watts, not 50) is also helpful,
but it is possible to make Au contacts with low power if all the other conditions are
just right. And you'll also need a multimode (SSB/CW) radio.

CW is the most popular Au mode, since the constant shifting of the auroral cur­
tain creates a constantly changing Doppler shift, making it difficult to copy SSB
signals. FM is virtually impossible.

Au signals are recognized by the buzz or hiss that accompanies them. If you sus­
pect an Au opening, tune to the CW or SSB calling frequency for the band you're
on, then aim your beam north and listen or call CQ. You'll also want to swing the
beam about 45° each side of north, since the most intense auroral activity may be
either to your northeast or northwest.

Finally, your chances of making Au contacts increase as you go up in latitude .
So you're more likely to hear (and work) Au if you live in Minnesota than if you
live in North Carolina, For more information on Aurora communications, we rec­
ommend The VHF "How-To" Book, by Joe Lynch, N6CL (CQ) and the ARRL
Handbook (ARRL).

Ham Radio Aurora Basics

utes after the previous one, the auroral
activity over Siberia has greatly intensi­
fied and spread in all directions, (These
auroral substorms typically last 30-60
minutes and vary greatly in intensity.)
Meanwhile, there has been no significant
change in the dayside aurora over Can­
ada, which remains bright.

All of these ultraviolet photos are made
possible by the use of newly-developed
narrow-band far-ultraviolet filters for
Polar's UVI,or Ultraviolet Imaging, Sys­
tem. These filters are "solar blind" and
permit the clear imaging of dayside auro­
ra for the first time.

These photos offer two lessons for ama­
teurs: I) There 's as much, ifnot more, of
a chance ofworking Au during the day as
at night; and 2) Significant Au can devel­
op very quickly and with little advance
notice. By the way, NASA notes that all
of this activity is relatively low level
because we're at a sunspot minimum. It's
expected to increase greatly assolar activ­
ity builds with the next sunspot cycle.

Aurora in X-Rays .
Photo 4 is the first-ever global X-ray

image of the Earth's aurora. You can eas­
ily see the X-ray "hot spot" north of
Scandinavia and European Russia, but
you'll have to look very closely to see the
wide blue band of weak X-ray emissions
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VHF in Israel: Mostly FM and
Packet, with "a Touch"

of Satellites
Eleven repeaters cover the whole country on 2 meters...and packet
connections with Cyprus are "run of the mill." Here's a ~Iimpse of
VHF/UHF activity in the Holy Land.

By Ron Gang, 4X1MK*

~
F and UHF are common meeting

grounds for all Israeli hams. All
license classes, including Novice,

are allowed to operate all modes on 2
metres and 70 centimetres. Advanced,
General, and Codeless Technicians are
free to roam the entire VHFIUHF spec­
trum as per the ITU Region I frequency
schedule (ITU is the International Tele­
communications Union, a UN agency,
and Region I covers Europe, Africa, and
a little bit ofwestern Asia.-ed.). The 6­
metre band was opened here only a few
years ago, so there is still just a little bit
of activity there. Two metres and 70 cen­
timetres are the main workhorse bands,
and you'll find mainly FM and packet,
along with a touch of satellite activity.
There are only a few serious terrestrial
(weak-signal) fanatics going for spo-

*Ron Gang, 4XIMK, is Editor of the
Israel Amateur Radio Club's newsletter,
Israel Ham News,from which this infor­
mation is excerpted.

32 • CQ VHF. March 1997

radic-E DX, the main one being Ralph,
4XlIF, who is also active on 1296 and is
an avid moonbouncer. Ralph is also a 50
MHz fiend. What follows is a sampling
of recent VHF-related news from Israel,
excerpted from the Israel Amateur Radio
Club's Israel Ham News newsletter.

Israel to Germany
on Packet

Tropo and sporadic-E cause a lot of ex­
citement here during the summer months
in Israel. In August, 1995, Eli, 4X4FD,
of Beersheva, is believed to have made
history with the first direct Israel-Ger­
many packet QSO on 2 metres. Eli was
playing around on 144.675 MHz at 1400
UTC on August 6th, connecting to dif­
ferent nodes and BBSs, when he received
a connect from Wolfgang, DG8NBB, in
Landsberg in southern Germany. The
equipment at Eli's end was an old John­
son 20-watt, crystal-controlled rig and a

"Coverage of this repeater is
sensational, with QSOs between
the Negev, Coastal Plain,
Jerusalem area, and parts ofthe
Galilee becoming commonplace.
It is indeed a national repeater."

five-element verticalYagi that was point­
ed in the right direction at the time, just
after a run-of-the-mill Cyprus connec­
tion. Eli says he didn't have the audio set
right on the rig and he encountered sev­
eral disconnects, but the contact lasted
over several minutes.

Beacons and Contests
Neil Carr, G0JHC, reported via the

Internet VHF reflector that Ralph, 4XlIF,
has been authorized by Israel Communi­
cations Ministry to run a 50-MHz beacon
from his home to alert hams to band open-
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Repeater Operating in Israel

If you bring your handheld with you on your next visit to Israel, and take care of
reciprocal licensing requirements (check with your national ham radio association),
here' s the list you'll need to keep in touch with hams all around the country:

Output Input CTCSS (PL)
Name Location Coverage Freq. Freq. Tone

91.5, 192.8 Hz

91.5, 192.8 Hz

107.2 Hz UHF
91.5 Hz
91.5 Hz
91.5 Hz
91.5 Hz
91.5 Hz

transmit only
when channel
clear

91.5, 192.8 Hz

77 Hz

431.825
431.050
431.075
431.100
43 1.125
433.300

145.350 144.750
145.375 144.775

145.400 144.800

145.600 145.000

145.625 145.025
145.675 145.075
145.7125 145.1 125
145.750 145.150
145.775 145.175

438.650
438.675
438.700
438.725
433.300
(Simplex)

145.300 144.700 91.5, 192.8 Hz

145 .300 144.300 91.5 Hz (to use
hears triggers as a repeater in

link only UHFxmtr Eilat, listen on
link only 433.300 MHz)

145.325 144.725 91.5, 192.8 Hz

91.5, 192.8 Hz
91.5,192.8 Hz
91.5 Hz
91.5 Hz
91.5, 107.2 Hz
192.8 Hz

Lower Galilee

Links to R13 rptr
via 433.300 link
Negev, Arava
(no squelch tail)

Negev and South­
Central Area

Galilee
Tel-Aviv

Young Generation
Natanya, Northern

Coastal Plain
Central
Coastal Area

Jerusalem
Haifa Region
Haifa
Beersheva City
Tel-Aviv
northern
coverage

southern
coverage
UHF RX

Tel-Aviv
Haifa
Jerusalem
Galilee
Southern Arava

Valley, north of
Eilat

Ariel

Rishon RX

Migdal
HaEmeq
Eilat

SIMPLE X
link to
Yatir

Yatir

Natanya

Safed
Tel-Aviv

Tel-Aviv
Haifa
Jerusalem
Safed
link between

R12 Eilat
and R13
Yatir

Jerusalem
Haifa
Haifa
Beersheva
Tel-Aviv
NatanyaRX

R 14
R 15

R 16

R 13

RU70
RU7 1
RU72
RU73

Rl
R 3
R5.5
R 6
R 7

R 12

R 12

R O

"When the bombing massacre
occurred at Tel-Aviv 's
Diezengoff Centre shopping
mall during a school holiday,
the national telephone
network...crashed and all
telephones were temporarily
rendered useless. Hams j umped ·
in to help on the Tel-Aviv
2-metre repeater, this being the
only workable form of
communications at the time."

ings. Neil says that Ralph has already
installed a halo antenna on his tower and
the beacon system itself is now complete.
The beacon was scheduled to go on the
air last May on 50.058 MHz running
about 3 watts and using Ralph ' s call.

The annual Inland VHF-UHF test was
held on Israel' s 48th Independen ce Day
in May, 1996. With a low-pressure sys­
tem and some scattered rain, propagation
conditions were minimal, yet there were
many mobile and portable stations out
activating rare areas.

This year a new scoring system came
into effect: no multiplier s or gimmicks,
but points based completely on the dis­
tance between the Holy Land squares (l0
krn x 10km) of the stations working each
other. Activity ran high, and even some
250-km . contacts were made between the
Northern Negev and the Golan Heights.
Oded Regev, 4Z5BS , wrote a friendly
computer progr amme for calculating
contest points.

Repeater News
The IARC Repeater Committee has

installed a new machine operating on top
of Mount Gilo, ju st south of Jerusalem,
on 145.600 MHz, repeater channel RO.
Coverage of this repeater is sensational ,
with QSOs between the Negev, Coastal
Plain, Jerusalem area, and parts of the
Galilee becoming commonplace. It is in­
deed a national repeater. (See "Repeater
Operating in Israel," for a complete list
of repeaters throughout the country.)

In January of this year, the IARe' s re­
peater committee made some further re­
finements in R7, the Tel-Aviv repeater.
A new southern-end receiver has been
added on the top of a high rise in Ashdod.
This complements receiver s in Natanya
and Tel-Aviv . In the past, to get the best

signal into the repeater for your location,
you had to use different PL tones to trig­
ger the different receivers. Now, all PL
tones have been standardized to 91.5 Hz
for all receivers, and a system of auto­
mated "voting" has been adopted, with
the receiver with the strongest signal in
its input automatically selected tooper­
ate the machine's transmitter.

Repeater TVI?
While hams enjoy the great VHF/UHF

conditions that prevail in the Eastern
Mediterranean during the hot summer
months, many TV viewers suffer. Why?
The same great conditions that bring the
DX also bring TV QRM with strong sig­
nals skipping in from the neighboring

countries and creating havoc with local
TV stations.

Last winter, the RO repeater on 145.600
was relocated to Mount Giloh in south­
ern Jerusalem, affording great coverage.
But when the conditions got hot, the res­
idents of the building housing the re­
peater pointed the TVI-accusing-finger
at RO's antenna. The IARC repeater
committee was forced to take it down
with no explanations accepted. It was
said that if the interference did not stop
after the repeater was dismantled , they'd
understand that the repeater was not the
culprit. But alas, no go.

Still, it all worked out for the best. RO
was relocated to a higher point in Giloh,
with even better coverage and an added
bonus: A linked receiver and transmitter
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10n Cembruch, WB4JEM, of Fort
White, Florida, enjoys working VHF
and UHF on all bands from 50 MHz to
1.2 GHz. His well laid-out station is
built around a set of four ICOM trans­
ceivers-an IC-551D on 6 meters, an
IC-271A on 2 meters, an IC-471A on
70 centimeters, and an IC-1271A on 23
centimeters. 10n also uses a Kenwood
IC-751 as the 2-meter IF for his Down
East Microwave 903-MHz transverter.
Plus, he has aDEM 222-MHz trans­
verter feeding a Uniden HR-2510 10­
meter IF rig. A row of amplifiers gives
10n 1000 watts out on 6 meters, the
legal limit on 2, 150 watts on 222 MHz,
700 watts on 432, and 50 watts each on
903 and 1,296.

Outside, 10n has a six-elemen t, 6­
meter quad at 75 feet, sing le-band
Yagis on 2, 222 , and 432 , and loop
Yagis on 903 and 1,296. He 's in the
process of building a 2-meter EME
(moonbounce) array, consisting of 16
IO-element Yagis mounted on an H­
frame at 40 feet.

Moon bounce is lon's latest operat­
ing interest. "I've played with ATV,
repeaters and satellites," he says, not­
ing that he believe s satellites are
"almos t like repeaters. lust point at
them and talk to people . I did enjoy
working the shuttle, though; worke d
eight of them in a row a few years
back." lon's current interests include
VHF DXing and CWo He has 200 grid
squares and 39 states confirmed on 2
meters, and he plans to use his EME
array to finish off his 2-meter Worked
All States and DXCC awards.

Professionally, 10n is a telecommu­
nications technician with Florida Power
Corp. He discovered ham radio as a
sailor serving in Vietnam. He met a ham
while in the service and was introduced
to messages sent home via MARS. 10n
got his own license in 1974 and has been
active on VHF/UHF since 1984. (Photo
by Larry Mulvehill, WB2ZPI)

34 • CO VHF. Marc h 1997

operating on 433.300 act as another input
and output for the repeater, so one may
use a UHF transceiver operating on this
frequency to access the machine. No PL
tones are necessary, and there is no re­
peater tail, so you won't know that you' re
access ing it if nobody answers you.

The 433.300 frequency is used as a link
at Shaharut in the Arava between Eilat
(RI2, 145.300) and the Yatir repeater in
the Northern Negev (RI3, 145.325). It
was hoped that Giloh could be tied in with
this far-away link, but even with a high­
gain Yagi, Shaharut, 200 kilometres
away , couldn't be raised . 4X6ZH says
that with the smart contro llers being
installed in all IARC repeaters, linking up
of the machines all over the country is
planned. Itzik and his faithful team will
not rest until a ham in Israel's southern­
most city, Eilat, can have a reliable QSO
on his HT with a ham in Metullah, the
country's northernmost town.

A Gift of Repeaters
Last March, the IARC received five

modern VHF repeaters from Motoro la
Israe l. The machi nes had been retired
from commercial service. One was put to
immediate use-the Tel-Aviv repeater,
R7, had suffered a direct lightning stroke,
making it more or less a total loss. It was
replaced with one of the "new " Motorola
repeaters. Repeaters to be exchanged in
addit ion to R7, now working perfectly,
are those in 1erusalem, Safed , and Yatir.
The fifth repeater' s operating site is not
yet designated.

The IARC is most grateful to Motorola
Israel and its officers for these new
repeaters and supplied spares . Motorola
has over the years donated many repeat­
ers to us and also supplies the home for
the IARC offices.

Emergency
Communications­
Bombs and Breakdowns

A year ago, we experienced some
ghastly terror bombings. When the
bombi ng massacre occurred at Tel­
Aviv's DiezengoffCentre shopping mall
during a school holiday, the national tele­
phone network became overloaded by
phone calls. The result was that the sys­
tem crashed and all telephones were tem­
porarily rendered useless. Hams jumped
in to help on the Tel -Aviv 2-metre
repeater, this being the only workable
form of communicat ions at the time.

"Ham radio is much more than
just a mode ofcommunications.
Ham radio is friendship....
Ongoing contacts build a
community ofpeople who are
not strangers to each other....
People is what ham radio isall
about."

A week later, after driving some
friends to the airport, the car I was driv­
ing broke down. On the Tel-Aviv repeat­
er, one ham took care of the vital phone
calls home for me while another ham, a
mechanic by profession who was in the
general vicinity at the time and monitor­
ing the repeater, at his own friendl y ini­
tiative, drove over to where I was stuck
to help me out.

Thoughts on
Ham Radio's Future

Like other hams around the world, we
often wonder how our hobby will fare
with the ready availability of cellulartele­
phones and the Internet. What can we
offer that they can' t? I found my answer
when, on a recent visit to l erusalem, ac­
companied by a non-ham friend , I
dropped in to an informal get-together of
hams. My friend was most impressed by
the warmth of the group, and comment­
ed to me on our way home that "you must
be really good friends with all these peo­
ple." Actually, I had to admit that I had
only seen them face to face on a few occa­
sions , but we had been talking together
on the radio for years.

Then it hit me.Ham radio is much more
than just a mode of communications.
Ham radio is friendship. Ham radio is a
fraternity. Ham radiocounters alienation.
Ongoing contacts build a community of
people who are not strangers to each
other. Thus the willingness to help each
other and to host visiting amateurs from
other countries. People is what ham radio
is all about.

Now that the Internet and cellular
phones have liberated amateur radio from
having to be "useful," it is simple to see
what distinguishes it from the former.
Ham radio is an art form. We are into it
because we like it for what it is. In the
words of the "global village" guru, Pro­
fessor Marshall McLuhan, "The medium
is the message." Long live ham radio!.
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McCoy on Antennas
by Lew McCoy, W11CP
This is truly a
unique
antenna book
that's a must
for every
amateur.
Unlike many
technical
publications,
Lew presents his invaluable
information in a casual, non­
intimidating way for anyone!

Order No. MCCOY.....$15.95

Title Order No. Price
ARRL Antenna Book ARRLAB $30
ARRL Handbook (1996 Ed. w/software) ARRLHB $38
ARRL Operating Manual (New Ed.) ARRLOM $22
ARRL Repeater Directory ('95-'96) ARRLRD $7
ARRL Antenna Compendium Vol. 1 ARRANT1 $10
ARRL Antenna Compendium Vol. 2 ARRANT2 $12
ARRL Antenna Compendium Vol. 3 ARRANT3 $14
ARRL Antenna Compendium Vol. 4 ARRANT4 820
ARRL Weather Satellite Handbook ARSAT $20
ARRL FCC Rule Book (new) ARFCC $12
ARRL World Map ARMAP $12
ON4UN Antennas and Techniques
for Low Band DXing LOWDX $20
1996 NA Callbook NACB $35
1996 Int'l Callbook INTCB $35
1996 Callbook Pair NAICB $65
1996 Callbook on CD-ROM (New) CBCD $49
Gordon West No-Code Technician
Plus License Manual GWTM $10

Building and Using
Baluns and Ununs
by Jerry
Sevick,W2FMI
This volume is
the source for
the latest
information and

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

Order No. BALUN.....s19.95

~
HF

~ ,/" Antenna
Handbook

,'-""'0'...;,?:: '-'"

The VHF " How-To" Book
by Joe Lynch,
N6CL
This book is the
perfect operating
guide for the new
and experienced
VHFenthusiast.

Order N~ 95
BVHF..... 15.

W6SAI HF Antenna
Handbook ,-~--~~

by Bill Orr, W6SAI
Nearly 200 pages
filled with dozens of
inexpensive, practi­
cal antenna projects
that work! This
invaluable resource
will guide you
through the construction of wire, loop,
yagi and vertical antennas.

Order No. HFANT....$19.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
The most
comprehensive
source of
information on HF
propagation is avai l­
able from CO!
Read about propa­
gation principles,
sunspots, ionos­
pheric predictions with photography,
charts and tables galore-it's all in this
unique reference volume!

Order No. swP....$19.95

1997 Amateur Radio Almanac
4th Edition
by Doug Grant, K1DG
This volume is filled with over 500 pages of ham radio
facts, figures and information. CO's almanac is a resource
you' ll refer to over and over again. If it's ham radio, it's in

The Source! $ 95
Order No. BALM97.... . 19.

The Packet
Radio
Operator's
Manual
by Buck Rogers,
K4ABT
CO has published
an excellent
introduction and
guide to packet
operation. It's the perfect single
source, whether you're an advanced
user or just starting out.

Order No. PROM..... $15.95

The Quad
Antenna
by Bob Haviland,
W4MB
Second Printing
An authoritative
book on the design,
construction,
characteristics and
applications of quad antennas.

Orde r No. aUAD..... $15.95

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

r------------------------------------------------------------------------------------------,
YES! I want to learn from the experts. Rush me my book(s) right away!

QIy Item # Description Price Total Price

Please add $4 ship ping & handl ing. FREE shipp ing & handli ng for orders $50 and over. Shippi ng/Handling

NY State Residents add applicable sales tax. Total

Callsign _Name _

Ad dress _

City State Zip _
Form of payment: 0 MC 0 VISA 0 AMEX 0 Discove r 0 Check 0 Money Orde r
Cred it Card # Expires _

Please mai l yo ur ordersto: CQ Communications, Inc ., 76 North Broadway, Hicksville, New York 11801-9962 • Phone: 516-681-2922 • Fax: 516-681-2926
~-------------------------------------------------------------------------------- ------- ---~



Thank you f or your responses. We 'll have more questions for you next month.
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Reader Survey-March, 1997
We' d like to know more about you...about who you are and where you live, about

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

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

As an incentive, we' ll pick one respondent every month and give that person a com­
plimentary one-year subscr iption (or subscription extension) to CQ VHF.

For the next f ew months, we 're going to repeat our questions from a year ago, to
learn whether, and in what ways, the makeup ofour readership has changed.

A. Tell us about yourself :
1. If you are...

Male
Female
Single
Married

2. If your age is...
Under 18
18-24
25-34
35--44
45-54
55-64
65-74
75 or over

B. Tell us about your ham radio activities:
1. If you've been a ham...

Les s than a year
1-2 years
3-5 years
6-10 years
11-25 years
over 25 years

2. What class of license do you hold? If...
Novice
Technician (No- Code)
Technician -Plus
General
Advanced
Extra

3. Please indicate all bands on which you are act ive...
50-54 MHz (6 meters)
144-148 MHz (2 meters)
222 -22 5 MH z (1.25 meters)
420-450 MHz (70 centimeters)
902 MHz and above (microwaves)

=---{~:

What You've Told Us

In our December survey, we asked you
to tell us the highest price you' d pay for
various types of VHFIUHF radios.Here' s
what you told us:

For a single-band FM handheld, 44% of
you would spend no more than $300, with
34% saying no more than $200, and only
12% willing to spend more than $300 (the
other 10% said "don' t knowlno interest").

Overall, you' re willing to spend an
extra $ 100 to get an extra band in your
handheld. On the question of how much
you' d spend for a dualband PM HT, 46%
replied $300- $400; 21% said $300 or less
(but 17% would lay out $400- $500 for a
dualband handheld). Only 3% would pay
more than $500, and 13% didn 't know or
weren 't interested.

Our next question was about single­
band FM mobiles. Over half of you (53%)
won't spend more than $300 for one of
these rigs. The next group was 30% in the
$300-$400 range, with only 4% willing
to spend more than $400 and 13% unsure
or not interested.

When it comes to dualband mobiles,
39% of you are willing to pay $400-$500
for one; while 31% won't pay more
than $400, and 19% would pay over
$500 . Eleven percent didn 't know or
weren 't interested.

The last two questions covered multi­
mode (SSB/CWIFM) rigs. Here, 33% of
you would spend $400-$500 for a single­
band multimode rig (manufacturers, are
you listening?), while 23% want to spend
less than $400 and another 23% are will­
ing to pay more than $500 (2/3 of that
group is in the $500- $600 range ), and
21% answered "don' t knowlno interest."

Finally, there was no clear consensus
on what you'd pay for a mult iband mul­
timode rig. The largest group (23%) said
they'd be willing to pay more than $700.
Next came the $500- $600 group at 2 1%,
followed by the $600-$700 group at 20%.
These figures were bracketed by 18%
each in the "under $500" and "don' t
knowlno interest" groups.

Congratulations to our November sur­
vey subscription winner, Bob Faginkrantz
of Everrett, Washington.
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Who's Using What on 902
If you've been thinking about trying your hand at operating the 33­
centimeter (902-MHz) band, but don't know where to find equipment,
here's a handy list of what some active operators are using.

By Dave Hockaday, WB41UY

Editor's Note: WB4IUY posted the fo llowing message on the
Interne t VHF Reflector, after asking 902-MHz operators about
the equipment they're using on that band. Dave gracio usly gave
us permission to reprint his posting, and asked that we pass on
his request for information to other readers who may not have
seen his original message. Please note that some terminology
may be unfamil iar to less-experienced VHFers.

I
recently polled the Reflector for input on conversion of var­
ious commercial gear to 33 centimeters . This is what I have
so far, including my own work in this area:
I'm using analog cell site transceivers for the core of my

repeater. They do about 2 watts output, and I have a commer­
cial cell site PA (power amplifier) that has been swept and
tweaked up to my repeater output of 919.5 MHz. These
transceivers are "spec' d" from 750 to 1000 MHz by the manu­
facturer. You change the TCX0 (temperature-compensated
crystal oscillator) and set the internal DIP switches to program
the transmit and receive frequencies.

The person to contact for this gear is Dick Elliott. He can
be e-rnailed at <WC_COMM@SWOCA.OHIO.GOV> or at
<relliott@co.warren.o h.us>; his phone number is (513) 933­
1319, Fax (513) 933-2973 . Dick can sell you the transceivers
and supply an information packet with schematics . He's the
guy from whom I bought my transceivers at Dayton when I
got off on this 33cm tangent. Tell Dick I said hi! Nice guy,
and very knowledgeable.

Info Collected from the List...
GE MARC- V trunking radio s have a synthesizer with a "test

mode" that allows you to program frequencies manually using
a DIP switch, no microprocessor needed. Of course , the RF
sections do need extensive realignment. Some guys in the San
Francisco area have done a paper on modifying the things for
ham use at 800 MHz, to be used with a frequency multiplier
for their 2400-MHz repeater system. But it looks like the thing
can be coaxed up to 900 if you are good with RF tweaking (the
VCO-voltage-controlled oscillator-has to be moved 100
MHz up in frequency, and retuning of the RF deck is then
required). If you are interested, you can get the e-mail ad­
dresses of some of the guys who have done the MARC- V mods
from Harry Chase, WA l VVH, at <Harry-Chase@ smtpg­
wy.windata.com>.

Ham Radio Above 50 MHz

Hamfeat Hunting
Cellular phone parts. Many of them have the RX IF strip as

a module that 's almost complete in itself-45 MHz in, audio
out-and a nice log/lin response RSSI that has a 70 to 80 dB
range. All you have to add to this is a squelch circuit. The power
modules in most phones are still good at 900 MHz, although at
somewhat reduced gain and power. You can typically expect 2
W output from a module that was rated 3 W at 845 MHz. These
phones are showing up in droves these days at flea markets,
often for $5 or less, so it' s sort-of norisk. Again, this wealth of
experience was from Harry Chase, WAl VVH, at <Harry_
Chase@ smtpgwy.windata.com>.

Commercial 900-Meg Gear
GE TMX lOW 900-MHz radios can be modified for amateur

use and be completely programmable from the headset. They
are reprogrammed with a custom ROM that is socketed . The
person who makes the new ROMs will do so for a nominal cost.
It' s thought that the ROM will also work on other band ver­
sions of the TMX. Ed Parish, WA2SCA, said his friend Brian
can supply custom ROMs for the TMX. Ed' s email address is
<eparish@netcom.com>.

The Motorola 900 MHz Maxtrac is one of the few other com­
mercial radios that have been successfully converted with just
some minor mods and some hacking into its codeplug archive.
This info was courtesy of Brian McGinness, WA3WJD, at
<wa3wjd@wirelessinc.com>.

What About You?
Does anyone else have experience with 33-centimeter con­

version they would like to share ? Please e-mail me at
<wb4iuy @ipass.net>, or send regular mail to my Callbook
address. Thank you.

Ano ther Editor's Note : The VHF Reflector is an Intern et
mailing list with afocus on weak-signal (non-repeater SSB and
CW) operating on VHF and UHF. Ifyou 're interested in weak­
signal work, and have e-mail access, you mayjoin the Refl ector
by sending a message to <vhf-request@ w6yx.stanford.edu>.
The text of your message should say (without the quotes and
parentheses), "Subscribe (your e-mail address)". Ifyou have
troub le, contact the list administrator at <vhf-approval@
w6yx.stanford.edu>. •
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"Hams Just Do That"
This is a story from the northeast's "Blizzard of '96", But something
like it could happen any year, in any part of the country, to any of us.

By Tom Brouard, KB2VNB

Tom Brouard, KB2VNB, and his son, Austin , pose in the cab oftheir truck. Tom was by him­
selfon the night of the Blizzard of '96, but he was far from alone, as his fellow hams kept him

company on his five-hour trip home.

~
e Blizzard of '96 is long gone­

remembered by some in the North­
east as a time off from school, by

others as days of backbreaking shovel­
ing, and by a few as a time to sip cocoa
and marvel at the winter wonderland. But
for me, it was a time to make friends on
the Northeast Connect. The hams I met
on this 2-meter and 70-centimeter re­
peater network helped me make my way
home on a very snowy, blowy night.

I started out from Manhattan on that
Sunday evening, after eight inches of
snow had already fallen, and headed 65
miles north to my home in Orange Coun­
ty, New York (see map). Purely by habit,
I headed toward the Palisades Interstate
Parkway , a lovely road in nice weather
that can tum treacherous in snow and ice.
Looking back, I probably should have
stayed in New York City; but, nonethe­
less, I started on my way.

I pulled out of the parking garage,
turned on my radio, gave my callsign and
Brian, WA2FWM, responded. Brian and
I had talked earlier that day and he re­
membered that I was planning to travel
home during the storm. He was con­
cerned about my well-being and decided
to monitor the frequency just in case I
needed help.The reason he gave was sim­
ple: "Hams justdo that." This was the first
true lesson I learned as a new ham.

I received the callsign KB2VNB on
August 14, 1995, but it was well into
December before I made my first trans­
mission. After getting one or two QSOs
under my belt, I stumbled on the North­
east Connect and met Brian. He was
friendly, patient, helpful, and he made me
feel welcome on the repeater network. (A
good example for the rest ofus.-ed.)

Into the Storm
As I drove, we began our QSO with the

topic du jour, the weather, and I maneu-
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vered through the medium-sized snow­
drifts that were forming in the middle of
the road. I knew all along that this idea
was not the ripest banana of the bunch
and I should have gotten a hotel room, but
by now I was committed. Brian offered
several times to call my home and update
my wife of my progress. I couldn 't be­
lieve that he was willing to make a long­
distance call for me. And he wasn' t the
only one to offer.

Soon after my adventure began, Dave,
N3QCK, joined the QSO and was will­
ing to call my wife. I was finally con­
vinced when a third station near my QTH,
John, N2TTM, offered to telephone my
wife. These guys wanted one thing and
that was to help. "Hams ju st do that."

The four of us talked about almost
everything. I don't remember much of the
content but I do remember that it felt as
if I had these guys in the car with me. In
actuality , Brian was transmitting from the
Albany , New York, area, 100 miles to my
north; Dave from Scranton, Pennsyl­
vania, about the same distance to the
west; John from Monroe, New York, not
far from my destination, and I was tread­
ing snow somewhere alongside the Hud­
son River on the Palisades Parkw ay.

"These guys wanted one thing
and that was to help. 'Hams
just do that'."
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KB2VNB's route took him through a relatively small stretch of New Jersey and New York. But
the hams who kept him company On the snowy night he describes here were as far away as

Albany, New York, and Scranton, Pennsylvania.

What made it all possible was the linked
repeater network known as the Northeast
Connect (see sidebar).

Keeping Tabs
There were plenty of times when I just

drove and didn 't talk. Each time my voice
was absent for more than 10 minutes,
Dave would call me. He was very ada­
mant about getting me home (I'm con­
vinced he used a stopwatch). "Hamsj ust
do that."

In all of the storms I' ve driven through
on this particular road, this was the first
that there was no other vehicle a/any kind
on it, from beginning to end. But I had
plenty of company. The trip took over
five hours and all three stations stayed
with me through it all. They wanted to
hear me safely home-and I did.

Helping All Mankind
A few days later I spoke to Brian again

and he told me that , to him, "HAM"
means Helping All Mankind. Lesson #2.
I now have regular QSOs with Brian and
Dave. I haven't-spoken to John since and

",

CAT-lOOO Repeater Controller

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

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

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

"No Compromise
~ Communications " 55 [=:i c::

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

. , . }-800-259 7331 Ecnail: SGCMKTG@aoI.com Wor ld Wide Web:sgcworld.com

• DTMF Repeater Access
• Sixty Position Scheduler
* Ten Program mabl e Courtesy Tones
• Three-Hundred User Speed Dials
• FI767GX HE Remote Base
• Phone Number Lock-Out
• RS232 Interface
• Eight Hardware Inputs
• DVR Controller Ready
• Programmable Prefix Codes
• TIL Computer Interface
* Ninteen Programmable Timers
• Two-Tone Paging
• 300 baud on Board Modem

Computer Automation Technology Inc .
4631 N.W. 31st Avenue, Suite 142, Fan Lauderdale, Florida 33309

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

CAT-lOOO Controller Board $679.00. Wired and Tested.
Write or Call f or a brochure describing the CAT-I ()()() Controller including schematic ,
voice word list , and control junctions. Other Controllers with autopatch and TI voice
synthesizer are available starting at $299.00.

Attention Repeater Owners!
The CAT-1()()() is packed with f eatures normally reserved fo r controllers costing a
thousand dollars or more.

Features Include :
• TI Voice Synthesizer
• DTMF Regenerator
* Forty Voice Messages
• DTMF Key-Pad Test
• Digital Voice Clock
• DTMF Audio Muting
• Grandfather Clock
• Full Feature Autopatch
• Forty DTMF Paging Memories
• Two CW Identifiers
• Sixty-Four Control Functions
• Doug Hall RBI·I Interface
• Forty Link Preset Frequencies
• DTMF Command Generator
• Link Serial Tuning
• TS440 HF Remote Base
• Ten Emergency Speed Dials
• Reverse Autopatcb
• Autopatch Cover Tone
• Link Auto Disconnect
* Eight User Function Switches
• Forty Macro Strings
• Phone Number Read Back
• Eight Memory Saves
• Caller ill Suppression
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The Northeast Connect

The Northeast Connect is a linked repeater system centered in Orange County,
New York, and operated by the Orange County Repeater Group (OCRG). The sys­
tem has coverage into seven states and a radius of nearly 300 miles. The main "hub"
is on the 2-meter frequency of 145.250 MHz, but there is also linked handheld cov­
erage on 70 centimeters throughout the New York metropolitan area.

This continuously growing repeater network is the fruit of years of hard work
and cultivation, made possible by a well-conceived linkage of strategically placed
repeaters and satellite receivers. While I realize that this description is all too brief
for technically minded hams, to me, the repeater network itself is not what's amaz­
ing. To me, what is amazing is the people who devote their time, money, and knowl­
edge to developing, maintaining, and supporting the network.

The Northeast Connect is an open repeater system. This has not gone unpun­
ished, as costs increase and more "undesirables" invade the airwaves with mali­
cious interference. But there are benefits as well. The desire to maintain an open
system has prompted the OCRG to organize regular "fox hunts," or hidden-trans ­
mitter hunts . These events are fun, of course, but they also hone the skills and tech­
niques needed to track down and identify those responsible for illegal transmis­
sions. This is an important public service. Keep in mind that the individual who
interferes with ham transmissions may also do the same on police and other emer­
gency frequencies.

Formula for Success
The main ingredient for the success of the Northeast Connect is a collaboration

of privately owned repeaters, repeater systems, and othervital equipment. The major
contributors are Ike Bell, WB2BQW, Barry Groupp, N2HDW, and Tom Cooleen,
N2HBD . Catch anyone of them on the network and they' ll be more than happy to
fill you in on the technical details of the system.

If you live in the Hudson Valley area, or are just passing through, be sure to tune
in to the Thursday Evening Net at 8:00 p.m. (on Thursdays, of course), or the
Friendship Connection Net at 8:30 on Sunday evenings. You'll find a great bunch
of people who are looking forward to meeting you.

The Orange County Repeater Group and the Northeast Connect. ..remarkable peo­
ple with a remarkable idea!

To join GEnie, use r compUte
modem to call 1-800-638-8369.

At the U#= prompt, type JOINGENIE
And for a special introductory offer,

At the keylottercode prompt,
type MEG528

Use Your Free Reader
IEiIYHF ' '' .' 5 . C dF ....-~ ervlce ar or ore

Information On
if Companies Rdvertising

§-~ ,- ~X InThis Issue
-"'"~~~~~:::-

CIRCLE 80 ON READER SERVICE CARD

Improved Foreign Distribution­
All foreign CO VHF subscribers are
now receiving their copies via a new
Air Post system. Copies are picked
up, polybagged (in environmentall y
friendly wrap) and air freighted to var­
ious international distribution p oints .
This new system does cost a bit more,
but the exped ited delivery is well
worth it.

In most cases international delivery
will be only one week later than
domestic USA. We hope you'll enjoy
this new expedited serv ice. Let us
know how it's working-send you r
comments to CO Communications,
Inc., 76 North Broadway , Hicksville,
NY 11801, Attention Melissa.

Editor's note: We'd like to hear your
"Fi rst Person" stories of how you 've
used ham radio either to help someone
else or have received help yourself.
Writers' guidelines may be downloaded
from the CQ VHF Web page, <httpt//
members.aol.com/cqvhf/» or from our
FTP site, <ftpr/members.aol.com/cqvhf/
genera!>, may be requested by e-mail to
CQVHF@aol.com or by regular mail
with an SASE to: CQ VHF Writers '
Guidelines, 76N. Broadway, Hicksville,
NY 11801. We look f orward to sharing
your stories with your fe llow hams. •

Linked Repeater
Networks

The Northeast Connect is one of sev­
eral wide-coverage networks of linked
repe aters across the United States.
Other examples include the Colorado
Connection in Colorado, the Condor
Connection in California and Nevada,
the Evergreen 1ntertie in the Pacific
Northwest, the Piedmont Coastal Radio
Network in North Carolina, and the Zia
Connection in Arizona and New
Mexico. In addition, there are other,
smaller linked systems all over the U.S.
Linked repeater networks are one more
example of ways that hams are cooper­
ating to provide extended communica­
tion range for repeater users, an ability
that' s always fun, but that can be criti­
cal in times of emergency .

-NW2L
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T Shirt Sizes come in L, .
XL and XXL (add $2.00

for XXL)

JUST
WORK
tR> IT.

... A MUST FOR EVERY HAM
This hat says that you're a part of the world's greatest hobby! Poplin
cap with adjustable strap has 5 panels with fused buckram back­
ing, 1/4" thick braid and a visor with eight solid rows of stitching.

Order No. : 97N (Navy), 97G (Green), 97B (Black) $12.00

GO AHEAD!
LOAD IT UP!-'

HEAVYWEIGHT!
This oversized glass stein holds a whopping 19
oz. With CO's logo etched into the heavyweight
glass, this collectable will look great forever! '

Order No. 91 $13.00

These popular mugs were designed with
you in mind. Add one to the ham shack or
get a set for the house. These sturdy white
porcelain mugs hold 11 oz.

Available with leather coasters too!
Get one or a set of 4!

CO Mug Order No. 98 $7.00
Pop Comm Mug Orde r No. 99 $7.00
Single Coaster Order No. 93 $2.00
Set of 4 Order No. 93S $7.00

CQ knows that some things...
. . .a ham's just got t o have!

Load it up with all your ham "stuff." This useful and rugged back­
pack will be your greatest asset when carrying around your ham
accessories. Embroidered design , 2 front pockets.

Order No. : 96N (Navy), 96G (Green) , 96B (Bl ack) $25.00

If ordering by fax: please include your name and address; credit card number and the
name, size color and item code of the products you want.

If ord er ing by mail: please include the same inforrmation as if ordering by fax and mail to
CO Communications, Inc., 76 N. Broadway, Hicksville , NY 11801

Payment Methods: We accept personal checks and money orders (U.S. funds only) .
We also accept Visa, MasterCard, Discover , and American Express.

Shipping and handling charges are as fo llows: $2,00 s/hfor orders under $20.00,
for orders of $20.00 to $50.00 add $4.00, Free shipping on orders of over $50.00.

Sales Tax: NY State residents add applicable sales tax.



Build the 6-Meter Dlecpole
Antenna

If you're looking for a compact, apartment-sized antenna for the
"magic band," why not build a discpole?

By Rick Littlefield, K1 BQi*

~
e magic band is coming alive these

days with new activity in the FM
portion of the band (52 to 54 MHz),

as well as the CW/ SSB area (50 to 50.2
MHz). So if you're looking for a com­
pact, apartment-sized antenna for 6
meters, why not build a discpole"!

This somewhat unconventional-look­
ing antenna is only half the size of a con­
ventional II2-wave radiator, yet it packs
equal punch. Designed and developed for
commercial wireless applications at
higher frequencies, the discpole also
works great on 52 MHz! (It works well at
50 MHz, too, but it's vertically polarized
and most SSBICW ops use horizontal
polarization.-ed.)

H-Field Electro­
Magnetic Radiation~--+---

Resonant Dipole
Radiator

Figure I . RF radiation is a two-step process in which the high-current portion of the anten­
na 's E-Field (electr ic field) induces electro-magnetic radiation at right angles to form the

Il-Field (electro-magnetic fi eld).

Theory of Operation
Physics tells us that "radio waves" are

generated by a two-step proces s (see
Figure 1). When RF power is fed into an
antenna, an electric field (E-field) is set
up along the element. If the antenna is a
resonant In-wave dipole, the high-cur­
rent portion of that E-field occurs along
the central portion of the element. The
central, or high-current, portion of the
antenna's electric field is especially im­
portant because it induces a second form
of radiation called the Il-field, or electro­
magneticfield. The H-field forms at right
angles to the E-field and represents the
actual radio wave component of the trans­
mitted signal.

The discpole is a shortened version of
a In-wave dipole antenna with capaci­
tive loading discs inserted in place of the
element ends. Discs were chosen over

*Rick Littlefield, K1BQT, is a regular
contributor to CQ VHF and a columnist
for Communications Quarterly.
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loading coils because they preserve the
entire high-current portion of the element
(see Figure 2). Most antenna textbooks
state that a single straight tubular radia­
tor with low ohmic losses represents the
best physical structure for inducing mag­
netic radiation-and that's exactly what
the discpole provides. Element shorten­
ing is confined to the ends, or high-volt­
age portion of the antenna, where little
radiation normally takes place.

A Price to Pay
Of course, with any compromise,

there ' s a price! When you reduce anten­
na length through loading, two side­
effects occur.

First, as the radiator becomes shorter,
its bandwidth narrows . Fortunately,
when using capacitive loading, this effect
is minimized by the disc structures. These
increase the apparent diameter of the ele­
ment, making it electrically "fat." This
restores much of the lost bandwidth .

"The discpole is a shortened
version ofa II2-wave dipole
antennas with capacitive
loading discs inserted in place
of the element ends."

Second, as the antenna shrinks, its cen­
tral impedance drops, no longer provid­
ing a convenient 50- to 70-ohm feedpoint
at the middle. However, this effect is
countered by moving the feedpoint away
from the center to a point where imped­
ance is naturally higher. The discpole is
fed off-center, at the junction of the ele­
ment and one disc, to provide a 50-ohm
match and to allow the antenna to be
tipped on end and fed at its base. Off-cen­
ter feed requires that a high-impedance
coaxial choke be installed between the
element and its feedline . This prevents
the feedline from detuning the element,
and it blocks RF current from flowing

Ham Radio Above 50 MHz



The discpol e antenna is light enough to be
mounted on 36-foo t telescopic mast withou t

guying . (Photos by the author)

down the outer surface of the coaxial feed
and radiating.

To summarize, the discpole uses capa­
citive loading to shrink antenna size by
50% without causing a significant loss in
efficiency or bandwidth. It also uses off­
center feed to provide a 50-ohmfeedpoint
that is positioned conveniently for verti­
cal mounting.

Construction
I picked up most of the materials for

this antenna in the Midwest Fasteners and
plumbing sections of my local hardware
store and from RadioS hack (see "Parts
List"). Aluminum tubing may be more
difficult to find, but the scrap bin at local
machine shops may prove a good source.
RG-316 is available through several cat­
alog houses. The Macklanburg-Duncan
perforated-aluminum sheet stock is com­
monly sold as a grill-facing for radiators
and vents .

Ham Radio Above 50 MHz

"The discpole uses capacitive
loading to shrink antenna
size by 50% without causing
a significant loss in efficiency
or bandwidth. It also uses
off-center feed to provide a
50-ohm feedpoint that is
positioned conveniently for
vertical mounting."

Begin preparing your mater ials by cut­
ting two 14- 12-inch diameter perforated­
aluminum discs and drilling a 114-inch
hole in the center of each. Next, cut a 4­
foot length of 3/8-inch aluminum tubing.
Saw four 3/4-inch long compre ssion slots
at one end (900 apart), and drill a single
#6 clearance hole 2 inches from the oppo­
site end. Cut a I- foot length and a 6-inch
length of 5/16-inch tubing and run a 1/4­
20 tap down one end of each piece. For
lightweight fender washers, cut two 1-1/2

inch discs from aluminum panel stock
and drill a 114-inch hole in the center.
Finally, cut a 3-1/2inch length of 1/2-inch
ID (inside diameter) PVC water pipe for
the coax choke and a 3-foot length of 1­
1/4 inch ID Schedule-40 PVC pipe for the
insulated mast.

Before drilling the PVC end-cap insu­
lator, test for dielectric contamination. To
do this , place it in a micro wave oven,
along with a glass of water to serve as a
load, and cook on high for one to two min­
utes. If the PVC heats up significantly,
it's contaminated and is not suitable as an
RF insulator. Replace it. (And don't eat
it, either.-ed.)

Preparing the Insulator
To prepare the PVC insulator, locate

and mark the exact center of the cap.
Then, draw a circle with a 9/16-inch ra­
dius from the center and mark off three
equally-spaced points around it. Now,
drill a 114-inch hole at the center for ele­
ment mounting and three equal-spaced
#6 clearance holes on the circle for disc
mounting. To complete preparation ofthe
antenna base assembly, temporarily bolt
one of the perforated discs to the PVC cap
and transfer the three mounting holes to
it, using the cap as a template. Finally,
unbolt the disc and enlarge its center hole
to 5/8 of an inch using a punch, nibbler ,
or reamer.

2M/440MHz
Handheld
$319 .95
$379 .95

IC-756
HF & 6 Meters

CIRCLE 180 ON READER SERVICE CARD
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Loading Coil
(Ohmic Loss)
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/

Figure 2: Comparison of inductive and capacitive loading illustrates how the discpole can provide the same efficiency as afull-sized
antenna. Note the use ofa high-impedance coaxial choke to prevent unwanted coupling between the feedline and antenna.

Prepare the PVC form for the coaxial
choke by through-drilling #6 clearance
holes 2_15/16 inches apart, one at each
end. Install a I-I/2-inch nylon screw in
each hole, but do not tighten the nuts .
Now, cut a 63-1/2inch length ofRG-3I6
Teflon™ coax and wind 27 turns onto
the form, using the nylon screws to im­
mobilize the winding at each end (see
construction detail Figure 3). Dress out
and tin I-inch pigtails at each end of the
RG-3I6. Atone end, install a small splice
transition made from a small scrap of
printed circuit board. This will allow you
to connect RG8/M feedline to the choke
without risk of shorting. If your feedline
is long, it may be easier to slip the 3-foot
PVC base section over the cable before
making this splice.

Close-up of the lower disk and insulatorlchoke assembly. At this point, the antenna is ready
for feedline attachment and final assembly.Assembling the Antenna

To begin final base-section assembly,
mount the lower aluminum disc on its
PVC insulator using #6 hardware . Install
a #6 solder lug inside the PVC cap on one
of these mounts for connecting the shield­
ed side of the choke. Next, install a 1/4_
inch solder lug on the 1/4-inch x 2-inch
stainless machine screw and slip it up
through the PVC insulator. Place two 1/4_
inch nylon flat washers on top and secure
the assembly tightly in place with a 1/4_

inch nut. To prepare the main element ,
find the 5/16-inch x 6-inch tube and slip
its unthreaded end into the unslotted end
of the 3/S-inch x 4-foot tube. Secure the
two pieces together by drilling apilot hole
through the pre-drilled opening in the
outer element and installing a 114-inch x
6-32 self-tapping screw. The discpole's
main element may now be installed on its
PVC base.

To assemble the antenna's top section,
place a I-I/2-inch aluminum fender
washer on each side of the remaining
disc, and secure this assembv, to the
threaded end of the I-foot x /16-inch
tube using a 1/4-inchx 3/4-~nchaluminum
machine screw (use aluminum hardware
on the top section-it weighs less than
stainless steel). Then slip the fop section
into the slotted end of the main element.
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Testing and Installation
When mounting the discpole , provide

at least 12 to 15 inches of clearance be­
tween the bottom disc and metal support
mast to prevent element detuning. As
with any VHF antenna, mount well clear
of other feedline s, antennas, or large me­
tallic surfaces. To clamp the PVC mast
on a metal mast , use 2-3/4 inch hose
clamps rather than TV-style mast clamps;
these are less likely to crush the plastic
pipe. Finally , immobilize the coax by tap­
ing it securely to the mast.

For tuning, I m ounted my discpole on
a temporary mast 15 feet above the
ground and connected a MFJ-259 anten­
na analyzer to monitor VSWR . I then
adjusted the length of the top section for
minimum VSWR at the 52.525-MHz FM
simplex calling frequency (the preset ele­
ment length of 53-1/2 inches should be
close) . If most of your operating is on
repeater channels, you may choo se to
tune the discpole slightly higher, say in
the 53-MHz repeater-input portion of the
band. By the same token, if you operate
only SSB, you may tune it for 50 .125
MHz without modifying disc size.

Once the discpole was tuned , I trans­
ferred it to a higher permanent mast with
little change in VSWR. Height above
ground counts-especially at VHF. One
of the primary advantages of a small ,
lightweight antenna is that you can install
it higher without resorting to heavy-duty
mast s and guy wires. You may even
choose to hang it from a high tree limb
with nylon line, if this offers the loftiest
or least consp icuous support available .
Mine sits atop an un-guyed 36-foot
RadioShack telescopic mast, and I can
bring it down quickly when necessary to
avoid lightning strikes or entanglement in
rooftop antenna work.

For now, set the total distance between
discs at 53-1/2 inches and secure the top
section in place with a small hose clamp.
To complete discpole assembly, frict ion­
fit the PVC insulator over the PVC mast
and secure with three #6-3/4 inch sheet­
metal screws (do not cement the cap to
the mast). Secure the RG-8/M feedline at
the base of the PVC pipe with a 1/4-inch
plastic cable clamp. This should _be
installed just inside the bottom end of the
PVC pipe using #6 hardware.

Discpole Performance
My prototype 6-meter discpole ex­

hibits a 2:1 VSWR bandwidth of about

G deg.

E leu~tllm Plot
Azinut h Ang le = 9.9 »eg .

/ (3) #6 ST or 8M

Top Disc 14-1/2" Dia.

. , .

-'" 5/16" X I' Tubing
Tapped at Top 1/4-20

.::;;' - SmallHoseClamp

CoaxialChoke
'""==~/ 27 Turns RG-316 or Equiv.

I- "
- 5/8"x 3-1/2"Form (1/2" ill PVC)

11- 1-1/4" ill SCH-40 PVC

RG-8XCoax

/ II

" . .

Pc-board
Transition

Alum Washers V

. . ·9 dB , . .

Figure 3. Assembly detail [or the 6-meter discpole antenna.

53-1/2" ~

#6-32 x 1/4" 8elf- R
tapping Screw \ /iI---: 5/16" x 6" Tubing

Tapped at bottom 1/4-20

(2) 1/4" NylonFlat Washer y 1/4"x 2" Screw

#6-32 Hardware \ J:: :~:~: ~ /~/4" N;~ttom Disc 14-1/2" Dia.

Figure 4. Radiation pattern for the 6-meter discpole antenna as rendered on EZ-NEC.

Outer Ring " 2 .SZ dBi
1Wc. Gain =2 .52 dBi
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J.M.S. \ J. Martin Systems
35 Hilltop Ave. , dept.V Voicemail 203-461-8768
~~:ford, CT 06907 Fax 203-461-8768

Notes and References
1. Provisional U.S. Patent protection for the

discpo1eantenna has been applied for.
2. Rick Littlefield, "The 2-Meter Discpole

Antenna ," Commun ications Quarterly,
Summer 1996, pp 77-81.

3. Charles J. Michaels , "How Short Can
You Make a Loaded Antenna 7",
Communications Quarterly, Summer
1992, pp 73-80.

as possible into magnetic radiation rather
than heat. This means you can put up the
discpole at your apartment or condo and
not worry if a larger antenna might work
better. The odds are very good it won't!

"Despite its small size, there's
plenty of evidence that the
discpole can match the on-air
perf ormance ofany fu ll-sized
i l2-wave antenna."

Part
PVC end cap for SCH-40 1- 114" ID pipe
3- 112" x .l l4" ID PVC pipe
3' x 1- 114" SCH-40PVC pipe

4' x 3/8" OD thin-wall aluminum tube
I ' x 5/16" OD thin-wall aluminum tube
6" x 5/16"OD thin-wall aluminum tube
.02" x 14-112" diameter perforated-aluminum disc
1/16" x 1- 112" aluminum disc withl/4" center hole (fender washer)

2" x 1/4"-20 stainless steel machine screw
3/4" x 1/4"-20 Aluminum machine screw
1/4"-20 stainless nut
112" x 6-32 stainless machine screw
#6 stainless lock washer
#6 stainless flat washer
#6 stainless nut
1/4" x 6-32 stainless self-tapping (or equiv. sheet-metal screw)
3/4" x #6 stainless sheet-metal screw

1/4" solder lug
#6 solder lug
1/4" nylon flat washer
1-112" x 6-32 nylon machine screw
6-32 nylon nut
1/4" plastic cable clamp
2-314" stainless hose clamp
112" stainless hose clamp

63-112" length of RG-316 Teflon 0.1" dia. ?O-Ohm coaxialcable

1 misc. length RG8/M coax with connector on one end

I pc board cable transition (see text).

Qty
1
1
1

1
1
1
2
2

1
1
1
4
4
4
4
1
3

1
1
2
2
2
1
2
1

I?art s List

Good Things in
Smalll?ackages

It's easy to think that "bigger is always
better" when it comes to antennas. How­
ever, many longer antennas, such as the
f-pole , waste inordinate element length
on a matching stub and charge-storing
portions that radiate little energy. Even
resonant-counterpoise 1/4-wave and 5/8­
wave groundplane-style antennas may
lose significant on-the-horizon power
due to pattern tilting. On the other hand,
a well-designed compact antenna that ra­
diates efficiently at the horizon can work
amazingly well! Even a half-size induc­
tively-loaded dipole can perform to with­
in 1 dB of a full-size antenna when it's
properly constructed using high-Q in­
ductors, although with less bandwidth
than a discpole-'

In the case of the discpole, the radiat­
ing portion of the antenna is carefully
optimized to convert as much RF energy

s;;~.
2.0 -.. ' ••..... ...
1.0 .. ..

144. 146.1 48. MHz

Keep RF from being in close proximity of
operators head as with other HT antennas.
Very portabl e. Use in shack , on trips , field
day , or as emergency base .

1yr.warranty.
60day no questionsmoneybackguarantee.

$39 .95 + $5.00 s&h.
Replacement mast - $10.00 plus$5.00 s&h

JMS
T-2

7.7%, covering from 50.8 to 55 MHz
(l.5:1 bandwidth is 51.7 to 53.6 MHz).
This covers the FM simplex and repeater
segment of the band. Despite its small
size, there 's plenty of evidence that the
discpole can match the on-air perfor­
mance of any full-sized 1/2-wave anten­
na. A 2-meter version of this antenna was
compared to several popular 1/2-wave
designs using accurate field-strength
measurements, and it was found to per­
form equally well in all cases.I Also, EZ­
NEC simulations confirm that on-the­
horizon performance equals that of a
full-sized dipole (see Figure 4). Finally,
my 6-meter discpole appears to perform
just as well as the larger and heavier 6­
meter groundplane it replaced.

J.M.5. 2 Meter 1/2 W ave
Table To p HT Antenna

• Excellent Gain
• 10" Telescoping Mast - extends To 40" ­

Detaches From Base
• BNC Connector In Base - Requires 6ft. RG-58

From Base To HT
• 6"x6"x1 /8" Aluminum Mini Ground Plane In Base
• Handles 25 watts

"Height above ground counts­
especially at VHF. One ofthe
primary advantages ofa small,
lightweight antenna is that you
can install it higher without
resorting to heavy-duty masts
and guy wires."
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amfeat Calendar

The following hamfes ts are scheduled for March 1997:

Mar ch 1, Ocoee Amateur Radio Society Hamfest, George R.
Stuart School, Cleveland, TN. Talk-in: 147.18. For informa-tion,
cont act Alan Pinney, AE4FC, at (423) 478-1141. (exams)

March 1, " Spr ingfest '97" Hamfest, Holy Spiri t High Schoo l,
Absecon , NJ. For information , contact SPARC, P.O. Box 142,
Absecon, NJ; PhonelFax: (609) 653-1987 .

Mar ch 1, Annual Nor th J ers ey Hamfest , Pal Building,
Parsippany, NJ. Talk-in : 146.985/146.385. For information, con­
tact Bernie, WB2YOK, PhonelFax: (201) 584-5399 (24 hours); on
line <75503.3221@COMPUSERVE.COM> .

March 1, N.E.GA. "Bubba" Net Hamfest , Madison County
Fairgrounds, Comer, GA. Talk-in : 147.300+ . For information, con­
tact James Daniel, AE4HS, 152 Windfall Dr., Winterville, GA
30683 ; Phone (706) 742-2777. (exam s)

March 2, Annual Hamfest and Flea Market, Bristol East-ern
High School , Bristol, CT. Talk-in: 146.880 FM and 224.800 FM.
For information, send SASE to Pete Brunelli , 358 Andrews St.,
Southington, CT 06489; Phone: (800) 620-0176. (exams)

Mar ch 8, HamCom '97, Tringali Co mmunity Center, East
Englewood , FL. Talk-in: 146.700. For information, contact John
Fogle, WD7H , at (94 1) 697-7946, or Ken Anderson, W4JQT, at
(94 1) 475-3 172. (exams)

Mar ch 8, Hazard Swapfest, Hazard High School Cafeteria,
Hazard , KY. Talk-in: 146.07/.67. For information, contact John
Farler, K4AVX, at (606) 436-5354 or Sid Adams, WI4M, at (606)
439-3589. (exams)

Mar ch 15, Ker bela Hamfest, Kerbela Shrine Temple,
Knoxville, TN . Talk-in: 144.83/145.43 or 146.52 simplex. For
information , contact Pau l Baird, K3PB , 1500 Coulter Shoals
Circle, Lenoir City, TN 37772 , or call (423) 986-9562.

Mar ch 15, Spring Swapfest, Am. Legion Post, Linda CA. Talk­
in: 146.085, +600 , WD6AXMIR. For informati on, contact Ron ,
W6KJ, at (916) 674-8533, or Clara, KC6JPP, at (916) 742-2674.

March 15, 44th Annual Hamfest, Jim Miller Park (frmly. Cobb
County Central Park), Marietta, GA. Talk-in: 146.28/88. Forinfor­
mation, contact Margaret, KB4QKW, at (770) 977-44 05. (exams)

March 15-16, St. Patrick's Day Hamfest, Midland County
Exhibit Building, Mid land, TX . For information, contact Midland
ARC, P.O. Box 4401, Midland , TX 79704 or call Larry Nix,
N5TQU, by e-mail: <oilman @lx.net>. (exams)

March 15-16, 1997 ARRL Oklahoma State Convention,
Maxwell Con vention Center, Exhibit Hall B, Tulsa, OK. Talk-in :
145.24(-) and 443.750 . For information, call (918) 622- 2277
VoicelFa x (24 hrs); e-mail: <megriffin@ionet.net>, Web page:
<www.greencountry .com/hamfest>. (exams)

Mar ch 16, Annual Hamfest, Jefferson County Fairgrounds,
Jefferson, WI. For information, contact TCARC, W9MQB, 711
East St., Fort Atkinson, WI 5353 8; (4 14) 563-6502 (eves . please)

March 16, 37th Annual Hamfest, Sterling High School Field
House, Sterlin g, IL. Talk-in: 146.25/146 .85 W9MEP. For infor­
mation, call Lloyd Sherman, KB9APW, at (8 15) 336-2434 or e­
mail: <Isherman@essexl.com>. (exams)

March 16, 42nd Annual Hamfest/Computer Fair , Lucas
County Recreation Center, Maumee, OH. For information, send
SASE to Paul Hanslik , N8XDB , TMRA, P.O. Box 273, Toledo ,
OH 43697-0273 or call (4 19) 243-3836 .

Mar ch 22, Annual Hamfest, Pritchard Community Center,

Ham Radio Above 50 MHz

Elizabethtown KY. Talk-in: 146.980. For information, call Harold
Bennet at (502) 351-9599; e-mail <ke4zev@j uno.com>; or Bill
Grieb , e-mail:<w4bej@ecc-uky.mci.net> or write to LTARC, P.O.
Box 342, Vine Grove, KY 40175 . (exams)

M ar ch 22, 21st Free Hamfest , Martin County Fairgrounds,
Martin County, FL. For information, call Dave Millard, President ,
MCARA, at (561) 288-7100. (exams)

March 22, Hamfest, West Orange High School, West Orange,
NJ. Talk-in : 147.415 in/146.415 out and 146.520 simplex. For
inform ation, contact Jim Howe, N2TDI , at (201) 402 -6066:

Marc h 22, Hambash '97, Arara t Temple, Kansas City, MO. For
information, contact Steve, WJ0I, at (816) 941-0620; Fax: (816)
941-3392; e-mail: <sdowdy@qni.com>. (exams)

March 22, Sebring's 4th Annual Hamfest/Computer Show,
National Guard Armory, Avon Park, FL. Talk-in: 145.330. For
information, contact Clyde Scruggs, K4CS, at (941) 453-7181 or
Roy Loweke, KE4JCT , at (941) 382-4607.

March 23, WE CAFEST '97, Yonkers Raceway, Yonkers, NY.
Talk-in: 147.060 MHz (+600). PL 114.8. For information, contact
Thomas Raffaelli , WB2NHC, at (914) 741-6606. (forums, exams)

Ma rch 23, 19th Annual Hamfcst, Madison High School,
Madi son, OH. For information, contact LCARA, Len Sechrist,
WS80 , PR Chairman, 8550 Nowlen St.i Mentor, OH 44060 or call
(216) 255-0 112. (exams)

Ma rch 23, LAMARSFEST '97, Lake County Fairgrounds,
Grayslake, IL. Talk- in: 147.945/.345 NSRC repeater; 146.52 sim­
plex.For information, contact Frank Avellone, W9GLO, 650 Green
Bay Rd., Lake Bluff, IL 60044 or call (847) 234-4124 until 10:00
p.m. (exams)

March 23, Hamcomp '97, Tall Cedars ofLebanon picnic grove,
Trenton, NJ. Talk-in: 146.670(-), For information, contact P.O.
Box 7024 , West Trenton, NJ 0862 8; (609) 882-2240.

March 29, IRS Hudson NH Flea Market, Hudson Lions Club,
Hudson, NH. Talk-in: 146.25/85 ,222.86/224.46,444.625/449 .625.
For information, contact John, KAI FYB , 1 Paget Dr., Hudson, NH
0305 1; Phone: (603) 88 1-5796 ; Fax: (603) 598-0181; e-mail :
<brun elle@tiac.net>.

March 29, Annual Hamfest, Nati onal Guard Armory,
Tullahoma, TN . Talk-in: 146.70(-). For information, contact Ian
Hayn es, AB4SW (615) 649-5 187, fax: (615) 649-294 101' e-mai l:
<ithaynes@e dge.net>.

March 29, Michigan City Hamfest/Computer Flea Market,
Michigan City High School , Mich igan City, IN. For information,
contact Ron Staho viak ,N9TPC, 5802 N 400 W, LaPorte, IN 46350,
or call (2 19) 325-9089.

Operating Notes
For March and Apri l 1997:

March
7 Moon Perigee (closest to Earth)

April
4 Moon Perigee
14 ARRL Spring Sprint (144 MH z)
22 ARRL Spring Sprint (222 MHz)
22 Lyrids Meteo r Shower peak
30 ARRL Spring Sprint (432 MH z)

Compiled by the CQVHF Staff
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"Freq Out" with Free
Frequency Charts

They're colorful , informative, and-best of all-FREE for
CQ VH F readers!

By Gordon West, WB6NOA*

5 0 you think you know your band
limits and national band plans? If
you were asked to tune in the 80­

meter Novice CW portion of the band,
could you identify the upper and lower
band limits? Are they...

A. 3700-3750 kHz
B. 7100-7 150 kHz
C. 3675-3725 kHz
Answer A is incorrect-this is what it

was several years ago.Answer B is incor­
rect because this is the 40-meter Novice
band. C is the correct answer.

Now, do you know where not to trans­
mit FM on the 2-meter band? 144.000 to
144.100 MHz is reserved exclusively for
CW by the FCC . But you should also
avoid using FM on 144.100 to 144.300,
where weak-signal operators use CW and
single sideband (SSB) to bounce signals
off of everything from passing meteors to
ducts created by stratification of the at­
mosphere. And 145.800 to 146.000 is the
popular satellite sub-band where only
CW and SSB are used-no FM ! You
won' t find these restrictions in the FCC
rules, because they' re set aside voluntar­
ily by nationally-recognized band plans.

Next, if I asked you where on 6 meters
you would do little transmitting, but lots
ofl istening for international DX stations,
the band plan could tell you that 50.100
to 50.125 is the 6-meter "DX window."
When the band opens up later this spring,
you should try to operate single sideband
for domestic contacts only on 50.125 and
higher. This way, the long-time world­
wide DXers will have plenty of room to
seek out those signals coming in from
another continent. Of course, there' s no

"Gordon West, WB6NOA, is Senior
Contributing Editor ofCQ VHF.
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reason a newcomer to 6 meters shouldn' t
chase DX, too, but be sure to do some lis­
tening first to learn proper procedures­
and be sure to learn the band plan.

Free Band Charts
Do experienced hams commit every

band plan to memory? Perhaps a few do,
but most have band charts to help them
keep track of where to operate which
modes. And it' s easy to get one of these
charts for free !

Equipm ent manufacturers such as
lCOM America, Alinco, Yaesu, and
Kenwood produce free color frequency
charts that are usually given away at ham­
fests but can also be ordered free of
charge in reasonable quantit ies for your
club by following the instructions at the
end of this article.

These frequency charts are based on
FCC rules and regulations for areas it reg­
u� ates in lTU Region 2 (this side of the
world). Most of the chart s also reflect
widely-accepted national band plans to
prevent chaos on our HF, VHF, and UHF
ham bands.

The Grand-daddy of
Them All

The black and white , single-page
ARRL band plan chart deserves special
mention. It' s widely circulated in virtu­
ally all ARRL publications, is always
kept up to date, and hasbecome the "mod­
el" after which most other band plan
charts have been patterned.

The ARRL chart doesn' t show nota­
tions for specific U.S. band plan uses, but
The ARRL Operating Manual has over 32

"Do experienced hams commit
every band plan to memory?
Perhaps a few do, but most have
band charts to help them...."

very detailed pages that take you from the
lowest ham band at 160 meters all the way
through 250,000 MHz. Although differ­
ent parts of the country may opt for slight
variations on these national band plans,
the details are extraordinary, and every
ham should invest $22 in a copy of The
ARRL Operating Manua l.

The ICOM Chart
The slick paper rCOM band plan charts

have been in use for over 10 years, and
they' re free for the asking when you fol­
low the instructions in this article . The
chart was originally two 8-1/2 x l l -inch
coated-stock color sheets, but now, by
popular demand, the free lCO M band
chart is 11 x 17 inches, big enough to
frame and hang on your wall for an easy
glance. But you' d better find a double­
sided frame because, while one side of
the lCOM chart is devoted to HF fre­
quencies, the other side includes the com­
mon prefixes of DXCC countri es, an
AMSAT guide to amateur satellite fre­
quencies, and a VHF/UHF band plan
chart covering 6 meters (50-54 MHz)
through23 centimeters (1240- 1300 MHz).

The HF (10 to 160 meters) portion of
lCOM's frequency chart shows the fre­
quencies available for each specific class
of license. This is much like the ARRL
chart, but in color. The color areas corre­
spond with the grade of license and type

Ham Radio Above 50 MHz



The ARRLfrequency chart, while simple and black and white, is the model on which all the
others are based. Reprinted with permission from The ARRL Handbook. (All other charts

courtesy of their respective publishers/manufacturers.)

Transverters & Down Converte rs,
Linear power amplifiers, Low Noise
Preamps, Loop Yag i and oth er
antennas, Power div iders, coax ial
components, hybrid power modules,
relays, GaAsFET, PHEMT's & FET's,
MMIC's, Mixe rs, chip components,
and other hard to find items for small
signal and low noise applications.

We can interface our
transverters with most radios

US
AMATEUR
BAND S

February 1, 1994

Above 23 Centimeters:

All licensees except Novices are
authorized onmodes an the

~f~r+'t~-47,0- 47.2 GHz
75 ,5-81.0 GHz
119.98-120 .02 GHz
142- 149 GHz
241-250 GHz
All above 300 GHz

For bond plans and shoring
arrangements, see The ARRL
Operating Manual or !!!!
FCC Rule Book.

E .. EXTRA a.ASS
A =AOVANCED
G -GENERAL
T _ TECHNICIAN
N -NOVICE

- - - KEY---

~ - CW,RID and data

[Jill"" t~~i, Rp~ed~~~ I~~~~
_ - CW,phoneend Image

[Z23 .. CW and sse

~ .. CW,RID, eetc , phone,
and Image

0- CWonly

Operators with Technician class lIoenses
and abave mey cpercte on all bands
above50 MHz. FOf" more detonCld
Infonnotlon lee The FCCRule Book.

At all times, trcmsmlUerpower
should be kept down to that
necnsory tc corry out the desired
communIcations.Power Is rated In
watt s PEPoutput. Unless otherwise
stoted, the maximum power output
Is \500 W.Power for all ucenee
dass el Is limited to 200 W In the
10,100-' 0,150 kHz bond ana In
all Nolllce subbands below28,100 kHz,
Ncvicee and Technicians oro~lJtrlcted

to 200 W !n the 28,100-28,500 kHz
subbands. In addition. Novlcel are
restricted to 25 W In the 222-225
~Hz bond and 5 W in the 1270-
1295 MHz subband.

US AidATEURPOWER L1t.llTS

t Only r echntctcn- ctcee licensees
wha have passed a 5 - 't'IPM code
test may use these frequencies.

**Geographlco( and power
restrictions apply to these bonds.
See The FCC R~le Book for more
Informat ion about your area.

10 METERS

.... .... ..................·:..·:..·:·:·:......::::::'::::..1E.A.G,T.N

225.0 MHz

on the right. A color key illustrates per­
missible modes on the different bands .

Yaesu ' s chart details specifics about
operation outside of Region 2 (North and
South America). It has an excellent para­
graph about U.S. amateur power limits
and specific power limits for those oper­
ating on Novice subbands and those Nov­
ices operating on the 1.25-meter and 23-
centimeter bands. '

The flip side of the Yaesu chart shows
time zones of the world. It looks pretty
good, but I think VHF and UHFers would
rather have seen the back side be a grid
square map. And HF operators probably
would prefer to see the world map show

1.25 METERS

33 CENTIMETERS **
I;::;:::'::;:::: ... . ::: :'::::": :".:: .:.:.:.::.:.:.:.:::::.:;:::,::,,;::::::::.:::::::..;:::!E,A.G.T

902 ,0 928.0 MHz

70 CENTIMETERS **

23 CENTIMETERS **
1270 1295

I ;:: J1EX:!1 E~A.G,T

1240 1300 MHz

N~vlces ore limited to 5 watts PEP output
from 1270 to 1295 114Hz.

Novices ore limited to 25 watts PEP out put
from 222 to 225 MHz,

I:;::;::::::· ···..··· ·•· · · ····· ·:··:·::·:·:·:·:·:·:·: ·::::::::::1 E.A,G.T

420.0 450.0 MHz

50.1 6 METERS
Ik: ::::·:::::::::·:..·: ·..·· : :.: :.:..:.:.:.:.,,:.:.:..::.:;:::::::::,:::::::'::::::::'::1 E.A.G.T

50.0 54,0 MHz

Novices and Technicians ore Hrnited to
200 watts PEP ootput on 10 meters.

144 .1 2 METERS
II::;::;::::·:·:·:..·..: :.: : : :.:.:..:.:.:.:.:.:::'::::::' ::::::::::'::::;::;::;:::::1 E.A.G,T

144.0 H8,0 MHz

15 METERS
21,200

N.T;

G
A

E

21,000 21,200 21,450 kH,

v ·:·:··:·:····..···

222 .0

28,1 00 28.500

~ N.T;
~__~i E.A.G

28 ,000 28,300 29,700 !cHz

12 METERS

~i
24.890 24,930N,d

G

A

E

4000 kHz37503500

5167.5 kHz (SSB only): Alaska emergenc y use only.

30 METERS

20 METERS
14,025 14,150 14.225

~;
14,000 14,150 14.350 kHz

80 METERS

3675 3725

160 METERS

17 METERS

~;i
18,066 18,110

~'0-~'%I~~~~~ E.A.G

1800 1900 2000 kHz
Amoteur etettene operati ng at 1900-2000 kHz must
not cause harmful Interference to the radiolocat lon
service and ore afforded no protec t ion from
rodiolocatron operations.

E,A,e

10,100 10,150 kHz

Maximum power on 3D ·met ers is 20 0 watts PEP
output. Amateurs must ovoid interference to
the fixed service outsIde the US.

40 METERS
7100 7150

...~Y
7000 7150 7300 kHz

Phone operation Is allowed on 7075-7100 kHz
in Puerto Rico, US Virgin islands and crena of
the Caribbean south of 20 degrees north la titude;
end In Hewell and areas near ITU Region 3,
including Alaska.

of permissible emission, and white areas
indicate no privileges .

The VHF/UHF portion of the Ie OM
chart illustrates band plan agreements
and where certain types ofVHFfUHF op­
eration take place . The chart shows all
privileges for all classes of licenses plus
a specific call-out ofNovice privileges on
the 222-MHz and the 1270-MHz bands.

Yaesu's Chart
The Yaesu band plan chart is sized 8­

1/2 x 11 inches and shows HF privileges
by class of license on the left and
VHFfUHF bands with Novice notations

Ham Radio Above 50 MHz
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445 447 450MHz

• FM SIMPLEX FM REPEATER
o SSB R.C. = Radio Control

88 9495 97 1300 MII%

442

GENERAL VOICE, CW, SSTV, FAX
~ ON, FSK 0 NO PRIVILEGES

iii ON AND WEAK SIGNAL (NO FM)
o DIGITAL

70 76 8258 60

• NOVICE/fECHNICIAN PLUS, VOICE
EXTRA VOICE, CW, SSTV, FAX

902904 0607

*420-430 MHz notavailable along Canadian Corridor
420 426 432 32.125 33 35 438

900
BAND

440
BAND

222 222.34 223 223.38 224 225M11%

222
BAND

2
144 .1 .3

METERS

6 DXWlNDOW DX WINDOW' SATlWll OHlY (NO fM)

50 .1 51 1.1 152.05 53 54MHz

METERS R.c. R.c.

t NO CODE TECHNICIANS NOWHAVE AU PRMLEGES ON THESE BANDS•.!

• NOVICE VOICE AND DATA III SATELLITE (NO FM)
II AMATEUR TELEVISION FAST SCAN

1240 46 52

[] NOVICE/fECHNICIAN PLUS, ON ONLY
III ADVANCED VOICE, ON, SSTV, FAX

1240
BAND

ICOM has been making band charts available to hams for over a decade. The latest version is II x 17 inches.

country prefixes, rather than more com­
mon time zones.

Nonetheless, the Yaesu color chart is
well done and full of great information.

Alinco: A Novel Approach
Alinco Electronics broke out of the

horizontal color line idea for illustrating
upper and lower band privileges, and
went with frequency displays showing
upper and lower limits as if you were
looking at them on an Alinco DX-70 or
DR-61OLCD colorreadout. This is inno­
vative, attractive, and slick! On one side
of the extra-long chart, Alinco illustra tes
Technician and Novice privileges, plus
VHFIUHF band limits all the way up to
1295 MHz. The flip side illustrates Gen­
eral, Advanced, and Amateur Extra class
high-frequency privileges.

Although you'd need to study the

Alinco chart a little more carefully than
others if someone asked if an Advanced
class operator could QSY to 21.300 MHz,
you can easily see that Advanced privi­
leges start at 21.300 MHz and go all the
way to 21.450 MHz.

The New Kid on the Block
Kenwood has just come out with its

own version of the band plans in blazing
color and is going with brighter day-glo
colors than Yaesu or rCOM . And instead
oflong square boxes, Kenwood is adopt­
ing "tubes" that give its HF, VHF, and
UHF charts a three-dimensional look.

One side of the Kenwood chart shows
the VHF and UHF band plans, going from
6 meters all the way up 10,000 to MHz.
Since microwave operating habits tend to
vary by region, the Kenwood chart is a
collection of the most often used band

plans with a notation that the band plan
might be slightly different in certain areas
of the country. The other side of the chart
shows the HF bands, along with notations
of some special band plans, such as slow­
scan television, beacons, and packet.

Free for the Asking
The color band plan charts probably

cost the equipment manufacturers about
25 cents per chart in major quantity print
runs . While each manufacturer has its
name and logo on the chart, 95 percent of
the chart is vital non-commercial infor­
mation that every amateur should have at
his or her radio operating position. Let's
face it, even though amateur examination
test questions ask upper and lower fre­
quency limits, there aren't too many
hams out there who can precisely list all
frequencies and all privileges between
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Yaesu 's color chart shows both HF and VHF/UHF f requencies on one side and has a world time zone map on the back.

• Eight programmable.
selectable messages

• Fully fieldprogrammable
viaincluded keypad

• Meets allFCC
identificationrequirements

TE-32
5.25" x 3.3"x 1.7'

TE·32 Multi· Tone CTCSS Encoder $49.95

• Fully enclosed CTCSS
encoder

• All32 EIA tones from
67.0 - 203.5hz included

• Perfect for mobileI
baseapplications

TP-3200 Shared Repeater TonePanel

SS-32PA Encoder
.9" x 1.3' x.4'

SS·32PA DIPSwitchProgrammable CTCSS Encoder $28.95

• 51 CTCSS Tones
• 106DCSCodes
• Supports157Repeater Subscribers

~
~~~::~~~~~ • on-uneCOmputer Help• Repeater CW 10

• Air TImeLoading & AnalysisGraphs
• Signall ingFormats: crcss
DCS& DTMF

• DIPswitch programmable
• CTCSSencoder
• All 32 EIA tonesfrom
67.0 - 203.5hz included

• May beordered with
customtones

NEW
Tp·3200D Table Top Version $269.95 each LOWER
Tp·3200RM-A SingleRackMountversion $279.95 each PRICE

*TP-3200RM·BTriple RackMount version $279.95 each 10-8 AutomaticMorseCode Identifier ~l." "S
' HoldsuptothreeTP-3200s 1.85" x 1.12' x .35" "g..,.'"

~ . 10·8Automatic Morse StationIdentifier $~
Call or wri te to lW:2J

__~COMMUNICATIONS SPECIALISTS, INC.
recei ve our run ["s ]-=,!!!!. '426 WEST TAFT AVENUE ' ORANGE. CA 92865-4296

P C vi ~ . (714) 998-302 1 • FAX (714) 974 -3420
roduct atal og _ Entire U.S.A . (800) 854-0547 • FAX (800) 850-0547

160 meters and 10,000 MHz! But , with
these charts , all of this frequency infor­
mation-includ ing the suggested band
plans-is at your fingertips.

Again, the charts are usually given out
free at ham shows, one per customer .
Occasionally, at the end of the show, you
might get five or 10, but the charts are
generally too expensive to give away in
bulk quantities without a little justifica­
tion on your part.

However, each equipment manufac­
turer has agreed to make these charts
available to CQ VHF readers who send
in a large self-addressed stamped enve­
lope capable of holding the chart with a
minimum of bends. A couple of first­
class stamps on your large envelope will

Good News!
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VHFBnd UHF BANDS

AMATEUR .IIXTRA, ADVANC&D•
• IINII~ ·· . nd TIlCHNICIANCt:AB.Ii.

NDVICE CLASS

Aff classes(exceptNIJIIice) have privileges indesignaled bands above
1300 MHz and0fI anfrequencies above300 6Hz. Due to recen! ongoing
legislalive cIuilnges, IIisadvised Ihat youched< wilh theARRL Of other
reflilb1e S()IJ((}f/S before commrmcing operation 0fI thosefrequencies.

Novice classis limiledto25watts onthe 222- 225MHzband
and5 watts 0fIt!le 1210- 1295 MHz subband.

BANQ

em

2m

1.25 m

7 D em

33 em

23cm

BAND

1.2 5 m

2 3 em

VOICE. OW, MeW. RTTY. DATA. and IMAGE

.alinco..eom
If the bar graphs on the other guys' charts don 't do much for you, Alinco 's band chart uses frequency displays on its radios to show upper

and lower band limits. '

certainly be enough to cover the cost of
mailing you a couple of free charts. But
do send postage-remember, they're giv­
ing you the charts.

Ifyou're ordering charts for your entire
club, you'll need to develop a letter that
somehow shows regular meeting atten­
dance for the number of charts you're
requesting. Be sure to send your request
on club letterhead, and include about
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$3.00 in postage if you're going to be ask­
ing for many charts that might collective­
ly weigh up to a couple of pounds. Also,
be sure to include a hefty envelope so the
charts don't get damaged in shipment.

Finally, don't call the manufacturers­
the free charts are available only by mail,
with self-addressed stamped envelopes,
and quantities of the charts will only go
out with proper enclosures. Simply

scratching a note that says, "Send me 100
charts," won 't get the job done. Re­
questing the charts without any postage
won't get results, either. But with the
right letter, and plenty of postage on the
right kind of return envelope , if you've
got a licensing class coming up for which
30 people are already registered, you
might receive up to three dozen color
band plan charts for those prospective

Ham Radio Above 50 MHz



I I I

For ALiNCO OJ-580 15821 180 radios :

EBP-22nh pk. 12.0v 1000mAh (sw) $36.95
EDH-11 B·cell AA case $14.95
NEW for ICOM IC-ZIA 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 (Sw) $34.95

ForYAESUFT-23, 33, 73, 411, 470 radios :
FNB-11 pack 12.0v 600mAh (Sw) 524.95

ForYAESUFT-11 R / 41AI 51R radios:
FNB-38 pack 9.6v 700mAh (Sw) 544.95

For MOTOROLA Flip Phone models (Lt. Gray):
CPMO-95 0x 6.0v 1100mAh $23.95

SANYO rechargeable NiCd cells (with or wlo tabs)
N600 (AA) 1.2v 600mAh 5 1.35
KR4400 (D) 1.2v 4400mAh 5 6.95

Mr. NiCd also supplies batter ies 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!

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

CIRCLE 79 ON READER SERV ICE CARD
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hams. (Speaking oflicensing classes.free
sample cop ies ofCQ VHF are also avail­
able fo r prospective hams. Same deal­
send us a letter on club letterhead telling
us when your class begins and ends and
how many people are signed up, andwe 'll
send you out a pa ckage of sample
issues.-ed.)

So go ahead and take advantage of one
of the best deals around in ham radio and
get something that ' s attractive, neces­
sary...and FREE! •

"The VHF/UHF portion ofthe
ICOM chart illustrates band
plan agreements and where
certain types of VHF/UHF
operation take place. "
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Kenwood is the most recentmanufacturer to offer band charts. It optedfor day-glo colors
. and 3D-looking "tubes."

KEN\YAOOD VHFIUHF!MICROWAVEw 1 B AND PLAN • •

Where to Write

Alinco Electronics , Attn: Taka and Crew, 438 Amapola Avenue, Suite 130, Tor­
rance, CA 90501

American Radio Relay League, Attn: Rosalie White, Education Division, 225
Main Street, Newington, CT 06111

ICOM America, Attn: Pat and Chris, 2380 116th Avenue, N.E., Bellevue, WA
98009

Kenwood Corporation, Attn: Paul and Maria, 2201 E. Dominguez Street, Long
Beach, CA 90810

Yaesu USA, Attn: Chip and Sekiu, 17210 Edwards Road, Cerritos, CA 90703

Don't forget that large, double-stamped, self-addressed envelope, and why not
include a big thanks to the ARRL and the ham radio manufacturers for making
these free charts available to CQ VHF readers!
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For the Newcomer to VHF

Understanding Antennas and
Feedllnee

Black magic. Deep cosmic mysteries. The true meaning of life. Fffft..
Trifles. Bush league. If you really want to devote yourself to things
that are truly beyond comprehension, then try to make sense of
antennas and feedlines.

I
don't believe that anyone fully under­
stands the mysterious beasts that we
call antennas and feedlines, yet there

are some simple ideas and concepts that
can make your life as a ham radio opera­
tor a lot saner. You do want your life to
be sane, don't you?

If you look through most ham maga­
zines, you can probably find a monthly
column devoted primarily to antenna s
and feedlines. If you follow the corre­
spondence section, you'll probably find
periodic battles of opinion on this subject.
And if you listen to the airwaves, anten­
nas and getting the most signal to them
are the perennia l number one on the top
10 list of ham topics. So, there is no short­
age of opinions.

Starting at the
Transmitter

This month, let's start with feedlines ;
we'll follow with connectors and anten­
nas. For VHFfUHF, hams are almost al­
ways going to be using some form of
coaxial cable for the feedline. Waveguide
is certainly an option for the higher fre­
quencies, but it's difficult to work with
mechanically , not to mention expensive.
Twinlead and ladderl ine are usable for
VHF signals, but they can be a real pain
to route into and around the shack. For
the most part, coax is it. There is, how­
ever, a wide variety of coaxial cables that
can be used for different situations. Using
the wrong cable or connector can be dis-

,...-- Outer surface of
braided shield

center conductor

Figure 1. RF energy fl ows only on the sur­
f ace of a conductor. 1n a piece of coaxial
cable, you want RF to fl ow on the outer sur­
fa ce of the center conductor and the inner
surface ofthe shield, but not on the outer sur-

face of the shield.

astrous. Let' s avoid unnecessary disas­
ters if we can.

Coax-The Inside Story
First, let' s look at what goes on inside

a piece of coax. The first thing to keep in
mind is that RF travels on the surface of
a conductor. A section of coax, then, has
three surfaces to be reckoned with: the
outside surface of the center conductor,
the inside surface of the shield, and the
outside surface of the shield (see Figure
I). It ' s as if the inner and outer surfaces
of the shield were made of different met­
als and separated from each other. If the
RF is on the inside of a piece of tubing
(and there are no holes in the tubing), it

never goes through the thickness of the
wall of the tubing. Remember this-it' s
important for understanding why some
antennas perform poorly in certain situa­
tions (we' ll look at that next time).

The radio signal that we want to go
from the transmitter to the antenna, then,
flows on the outer surface of the center
conductor and the inner surface of the
shield. The outer surface of the shield
should have nothing to do with the flow
of the signal. The outer surface of the
shield is, in fact, the part of the shield that
matters for the shielding function . It
keeps the signal inside where it belongs,
and it keeps other forms of RF from get­
ting inside and messing up the flow of the
signal. That 's why it's so important for
coax to have a 100% shield. In other
words, the center insulator should not be
visible through the shield at all.

For the most part, however, this is only
an issue when you' re dealing with coax
that has a shield made up of fine braided
wires. Before you buy coax, peel off an

"RF travels on the surface ofa
conductor. A section ofcoax,
then, has three surfaces to be
reckoned with: the outside
surface ofthe center conductor,
the inside surface ofthe shield,
and the outside surface of the
shield."
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inch or so of the outer covering and look
at the braid (Figure 2). If you can see the
inner insulator through the braid, it' s
probably just as well to pass on this coax.
You' ll find some types of coax that have
two or more layers of braid (often called
double-shielded coax). This type is usu­
ally a much better performer than the sin­
gle-shield variety, all other parameters
being equal.

Some coax uses a foil-type shield and
is often used for cable TV and similar
video applications. Frequently, there' s a
copper or aluminum wire on the outside
of the inner insulator and a layer of alu­
minum foil over the wire. This kind of
coax can be useful in some low-power
applications, but I personally don't care
for it. Also, this coax requires special con­
nectors, and using commonly-available
connectors is almost always less expen­
sive and less hassle.

Hard Facts on Hardline
Another type of cable, usually referred

to as hardline, is the rigid or semi-rigid
variety with a solid shield. The better va­
rieties of hardline consist of a copper cen­
ter conductor (solid or hollow, depend­
ing on the diameter of the cable), a
foam-type dielectric material for the
insulator, and an outer conductor made of
copper tubing, all covered with a weath­
er resistant plastic casing. The outer con­
ductor often has a rippled surface to add
flexibility to the line. For some larger­
diameter hardlines, the foam dielectric is
replaced with plastic spacers every few
inches. The line is then filled with heli­
um or some other inert gas. This is an
excellent feedline, but it requires a lot of
maintenance as well as a continuous sup­
ply of helium to keep the line pressurized.
Gas-filled installations should be left to
the very serious ham.

Make no mistake about it, hardline is
not very bendable to start with, and it will
not stand up to a lot of repeated flexing.
You want to use hardline only where you
can install it, strap it down , and never
move it again . Standard procedure for an
installation requiring flexibility at some
point of the installation is to run the hard­
line along, say, the tower. At the top of
the tower , terminate the hardline with an
appropriate connec tor. Then run some
sort of flexibl e cable the rest of the way
to the antenna so that the rotato r can tum
the antenna freely.

Hardline always requires special con­
nectors. Prices for these proprietary de­
vices often range from $25 each and up-

Ham Radio Above 50 MHz

Braided
shield

•
'Insulator
between center
condu ctor and
shield

Figure 2. Before you buy coax, peel back an
inch or so of the outerjacket. You shouldn 't
be able to see the insulat ion (dielectric)
through the braided shield. Ifyou can, spend
a little more and buy cable with 100% shield.

ward . Sometimes you can locate used
ones or surplus connectors at hamfests,
but those sources are not particularly reli­
able. Also, unless you have a complete
metal-working shop, your chance of
"hornebrewing" a reliable connecto r is
not very good. This is especially true for
VHF/UHF applications.

Hardline would almost never be used
in a mobile installation, with the possible
exception of an oceangoing vessel or
some other really large vehicle . Once a
"kink" develops in hardline, the only
option is to physically cut out the part that
has the kink and terminate each new end
with an appropria te connector. Since
every connector is going to have some
amount of loss, a better solution would
be to replace the kinked run with a brand
new piece of hardline. (For a description
of what "loss" means, see below.)

As with any other form of coaxial ca­
ble, there's always the possibility of
moisture getting inside the line. Ifthere' s
moisture in the dielectric between the
inner conductor and the outer conductor,
the cable will be worthless. Depending
on the exact type of dielectric , it might be
possible to dry it out and use the cable
again, but I wouldn' t count on it. There' s
a risk that the water will have left some
sort of sediment on the dielectric or con­
ducting surfaces that will interfere with
the normal impedance of the iine and
cause excessive loss. That's why the bar­
gain hardline that the nice man at the
hamfest sold you may not be such a good
bargain after all. Caveat emptor.

Cable Characteristics
What are the other parameters of coax?

There are really only three or four rating
characteristics that make a big difference

in most installations. The first of these,
which was mention ed above , is "loss ."
Feedline loss is really very easy to under­
stand, although the exact cause and cure
are not always obvious.

Suppose you have 100 feet of coaxial
cable , with each end termin ated with an
approp riate connector. Place a wattmeter
at each end of the cable. Call one of the
wattmeters the input meter unit and. the
other the output unit. Connect a 100-watt
transmitter to the input and a dumm y load
to output wattmeter. Key the transmitter
and notice the meter reading at each unit.
They ' ll probably be different.

Suppose the input unit reads exactly
100 watts. What will the output unit indi­
cate?That all depends on the loss through
the line, but it will be something less than
the input unit. The difference is the power
lost (the loss) in the line. How much less?
That will vary with the quality of the ca­
ble, the length of the cable, the quality of
the connectors, and the fre quency . Re­
member this, too: loss applies to both
transmitted and received signals. What­
ever is happening to your transmitted sig­
nal is also happenin g to the received one.

What if the cable is really pretty bad?
You might have a reading of 100 watts at
the input and a reading of 50 watts at the
output. In technical terms, that means that
you have a 3 dB loss per 100 feet of cable
at this frequency .Ifyou double the length
of cable, you double the loss. That is, for
a 200-foot run of cable, you' d have an
output reading of 25 watts for an input of
100 watts-a whopping 6 dB loss ! Of
course, this assumes that all the loss is
comin g from the cable and not from the
connectors, which is unlikely.

Adding up the Losses
What factors contr ibute to loss? Prob­

ably the biggest factors are the frequen­
cy, the size (diameter) of the cable, the
material used in the dielectric , and the
resistance of the conductors (only the sur­
face counts, since RF flows only on the
surface). The higher the frequenc y, the
higher the loss. It's usually not a linear
relationship, but cable that' s useful at HF
often becomes a real liability at VHF and
even more so at UHF and higher. When
you' re deciding what kind of cable to use,
look up the manufacturer' s loss figures­
for the frequency that you plan to use!
You can find this information for most
popular cables in the ARRL Handbook,
available from the ARRL, CQ, and other
ham dealers.
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"The outer surface of the shield should have nothing to do with the
flow of the signal. (It) is, infact, the part ofthe shield that matters
for the shielding function. It keeps the signal inside where it
belongs, and it keeps other forms ofRFfrom getting inside and
messing up the flow of the signal."

The size of the cable has a direct bear­
ing on loss. In general, the smaller the
cable, the greater the loss per 100 feet, all
other factors being equal. Years ago I
used a handheld radio in my car. It had a
BNC female connector, so it was easy to
attach the feedline of a roof-mount anten­
na (RG-58) directly to the handheld. The
trouble was that the RG -58 was not all
that flexible. Although the loss figures for
RG-172, which has the diameter of
spaghetti, is quite high for 2 meters, it's
quite flexible. I decided that a little extra
loss from a five-foot jumper of RG-l72
was well worth what it added to the over­
all system. But I would not want to run
100 feet of RG-l72 to an antenna for use
at 2 meters or some higher frequency.

These days, I have a mobile unit per­
manently mounted in my car, but I use a
handheld cellphone (900 MHz) . I have an
outside antenna that connects to ilie
phone with about 10 feet of RG-l72. I
refuse to look up the loss of RG-l72 at
this frequency-I just don't want to
know. Nonetheless, the cellphone works
much better with the outside antenna and
the short run of RG-l72 than with its
built-in antenna inside the car. Our world
is often one of compromise.

The quality of the dielectric is another
factor that contributes to loss. Solid di­
electrics usually have higher loss than

foam types. And the foam types have
higher loss than air or gas dielectrics . In
general, foam dielectrics probably pre­
sent the best compromise in terms ofloss.
Another caveat applies here, though:
Avoid tight bends in cable with foam
dielectric. Over a period of time, the cen­
ter conductor will tend to "migrate" to­
wards the outer edge of the bend, result­
ing in an impedance lump or, in the worst
case, a direct short. An impedance lump
increases losses. Not a good thing.

Don't Forget Impedance
Impedance is another characteristic to

consider. Most ham equipment has a
nominal 50-ohm termination. In other
words, the radio and antenna are both
designed to "see" a 50-ohm connection.
That means that the feedline should also
be 50 ohms. On the other hand , most
cable TV systems use 75-ohm equipment
and cable. Without an impedance match­
ing device at each end of the surplus

CATV cable, it will present a mismatch
to your transmitter and antenna . It's not
a huge mismatch, but it will cause addi­
tional losses and a significant reduction
in the overall performance of your sys­
tem. So avoid using CATV hardline, no
mater how cheap it is. '

Incorrect or improperly applied con­
nectors can also cause impedance lumps
and the corresponding increases in loss.

\We'll take a look at connectors next time.
Finally, there's the issue of the mater­

ial from which the conductors are made.
Aluminum is OK, copper is good, silver
is very good, and gold is excellent Silver
plated connectors and braid coax with sil­
ver-plated conductors are around at rea­
sonable prices. These are good compro­
mises for ordinary installations. You can
probably special order silver- or gold­
plated connectors for hardline, but the
cost is likely to be prohibitive.

What Cable Should I Use?

Fhotce Wantedl
We're planning the travel.itinerary for 1997 for CQ Staff Photograplier Larry

Mulvehill, WB2ZPI, and could use some input from our readers . As you know. .
Larryshoots all the covers for our publications CQ, CQ VHF, and Popular
Communications, as well as the 15 photos for the annual CQ Amateur Radio
Calendar. That 's 51 shots used each year . Since a major part of the expenseofgen­
erating these photos is travel, we like Larry to put together afew large "swings" each
year to various parts ofNorth America to visit specific locations we've been tipped
off about by readers. That's where you come in.

If you know of a particularly photogenic setting that you feelmight lend itself to
a good cover or a calendar shot, why not let us know about-it? It might be a great
antennadnstallation or a neat mobile setup, an interesting shack, or even a busy elec­
tronicw()rkbench with work in progress. How about an interesting Police, Fire
Department, Public Service, Scanning, Shortwave Listening, Military Communi­
catioll, orBroadcasfing setting? Don't be shy about recommending your ownsetup,"
either! Ifyou think you've got a suggestion that can lend itself to a great"Amateur

liR*dipphotb, let us know. If you can provide a snapshot or two for -reference, great's
Iia snapshot isn't available, a short verbal description will-help.

Send your photo ideas and snapshots to Larry Mulvehill ; WB2ZPI; at 32 Co­
manche Drive, Oceanport, NT 07757. Larry will decide if your suggestion fits in
with ourneeds and his schedule. Ifyou'd like your snapshots returned, pleaseinclude
anBASE. The sole .reward for your help will be the gratitude of your fellow read­
ers, and of Larry, who willhave the opportunity to make about a hundred new radio
friends again this year. Be sure to include information about how Isarry can get in
touch with you.
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In general, for short runs at 2 meters,
say 50 feet or less, RG-58 is probably OK,
unless you're are involved in weak-sig­
nal applications. For 440 and up, RG-58
should be used for only very short runs,
such as in a typical automobile installa­
tion. The RG-8-size (RG-213 for in­
stance) is about as small as you'd want to
go for lengths of 100 feet or more. Hard­
line would be better for these runs, with
7/8_inch hardline being better than 5/8­
inch. Of course, hardline is much more
expensive than regular braid type coax.
Another compromise.

Size also has a direct bearing on the
amount of power that the cable can han­
dle. In general, the bigger the cable, the
more power it can handle. I would be hes­
itant to use RG-58 for anything more than
50 watts or so at 2 meters, and I wouldn't
use RG-172 for any power level greater
than a typical handheld. Play it safe.

Coming Up: Connectors
Next time, we will take a look at the

various types of connectors available in
today's ham market •
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Digital Communications Above 50 MHz

Instant TCP/IP-Part 2
Last month, we told you WHY you should consider using Tep/IP on
packet. This month, we'll show you HOW t o get started using
KA1NNN's J NOS package.

Here 's where tofind the latest version ofINOS, on KAINNN's Web page at
<http://www.ime.net/- mmarstonijnos.html>.

.
"Don't try to install the JNOSfiles manually or (as the README
file warns) nothing will work. Use the installation batch program,
instead."

=.a
File Edit View Navigate Tools Pers ona l Favori te s Help

I 4 I [go 1~ II <? I .. II e I ~ 1001~. I ~IIIsearch Hctlists Add Backward Fcrwero Reload Home Stop WinCl~i News

\lIeb Page: IhUp:Jlwww.ime.nel/ - mmarslon/jnos. hlml 0
JNOS - A TCP/IP Package for Amateur Radio

~

D INFORMAnON: -

o So what is J NOS? -
o So what is TCP/I P? <,

;> What is required to use thi s software?
;> What New? J NOS Version Revisions List

II SOFTWARE:

All code here contains the current release of J NOS compiled with
the NNN Mods by KAI NNN (see Source code below)

Current Version . e e " JNOS 1.1lxS /NNNa.--:Bllild :l Beta Release!

"Phig & Pla p" · Version 2.4 ! Packages
rrPhig & Play" Packages are total JNOS Systems with all needed files plus an Automated
setup program which completely configures all the neces sary setup files using a simple user -..

<:l.J L..
I r--r---r---r---

C
omputers use a protocol known as
TCP/IP to talk with each other on
the Internet. Many hams use TCPI

IP on packet, as well. But until now, it' s
been difficult to get up and running with
TCP/IP on packet if you weren' t already
an expert. This has limited its popularity.

Last month, I explained the advantages
of using this protoco l on packet, and in­
troduced a package put together by Mark
Marston, KA INNN, to simplify installa­
tion and setup of the latest version of ham­
TCPIIP , known as JNOS. (Last month' s
column also included a glossary of TCPI
IP-re lated terminology, so you may want
to refer back to that if you bump into
words here that you don' t understand.)

Now, let' s take a look at how you can
get, install, set up, and use KAINNN's
JNOS package.

Getting the Software
First, you have to get the software. If

you have Internet access (which, accord­
ing to the CQ VHF survey, 70% of you
do), ju st go to <http://www.ime.net/­
mmarston/jnos.html> and get the JNOS
file-the Web page will lead you to it. If
you don' t have Internet access , contact
the source at the end of the column.

The next step is to unzip the file, which
creates five files: three documentation
files, a batch file for installation, and a
compre ssed version of all the JNOS files.
Be sure to read the README file for the
details of the installation process and the
disclaimer file for legal reasons. In addi­
tion , the DOC file gives a little back ­
ground on the process .

Installation
To start the installation, first move the

batch file and the compressed JNOS file

to the root directory of the hard drive you
want to install to. The files take up near­
ly 5 MB after decompression . A word of
caution: don ' t try to install the JNOS files
manually or ras the README file warns)
nothing will work. Use the installation
batch program, instead.

To run the installation program, spec­
ify the source drive and the destin ation
hard drive. Ifyou're installing from a hard
disk, the source and destination drives
must be the same. You cannot install the

package to a floppy drive. For example,
to install from drive A to drive C, you
would type INSTALL A C, and to install
from/to hard disk 0 , you would type
INSTALL D D. The hard disk to hard
disk installation runs much faster.

What You Need First
After starting the installation program,

the JNOS files are first decompressed and
placed into their proper subdirectories .

By Don Rotolo, N21RZ
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Local rCPIIP Coordinators-A Selected List
(as of July 1996)

To contact these TCP/IP area coordinators, you should either look them up in the
Callbook, or ask your local node op if he or she knows how to contact them. To con­
tact local node ops, send them a message on the local BBS, or look them up in the
Callbook or other callsign reference !

(Note: This list includes only North America and certain other selected countries.
The complete list will be posted to the CQ VHF FTP site on the Internetts-cftpt/Z
members.aol.comlcqvhf/97issues>.-ed.)

file s. You' ll then have to reboot your
computer for the changes to take effect.

Using the Program
To use the program from DOS, you 'll

have to change to the \HAM\ directory

KE4NJB
KL7JL
KF7TP
WD5B
KK6JQ
WA6FWI
AA6TN
K6RTV
KE6QH
WB6CYT
WB5EKU
N60 YU
VE3JF
K0YUM
N3EUA
K9MWM
N INWP
NF3F
N4YDP
K04KS
N3AIA
WH6BH
KD7RO
WA9AEK
WB9UUS
KA8TNA
KC00X
K0HYD
N0KFO
N5KNX
NlDXM
WB3FFV
NIMGO
KAI XN
XE2!WP2B
WB8TKL
N9UDL
N8WKM
N0 QBJ

CallsignName

Bruce Tenison
John Stannard
Keith Justice
Richard Duncan
Dana Myers
Jeff Angus
Terry Neal
Bob Meyer
Geoffrey Joy
Brian Kantor
Don Jacob
Douglas Thorn
Barry Mclsamon
Fred Schneider
Bdale Garbee
Bob Ludtke
Bill Lyman
Butch Rollins
Richard Cramer
Brian A. Lantz
Doug Reed
Derek Young
Steven King
Ken Stritzel
Chuck Henderson
John Naab
Ron Breitwis ch
Dale Puckett
Allan B Dayton
James Dugal
Carl Ingerson
Howard Leadmon
Gordon LaPoint
Bob Wilson
Regnerus Dantuma
Jay Nugent
Thomas Landmann
Dan Thompson
Bob Brose

Area of Coordination
Nor th Amer ica
Alabama
Alaska
Arizona
Arkansas
Calif: Antelope Valley/Kern County
Calif: Los Angeles-SF Valley
Calif: Orange County
Calif: Sacramento
Calif: San Bernardino/Riverside
Calif: San Diego
Calif: Santa BarbaraIVentura
Calif: Silicon Valley/San Francisco
Canada
Colorado: northeast
Colorado: southeast
Colorado: western
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii & Pacific Islands
Idaho; Washington State, eastern
Illinoi s: Chicago/northern
Illinois: south/central
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts: eastern & central
Massachusetts: western
Mexico
Michigan (eastern lower peninsula)
Michigan (upper peninsula), Wisconsin
Michigan (western lower peninsula)
Minnesota

using. The last things you select are the
newsgroups to which you want to sub­
scribe and which externa l mailer (PC
ELM or Bdale ' s Mailer) you prefer. The
program then stores all that information
and asks if you want it to update your
CONFIG.SYS and AUTOEXEC.BAT

"You'll find the user interface a
little easier to use than the
typical RBS interface, once you
get used to the commands."

Once most of that is complete (a few min­
utes), you' ll end up readin g the file
INTRO.TXT located in the \HAM\ direc­
tory just created. This in an informative
article on TCP/IP in general and on the
configurat ion program in particular. At
this point , you need to get the following
two bits of information:

1. Your personal TCP/IP address. You
have to contact your area's TCP/IP coor­
dinatorforthis. Don'ttry to invent a num­
ber; it just will not work.

How do you get in touch with your
coordinator? Unfortunately, there' s no
quick and easy way. My best suggestion
is to consult the listing of coordinators
that accompanies this column, find the
person responsible for your area, look
him or her up in a callsign directory, and
then in the phone book. Once you contact
your local coordinator, he or she should
be able to tell you how to get in touch with
your local node op for step 2.

2. The local TCP/IP node you' ll be ac­
cessing. You must contact the node oper­
ator and tell him or her your TCP/IP ad­
dress so it can be set up in the node ' s
TCP/IP tables. The node op can probably
also help you determine which mail,
news, FTP, chat, and other servers you
should be using.

The INTRO.TXT file provides details
on a few other things you have to figure
out, such as SSIDs , COM ports, and mail­
er programs. Just read the file carefully,
consult with your local node op if you
have questions and you 'll do just fine.
There are also three README files in the
\HAM\ director y which will help . The
program then continues into the main
installation program.

Personalizing the Program
Now comes the fun part: Once you have

the information you need, either from a
regional support file or from your coordi­
nator/node op (most likely, both), the Q &
A begins: Callsign, local node, TCP/IP
address, name and personal info, mailbox
password-and the program creates the
files to store all this information.

You then select some TNC parameters,
two blocks of text that describe yourself
and your station, and the servers you' ll be
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KB5GGO
AK0B
WB7ETT
NF0N
N8KHN
KF7TI
KI3V
K8LT
NN2Z
WA2ZZX
AA5DF
N2IGU
N2MDQ
WA2NDV
N2RJT
WA3JPY
WB4WOR
N7GXP
AG9V
K5JB
WA7TAS
WS7S
WA3DSP
N3CVL
KP4QG
W ICG
N4QXV
N7GXP
K9JA
KC5ENU
WB5BBW
KA5EJX
NP2W
KG7MH
KD IR
WA40NG
KD4CQY
KD7RO
KD7NM
KB8AOB
N9UDL
WB7CJO

VK2ZXQ
DL4TA
I2KFX
JMI WBB
JF3LGC
PEI CHL
W3IWI
ZS6BI,Y
GlPLT

John Tanner
Ralf D. Kloth

Isao Seki
Toshiyuki Mabuchi
Rob Janssen
Tom Clark
Wessel du Preez
Paul Taylor

John Martin
Stan Wilson
Don Heide
Mike Nickolaus
Bill Healy
Earl Petersen
Richard Hallman
Gary Grebus
Dave Trulli
Bob Applegate
Tim Baggett
Bob Bellini
Steve Dworkin
Frank Garofalo
Dave Brown
Mark Bitterlich
Charles Layno
Steven Elwood
John Ackermann
Joe Buswell
Ron Henderson
Tom Kloos
Doug Crompton
Bob Hoffman
Karl Wagner
Charles Greene
Mike Abbott
Steven Elwood
Jeff Austen
Eric Martin
Kurt Freiberger
Rod Huckabay
Bernie McDonnell
Matt Simmons
Ralph Stetson
Jim DeArras
Jon Gefaell
Steven King
Bob Donnell
Rich Clemens
Thomas Landmann
Reid Fletcher

Assuming both the TCP/IP 'coordina­
tor and your local node op have done their
jobs, you're ready to roll. Figure 1 shows
the main JNOS screen. There are com­
mands for establishing TCP/IP sessions,
working with the mailer application, get­
ting various kind s of information, and

Netherlands
Outer Space (AMSAT)
South Africa
United Kingdom

Selected Other Locations
Australia
Germany
Italy
Japan

Mississippi
Missouri
Montana
Nebraska
Nevada: northern
Nevada: southern
Nevada: special use
New Hampshire
New Jersey: northern
New Jersey: southern
New Mexico
New York: eastern
New York: NY & Long Island
New York: NYC
New York: western
North Carolina: eastern
North Carolina: western
North Dakota/South Dakota
Ohio
Oklahoma
Oregon
Oregon: NW & Portland; Vancouver WA
Pennsylvania : eastern
Pennsylvania: western
Puerto Rico
Rhode Island
South Carolina
South DakotaINorth Dakota
Tennessee
Texas: north
Texas: south
Texas: west
U.S. Virgin Islands
Utah
Vermont
Virginia
Virginia (Charlotte sville area)
Washington State: eastern; Idaho
Washington State: western (Puget Sound)
West Virginia
Wisconsin, Michigan (upper peninsula)
Wyoming

and type JNOS. You can also run JNOS
under Windows'P. To do so, you would
create a new program item (in the
Windows 3.1 Program Manager, select
FILE, then NEW , then PROGRAM
ITEM) and use the file JNOS.PIF as the
command line argument.
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CO also sponsors these thirteen world famous awards programs and contests: The CO World
Wide OX Phone and CW Contests, the CO WAZ Award, the CO World Wide WPX Phone and
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and CW Contests, the CO Five Band WAZ Award, the CO OX Award, and the highly acclaimed
CO OX Hall of Fame.

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

I encourage everyone reading this to
download the JNOS package and at least
try it. Getting a TCP/IP address is as easy
as sending a message to your local coor­
dinator , and he or your local node op will
help with the rest. Ifyou do try it, and en­
joy it, please send Mark a message thank­
ing him-he most certainly deserves it.

Finally, as I mentioned before, if
you're somewhat knowledgeable about
the TCP/IP network in your area, down­
load the package and create some support
files . Mark will be happy to post them,
and you'll be helping TCP/IP grow.

Resources

If you want a copy of the JNOS pack­
age described this month, but can 't
download the software from the
Internet, just send $1 (and your return
address! ) to Amateur Networking
Supply, P.O . Box. 219C , Montvale,
New Jersey 07645-0219. The dollar
willbe usedto load the latest version of
the software onto an IBM-compatible
3.5" floppy , and to mail it to you. If you
live outside the U.S., you can send four
IRCs or two dollars.

Thanks, Everyone!
This column marks the first anniver­

sary of the Digital Data Link. It didn't
'appear in the premiere issue, but in the
second one (March, 1996). I must say that
it's been quite enjoyable writing about
the digital modes on VHF and above, and
I expect to continue as long as you still
enjoy what I'm writing about.

With that in mind, I'd like to say thanks
to all of you who have taken the time to
write , whether with ideas for columns
(those are really' helpful), or just to say
that you enjoy the column. To all the rest
of you out there, I encourage you to write,
too. Every circuit works best with feed­
back, and I' d really enjoy hearing from
you-what you like, what you're up to in
the digital area, network maps, whatever.
It 's what makes this so much fun.

That about covers it for this month.
Next month , I'll tell you all about my
experiences with one of the Garmin GPS­
20 receivers from TAPR (Tucson Ama­
teur Packet Radio), and I'll describe how
to build the power supply and interfaces
you need to make it work with APRS.

Until then, keep the bit bucket full!
73, N2IRZ

Thanks, Mark!
I'd like to take this opportunity to thank

Mark Marston , KAINNN, for all his hard
work toward making TCP/IP so much
easier to enjoy, as well as the time he
spent patiently answering my questions.

tle easier to use than the typical BBS
interface, once you get used to the com­
mands. If you want to go back to AX.25,
you'll have to exit from JNOS and start
up your regular packet program- TCPI
IP and regular AX.25 are not inter-oper­
able (they can 't talk to each other).

That doesn 't mean you'll lose your
friends on regular packet. Mail gateways
between TCP/IP mail servers and the reg­
ular PBBS system exist, and they're easy
to use: you just send the message to the
server and tell it where it has to go.
Similarly, incoming messages will end
up in your mail server.

There's Always a Catch
I've saved the bad news for last: Not

every network supports TCP/IP. If your
local network doesn't, you're just out of
luck, unless you're very persuasive.
ROSE, TheNET XU, FlexNet, and
TEXNET all support TCP/IP , so if that's
the type of network software being run in
your area, the node ops only have to con­
figure the network for TCP/IP. Maybe
you can persuade the network operators
to set everything up!

USA
24.95
44.95
64.95

VEIXE Fo re ign Air Post Visa. Mastercard, American Express, Discover accepted.
37.95 39.95 Please send card numberalong with expiration date with
70.95 74.95 your name, address, city. state.
103.95 109.95 Please allow 6-8weeks for delivery of first issue.

CQ Magazi ne, 76 North Broad way, Hicksv ill e, NY 11801

Ph: 516-681-2922 FAX 516-681-2926

1 Year
2 Years
3 Years

"Not every network supports
TCPIIP. Ifyour local network
doesn 't, you're just out of luck,
unless you're very persuasive."

OK, Now What'?
Once you have it all set up, you should

go and fetch some bulletins off the news
server, look at what files the FTP server
has available (maybe upload some your­
self), see if anyone's on the chat server,
and play around with the mailer applica­
tion. You'll find the user interface a lit-

some other miscellaneous actions. Read­
ing the documentation, which is quite
good, will explain everything in detail­
I wish I could cover it here, but it would
take up dozens of pages.

Although it's possible to set up JNOS
soyou can use your regular Internet appli­
cations (like Netscape) on packet, this
takes a bit more effort than can be easily
explained. In essence, you have to recon­
figure your JNOS to act as a router for
your Winsock, or run a second computer
with a PPP connection on one side and
JNOS on the other. If you understand
what all that means, contact Mark and he
might be able to help you out. Otherwise,
play with the JNOS package as it is, and
rest assured that many people are work­
ing on a Plug-N-Play way to set up
Netscape (etc.) for packet, too.
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Elements All About Ham Radio Satellites

Operating the Digital 5atellites­
Part 2: The 1200-bps P5K Birds

In our second installment of WA4SXM's series on working ham radio's
digital satellites, we find out about the five OSCARs that use PSK 'at
1200 baud.

The Different Digital Modes Used on Ham Satellites

The six digital modes used on the amateur satellites (those in bold are discussed
this month):

I) 1200-bps AFSK, AX .25 (terrestrial packet) for DO-17, Mir, Shuttle (see last
month's column and WFIF's "A Guide to Working MIR ," elsewhere in this issue)

2) 1200-bps PSK, AX.25 for FO-29 BBS
3) 1200-bps PSK, PACSAT Protocol for AO-16, WO-18, LO-19, 10-26
4) 1200-bps FSK signal , using Bell 202A modem (not the common Bell 212

modem) for UO-II (coming up in a future issue)
5) 9600 -bps FSK , PACSAT Protocol for UO-22, KO-23, KO-25 (coming up in

a future issue)
6) 400 -bps PSK, AO-13 telemetry, P3D telemetry (coming up in a future issue)

Figure. Simple Manch ester encoding. Zeros
and ones are indicated by changes in tonefr e­
quency rather than by the tonefre quency itself.

I 2200Hz I
L 1200Hz~

ter to be inserted into the RF signal as
modulation. This FSK audio data shifts
between 1200 Hz and 2200 Hz for each
zero and one, 1,200 times per second. The
demodulator takes the audio signal out­
put from the receiver and conver ts it into
dig ital data. The packe t protocol handler
then takes thereceived digital data and
organizes the bytes into packets. These
packets include fields for the addressee,
the type of data , how much data, what to
do with the data, the data itse lf, and a
checks um of the packet. The specifics of
how it 's done depend on the protocol
being used.

In addition, the packe t protocol handler
takes care of "ACKing" (sending an
acknowledgment packet when a packet to
the addressee is received with a correct
checksum) and sending retransmit pack­
ets. On transmitted data, the packet pro­
tocol handler combines the addre ssee' s
call sign, path to the addres see, sender 's
call, packet length, message type, infor­
mation/text, and checks um togeth er into

dig ital 0dig ital 1

et operation is actually two devices in
one: a modem and a packet protocol han­
dler. Bo th are included in the TNC box
for convenience since only one mode is
used: 1200-bps FSK (Frequency Shift
Keying) using the AX.25 protocol.

The modem (mod ulator/demodulator)
section transforms audio data to digital
data and vice versa. The modu lator sec­
tion converts the digital data (ones and
zeros) into audio tones of different fre­
quencies and sends them to the transmit-

I
n last month' s column, I discussed
basic digital operation and 1200-bps
AX.25 (standard packet) satellite oper­

ation, which I' ll call Mode 1. This month
we move to the next two levels, Mode 2
and Mode 3-1200-bps PSK (Phase Shift
Keying) satellite operation. But before
we dive into operation of the PSK sate l­
lites, let' s explore some more of the
basics of digita l communication .

Half Duplexand Full Duplex
Nearly all terres trial packet operation

is halfduplex. One station transmits then
goes to receive mode and waits for a reply
from the othe r stat ion, then transmits
again, receives again, etc. This is neces­
sary because only one frequency is used;
the transmitter and receiver for the same
frequency cannot be on at the same time.
On the other hand, nearl y all satelli te
operation is f ull duplex-both stations
transmit simultaneously, using frequen­
cies on separate bands.

The separa tion of transmit and receive
frequencies allows each station to receive
and transmit at the same time. Full duplex
mode auto matically allows twice the data
throughput of half dupl ex mode. This
increase in throughput is important when
you consi der that the 2,000-rnile diame­
ter footprint of a digital satellite gives
many times more amateurs the capa bili­
ty of using the satellite BBS than the typ­
ical 30- to 50-mile footprint of a terres ­
trial packet BBS.

Not Your Everyday TNC
The TNC (Terminal Node Contro ller)

most com monly used forterrestrial pack -

By G. Gould Smith, WA4SXM
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Table 2. PSK Satellites Using Pacsat Protocol

Currently-operating 1200-baudPSK satellites using the Pacsat protocol, along
with their calls. See text for explanation.

Table 1. TNC Parameters for
Fuji-OSCAR-29 (FO-29) BBS

Satellite bdcstcall bbscall

AO-16 PACSAT-ll PACSAT-12

WO-18 WEBER-l n/a (WO-18 is downlink-only)

LO-19 LUSAT-ll LUSAT-12

IO-26 ITMSAT-l1 ITMSAT-12

PSK Modem or DSP?

mit PSK as well. As a result, the uplink
transmit data modulation technique used
in the 1200-bps PSK satellite modem is
different than the downlink demodulator.
Uplink signals are transmitted in FM, but
use a special FM tone mechanism called
Manchester encoding . Here, the "1" or
"0" digital information is not associated
with the frequency of the tone (as in the
case of FSK), but instead with the tran­
sition from one tone to another. At the
appropriate bit time (1/1,200th of a sec­
ond, or every 0.833 milliseconds): the
modem causes the signal to change state.
Ones are a high-to-low transition and
zeros are a low-to-high transition. Of
course, if there are consecutive zeros or
ones, the signal must change state in
between those designated "bit times," so
that the same transition will occur at the
correct time (see Figure).

Radio Needs
The 1200-bps digital PSK satellites use

Mode J (also known as Mode VU), which
means using a 2-meter FM uplink and a
70-centimeter (435-MHz) SSB down-

With the number of different digital
satellite modes available, each requiring
a different modem,it becomes cost-effec­
tive to think about a DSP modem if you're
planning to operate more than one digi­
tal satellite . These boxes use a Digital
Signal Processor (DSP) chip to mathe­
matically modulate and demodulate most
of the different types of digital signals. In
one box, with one interface and one set
of cables, you get 1200-bps FSK and
PSK, 9600-bps FSK, 400-bps PSK, as
well as CW, RTTY, SSTV, AMTOR,
PACTOR, and many other digital modes.

Both TAPR and AMSAT (the Radio
Amateur Satellite Corp.) currently have
the DSP-93 kit available. This kit is not
for the beginner, but, in addition to pro­
viding all the satellite modems, it offers
an excellent platform to learn and exper­
iment with DSP programming. The
hooks are all in place for you to develop
and design your own modems, filters, or
decoders . There's even a programming
guide available on the TAPR Web site,
<http://www.tapr.org>.

Commercial DSP modems include the
L.L. Grace DSP-12 and AEA's DSP­
2232/1232 units. These models are not
directly supported anymore, but are
good, reliable units if you find them for
sale used.

and usage of packet radio. The simple FM
FSK modulation technique selected took
advantage of the large base of 2-meter
FM equipment already in place in the
amateur world.

But another method of transferring
data is to shift the phase of the modulat­
ed signal during transmission and is
known as PSK (Phase Shift Keying).
Using PSK modulation has an enormous
advantage over FSK modulation when
transmitted from a satellite thousands of
kilometers from Earth, especially since a
satellite has to use a small, fixed transmit
power level. A PSK-modulated signal
can offer an equal data recovery rate with
less than half the received signal strength
of an FSK-modulated signal. Even con­
sidering the entrenched FM radio base, it
made sense to use an SSB signal with
PSK modulation for digital satellite
transmissions (this is actually known as
BPSK, for Binary Phase Shift Keying,
since only binary data is being sent).

Stations on the ground don't have the
same power restrictions, so it didn't make
sense to require individual users to trans-

(minimum 6)

(maximum 3)

(optional, to see all messages)

a packet(s) and sends it out to the modu­
lator, then on to the transmitter.

If a different type of protocol or a dif­
ferent modulation technique is used, a
change must be made to the TNC. Work­
ing the 1200-bps PSK satellites requires
an external 1200-bps PSK modem in
addition to a standard TNC. Most TNCs
that follow the Tucson Amateur Packet
Radio (TAPR) TNC design have a mo­
dem disconnect header available. This is
used to disable the 1200-bps FSKmodem
section of the TNC and allow data trans­
fer with an external modem, while still
using the packet protocol handler section
of the TNC.

That's how we set things up for PSK
satellite operation. But what exactly is
PSK, anyway?

FULLDUPLEX ON

FRACK6

MAXFRAME2

MONITOR ON

Recommended TNC setting

FSK, PSK, and
Manchester

When packet operation was develop­
ing in the 1980s, operational decisions
were made to facilitate the acceptance
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Japan 's Fuji-OSCAR 29 (FO-29) satellite uses standard terrestrial packet protocols along
with PSK-modulated SSB on the downlink and Manchester-encoded FM on the uplink. Other
digital satellites may require specialized (but free) software for automated operation. See text

for additional inf ormation.

"A PSK-modulated signal can
offer an equal data recovery
rate with less than half the
received signal strength ofan
FSK-modulated signal."

link. The 2-meter FM transmitter hard­
ware for the uplink is probably not aprob­
lem for most, and a transmitted signal of
about 25 watts will do fine. On the other
hand, a 435-MHz SSB receiver may pose
a challenge. While a growing number of
70-centimeter FM rigs cover 430 to 440
MHz as well as 440 to 450, you still need
to be able to tune in an SSB signal.

But if you don't have an SSB UHF
radio, don't let that stop you! I've suc­
cessfully used an inexpensive downcon­
verter (a device that shifts 435.5- to
437.5-MHz signals to the 29-MHz por­
tion of the IO-meterband) and an HF SSB
receiver to receive the PSK satellite data.
I will admit, though, that manually keep­
ing the signal tuned throughout the pass
(because of Doppler shift) offers quite a
challenge. The HF radios I've used don 't
have as fine a tuning ability as the VHF/
UHF radios , so a small turn on the HF
dial covers a wider frequency range.

Make sure that you separate the 2­
meter and 70-centimeter antennas by at
least eight to 10 feet. The 2-meter trans­
mission has a harmonic right on the 435­
MHz band (the third harmonic of 145.8
MHz is 437.4 MHz). If you're using a
preamplifier for the 435-MHz downlink
(which I recommend), you'll also ampli­
fy the 2-meter harmonic , often desensing
the 435-MHz receiver and leaving your­
self with no decodable downlink signal.
Good antenna separation should elimi­
nate that problem.

Putting It All Together
Now that you know what goes into

communicating with the 1200-bps PSK
digital satellites ,here's your shopping list
to set up the station you'll need:

• 435-MHz antenna
· 435- to 437-MHz SSB receiver
• 2-meter antenna
• 2-meter FM transceiver
• 1200-bps PSK modem
• TNC with a modem disconnect header

(connected to the PSK modem) , and
• a computer running a terminal program

talking to the TNC.

Ham Radio Above 50 MHz

Once all the pieces are assembled, all
the switches are set, and the cables are
connected correctly (no small feat),
you're ready to operate the BBS on FO­
29 (Fuji Oscar 29). A standard terminal
can be used forthe FO-29 BBS, as no data
logging or storage is necessary. A few
more steps are required for Microsat op­
eration (such as on AO-16 or LO-19) , but
we'll cover that in a future installment.

FO-29
Fuji OSCAR-29 was launched in Au­

gust of 1996 to replace the ailing FO-20
satellite. FO-29 operates in analog mode
(JA) for voice and CW communication,
a telemetry mode (sending 1200-bps PSK
data) , a Digitalker mode, and a digital
BBS mode (JD). The telemetry sends
PSK data every few seconds, describing
the current state of the satellite. The Digi­
talker mode has the satellite "speaking"
computerized FM messages in English
and Japanese. Both the Digitalker and
telemetry may be heard on 145.91 MHz.

Currently there is no fixed mode sched­
ule for this satellite. Check with the
AMSAT Web site, <http://www.amsat.
org>, or listen during a pass to see wheth­
er you hear voice or digital data. If you

hear data, and it's not telemetry (you'll
have to see 'what shows up on your
screen) , then you can try to make contact
with the satellite 's bulletin board .

FO-29 BB5
The BBS uplinks on FO-29 are FM,

1200-bps , AX.25, Manchester encoded
data on four frequencies: 145.850,
145.870, 145.890 , and 145.910 MHz.
Choose one that you think fewer other
people will use (Darts may be a useful
method!-ed.). The satellite listens to all
four, so you're competing only with the
other signals on that frequency. The satel­
lite transmits with 1 watt of power on the
downl ink frequency of 435.910 MHz,
using a 1200-bps, BPSK, SSB modulat­
ed signal; the bulletin board's callsign is
8J1JCS. Make sure you hear digital data
before attempting to connect to the satel­
lite so as not to interfere with the satellite
if it's in analog mode.

Using FO-29's BB5
Operating the BBS on FO-29 requires

operator intervention and real-time re­
sponses just like a terrestrial BBS. Once
your equipment is properl y configu red
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The PACSAT Protocol Suite

(see Table 1 for recommended TNC set­
tings), connect to the satellite by typing
in a standard connect command:

While FO-29 functions like a terrestri­
al BBS, most other digital satellites use
something called the PACSAT Protoco l
Suite. The most noticeable difference
between the two systems is that a com­
puter program must perform most of the
data exchanges with satellites using the
PACSAT Protocol Suite. Real-time oper­
ator interaction is minimal.

Here's why:Recognizing the problems
associated with many operators wanting
to use an orbiting mailbox at the same
time, Harold Price, NK6K, and Jeff
Ward, G0/K8KA, designed the PAC­
SAT Protocol Suite to provide maximum
data transfer with numerous users logged

Cmde-Connect SJUCS

If you're successful, the BBS will
respond with:

SJUCS>(your callsign): F029/
JASlc Mailbox ver, 2.00

commands [BIF/HIMIR/UIW]
Vse H command for Help
Then operate the way you would on

any other packet bulletin board. That's
about all you need for working FO-29.
NOTE: Be sure to disconnect from the
BBS before the satellite goes out ofsight
or you'll tie up one of the "queue" posi­
tions, keeping others out. The "AMSAT­
NA Dig ital Satellite Guide," available
from AMSAT, has more information
about this and the other digital satellites . Special Software­

But It's Free!
The software that implements this

PACSAT Protocol Suite is known as
"PB/PG" and is available for free on
many BBSsandontheAMSATWebsite.
It 's also included with the "AMSAT-NA
Digital Satellite Guide" mentioned earli­
er. The PBIPG program takes care of con­
necting to the satellite, uploading your
messages, updating your satellite direc­
tory , and downloading messages ad­
dressed to you or specific message types
that you've requested.

Another AMSAT program, called
"WiS P," operates under Windows and
combines satellite scheduling, selection,
antenna tracking and "PBIPG" operation
with the satellites-it does it all. (While

"(In Manchester encoding,) the
'1' or '0' digital information is
not associated with the
frequ ency of the tone (as in the
case ofFSK), but instead with
the transition from one tone to
another."

than having to retransmit the same data
multiple times to individual stations.

To handle the problem of multiple sta­
tions uplinking data, Jeff and Harold
devised a scheme where the ground sta­
tions can spread out on four different
uplink frequencies , then allow multiple
connects on each channel. Requiring the
groundstation computer to handle the
data requests and transfers takes care of
the largest problem, time wasted waiting
for human operators to make decisions.
Stations under complete computer con­
trol can connect, transfer data, then dis­
connect quickly. If additional data is
needed, the station can reconnect and get
a new place in the queue , when available
(or wait for the next pass).

This process allows the maximum
number of operators to communicate
with the satellite during the 10- to 18­
minute passes. In fact, most outgoing
messages should be written, processed,
and queued before the satellite pass . If
you 'd like more detail on the PACSAT
Protocol Suite, see the 9th Computer Net­
working Conference Proceedings, avail­
able from the ARRL. Jeff and Harold
have a series of papers there describing
the protocol design and software.

Vplink
145.900 MHz FM
145.920 MHz FM
145.940 MHz FM
145.960 MHz FM
same as above
na
na
145.840 MHz FM
145.860 MHz FM
145.880 MHz FM
145.900 MHz FM
same as above
145.875 MHz FM
145.900 MHz FM
145.900 MHz FM
145.900 MHz FM
same as above

on simultaneously. This means (1) trans­
mitting to as many stations as possible
and (2) having as many stations as possi­
ble "connected" to the satellite to upload
data or requests . When you "connect" to
a satellite BBS using these protocols,
you're placed in a waiting line , or
"queue," to send your requests, mes­
sages , and other information. The BBS
on the satellite tells your station when to
transmit. Receiving is a little different:
everybody receives everything.

To get as much information as possi ­
ble to as many stations as possible with­
in the limited time of a satellite pass,
Harold and Jeff took advantage of one of
the additions to the AX.25 (Amateur
X.25) protocol not found in the standard
network X.25 protocol, the UI (Unnum­
bered Inf ormation) frame . Simply put,
this is a broadcast packet, sent to all sta­
tions, requiring no acknowledgment.
Broadcast from the satellite to all stations
in the footpr int, the information in these
packets includes the telemet ry data, the
directory data, and the file data request­
ed by stations logged on.

All stations receive all of the data and
keep what they want and throwaway
what they don't want. The protocol de­
cides what information to transmit in the
VIpackets .Each of the data types- user­
requested files from each "connected"
(stations in the queue) station , directo ry
data, general bulletins and telemetry
data-is assigned a certain number of
packets to be transmi tted in a round-robin
fashion. If two or more stations want the
same file, they all get it at the same time
and store it on their disk drives, rather

Downlink
437.051 MHz SSB

"

437.026 MHz SSB (alt)
437.102~MHz SSB
437.075 MHz SSB (alt)
437.125 MHz SSB

435.822 MHz SSB (alt)

437.150 MHz SSB (alt)
435.867 MHz SSB

Table 3 . PSK Satellite Frequencies

LO-19

WO-18

Satellite
AO-16

10-26
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the "PBIPG" program is free, "WiSP "
is not. But your purchase helps support
amateur satellites.-ed.)

My advice is to use the "PB/PG" pro­
gram for awhile to get familiar with the
structure and operation of hands off dig­
ital satellite communication. Then if you
want to switch to "WiSP," you'll under­
stand how to answer the many setup op­
tions required. Meanwhile, let's take a
look at some basic setup requirements for
either type of software .

The 551D
To allow multiple packet station s to

belong to the same operator, the SSID
(secondary station identifier) was added.
Each physical ground station has a call
with an s sm between 0 and 15 attached.
If an ssm isn't specified, then 0 is used,
but not displayed. This applies to terres­
trial packet stations as well as satellites.

Since the PACSATs use two different
types of packet operation, broadcast and
BBS, each has an assigned call with a dif­
ferent ssm. The one for the uplink is
known as the bbscall; the one for the
downlink is known as the bdcstcall
(broadcast call). These must be set up in

"Be sure to disconnect fro m the
(FO-29) BBS before the satellite
goes out ofsight or you 'll tie up
one ofthe 'queue' positions,
keeping others out."

the "PB/PG" or "Wi SP" setup files to
address the satellites correctly. Table 2.
lists the current 1200-baud Pacsat proto­
col PSK satellites and their callsigns.

KISS Mode
There's one more thing you'll need for

communicating with the PACSAT class
of satellites. Your TNC must be equipped
not only with a modem disconnect head­
er, but also with the KISS mode (Keep It
Simple Stupid) command. The TNC is
often placed in this mode automatically
by the "PBIPG" and "WiSP" software to
enable it to perform its functions. (Don't
worry, most TNCs today include KISS
mode as a standard feature.)

KISS mode causes the TNC to exercise
only the most elementary portions of the
AX.25 protocol (like ACKs) and pass
most of the protocol data out the serial

port. In packet satellite operation,
"PB/PG" or "WiSP" will do the protocol
interpretation. After you type

Cmd>KISS ON

the software commands the TNC to
RESTART. This is not a reset , but just a
restart to have the KISS operations take
effect. Normally the TNC will blink the
LEDs three times on RESTART. If the
TNC blinks three times onreset or power­
on, it's informing you that the TNC is in
KISS mode.

If your TNC doesn't operate correctly
after using or experimenting with the
PACSATs, make sure that the TNC is not
in KISS mode (three blinks on power­
on). The TNC will retain this mode even
across a power-down. The best way to get
the TNC out of KISS mode is to run the
"PBIPG" program, then exit and answer
YES when the computer asks you wheth­
er to take the TNC out of KISS mode.

Looking Ahead
Next month, instead ofjumping into the

9600-bps satellites, I'll talk more about
"PBIPG" and "wisP" and how to actual­
ly communicate with the digital satellites.

GREATER BALTIMORE
HAMBOREE AND
[[]mPlJTERfE5T

HOST TO THE

FJRRl ma !iTFJ TE [[JruUEruTHJru
APRIL 5 & 6, 1997

Timonium Fair Grounds
Timonium, Maryland

Saturday 8. A.M. - 5 P.M. and Sunday 8 A.M. - 4 P.M.
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SEE THE SPACE SHU~~~VIDEO
AND GET THE ATV BUG ~
Many ATV repeaters and individuals are retransmitting Space
Shuttle vldeo & Audio from their TVRO's tuned to Spacenet 2
transponder 9 or weather radar during significant storms, as well
as home camcorder video from other hams. If it's being done in
your area on 420 - check page 554 in the 96-97 ARRL Repeater
Directory or call us, ATV repeaters are springing up all over - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters,
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radios, it's that easy. We also have ATV downconverters, anten­
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bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.
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Plain Ta lk About Radio Theory

A Different Kind of Theory

Instead of his usual discussion of electronic theory, W6TNS mounts
his soapbox this month and shares some theories on the future of
ham radio. We hope you'll find "food for thought" in his ideas.

Did you ever want to go to the near­
est hilltop and shout, with all your
might, about something that was

bothering you? Maybe you were driven
to do so by the past election , the com­
mercializ ation of the holidays , or anyone
of a zillion things that grate on our nerves
in this high stress era.Few of us ever make
the futile gesture.
Instead we bottle up
our frustrations while
our stomach ulcer s
grow little ulcer s of
their own.

I' ve been feeling
that way for months
now, and my ever-
suffering editor has
allowed me to bellow
from the mountain­
top called CQ VHF.
I'm really bugged
about the status and
directi on of ham
radio and I've got to
unload on someone.
So forgiv e me this
once if I don 't talk
about wavelengths, dipoles, modulation,
etc., and focus on our hobby ' s future.

The No-Code Debate
It' s unbelievable that I still see gigabits

of messages when I log on to Compu­
Serve, the Internet and so on, debating the
merits of the No-Code license class. I
mean, get a life, guys ! Nothing you say
or do is going to change the fact that we
have a license class which you can earn
without needing to know Morse code. If
these naysayers spent as much time and
energy helping newcomers as they do
berating the No-Coders, our fraternit y
would be in much better shape.

Whether you admit it or not, the Tech­
nician Class license is the best thing to
happen to ham radio since the invention
of the microprocessor. Many hams seem
to have forgotten why we have this li­
cense class. Until the rules were changed,
ham radio was a hobby for old geezers.
The average age of a ham radio operator

was above 50 years old! Those of us who
battled for the No-Code license class
wanted to get more people into the fra­
ternity who didn 't need walkers to get to
their ham gear. We accomplished that
goal very nicely, thank you. The ranks of
ham radio literally exploded.

Sure, a lot of those who took the No­
Code test settled for a handheld radio and
didn 't go further. But that' s our fault, not
theirs. We crafted extensive programs
and promotion s to draw people into the
hobby, but expended very little thinking
and effort on what to do with this valu­
able resource once these people got their
tickets. And sure, many newcomers never

even get on the air. But again, this is our
fault. What they saw, once they became

\hams, failed to stimulate their interest suf­
ficiently to progress further.

But don't lose sight of the fact that even
these people represent numbers. When
ARRL representatives visit a Congress­
critter, they can honestly say they repre-

sent the interests of 700,000-plus radio
amateurs. Don't think for a minute this
fails to impress Senator Cleghorn and his
cronies. He listens to what our represen­
tatives have to say, and, when a bill comes
up that affects our fraternity, he remem­
bers the message of voter strength that
was delivered. Like it or not, numbers are
responsible for the string of successes that
the ARRL has had in Washington.

The FCC listens to numbers, too. They
get gobs of letters and petitions from
wild-eyed hams with great ideas about
what should be done with the ham bands.
But unless they also get tons of support­
ing letters for an idea, it usually "dies on
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"Those ofus who battled for the No-Code license class wanted to
get more people into the fraternity who didn't need walkers to get to
their ham gear."

"I'm really bugged about the
status and direction ofham
radio and I've got to unload on
someone. So forgive me this
once if I don't talk about
wavelengths, dipoles,
modulation, etc."

the vine." But numbers are why the Com­
mission listens to the ARRL and often
does what it suggests...there's a reason­
able assurance that many hams support
any position that the League takes.

Morse Code
I wonder if there was the same hate and

discontent evident when the rules were
changed to outlaw spark gap transmitte rs
in favor of stabilized vacuum tube equip­
ment? Contrary to what you may think, I
am not old enough to remember those
days. Even though I was not around to
wind helixes and breathe ozone fumes, I
doubt that hams of that era were as spite­
ful as those of today. ARRL founder Hi­
ram Percy Maxim (the original Wl AW)
would be hanging his head in shame if he
could receive 75 meters up there.

Again, I see message after message ex­
tolling the virtues of Morse, interspersed
with those saying it ' s dead and offering
to cart it away.Thank heavens it isn't pos­
sible to fire a shotgun over a ham rig or
the casualties would exceed those of
World War II.

We 've lost sight of the purpos e of
Morse as it relates to the licensing pro­
cess. Today , code is just one aspect of our
hobby and a fun activity for many hams.
But there are many who resent having
those dits and dahs shoved down their
throats as an entry requirement for HF.

What everyone seems to overlook is
that Morse code as a licensing require­
ment is nothing more than aftlter for sep­
arating the motivated from the unmoti­
vated. Let' s be honest and admit that we
really don't need more hams on the HF
bands. We lowered licensing standards to
bring more people into our fraternity and
the program accompli shed this by giving
No-Code Technician s access to the VHF
spectrum. But there is no overrid ing need
to increase the population densities on
HF. At the moment , the 20, 40, and 75
meter bands are chock-a-b lock full.

Have you ever read about experiments
where too many rodents are housed in too

small a space ? That ' s right, they start
fighting amongst themselves to lower the
density. You can see the human equiva­
lent of this experiment in our daily life.
You saw it happen on the Citizens Band,
and it' s starting to happen on our high fre­
quency bands. If you doubt that, listen to
the intentional QRM between the slow­
scanners and DXers on 20 meters.

One often hear s the argument that
Morse has become irrelevant in ham ra­
dio. "Why not use a different test to per­
mit access to the HF bands," they ask?
But no one has yet come up with a filter
that' s as good as Morse code for regulat­
ing the population densities on the high
frequency spectrum.

Getting access to HF is, and should be,
something special. These bands are the
"jewels" in the ham radio crown . I say
this not as someone who has "got mine"
and doesn 't want anyone else to get
theirs. But trying to wedge a signal into
a slot on 20 meters can evoke all sorts of
hostility. Get too close to the frequency
a rare DX station is on and the wrath of
the gods will descend upon you. Snuggle
up alongside a net operation and you' re
"dead meat." And keep in mind that we' re
at the bottom of the sunspot cycle. When
the solar flux gets up in the hundreds,
you're going to see absolute chaos on the
high frequency bands even with the cur­
rent densities.

I doubt that the current testing require­
ments will change significantly in the
near future. Even though the number of
Technicians continues to increase, the
majority of ARRL members do not want
the code eliminated or the speeds re­
duced. Like it or not, until their position
changes , that's "life in the big city," folks .

Let's Get on with It
For the sake of this discussion, let' s

assume that I' m correct. What can be
done to make the best of the present sit­
uation? What can be done to motivate the
unmotivated?

We tend to think of Morse as a diffi­
cult hurdle . And to a certain extent, it is.
I know. I'm still trying to earn an Extra
class ticket. Other than giving up the
weed (tobacco, not that other stuff), get­
ting my code speed up is the biggest chal-

lenge I've ever faced. To be absolutely
honest, I don't like Morse. But 20 words­
per-minute is a mountain that I must
climb if I want to upgrade.

Why don't we make learning Morse a
fun activity? Carole Perry, WB2MGP,
one of the only teachers in the nation to
have a ham radio class in school, has done
it time and time again. She tells her stu­
dents that Morse is a "secret code" that
their parents and "outsiders" can't under­
stand. The students' reaction? They love
learning Morse.

Did you know that one of the big sell­
ers at RadioShack stores is the .tiny­
talkies with Morse keys attached ? You
know the kind I mean. They have a chart
of the Morse code on the back and chil­
dren can use the code to send messages.
Unfortunately they have very limited
range (imagine CWon CBI- ed.)

My favorite idea is to create a Part 15
segment in the l60-meter ham band. Part
15 is the section of the FCC Rules and
Regulations having to do with unlicensed
transmitters. It covers such things as the
tiny talkies just mentioned , wireless mi­
crophones, garage door openers, and so
on. My vision is to create a simple tran­
sistor CW rig that anyone could buy at a
ham emporium or any number of other
consumer electronics stores. A rig like
this would sell for less than $100. The
specs would permit all the power output
you could deliver from a l 2-volt, 1 am­
pere wall-mounted transformer. The
maximum antenna length permitted
would be 50 feet. Now this doesn't sound
like much , but I built a pair of these
devices and was able to communicate
more than 10 miles.

Just imagine of the possibilities .
Youngsters could communicate with
anyone in their school. Scouts could earn
merit badges for working X number of
stations. What better way to revitalize a
ham club than to start a construction pro­
ject building up kits of these tiny and
inexpensive rigs?

One of the most important byproducts
of such a band would be the intermingling
of amateurs with the general public. I
believe this is one of the most beneficial
things that can accomplished in future
licensing and allocations. The amateur
radio special interest groups (SIGS) on
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..My favorite idea is to create a Part 15 segment in the 160-meter
ham band create a simple transistor CW rig that anyone
could buy (and promote) the intermingling ofamateurs with the
general public."

CompuServe, America Online, and the
Internet are often visited by curious but
unlicensed people .They represent a great
pool of potential new amateurs. An on­
the-air equivalent would be very benefi­
cial to the growth of ham radio .

Could it be done? Sure! It would take
the ARRL to push it and the FCC to buy
the idea. But wait a minute . What about
international regulations? Don't they say
you have to demonstrate a proficiency in
sending Morse code? That's right. But
they also say that this is for access to the
high frequency (HF) spectrum, and 160
meters is in the medium frequency (MF)
band. Isn't this a loophole, you ask?
Correctimundo once again. But it's no
bigger a loophole than the one which per­
mits FCC licensing without a sending
test. Ifyou can receive it, the Commission
rationalizes, then (wink, wink) surely you
can send it. The bottom line is: where
there's a will, there's a way.

What About 10 Meters?
Another idea I'd like to toss out is to

permit a similar operation on the 10­
meter CW band. It would work like this:
Any amateur wishing to "Elmer" people
would be permitted to let his or her call
letters be used by others with a dash and
numerical suffix. For instance, I would
be permitted to let up to 10 or 12 totally
unlicensed people use W6TNS-3,
W6TNS-9, and so on. It would be my
responsibility to see that they were fully
conversant with FCC rules and regula­
tions, and I would be responsible for their
correct and legal operation. Only CW
operation would be permitted between
say, 28.1 and28.3MHz. You can bet your
boots that if I allow others to use my call,
I'm going to make certain they won't
abuse the privilege.

What about equipment? Let them use
commercial rigs with 100 watts maxi­
mum power. But won't they bootleg on
the SSB portion of the band? I doubt it.
First, if you pick your "Elmerees" care­
fully , and educate them properly, this
won't happen. And second, what's to pre­
ventJoe Blow from buying arig and boot­
legging anyway?
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Which idea is best? I don't know, but
where is it written that you have to do one
or the other? Why not do both?

How About a
Digital Highway?

As I said earlier , letting amateurs inter­
mingle with the general public, on the air,
is an important concept. We currently
have a unique opportunity to do exactly
that and, at the same time, create an ama­
teur radio digital highway on the 902- to
928-MHz band. Agree or not, packet is
"dying on the vine" because of its slow
speed and even slower throughput. Once
you've been ripping along on the Internet
at 28.8 kilobaud, 1200 bps seems painful­
ly slow. Have you ever tried to download
a picture via packet at 1200 bps? Don't
even think about it unless you want to stay
connected to your local node overnight.

But the 902- to 928-MHz band is
unique. We have amateur privileges on
this band and the general public is also
allowed to use it with Part 15 (unlicensed)
equipment for wireless LANs (local area
networks) . It would be possible to design
equipment that would permit Ethernet
speeds (10 Mb/s) in a gigantic amateur
radio LAN. The general public could use
the same equipment on the same fre­
quency under Part 15. Want to commu­
nicate with them? Why not? Want to talk
business? Just don't use your call letters
when sending messages to your office
and limit your power to Part 15 levels.

Certainly , I have greatly simplified the
problems involved in creating a digital
highway, not only in the area of equip­
ment design and procedures, but also
with respect to licensing. Letting the
amateur community intermingle with an
unlicensed public is a concept that is
totally alien to the FCC and, I suspect, to
the League as well. But I still maintain
that, if you want to do it and it' s good for
amateur radio , a way can be found to
accomplish it.

Getting the Ball Rolling
The Tucson Amateur Packet Radio

(TAPR) group , always on the leading

edge of the digital world, may have
already started the ball rolling . They're
making a group purchase, for their mem­
bers, of some commercial 902- to 928­
MHz frequency hopping spread-spec­
trum transceivers. These units operate at
173 kbaud (up to 115 kbps throughput),
have I-watt output, and a range of 20
miles. The price? For TAPR members
only, $399. In the commercial market­
place , the unit is much more expensive,
so this represents a real bargain and a real
service for amateur radio. Now, 115 kbps
may not permit the creation of a digital
highway, but it's honkin' fast compared
to present TNCs and even 28.8 kbps
modems. (These radios are intended pri­
marily for use with TAPR 's spread-spec­
trum experiments conducted under spe­
cial FCC authority. But they may also be
used by anyone else under Part 15 rules.
See "VHF News" for more info.-ed.)

Ifyou want to join TAPR or would like
more information on this product , check
out their home page on the Internet at
<http ://www.tapr.org>. You can also
contact them bye-mail at tapr@tapr.org
or, for those of you not yet ready for the
21st century, by phone at (817) 383-0000
or by mail at 8987-309 E. Tanque Verde
Rd., Tucson , AZ 85749-9399.

What About the
Manufacturers?

I'm sure you've seen numerous mes­
sages and heard a number of divisive
comments about the supposed greed of
ham radio manufacturers. This is absurd.
The ham radio business is in the doldrums
these days. Many old, established com­
panies have gone out of business, includ­
ing a number of ham radio dealers. Next
to the FCC and the ARRL, those who sup­
ply ham equipment are some of the best
friends we have. Naturally they want to
sell more and more ham gear. Their
stockholders demand it. But they know it
would be foolish to do anything, or sup­
port any regulations, which would harm
or diminish their market.

However, the ham equipment manu­
facturers are not without fault. My prin­
cipal "beef' is that, in an effort to com­
pete with each other, they add more and

"I suggest ham manufacturers
start thinking like King Gillette.
He gave away razors but made
a fortune selling razor blades."
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Licensed amateurs, to request free brochures, or further details...Call Toll Free 1-800-736-0443.
Visa, Mastercard, Discover, and American Express credit card order accepted by telephone from
8:30 am to 5:00 pm eastern time Monday thru Friday. Commander amplifiers are made in the
USA bvhams for hams and sold factorydirect only.

COMMANDER® AMPLIFIERS
PROUDLY DESIGNED AND BUILT
BY AMERICANS IN AMERICA FOR
AMATEURS THE WORLD OVER.
KEEP AMERICA GROWING...BUY AMERICAN

I!! NEW!!!

• Frequency Range: 144-148 MHz.
• Modes: All Amateur modes .
• Power Requirements : 117/200/234

VAC 50/60 Hz.
• RF Drive Power : 10-15 Watts nominal

30 Watts Maximum.
• Harmonic Sup pression: > -60 dB @

Rated Output - Exceeds FCC Specs.
• I.M.D: > -45 db @ IKW SSB.
• Cabinet: 14.75"xI4.75"x6"
• Weight : 56 Ibs.
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3CX800A7 External Anode Triode.
• Protection: Grid Over Current Trip Out

With Automatic Reset.

• IMD : > -45db @ 1.2 KW SSB.
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• Weight: 751bs.
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3CX800A7 External Anode Triode.

• Tu be Protection: Grid Over Current
Trip Out With Automatic Reset.

• Inrush Protection : Solid State Relay.

FCC TYPE ACCEPTED

COMMANDER VHF·1200
1200 WATTS OUTPUT ON 6 METERS

• Frequency Range: 50 -54 MHz.

• Modes: All Amateur modes.
• Power Requirement: 117/200/234

VAC 50/60 Hz.

• RF Drive Power: 15-25 Watts Nominal
45 Watts for Maximum Output.

• Harmonic Suppression: > -60dB @

Rated Output - Exceeds FCC Specs.

INSIDE

GENUINE
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COMMANDER II VHF
1000WATTSOUTPUT ON 2 METERS

more features and make products which
are more and more expensive. Fewer and
fewer people, including newcomers , can
afford them. I suggest ham manufactur­
ers start thinking like King Gillette . He
gave away razors but made a fortune sell­
ing razor blades. I believe there are mass
market products that every amateur will
want to buy. There are products that will
interface amateur gear with the Internet.
But they have not yet been conceived of
or invented.

Just think of the marketing possibili­
ties if the idea for a Part 15, 160-meter
radio became reality . Dealers could sell
it for $99.50 and when the buyer was
ready for something more snazzy, Ken­
wood, ICOM , Yaesu, or others could give
a $100 trade-in on the purchase of one of
their products. The dealer could resell the
QRP rig or even give it away to the local
school and take a tax credit. Essentially,
this would make the radio, and the use of
it, free . These days, everyone wants
something for nothing and a program to
"give away" ham radios would be a mar­
keter's dream.

Reclaiming the Future
People have only a limited amount of

leisure time available. The lure of fami­
ly, television, video games, sports, and
the Internet weaves a tempting web (no
pun intended). If we truly want to attract
more people to our hobby, then we must
consider the competition and plan our
campaign accordingly. In a battle be­
tween Archie and Super Mario , Archie
will lose. At the moment, we amateurs
are the Archies of the 21st century.

73 Don, W6TNS

"Letting the amateur
community intermingle with an
unlicensedpublic is a concept
that is totally alien to the FCC
and, I suspect, to the League as
well. But I still maintain, ifyou
want to do it and it 's good for
amateur radio, a way can be
found to accomplish it."

COMMANDING THE LEAD IN PERFORMANCE AND VALUEEditor's note: The opinions ex­
pressed in this column are those of
the author and do not necessarily rep­
resent the views of CQ VHF or CQ
Communications, Inc. ****COMMAND
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COMMAND TECHNOLOGIES, INC.
1207 West High Street

P.O. Box 7082
Bryan, Ohio 43506

Tel : (419) 636-0443/ Fax: (419) 636-2269
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Cellphonee V6. Ham Radio
As more and more public safety agencies become equipped with
cellular telephones, some are starting to question the continued
relevance of amateur radio emergency communications. The challenge:
What can hams offer that cellphones can't? , I

Afew months back, there was a dis­
cussion on the ARRL Field Organ­
ization reflector on the Internet

about how to justify ham radio emer­
gency communications in a world of cel­
lular telephones. We thought you might
find the exchange interesting and useful,
and we apologize to those whose remarks
we edited or whose callsigns may have
changed recently,

(For those ofyou who are new to ham
radio emergency communica­
tions, ARES is the American
Radio Relay League's "Amateur
Radio Emergency Service, "
RACES is the "Radio Amateur
Civil Emergency Service," run
by state and local offices ofemer­
gency management, and FEMA
is the Federal Emergency Man­
agement Agency.-ed.)

The "thread" started with the
following message from Bob
Dougherty, N8UOQ, ARRL
Emergency Coordinator (EC),
Seneca County, Ohio:

Each day here in northwest Ohio,
more and more agencies such as the
Red Cross, the local FEMA agency,
and others, are deciding that, in the
event of an emergency, the cellular
phone companies will be the choice
for emergency communications.
Many of these agencies have come
out and said that amateur radio is no longer
needed and would no longer be supported, and
that cellphones would serve as their backup
communication system. Some have even told
the local ARES/RACES groups in neighbor­
ing counties that they no longer need the ser­
vices of the amateurs in their counties . This
opinion is becoming stronger each day. To
make it clearer, they are telling the local hams
thanks for the help in the past, it was fun, have
a good life, and see you later. We no longer
need your radios.

Now, here's something to think about: With
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cellphone technology advancing at the rate it
is and with satellite phone systems becoming
more and more available and affordable each
day giving the same services as the cellphone
systems but without the dead spots in loca­
tions like cellphones have, where does that
leave the local amateur radio operator? What
service can you provide that some other more
advanced system can't handle? In other
words, what difference can you make in a
world that is technically leaving you in its
dust? I live in an area that has a very slim

chance of an earthquake (possible, but unlike­
ly). There isn't much that could .do enough
damage to leave the area without some type
of communication. Again, with the satellite
phone becoming more available, that means
your area will soon have a communication
system that can not be knocked out by natur­
al means.

What does that leave you to offer that would
be useful? Where do you as an amateur radio
operator fit into this technologically advanced
world? What can you offer that can't be
accomplished with some other more advanced

. system? These are the questions we need to
ask ourselves. Any thoughts on this?

Trained Operators
Are the Key

The first response came from Steve
Strong, KS4EL, the ARRL EC for Brow­
ard County, Florida :

Bob, I don 't know if you really saw what
happened here in south Florida after Hurricane

Andrew. Cell phones need to talk to
something ...after a hurricane like that,
all the somethings (antenna towers)
looked like pieces of licorice tied in
knots on the ground. All the land-wire
based phone systems, which 'cellular
ties into, were seriously overloaded.

What can we as hams offer that cell
phones can't? Perhaps the most impor­
tant thing we can offer is our training,
or at least the training we should have.
You'll find that most of these govern­
ment agencies don't have anyone
trained to handle large volumes oftraf­
fie. Cell phones also don't talk to sev­
eral people at once, but ham radios can.

We were involved recently in a
mock air disaster exercise, and the
emergency management officials
were very impressed and didn't fully
understand what we could do for them
until this exercise. We had a packet
station set up and people on the patient

transports and were able to track each patient,
where they were, and what the status was of
each. They had no other way of doing this due
mainly to the lack of resources and training.
They just can't hire people to sit around and
be trained on volume traffic-handling to be
placed when needed. With the hams, they get
it for free and, due to the lack of bureaucracy,
probably get it better than they could do on
their own.

We still have a lot to offer. Maybe all the
ham groups aren't doing a very good job of
letting government know what we can do for
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Many places where communications are needed are found outside the coverage area of cel­
lular phones. This wilderness checkpoint fo r a dog-s led race in Maine may be an extreme

example, but disasters don't always happen in heavily-populated areas. (NILON photo)

them-that, I' d believe. We have lots of ad­
vanced systems as well, packet, APRS,
pactor, etc. Yes, we may not need to do much
every day, but when disaster strikes, that' s
when we really show our worth. Just like at
Hurric ane Andrew, the LA earthquake, the
Oklahoma City bombing, major air disasters
(when there are survivors), and even things
like bombs. Basically, we are useful whenev­
er the normal communication systems are out
or inadequate.

It' s amazing how everyone thinks cell
phones will do the trick. They ju st can' t, they
don 't work without towers and wires that are
very likely to be damaged in a major disaster
and they don 't do dispatch .

I agree though, if we don't continue to
improve, advance, and sell our services, then
more government agencies will lose sight of
our benefits. We do need to continue to look
to the future and not just rest on our laurels of
the past.

Cellphones Are Great.
But...

Nex t, Clay Jackson, N7QNM, added
persp ective from som eone who kn ows
the weak points of cellular sy ste ms:

I'm pretty familiar with cellphones and eel­
lular/PCS technology (used to work for a
major player). There are several flaws in this
argument, in fact; so many that I probably will
forget more than I remember. But here goes:

I ) All of these services are designed more
or less along the same premise as the landline
phone system. One of the most important
premises here is that only a very small per­
centage of the possible users of the system will
actually be using it at any point in time (I don't
know what the exact assumptions are, but it ' s
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a small number). Consider the numbers: Even
if a given cell site had 100 radios, then only
100 people could use that site simultaneous­
ly. Most cell sites have far fewer than 100
radios. Ask anyone who uses a cell phone in
a major metro area how often they get "no ser­
vice" or delays because of high usage. And,
during any kind of disaster, the usage rates go
through the roof, as everyone calls their sis­
ters, cousins and aunts, and asks "didja feel/
see/hear that?"

2) Even if the cell site survived, and all of
the radios were not busy; communications
from the cell site to the MSC (Mobile Switch­
ing Center), which must happen in order to
handle the call, are often carried over landline
phone circuits. These are, of course, subject
to disruption from all sorts of sources, includ­
ing overload, downed lines, earthquake, etc.

3) Again, even ifthe cell site itselfremained
intact; some cell sites are placed in areas
where, for whatever reason, backup power is
difficult to come by and/or not possible (for
example, in some cases, the site is so close to
residential areas that the carriers are forbid­
den to use backup generators, or are allowed
to use them during only certain hours). Battery
backup is fine, but only lasts so long. And the
list goes on......

A couple of final comments: .
Please don't misunderstand the above to

mean that cellphoneslPCS/wireless is com­
pletely useless, or that the carriers are not
doing all that they possibly can to make them
more useful and more reliable/robust. But
emergency managers need to also understand
that all of these carriers are in the business of
(trying to) make money during non-em er­
gency periods, and so their primary focus is
not to build a disaster-hardened communica­
tions system.They 'll do the best they can with
the resources they have.

"What service can you provide
that some other more advanced
system can 't handle? What
difference can you make in a
world that is technically leaving
you in its dust? "-N8UOQ

As a practical example of the above: Here
in the Seattle area in the last year, we've had
two minor earthquakes. In both cases, the cell
networks for both carriers were disrupted (i.e.,
unavailable ) for up to a half hour (according
to news report s after the fact) due only to vol­
ume (there were no reported system problem s,
other than call volumes). Also, during two
recent windstorms, both networks were again
impacted due to volume, power problems, and
landlin e issues. Yet, in all of these cases, the
local ARES groups were up and running and
checkin g in on various nets (there were only
a couple of "informal" activations, but there
were lots of trained communicators ready to
go if they had been needed). Remember, it' s
easy to not prepare.

Don't Forget Politics
and Economics

Neil Fullagar of Alameda County , Cal­
ifornia, added politic al and economic
considerations to the technical limita­
tions that Cl ay outlined :

There is nothing wrong with using cell
phones as a tool. I have one. It is a tool. It
would be quite foolish to think it 's the tool.
The same is true, by the way, of amateur radio .

Technic al advances per se won't elimin ate
the limitations of cell phones . Most of the
shortcomings of cell phones (and forthat mat­
ter of landline phone service, the agencies'
everyday radio systems, etc.) have less to do
with technical limits than with economic s and
sometimes politics. That said, here are some
specific problems faced by cellular systems
that hams can easily avoid/overcome:

1. Areas of no coverage. I live in a multi­
million-person metropolitan area (Alameda,
Californ ia,across the bay from San Francisco)
Cell coverage at my house is marginal. I know
of many places within less than ten miles of
home where there is no coverage at all. Could
there be service? Sure, but there money' s not
there, so there isn' t. At a seminar last week,
it was noted that most of the major wildland
fires in California have been foolishly held in
places where there is no cell coverage.

2. Saturation. If the landline system over­
loads in an emergency, what makes people
think that the cell system won't ? It makes no
economic sense to provide lots more capaci­
ty than is used on a day-to-day basis. (Again,
not a technical problem.) Even routine events
like conventions and ballgames choke the sys-
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"Emergency managers need to also understand that all of these
carriers are in the business of (trying to) make money during
non-emergency periods, and so their primary focus is not to build a
disaster-hardened communications system. They'll do the best they
can with the resources they have."-N7QNM

tern. Even though a priority system is provid­
ed for in the standards, most carriers are death­
ly afraid of implementing it. (I've heard of
some telling agencies they will have priority
when in fact they don't.)

3. Even within a given cell carrier's sys­
tem, service is dependent on multiple con­
nections between cell sites and the computers
controlling the operation. Some are fiber optic
connections which tend to be pretty secure
(although we came very close to losing the
major fiber line between SF and the East Bay
in 1989) but many others are rooftop to
rooftop microwave, subject to damage by
earthquake or wind . Again, we know how to
build extremely robust facilities, but eco­
nomics will dictate what is "good enough."

4. If both parties to the call are not using
the same cell carrier, completion of the call is
dependent on the land wire system.

5. What happens when power lines are
down? Most cell sites have battery power for
a few hours. After that, zip. Yes, most of them
have connections in place for a generator to
be hauled to the site . That's fine for an isolat­
ed failure . Last I heard, one ofthe local carri ­
ers had two generators for the whole region.

6. Cell phone conversations are quite dif­
ferent in nature from most amateur radio or
public service agency radio systems. A cell
phone call is one-to-one (and sometimes that
is a plus 1) But you can't useit to rapidly inform
20 locations of something. You can 't very
well use it to canvass for which location has
a surplus of some resource, or who knows
where Captain So-and-So is. Another facet of
this is that you have to know the phone num­
ber of the person with whom you need to get
in touch. We have had experiences in the Bay
area where the carriers brought in hundreds of
phones (bless them) which were distributed to
agencies and which were helpful , but nobody
had lists of who had what phone. There was
traffic over other radio channels asking,
"What's your cell phone number?"

7. Ofcourse, there's also the matter of cost.
Cell phones are expensive. We 're free. Satel­
lite phones are wildly expensive both to buy
(last time I priced one it was in five figures)
and to use (dollars per minute.) They are prob­
ably a valuable tool, but we're not going to
see them widely deployed anytime soon.
When we do, of course, that will largely take
care of the coverage area issue but it still
leaves the capacity issue.

I don't doubt your report that agencies are
thinking along these lines. I also don't doubt
that they've been encouraged to do so by the
carriers' marketing people. I do question the

wisdom of placing complete reliance on cell
phones for handling emergencies.

Next, Ken Harwood, WA5QZI, ARRL
EC for Bexar County, Texas, highlight­
ed ham radio's strong points:

Bob , during a real emergency, cellular
phones become gridlocked due to over-use by
everyone trying to contact everyone else, ren­
dering the system totally useless to the peo­
ple actually trying to handle the emergency.
Take a look at what happened during the
California earthquakes, Hurricane Hugo, etc .

Also, nothing beats a network of stations
all monitoring the same frequencies at the
same time for getting maximum information
passed among the stations. During emergen­
cies requiring opening lots of shelters , people
managing those shelters need to communicate
among themselves and with other agencies. It
is a much easier task if all those shelters are
manned by amateur radio operators listening
to the same net.

Serve Your Served
Agency Better

The ARRL Colorado Section Emerg­
ency Coordinator Richard Ferguson,
KA0DXM, added his suggestions:

I was thinking about Bob Dougherty's
question about what to do when your served
agency decides that since they have cell­
phones or other radio systems, that they do not
need hams . I have three answers:

1. Consider offering the agency something
that they do not have. In other words, they
alread y have people with clipboards and HTs.
Offer them packet radio for hard copy mes­
sages. Offer them amateur TV . Some groups
in Colorado have been very successful with
these services, although they sometimes pro­
vide plain voice as well. I was recently at a
meeting where a served agency representative
said that he expected police cars to have data
radios in the next few years, but that amateur
TV was something that the police would prob­
ably never have. In other words, amateur
packet could be "obsolete" at some point.
Note , however, that different agencies have
different capabilities, and an agency with a
limited budget may look at hams differently
from an agency that has recently installed a
new communications system.

2. Serve your served agency better. It may
be that the local ARES group has not been
providing what the served agency wanted, or
perhaps the amateurs were perceived as more

of a hassle than an asset. It might be hard to
get a straight answer from the agency, espe­
cially if the EC is part of the problem. (Please
don 't take this personally; I have no informa­
tion about Ohio ARES, so cannot judge the
groups there .) The California RACES group
sends out a series of bulletins about focusing
on the served agency. If you have access to
packet look at the EMCOMM bulletins. It is
also available on the WWW. I may not agree
with 100% of that they say, but I agree with
their focus on the served agency.

3. Wait for an event to demonstrate that
their communications systems are not ade­
quate, and let them know you are still avail­
able if needed. Frequency overload is real, and
common in disasters.

4. One other thing that amateur radio oper­
ators provide is ham ingenuity. Usually the
ham can figure out how to do the communi­
'cationsjob one way or the other. This can even
include finding stuck transmitters on public
safety frequencies. Most radio users have lim­
ited understanding of their radios, so any
problem causes communications to stop. This
can be a selling point.

I do not think that amateur radio is obso­
lete ; it was recently used fairly extensively at
a major forest fire in Colorado. I have not seen
any evidence in Colorado of a reduction in
interest in amateur radio from the served
agencies . Good luck.

The Problem of
Capacity Limits

Howard Coleman, N6VDV, wrote
from personal experience about a time
when ham radio worked fine but cell­
phones failed:

As one of those awakened by the North­
ridge Earthquake here in California, I can per­
sonally attest to the failure of the cellular sys­
tem . My ex-wife grabbed her cell phone
within five minutes of the quake and was not
able to get a line for almost three hours . My
HTwas in use within five minutes ofthe quake
as the wireless ham radio network activated.

I am also an employee of one of the largest
international telephone companies in the
world (don't want to say which one, as they
frown on employees not fully supporting the
company line) and would not trust a cell phone
during an emergency due to the system struc­
ture. Normally, the cell sites can only handle
30 to 100 calls at a time . The number fluctu­
ates depending on various factors. In rural
areas where emergency help is usually a dis­
tance away, the number of calls is reduced to
a very small number-if the area has cellular
coverage at all .

An easy way to confirm how many possi­
ble calls can be handled at anyone time is to
look at the frequency allocation for cellular
telephones, then divide the frequency into
bandwidth required for each channel. You
will find that the number is very small com-
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communicators who can free up emer­
gency personnel to save lives while our
volunteers handle the messages-at no
cost to the agency or the taxpayer. If you
face a situation similar to that presented
here by N8UOQ, this column should give
you plenty of ammunition with which to
back up your basic response: Don't put all
your eggs in one basket-especially not
when lives are on the line. - •
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Summing Up
In summary, cellular phones are here to

stay. Satellite phones, when they arrive,
also won't go away. And each will be use­
ful in its own way. But neither will replace
amateur radio 's ability to operate inde­
pendently of the telephone network, to
communicate with many locations simul­
taneously, and to provide a pool of trained

pared to the number of cellular phones that are
in operation.

Cellular phones serve a very valuable func­
tion but that should not be counted on any
more than the traditional wire based telephone
system as the wireless system uses the wired
system to carry the vast majority of the calls.
Human nature calls for us to seek security dur­
ing an emergency by communicating with
some one. The average person is going to pick
up that telephone, be it wired or wireless, to
seek comfort following an earthquake, hurri­
cane, flood or any of the other disasters that
affect large groups. That is what ties up the
telephone system and is why we constantly
hear the emergency workers telling people to
stay off of the phone unless they need emer­
gency help .

Hams Avert
Hospital Chaos

Finally, April Moell, WA60PS ,
ARRL EC for Orange County, Califor­
nia's Hospital Disaster Support Com­
munications System, added her per­
spective on the ham vs. cellularquestion:

No agency should put all their alternate
communications needs in one basket. Cell
phones have their limitations and so do busi­
ness band walkie talkies and so does amateur
radio, etc . The key is to know the advantage s
and limitations of each and prioritize the use
of the various resources . .

Our Hospital Disaster Support Communi­
cations System in Orange County, Califor-nia,
has responded to a number of emergencies
involving hospitals and find the more resources
the better. Cell phones alone can't do it. In the
Laguna fire and floods, cell sites were dam­
aged andlor overloaded. The batteries in the
two cell phones at one hospital in the flood area
failed as well after a short time. Amateur radio
operators assigned to the hospital provided the
only outside communications. In the Laguna
fire, we backed up the intermittent phones at
four hospitals for their outside communica­
tions, as most cell phone communications in
and around the area didn't work.

In a complete phone failure affecting one
of our supported hospitals in December,
1995, the hospital used its pay phones and
cell phones for outgoing calls with us as
back-up if needed. Most of what we did ,
though, was assist with internal communi­
cations around the hospital. ' Hospital
walkie talkies weren't enough, and four
hours into the eight-hour incident, the bat­
teries had failed on all of them. Our hams
were well prepared and we could also bring
in fresh operators.

One other situation has cropped up on at
least three occasions in phone outages at hos­
pitals . The 2-3 cell phones that the hospital
sometimes has seem to get commandeered by
admin istration rather than going to patient
care areas.

CIRCLE 1 ON READER SERVICE CARD
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Through Other People's Eyes

While his example may not be specifically related to VHG K06UX has
I

some thoughts for all of us on how we appear to others.

One fine spring afternoon I was, as
hams often are, on my roof (erect­
ing a new 20-meter vertical) when

my neighbor wandered into my front
yard. "What do you have?" he asked, rais­
ing an eyebrow and looking up at me in
wonder, "a CB radio?"

"Ah-ha," I thought. "Here' s a great
opportunity to sell another poor lost soul
on the graces of amateur radio."

"No," I replied proudly as I ducked
under my dipole, side-stepped a guy wire
and leaned against the mast of the beam.
"I' m a ham radio operator."

Pointing to the HT on my belt, I was
just about to sing the praises of the ama­
teur service and offer to take the time to
demonstrate what my home station could
do (I did need to check out the new anten­
na, after all), when he opened his mouth
and spoiled my day.

"Yeah, I knew somebody had a CB
or.i.something around here. You see,
someone's been interfering with my TV
reception ...."

I was distraught. I had taken great care
when assembling my station to prevent
hearing just such a lament from my neigh­
bors. All of my equipment and antennas
were grounded, I had installed low-pass
filtering on my HF rig, and everything
was in tip-top working order. My anten­
nas (and, therefore, my radiation pat­
terns) weren 't as high above the roof as I
would have liked, but on a city lot, what
ham's are?

But even if my station wasn't the cause
of his TV1 problem, whether I liked it or
not, I had a responsibility to my neigh­
bor, morally even if not legally, to help
track down and correct the problem.
There was no reason that his pastime and
my passion couldn't coexist, even if it
meant I had to go a little out of my way.

Like it or not, every other amateur has
the same responsibility, both to his neigh- \
bors and, more importantly, to other hams.

Our Neighbors:
An Amateur Resource

Public awareness of amateur radio is,
without a doubt, the most important fac­
tor in the future viability of the Amateur
Radio Service. Every contact between a
ham and one of his or her neighbors can
either benefit or harm the reputation of
ham radio, whether you're discussing
TV1 or the weather. Non-hams will base
their opinions of the service on the indi­
vidual amateurs they know, and that
means that each of us has to act as an
ambassador of sorts.

As things stand, few people outside of
the service understand the attraction of
ham radio, or even have a basic working
idea of what the amateur service is. This
isolation is the only reason that commer­
cial interests have had any success at all
vying for control of our precious spec­
trum. The amateur bands are often meta­
phorically compared to national parks,
yet they don't attract nearly the amount
of support afforded those other, less ethe­
real resources.

The infamous (and as yet unresolved)
"little LEO" incident can be likened to a
big business lobbying for the rights to log
the forests of Yosemite, an 'event that
would have caused massive outcry from
the public at large. Letters, phone calls,
and e-mail should have been generated by
the general public, crying out against this
perceived threat to public safety as they
would against an ecological attack on the
great American wilderness. Yet little of
the correspondence written to protect 2
meters and 70 centimeters was generated

"Every contact between a ham
and one ofhis or her neighbors
can either benefit or harm the
reputation ofham radio,
whether you're discussing TVI
or the weather."

by non-hams. The reason is simple: non­
hams are only dimly aware that ham radio
even exists.

While some have folded their arms,
closed their minds, and decided that the
public at large isn't technologically in­
clined enough to understand the com­
plexity of spectrum allocation and man­
agement, I heartily disagree. I think that
the average person is sophisticated
enough to tackle the issue and intelligent
enough to see that the Amateur Radio
Service deserves to be preserved.

If ham radio is to survive in its current
form we need a grass-roots education
movement, one that involves both you
and your neighbors.

Outside Looking In
Unfortunately, many people equate

ham radio with Citizens Band. This egre­
gious, but fixable, mistake occurs large­
ly because many people come into con­
tact with their amateur radio operator
neighbors only while trying to locate the
source of a TV1 problem. Thanks to the
proliferation of Citizens Band radio, al­
most everyone has had an experience
with an inconsiderate neighbor-the kind
who disrupts TV and radio reception for
blocks using excessive, illegal power and
modulation. Following the natural course
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Oops...

--------- . ..-----:-----

The opinions expressed in this column are those ofthe author and do not necessarily
refl ect the views ofCQ VHF or its publisher, CQ Communications, Inc.

If you have an opinion on this issue or another matter of importance to the VHF
ham community, we'd like to hear f rom you. Well-reasoned, well-written commen­
taries will be consideredf or our Op-Ed page. Ifwe publish your Op-Ed article, we'll
give you a complimentary one-year subscription (or extension of your current sub­
scription) to CQ VHF. Submissi ons not accepted fo r the Op-Ed page may also be
considered for Letters to the Editor. CQ VHF reserves the right to edit all submis­
sions fo r length and style.

We've got two boo-boos to correct this month, although only one of them is
directly from CQ VHF. We've presented our World Wide Web address a couple
of different ways in the past two issues. Thi s is the correct URL (Webspeak
for address): <http://members.aol.com/cqvhfl> . The " I" at the end means it'll
automatica lly go to the default file, which is generally "index. htm" .

Th e second item, which was snagged by eagle-eyed WB2RQX, is an error
in the 1997-98 CQ calendars. In the month of June, the COITect dates for the
ARRL VHF QSO Party are the 14th and 15th , and Field Day is on the 28 th
and 29th. We regret the errors and enc ourage yo u to participate in both events­
but on the proper weekends!

The greatest benefit of this encounter,
though , was that 1 helped my neighbor
learn about ham radio by giving him a
tour of my shack, explaining to him about
the public service and emergency relief
aspect s of the service, and letting him sit
in on a few of my QSOs. Conditions on
20 meters might seem deplorable to me,
but they were quite impressive to him.

With similar effort on the part of oth­
ers we can raise public awareness of ama­
teurradio and help keep the service viable
heading into the next millennium. Every ­
one has to do his part to make this work,
though. Even you. •

Think Win-Win

there ' s a steady stream of gravel haulers
passing by the neighborhood at all hours
of the day.) 1 was causing a slight bit of
interference when I opera ted lO-meter
SSB, though. A few strategically placed
torroid s greatly reduced this, and now my
neighbor and 1peacefully coexist. (It also
helps if there isn't a band opening during
"The X-Files" !) Others in the neighb or­
hood have cable TV so, as of yet, noone
else had complained about my operation
(knock on wood).

A Job Well Done
I was finally able to resolve the situa­

tion with my neighbor...sort of. 1 asked
him to call me whenever he had any kind
of interference problem. Over the course
of the next two weeks , he called me once
when I was on the radio, and three times
when I wasn' t.

After a little investigating 1determined
that his main source of interference
wasn' t my station (obviously), but in­
stead it was a local truck driver with a CB
radi o. (I live near a rock quarry and

teur s involved about ARES and other
amateur emergency communications
groups. Let them tour your shack, and
even operate third-p arty if they wish. Go
out of your way to convince them that
amateur radio operators are public ser­
vants, and show them that the service is
worthwhile and valuable.

The more people who recognize and
bel ieve this, the eas ier our live s will be.
Public awareness is the key to re­
ducing the number and seriousness of
threats to our bands and remov ing the
hand-cuffs of covenants restricting out­
door antennas.

Sell While You Help
Take advantage of any RFI hunt. Use

it as an opportunity to teach the non-ama-

How Do We Fix It?
Fixing this problem takes effort. We

can overcome the mistaken generaliza­
tions if everyone chips in and helps edu­
cate his or her neighbors. Be polite and
considerate in everyday life. If you 're
inconsiderate, you' ll likely have a nega­
tive influence on the way your neighbors
think about the Amateur Service.

Most importantl y, if your neighbor
comes to you complaining ofTVI, try to
help him fix it. Many case s of RFI are
the result of poor filtering on the TV set
(or radio, CD player , computer, toaster,
or other consumer electronics device),
but do begin by checking your equip­
ment to see that it 's working properly.
Make sure all your coax connectors are
on tight , that your equipment is ground­
ed, etc. The ARRL has a wealth of print­
ed materi al available on RFI, and your
local Section Manager can refer you to
a Technical Specialist in your area who
can also help.

You 're not legally required to spend
any money to correct a problem with your
neighbors' electronic equipment, but you
can help suggest what types of filtering
to buy and help install the filters. In most
cases, simple and inexpensi ve RF chokes
made out of ferrite beads will do the trick ,
if you put them in the right places.

of human generalization, most people
automatically assume that anyone caus­
ing TVI must have a "CB."

This confu sion has led to problems and
has helped to handicap the amateur ser­
vice. Most restrictive covenants and local
ordinances against outdoor antennas are
the direct result of the CB boom of the
1970s , which brought television and
broadcast radio reception to an all-time
low. Much to the detriment of hams ev­
erywhere , very few of these covenants
differentiate between CB and ham anten­
nas becau se few outside of amateur radio
acknowledge that there is a difference
between the two.

Even those who are aware that the ama­
teur service is distinctly separate and dif­
ferent from CB radio often overlook the
valuable aspect s of the service.Too often,
hams are viewed as eccentrics instead of
as public servants. Most non-hams view
the local antenna farm as a liability in­
stead of a public asset.
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Q: I am a 16-year-old Tech Plus and have been licensed for
about a year and a half. After saving up all my money, I fol­
lowed popular advice and bought a 2-meter HT. Frankly, I' ve
been rather bored and don't use it much. I'm interested in get­
ting active on weak signal, but I'm afraid of the same thing hap­
pening. Is there anyone (dealers, manu facturers, etc ...) who
would let me rent a rig to see if it is something I would like to
invest in? I want to try it out , but don't want to invest a lot of
money yet. Thanks .

73,
Brian Kettell, KB8ZXX
Peachtree City, Georgia

A: Wow! What an interesting question and concept! I'm not
aware of anyone renting ham equipment, but it sure seems like
an interesting idea, not only for newcomers, but also for con­
testers who need gear for additional bands f or a weekend, or
someone who wants to tryout a new band or mode without the
full investment of a purchase! It sure works with cars, power
tools, and party stuff. Why not ham gear? Dealers...are you lis­
tening? Brian, I think you 've got a winner.

Q: What is your definition of a weak-signal operator as com­
pared to a low-power station ?

73,
Julius Gresham, KD4MIN

Tampa, Florida

A: A weak-signal operator very of ten runs very high power­
up to the legal limit, in fact. The term comes from his/her sta­
tion 's ability to detect and receive weak signals, such as those
being bounced off of the moon. They may have started out
strong, but after a half-million mile trip with a lot ofloss at the
moon, they 're pretty weak when they come back. In general, a
weak-signal operator refers to someone who uses SSB (single
sideband) or CW (Morse code) to make contacts on VHF/UHF
beyond the normal line-of-sight coverage ofa given band, using
various types ofenhanced propagation (meteor scatter, auro­
ra, sporadic-E, f or example), but without relying on artificial
means, such as repeaters. You can read about many of these
signal-enhancing modes in CQ VHF.

Q: I started studying to get my No-Code Tech license, but the
book that I was studying with only had the question s and
answers. I want something that will teach me the concepts
behind the answers. What books would you recommend for me?

Sincerely,
James

(no address given)

A: The ARRL's Now You're Talking is probably the most
comprehensive Technician study guide, in terms of explaining
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the material as well as giving you questions and answers. It
costs more than the other manuals ($19), but that's because
you 're getting a mini-textbook as well as a study guide. And
congratulations, by the way, on wanting to understand the con­
cepts as well as learn the answers!

Now You' re Talking is available at most RadioShack stores,
directly f rom the ARRL (225 Main St., Newington, CT 06111;
Phone: (860) 594-0200), f rom many ham dealers or from the
CQ Bookstore (800/853-9797).

Do YOU have a question about any aspect of "Ham Radio
Above 50 MHz"? We'll do our best to give you.a , concise
answer-or if it's .net-a question that has just 6 nswer,
then we'll invite readersto offer their solutions.Se ur ques-
tions to: Q & A, CQ VHF magazine, 76 N. Broadwa icksville,
NY 11 801; via e-mail to<CQVHF@aol.com> or <72127.745
@compuserve.com>;or viaourWebpage at<http://members.aol.
comlcqvhfl>. Be sure to specify that it's a question for "Q & A."

Announcing

Southeastern
VHF Society

Firs t Annua l Conference, April
4-5, 1997, Atlanta, Georgia

The first annual conference of the newly formed
Southeastern VHF Society will be held on April 4 and
5, 1997, at the Atlanta Marriott Northwest Windy Hill ,

in Atlanta , Georgia.
Some highlights of the scheduled presentations include:

• 6-meter EME arrays
• Digital TV techniques
• VHF EME DXpeditions
• Doppler shift airplane scatter
• Two introductory sessions for hams new to weak-signal

VHF.
• Antenna gain measurements, and
• Noise figure testing

There will also be a banquet on Saturday night. Registration
is $35 (including Proceedings) and the banquet is $30. Checks
payable to Southeastern VHF Society should be mailed to
SEVHFS, Conference Registrati on, P.O. Drawer 1255,
Cornelia, GA 30531 .

For additional information, visit the SEVHFS Web site at
<http://www.akorn. netl- ae6e/svhfs>. or contact Tad Danley,
K3TD, at (770) 513-9252 or via e-mail at k3td@amsat.org.
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" B asicS" is a special section of CQ VHF that
will appear each month as a service to our
readers who are unfamiliar with some or

all of the various topics we cover. Everyone is new
at something sometime, so this section is not only for
new hams. There are many "old timers," for exam­
ple, who may have spent years on the HF bands but
are only now discovering packet radio or amateur
satellites. So whatever you're new at, don't feel that
you' re alone...even if what you' re new at is every­
thing (at last count , there were about 4,000 new
licensees entering our hobby every month).

The "Basics" section includes short introduc­
tory article s on various VHFfUHF activities, along
with charts and additional information. Some top-

Ham Radio Glossary

222 MHz: The ham band (see "frequency band")
between 222 and 225 MHz.

2-Meter Band: The ham band between 144 and
148 MHz.

6-Meter Band: 50-54 MHz, the lowest frequency
VHF band.

70-cm Band: Also known as "440," the amateur
band extending from 420-450 MHz.

AM (Amplitude Modulation) : A radio transmis­
sion mode; except for some AM activity on 6 meters,
you' ll generally find only a type of AM, called Single
Sideband , used on VHF.

Amateur Satellites: An international fleet of
communications satellites carrying amateur radio
stations (see OSCAR ).

Autopatch: A component which allows telephone
calls to be placed through a repeater.

Az/El (Azimuth and Elevation): When you are
aiming an antenna at a satellite or other object in the
sky, you need to set the azimuth heading (compass
bearing) as well as the angle of elevation above the
horizon.An az/el rotator will perform both functions.

BFO (Beat Frequency Oscillator): A variable
pitch tone oscillator, used mostly on older style
radios, to permit reception of single sideband and
Morse code signals on an AM receiver.

Band Opening:A condition that results in greater­
than-normal communication range on VHF and UHF
amateur bands.

Band Plan: A voluntary system of frequency allo­
cations for each amateur radio band.

Bandwidth: The width of a signal on the radio
spectrum. The greater a signal' s bandwidth, the more
frequency space it occupies.

CTCSS (Continuous Tone-Coded Squelch
System): Also called sub-audible tones or "PL" tones
(trademarked name by Motorola). This is a tone which
is transmitted by your radio in addition to your voice
signa!. When it is equipped with a CTCSS decoder, a
repeater will not function unless it hears both the
CTCSS tone and the "carrier" signal from your radio.

Ham Radio Above 50 MHz

ics will repeat from month to month for the bene­
fit of new readers or for review; others will vary so
we can cover more material over the course of sev­
eral months. But if you decide to skip an article else­
where in the magazine because you don't think you
know enough about the topic to understand it, check
back here to see if we've included a "Basics" arti­
cle on that subject.

We'll try to cover all the bases, but with so many
different things to try in the world of VHF ham radio,
we' re bound to miss something. So if you have any
questions-about the "Basics" or about any article
in CQ VHF-just drop us a note by e-mail to
CQVHF@ao!.com or by letter to CQ VHF Basics,
76 N. Broadway, Hicksville, NY 11801.

CW (Continuous Wave) : commonly used as an
abbreviation for Morse code.

Controller : The "brain" of a repeater. Among its
many possible functions are turning the repeater on
and off, timing transmissions, sending the repeater' s
identification signal, and controlling the autopatch
and CTCSS encoder/decoder.

Courtesy Tone: An audible signal transmitted by
a repeater which lets users know that the repeater has
reset at the end of one person' s transmission and is
available for use by the next person.

Crossband Repeater: 'A repeater whose input and
output frequencies are on two different bands. For
example, a signal received on 70 centimeters would
be retransmitted on 2 meters, and vice versa. Many
dual-band FM rigs include this feature.

DTMF (Dual Tone Multi Frequency): A tone
signaling system used in push-button telephones and
many ham rigs. Commonly known by AT&T's trade
name, "Touch-Tone."

Duplexer: Highly selectable, tunable filters which
allow a repeater's transmitter and receiver to use one
common antenna.

FM (Frequency Modulation) : The radio trans ­
mission mode used for most VHF amateur
communications.

Full Duplex: Simultaneously receiving and trans­
mitting on one radio. Normally, the receiver is muted
during transmit to avoid feedback. In full-duplex op­
eration, the receiver stays active, but is generally
'tuned to a different frequency or, most often, a dif­
ferent band.

Frequency Band: A group of frequencies desig­
nated by government regulation for a specific pur­
pose. Bands reserved for use by amateurs are called
"amateur bands" or "ham bands."

Gateway: A a link, or bridge, from one type of
communication network to another.

GHz (GigaHertz): A unit of frequency measure­
ment (l GHz = 1,000 MHz).

Handheld: An amateur radio transceiver that 's
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small enough to be carried in your hand (often abbreviated
"HT"). Typically, amateur handhelds are for VHFfUHF use.

HF (High Frequency): The region of the radio spectrum
between 3 and 30 MHz.

Hz (Hertz): The basic unit of frequency measurement (cy­
cles per second).

Impedance: a measure of resistance to the flow ofRF ener­
gy (see below) based on a combination of actual electrical
resistance in the wire of a feedline or antenna (resistance) and
losses due to inefficiency in the feedline or antenna wire or a
mismatch between the two (reactance). Just to confuse mat­
ters, resis tance, reactance, and imped ance are all measured in
ohms. Most ham transmitters work best into an antenna sys­
tem with an impedance of 52 ohms. Ideally, you' ll use a 52­
ohm feedline (such as RG-8) to an antenna with an imped­
ance of 52 ohms at its "feedpoint," the point where you feed
in the signal through the feedline.

Input Frequency: The frequency on which a repeater
receives and the one on which you transmit to the repeater.

Intermod: Short for "Intermodulation Distortion" (IMD);
interference that results when strong signals from a nearby trans­
mitter mix with the desired signal in a radio receiver.

kHz (kiloHertz): A unit offrequency measurement (1kHz =
1,000 Hz).

Keplerian Elements (Keps): A collection of data relating
to the position of a satellite in its orbit at any given time. This
information is interpreted by satellite tracking programs to pre­
dict time and duration of satellite "passes" and directions in
which to point antennas. Named for the 19th century scientist
Johannes Kepler.

LCD (Liquid Crystal Display): A type of display used on
many radios and other electronic devices. Characteristics include
dark (usually black) numbers and letters on a lighter background.

MHz (MegaHer tz): A unit of frequency measurement (l
MHz = 1,000 kHz).

Memory Effect: The tendency of rechargeable nickel-cad­
mium (NiCd) batteries that are repeatedly recharged without
being fully discharged to "rememb er" the point at which they're
normally recharged and indicate a discharged condition . There
is debate over the causes of memory effect, but it's always best
to fully discharge a NiCd battery before recharging.

NOAA (National Oceanic and Atmospheric Admini­
stration) : Parent agency of the National Weather Service.
(NOAA Weather Radio is a 24-hour-a-day weather reporting
service, using several frequencies in the 162 MHz range.)

OSCAR (Orbiting Satellite Carrying Amateur Radio):
Acronym describing amateur satellites generally; with a num­
ber attached (e.g., AMSAT-OSCAR-16, or AO-16), the name
of a specific ham radio satellite.

Offset : The difference between a repeater' s input and output
frequencies. The offset on 2 meters is generally 600 kHz.

OutputFrequency:The frequency on which a repeater trans­
mits, and the frequency to which you tune your radio.

Packet: Common short form of "packet radio," also the actu­
al information package sent in a packet radio transmission.

PL: A trademarked name by Motorola. Has the same mean­
ing as CTCSS.

Packet Radio: The most popular form of amateur radio dig­
ital commun ications, in which computers hooked to radios
exchange data in packets.

PAC SAT (PACket SATellite): Amateur satellite used to
store and forward digital (packet radio) messages .
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Propagation: The means by which radio signals are carried
from one location to another.

RF (Radio Frequency) :the radio waves generated by your
transmitter (as well as your computer, your cordless phone, etc.)
are, not surprisingly, within the "radio" portion of the electro­
magnetic spectrum. Energy produced at these "radio frequen­
cies" is called "RF" or "RF energy."

Repeater: An automatic relay station, generally in a high lo­
cation, which is used to increase the range of handheld and
mobile FM transmitters.

Repeater Con trol Operator : A licensed amateur designat­
ed by a repeater trustee who offers assistance with autopatch
and listens for inappropriate use of the repeater. (This is differ­
ent from the FCC's definition of a control operator, which is
anyone in control of an amateur transmitter.)

Repeater Directory: A listing of repeaters in a given area.
Typically,a repeater directory shows a repeater 's location, the
output frequency, the offset , and whether or not a CTCSS code
is required. \

Repeater Pair : Each repeater requires two frequencies: an
input frequency and an output frequency

Rubber Duck: Common term for the flexible rubber-cov­
ered antenna generally supplied with handheld radios.

S-Meter: A meter that provides a rough indication of received
signal strength. (Actually, an s-unit is a rather precise measure,
determined by mathematical formula. But it' s the rare radio
that' s calibrated accurately enough.for the numbers to be any­
thing more than a rough measure.).

Signal Repor t: A report given in numerical values of signal
strength and quality.

Simplex: Generally used among FM operators to refer to
making direct contacts without the use of repeaters. Frequencies
set aside for simplex contacts (such as 146.52 MHz) are often
referred to as "simplex frequencies."

Single-Sideband (SSB): A type of AM transmission which
occupies less bandwidth than a standard AM signal.

Squelch: A control on a radio that keeps the speaker silenced
(squelched) until the signal level exceeds a certain point.
Normally, you set the squelch to block out noise and allow sig­
nals to pass.

Sub-Audible Tone : Another term for CTCSS.
TNC (Terminal Node Controller): The "box" that goes be­

tween the computer and the radio in a packet station.
Tail : Most repeaters continue to transmit for a brief period

after someone stops talking. This extra transmission is called a
repeater' s "tail."

Timer: A component in a repeater system that measures
transmission length.The timer is set to a pre-determined length.

UHF (Ultra High Frequency): The region of the radio spec­
trum between 300 and 3,000 MHz (3 GHz).

USB (Upper Sideband) : Every AM signal has two side­
band s, upper and lower. In single sideband (SSB), only one
is transmitted. USB is used on VHF (see AM and SSB).

VFO (Variable Frequency Oscillator) :A general term used
to describe the device on a radio that lets you move progres­
sively higher or lower in frequency by turning a dial or press­
ing a key. Today's digitally-synthesized radios usually use a
tunable phase-locked loop (PLL) instead of a true VFO.

VH F (Very High Frequency): The region of the radio spec­
trum between 30 and 300 MHz.

VHF Contest: An on-air competition in which activity is
encouraged on VHF and UHF ham bands.
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Other Networks
While 'T heNet" and "NetRom" are the most com­

monly-used networks, there are several others in use
around the country.These include the ROSE network
and Texnet, among others, Each uses a slightly dif­
ferent approach to getting you hooked up with a far­
away station. And the digital ham radio satellites
have their own special system for relaying informa­
tion. What they all have in common, though, is their
ability to let you relay real-time contacts (except on
satellites), messages, files, and computer programs.

If the tips we suggest here don' t seem to work for
you, try to make a direct contact with a packet station
in your area (look for a regular callsign with a " *,,
before it and no numbers after it), and ask for help.
You might even make a new friend in the process.•

You can then string together as many nodes as you
need to reach the station you want to contact.

When you' re done with your contact, you need to
disconnect-generally by typing "B" or "BYE" and
pressing "enter." Often, you must disconnect sepa­
rately from each link in the chain. This can be good,
though, if you want to explore what the different
nodes along the way have to offer. If your firstdis­
connect dropped all the links, then you' d have to
rebuild the chain for each new connection.

If you get confused, sending the node a " /h" or " I?"
command will generally bring you to a help screen.
Many nodes include the procedure for getting help
in their sign-on messages, so be sure to read those
carefully . One final note: After you' ve disconnect­
ed, you may still be in "converse" mode, so you may
have to tell your TNC to re-enter the "command"
mode before you make your next connect ion.

with Packet Networks

Using "TheNet" Nodes
The most common nodes are part of networks using

"TheNet" or "NetRom" software. You connect to the
node and, from there, connect again, either to anoth­
er node or to the station you' re trying to contact.

Nodes generally don 't use regular ham callsigns.
Instead , they use shorter "aliases" which are intend­
ed to give you some idea of what they do or where
they're located. So, if you live in Raleigh, North
Carolina, you connect to "RNC." The WA2SNA bul­
letin board in Northern New Jersey uses the alias,
"BBSNNJ." It is legal, by the way, since the node
sends out its callsign along with its "alias."

Ifyou' re not sure how to route your message, con­
nect to the node, then type "nodes" and it will send
you a list of other nodes that it can contact. You then
use the same "C <callsign or alias>" command to
connect to the next node in line.

The node acknowledges each of your transmis­
sions itself, then retransmits what you sent with your
callsign followed by a "dash-IS." That means your
message is being relayed through a network node.

here are three ways of making contac t with
someone on packet radio. If the person is near­
by, within range of your transmitter and anten­

na, you can connect directly. To do that , simply type
"C-space," and the call of the person you want to con­
tact. Then press return.

But if you're too far apart for a direct connection,
you' ll need to use a packet network.

Network stat ions are called nodes or switches.
They receive, briefly store, and then forward your
packets either to another ham, a bulletin board or
another network node station.

Packet networks can expand your VHF horizons by connecting you with other hams and packet
"serv ers" (automated stations performing a spec ific f unction beyond the range of your own sig­

nal. Here, Lenny Mack, KB8KTC, operates his packet station in Fair Lawn, Ohio.
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HAM SHOP
Advertising Rates : Non-commercial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1.00 per word . Boldface words are $1.50 each
(specify which words) . Minimum charge $2.00. No ad will be printed unless accompanied by full
remittance . All ads must be typewritten double-spaced .
Closing Date : The 1st day in the third month preceding date of publication (example: Jan. 1 for
the March issue). Because the advert isers and equipment contained in Ham Shop have not been
invest igated, the Publisher of CO VHF cannot vouch for the merchandise listed therein. The pub­
lisher reserves the right to reject any advertisement. Direct all corresp ondence and ad copy to:
CO VHF Ham Shop, Attn: Bernadette Schimmel, 76 N. Broadway, Hicksville, NY 11801.

Readyfor the next solar cycle, read the VHFer
weak signal newsletter. Send LSASE to PO
Box 685, Holbrook, AZ 86025 .

FREE DISK CATALOG! Ham Radio, IBM
Shareware and CD-ROMS. MOM 'N' POP'S
SOFTWARE, PO Box 15003-HC, Springhill, FL
34609-0111. 1-352-688 -9108.

ELECTRON TUBES: All type s Bought and
Sold. Daily Electronics, 10914 NE 39th St.,B-6
Vancouv er, WA 98682 , (800) 346-6667; Fax:
(360) 896-5476; <daily@worldaccess.com>.

RC-740X , band expansion for KENWOOD
741/742 series, ScannerWEAR WINDOWS
software for ICOM, AOR, Opto receivers see
all at <http://www.rad io scan.com>. RADIO
CONTROL SYSTEMS INC. 1-800-560 -7234 .

AMATEUR RADIO REPAIR - HF. VHF, UHF
all brands, repeaters & ampl ifiers servic ed,
DUPLEXERS TUNED. Prompt service , reason­
able rates, FCC licensed. CENTURION COM­
MUN ICATIONS, 892 N. DELSEA DRIVE,
VINELAND, NJ 08360 , (609) 794-8000 .

FOR SALE OR TRADE: 126' spool of RG-225
teflon coax (high-po wer, hig h-tempe rature,
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 Moses on,
NW2L, c/o CO VHF, 76 N. Broadway,
Hicksville, NY 11801.

ALUMINUM chassis & cabinets , assembled
and kits , UHF-VHF antenna pa rts . K3IWK,
5120 HARMONY GROVE ROAD, DOVER,
PA 173 15 PHONE/FAX: 1-717-292-4901
EVENING.

PACKET RADIO AND MORE! Join TAPR,
connec t with the largest amateur radio dig ital
group in the U.S. Creators of the TNC-2 stan­
dard, now working on Spread Spectrum tech­
nology . Benefits: newsletter, software, dis­
count on kits and publicatio ns. $20/year
U.S./Can/Mex, $25 elsewhere. Visa/MC. When
joining , mention CO VHF, recei ve TAPR's
Packet Radio : What? Why? How? ($12 value)
FREE! Internet: <tapr@tapr.org> Web :
<http://www.tapr.org>; phone (817) 383-0000 ;
or write: 8987-309 E Tanque Verde Rd #337,
Tucson, AZ 85749-9399.

WANTED: Older mode l bugs, unusua l bugs,
and miniature hand keys. State price , condi ­
tion . Dave Ingram, K4TWJ, 4941 Scenic View
Drive, Birmingham, AL 35210
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FOR SALE: New, Unused, in origina l ca rtons:
Radio Shack DMP 130A dot matrix printer,
PTC-64, C-64 printer con troller. $160.00.
K2EEK, CO Magazine, 76 N. Broadway,
Hicksv ille, NY 11801.

WORK RAR E CW OX? CW CONTESTS?
Contest Code is the answer. Powerful hypno ­
sis aud io tapes teach you to copy High Speed I

(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 ppd US (WV add $0.96 tax). $3.00 for
optional 2-day de livery. Speci fy 30/40 or 50/60
tape. VISA/MC Order now ! 304-422-2767;
Alterna tive Arts , 460 1 Rosemar Road ,
Parkersburg, WV 26101 .

LOOKING AHEAD in

Ham Radio
A17ove50 MHz

Here are some of the articles that
we're working on for upcomin g issue s of
CQ VHF:

• "Hams in Space: A Guide to Working
Mir-Part 2," by Miles Mann, WFIF

• "Driving the Public Service Highway,"
by Ken Collier, K06UX

• "VHF DXpeditions to Cyprus and
Tunisia," by Alessandro Della Casa,
14YNO

• "Rescue on Mt. Evans ," by Randy
Simons , N0LRJ

Plus ...
• "An Antenna in a Pipe," by Van Field,

W20QI
• "Build a 2-Meter Notch Filter," by Jim

Ford, N6JF
• "Midwest Rover Techniques," by Rod

Blocksome, K0DAS

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, "writguid.txt" , Or you
may send a written request with an SASE
(self-addressed stamped envelope) to CQ
VHF Writer' s Guidelines, 76 N. Broadway ,
Hicksville, NY 11801.
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New, Cool and Blue!
TM-V7A Dual-Band Mobile

/

Kenwood continues its renowned dual-band mobile tradition with the revolutionary TM-V7A. Large, cool-blue
reversible LCD, ergonomic control panel, 280 memory channels, and computer programmability are just some of
the many exciting features. Kenwood's engineering expertise, advanced design reputation and outstanding
quality are amply evident in the fun-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.

Supplied MC-53DM multi-function
backl it mic with DTMF

Built-in CTCSS. DTSS and
page functions "

Guide mode serves as an
on-board instruction manual

Heavy-duty
construction
inside and
outside

Detacha
(2-1/ 16X 4_'/ 8 in.) with 4 multifunction keys positive/negative display mode s

l4 7-channel visual scan
(spectrum display)

Programmable memory for
storing five operating profil es

Capable of receiving
two frequencies
on the same band (f")

~NT!ERN ET

Kenwood News & Products
hltp:l/www.kenwood.net
Kenwood Bulletins
ftp:l/ftp.kenwood.net

The TM-V7A has not been approved by the F.G.C.
This device is not, and may not be, offered for sale or
lease, or sold or leased until the approval of the
F.G.C. has been obta ined. Pend ing approval (11/96) .

913
146.979 448.525
~i,.JSy __..__•• "$USY __......

F TONE REV 1.01';

TM-V7A
FM Dual Bander

Performance, quality, and innovat ion briefly describe the new TM-V7A dual-band mobile.
Look at the easy-to-read large blue LCD display! Storing all of your favorite frequencies

is a snap with 280 memory channel capacity (alphanumeric to 180). Unique
programmable memory function allows you to store virtually all operating data

such as frequency, offset, DTSS code, display setting, and beep function
in 5 special channels. Visua l scan allows you to graphically see

band activity near the current operating frequency. Other
features include a user-fr iendly menu and guidance

system, 1200/9600 bps packet , AM aircraft band
receive, CTCSS, DTSS, paging, backlit DTMF

microphone, detachable control panel
(with cable option), and voice

synthesizer (VS-3 option).
The TM-V7A is truly in

a class by itself.

~
• Meets ISO Manufaejwing

Qualit< Slstem-","

Backlit micro phone with
convenient operator func­
tions in cludin g power
on/off,volume and sqnelch
cont rols aud direct fre­
quency entry.

KENWOOD
Am a t e ur 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 Support/Brochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga, Ontar io, Canada L5T 1S8
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