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ICOM Next Generation
Dual Band Performance!

ULTRA HIGH SPEED SCAN — Caich more of what's going on! The
IC-2350H scans twice as fast as older models”, and there are 7different
scan modes to choose from! WIDE BAND RECEIVE - Monitor more
frequencies right “out of the box™ (no modification necessary). including
aircralt, public safety, police, fire. marine, weather. and more (receive

| 18-174 MHz). CRYSTAL CLEAR RECEPTION - The built-in. adjustable

(to 10db) RF attenuator improves blocking characteristics

and provides a wide squelch ’

sensitivity range, enabling cry eception of desired

signals while hig H'[ﬂ IMD (interm wduuium distortion) from pagers, land
mabile equipment, and other forms of interference. A COMBINATION OF
GREAT FEATURES AT A VERY AFFORDABLE PRICE! Listen 1 on all the

action using the 1C-2350H and discover what a great value this next

http://www.icom

america.com/icom generition radio is! Visit your [COM dealer Iniu and hear more of what
you ve been missing!

IC-2350H FEATURES: : ..o i e e IS

o M (45 Watts) & 440 MHz (35 Waits) PL Encode Built-in

¥ o : I 1 . |
* Wide Band Rx (118-174 MHz) suilt-in Duplexer - i ..
o 110 Channel Memory Backed Up \uto Repeater Shiff el RS A el | e
with FEPROM Pager/Code Squelch (opt. UT-101) (- ' - w2

Coll ICOM's brochure hotline: I:El]ﬁ] 450-6088. o J_EE':I:”‘EI'H Techwicel Support i the HomMet forum on CompeServe @S540 575 (imternet: 75340525 @ } . AW \
compwservecom) “Scon methods thet are appravmotely twice oy fost progrommed, full memory ond memery siig. © 1995 ICOM Amenca, Inc. 238011 r...,. N.E, Belevud, WA ' ORISR SLA SR 3 ==y

FA004 Tha S0 logo o o registered trodemark af 1COM, fnc. A stated saeciticotions are subject to change withaul notice or abligaticn. AIF ICOM rodies SignHcanty .':1:-:'.'-1 FCC regudaons | ‘ : O M \ II':I f | \
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JRC

JST-245

160-10 Meters PLUS 6 Meter Transceiver

JET-245 TH.&NEEI’:EVEH

e T
WIE? | R e
. EHI Ey "EI"I:‘ |

U —5— 5
-

-~

transceiver should be a JST-245. ..

1 All-Mode Operation (SSB,CW,AM AFSK,FM) on all HF amateur 8 NOTCH TRACKING = Once tuned, the IF notch filter will track the
bands and 6 meters. JST-145, same as JST-245 but without 6 offending heterodyne (=10 Khz) if the VFO frequency is changed.
meters and built-in antenna tuner.

9 DDS PHASE LOCK LOOP SYSTEM e+« A single-crystal Direct

* JST-145 COMING SOON *

2 MOSFET POWER AMPLIFIER » Final PA utilizes RF MOSFETs 1 0
to achieve low distortion and high durability. Rated output is 10

Digital Synthesis system is utilized for very low phase noise.

CW FEATURES * Full break-in operation, variable CW pitch. built

to 150 watts on all bands including 6 meters, in electronic keyer up to 60 wpm.

3 AUTOMATIC ANTENNA TUNER e Auto tuner included as 11 buAL VFOs - Two separate VFOs for split-frequency operation.
_standarl:l equipment. Tuner SEHIHQE are autnmahca!ly stored MEI'HI‘.}!Y regig,[ars store most recent VFO fr'BQUE'ﬁE'f. mode. band-
in memory for fast QSY. width and other important parameters for each band.

4 MULTIPLE ANTENNA SELECTION « Three antenna connec- 12
tions are user selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER * 100 kHz-30 MHz, plus 48- 1 3 COMPUTER INTERFACE = Built-in RS-232C interface for
54 MHz receiver. Electronically tuned front-end filtering, quad- advanced computer applications.

FET mixer and quadruple conversion system (triple conversion 1 4 :
for FM) results in excellent dynamic range (>100dB) and 3rd order ERGONOMIC LAYOUT = Front panel features easy to read color

200 MEMORIES » Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

ICP of +20dBm. LCD display and thoughtful placement of controls for ease of oper-
ation.
6 IF BANDWIDTH FLEXIBILITY « Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control 1 5 HEAVY-DUTY POWER SUPPLY = Built-in switching power
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional. supply with “silent” cooling system designed for continuous
7 QRM SUPPRESSION * Other interference rejection features transmission at maximim output.

include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.

JRC| Japan Radio Co., Lid.

430 Park Ave., 2nd Floor New York, NY 10022  Phone: (212) 355-1180 Fax: (212) 319-5227
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Corner Beam?

ig Forward Gain
Wide Backward Rejection
Exceptional Bandwidth

Compact Size

Y our antenna makes all the difference at VHF
and UHF—It determines transmitting range. It sets
the limit for weak signal reception. And it decides
what interference you'll hear & create.

An omnidirectional antenna radiates uniformly
in all direction, and 1t also hears noise and interfer-
ence from every direction.

A directional antenna not only sends your signal
where you want, it hears the signal it's pointed at,

rejecting others. . :
Gain really counts when you have to _ﬁ%;ﬁ;ﬁ;gﬁ:? flhfel band

‘ s i o make .
reach out across large distances to ma Mounts directly to mast or tower

contact. It also lets you operate with mini- :
: *No need for offset or side mount
wer and cuts the interference you : .
mal power dné 4 for vertical polarization

inflict on other stations. / : o s
b s : A : *Vertical or horizontal polarization
3 high activ- .
Directionality is desirable in high eweiihs noly 10 pounds

ity locations. A clean sh attern with- ‘ : _
urﬁl sidelobes or spikes I':EEEEE past the Ma.kﬁ IEE o R w‘ﬂ :Ia]yagl. i
noise and interference to get the message ﬁagl WIB 1} ¥ ?ame iﬂlg b3l b ’r‘ge ,3 i
through. Wide rear rejection lets you null “D“;'j lbeIEﬂ Lt{:ng-h ]'; Lj;alglk REEWI
out strong nearby signals to reduce inter- gnul 55 AN, (AN UINVO B Y agt,
ornerBeam’s pattern has no unwanted

ference. spikes or bustles to the side or behind.

CornerBeam vs. Yagi Symetrical Pattern

When you want to contol your signal,
think CornerBeam, not yagi. Take a look
at what CornerBeam will do:

10 dB gain vs. dipole
*40 dB Front-to-Back
*60 degree Half-power Beamwidth

Can You Find
theTiger'sTail?

tortion-free measured pattern that 1s pre-
cisely equal on each side of the antenna
center line.
Bandwidth Counts

With its exceptional bandwidth, your
CornerBeam can be put to work right out
of the box without special tweaking. It
can serve you now when you're working
repeaters with an FM handheld, and later
when you go after small signal DX at
144.05 or set out to work satellites.

CornerBeam can still be your beam

downed aircraft at 154 MHz.
Scanning Too?

CornerBeam's directionality and gain
extend your monitoring range on public
service, marine, and aircraft frequencies.

CornerBeam for Repeaters

If your repeater shares a frequency
with another, the deep wide null toward
the rear could keep your signal out of the

If your eyes are sharp you can spot
the TigerTail™ in the photo above. It
puts extra growl into the signal from the
Hand Transceiver it's attached to.

TigerTail™ improves SWR, lowers
radiation angle, and extends range.
You can use low power and save your
battery pack, but still have a big signal.

neighboring repeater’s receiver and turn a |
I I E I I T E IE e I EE EE En b E
|:| Yes, I want Performance in My Corner!

__Send my ComerBeam: _ 2m, _ 220MHz, _ 70 cm, __Dual 146/435.
____Options: __DualBand Duplexer, __Commercial/Marine Frequency:
i ___Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21. Specify band.)

DYes, I circled the TigerTail! Knock $5 off my order.

¥ ' '.- o
»‘Sﬁ\lﬁsﬂwh L

R |

sl

deaf ear to its signal. A pair of Corner-
Beams can be combined to privide special
radiation footprints. A CornerBeam aimed
at an area your repeater hears poorly

could improve service where incoming
signals from HTs are presently too weak.
CornerBeam makes it possible to increase
repeater density while reducing interfer-
ence.l

CornerBeam's gamma maich 1s engi- |
neered to be in-line rather than displaced |
from the element axis. The result is a dis- |

|

| when you join MARS at 143/148 MHz, |
team up with the Civil Air Patrol to locate

Corner Beam Models

Band Max Dim WindLd Price
2 meters 4ft <2sqft $145
220 MHz 4 ft <lsqgft $145
70 cm 3ft <1sqft $115
Dual 146/435 4ft <3sqft $165

Construction: Aircraft aluminum. |
Booms are square. Elements are sol- |
id rod. Stainless hardware included |
for tower and mast mounting accepts |
up to 1.5" dia. mast and may be ro-
tated for vertical or horizontal polari-
zation. Connector 1s SO-239 for
VHF, N female for UHF. Dual-Band |
antenna has separate driven ele-
ments, both with N connector.

Dimensions given in table are for
reflector booms and reflector
elements.

Options: Commercial Frequency $45. |

Duplexer: Add $80 for VHF/UHF |
Duplexer and cabling for single coax
feed of Dualband 146/435 Corner,

Shipping: UPS ground to continental |
USA (311 S&H). Air Parcel Post to |
HI, AK, & Posessions (514 P&H).
Canada ($16 P&H).
Allow 2 weeks for delivery.

Better than an amplifier, it improves | I Name Amt. Enclosed
reception too. TigerTail™ does all this Call Phone
by simply slipping under your flex an- I Street Unit
tenna and just hanging down. It doesn't City State Zip

i
L

stick up or out or get in the way. It's the
simplest way to boost your signal.

L—_

Antennas West

Box 50062-S Provo UT 84605

o it 800 926 7373
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possible publication are most
weicome. We'll do the best we can o
return anything you request, but we
‘assmnﬂ no responsibility for loss or
‘damage. Payment for submitted
articles will be made upon publication.
Please submit both a disk and a hard

copy of your article (IBM or Mac |

formats), carefully checked drawings
and schematics, and the clearest, best
focussed and lighted photos you can
manage. How 0 wmle for 737
guidelines are avallable on request.
US citizens must include their Social
Securty number with submitted
manuscripts so we can submit it to you
 know who.
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On the cover: Peter Summers N2XTT shared with us a few of his QSL cards to make our
attractive cover this month. We are especially interested in his creative card made for Jordan .
See story on page 10.

Feedback: Any circuit works better with feedback, so please take the time to report
on how much you like, hate, or don't care one way or the other about the articles and
columns in this issue. G = great!, O = okay, and U = ugh. The G’s and O's will be
continued. Enough U’s and it's Silent Keysville. Hey, this is your communications
medium, so don’t just sit there scratching your...er...head. FY|: Feedback “number”
is usually the page number on which the article or column staris.

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by 73 Magazine, 70 N202, Peterborough
NH 03458-1107. The entire contents ©1995 by 73 Magazine. No part of this publication may be reproduced
without written permission of the publisher, which is not all that difficull to get. The subscription rate is: one
year $24 97, two years $44.97; Canada: one year $34.21, two years $57.75, including postage and 7% GST.
Foreign postage: $19 surface, $42 airmail additional per year, payable in US funds on a US bank. Second
class postage is paid at Peterborough, NH, and at additional mailing offices. Canadian second class mail
registration #178101. Canadian GST registration #125393314. Microfilm edition: University Microfilm, Ann
Arbor MI 48106. POSTMASTER: Send address changes o 73 Amaleir Radio Today, 70 N202, Peterborough
NH 03458-1107. 73 Amateur Radio Today is owned by Shabromat.Way Lid. of Hancock NH.

Contract: Even the most cursory glance at this text is sufficient to bind you, morally
and legally, to take a kid (or kids) along on Field Day, get ‘em fired up on amateur
radio, and then help ‘em get started toward a license. You'll feel good about yourself
and our legal cousel won't have to hassle you.
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Number 1 on your Feedback card

NEUER SAY DIE

Wanted: Role Models

A Silemt Key note, sent in by a
friend of the deceased, cited the
wonderful things the SK had done.
My reaction was one of frustration
and disappointment. Why in blue
blazes did this “friend” wait until the
guy died to write something nice
about him?

One of my readers recently sent
me a tape of a “Nova™ program
about Dick Feynman, the Nobel
Prize-winning physicist. ['d seen the
program when it originally was
shown, but it was fun to see it again,
Too bad if you missed it. Even more
too bad if you haven’t bought any of
the Feynman books. I tried to get
you to buy Surely You're Joking Mr.
Feynman.

Anyway, Feynman explained
that he had no interest in honors.
That resonated with me. That’s one
thing about working with my old
college that has annoyed me. Col-
leges tend to think almost totally in
terms of honors. Phooey.

Sure, I'm a past president of the
Peterborough Chamber of Com-
merce. Big deal. But I am happy that
as president | was able to build the
membership up by over ten times.
And when I was on the local hospital
board I helped them save nearly a
million dollars, When I was a mem-
ber of the board of the NH High
Tech Council I came up with the
program that is now the mainstay of
the organization.

Look, if you've got a ham hero
around your area who has been ac-
complishing things, why wait until
the guy dies to let the world know
what he’s done and doing? 1 don’t
want honors and titles, but that
doesn’t mean | wouldn’t like to be
recognized for some of the things
I've done to help inch the world
along a little. I'll bet you've got
some movers and shakers who
would appreciate knowing that
their work hasn’t been totally un-
noticed. So lel’s see some articles
submitted for 73 which will both
help thank them (while they are
still alive) for their accomplish-
ments, and maybe serve as role
models for the rest of us.

Wayne Gr;en sz;‘-SD/ 1

Maybe the chap has held an

' ARRL position. Like an SCM. Fine,

but what did he accomplish of some
lasting value as a result of that? How
specifically has he or is he helping to
improve our hobby? Very few hams
I can think of who have contributed
significantly to our hobby were ever
publicly thanked while they were
alive.

Gus Browning W4BPD gave

tens of thousands of DXers a bunch |
. of new countries. He then enter-

tained hundreds of thousands of us
with the wonderful published stories
of his adventures. As far as | know
Gus never won any honors. No
awards. But he contributed enor-
mously to our hobby. I don't remem-
ber anyone writing an article about
Gus, thus helping us to thank him for
what he did for us.

You write the articles and I'll
make the space available to help let
the hams who are working 1o make
this a better hobby know we appre-
ciate what they're doing and have
done. How about an article on Bill
Pasternak WAGITF and his Newsline
work? Or Dave Bell W6AQ and his
ham promotional films?

Now get your word processor
busy and don’t forget some good
pictures and a disk copy of the text.
We've got a bunch of unsung ham
heroes who should be sung about
before they die,

Are You Illiterate?

My dictionary defines “illiter-
ate” as “lacking education, untaughu,
and unable to read and write.” Since
you are reading this, we can elimi-
nate the “unable™ part. But that still
leaves us with “lacking education.”
The current term for this is “func-
tionally illiterate.” So let me get in
your face and ask a rude question.
I"ve been recommending quite a few
books in my recent editorials. Okay
now, how many of them have you
bothered to buy and read? Hmm. 1
thought so.

Sure, [ get a scattering of letters
from readers thanking me for putting
them onto the books I've recom-
mended, but the other 99% of you
have been silent. Which is a

4 73 Amateur Radio Today » March 1996
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blessing, since my mail is already
more than I can handle. And some
readers wonder why I'm not answer-
ing e-mail hourly. Zut, alors!

It’s bad enough that our terrible
school system has turned most of us
into turnips...now they’re doing it to
our kids and we're too brain-dead in
the water to even put up a whimper.
And the government, in league with
the teacher’s unions, is all geared up
0 wm your grandchildren into tur-
mps too. Lacking creativity, a
knowledge base, or even the interest
to build one. Did you see the movie
"Clueless?” Or “Kids?" Oh, you're
waiting for the video version so you
can sit and watch it at home, eating
chips and drinking a few cold ones,
right?

There’s a tape I'd like you to
send for. It’s a lousy S5 (that just
helps cover the costs of mailing) and
if it doesn’t shake you out of vour
torpor and get you interested in find-
ing out more about what's gone
wrong with the American school
system (note: | can’t honestly call it
an educational system), then vou de-
serve to be a dedicated League Life
Member.

The tape 1s by the president of

Hillsdale College. That's in Michi- |

gan. In it he explains what's gone
wrong with our colleges...which are
educationally, financially, and spiri-
tually bankrupt. As President George
Roche puts it, Hillsdale is the most
pohitically incorrect college in the
country. Well, he’s an iconoclast
He's been president of the college
for 24 years and it’s one of the most
outstanding colleges in the country.
Yes, I know you're a ham and there-
fore you are cheap, but this one time
spring the $5 and find out what's go-
ing on. It’s a tape I think you'll play
over and over in your car. | know I
have. Send your $5 to Hillsdale
College, Hillsdale MT 49242-1298.
Once 1 have your attention, I'm
hoping to get you to get a copy of
Thomas Sowell's Inside American
Educarion, Free Press 1993, 368p,
ISBN 0-02-930330-3, $25. 1 hope
you've been reading Sowell's col-
umns in Forbes and Conservative
Chronicle. You can find Forbes on
any newsstand, but the Chronicle is

by subscription only, at 342 a year;
call 800-888-3039. I’s weekly and
has some good stuff in it, though
as you say about my editonals, I
sure don’t agree with everything
conservatives hold dear.

The most important thing you
leave behind in this life is your kids.
S0 why aren’t they more important
to you? Today's parents (a product
of our school system) are largely ig-

. noring their Kids. They start out by

permanently harming their children
by smoking and drinking before and
during pregnancy. Then they let the
hospital put the babies into their
nursery instead of staying with the
mother. Then comes four years of al-
most total neglect known as day

| care, followed by 12 years of our

mind-numbing school system (did

- you read Dumbing Us Down, like 1

asked?). All including massive pa-
rental neglect, at every step of the
way. 50 we end up with exactly what
we've nurtured: unmotivated, igno-
rant, unruly kids, And we wonder
why they “go bad.” Why they are
into drugs and getting pregnant.
Gee, big surprise!

Look. we got nid of King George
and what used to be Great Britain,
but is now Britain, a couple hundred
years ago. If we can take our eyes
off our TV soaps and sitcoms long
enough, we can work together and
fix our school system...and all the
other niggling problems we've let
our government create and nurture
for us while we’ve been too busy en-
joying life 10 pay attention...like
drugs, cnme, welfare. the deficit, a
bureaucracy that's now larger than
our manufacturing industry base, our
crooked Congress, and so on.

You can start by getting the tape.
And then drop me a line telling me
how you don’t always agree with
me. About what?

Just A Coincidence

Have you been keeping up with
your reading? There are several
good books on chaos theory, Read
any of them? How about syn-
chronicity? You know, coincidences.

How about this one, from In-
credible Coincidences by Alan
Vaughan. In 1893 Henry Ziegland,
of Honey Grove, Texas, jilted his
sweetheart, who then killed herself.
Major bummer. Her brother tried to
get even by shooting Ziegland, but
the bullet only grazed his head and
buried itself in a tree. The brother,
thinking he'd killed Ziegland, com-
mitted suicide. Guess it ran in the
family. In 1913 Ziegand was cutting
down the old tree with the bullet in
it. It was a tough old tree, so he used
some dynamite. The explosion sent
the bullet through his head, killing
him.

The book is full of such
remarkable “coincidences.”

Another  book, Serendipity...
Accidental Discoveries in Science,

Continued on page 8



Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Construct a Wefax/ APT reception system from individual component receivers, scan converters and image processing software
and you'll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you’'re receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warmranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

; ﬁ;

1 ! T ELEET VR |

i

Integrated preamp and down con-
verter power inserters

50 user definable configurations

Software controlled receiver with 2
UHF, 10 VHF memories and scan

On board audio amplifier and

speaker with software controlled vol-
ume, squelch and mute

Automatic Unattended Animation
works continuously

B Integrated Satellite visibility pre- W 8 bit data for up to 256 gray levels =~ M Ephemeris based NOAA APT navi-
diction with automatic capture for W View at up to 1280 x 1024 256 color gation with geo-political and Lat-

up to 8 satellites simultaneously Lon overlays
e : B Use TIFF, GIF or PCX file formats ‘
B Automatic time and ephemeris and convert to BMP. JPEG. EPS B NOAA Tools show satellite path,
stamping for navigation and binary 3 ’ Lat-Lon of cursor, distance and
bearing to reference point
B 2 7 day programmable schedulers W Contrast, Brightness, 3D effect, | e
B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- W Automatic Temperature Calibration

ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

Quorum Communications, Inc. FAXx(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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LETTERS

Raphael Escoe DDS WA2ZMMT.
Re your editorial on AIDS, the law
requires that medical workers wear
gloves when working with patients
to prevent the spread of AIDS, TB,
etc. My electncal tests show that
three of five brands of latex gloves
leak after 20 minutes of use. All vi-
nyl chlonide gloves leak. This pre-
sents an opportunity for hams to de-
sign and sell a gadget which will
sound a buzzer if the gloves leak.
One electrode would be hooked to
the doctor or nurse, perhaps with a
wrist band, and the other to the pa-
uent. This would make a great how
to build it article and a great little
gadget to manufacture. It might also
be used to verify condom integrity.

How about it? Will I be seeing
some articles on clever alarm de-
signs? ... Wayne

Mel Mahler WBIMAF. Your
December editorial leaves the wrong
impression as to the purpose
of CTSS and who may use a fre-
quency. Twenty years ago il was evi-
dent that when one lived eighty
miles from a swamp full of alligators
(Chicagoland), something was re-
quired to maintain the sanity of con-
trol operators. The answer was 10 re-
quire CTSS to activate repeaters. It
didn’t stop high powered ops in the
city from capturing the repeater re-
ceiver, but there was no transmission
until a local stanon had access. Over
the years most rigs now come with
capability built in (if you can find
the book to translate the settings)
and consensus was reached on a plan
(one CTSS tone per area code in In-
diana). No reasonable amateur men-
tality should ever construe that re-
quirement for CTSS equals a “pri-
vate” repeater. In fact, there is much
doubt in my mind that such a thing
can or should exist on the amateur
bands. Private repeaters sound much
more like a commercial service and
private frequencies don’t even exist
there. Those amateurs that don’t it
in the above mentality are left to
their own groups, usually around re-
pealters that are so antagonistic as to
account for only their presence. |
know you write editonals to cause

thought, but please start the process |

from a reasonable point.

Yes, I'm well aware of the legiti-
mate use of CTSS, but when I visit city
after ciry where there are no such ex-
tenuating circumstances and find the
repeaters almost 100% CISS re-
stricted, some other explanation is
inescapable . . . Wayne

Larry Reitz WASCWD. Earlier
this month I had a problem with my
Ramsey FX-146 transceiver. After
replacing the T/R swiiching transis-
tor I found the receiver had gone
deaf. After further examination I

Number & on your Feedback card

From the Ham Shack

found the preamp transistor was
dead, probably from my having
pumped the transmitter output into
it. Unable to find a replacement for
this transistor | called the Ramsey
tech support. To my surprise their re-
ceptionist had a replacement sent the
same day. Two days later it amrived
and I installed it and was back on the
air. Not only was I surprised to get
such a fast answer, but (o receive the
part that fast was amazing. The
Ramsey staff is really on the ball
Not having to run up a monstrous

. phone bill running through a dozen

touch tone sequences to finally be
told 1o leave a message that no one
ever responds (o was a pleasant sur-
prise. All ham radie and computer
manufacturers should look to them
as an example of how to treat
cuslomers. You can bet that I'll be
buying more Ramsey equipment.
Ramsey not only sells high quality
kits, but they provide superb support
when you need il

Name and Call Withheld By Re-
quest, Wayne, if we could eliminate
federal welfare this would help
eliminate cnime, People would have
to go find work. They wouldn’t have
s0 much time to get into trouble. Ad-
ditionally, they might be too tired
when they clock out to go out some-
where and start some trouble. They
would have more self respect and
maybe, just maybe. some of that
would be directed to more respect
for society at large, It wouldn’t work
for everyone, ol course: no program
would be 100% effective. What
about those people that really need
help? The churches and chantable
organizations can step in; some of
them already do. | have a tremen-
dous amount of respect for the work
the Salvation Army does.

I used to be the editor for the local
ham club newsletter. 1 quit, both be-
ing editor and being a club member.
I'm 48, and was one of the youngest
members. If anybody read the news-
letter, | couldn’t tell, 1 put out ques-
tionnaires, held contests, asked for
volunteers to be technical assistants,
tried to set up Saturday workshops
to introduce members to packet, sat-
ellites, computers, 220 or 440 MHz
activity, The end result? Zilch, zero,
nada. No one would even submit ar-
ticles on any item they had bought or
constructed, or any interesting QSOs
they had expenenced. Unfortu-
nately, in talking with members of
clubs i other cities, they say the
same holds true everywhere: Old
white men set in their ways. What

can we do? Leadership is the key. |

Dynamic young(-minded) people
need to join the stagnant clubs, and
get involved. You don’t have to try
to get the old-timers interested in
something new: just get acquainted.
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Bring in new members who have an
interest in newer ideas, like packel
or satellites. You need not push the
dead weight aside; just make room
for the newbies. | used to write in the
newsletter and say out loud at the
monthly meetung that there was
plenty ol room in the club for differ-
ent interests. There might be more
people interested in DX contests
than in packet. but you could do both
if you wished. It was your choice;
participaté in any aspect you wish.
For a while, with the no-code Techs,
we got some fresh blood in the club.
We even had enough volunteers to

_ provide communications for a city

evenl. However, there was no en-
couragement from the older mem-
bers, so the younger ones lost inter-
est and drifted away. The only
school-age members we picked up
(two!) were children of adult mem-
bers. There are a few interesting
people n the club, even now, but
they don’t take an active part. The
same people stay in the same offices,
Maybe we should have term limits!
Well, the city is a retirement commu-
mity, so most of the people who join
the club are retired: when they die off,
other retirees take their places.

How do we get in the schools and
attract kids? 1 don't know. Some of
us members went to the local
schools, public and private, and gave
short presentauions on amateur ra-
dio. The end result? You guessed it:
No response; no questions from the
audience; no comments. In one in-
stance, they showed up just to get
out of history class. The few young
people 1 meet are nol mterested, es-
pecially when they hear the terms
“study”™ or “exam.” This leads us
back to the fault of public (mis-)edu-
cation. A kid can do nothing more
than sit in a room for 12 years and he
knows that he won't be denied a di-
ploma. He never considers landing
or keeping a job. This might date me
as middle-aged, but it seems most
young people are interested in
chemical entertainment (drugs or al-
cohol), sex, and the acquisition of
material goods (cars or clothes). So
many don’t want to work for any-
thing anymore. Perhaps they realize
that the main qualification to get a
job is to be a member of a “minor-
ity” group. Yes, that's a barb. Point

made, most employers won't keep |

an incompetent worker; maybe gov-
ernment or teaching jobs, but not
privately owned smaller businesses.
Fundamentally, the problems with
public education begin with the par-
ents. As they turn more and more re-
sponsibility over 1o others to raise
their kids, so the kids become a
product of the system. If the parents
are interested in their Kids and their
kids® future, it shows, and the kids
are more interesting to be around.
That’'s enough for now. 1 will
write again sometime. Hopefully,
you will read this letter and want me
10 write again. Keep writing in your
column about books that you find

interesting; 1 have been able to find a
few of them at the used book store.

Before welfare we didnt have
people starving, even in the depths of
the Depression. We had soup kitchens
and so on. Rather than being a safety
net, welfare has become an easy alter-
native to working. I hope some read-
ers bothered to watch the TV program
on welfare, showing two big, fat, lazy
Lebanon, NH, women who had no in-
terest in ever working. Now, I can un-
derstand why vou couldn’t get the club
members 1o write, | have about
100,000 ham readers and I can't get
many of them to write either. So I can
imagine the problems vou had with a
club of 30-50 . . . Wayne

Arthur Harris KCoWZJ. The
other night, suffering with insomnia,
I turned on the radio and very luck-
ily caught the beginning of your
conversation with Art Bell. | listened
to the whole three hours of your
complete talk. Very enlightening to
say the least, I heard what I never
thought 1 would ever hear...a
keypounder saying that code was
anything less than God’s gift to man-
kind. Boy, you must really catch a
lot of flak for that heretical point of
view, The boys down at ARRL and
all the other keynuts must be de-
manding that your license be perma-
nently revoked. 1 am subscribing
precisely because of that view. As an
older ham, but young as a licensee, |
really resent the fact that as a no-
code Tech I have such restricted
band availabilty. I got my license
soon after the no-code became avail-
able. I especially resent that indi-
viduals with higher class licenses
have such doubtful technical
competance. Recently at a ham
meeting during a conversation | re-
ferred to three-phase power. Another
ham (with HF pnvileges | don’t
have) asked what three-phase power
was. He not only didn’t know what
three-phase power was, he didn’t
know what single-phase power was
either! Boy, it's a good thing 1 didn’t
bring up wye and delta three-phase.

I feel that the difference between
CB and amateur radio 1s technical
ability and radio discipline. Basi-
cally, code is obselete, The code re-
quirement is analogous to requiring
the Ist Cavalry Division to wear
riding pants and high boots and ride
horses every day. Some people enjoy
riding horses and some people enjoy
code. This is their right, but to force
it on others 1s not.

Art obviously has never read 73 or
he’d never call me a kevpounder
Computer keys, sure. Teletype keys,
absolutely. But instead of no-coders
griping about the code barrier I wish
thev'd either shut up, buy my 3$7.95
blitz course in leaming the 13 wpm
code the eastest way known 1o man (or
even woman), or start doing some-
thing 1o get the ARRL 1o recognize that
the day of radio relaying by Morse
code may soon be over . .. Wayne

Continued on page 38



WWYV RECEIVER

NEW

Get time & fre-
quency checks
without  buying
multiband hf revr. Very sensitive and se-
iective xtal controlled superhet, dedicated
to listening to WWV on 10.000 MHz
Performance rnivals the most expensive re-
CRIVErS. ..ooveveeens, only $59 kit, $99 wit.

LOW NOISE
RECEIVER PREAMPS

LNG-(")
stiil only $59

wired&tested

FEATURES:
= Very low noise: 0.7dB nf vhf, 0.8dB uhf
« High gain: 13-20dB (depends on freq)
* Wide dynamic range - resist overioad

» Stable: dual-gate GAS FET
*Specily tuning range: 26-30, 46-56, 137-139, 139-
152, 152-172, 210-230, 400470, 800-960 MMz

LNW-(*)
MINIATURE
PREAMP

still onty $29 it, $44 wiredzatested

» Low-cost MOSFET preamp.
¢« Small size. Only 5/8"W x 1-5/8"L x 3&"H.
« Nf 1.2dB vhf, 1.5dB ub.

» Solder terminais for coax & pwr connect.
*Specify fuping range. 258-35, 35-55, 55-90, 90-120,
120-150, 150-200, 200-270, 400-500 MHz.

HELICAL RESONATORS

Helical resonator

rn -E?? .a“d filters may reduce
| - - T your intermod &
2 = cross-band inter-

ference.

MODEL HRF- ("), $59 vhf, £90 ubf
“Spacify luning range: 136-140, 142-150, 150-162
162-174, 213-233 420470

RECEIVING
CONVERTERS

Low noisé
converiers 1o
receive vhi

& uhf bands

on a 10M recelver.
e Input ranges avail

& » i
——

50-52,
144-146, 145-147, 146-148, 220-222, 222-
224 MHz, 432-434, 435-437, 435.5-437.5,
and 439 25 (atv conv. to chan 3)

136-138,

» Kit less case $49, kit wicase & BNC
jacks $§79, wit in case §99.

TRANSMITTING
CONVE RTERS

XV2 for vhf and XV4 for ubhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 432,

435, and atv. 1W output. Kit only $89
(vhf), $99 (uhf). PA's up to 45W available.

REPEATER CONTROLLERS

el

new: CWID-2.
+aT Eprom-
controlled, minia-
ture, easy to build,
2 low power CMOS,
{specify call) ....... .._unly $54 kit, $79 wit
COR-6. COR & -
rRoeal Volce 1D
on one board
Digital ic records
up to 20 sec-
onds of your
voice. Can rec-
ord multiple id
messages. Tail
and time-out timers, courtesy beep, solid-
state relay to key transmitter.

kit 55‘5 w&t $149

COR-3. COR, timers, court. heep .. kit $49
CWID. Diode programmable ......... kit $59
COR4. Complete COR and CWID all on

one board. CMOS logic for low power
consumption. EPROM programmed;
(specify call) ..................kit $99, w&t $149

ACCESSORIES

DVR-1 DIGITAL VOICE RECORDER. Re-
cords up to 20 sec. of your voice with built-
in mic. or external mic. Termrific as voice
ID'er for repeaters or fox hunt xmir, con-
test caller, radio
notepad, etc. Ex-
tensive manual tells
how to use multiple
messages adapt to
many applications.

. kit $59, w&t $99

R

TD-4
SELECTIVE
CALLING
MODULE.
Versatile dtmf
controller with 1
latching output.
Mutes speaker
until someone
calls by sending your 4-digit &t code. Or
use it with a long tt zero digit to alert any-
aone in club for emergencies. Also may be
used to control autopatch or other de-
vice, like TD-2 except only one output.

kit $49, w&t $79

TD-3 CTCSS DECODER/ENCODER, Pre-
vents access to repeater or receiver un-
less proper tone is present Tone output
for transmitters, too. ... kit $29, wit $59

AUTOPATCHES

AP-3 REPEATER AUTOPATCH. Reverse
palch and phone lne memote control
kit $89, wired & tested $139
AP-2 SIMPLEX AUTOPATCH Timing
Board. Use with above for simplex oper-
ation using a transceiver. _............__ kit $39

T2 UOTMF DECODERICONTROLLER.
16 digits, jumper-programmable, toll-call
restrictor. Can tum 5 functions on/off.

... kit $79, wired & tested $129

" DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 DEMODULATOR. Run up to
1200 baud digital signals through any fm
transmitter & receiver . _kits $49, w&t $79

9600 BAUD DIGITAL RF LINKS. Callfor
info on low-cost packet networking sys-
tem: MO-86 Modem and special versions
of our 144, 220, or 450 MHz fm xmirs and
revrs. Use directly with most TNC's. Fast
diode-switched PA's output 15 or 50W,

...............

» Buy at low, factory-direct net prices and save!
* For complete info, call or write for free catalog.
(Send %2 for overseas air mail.)

» Order by mail, fax, or phone(9-1z am,
« Min. $5 S&H Ehﬂl’gEfnr first pound plus add’ weight & insurance.
* Use V|SA, Mastercard, Discover, check, or UPS C.0.D.

1-5 PM eastarn tima),

You get more features for your dollar with our

REP-200 REPEATER

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

Kit still only $1095

wé&t still only $1295

50 & 900 MHT bands skQhtly Ngner

» Available for the 50-54,
143-174, 213-233, 420-
475, 902-928 MHz bands.

«FCC type accepted for
commercial service in150 & 450 bands

(Regues! catalog for detalls. )

REP-200T Voice Message Repeater. As above, except includes
Digital Voice Recorder. Allows message up to 20 sec. to be remotely recorded off
the air. Play back at user request by DTMF command, or as a periodical voice id,
or both. Great for making club announcements!.... ....................adds only $100!

REP-200C Economy Repeater. Uses COR-6 Controller (no DTMF
control or autopatch). Features real-voice ID ... Kit only $795, w&t $1195

REP-200N Repeater. Want to use your own controller? No problem! We'll
make you a repeater with rf modules only. . Kit only $695, w&t $985

XMTRS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2w continuous duty.
FCC type accepted for com'l bands.

« TAS1: 50-54, 143-174, or 213-233MHz.
« TA451. 420-475 MHz New low pnce/!
Either mode!; .. kit $99, wit $169.

» TA901: 902-528 MHz, (0.5W out),

New jow price!...... . wit $199.

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Models starting at $99.

FM RECEIVERS: iy
- R100 FM RECEIVERS for 46-54, o g —F
i"E""; 72-76, 140-175, or 216-225 MHz. qri
" Very sensitive - 0.15uV, excep- ‘ " f
tional selectivity — both crystal & ceramic if i F'I“ —X
filters for >100dB at +12kHz (best available 2!*-:,;3,}
anywhere), flutter-proof squelch. &3 £

hrr New low price! Kit$129, wit $189.
. Rdﬁ"l FM RCVR, for 420-475 MHz. Similar
to above. New low price! kit $129, wit $189.
= R201 FM RCVR, for 902-928MHz. Triple-
conversion. New low prce.... $159, wit $219.
i:‘w R150 MONITOR RCVR for 143-164 or 216-225 MHz.

4-channels.
NEW: Greal for monitoring repeaters, amateur calling frequencies, packet ra-
At dio, commercial two-way radio, policeffire frequencies, or weather fore-

kit only $99, wit $189.
... kit only $99, wit $218.

casts. Good starter kit, easy lo assemble and align....
* R120 AIRCRAFT RCVR for 110-136 MHz ...........

WEATHER SATELLITE RECEIVER

R139 Is The Afford-
able WeSat Rcvr!

Join the growing ranks of
amateurs who get striking
images directly from the
weather satellites! We
used our 30+ years of expenence in designing high-guality vhf receivers to bring
you a new enhanced version of our long-popular WeSat receivers. The new R1392
iIs a very sensitive wideband fm receiver oplimized for amateur reception of NOAA
APT and Russian Meteor weather facsimile images on the 137 MHz band. Use
with any popular demodulator and software. Covers all five popular satellite
channels. Scanner circuit and recorder control allow you to automatically search
for and tape signals as satellites pass overhead, even while away from home.

« R139 Receiver Kit less case ......... 9158
» R138 Receiver Kit with case and 11‘-’dc pnwer adapter ........................... $188
* R139 Receiver Wired/tested in case with 12Vdc power adapter .............

| ,{;,,—,‘!:,Fﬂ.'_u—,,?; R139 WEATHER FAX RECEIVER

Cheir 33rd Yeard

amlronics, Inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)
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Fight Winter Blues

If your DX life has been in the dumps due to the |

solar lull and winter conditions you might find the
tollowing bulletin of interest. It was pulled from
rec.radio.amateur.misc, one of the Internet news
groups dealing with amateur radio. If you point your
web browser at the URL (universal resource loca-
tor or web address) http://solar.uleth.ca/solar you
will find yourself at an almost real time propagation
forecast site. The available information can be used
for everything from aiming your beam for that great
circle route to deciding if you should just stay in bed,
read the latest issue of 73 and wait for conditions to
improve.

New WWW Radio Propaga-
tion and lonospheric
Services Are Now Available

http://solar.uleth.ca/solar

Our main homepage has been supplemented
with several new ionospheric services that should
be of wide interest to radio communicators (ama-
teur and professional).

Every hour, approximately 15 to 20 minutes past
each hour, our system regenerates five real-time
globally contoured maps of various important and
useful quantities:

1. Global Maximum Usable Frequency Maps.
(htip://solar.uleth.ca/solar/www/realtime.html)

2. Global Maps of the F2-Layer Critical (Penetra-
tion) Frequency.
(hitp://solar.uleth.ca/solar/www/fof2.html)

3. Global Maps of the E-Layer Critical (Penetra-
tion) Frequency (foE).
(hitp://solar.uleth.ca/solar/www/foe.html)

4, Global Maps showing the Height Maximum of
the F2 Layer (or the altitude above the surface of
the Earth where the ionospheric electron density is
highest). Information regarding the likelihood of non-
great-circle propagation can also be determined.

(http://solar.uleth.ca/solar/www/hmf2.html)

5. Global Maps of Solar Zenith Angles, or the
distance of the Sun away from the zenith (the point
in the sky that is exactly overhead). Shows the el-
evation angle of the Sun above or below the
horizon for any location on the Earth.

(http://solar.uleth.ca/solar/www/zenith. htm!)

Each map includes the plotted solar terminator
(sunrisafsunset line), the gray-line corridor where the
Sun is up to 12-degrees below the horizon, the loca-
tion where the Sun is directly overhead, and the loca-
tions of the auroral ovals based on the latest 24-hour
planetary A-index (updated every 3 hours).
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To our knowledge, these services form one of
the most extensive set of near-real-time maps per-
tinent to radio propagation and radio navigation on
the Internet.

FAR Scholarships
Available

The Foundation for Amateur Radio, Inc. plans to
administer 57 scholarships for the academic year
1996-1997 to assist licensed radio amateurs. The
Foundation, comprising more than 75 local area
amateur radio clubs, fully funds eight of these schol-
arships with the income from grants and its annual
hamfest. The remaining 49 are administered by the
Foundation without cost to the various donors.

Licensed radio amateurs may compete for these
awards if they plan to pursue a full-time course of
studies beyond high school and are enrolled in or
have been accepted for enroliment at an accred-
ited university, college or technical school. The
awards range from $500 to $2,000 with preference
given in some cases to the pursuit of certain study
programs or to residents of specified geographical
areas such as Delaware, Florida, Maine, Maryland,
New Jersey, Ohio, Pennsylvania, Virginia and Wis-
consin. Amateur radio clubs are encouraged to an-
nounce these oppornunities.

The Foundation for Amateur Radio, incorporated
in the District of Columbia, is an exempt organiza-
tion under Section 501 (C)(3) of the Internal Rev-
enue Code of 1954. It is devoted exclusively to
promoting the interests of amateur radio and those
scientific, literary and educational pursuits that ad-
vance the purposes of the amateur radio service.

Information and application forms may be re-

when antenna restriction time or band allotment dis-
cussions come around. The answer as to what to
do is best explained by a ham who posted on an
intemet discussion group, “Do the best you can 1o
help your community in an emergency but also keep
your local and state media outlets aware of Who's
doing What, Where, When and How. Names, ad-
dresses, telephone numbers! Make it easy for the
media to tell a positive human interest story and
they will!” =

=]

NEUER SAY DIE
Continued from page 4

by Royston Roberts, John Wiley, 1989, $13, 270p,
ISBN 0-471-60203-5, has a bunch more “coinci-
dences.” Like the way Daguerre invented the Da-
guerreotype, the first practical photographs. He'd
been able to make faint photos on silver-coated
copper plates, but they weren’t bright enough to
be seen easily. He (ried every way he could think
of to intensify the image. Then, one day, he put an
exposed plate in a cupboard which had some
chemicals in 1t, planning to clean the faint image
off and reuse the plate. When he took it out a few

~ days later he found the image had been inten-

quested prior to April 30, 1996 from: FAR Scholar- |

ships, 6903 Rhode Island Avenue, College Park MD
20740.

Hams In The Snow

In typical fashion, the amateur radio community
mobilized and provided coordination and emergency
communications for the blizzard that hit the east
coast in early January. In places like Monigomery
County, Maryland and Suffolk County, New York
hams in four wheel drive vehicles helped out area
nospitals, provided coordination of food and sup-
plies for the sick and elderly and did the things that
amateur radio operators do every time an emer-
gency comes up.

So... what's so special? What's the big deal?
Nothing except that with all the intense media cov-
erage no one took the time to tell the story to the
public. Based on a sampling of hams talking about
this no-press phenomenon, feelings are mixed.
Many hams think its part of the package - if you

- have a license you should be there to help by using

your skills, equipment, training and time. This, in-
deed, is the true spirit of amateur radio and should
be commended. But there are a good number of
operators who feel a little publicity wouldn't hurt

sified!

50 he tnied each of the chemicals in the cup-
board, but none worked. He then looked closer
and found some drops of mercury which had come
from a broken thermometer. And that's how the
Daguerrotype was invented. Unfortunately, mer-
cury is very poisonous, so many early photogra-
phers died of mercury poison. These days we're
still making people sick and killing them with
mercury, courtesy of your local dentist, who is
still using it in your amalgam fillings. Well, at
least it’s a slow poison.

I remember running an article in 73 many
years ago about the almost discovery of the tran-
sistor.r A couple hams had run into the
semiconductor phenomenon while experimenting,
but the importance of it had escaped them. You
have to have curiosity and be open to new para-
digms. Velcro was invented by a chap who won-
dered why cockleburs stuck to his clothes so tena-
clously.

Serendipity can give you the hints, but it’s up
10 you to turn this into inspiration. Take off vour
blinders! Whatever it is that causes these coinci-
dences is still at it and will work for you, if you'll
only let it. Or maybe you honestly believe that ev-
ery single one of the tens of thousands of sincere
stories about angels helping people are bogus.

Ancient History

First, I'd like to tell you about the time I called
an admiral a traitor, and then, 1o how this led me
to get the mside scoop on ARRL General Manager
Budlong, W1BUD.,

This all started when | was the editor of CQ.
one of the ham magazines. I'd been summoned to
the Pentagon for a briefing. Briefing? It was any-
thing but brief. An Air Force colonel obfuscated
for over an hour, speaking Air Force jargon, which
I ranslated as best I could into English. It had to
do with the Air Force needing to take over our 450
MHz band for a new radar project.

When he got through, 1 asked if what I'd heard
translated into the Air Force, faced with the prob-
lem of the Russians using radar jamming equip-
ment in their bombers, was being countered by
our setting up so many radar systems that even a
fleet of bombers couldn’t jam them all? To make
room for this mass of radar systems we hams
would have to give up our 450 MHz band to make

Continued on page 28



NeVQRP Plus

A Quality Transceiver for the Serious Low Power Operator

Completely
Re-engineered!

An all new receiver design
incorporating a custam mixer from
Synergy Microwave Corp. for strong
signal performance and dynamic
range to compete with the best full
size ransceivers

RF speech processing and
improved ALC circuit add
effectiveness 1o 558 transmil.

New wide range, smoolh achng
AGC circuit is free from overload.

LF. noise limiting reduces interference without adding distortion or compromising
performance

General coverage receiver tunes from 1.8MHz to 30MHz S58 & CW

All band wansmit 160-10M SSB & CW

Improved full break in CW and built in iambic keyer

SCAF filters, Variable bandwidth from 100Hz to 2400H2. No ringing even at
100Hz setting

OWN THE
WORLD'S BESI
TURBO-DIESEL
BASE STATION

Add a QMS Antenna Tuner System to your SSB.

Very low power drain - 180Ma
. . @ 12V means full weekend of

Custom de'.r.lgned mixer fr{!m A o il Bty

Synergy Microwave Corp. is | - 20 memories, SPUIT, RIT

the heart of a Designed & Built

new high in the U.S.A !"

performance
receiver. 6 9 5 E

390.00

The QMS is an SGC Smartuner® automatic anfenna coupler, an SG-303 extended fulk

INDEX LABORATORIES - (206) 851-5725 - Fax: 851-8385
9318 Randall Dr. NW, Gig Harbor, WA 98332

range antenna, and the special exterior—waterproof— mounting package, allin one.

Trucks are America’s working rigs. And noy,
with a QMS strapped on the side, they're also one E-f
the world's best base sta- :
8 tion configurations. i may
~look a little uﬂus,udl%f
_ the QMS givesany™™
mobile HF-SSB an almost
unbelievable jumpiin '

——Mﬁn and transmitting
“range (3-20 db). Match it

I mn rn“ 1 310 Garfield St Suite n |
PO Box 2748
1L ElECTRON ICS Eugana Oregon 97402 |

with a cutting edge SGC | '\ I
HF-SSB and it will blast | |
holes through major |

mountain s | .

s | = | TRansmitrer FiNGERPRINTING System |
ph}rﬁifs_‘ Power and oo _' :;dmﬁ'” | TxID™ Software and IBM/Compatible circuit card. |
woagieeihs ey ' Now Shipping Version 2 Sohware |
ham rigs. Buy this and V' mienmavighrus  with automartic march and compare! |
own the best 3/4 ton base [ ﬁ[ﬁm ¢ antenna | - N
saton o1 the road | TxID" TxPorter

Exrernal Adaprer for Mobile Operartion.
' Connects the TxID 1o your Laprop CompUIEﬂ!

H Call or write for more information. Or contact |
us via the Internet for a complete catalog.
motron.info@emerald.com

TxID-1 fquHPmNnnrq Sysiem with Solwans 699.00 rius 1
‘ TxPorter Mobile Operation Adaprer 249.00 sH

Info (541) 68'? 2118 Fax (041) | 687-2492
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The S(C Buliding PO. Box 35% Bellevoe, WA @BN9 USA (206) 66310 Fax (W) 7406354
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Pants of the following anicle are repnnted from the HaGal Internanional newsleuer,

JY74X-JY74Z: A Joint
Jordanian-Israeli Operation

One peace process dividend: DXpeditions to Amman and Mt. Nebo, celebrating the first
anniversary of the “Washington Declaration” peace accords.

he preliminary arrangements had
been going on for a very short
period of time. Everything was
set and the final word would be coming
from the Royal Palace in Amman,
depending on His Majesty’s schedule.
Word of

the proposed date was |

transmitted by fax to Amir 4X6TT, and
he made all the calls and arrangements.
On Wednesday evening I received a
call, just stating that I was requested to
join this operation, and that the team was
leaving on Monday the 24th of July. I
asked just a few questions: Who is

il pl— -
—

Photo A. King Hussein JY1 operating JY74Z on Mt. Nebo.
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Number 10 on your Feedback card

Joe Obstfeld 4X6KJ-JY8BKJ
PO Box 873
Kiryat Ono 55000 Israel

going? Where do we stay? What about a
visa for Jordan? What about transporta-
tion? etc. The answer was simple: “It’s
all been taken care of, just come.”

I was doubtful and couldn’t believe it
until I phoned the Secretary of the Jorda-
nian Amateur Radio Club, Mohammed
JY4MB, with whom I've been in regular
contact. We'd met many times at inter-
national conferences and had spent

“What resulted was

monstrous; it unleashed a
Jree-for-all.”

many hours planning and discussing
joint cooperation between our two
societies.

He was pleased to tell me, “I’'ll see
you in a few days here in Amman.” He
confirmed the entire plan, saying, “What
are you worried about? Everything is
taken care of, just make sure that at 10
a.m. on Monday you’re at Allenby
crossing. Salaam, Shalom, see you on
Monday!”

After checking my passport’s validity,
[ dug up a small suitcase, prepared film
and batteries for the picture and video
cameras, and I was ready to go.

| | JY74X Amman

At precisely 7 a.m. the rented minivan
limousine passed through the heavy
early morning Tel-Aviv area traffic and
continued on to Jericho in the Jordan
Valley. The van was loaded to the brim
with equipment for the mission, as well



MFJ HF/VHF SWR Analyzer
with RF Resistance Meter

Read your antenna SWR from 1.8-170 MHz . . . 10-digit LCD frequency counter . ..

Rﬁ; Resistance Meter™ . . . smooth reduction-drive tuning . . . simple-to-use . . .

J i-'- . What the MFJ-259 Does

The MFJ-259 gives you a
complete picture of your antenna’s
performance anywhere between 1.8
and 170 MHz -- you can even check
SWR outside the ham bands
without violating FCC rules. Set
the bandswitch and tune the
dial--just like your transceiver.
SWR 1s displayed instantly!

RF Resistance Meter™

Does 2:1 SWR mean 25 ohms or
100 ohms? The new MFJ-259 tells
you at a glance!

Now you can measure RF
resistance up to 500 ohms at
minimum SWR -- instantly -- on
MFIJ's exclusive side-by-side RF
Resistance and SWR Meters!

Take the guesswork out of
building matching networks and
baluns for your antennas.

Watch the effects of spacing on
radiation resistance as you adjust
your anienna.

Here's What You Can Do...

Find your antenna's true
resonant frequency from the shack.
Tune the antennas on your

WF) HFVHE SR ARRLYIER
1.8-17T0 M
MODEE WFd 258

FIRELHLE Y
LT

MFJ-259 If you work
S 95 with antennas, MFJ's
239 revolutionary new
SWR Analyzer™ is the best invest-
ment you'll ever make! Now you
can diagnose a wide range of
antenna problems instantly with
one easy-lo-use instrument.

.8-170 MHz SWR Analyzers"

MFEI-240 MF]J-249 HF/VHF ;
S 95 SWR Analyzer~ has al

2 1 9 the features of

MFJ-259 but less RF resistance
meter. Includes 1.8-170 MHz
continuous coverage, 10-digit
LCD frequency counter and
smooth vernier tuning.

MFJ-29B
455

foam-filled fabnic, it

tower and watch SWR change
instantly as you make each adjust-
ment. You'll know exactly what to
do @l;:']sunply watching the display.

ne critical HF mobile anten-
nas in seconds -- without sul:lgectmg
your transceiver to high SW

Measure your antenna's 2:1
SWR bandwidth on a single band,
or analyze multiband performance
over the entire spectrum from1.8 to
170 MHz!

Measure inductance,
capacitance, resonant frequency of
tuned circuits, transmission line
velocity factor/impedance/loss.Test
RF chokes, transformers, baluns.

Adjust your tuner for a perfect
[:1 match without creating QRM.

And this is only the beginning!
The MFJ-259 is really four test
instruments in one: an accurate RF
signal generator, a high resolution
170 MHz frequency counter, RF
Resistance Meter™ and an SWR
Analyzer™.

Free Manual

MF]J comprehensive 18 page
instruction manual 1s packed with
useful applications -- all explained in

MFJ-259/249/209
SWR Analyzer™
anywhere with
this custom
Carrying Pouch.
Made with a special

Col

For free manual write or call MFJ.

Take It Anywhere

The MFJ-259 is fully portable,
powered internally by 8 AA bat-
teries or 110 VAC with MFJ-1312B,
$12.95. It's in a rugged all metal
cabinet that's a compact 4x2'/2x6%s
inches. Take it to remote sites, up
towers, on DX-peditions -- any-
where your antennas are located.

For rnu%h service, pick up a
convenient MFJ-29B, 524.95,
padded carrying pouch to keep your
MFJ-259 close at hand and looking
like new.

How Good is the MF J-2597?

MFJ SWR Analvzers™ work so
good, many antenna manufacturers
use them in their lab and on the
production line -- saving thousands
of dollars in instrumentation costs!
Professional installers and
technicians use them worldwide.

Get More by Paying Less

With the MFJ-259, you get full
1.8 to 170 MHz coverage, simple
operation, instantaneous readings,

a high accuracy frequency counter
:md MFJ's exclusive RF Resistance

simple language you can understand! Merer™-- all for a low $239.95.
3 Pouch with Window Dip Meter
Tote your MFI-66 Plug a dip meter

$1 995 coupling coil into your MFJ

SWR Analyzer™ and turn it
into a sensitive and accurate
bandswitched dip meter.

With a d‘]} meter you'll
save time and take the
guesswork out of winding

s, mtﬂ;aunng inductance and capacitance,

MEI.200 MFEJ-209 HE/VHF

S g5 SWR Analyzer™ is
109 same as MFJ-259

without LCD frequency counter
and RF resistance meter. Has jack
for external frequency counter.
MFJ-249/MFJ-209 are 4x2'/2x6%4
inches and uses 8 AA cellsor 110
VAC with MFJ-1312B, $12.95.

10-160M SWR Analyzer-
bl MF)-207  If you're an HF man, this
= compact MFJ-207 HF SWR
s79% Anﬂh—fr‘“ will help you build
10-160 Meters antennas that'll make
working DX almost routine.
‘s Just plug in your coax to find the
= SWR of any HF antenna on any ham
|l band 10-160 Meters. Has jack for
external frequency counter. 7'/2x2"/2x2"/4
inches.

Bandswitch Dip Meter™
The MFJ-203 is a
MEI-203 o nsitive Bandswitched Dip
9925 Meter™ that covers all ham
bands from 160-10 Meters.
There are no plug-in tuning coils to keep
up with or break.

Has detachable coupling coil, dual

7V/x2V/x2"s In.

FET oscillator, op-amp meter amplifier
and jack for external frequency counter. =

cushions blows, deflects scrapes, and protects
knobs, meters and displays from harm.

Clear protective frequency display window
and cutouts for knobs let vou use it without
taking it out of pouch. Fully-adjustable
webbed fabric carrying strap has snap hooks on
both ends, Wear around waist or over shoulder.

Keep your analyzer safe and looking new!

MFJ-29. $19.95, no window or cutouts.

measuring velocity factor and electrical lengths
of coax. Determine resonant frequency of
tuned circuits and measure Q of coils. Set of
two coils cover 1.8-170 MHz depending on
your MFJ SWR Analyzer™.

Free MFJ Catalog

Write or call . . . 800-647-1800
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For Commercial VHF Radio

4 Same as MFJ-208 but for
8 commercial VHE. MFJ-217, $79.95,

read SWR. Uses microwave
integrated circuits and microstrip
technology. Jack for external
frequency counter. 7'/2x2"2x2"4 in.
MFJ-219N, $99.95, sames as

covers 30-50 MHz and MFJ-218, MFJ-219 but with "N" connector.
$79.95, covers 150-170 MHz. MFJ-219/218/217/208/207/203 uses 9 volt
MFJ Al(n}hn?n battery or 110 VAC with MFJ-1312B, $12.95.
reat for determining : A,
MFI- IMB bedpoint waist of Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH(8324)
» 1 year unconditional guarantee «30 day money back

guarantee (less s/h) on orders from MFJ « FREE catalog

MFJ ENTERPRISES, INC.

Box 494, Miss, State, MS 39762
Mrj[ﬁﬂl 323-5869; 8-4:30 CST, Mon.-Fn.

FAX: (601) 323-6551; Add s/h

MFE] ... making quality affordable
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579 antennas and for designing
impedance matching networks. Measure
RF resistance up to 500 ohm. Covers all
ham bands 160-10 Meters. Built-in
resistance bridge, null meter, tunable
oscillator-driver, frequency counter jack.
7'/x2'/2x2'/s inches. Use 9 voll battery or
110 VAC with MFJ-1312, §12.95.




as with the operators Ami 4X4DK, Amir
4X6TT. Moni 4X6ZK, Dov 474DX,

Eyal 4X6RE and me. All of us were fas- |

cinated with the speed and efficiency of
the preliminary arrangements for this
DXpedition. During the two hour trip to

the border, the team was discussing in |

anticipation what might be awaiting us.
At the Allenby bridge, the Jordan-Is-
rael border crossing, everyone involved
did his utmost to make our passage as
fast and easy as possible. No wonder!
The border officials had received
advance notice of our program and the

intended operation by none other than |

the Washington Declaration, which was
signed at the White House. One year after
signing the Principles of Peace between Jor-
dan and Israel, radio amateurs of both coun-
tries got together to put this DXpedition on
the air and handle the pileups.

Early in the morning on Tuesday, July
25th, the entire team assembled in the
hotel lobby and our awaiting Royal car

- and escort took us to Mount Nebo, el-

evation about 800 meters above sea
level, an hour’s drive from Amman. As
soon as we arrived we began operating.
One by one the transmuitters fired up on
the air on SSB and CW. Frequently we

“It was the first time ever that Israeli radio amateurs would be
crossing the border to operate with Jordanian amateurs in
their country.”

the Royal Court in Amman, as we later
found out. It was the first time ever that
Israeli radio amateurs would be crossing

the border to operate with Jordanian |

amateurs in their country.

Within 30 minutes of our arrival at the
border the gate was opened and our
minivan was allowed to bring our equip-
ment to the other side. It was quickly
transferred to one of the Jordanian ve-
hicles that was awaiting us. After greet-
ing Mohammed JY4MB, who came
specially to welcome us, and be our es-
cort, we made our way in a convoy of
Royal Palace cars to Amman, the capital
of the Hashemite Kingdom of Jordan.

First we checked into our hotel, put our
personal belongings there, and after a
quick lunch we made our way to the club-
house of the Royal Jordanian Amateur Ra-
dio Society. We unpacked the equipment
from the van and started to set up the dif-
ferent stations. Within an hour of our ar-
rival, the first station, JY74X, was on the
air. We were joined by our Jordanian
friends, and as the day progressed more
transceivers were pressed mto service on
different bands and modes.

JY74Z Mount Nebo

Three members of the group went with |

an escort to Mount Nebo, about 60 km.
southwest of Amman, to check out the site
and to start setting up so that on the 25th of
July operation JY74Z from this site could
begin. It was especially important to get on
the air on this day, as the whole mission
was dedicated to the first anniversary of
12 73 Amateur Radio Today = March 1996

had to change operators, because of the
terrible 40° Celsius (104° Fahrenheit)
heat that prevailed at the time in our
tents. The pileups were ear-shattering.
After supper, provided by the Marriott
Hotel Catering Service and brought to
the mountain site, the team split into two
groups. One stayed overnight on Mount
Nebo, in the seemingly freezing cold.
Temperatures in the desert change dra-
matically to extremes during day and
night. The other group went down to the
city, to operate from the clubhouse in
Amman.

JY1 Incites Bedlam

The next day the program was the
same as the day before, but the heat was

worse. The highlight of the day was the |

appearance of none other than His Maj-
esty King Hussein JY1 on the air on
both HF and VHF. The excitement and
enthusiasm increased as everyone of the
team present had a chance to have a
QSO with His Highness from his Palace

mm Amman. Afterwards the pileups

doubled, the frenzy on the HFs went out of
control and His Majesty decided to QRT
and maybe appear later and try again.
Around 5 p.m. we were honored as
His Majesty arrived in person at the
Mount Nebo site. After introducing our-
selves. he went on the air; “This is
JY74Z, JY1 at the microphone.” A few
QSOs were made, but it was almost im-
possible to pick out a callsign through
the roar of the pileup. The word most
used during that half hour or so was

“stand by, stand by.” Amateurs around
the globe just did not listen, each one
thinking that he will make it through.
But only those who have been on the
other end of a pileup know that the co-
lossal noise created at such moments
gives cause for the big swiich being
pulled. His Majesty put down the micro-
phone and signed the log. For a few
lucky ones this will be the most unfor-
getlable and special QSO ever. Mean-
while refreshments were being served,
and a lively, pleasant eyeball QSO
ensued.

The Final Day—Almost

Thursday July 27th was supposed to
be the final day. During the morning
hours our driver took all of us on a
sightseeing tour of the city, after which
we returned to The Mountain and contin-
ued working the pileups. As the day pro-
gressed it became clear to us that it could
not be the final day of operation, as on
Friday the Jordanian part of the border is
closed and on Saturday the Israeli side is
shut down. At various times during the
day His Majesty JY1 came on the HF
frequency and the frenzy on the bands
continued. During the night it was the
same. As word spread that there would
be a special QSL card for this occasion,
the amateur radio world tried to work the
lwo stations on every band and mode
possible.

Friday July 28th, in the morning, we
were summoned to the residence of His
Highness Raad Bin Zeid JY2RZ, the
Chairman of the Royal Jordanian Ama-
teur Radio Society. to receive officially
and personally our Jordanian operating
licenses. At the end of this eyeball QSO
it was decided to go back to work. His
Highness JY2ZRZ would come on fre-
quency and take some calls. Enthusiasti-
cally we went back to The Mountain and
tried to regulate the pileup as the two
most wanted Jordanian callsigns came
on the air simultaneously.

What resulted that afternoon was
monstrous; it unleashed a free-for-all on
the HF bands, uncontrollable even by the
best of operators. “Stand by, staaaaand
by. quiet!” But nobody listened and the
roar continued. The few very lucky ones
who “made the contact” must still have
adrenaline running through their veins.

At sunset, we ook time out for a most
elaborate barbecue, prepared for us by



PERFECT ANTENNA

We at GAP realize there isnt a perfect antenna. No sin-
gular antenna will scream DX on 80 and be the best for
local nets on 10. If anyone tells you there Is, bewarel The
perfect antenna does not exist, but the right one for you
may. If you want something to bust the pile on the low
bands, then consider the Voyager. Just starting out in
ham radio and need a great general coverage antenna,
the Challenger is easy to assemble and for little effort will
yield superior performance, espe-
cially on DX. Maybe you know-

Ingly or unknowingly moved into
one of those “restricted areas”
where the Eagles limited visibility,
but unhmited ability Is desired.

Challenger DX

Voyager DX

This chart helps you select the right GAP antenna. W hen comparing GAPS, bandwidth
Is not a concern. With few exceptions, a GAP yields continuous coverage under 2:1 for the
ENTIRE BAND.

All antennas utiize a GAP elevated asymmetric feed. A major benefit is the virtual elimi-
nation of the earth loss, so more RF radiates into the air instead of the ground. This feed
is why a GAP requires NO RADIALS. Just as elevating a GAP offers no significant improve-
ment to Its performance, adding radials won't either, making set up a breeze.,

A GAP antenna has no traps, coils or transformers. This is important. The greatest
sources of failure in multiband antennas are these devices. Perhaps you heard someone
discuss a trap that had melted, arced or became full of water. Improvements to these inher-
ent problems are the focus of the antenna manufacturer, while the basic design of the
antenna remains unchanged. GAP improved the trap by eliminating it! Removing these
devices means they dont have to be tuned and, more importantly, won't be detuned by
the first ice or rain. The absence of these devices improves antenna reliability, stability and
increases bandwidth,

Another major advantage o a GAP antenna is its NO tune feature. Screws are simply
Inserted into predrilled holes with a supplied nutdriver.

The secret is out and people in the know say:

CQ-"The GAP consistently outperformed base-fed antennas...and was quieter.”

73-"This is a real DX antenna, much quieter than other verticals.”

RF-"To say this antenna is effective would be a real understatement, Switching back and
forth on 40m between another multiband HF vertical and the GAP there was no compari-
son. Signals were always stronger on the GAR sometimes by S units, not just DBS.”
Worldradio - "These guys have solved the problem associated with verticals. That is, an
awful lot of RF is wallowing around and dropping into the dirt instead of going outward
bound. A half~fwave vertical does need radials if it is end fed (at the bottom). But the same
half-wave vertical does not (as much, hardly at all) if is fed in the center.”

IEEE-"Near field and power density analyses show another advantage of this antenna
(asymmetric vertical dipole): it decreases the power density close to the ground, and so
avoids power dissipation in the soil below it. The input impedance is very stable and
almost independent of ground conductivity. This antenna can operate with high radiation
efficiency in the MF AM standard broadcast band, without the classical buried ground
plane, so as to yield easier installation and maintenance.”

BANDS OF OPERATION

COUNTER-

MODEL 2ml15mI17ml20m

30m

wWT MOUNT POISE

Challenger DX " N =

-

3 Wires
Ground Mount @ 25

Drop In

2| b5

Eagle DX L3 i

191bs | 1-1/4" pipe | 80" Rigid

T an D:{

251bs | 1-1/4" pipe | 80" Rigid

Voyager DX

39 Ibs | Hinged Base

New Release: TITAN DX

This all purpose antenna is
designed to operate 10m-
80m, WARC bands included.
It sits on a 1-1/4" pipe and
can be mounted close to the
ground or up on a roof, Its
bandwidth and no twne fea-
ture make It an ideal antenna
for the limited space environ-
ment as well as a terrific addi-
tion to the antenna farm.

ANTENNA

PRODUCTS INC.
6010 N. Old Dixie Hwy.

Il \/c;; Beach, FL 32967
TO ORDER, CALL

(207) 778-3728




the Marriott Catering Service, with a |

most unforgettable view as background.
From Mount Nebo one can oversee the
Jordan Valley, the Dead Sea on one side,
Jericho and the river Jordan on the other.
As the sun set, the colors of the land-
scape below and on the horizon were
exquisite. Here on this spot Moses went
to the top of Mount Nebo and The Lord
said to him, “This is the land which I
swore to Abraham, Isaac, and Jacob that
I would give to their descendants™
(Deuteronomy). Later that evening, the
pileups reverted to the normal state that
we had gotten used to during the days
and nights before.

The Final Day—Really

Saturday July 29th, really the last day
of this very special operation, we de-
cided that later in the afternoon the sta-
tions would be dismantled and antennas
taken down. The multitude of equipment
that we brought had to be packed and
made ready for the return trip. At ap-
proximately midday, once more the
frenzy peaked, as one more time His
Majesty JY 1 came on the band from his
Palace QTH in the southern city of
Agaba. Unfortunately, the HF propaga-
tion was very bad, and very few had a
chance for a contact. We at Mount Nebo
could not hear him, so the net control
was done somewhere in Europe. We lefi
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Photo B. Mohammed JY4MB at JY74Z. The fan? It's 104° F!

Mount Nebo, had one more look at the
unbelievable view of the surrounding
landscape and went downhill with all the
equipment that had accumulated at the
site over the past days.

We made more than 15,000 QSOs on
all the bands except 160 meters. Repeat-
edly we gave our QSL info, so here it is
one more time: All QSLs go via JY6ZZ,
direct or bureau.

We arrived at the hotel in the after-
noon. Tired and dusty, we rested a bit,
took a well-deserved shower, and pre-
pared ourselves for the festive dinner
that we were invited to by His Highness
Prince Raad JY2RZ. At the appointed
time we all assembled at his home,
where our fellow Jordanian amateurs, who
had been with us all the time, joined us. We
discussed the pileups, the activity of the
past days and the plans for the future.

We were taken completely by surprise
when His Majesty King Hussein JY I ar-
rived and joined us for the evening din-
ner. Many anecdotes were told and
pictures taken. For us six Israeli hams, 1t
was the ultimate climax of an incredibly
successful and special DXpedition. We
hope that we will have many more op-
portunities to work together with our
fellow hams from JY-land.

On Sunday July 30th we packed
the equipment, cleaned up the mess,
gathered and signed the logbooks,
got our few personal belongings from

" the hotel, returned the Keys and every-

thing was ready for the return trip. Shak-
ing hands and saying good-bye was
certainly not easy after such a week.

Sigh, Back To Reality

Within a few hours we were back in the
bustling Tel Aviv traffic. Everything seemed
like a dream—a dream that had come true.

Allow me a word of thanks 1o Amir
4X6TT. who coordinated the whole
event, and to the wonderful team of Is-
raeli operators for making this such a
memorable week. Special thanks to the
JY operators, friends, our partners in the

' task of controlling the pileups. It was

great being together with you for this
momentous and historical performance.
Mohammed JY4MB, Secretary of
RJARS, did an amazing job of orches-
trating. guiding, and supporting the
whole operation, from the beginning un-
til the end. Special thanks for his endur-
ance in staying with us the whole tume.
And thanks to Ibrahim JYSEV, for the
endless technical support, for keeping
the towers and antennas up and the am-
plifiers running.

Thanks too to Ali Shoukri JY3AK of
the Royal Palace, for the intermediary,
logistics and support. There are no words
to describe the appreciation and gratitude
from all of us to His Majesty. King
Hussein of Jordan, JY1. for all you have
done for us. Without your personal in-
volvement and assistance this event could
not have come to pass. Salaam—Shalom.

Editorial Note

Having operated from Amman as JY|
and JYSAA, it was particularly enjoy-
able for me to get this report of the joint
JY/4X team at Amman and Mi. Nebo.
I've been to Mt. Nebo and looked out
over the biblical area. If you can, plan
on a visit to Jordan, where you'll have
no problem getting a JY8 call. And plan
to see this small country from Irbid in
the north to Agaba in the south. You'll
bring back wonderful pictures of the ru-
ins at Jarash, the pink city cut out of the
mountains at Petra, the view from Mu.
Nebo, the crusader’s fortresses, and the
tiled floors of churches at Madaba going
back to the Roman and Greek times.
Heck, you may even be able to organize
a visit with His Majesty! . . . Wayne.



ORDER NOW 1-800 4 HOBBY KITS

| AIRCRAFT RECEIVER

Hear exciting air-craft
i communications—
w pick up planes up 1o
100 miles away!
Receives 110-136
MHz AM air band, smooth varactor tuning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensitivity and lots of speaker volume. Runs on 9V
battery. Great for air shows or just hanging around the
airport! New 30-page manual details piot tak, too. Add
case sel for "pro” look.
AR-1 kit.....529.95 Matching case set, CAR ...514.95

FM RECEIVERS & TRANSMITTER

Keep an ear on the local repealer, police, weather or just
lune around. These sensitive superhet receivers are fun to
build and use. Tunes any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual conversion,
ceramic filtering, squelch and plenty of speaker volume.
Complete manual details how the rigs work and
apphications. 2M FM transmiter has SW RF oul, crystal
controd (146.52 included), pro-specs and data/mike inputs.
Add our case sets for a mice finish.

FM Receiver kit Specify band. FR-146 (2M), FR-6 (6M),

FR-10 (10M), FB-220 (220MHZ) .....oivvviinrnrern. 538,95

CFR Maiching case set
FT-146 Two Meter FM transmitier kit

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a termific audio
generator at a fanlashc price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave output adjustable 0-5
voll p-p. Frequency selected by direct keyboard entry and
with handy conlinuous tune tuning knob. Crystal controlled
accuracy of 10 ppm and two memories for rapid frequency
changes. Relire that jury-rigged old generator and treat
yourself fo the pleasurs of using a new state-of-the-art SG-
550!

SG-550 Kit .5199.95 SG-550WT assembled .....5269.95

STEREO FM TRANSMITTER

Run your own Sterec FM radio station! Transmils a stable signal
in the B8-108 MHz FM broadcast band up to 1 mile. Detailed
manual provides helplul info on FCC regs, antenna ideas and
range o expect. Latest design features adjustable line level
inputs, pre-emphasis and crystal controlled subcarrier. Connects
to any CD or tape player, mike mixer or radio. Includes free

tuning tool too! For a pro look add our matching case set with on- [g

board whip antenna
FM-10A Slereo transmitter kit ... $34.95

Warld's smallest FM wireless
mike. Smaller than a sugur cube [
- including battery and mike. Two
sels of SMT paris supplied in |
case you are clumsy' Ternfic -

audio pick-up (pin drop at 5 it) and transmit range of 300 ft.
We include the battery (walch siyle), electret mike and
even a tuning tool! Be a James Bond and learn SMT too!
FM-5 Micro mike Kil ....o.....oneeeeeiinieases $19.95

MICRO-MIKE

SHORTWAVE RECEIVER

Fantasiic recewer that captures the
world with just a 12° anfenna! Can
receive any 2 MHz portion from 4-11
MHz. True superhet, has smooth
varactor tuning. AGC, RF gain
conirol, plenty of speaker volume and runs on a SV battery.
Fascnating Scout. school or club project, provides hours of
fun for even the most senous DXer. For the car, consider our
shortwave converter. Two swilchable bands (in 3-22 MHz
range), each 1 MHz wide—tunable on your car radio dial, Add
some interest to your drive home!

Shortwave receiver kit, SR1.................... e 529.95
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Shortwave converter kit, SC1 ... $27.95
Maiching case set for SR1,CSR .................. $14.95
Malching case sel for SCI,CSC.........cccooreee.. $14.95

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your
batteries for peak capacity. Advanced arcuitry has optimized belore charge to
eliminale memory eflect and 1o condition batienes that have been poory cared for in the
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
minutes for some types! And “top-ofi” charge mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constanl
currenl charge while being monitored by a negative delta-V system that cuts off the fast
charge at the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NiMH packs from 2 10 10 cells (easily expanded) and current capacities up to
10 Amp-hours. Runs on 12 to 15 VDC. Quit ing your battenes, buying new packs,
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or
wired and tested with case at a special price. Kit builders: add our matching case set for
a snazzy finish.

DN-1 Dr. Ni-Cad conditioner/fast charger Kil............ccccommmmmmmsssssssines, $49.95
ey BT TR R ————————. ) | ¥
DN-1WT Fully assembied Dr. Ni-Cad with Case ... 589.95

FM WIRELESS MIKES

Pick the unit that's nght for you. All unils transmit a stable
signal in the 88-108 MHz FM band up to 300" except lor
High power FM-4 and PB-1 Phone bug that go up to 1/2
mile.

ii

FIR-T BASIC LN i mvimimr st $5.95
FM-2, as above

but with added mike pre amp ...................87.95
FM-4, long range with

very sensitive audio pICKUD .....coceemmeesnenes $14.95
PB-1, Phone bug needs no battery,

o R R T T — ) | L
MC-1, Micro size sensitive mike carinidge

JOF FM-1,2.4...cccceceiinscrmorasnsssmessssassrnsesssnnss $2.95

L AM TRANSMITTER

High guality, true AM broadcast band transmitter is designed
exactly like the big commercial rigs. Power of 100 mW, legal
range of up to 1/4 mie. Accepts ine level inputs from tape
and CD players and mike mixers, lunable 550-1750 KHz.
Complete manual explains circuitry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
Dees with the AM-1! Add our case set for a true station look.

AM-1 Transmitter kil...........cccooviciioeneccriiianne
CAM Malchingcase sel....................co......... $14.95

SPEED RADAR

New low-cost microwave Doppler radar kil “clocks® cars, planes, boats, horses, bikes or an

large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LE

digetal readout displays speed in miles per how, kilometers per hour or
fest per second' Earphone output allows for listening to actual Doppler
shift. Uses two 1-lb colfee cans for antenna {not included) and runs on 12
VDC. Easy to build—all microwave circuilry is PC siriplne. ABS plastic
case with speedy graphics for a professional look. A very useful and full-

Q'
: of-fun kit.
SG-7 COMPIEIE Kil.orereeoereoeeoereoesooeosesenressseesrn 590,95

—

SCANNER CONVERTER

Tune in on the 800-950 MHz action using
your existing scanner. Frequencies are
converted with crystal referenced stabilty
o the 400-550 MHz range. Instructions
are even included on building high
performance 500 MHz antennas. Well designed circuit features
extensive filtering and convenient on-offfbypass swilch, Easy
one hour assembly or available fully assembled. Add our
matching case sel for a professional look.

SCN-1 Scanner converter kil...............ccccoee. $49.95
SCN Maiching case Sel.........c.ccvvvcmrrersnnsens 51495
SCN-1WT Assembled SCN-1 and case........ $89.95

STEREO PEAK HOLD BARGRAPH

Finally a dual Eﬂbﬂgfmhmmipeakhddﬁsﬂaﬁﬂmwphdsﬂmmanﬁlqnﬂeﬁ
catching but their d is their downfall - they just can’t capture the peaks. Our kit is li
two units in one, a fast display lo show the signal and a long persistance display to capture
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use,
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
virtually any signals, from voltmeters to audio VU meters lo audio power amps lo SWR
meters. Complete intructions for easy hook-up to most any device. Add our maiching case
set for a sharp looking unit.

PH-14 Dual Linear balgamph e $39.95 PH-15 Dual Log bargraph kit ..$39.95
PH-16 Dual Semi-Log bargraph kil.....$39.95 CPH Matching case set .........514.95

enliven regular music. Add a by
Bucket Bagade IC Dewice for rekable solid-state

for a neat, pro look.
RV-1 Surround Sound/Reverb kit.................559.95

AV-1WT Assembled RV- 1 andcase.........ccccccocccauen

SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly
big-voice revesb to your radio voice that others will envy! Our reverbv/surround sound kit uses a

Adjustabie reverb, delay and mix controls to cusiomize your

sound. Easily connected to radios, stereos, CB's and TV's. Plentiy of audio lo dnve a small speaker for stand-alone
operation loo. Expenierence the fun and realism that surround sound provides - without spending hundreds! Add our case sel

CRV Matching case set.........cccciimimmninnnsinnass $14.95

SPEECH SCRAMBLER CRYSTAL
RADIO

Descramble mosl scramble syslems heard
Relive the radio past with a crystal set

on your scanner radio or sel up your own
like your grandiather buill. Uses genuine

scambled Cﬂmummm system _mrml' clrye
or ratho. Lalest [

sy - o Galena crystal and catwhisker. Several

different types of radios are buill,

used for fantastic audio quality - equivalent
including standard AM broadcast,

to over 30 op-amps and mixers' Crystal
controlled for crystal clear sound with a buill-

shortwave and even WW Il foxhole
style. To compare modern semicon-

in 2 watt audio amp for direct radio hook-up.
For scramble systems, each user has a unit
ductor detectors, we include a diode for

for full duplex operation. Communicate in
privacy with the 5S-70. Add our case set for

a fine professional fimsh comparison. No soldering required and
LSSU maiching case set........... $14.95 free, get it now before Clinton taxes it!
SS-TOWT Assembled :

SS-70 and case set .............579.95 | CS-1 Crystal set kit ............... $19.95

Control vi

TOUCH-TONE REMOTE CONTROL

' Touch-Tone remote confrol. The URC-1 has 16 swilched outputs, 4 adjustable outpuls
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, etc.) and 3 limers adjustable from 10 mS to 40 hours!
Two level password control allows secure control and multi-level access. Six di%_itt‘ LED display shows currently entered
codes and a crysial controlled touch-tone decoder provides reliable operation.

complete control of remole radios, thermostats, hi-fi's, homes or even faclories with the URC-1.

3
H
- |
1|

ere's nothing else like this unit, be in
ouwr maiching case set

ior a handsome fimsh.
URC-1 Remote control ki ............occonennnn $129.95 CURC Malching case st ............cccconnianee $14.85
URC-1WT Fully assembled URGC-1 and CASE .........cciiiiinmismsssissioisasissssisiessissssisssets ssisess $188.95

FM SUBCARRIER DECODER

Tap into the worid of commercial-free music and data that is camied over many standard FM broadcast radio stations.
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcamier band. Many radios have a
demod output, but if your radio doesn't, if's easy lo locale, or use our FR-1 FM receiver kil which is a complete FM radio
with a demod jack built-in. These “hidden™ subcamiers carry lots of neat programming - rom slock quoles 10 news lo
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1,

SCA-1 Decoder Kil.......cc.cceeeeerisesesssssssnnes $27.95 CSCA Malching case Sel..........coccemssrisssrnerss $14.95
FR-1 FM receiver kit ............cooeesssnrasas $24.95 CFR Matching case for FR-1.............

TOUCH-TONE DECODER

Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio
speaker or phone line is all that is required to instantly decipher touch-tone phone
numbers or codes. A 256 digil memory stores decoded numbers and keeps its memory
even in the even! ol power loss. An 8 digit LED display allows you to scroll through the
memory bank 1o examine numbers. To make il easy 1o pick oul number groups of codes,
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart.
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable
detection of numbers at up lo 20 digils per second! For a professionally finished look,
add our matching case sel. Start cracking those secrel codes tomorrow with the Tone
Grabber

TG-1 Tone Grabber kit............599.95 CTG Matching case sel.......514.95
TG-1WT Fully assembled TG-1 and case...........ooriiiemrersisersnnens $149.95

L-C METER

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any
digital multimeter. Two pushbutton ranges for high resclution readings and we even give you calibration components to
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without
an accurate LC meter. For a pro look, add our maiching case set.

ey MNeq, "4 SO $34.95 CLC case sél........c.cmmmmmmmmerisssnsaens $14.595
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driver features pulse width modutabon control

)

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, hall
step rotation, direction and power down mode, can drive most any
allowing full motor torque even al

low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set
lor a professional assembly.
o SMD-1 Stepper Kil .....cooveieesnsineas §24.95 MSC-1 DC motor kit......524.95
" ¥ CSMD SMD-1 case....................514.95 CMSC MSC-1 case.......5$14.95

siepper motor. Our DC

DIGITAL VOICE RECORDER

Chatterbox digital voice storage unit will record your message of up to 20 seconds.
Time is splil up into four 5 second blocks which can be played separately or
cascaded for longer messages. An LED display shows message location and
current mode for easy operation. Nifty built-in interfaces allow simple connection 10
transmitters for automatic keying when the PTT is initially closed or after it is
released. You can even loop your rig's mike through the Chatterbox. For contest or
fun use, the CB-1 can drive an external speaker. Includes a buill-in electret mike.
For that finishing touch, add our matching case sel

CB-1 Voice recorder kit.................559.95 CCB Matching case set .............514.95

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

atistaction guaranieed. Examine tor i0d
4 95 for shipping. handling and

HAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD




Number 16 on your Feedback card

Into Orbit with the Final Phase 3

Thc Amateur Satellite Program has
come a long way since the launch
of OSCAR-1 on December 12,
1961. OSCAR stands for Orbiting Satel-
lite Carrying Amateur Radio. OSCAR-1
was built by Project OSCAR, a West
Coast group. The launch took place only

four years after that of Sputnik-1 from |

the Soviet Union. OSCAR-1, weighing
in at 10 pounds and costing about $64,
carried a 140 milliwatt CW beacon
transmitting “HI” on 145 MHz. The
transmissions lasted 22 days ull the sat-
ellite re-entered the atmosphere from its
very low earth orbit.

Since then there have been many ama-
teur satellites, some simple, and others
supporting many complex experiments
and transponders. We have had satellites
with simple telemetry beacons, with
voice and CW transponders like repeat-
ers in the sky, and with complex, digital

OSCAR

It’s a bird! It’s a plane! It...

store-and-forward flying BBSs. or radio
bulletin-board systems.

Phase 3-D is the largest, most complex
and international “hamsat” project to date.
It 1s scheduled for launch from French
Guiana later this year on board an Anane-
5 booster. The main body 1s nearly seven

feet in diameter and three and a half feet |

tall. With solar panels extended, the wing-
span is over 20 feet. The satellite weighs in
around 500 pounds with an estimated pro-
gram cost of 4.5 million dollars. When
Phase 3-D achieves orbit it will be given
an OSCAR number, perhaps AMSAT-OS-

- CAR-29, or something in the low 30s, de-

pending on the schedules of other projects
waiting for launch in 1996.

Support for this immense program
comes from AMSAT groups around the
world. No one ham organization has the
resources to plan, build and get a ride to
orbit for a satellite of this magnitude.
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Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

- What is AMSAT?

AMSAT stands for Radio Amateur
Satellite Corporation. The original
AMSAT was founded in 1969 in the
District of Columbia as a non-profit

! “OSCAR-1 weighed 10
. pounds and cost about $64.
‘ Phase 3-D weighs around 500
pounds and the estimated cost
is $4,500,000.”

educational organization dedicated to
foster amateur radio’s participation in
space research and communication. The
first project for the new corporation was
getting a launch for Australis-OSCAR-5
in 1970. This was to be the last Phase 1-
type satellite, i.e. low-earth-orbit and
short life.

The second project for AMSAT was
the first Phase 2-type satellite, AMSAT-
OSCAR-6. The Phase-2 classification
requires that the hamsat be designed for

= S a— — _——— — e

| long life. A-O-6 was expected to last a

year with solar cells and rechargeable
| batteries. It lasted over four years till the

batteries shorted out. Today we have
‘ ‘ OSCAR satellites built by many groups
| | around the world and the “numbers”
are increasing rapidly. There have also
been several RS satellites from the
previous Soviet Union. With many
groups using the AMSAT name, like
AMSAT-DL of Germany and AMSAT-
SA of South Africa, the original group
in the United States i1s now called
AMSAT-NA for AMSAT North

| America. Funding for Phase 3-D comes

Fig. 1. The Phase 3D spacecraft.
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from membership dues, individual and



9 Autry

ASTRON

irvine, CA 92718
CORPORATION (714) 458-7277 = FAX (714) 458-0826

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY  RUGGED « RELIABLE

SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

« CROWBAR OVER VOLTAGE PROTECTION on all Modeis

PERFORMANCE SPECIFICATIONS
* INPUT VOLTAGE: 105-125 VAC

* QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts

(Internally Adjustable: 11-15 VDC)

» RIPPLE Less than 5mv peak to peak (full load &

Wt e)

12
12
12
13

ﬁ"if’ﬂ

wo )

16

ZELs 28E

Shipping
Wi. [lbs.)
4

5

7

9

10

1

13

13

18

27

46

48
Shipping
WL (Ibs.)

13

18
27

46
48

13
20
29
46

38
50

Shipping
Wi. [lbs.)
10
12
13
18

12

excepl AS-3A, RS-4A, RS-5A, RS-4L. RS-5L low line)
| = MAINTAIN REGULATION & LOW RIPPLE at low line input » All units available in 220 VAC input voltage
Voltage (except for SL-11A)
o HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
= THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M o ONE YEAR WARRANTY = MADE IN U.S.A.
LOW PROFILE POWER SUPPLY
Colors Continuous IC8* SanIHII
MODEL Gray Black Duty (Amps) [Amps] HxWx
SL-11A . . 7 1 25 % 7% x 9%
SL-11R . . | 11 2% =7 =9%
SL-11S a B 7 11 2% = T% = 9%
SL-11R-RA B 7 1 =T =9%
RS-L SEHlES * POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN
MODEL Duty [Amps) [Amps) HxWx
RS-4L 3 4 3% = 6% = 7'
RS-5L 4 5 3% x 6% x TV
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous ICS* Size (IN)
L MODEL Duty [Amps) (Amps] HxWxD
T e RM-12A e 12 5% x 19 x 8'%
RM-35A 29 35 oYax W x12%
RM-50A 37 50 51k x 19 x 12%
RM-60A 50 55 I x19x12%
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8%
RM-35M 25 35 5% x 19 x 12%
|  RM-50M 37 50 5% x 19  12'%
MODEL RM-35M RM-60M 50 55 7x19 % 12%
Coiors Continuous ICS" Size [IN)
RS-A SERIES MODEL Gray  Black Duty [Amps) (Amps) HxWxD
RS-3A . 2.5 3 3 X 4% X 5%
RS-4A . . 3 4 J% x 6% x9
RS-5A . 4 5 3% X 6% X 7%
RS-TA . . 5 7 Ju x6%x9
RS-7B . . 5 7 4 X T% X 10%
RS-10A . . 7.5 10 4 x 7% X 10%
RS-12A . . 9 12 4% xB8x9
RS-12B . 9 12 4 x 7% x 10%
RS-20A . . 16 20 5x9x10%
H5-35A . D 25 35 DX 11T X1
RS-50A ¢ 37 50 6 ¢ 13% x 11
MODEL RS-7A RS-70A o 57 70 B x 13% x 12%
Conlinwous ICS* Size [IN)
HS'M SEHIES MODEL Duty (Amps) (Amps) AHxWxD
PNRTIIE * Switchable volt and Amp meter
RS-12M Bl 12 4% x8x9
| « Separate volt and Amp meters
RS-20M 16 20 O x9x 10%
RS-35M 25 35 5x 11 x 11
RS-50M 37 50 6 x 13% x 11
| MODEL RS-35M RS-70M 57 70 6 x 13% x 12%
i = » Separate VoIt and Amp Meters = Qutput Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES i sy
- o L S Continuous Ics* Size [IN)
' MODEL Duty [Amps) (Amps) HxWxD
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 <] 2 12 4% xBx9
V5-20M 16 9 4 20 5x 9 x 10%
VS-35M 25 15 7 35 Sx1ix1
VS-50M 37 22 10 50 6 x 13% x 11
» Variable rack mount power supplies
VEM-35M 25 15 f 35 5% x 19 X 12%
MODEL VS-35M VRM-50M 37 22 10 50 5% x 19 x 12%
® Builtin speaker .. Continuous Ics* Size (IN)
MODEL Gray  Black Duty (Amps) Amps HxWxD
RS-7S . o 5 7 4 x 7% x 10%
RS-105 . . 1.9 10 4 x T% X 10%
RS-125 . . G 12 4% x8x9
RS-205 . . 16 20 5x9x 10%
MODEL RS-12S SL-11S . . 7 11 2% % 7% x 9%

“|CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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LRTSw b ot el . |
Photo A. The Flight Model Phase 3-D I
Spaceframe inside the clean room facility. |
The specially built handling structure will
allow easy access to all parts of the satellite
during integration.

corporate donations. The American Ra- |
dio Relay League has been instrumental |
in financial support of the 1.5 million
dollars (cash, labor and components)
pledged by AMSAT-NA.

AMSAT-NA provides a vast array of
services to support those interested in
learning about amateur-radio satellites.
To help track each satellite, the AMSAT
Software Exchange makes tracking soft- |
ware available for most popular personal |
computers. AMSAT also runs its own ‘

|

QSL bureau and awards program for
satellite users.

The AMSAT-NA Field Organization
is ready to help those looking for
information on a more personal level. |
With over 100 Area Coordinators, there ’
are some in most localities willing to an-
swer questions about the satellites, arrange |
for demonstrations or provide talks for ‘

|
I
II

local clubs and ham conventions.
AMSAT-NA sponsors regular HF nets
with the latest news on satellite activity
and Phase 3-D progress. One of the most
popular nets is held every Sunday at 1900
UTC on 14.282 MHz USB. In  addition
there are many VHF nets around the country
with similar information coverage with |
supplementary local items of interest. One lo-
cal net, the Houston AMSAT Net, can be
heard across most of North America at 10 |
p.m. Central Time via Anik E2, Transponder ‘
18, 5.8 MHz audio subcarrier. It is also car- |
ried by various VHF and UHF repeaters in |
addition to a 160-meter feed on 1860 kHz ‘
AM from WAORCR in Missouri. |
Current AMSAT information is also
available via the Internet. A World Wide ]
Web page can be found at hup:/ |
www.amsat.org. There is also a *fip’ site |
at fip.amsat.org, and up-to-date discus-
sions about Phase 3-D and other topics |
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can be checked out by subscribing to
amsat-bb@amsat.org. Just send a mes-
sage to listserv@amsat.org to subscribe.
More information about AMSAT.
telephone BBSs and nets can be ob-
tained for a self-addressed stamped en-
velope to AMSAT, 850 Sligo Ave., #600,
Silver Spring MD 20910.

Why Phase 3-D?

With so many amateur-radio satellites
in the sky, why build such a large and
expensive one? The current satellites
have limitations that Phase 3-D is de-
signed to answer. The Phase-3 series of
amateur-radio satellites are designed for
long-life and wide, simultaneous, geo-
graphical coverage. They are built to last

. several years and have high orbits.

| Phote B. The completed Phase 3-D flight
| model L-band antenna undergoing gain
. and pattern testing at the integration
facility’s antenna test range. Preliminary
gain measurements exceeded 15 Dbic with a
| surprisingly clean pattern.

. The orbit modifications that will be
. performed on Phase 3-D after launch is a

“Every day large volumes of E-mail, pictures, voice files,
programs, bulletins and telemetry are sent via low-earth-orbit
digital satellites. Phase 3-D will also provide connections between

ground-based computers and remote users in real time.”

The current Phase-3 satellites include

AMSAT-OSCAR-10 and AMSAT-OS- |

two-year process to go from the original
transfer orbit provided by the Ariane

CAR-13. A-O-10 was launched in 1983. | launcher to the final stable orbit. After
Although the on- board computer 1s no | launch the satellite will have a perigee,
longer working due to radiation damage | or low point, of only 200 kilometers
in the memory system, the UHF to VHF | with an inclination with respect to the
linear transponder is still operational | equator of 10 degrees. The satellite’s
when the solar cells are receiving | main motor will raise the perigee by 300
enough sunlight to power the radio gear. | kilometers and the apogee by 8,000 kilo-

A-O-13 went into orbit in 1988, Al-
though most of the systems still work
well, the satellite’s orbit will decay in
December ol this year due to orbit insta-

bility caused by gravitational effects of

the moon and sun. Phase 3-D is designed
as a replacement for A-O-10 and A-O-
13, with some significant extras.
A-0O-10 and A-O-13 provide excellent
coverage with their high elliptical orbits,
but the orbital characteristics of both re-

meters. The long-duration ammonia arc-
jet motor will provide a very low-energy
' thrust to bring both the perigee height up
r to 4000 kilometers and adjust the incli-
nation to 63.4 degrees. This inclination
is stable and will not drift over time for
} the desired elliptical orbit. The satellite
~ will provide optimum performance for
users in the Northern Hemisphere.
‘ A-0O-10 and A-O-13 provide good sig-
' nals for earth stations, but only when

quire significant tracking programs to | high-gain antennas are in use on the
predict future access from a specific | ground side. A primary goal of Phase
point on the earth. The apogee or high | 3-D is to improve link margins by 10

point of their orbits also fluctuate over
time from Northern Hemisphere to
Southern Hemisphere coverage, and
back again. The final orbit of Phase 3-D
will not fluctuate over time, but will
maintain stability and provide a repeat-
ing pattern that will allow users to pre-
dict where the satellite will be on any
given day and time.

to 15 dB on all bands. This means
that earth stations will need less power
and lower-gain antennas for reliable
communication. During periods when
the satellite’s antennas are pointed
- directly at the earth, effective communi-

cations may even be possible with only

omnidirectional antennas, like those on
| acar.




GORDON WEST

Ham /Commercial Code Course

10 wpm through 30 wpm,
6 long-play stereo code cassettes

ﬁPrepare for amateur radio Extra 20 wpm code test.
¥ Pass commercial 16 wpm, 20 wpm, and 25 wpm code tests.
¥ Earn both licenses with one code course from “Gordo.”

e

This Gordon West
Commercial/Extra code
course actually OVER-
QUALIFIES you for passing
the amateur Extra class
code test. Amateur Extra
class operators
automatically receive code
credit for second class and
third class radiotelegraph
operator telegraph Elements
1 and 2.

Go on to pass telegraph
Element 3, 20 wpm code
groups, and telegraph
Element 4, 25 plain
language words for
commercial first class
radiotelegraph operator
certificate.

All instructions spoken on tape on how to prepare for both
commercial and amateur radio “top gun” exams. Many ham radio
QSO-type tests and many commercial code groups (CG) and plain
language (PL) examinations, ALL with narrated answers.

_ Califurnia

AVAILABLE DIRECT FROM

GORDON WEST RADIO SCHOOL

2414 College Drive, Costa Mesa, CA 92626
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Photo C. The flight prototype U-band paich
array undergoes testing on the Phase 3-D in-
tegration facility antenna range. The array
exhibits measured gain figures comparable
to that of a commercial 40-element crossed
vagi. Actual on-the-air contacts, with sur-
prisingly good results, have been made
through the AMSAT OSCAR-13 satellite us-
ing this array as an uplink antenna.

The low-earth-orbit digital satellites
have shown the advantages and useful-
ness of computer-oriented bulletin-
board systems in the sky. Every day
large volumes of E-mail, pictures, voice
files, programs, bulletins and telemetry
are sent via these satellites. The opportu-
nities have allowed a glimpse of what
can be accomplished with orbiting “digi-
sats,” but data rates are still limited and
the orbits are low, providing short access
periods. Phase 3-D will offer several
digital experiments, some at data rates
that could support digital video, and ac-
cess times that will be more akin to on-
demand connectivity. Rather than acting
only as a stand-alone flying computer
BBS, Phase 3-D will also provide con-
nections between ground-based comput-
ers and remote users in real time.
Connecting to or through Phase 3-D via
the Internet is a real possibility depend-
ing on the use of ground-based control
stations.

Another limitation of A-O-10 and A-
O-13 is the effect of high- power earth
stations “hogging™ the transponder. Dur-
ing normal operation, ground-based us-
ers share the transponder output power.

Photo D. “Lights! Camera!” AMSAT-
NExecutive Vice Presidemt Keith Baker
KBISF gives Dave Brody, Segment Producer
of the Sci-Fi Network program Inside Space,
an on-camera tour of the Phase 3-D Integra-
tion Facility in Orlando, Florida. The pro-
gram is slated to appear in late spring 1996.
20 73 Amateur Radio Today » March 1996

Each uplink to the satellite’s receiver is |

re-sent by the downlink transmitter,
much like a typical VHF-FM repeater,
but with a much wider bandwidth. A lin-
ear transponder can handle many sta-
tions simultaneously by transponding a
range of uplink frequencies to a corre-

| sponding range in the downlink. When

one station transmits excessive uplink

power, the weaker users are “de-

sensed.” or just seem to disappear. Phase
' 3-D has a system called LEILA, a Ger-
| man acronym describing an “alligator”
 sniffer. An over-powered uplink will be
isolated and notified by a series of beeps
on the downlink to lower the power
level. If the situation is not corrected by
the ground user, LEILA will apply at-
tenuation to the signal to even the load
on the transmitter. Several levels of
attenuation can be applied.

Getting Ready for Phase 3-D

|'
' Another goal of the Phase 3-D pro-
‘ gram is to retain enough commonality
with existing hamsats so that current
' user equipment i1s not made obsolete.
| Many popular frequencies in the VHF
| and UHF bands will be used by the new
' satellite. A station that is set up to oper-
ate via A-O-13 Mode “B" (70 cm up and
2 meters down) will find the new satel-
' lite an easy transition. For those looking
for new bands and higher frequencies,
Phase 3-D offers a promising array of
frequencies.

The radio system of Phase 3-D 1s sel
up as a matrix of receivers and transmit-
ters. Uplinks and downlinks cover the
satellite bands from 15 meters up
through 24 GHz. Today’s Mode “B” be-
comes Mode “UV.” This stands for UHF
(70 cm) uplink and VHF (2 meter)
downlink. Typical voice and CW com-
. munications will be possible via most of
the band combinations. Mode “LS” (1.2
GHz up and 2.4 GHz down) may become

one of the most popular by the year 2000.
| The anticipated lifetime of Phase 3-D

is 15 years. It is truly designed for ad-
vanced communications into the next
century. To prepare for the new satellite,
potential users should begin with today’s
hamsats. Books and other publications
' are available from AMSAT and the Ameri-
' can Radio Relay League. Start with the
| easy satellites, like RS-10, RS-12 and A-
' O-27. Then progress to the high-orbit
| “DX” hamsats, A-O-10 and A-O-13. A

— — e

Photo E. A close-up view of Phase 3-D’s
flight model Propellant Flow Assembly
(PFA). Valves and piping on the left side of
the unit will be used to fuel the spacecraft’s
hypergolic propellant tanks on the ground
| prior to launch, as well as controlling the
flow of propellanis to P3-D’s 400 Newion
kick motor while in orbit. Likewise, valves
and piping located on the right side of the
PFA will be used to fill the spacecraft’s
\ ammonia tanks, and later will control the
flow of ammonia to the satellite’s arc-jet
| positioning molor.

series of entry- level articles are in the
works for 735 “Hamsats” column
throughout 1996. Start now to get ready
for amateur radio’s next great adventure.
Photos and figures for this article are cour-
tesy of Keith Baker KB | SF, AMSAT-NA Ex-
ecutive Vice President, AMSAT-NA and
AMSAT-DL. 72

Radio Bookshop

Phone 800-274-7373 or 603-924-0058, FAX 603-924-8613, or
se¢ order form on page 88 [or ordering information.

Books and Tapes for Beginners

TAB4354 Beginner’s Handbook of Amateur Radio by Clay
Laster W5ZPV, 395 pages. Wonderful book for newcomers. It
is basic and well illustrated. Even if you have all the other ham
handbooks, you'll still find this one useful $22 00

WSGWNV No-Code Video, Manual, Part 97 Rales by
Gordon West Leamn how to be a ham radio operator $29.95
WSOWNC Technician Class License Manual: New No-
Code-by Gordon West This book covers everything vou need
to become a Technician Class Ham. Every question and answer
on the examination 1s found in this one book. FCC Form 610
application. $9.95

XTAL-1 The Crystal Set Handbook by Phil Anderson
WOXI. Want 1o give a kid an exciting present? Or maybe
yourself? Crystal sets are alive and fun. Here's a whole book
packed with crystal set circuits that anvone can build. Now stant
saving those oatmeal boxes, okay? 133 pages, $10.95

Code Tapes
73T05 Genesis 5 wpm code tape This beginning tape takes
1]rmﬂ1mghtlt26hﬂﬂs, 10 mumbers and necessary
punctuation complete wath practice every step of the way. 55.95
73106 The Stickler 6 wpm code tape This 1s the practice tape
for those who survived the 5 wpm tape and it is also the tape for
the Novice and Technician licenses. It is comprised of one solid
hour of code. Characters are sent at |3 wpim and spaced at §
wpm $5.95
73T13 Back Breaker 13 wpm code tape Code groups again at
a brisk 13+ wpm so you'll be really at ease when you sit down
in front of a steely-eyed volunteer examiner who stans sending
vou plain language code at only 13 per. $5.95
73T20 Courageous 20+ wpm coce tape Go for the extra
class icense. $5.95
73125 Mind Boggler 25+ wpm code tape. $5.95
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Robert S. Capon WA3ULH
322 Burlage Circle
Chapel Hill NC 27514

Kit enthusiasts have been rewarded
this year with some new Kkits with great
features, and they start at about $100, so
there’s never been a better time to dis-
cover the joy of building your own ra-
dio. Your knowledge of amateur radio
will be greatly enhanced, and you may
discover that one QSO made on your
home-brew rig is more satisfying than
10 QSOs made on a commercial trans-
Celver.

This article will provide you with a
road map to the latest kits, along with
tips and answers to the frequently asked
questions for the first time Kit builder.

Six Terrific Kits

This article takes a look at six Kits:
five hot new transceivers and a rather
unusual memory keyer (see the full re-
view of the KC1 in this issue) with a
built-in frequency counter. Each trans-
ceiver kit features a superhetl receiver,
and was selected because of its unique
characteristics.

NorCal-40A, by Wilderness Radio.
The NorCal-40, originally introduced by
the Northern California QRP Club, has
been reintroduced by Wilderness Radio,
a newly formed kit company. The
NorCal-40A is ideal for beginners; the
jacks and switches mount directly to the
board, so there is no point-to-point wir-
ing. This feature makes the radio very
easy to build (I put my NorCal-40A

NorCal-40A.
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What's New In Kits?

Take a gander at some goodies.

together in just two evenings). Wilder- | band modules are gold-plated internal plug-in

ness Radio’s NorCal-40A comes in a
tiny 4 x 4 x 2 enclosure (weighing less

modules. Unfortunately, each band module
has eight toroids, so if you intend to build the

than one pound) with a very snazzy two- | Siemra for operation on nine bands (like I

tone blue paint job. The kit comes with a
punched and silk-screened latched en-

have), be prepared to wind a lot of toroids.
But aligning each band module is a snap, re-

closure, jacks and knob set, and a first | quiring about 15 minutes each to tune up
class silk-screened printed circuit board. | against your main station transceiver.

“There’s never been a better time to discover
the joy of building your own radio!”

This 40 meter superhet CW trans-

|

ceiver, designed by Wayne Burdick |

N6KR, has been optumized for ex-
tremely low current drain of only 15 mA
on “receive” using headphones. The ra-
dio features RIT, AGC, 400 Hz CW fil-
ter, and full QSK and delivers 3 watts
output. The receiver is absolutely su-
perb. The most challenging aspect of the
NorCal-40A is that the builder is re-
quired to wind the toroids. First-time
builders, however, should not be overly
intimidated by this because the radio is
supported with excellent documentation.

Sierra, by Wilderness Radio. Again,
the Sierra, originally designed by N6KR
and introduced by the Northern Califor-
nia QRP Club has been reintroduced by
Wilderness. Despite its tremendous so-
phistication, the Sierra also has charac-
teristics that make it an excellent kit for
intermediate builders. Like the NorCal-
40A, the jacks and switches mount di-
rectly to the board, so there is no
point-to-point wiring.

The Sierra is ultra portable, measuring
only 5.5 x 6.5 x 2.5 inches (weighing

' less than two pounds), and has ex-

tremely low current drain of 35 mA us-
ing headphones. This combination of
factors makes the Sierra great for por-
table and backpacking use, and ideal for
battery operation and Field Day.

The Sierra can be purchased with up
to nine interchangeable band modules

for operation on 10-160 meters. The |

i

The Sierra features RIT, AGC, 400 Hz
CW filter, and full QSK, and delivers 2
to 3 watts output on all bands. The kit
comes with a punched and screened
latched enclosure, jacks and knob set,
and silk-screened printed circuit board.

OHR-400, by Oak Hills Research.
The OHR-400 1s a new kit for intermedi-
ate to advanced builders. The radio has
become my favorite base station QRP
transceiver, because it 1s switch-select-
able for operation on 80, 40, 30 and 20
meters, so band changing 1s effortless.

The OHR-400 also has a superb re-
ceiver with silky smooth QSK. The ra-
dio really excels at copying very light
signals, and it compares favorably with
my commercial HF transceiver at dig-
ging out stations at the noise level. This
makes the radio ideal for milliwatting
work. But the OHR-400 is not ideal for
backpacking; it has a hefty cabinel mea-
suring 8 X 8 x 4 inches (weighing almost
four pounds), and the radio draws

approximately 300 mA on receive.
The OHR-400 comes with excellent
documentation, and was a pleasure for




me to build. I really took my time with |

the radio, and savored the experience
of building the kit. The radio has three
printed circuit boards that mount on a

solid internal aluminum chassis. The

boards are the oscillator, receiver, and
transmitter. Interconnecting the boards
and panel components is accomplished
with approximately 50 point-to-point
color-coded wires. Again, the docu-
mentation for performing the wiring is
first class, but this amount of wiring
should typically not be attempted by
first-time builders. (Oak Hills has
other Kkits ideal for the beginner, like
the single band Explorer described
below.)

The OHR-400 features RIT, AGC,
narrow CW filter, and full QSK, and
delivers 5 to 8 watts output on all
bands. The kit comes with a punched
and screened enclosure, jacks and
knob set, and the three printed circuit
boards are silk-screened. It has nice
finishing touches, including a phono
jack on the back with VFO output for
hooking up a frequency counter, a rear
panel power level pot, an LED lamp,
and a knob set and silk-screening on
the front panel for an optional keyer.
The toroids are pre-wound, clipped
and tinned.

Cascade, by NorCal. SSB on 20 and
80 meters. The Cascade is the latest

club project by the famous Northern
California QRP Club, and was de-

signed by John Liebenrood K7RO. The |

Cascade joins an elite group of SSB
QRP kits, so now phone enthusiasts
can discover the fun of building their
own SSB transceiver. Despite its simi-
larities to the Sierra in physical design
(jacks and switches mount directly to
the board, so there is no point-to-point
wiring) the Cascade is a kit for
advanced builders, and an oscilloscope
is very helpful during the test and
alignment process.

The Cascade is ultra-portable, with
physical dimensions identical to the Si-
erra, and has extremely low current drain
of 80 mA using headphones. So the Cas-
cade is also superb for portable and

backpacking use, and ideal for battery |

operation and Field Day.

The Cascade comes standard with two
interchangeable band modules for opera-
tion on 20 and 75 meters. The band mod-

ules are gold-plated internal plug-in |

’ |
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modules. Each band module has only six
toroids.

The Cascade features AGC and speech
synthesizer, and delivers approximately 8-10
walts output on each band. The kit comes
with a punched and screened latched enclo-
sure, jacks and knob set, and silk-screened
printed circuit board. The Cascade’s docu-
mentation takes the builder through 10 inde-
pendent stages so that you can trouble-shoot
and align the Kit as you go.

TAC-1, by S&S Engineering. Synthesized
CW transceiver with digital display for 80 or
40 meters. The TAC-1 is the latest in a worthy
product line of synthesized transceivers of-
fered by S&S Engineering. Unlike the
thumbwheel tuning of its predecessor. the
Ark-40, the TAC-1 comes with a convenient
tuning knob. With a single press on the tuning
knob, tuning toggles conveniently between
1 kHz and 100 Hz steps.

The TAC-1 is an excellent kit for interme-
diate to advanced builders. Like the NorCal-
40A and the Sierra, the jacks and switches
mount directly to the board, so there is no
point-to-point wiring, and the documentation
is excellent. However, the components den-
sity of the kit is high, and it would be rather
difficult to align the synthesizer without the
use of an oscilloscope.

The stability of the TAC-1 synthesizer
and the digital readout make the radio
ideal for serious beacon work. The radio is
also very nice for operators who enjoy
having a digital frequency display. The ra-
dio draws approximately 225 mA, which
is needed to drive the synthesizer and LCD
display. So the radio is still fairly well
suited for portable use, albeit with a some-
what larger battery than the NorCal-40A
or the Sierra.

The TAC-1 features RIT, AGC, narrow
CW filter, and full QSK, and delivers ap-
proximately 3 watts output. The Kit comes
with a beautiful extruded aluminum case that
is punched and screened and features an at-
tractive plastic bezel for the digital display.
The TAC-1 also comes with jacks and knob
sel, and a first class silk-screened printed
circuit board.

The finished TAC-1 is a work of art. The
populated printed circuit board 1s a virtual
fiesta of components and colors.

KC1 Keyer, by Wilderness Radio.
Memory keyer with frequency counter.
Designed by the legendary QRP de-
signer Wayne Burdick N6KR, the KClI
combines an unlikely and extraordinary
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juxtaposition of functionality: a memory
keyer with a frequency counter that
reads the frequency in CW!

Measuring only 2.5 x 0.8 inches, and
drawing only 4 mA, the KCI has be-
come the first accessory that I put in
each of my home-brew QRP rigs. The
kit comes with fewer than 20 compo-
nents, and can be assembled in about a
half hour. Interfacing it to your QRP kit
is a bit trickier, because you have to
identify the best places to obtain a VFO
signal, and fiddle with values of cou-
pling capacitors to make it work. The
KC1 also lacks the audio output to drive
headphones, so the audio signal of the
keyer must be injected into the final au-
dio stage of your rig.

As of the writing of this article, Wil-
derness Radio was gathering user com-
ments from many of the popular
QRP kits, and furnishing interface
instructions with the kit.

When finished, the KCI1 can be
programmed with up to four different
VFO offsets to provide three-digit fre-
quency readout accurate to 1 kHz. The
KC1 also enables you to key in a three-
digit frequency, and will give an alert
tone when you dial to within 2 kHz of
the frequency!

The KC1 is a respectable memory
keyer, but lacks the dazzling array of
keying features (like automatic sequenc-
ing of serial numbers) found in the
Logikeyer III. The KC1 does include
side-tone, weight control and multiple
memory partitions. Keyer memories are
stored in non-volatile memory; however,
memories do not have separate buttons
for each partition. For example, 1o access
memory partition number three, the user
presses the keyer button three times.

Mounting the KC1 is very easy, be-

' cause the momentary switches used to

operate the keyer also serve to mount the
unit directly behind the front panel, or
beneath the top cover of your trans-
ceiver. The keyer can also be mounted
internally at a remote location.

Oldies But Goodies

This article would not be complete
without mentioning a number of the
great “classic” Kkits:

WM-1 Wattmeter, by Oak Hills Re-
search. QRP with power ranges of 10
watts, | watt and 100 milliwatts.

Explorer, by Oak Hills Research. Single-
band superhet CW transceiver kit for 20, 30,
or 40 meters. Features RIT, AGC and full
QSK. 2-3 watts output. The kit comes with a
punched and screened enclosure, jacks and
knob set, pre-wound pre-tinned toroids, and
silk-screened printed circuit board. Excellent
transceiver for beginners.

PC1 Digital Frequency Counter, by
S&S Engineering. LED display frequency
counter with handsome extruded aluminum
cabinet. Excellent frequency readout com-
panion for home-brew QRP rigs, and a versa-
tile piece of test equipment for your test
bench.

Logikeyer III, by Idiom Press. The latest
memory keyer in the Logikeyer series, the
Logikeyer III now features six memory loca-
tions and non-volatile storage memory in
EPROM. The postage stamp sized Logikeyer
III has a robust array of superlative keying
features and options such as automatic
sequencing of serial numbers for contests.

I hope this article encourages you to build
your first amateur radio kit, or to upgrade to
build a new kit. Discover the joy of making a
contact or working a new DXCC country on

a radio that you built yourself. Happy
building!

Very special thanks to my kit-building
partner, Paul Stroud AA4XX, who built
the TAC-1 and the NorCal-40A and who
helped me troubleshoot the Cascade.
Ernie AD4VA assisted me with the
on-air testing of each of the radios.

-
-----------



Getting Started: Tips
Jor the Beginner

If this is your first kit, take a moment
to prepare before building the kit. Be-
fore you open your first parts package,
you may want to purchase a plastic com-
partmentalized parts box, which can be
very handy for sorting and inventorying
| components. I found some nice boxes at
a local housewares/kitchen supply store.
Alternatuvely, Radio Shack™ has a suit-
able component box that costs a bit more
(#64-552).

Read through the documentation very
carefully rwice, paying special attention
to the information provided on compo-
nent value data.

With every kit that I have built, there
~are at least a couple of components
whose markings are hard to figure out.
However, what seems complex when
you first open the kit can be simplified
by sorting out the parts, and checking
off the items on the parts list supplied
with the kit. When you've checked off
" all of the clearly marked items, you’ll
probably be left with only one or two
confusing components, and it will be
much easier to figure out which is
which.

It you do not already own a soldering
iron, 1 recommend a low wattage iron,
| (such as the Radio Shack™ #64-2067, a
30 watt pencil) with an extra fine
pointed tip. This will be plenty of heat
for fine printed circuit work.

I also recommend purchaseing a good
soldering iron stand (such as the Radio
Shack™ #64-2078) with a sponge tray.
Using a good stand is an important
safety consideration, and keeping the
iron clean 1s one of the tricks to success-
ful soldering. After every few solder
joints, wipe the hot ron across the wet
sponge to keep the tip clean.

Finally, you will probably need a
good solder sucker (such as the Radio
Shack™ #64-2098A). I have never com-
pleted a kit without soldering at least
- One component in the wrong place. The
. solder sucker will enable you to remove
' components with minimum wear and

tear on the printed circuit board.

Answers to Some Frequently Asked Questions:

*Can trim capacitors go in the wrong way? No. Resistors and ceramic disk capacitors
can’t be put in the wrong way either.

*Can electrolytic capacitors go in the wrong way? Yes. Electrolytic capacitors have a
positive and a negative side. The negative lead is shorter and is marked with a stripe and a
“minus” mark. The positive lead is longer. and may have a small “+” sign, or may be un-
marked. Tantalum capacitors =iso have a positive and negative polarity, with positive
marked by a “+" sign.

*Can integrated circuits go in the wrong way? Yes. When you put in the 1Cs, be certain
to match up the dot or notch on the IC with the dot or notch on the layout diagram. You
may also notice that each of the sockets has a notch. Align the notch so that it is oriented
with the dots.

*How are crystals installed? Crystals can go in the circuit in any arrangement, and they
do not have a positive/negative polarity. It’s helpful for crystals to be installed approxi-
mately 1/8-inch above the circuit board so that the crystals do not break if the printed
circuit board is subjected to mild shock or vibration.

*How are the diodes mounted? For diodes that are lying {lat on the board, match the
black band of the diode with the band on the silk-screened board.

*How is magnet wire on toroids soldered? Theoretically, magnet wire uses a coating
which is melted off during soldering. I have found, however, that the coating does not melt
off completely, and that the resulting solder joint does not make a good connection in all
circumstances. It is safer to carefully scrape away the coating with an X-acto blade prior to

soldering.

Troubleshooting

If you are having any problems, remember
that most problems boil down to a mistake in
wiring, component placement, or a solder de-
fect. Before calling tech support, check the
following:

*Solder defects: The most common defect
in soldering is a solder bridge. This occurs
when solder connects two pads that should
not otherwise be connected. Solder bridges
can be fair-sized globs of solder that must be
removed with a solder sucker or braid, but
can also be tiny threads of solder that are eas-
ily removed with an X-acto knife. Study your
work under a magnifying glass and good
work light, and examine it carefully for solder
bridges before you apply power to your Kit.

eWiring: IU's very easy 10 reverse wires
in the final hookup stage of your Kit.
Carefully check through all of your
wiring for defects.

*Components: Carefully check your com-
ponent placement and polarity one by one.
Remember, transistors, integrated circuits.
electrolytic capacitors and diodes have (o be
installed with the right orientation.

*Lead Lengths: Check 0 make sure that
component lead lengths and wires are as
short as possible.

*Noise in the receiver: Change the power
supply or use a battery to see if the noise
disappears.

*Dead receiver: Belore you align your kit
(usually peaking up a series of inductors and
capacitors) it's not at all unusual for the kit's
receiver to sound completely deaf. Patiently
20 through the alignment procedures to peak
up your receiver before you decide that your
receiver isn’t functioning properly.

If you have doublechecked all of the
above items, it may be time to call the kit sup-
plier. When you call, be sure to have a care-
fully prepared list of questions handy so |
that your tech support call is as efficient as
possible.

You might also be able to get help from an
experienced kit builder in your local radio
club. If all else fails. most of the companies
will troubleshoot and align your radio for a
sel fee.

Good luck! 73|
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- 73’s DX Dynasty

Award

Number 26 on your Feedback c_ird

| Thls is the current list of DXDA award winners. The DX Dynasty Award is the most enjoyable DX award around.

Any correspondence concerning DXDA should be addressed to DXDA, c/o 73 Magazine, 70 Route 202 N,
Peterborough NH 03458.

BASIC AWARD—
100 COUNTRIES

WORKED

1.

o~~~ N

W1RFW

. WB2DIN
. KT1A

. W3FDU

. KASJOL
. WB1BVQ
. NW70

. AK4H

. W3HCW
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
2.
23.
24.
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
92.
53.

KZ2W
K9FD
WD5SN
KASTNZ
K9GBN
N5GAP
WB3FMA
NNGE
AL7HG
N6CGB
KIGAN
K9JPI
N4WF
K6PKO
KW7J
VEBJO
WA4IUV
W4ZFE
N4KMY
WOHBH
K8KJN
KG1V
K1KOB
KY3F
PY2JY
YBSBEE
YB5BEH
WB9SBO
NOAFW
KASMOM
N3l
W6DPD
KEBGG
VEBVK
KDSRD
wW4awJJ
KOHSC
KI6Gl
IK1APP
KJ4RR
K8MDU
N1EIU
K1DRN
WDSREC

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
5 1
72
73.
74.
.
76.
77.
78.
9.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91
92.
93.
94.
g5.
96.
97.
98.
99.V

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
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ZL2BLC 111. VE4ACF
VE3EFX 112. VE4SI
WIMCJ 113. PJ2KI
N6IV 114. WB4CKY
KN8D 115. W6EQB
KC5YQ 116. KK41Y
WB6EITM 117. IK11YU
KA2AOT 118. N6GCN
K4LHH 119. KB1AF
VE2QO 120. KB8BHE
KESAT 121. KE2CG
WOsuU 122. VS6CT
W300U 123. G3IZQ/W
NR2E 124. WB6FNI
KF5PE 125. KAOIAR
N3FBN 126. K9SM
KB4SJD 127. W6BCQ
N3EZX 128. KASMSL
IKBGCS 129. WB4FLB
WB4| 130. N7GLT
NG1S 131. WAOX
WB7UUE 132. KF4GW
HK4EB 133. NAQGH
KOBFR 134. VE1CBK
N7GMT(KF7SH) 135. 7J1AAL
AA4VN 136. K6ICS
KA1LMR 137. NZ7W
NBAXA 138. WBON
NM2i 139. WC7F
KD9YB 140. F6IFE
HC2CG 141. KL7N
VE1BXI 142. KESLM
YC20K 143. WABYOO
NRGNL 144 VE2MFD
GM3UBF 145. N3APQ
5Z24BP 146. HK1DBO
IOAOF 147. NM3V
. VE1BN 148. IK6GFY
KA2NRR 149. WBBUAN/M
5Z4DU 150. NK6Z
KB8ZM 151. KB6IUA
HK4CCW 152. WOOKH
waJQ 153. WB5FXT
HC2AGT 154. NB3E
WD5SN/M 155. N2ESP
VE1BHR 156. YU2EJU
VE1AGZ 157. OZ1DXX
K5A0B 158. IK5I1U
KW2D 159. KA1ION
PY3ARZ 160. KD3AI
WB4ETD 161. OK1AEH
N2FPB 162. WILCR
KD3CQ 163. 8P6SH
K4NNK 164. KAGSPQ
VU2DNR 165. ZF2KH
AAS5BE 166. WEMVV
PY30G 167. JABCAQ

168.
169.
170.
. JAOSU
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194,
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209,
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.

171

221

KIBWF
K2MRB
AAGGM

NUBZ
GOGRK
YB8VM
DV1iBRM
WOTU
N7CNH
PY3I0
YBOZCA
YBOAF
VE3PQB
Wa2sVv
N1ADE
WP4AFA
KS7V
W20FB
G4ASL
NSJUW
KASBWAS
S5NOWRE
AA4IP
JR5KDR
KD2WQ
KA3NIL
WABYWK
VE1ACK
HP2XVB
WBS5KYK
N5JUJ
N4OBJ
9Q5NW
KW2D
VE1HA
HP8BSZ
IK8JJQ
YC3DKN
IBVKW
K2EWA
KD3CR
N9GDG
KF8K
FD1BEG
DU1DZA
N8IMZ
KK4YA
LU1JDL
KABYYZ
KA4TMJ
WASDDC
YIHCIS

. YC3FNL
222.
223.
224,

GOFWG
KV4B
NSIET

225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.

241

WASWIG
N3CDA
KEBKT
IK7DBB
JYSEC
N1ETT
PY2DBU
18IYW
NOISL
KC4BEB
WA7QQI
KA1RJG
0Z9BX
KB4HBH
KA3RWP
NJI1T

. W4DCG
242,
243,
244
245.
246.
247.
248.
249.
250.
i
252.
253.
254,
255.
256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272,
273.
274.
275.
276.
277.
278.
279.
280.
281.

YCORX
VE70J
AA4W
NOGMM
KB4HBH
KM4HF
CE1YI
KA1FVY
N2GVB
N2DAO
WFS8E
YBOHZL
NSMBD
N4SNS
KA3TGY
JN3XLY
N4DUV
KASMRU
KA40TB
N4JED
AB4KA
WA7OET
KA3RVH
CE7ZK
NI9J
WBOPTN
KB8DAE
WOCL
WB7VUB
JF6TUU
ZY3IO
KB4VIR
OE6CLD

N7JJQ/ DU3

KK4FB
DU1AUJ
K2EWB
NI5SD
N2JXC
NOIWT

282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294,
295.
296.
297.
298.
299,
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.
326.
327.
328.
329.
330.
. WA3SKKO
332.
333.
334.
335.
336.
337.
338.

331

WB3BDH
K1CVF
KA3CXG
KA1SPO
WAANWT
KJ40I
KA3UNQ
WB2VMV
KD4MM
OE3DHS
KDSHT
DL8OBC
G3KVA
WA4NEL
KA4VZ0O
NOIDT
KA1FUE
KD7EO
JHBMWW
KB8ICD
JA1CKE
N3GEE
JASMG
KA1FTU
WABKMK
N2IBW
N4THE
N3CYD
JA4TF
W6YLL
WA1S
KC5WA
NE6WK
PY40Y
KG7BO
WB3FQY
WCOA
VE4AMU
YCOMCA
WASLEU
KB2GLO
OZ1FNX
K6GCF
KC4PCX
KA7EXD
DKSEA
HLS5AP
SM7BRO
ON6DP

KBOABI
DA2UI
SMOBNK
WA2BMQ
WAQQIT
5Z4BH
KBOALG



- Packet Radio -
Portable & Affordable!

* Simple Installation
* No External Power
* Smart Dog™ Timer
% Perfect For Portable

* Assembled & Tested

Model BP-1 o vHF UHF, HF aom)

Packet Modem
Made in [].5.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this 1s what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compauble
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the ume for YOU
to join the PACKET REVOLUTION!

400 Daily Lane
[m po.Boxs210 1-800-8BAYPAC

Grants Pass, OR | 1-800-822-9722 \
{ [ncorporated 97527 (S03) 474-8700

|
!

CIRCLE 269 ON READER SERVICE CARD

TRANSMITTER LOCATION

Direction Finding System
Tracks Down

Models available with
computer interface,
synthesized speech,
for fixed or mobile
use, covering 50 MHz
to 1 GHz. Call or fax
for details

» Stuck Microphones

» Cable TV Leaks

* Jammed Repeaters &
Cell Sites

CIRCLE 13 ON READER SERVICE CARD

REPEATER CONTROLLER
With AUTOPATCH $139.95

i L

Repeater controller with DTMF Controlled Autopatch and 4 control
outputs. Switch selectable CWID, VOX or COR receiver control.
Assembled tested board. 180+ DTMF codes. LED's for Power, TX,
RX, Phone. Intel 8749 microcontroller. Board size 3.8 x 6.3 inches.
You add receiver, transmitter, power supply (12v), phone line, and
antenna svstem. Circuit board 1s top quality, double sided. plated
through holes. solder mask on both sides and parts legend. Shipping
$5.50 for US Priorty Mail Insured. Send $145.43 Postal Money
Order onlv. Best time to call, 5pm to 7pm Pacific iume. Leave vour
address on my answering machine for more information or wrte to:

ﬁ John Bell (702) 267-2704

1381 Saratoga St. Minden, NV 89423

CIRCLE 27 ON READER SERVICE CARD

WE DON'T BUILD THE MOST,

WE JUST BUILD THE BEST!

e e — —

e Our LM-470D is now redesigned
to hold 15 ft. of antennae at 70 mph!

¢ Tri-Ex builds the finest in crank-up.
free-standing or guyed fowers.

e All towers are complete with
rigid concrete base mount.

CAL |

OR WRITE
FOR A FREE
CATALOGUE!  {f

Y
5,

&

7
rn-Ex
TOWER CORPORATION

7182 Rasmussen Ave. * Visalia, CA 93291 {1
I

Where engineering and quality come first!

TO ORDER CALL TECH SUPPORT

800-328-2393 L 209-651-7839
209-651-5157

CIRCLE 22 ON READER SERVICE CARD
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339. OA4ANR 369. KK6JY 399. KF2LC
340. OD52Z 370. N2BI 400. Wv2zX
341. VE3ZD 371. KK4XL 401. LUSEWO
342. LU2ATR 372. JA3SSB 402. WAOCLR
343. HL5FRG 373. KBOADI 403. VO1UL
344. UB5LRS 374. 17-50156 404. VE6GAML
345. N1ICC 375. VU2SMN 405. WD4REX
346. UYSXE 376. EAGAAK 406. WAQCLR
347. PS7AB 377. N3IHS 407. VE3VJC
348. IKANPC 378. NSMOT 408. WATMKS
349. KD1CT 379. KB2NEK 409. JH6FHJ
350. DU1CHD 380. PY2DBU 410. JESEMA
351. UB4WZA 381. WA2CKP 411. WK8X
352. LUSCF 382. WB2PPN 412. TI2YLL
353. G7AZP 383. JA1-20762/BV 413. KP4WN
354. VES5AAD 384. AB4ZD 414. KD6MOS
355, IK3ITX 385. YCBEMH

356. SM4SEF 386. WABRLB 150 COUNTRIES
357. N9CPK 387. NSVWM ENDORSEMENT
358. VE2JWK 388. VE7SKB

359. N7JXS 389. KB4BCC 1. WB2DIN
360. KO4VO 390. VE7GSE 2. NAWF

361. JEIGWO 391. YC8BWN 3. N6GCB
362. JIM2DRM 392. KN6ER 4. KSFD

363. IKISLE 393. KD1CJ 5. NOAFW
364. JF7QUE 394. G2BFO 6. N3lI

365. HL5BUV 395. KB7ROK 7. WB1BVQ
366. VE3GLX 396. VK2EQ 8. KAZAOT
367. N7QXQ 397. 4X4-2175 9. KieG1

368. JEGKLR 398. JE1BGL 10. N7GMT

NEUER SRY DIE
Continued from page 8

room? | forget how many hundreds
of billions of dollars the whole thing
was estimated to cost.

My queston resulted in more ob-
fuscation, and a shift to an even
higher level of encrypted language.
After my asking my question about
four nmes I finally got a grudging
yes, that’s about what it all adds up
(0. 1 told the colonel he and the Air
Force master minds who thought up
this one were crazy. | suggested they
use technology instead of brute force
to solve their problems, and that if
they insisted on pursuing this I'd
raise all the hell I could. and do my
best to embarrass them for such a
stupid and expensive idea.

Well, 1t never happened. though |
don’t know if my grain of sand’s
worth of resistance had any part in
their abandoning the project. Any-
way, we didn’t lose 450 MHz back
in 1956.

While 1 was there they intro-
duced me around. One of the chaps 1
met was in charge of assigming
berths to the media on Navy ships. |
said, hmm, what have you got open?
Well, they had a supply ship going to
Antarctica with an opening. | told
"em to hold it for me. It was a three-
month trip, so | didn’t have the time
to go, much as I'd have liked to. Bui
[ thought | might be able to talk Jim
Mormissett K2ZOLK, who'd been my
assistant editor for a couple of years,

into making the trip on assignment. |

asked what the possibility was of my |
reporter taking along a ham station |

to use on the ship. No problem, ex-
cept I'd have to get permission from
the captain of the ship.

Sure enough, Jim liked the idea,
so I sent him a Retina Illc 35mm
camera for the photos and arranged
for a Hallicrafters transmitter and
receiver for the ship. Then 1 set
about getting permission from the
ship’s captain. He said he had no

. objection, but of course I'd have to

get it okayed by the Navy Chief of
Communications, Admral Bruton.
The Admiral mixed the ham station,
for no reason 1 could see, and he
flatly refused to discuss the matter.

S50 | wrote an editorial explain-
ing exactly what had happened.
And, since | had my editorial work
done a few weeks ahead of schedule,
I took off for a scuba diving trip to
Acapulco. Well, there was this fan-
tastically beautiful British girl I'd
met in Bermuda who was also into
diving, and who was working for a
dive shop there. But that’s another
story. The diving was great and [ got
some spectacular pictures.

But when 1 got back to the US 1
found mysell in Great Big Trouble.
It seems that my assistant editor, Art
Brothers WTNVY, thought my edi-
torial didn’t have quite enough zing
to 1t, so he edited it a bit. The word
“traitor” was added and Admiral
Bruton was not amused. The pub-
lisher, Art, and 1 were soon facing

Continued on page 43 |
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11.
12.
13.
14.
15.
16.
I
18.
19.
20.
21.
22.
23.
24.
295.
26.
27
28.
29.
30.
31.
32.
33.
. W28V

. W6BCQ
36.
37.
38.
39.
40.
- 41,
42.
43.
. KB8BHE
45.
46.
47.
48.
49.
50.
<3 )
S
53.
. YBOHZL
55.
56.
57.
58.
99.
60.
61.
62.
63.
. KD4AMM
65.
66.
67.
68.
69.
70.
i
- 72.
73.
74.
7.

IKBGCS
IK1APP
VEGJO
VE4ACF
WB4
IK1IYU
KE2CG
G3IZQ/W1
WBG6FNI
K8MDU
VEGVK
KB6IUA
WBSFXT
YU2EJU
IK5IIU
KE8SLM
KA1ION
KABSPQ
WEMVV
JABCAQ
KIBWF
JAOSU
WDSN

F6IFE
VE2MFD
WP4AFA
5NOWRE
KD2WQ
VE1ACK
N5JUJ
9Q5NW

ISVKW
KD3CR
N8IMZ
GOFWG
N2FPB
KEBKT
0Z29BX
NJ1T
CE1YI

JN3XLY
KASMRU
CE7ZK
KBB8DAE
K2EWB
NISD
KD3CQ
KA40TB
WB2VMV

KDSHT
KA3NIL
NO1DT
KA1TFU
KA4TMJ
JA4TF
KA3UNQ
KB8ZM
K2EWA
WA1S
PY40Y

76.
FoF §

WCOA
OZ1FNX

78. KA7TEXD
79. ONG6DP

80.
90.
91.
92.
93.
94.
95.
96.

VE1RJ
NEWK
WASKKO
KBOABI
SMOBNK
WAQQIT
5Z4BH
OA4ANR

97. OD5ZZ
98. VE3ZD
99. HLSFRG
100. UBSLRS

101

. PS7AB

102. KD1CT
103. DU1CHD
105. IK3ITX
106. VE2JWK
107. N7JXS
108. JM2PRM
109. HL5BUV

110

. VE3GLX

111. KK6JY

112
113
114
115
116
117
118
119

. EAGAAK
. N3IHS

. WA2CKP
. VE6AML
. WAQCLR
. WATMKS
. KD6MOS
. KP4WN

120. LUSEWO

200 COUNTRIES
ENDORSEMENT

oo~~~ s —

10.

. N3l
. WB2DIN
. KSFD

K8GCS

. NOAFW

. WB1BVQ
. VE4ACF
. KisGl

. N6GCB

K8MDU

11. YU2EJU

12.

KESLM

13. WD5N

14.
15.
16.

17.
18.

F6IFE
S5NOWRE
KE2CG
ISVKW
CE1YI

19. W6BCQ
20. CE7ZK

21.
22.
23.
24

KBB8DAE
K2EWB
KD3CQ
KD4MM

25. KDOHT

26.

KA4TMJ

27. N7GMT
28. JAATF
29. K2ZEWA
30. WA1S
31. PY40Y
32. ON6DP
33. VE1RJ
34. WASKKO
35. WAGQIT
36. 5Z4BH
37. HLSFRG
38. JAI-20762/BV
39. VE6AML
40. LUSEWO

250 COUNTRIES
ENDORSEMENT

1. WB2DIN
2. IKBGCS
3. WD5N

4. KBMDU
5. KE2CG
6. CE1YI

7. CE7ZK
8. K2EWB
9. KDSHT
10. N7GMT
11. KD3CQ
12. KB8DAE
13. WA1S
14. PY40Y
15. VE1RJ
16. 5Z4BH
17. N2BI

18. 1750156
19. VEGAML
20. KB8ZM
21. LUSEWO

300 COUNTRIES
ENDORSEMENT

. WB2DIN
IKBGCS
. K2EWB
. KBMDU
. N7GMT
. WA1S

. PY40Y
. KD3CQ
9. VE1RJ
10. UYSXE
11. IK3ITX
12. VU2SMN

ONOU AN =

350 COUNTRIES
ENDORSEMENT

1. WB2DIN
2. PY40Y
3.UB4WZA 3
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General Chairman, Ken Allen, KBSKE Asst. General Chairman, Dick Miller, N8CBU
* Giant 3 day Flea Market * Exhibits * Activities for the Non-Ham
When and Where ¢ e NEW DATE THIS YEAR oo oo Returned Checks
May 17, 18 and 19, 1996; Dayton, Ohio at Hara Arena A $25 service charge will be assessed on all returned checks.
Deadlines

Communications

FAXMail: (information sent to you via FAX): Set your Fax to In order to have time to return tickets to you, we must have
manual send/receive, then call (513) 276-6934 advanced registration orders postmarked not later than May 3

(USA) or April 26 (Canada). Tickets will not be mailed before
January 15th,1996. Ticket requests that are received AFTER
the deadline will be processed and HELD for pick-up at the

BBS via America Online: Keyword “Ham”, then "Conference" ,
then "conventions”, then "Hamvention"

PHONE: (513) 276-6930. For fast response, please obtain Hamvention Office in the Silver Arena. Tickets can be picked
the committee Voice Mail box numbers via FAXMail or BBS. up beginning Thursday, May 16 at 8:00 a.m.

FAX {inCUming}: (513) 274-8369 Flea Market

MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964 Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
E-MAIL: Hamvention@ aol.com or n8emo@ix.netcom.com ONLY. No spaces sold at gate. A maximum of 3 spaces per
WWW: http://users.aol.com/hamradclub/dayton.htm person (non-transferable). Electricity is available in a portion of

the last Flea Market row for $50 additional. Rental tables and

Special Services _
chairs are not available in the Flea Market. Vendors MUST

Lodging information and special award nomination forms were e GRS :
in our 1995 Program. A limited number of Handicap parking order an admission ticket for each person when ordering Flea

permits are available. License Exam by appointment only. Market spaces. Please send a separate check for Flea Market
For Form 610. call 1-800-418-3676 space(s) and admission ticket(s). Spaces will be allocated by
Call, FAX, Mail, or BBS for more information. the Hamvention committee from orders mailed by February 5.
B earvios Please use 1st class mail only.

Bus sl Baorovidad batasan Limvartion. AirForea Notification of Flea Market space assignment will be mailed on or
w i i A about March 25, 1996. Please indicate in the box below if you
Museum, Salem Mall and Forest Park Mall parking areas.

Many hotels/motels will have bus service for a nominal charge. would like to attend regardless of Flea Market space assignment.

| HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. |

e gge—_— . F F . . FE E FE F F B B FE _F T T I W O W OCIE R T R W R I T T T TR T T I I T T T R R T ek

How Many
Advance Registration | o R s e
Enclose check or money order for amount indicated in 0 Grand Banquet @ $23.00** $
U.S. dollars and type or print your name and address clearly. Alternate Activities
Make checks payable to: Saturday Luncheon @ $9.00 $
Dayton HAMVENTION Mail to - Sunday Luncheon @ $9.00 5
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 & # Total $
Flea Market tickets Please check one and enclose two checks. F'E;“a;kﬁ + —mﬂtgp?‘% :
= ission ti if flea market space(s) assigned (Max.3 spaces) e
- Send admission tickets only if fle ; $200/3 adjacent $
1 Send admission tickets regardless of flea market space assignment. Electricity add $50.00 $
— - {  Covered tent $290.00 ea. $
Name Call # Total $
Address
: - = *$15.00 at door
City State Zip+4 805 00 at door. if availa
¥ Admission ticket must be

Daytime Phone #( ) Evening Phone # () ordered with flea market spaces



Number 30 on your Feedback card

Simple Secondary Frequency

very ham is required by the FCC
Em make certain his or her trans-

mitted signals are entirely within
the band or subband appropriate to the
license class. Operating outside assigned
frequency band segments invites “Pink
Slips™ from the FCC, requiring explana-
tion as to why the offense occurred and
whal means are being used to prevent 1t
happening in the future. Continued off-
frequency operation can result in fines,
possible jail time, and even cancellation
of your license. Because of this, most
hams have either expensive, fancy com-
mercial transceivers with digital fre-

Stay within your legal frequency.

Standard

change in frequency, although some
crystals are far more stable over time
than others. Hams are interested prima-
rily in 100 kHz and 25 kHz marker fre-
quencies because these accurately mark
the edges of most bands and subbands. A
low-frequency crystal drifting off fre-
quency causes these markers to dnft,
too, which could result in out-of-band
operation, with the unfortunate conse-
quences mentioned in the first para-
graph. However, a crystal of a frequency
of 10 MHz which also drifts a bit will

' not cause the same amount of error as

the low-frequency crystal, because its

quency readout controlled by a crystal, | frequency, and drift, is divided by a

“This marker generator provides accurate marker RF signals at 1
MH?z, 100 kHz, 50 kHz, 25 kHz, and 10 kHz when the crystal oscillator
is zero beat with WWYV or otherwise set to exactly 10 MHz.”

or they build and use a secondary fre-
quency standard, commonly called a
“crystal marker generator.” It is for hams
whose budgets don’t include a thousand
dollars or more for a fancy commercial
transceiver loaded with bells and
whistles that this article is presented.
There are a number of marker genera-
tor circuits presented in the ham maga-
zines as well as in the ARRL Handbook.
Most, however, specily the use of a crys-
tal at 100 kHz or 1 MHz. A glance at the
listing of crystals for sale in any mail or-
der parts dealer’s catalog will show that
crystals of these frequencies are rather
expensive. It is possible (and very
simple) to build a marker generator
based on a much higher crystal fre-
quency, plus it has advantages in long-
term stability over the lower frequency
crystals usually specified. It also saves
money, because surplus microprocessor
crystals usually cost only about $1.00.
Every crystal, regardless of cost, is

subject to “aging” which results in a |
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lactor of 100 at 100 kHz, and 400 at 25
kHz. In “real life,” after the 10-MHz
crystal has been adjusted to exactly 10
MHz, either by using a frequency
counter or by zero beating the crystal
with the signal from WWYV, any drift in
crystal frequency due to aging will be so
minute after being divided down to the

desired 100 kHz or 25 kHz that it cannot |
 be heard. For all practical purposes, the

divided marker frequencies will remain
accurate over time.

The secondary frequency standard—the
crystal marker generator described here—
1s based upon the use of a 10-MHz surplus
microprocessor crystal as its standard. It is
called a “secondary” standard because it is
set to frequency with a frequency counter
or by zero beat with the carrier transmitted
by WWV. Primary Standards are those
maintained by the National Bureau of
Standards, which are very precise and very
expensive, and serve, among other things,
to establish the carrier frequency of WWV
and WWVH.

J. Frank Brumbaugh KB4ZGC
P.O. Box 30
Salinas PR 00751-0030

This marker generator provides accu-

| rate marker RF signals at 1 MHz, 100

kHz, 50 kHz, 25 kHz, and 10 kHz when
the crystal oscillator i1s zero beat with
WWYV or otherwise set to exactly 10
MHz. It uses the fewest, most common,
inexpensive, and readily available com-
ponents: one crystal, one 5-voltl regula-
tor, five TTL logic ICs (commonly
called “chips™), three 1/4-wall resistors,
two disc ceramic capacitors, one small
rimmer capacitor, one ON-OFF swiltch,
one 9-volt battery, and one single-pole
five-position wafer switch. The total
cost, using all new “surplus™ parts, will
be less than $10.00. This is very
inexpensive insurance to make certain
all your transmissions are on legal
frequencies!

Circuit Description

Fig. 1 is the schematic diagram of this
instrument. Refer to this illustration for
the following discussion. Battery Bl (9
V) provides power through S1 to a 5-
volt regulator, U6, a 78L05, which pro-
vides regulated +5 VDC to the five
ICs—chips—which provide all the
marker frequencies from 1 MHz down to
10 kHz.

Ul, a 74LS00, is a quad two-input
NAND Gate. Two of its sections, Ula
and Ulb, are connected to form an 0s-
cillator circuit controlled by the 10
MHz crystal, Y1, which is adjusted to
frequency by trimmer capacitor C2.
‘The remaining two sections are con-
nected to form inverters and provide
the output signal of 10 MHz at pin 11.

The 10-MHz output from Ul is applied
to the pin 1 input of U2. U2, a 741590, is a
divider connected to divide by 10. U2 di-
vides this 10 MHz to 1 MHz and provides
its output at pin 12. This 1 MHz signal is
routed to the first position terminal of S2,

- and also to the pin 1 input to U3.



U3 is a 74L.S90 divider also connected
to divide by 10. It divides the 1-MHz in-
put to 100 kHz and provides its output at
pin 12. This 100-kHz signal is routed to
the second position terminal on S2, and
also to the pin 11 input of U4.

U4 is a 74L.S74, a dual flip-flop con-
figured to divide by both two and four,

producing 50 kHz at pins 3 and 9, and 25

kHz at pin 5. The 50 kHz from pins 3
and 9 1s routed to the third position ter-
minal of S2, and also to the pin 1 input
of US5. The 25-kHz output from pin 5 of
U4 is routed only to the fourth position
terminal of S2. US is a 74L.S90 config-
ured to divide by five. It divides the 50-
kHz input and produces a 10 kHz signal
at pin 11, This 10 kHz signal is routed to
the fifth position terminal of S2.

C3 connects from the wiper terminal
of S2 to the output connector of the
builder’s choice. C3 also serves to block
the DC voltages of the divider chips
from appearing at the output.

Construction

This unit may be constructed on a |

piece of perfboard, or one of the general
purpose printed circuit boards available
from Radio Shack. It could also be con-
structed “dead bug” style by gluing the
chips upside down on a piece of circuil
board stock, perfboard, plastic, even
wood. Lead lengths should be kept rea-
sonably short, especially around UI.
Other leads are not critical; just use
common sense.

Caution: Pinouts of all chips and the
78L0OS5 regulator are illustrated in Fig. 1.
Pinouts of all chips are shown from the

top of the chip. Pinout of the regulator is |

shown from the bottom. Make certain
you are connecting to the specified pins!

If you use perfboard or a printed cir-
cuit board you may install 14-pin DIP
sockets and do all your wiring before
plugging the chips into the sockets.
Sockets are not necessary but you may
use them if you wish.

In soldering to the pins on the sockets
or chips, and to the pads on a printed cir-
cuit board, be extremely careful, not
only to make solid, shiny solder joints,
but to avoid “solder bridges,” which oc-
cur when too much solder is applied, ac-
cidentally bridging two adjacent pads or
pins. Use a 25- or 30-waltt soldering pen-

cil with a small tip, and always use rosin |

core solder, preferably marked “60-40"

or “63-37." indicating the tin and lead
proportions in the solder.

Warning! Never use acid core solder
in electronics: It will corrode the con-
nections and ruin anything built with it.

Before applying power, carefully in- |

spect every connection, every solder
joint. Correct any poor solder joints and
eliminate any solder bridges. If you use
DIP sockets, be absolutely certain the
chips are inserted in the proper locations
and in the proper heading—pin 1 on the
chip to pin | on the socket. It will be
helpful if you mark (with a dot of white
paint, perhaps) the position of pin 1 on
top of each chip, and also on the corner
of each socket.

Because this marker generator i1s a
digital circuit, it will either function per-
fectly or not at all. If it doesn’t work you
have made a wiring error, or you have
plugged a chip into the wrong socket.

Go back and check everything against

the schematic diagram in Fig. 1.

| Calibration

If vou own, or can borrow, a fre-
quency counter that you know is accu-
rate, use it with a probe to measure the
frequency at pin 11 of Ul. Using an in-

l

sulated screwdriver which fits the slot in |
C2, slowly adjust C2 for a frequency of |

10.000000 indicated on the frequency
counter. Then also check the frequency

at each marker output from S2. You
should find 1.000000, 0.100, 0.050,
0.025, and 0.010 indicated on the
cou iter. If any output frequency is miss-
Ing or in error, you have made an error
during construction, which you will
have to find and correct.

You can also zero beat this unit
against the carrier of WWV. Usually, 10
MHz is the most likely frequency where
WWYV can be heard throughout the
USA, Canada, and northern Mexico.
Elsewhere 1n the world WWV also
transmits on 2.5, 5.0. 10.0 and 15.0
MHz. Any frequency where WWYV can
be heard clearly can be used for
calibration.

With a recerver tuned to WWYV, and S|
on the marker generator in the ON posi-
tion, either place the marker generator
close to the receiver, or connect, with a
piece of wire a couple of feet long, the
receiver antenna connector to the whip
antenna if you are using a typical “world
band™ portable radio. With an insulated
screwdriver, adjust C2 as described
above until you hear the squeal of the
marker crystal beating against WWV.
Adjust C2 until the signals are in zero
beat or very close. Besides the time ticks
at one-second intervals there is a 600-Hz
tone transmitted most of each minute.
The time 1in Coordinated Universal Time
(UTC) is announced by a male voice
(USA) or [female voice (WWVH
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Fig. 1. Schematic for the simple secondary frequency standard.

73 Amateur Radio Today = March 1996 31



Hawaii) at the end of each minute.
Forty-five seconds after the voice announce-
ment begins a silent (except for time ticks)
period 7-1/2 seconds long. For greatest accu-
racy of calibration, adjust C2 to as close to a
perfect zero beat with WWV's carrier as pos-
sible. This period should be long enough if
you were close to zero beat earlier, but if nec-
essary you can wait one or two minutes and
recheck zero beat until you are satisfied 1t 1S
the closest you can come.

Caurtion: Be certain the screwdriver you
use to adjust C2 is non-metallic. C2 has
both terminals floating and is a critical
component in the oscillator. Using a metal
screwdriver tip will make it impossible
(due to “hand capacitance™) to get (0 an
accurate zero beat.

Now check the marker frequency at each
position of S2 by tuning the receiver carefully
and checking against its dial. Unless the re-
ceiver dial has a digital readout it will prob-
ably not be exactly accurate, but will be close
enough that you can tell if the desired marker
frequency is missing or if it is far off fre-
quency. Either result indicates an error in con-
struction which you will have to locate and
correctL

This completes calibration of your sec-
ondary frequency standard. It can be used
and totally trusted for years, although a re-
check of the crystal frequency as described
above should be made after six months,
and then once every year from then on. A
slight adjustment of C2 may be required to
put the crystal frequency back “on the
nose.”

Operation

As mentioned earlier, this instrument ei-
ther works perfectly or it doesn’t work at
all. If you have followed directions, it will
work each time you turn it on. The output
level from the marker generator is fairly
high, S-9 or better if fed directly into the
antenna connector of your receiver. Often
it will be preferable to add a few feet of
wire to the output of the marker generator
and allow it to radiate its signals to your
station receiver. This is the preferred
method if you are using it to pinpoint the
edge of the band or subband you intend to
operate on. However, it has many other
uses, discussed below,

Hams who build their own transmitters
and receivers need (o be able to calibrate
their analog dials. Too, if your receiver
does not have a digital readout, you will
need to use the marker generator to
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locate specific frequencies—that 1is,
within 10 kHz because the lowest fre-
quency markers are 10 kHz apart.

Calibrating a Receiver Dial

To begin, you'll need a known frequency.
The simplest way of determining this is 1O
tune the receiver to around where you think
the low edge of the ham band should be. Note
the activity on the band. At the lower edge of
this activity—1.8, 3.5, 7.0, 14.0, 21.0 or 28.0
MHz—turn on the marker generator and set
S2 to 1 MHz. Tune the receiver for zero
beat—it is assumed either a BFO or product
detector is included in the receiver. Mark the
dial with the proper band edge frequency.
Then, selecting other frequencies with S2 you
can locate and mark frequencies within the
band, even down to every 10 kHz if desired.

A slightly more complicated way of locat-
ing known frequencies is to build a small
crystal oscillator using a color-burst crystal

whose nominal frequency as marked is |

3.579545 MHz. Duplicate the Ul portion of
the schematic diagram, Fig. 1, remembering
to supply +5 VDC to the 74LS00 chip. Do
not include C2, but connect the crystal di-
rectly between pins 1-2 and 6. This crystal
will produce frequencies either within or very
close to every HF ham band between 80 and
10 meters, including WARC bands. How-
ever, you will have to check the crystal funda-
mental frequency with a frequency counter
because it will not be exactly 3.579545 MHz.
When the fundamental frequency is accu-
rately known, use a calculator to multiply the
fundamental frequency and note the fre-
quency of each harmonic. Keep a copy of
these known frequencies for future refer-
ence. Because the harmonics of this oscil-
lator are more than 3.5 MHz apart it is easy
to locate the desired known frequency.
With this as a starting point, and using the
required output selected by S2, you can
easily locate WARC bands as well as cali-
brating these and other HF bands.

Calibrating a VFO Dial

A calibrated receiver with a digital read-
out can be used easily to calibrate a VFO
dial without use of the marker generator.
Merely tune the receiver to the desired fre-
quency and zero beat the VFO to the re-
ceiver. Then mark this frequency on the
VFO dial, repeating as desired. If your re-
ceiver has an analog dial and you have
calibrated it with the marker generator,
you can tune the receiver to the desired
frequency as described in the preceding

e ————————————

paragraph, repeating this procedure as
necessary. If the receiver you are using has
an analog dial, such as a portable short-
wave receiver that covers the ham band
frequencies, you can locate the lower band
edge by setting S2 at 1 MHz and tuning
the receiver slowly while looking at the re-
ceiver dial closely until you achieve zero
beat. Dial scales on these receivers are in-
accurate but usually not so far off that the
proper 1-MHz signal cannot be located ac-
curately. It is assumed the receiver con-
tains a BFO or product detector and is
capable of receiving SSB and CW. II this
is not the case it is not recommended that
this receiver be used. While it is possible
to locate—approximately—the 1-MHz
signal by a peak in the level of the rushing
noise from the receiver, this is not precise
enough to be trusted. You’'ll have to either
borrow a suitable receiver or take your
VFO to a local ham who does have a
usable receiver.

Conclusion

Although this crystal marker generator
produces usable harmonics at frequencies
well above and below the MF and HF ham
bands, it is intended for hams operating from
160 through 10 meters. (“Lowifers,” unli-
censed but legal operators in the 160-190 kHz
band, can also use this unit to calibrate the re-
ceivers and VFOs of their 1-watt stations.)
Because it covers such a broad frequency
spectrum with signals of known frequency,
spacing and accuracy, the marker generator
can take the place of a less accurate signal
generalor in general radio servicing, includ-
ing calibration checking and alignment. De-
spite its many other possible uses, it 1s
presented here primarily as a useful aid to
prevent accidental operation on [requencies
not available to vour license class. 73}

Parts List
Bl 9-volt alkaline battery
Cl (.01-uF disc ceramc capacitor
C2 5-60-pF mimcap, Murata etc.
C3 47-pF disc ceramic capacitor
RI,R2

560-ohm watt 5% resistor
R3 I k-ohm watt 5% resistor |
Si SPST toggle or shide switch
S2 1-pole 5-position wafer switch
Ul 74LS00 quad 2-input NAND Gate
| U2,U3,US 741590 Decade Counter |

U4 741574 Dual-D Flip-Flop

U6 78LAS 5-volt regulator

Yl 10.000000-MHz microprocessor crystal

NOTE: The output connector suggested in Fig. |
can be a binding post, RCA jack, or any other type
connector you wish to use.




Number 33 on your Feedback card

The Tiny Tic-Tac Tester

This useful and easy-to-build tester is a good first-time project.

the voltage of your batteries. For in

stance, you may wonder if your
handie-talkie is charged or not. Unfortu-
nately, most batteries, especially rechargeable
batteries, do not change voltage much be-
tween being fully charged and nearly dis-
charged, so a very accurate meter is needed.
Good digital multimeters will work well, but
they are expensive and bulky. The tiny Tic-
Tac tester is an alternative that is very small
(you can carry it in your shirt pocket), inex-
pensive and quite accurate. The tester doesn’t
require batteries 0 work since it takes the
little power it needs from the source it is test-
ing! Photo A shows one I built in a Tic-Tac
container, hence the name. As you can see, it
1s small—about 1-1/2" x 2" x 1/2" thick. An
experienced builder could put it in an even
smaller case.

Il 1s often useful to be able to check

How It Works

Fig. 1 shows the schematic of the
tester. The only parts used are one IC, 10

e

Photo A. The tiny Tic-Tac tester.

LEDs for display, four fixed resistors
and one potentiometer. If you use the
available (from me) PC board you will
probably spend more time putting the
project in an enclosure than you will
soldering it together!

The heart of the tester is an IC called
the LM3914 which contains 10 voltage
comparators connected to a 10-step re-
sistive divider and an on-board voltage
reference. The comparators on the chip
work like any standard comparator.
When the voltage on the minus pin is
greater than the voltage on the plus pin,
the output of the comparator goes (o
ground and lets current flow through the
comparator output port. When the minus
pin voltage 1s less than the plus pin volt-
age, the comparator output floats and no
current can flow to ground. The internal
comparators are used to turn on the dis-
play LEDs. As the signal voltage in-
creases, more LEDs will turn on. What
values of signal voltage will turn on the
LEDs depends on the “control voltage™

at the positive terminal of each compara- |

tor. By setting a reference voltage across
the internal voltage divider of the
L.M3914, the comparators can be made
to turn on in 10 equal steps of one-tenth
the voltage across the divider. The
L.M3914 makes it easy to set any desired
voltage across the divider.

The voltage to be measured, which
powers the chip, goes to pins 2 and 3 of
the LM3914 (see Fig. 1). A voltage di-
vider, formed by R4 and RS, reduces the
voltage by half and applies it to pin 5,
the buffered signal input pin. It is
important to use this divider because the
voltage to be measured must be at least
1.5 volts less than the voltage powering
the chip.

R3 is connected between pin 7 and pin
8, which 1s the on-board reference volt-
age. Since the relference voltage 1is

| known and so is R3, a known current is |

Sam Ulbing NAUAU
5200 NW 43rd St. #102-177
Gainesville FL 32606
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Fig. 1. Shows the schematic of the Tic Tac
Tester. It's easy to build, accurate and can be
carried in vour shirt pocket.

generated through R3 (I1 = VRef + R3).
This current (plus a small current from pin 8)
flows to ground through R2 and R1. By se-
lecting R1 and R2, any desired voltage can be
set at points VLow and VHi. Connecting pins
4 and 6 to VLow and VHi gives us the de-
sired control voltages for the comparators.

A control switch not shown in Fig. 2 lets
the user program how the LEDs are turned
on. If pin 9 is left floating, only one LED at a
time will be tumed on (called dot mode). As
the voltage increases and a new LED comes
on, the last LED will tumn off. This mode is
useful for low power use. If pin 9 is con-
nected to pin 3, each LED will stay on (called
bar mode). When the mput voltage reaches
the VHi value, all the LEDs will be on.

The LED display has an advantage
over a digital display because it is easy
to read at a glance even from a dis-
tance. By making the LEDs different
colors, it is possible, for example. to
display low voltage as red, OK voltage
as green, and high voltage as yellow.

Building A Tiny Tester

What follows 1s somewhat technical;
if you are not interested in how I got my
73 Amateur Radio Today = March 1996 33
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Fig. 2. A look inside the LM3914, the chip
has a total of 10 comparators.

resistor values but only want to know
what values to use for your tester, you
can go directly to Table 2. Many varia-
tions of this meter can be built, 1 will
discuss the one I built to check the
voltage of my Kenwood handheld. It
has nickel rechargeable batteries and
the pack says it is 8.4 volts. Because
“nominal” voltage for NiCds i1s 1.2
volts, I know it has seven cells.

A fully charged NiCd (see Fig. 3) is
about 1.40 volts, and when it reaches
about 1.14 volts it is pretty much
discharged. For my tester, I chose:

V“j = .40 x 7 = 9.80 volts

I wanted the first LED to come on
when the battery voltage was greater
than

1.14 x 7 = 7.98 volts

As you can see from Fig. 2. the first
LED will not turn on until the signal
voltage is equal to V, __ plus one-tenth of
34 73 Amateur Radio Today » March 1996

the internal voltage divider difference.
With a voltage across the divider of:

0.8 -7.9=2 volts

Each step is about 0.2 volts, so I set
V, .=798-02=78

Another design consideration was

current draw. Since I was powering,

this meter from the batteries 1 was
measuring, I wanted a small current
draw. Obviously 1 chose “dot
mode” rather than “bar mode.” Fur-
ther, the chip has built-in current
limiting of the LED, which 1s why
no resistors are needed in line with
them. The current through an LED 1is
limited to 10 times the current
through R3. I decided to make LED
current about 5 mA so the total cur-
rent draw would be 10 mA. Although
the LEDs are not as bright as if they
had a full 20 mA, the LEDs 1 used
are clearly visible in daylight. The
value needed for R3 to get this
current 1s:

R = f(V.I) = f(1.28 volts,0.5 mA) =
2560 Q

I used a potentiometer for R3 be-
cause the accuracy of the reference
voltage is only about £5% and to
measure the NiCds 1 needed more
accuracy. The potentiometer allowed
me to fine-tune I1 for more accuracy
on VLow and VHi.

NiCad Volts vs Time Units

14

Since I knew I1 and the voltages I wanted
at points VLow and VHi, I could determine
R1 and R2:

R1 = f(1.12 Volts,0.5 mA) and R2 =
f((1.4 - 1.12),0.5)

It’s that easy. Well, almost that easy. In
fact better accuracy is obtained by includ-
ing a few other factors. The internal 10k€2
divider acts as a parallel resistor to R2 and
there is also a small current from pin 8 to
drive the reference voltage. Table 1 shows
the actual calculations I used to include
these factors and Table 2 shows values for
some common battery configurations.

Note in Table 2 that, for seven cells, the
10 steps from 1.12 to 1.40 are each about
200 millivolts. This 1s a precision of:

£(0.200,8.00) = 2.5% + 1.25%

This i1s a pretty precise device. This
fact needs to be considered when
building the meter. Most resistors are
+5% resistors so they have four times
the error of our meter. Obviously +1%
resistors will work much better. In fact, 1
put together several 5% resistors and
measured their actual values to get less
than 1% error.

Once you have soldered the meter to-
gether, you need to make only one calibra-
tion. Connect the battery pack you plan to
measure and measure V. Adjust R3 until
V, ., is the desired value. That’s it.

I

I put a couple of rather stiff wires off
the edge of the PC board. By filing a
small set of notches in the top of my

1.2

0.8

Volts

0.6

0.4

0.2

| 6 1 2 5 4 &5 8 7 8 @8

Time Units

Fig. 3. Typical voltage vs. time curve for NiCd barttery under load.
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handheld’s battery pack, I was able to in-
— Ln I =N
sert the tester and touch the battery ter- 2 FRIS=axX ‘
minals. This makes it easy to check
battery voltage.
R I I
Limitations And Constraints x AR i e o
Such a simple device naturally has a |
S s - " P v S
few limitations: L e
I. You need to measure at least 3 volts
tor the LM3914 to work. e
- & E & =
2. Total divider vnltage. A0 E ceaad Bz
should be at least 200 mV in bar mode
and 500 mV in dot mode for best =
results. S Lot
3. Absolute max for supply voltage is B e asEaean
25 volts. |
4. To increase the accuracy I did not g
include a protection diode. Connecting a 2 . onwnegld >
battery backward will likely destroy the
[.M3914. So far, I have not tested this Aodr -
feature! - T 7
5. The voltage to be measured at pin 5 AL IO IRl 2828 > 3
must be at least 1.5 volts less than the ) WS =
supply voltage. = £ T = ©
$ . =3nze38 FEEE o g
Obtaining the Parts s
RS aS g 8
Parts are readily available from the o et s g i ;
usual suppliers: Mouser, MCM, JDR o seEde D —®mg. " %
Micro Devices, etc. A PC board is avail- .a: e SR
able from me for $5. If you prefer to buy | - L D X 3
o 0l - o— o .
the PC board and all of the parts (except S T wmrmacr o s o g
the Tic-Tac box), that'll be $15. Please L ¥ %
specify which of the versions in Table 1 & S B § 2 E
you want to build so I can send the cor- § @ g T = %
- J . - e AT N L e (e e s v o
rect 1% resistors. Prices include ship- 2343 g%

o F : 2 W0 I~ o0 = E
ping in the US. Florida residents please z
add sales tax for your county (or move to E SzmTmTo cgwg S =
New Hampshire, where there is no sales #® 8 Seedddn LT R
tax...Wayne). 75 e = E

 \n r~ oo - =
_ : ' . £ ggeerss 5
Table 1 Equations to select resistors % & emMTvdrwo o g w0 g
-+ W [~ - — =
R, = f(1.28.1)) gt it |k
R, =f(V (I +0.075) . . £ E3EFEEE: 2880 B g
| R'=f(V, -V, ) +0.075)) e 2
R, 1s a temporary va}'iahle useq to E._? % Z R3T :3: 7 %
make calculating R, easier 3 g8 & S
l%=f{R2'Xlﬂ,{10—R3')} g — O g W e 228 - ;
= Sl B ls -
=] -—
o B -
R,. R, R, are in k€2 K = S e S Bl 0 3.
V..V, arein Volts : e o s
R2' is a temporary variable used to g o 2 clfocper B O v
ake calculating R2 easi > 2 82 Iosgrpgg= = 2
l make calculating R2 easier. = s 3 TRERBEZ =
= - e E WD P 00 O e b L e {3 g %E
. R GRE e 2 8
Remember: because of the voltage = v % =5 3 ~
divider, V. and V. will be half the 2 S 5 S E
L k4 . 2 & Z0swnorma= < Mo O o 4
voltage of the battery you are measuring.
Table 2. Some component values for selected battery configurations.
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Number 36 on your Feedback card

A New Look at the VXO

80 through 10 meter coverage using a TV color burst crystal.

frequency generating devices I be

came very fond of the Pierce oscilla-
tor, not only for crystal control but as a
VFO using a coil in series with a block-
ing capacitor in lieu of the crystal. The
basic Pierce oscillator circuit is de-
scribed in almost all radio handbooks, so
it needs no detailed mention here. How-
ever, it 1s always shown as a crystal-con-
trolled device. By using quality parts
and voltage regulation, it can be used as
a respectable VFO.

In my experimental endeavors with

The Coils

| decided to experiment using a coil in
series with the crystal and an adjustable
ferrite core in the coil to see how much
of a frequency change I could get. There
1s a similar circuit shown in my ARRL
Handbook, but they use a split-stator
variable capacitor for the tuning and
claim a maximum swing of some 15
kHz. I was looking for a much higher
frequency excursion. Years ago, I wound
a series of “honeycomb™ coils ranging in
size from 50 wrns to 450 turns. I con-
nected the 50-tum coil in series with a TV
color burst crystal (3.57945 MHz) and
poked a 1/4" ferrite rod into the coil field. 1
was surprised 10 see a frequency swing of
30 to 40 kHz. I should mention at this

C1 L1

|
|

point that my coils were wound with Litz
wire. This 1s an important point!

I fooled around for hours winding
many coils using #28 to #36 enameled
wire, but could not get satisfactory per-
formance. I finally found that a coil with
60 turns of 14/44 Litz wire did the trick;
the result is shown in Fig. 2. Why the solid
wire would not work is still a mystery.

The 14/44 Litz wire that I used may be
hard to find, but I"ve noted that 10/44
Litz wire is available from LF Engineer-
ing Co., 17 Jeffry Road, East Haven CT
06512, and from Amidon Associates,
Inc.. 2216 Gladwick Street. Dominguez
Hills CA 90220,

“This circuit could be
ideal for ORP transmitters
and transceivers.”’

The coil assembly shown in Fig. 2
should be closely followed as far as the

coil, ferrite rod and 8-32 aluminum |

screw feed are concerned. The coil is
wound between two flanges cut from

cardboard and spaced 1/4" apart. The |

coil contains 60 turns. The coil form
sleeve can be of any insulating material
and should have an ID of 1/16" to 3/32"
larger than the ferrite rod.

MFP102

XTAL C3 C2
Iﬂl I
l I |||\ ||l\ — c5
I{ « RFOut
H
= “ b |
I
! (R g
9V Reg. Y

Fig. 1. Oscillator circuit.
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Ken Cornell W2IMB
225 Baltimore Avenue
Point Pleasant Beach NJ 08742

The most difficult part of the assem-

- bly 1s 10 cement the 8-32 aluminum

screw (o the ferrite rod and ensure per-
fect alignment. The screw I used had a
round head. 1 wrapped several turns of
masking tape on the threads and
chucked it up in my drill press. I placed
a flat file on the drill press plate and
ground the head flat. I then used the file
and ground the head diameter down to
1/4". Next I wrapped masking tape
around a 1" length of #8 ferrule to make
the OD 1/4", then slipped it onto the
screw. I then inverted a length of alumi-
num angle to form a trough and placed
the ferrite rod in it. I applied epoxy ce-
ment to the head of the screw and placed
it with the ferrule in the trough, then
pressed it to the rod. This completed the
screw and rod assembly. The balance of
the coil construction should be sell-
explanatory, as shown in Fig. 2.

In operation, the coil will exhibit
some frequency change when tuned by
hand more than 15 to 20 kHz from the
crystal frequency. I tried shielding the
coil with a 1-1/2" diameter aluminum
can and it lost the frequency change
ability. However, when mounted within
a Radio Shack™ 3" x 5-1/4" x 5-7/8"
cabinet (RS #270-253) with the oscilla-
tor circuit, it performed satisfactorily.
There was no problem with hand capac-
ity detuning. I see no reason why a
larger diameter ferrite rod can't be used
using the same basic design and I hate to
discourage experimentation.

Assembly

The oscillator circuit is shown in Fig.
1. I assembled 1t, without the coil, on a
piece of perf board. C1 and C2 are 100
pF NPO disc capacitors. C3 and C4 are
disc type. C5 should be the smallest
value that will still provide enough drive
to a buffer or multiplier stage. Quality
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Fig. 2. Construction details.

parts and sturdy construction should be
used, as well as voltage regulation.

meter band, extra crystals could be used

to suit the desired range.

With the ferrite rod withdrawn from
the coil, the fundamental frequency

centered on the coil), to 3.489 MHz. Of
' course, the permeability (1) of the rod
For additional coverage of the 80 | will affect this. I would suggest, if pos-
sible. using a rod with a pt of over 800.

A frequency counter can be used on
the output, or your receiver can be used
to zero in on a desired frequency. Tuning
is somewhat lower. Mine tuned to 3.578 | is accomplished by turning the screw
MHz. At full penetration (the rod | feed. It will take a little time to become | defunct sets.

LETTERS
Continued [rom page 6

Andris *Andy” Neimers
VETFJT. It did my heart good to see
John Wagner WSAHB and you tack-
ling the “studious indifference”
shown Nikola Tesla by large seg-
ments of the US science establish-
ment, even today. 1 first twigged to
the fact that something really rotten
was being perpetuated after reading
an article on Tesla written by Com-
mander E.J. Quinby in the Novem-
ber 1972 issue of 73. (As a child he
was an eyewitness to Tesla's radio
controlled boat demonstration of
1898). Checking some scattered
sources, 1 quickly concluded that a
massive snubbing was indeed being
perpetuated, given what this genius
had invited i his lifeume. It also
came to mind that even though I
worked as a newspaper reporter for
eight years in St. Catharines,
Omntano, and visited Niagara Falls
hundreds of times, I'd seen no evi-
dence of Nikola Tesla acknowledged
as the creative genius behind the
power staiion complexes on both
sides of the border. It's gquite ironic
since there is some evidence that this
snubbing was, and still is, based on
the hometown boy Edison versus
offshore-born Tesla, in Smilijan,
Croana, even though Tesla himself
said that getting his US citizenship
m 1891 was one of the most cher-
1shed and proud moments of his life.
The perpetvation of the Edison mys-
tique, and the exclusion of Tesla, ex-
tends into US corporate
speechwriting - something [ am very
familiar with. Even today, Edison
quotes, wisdoms and sayings abound
in speech reference materials, al-
though I believe that some serious

t

research would reveal that much of
this Edison folklore is more “Holly-
wood” than from the man himself.
For anybody who wants to get an in-
sight of Tesla’s brlliant range of
inventions, I would suggest they
read Tesla - Man Out Of Time "by
Margaret Cheney: Dorset Press,
New York 1981. I might wam you
though that it 1s depressing reading
since It brings Into sharp focus

the struggle he had all his life for |

due recognition. Tesla had one seri-
ous weak spot which he wasn’t ca-
pable of resolving, and it was the
fact that his mind was so brilliant,
creative, and quite easily bored, that
he didn’t and wouldn’t take the time
to bring too many of his projects to
market before leaping off into
another area of enquiry. Speaking of
the “father of radio™ aspect, John's
short article also didn’t have room
to mention that among Tesla's
accomplishment’s was the first dem-
onstration of remote control, by ra-
dio, of a model submarine he had
built for the First Electrical Exhibi-
tion in Madison Square Garden m
1898. The US Navy seriously
dropped the ball on that one and
didn’t pursue it even though they
were given first options. | agree -
let’s grow up and give credit where
credit 1s due - the true story of radio
and electrical pioneering in America
deserves better than this rather trans-
parent and mean-spirited ignoring of
historic facts.

Les Hannibal, Fair Oaks CA.
The Tesla article by John Wagener
18 something 1 am quite familiar
with, since in the early twenties
an old friend told of being back
m Colorado when Tesla’s high volt-
age equipment blew the power
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company’'s generators by the unan-
ticipated RF feedback. He helped re-
wind those generators. In the 1890s
General  Electric, under the
Westinghouse-Tesla patents, built an
experimental set of AC generators
which they installed at Folsom
prison, where a prison-built dam di-
verted the flow of the American
River. It had two Francis turbines
using a 10-foot head of water to run
the generators. At the same tme
G.E. built a power plant in Folsom
city, a half mile down stream, using
the discharge from the prison instal-
lation, but with an 80-foot head. The
primary function of the Folsom
prison generators were (o try out the
various multiphase circuits as well
as generator and transformer effi-
ciencies. Three-phase delta was
found quite effective, so the larger
plant in Folsom used the same circu-
ity when it went into operation on
July 13, 1895, A three-phase trans-
mission line was installed from
Folsom to Sacramento, some 20
miles, and went into operation thal
same summer of 1895, All of this oc-
curred several months previous to
the Niagra Falls plamt which
Wagener mentions. Knowing the

difficulty expenienced with leaky in- |

sulators on the transcontinental tele-
graph lines the bar-stool engineers in
Sacramento predicted near univer-
sally that most of the juice would
leak off the transmission line long
before it reached Sacramento. Actu-
ally, the line loss was under 10%,
though the soft copper wire was sub-
ject to continual stretching and
breakage. But the major difficulty
occurred in dry years when there
was insufficient flow in the Ameri-
can River for continuous operation.
Storage behind the dam was limited,

‘ familiar with the tuning as the feed vs.

I used DURO™ *“QUICK GEL™ ep-
oxy cement for all structural connec-
tions. It is the first single-solution epoxy
cement that I have used that doesn’t dry
up in the applicator aflter a few uses. It is
extremely strong and sets up fast. For
cementing the coil flanges, 1 used
household-type plastic cement.

I have not tried this scheme using
| - other types of oscillator circuits, but you
- | never know what a real “dyed-in-the-
wool™ experimenter will come up with.

While I don’t claim extreme stability
at the lowest frequency excursion, 1 do
feel that this circuit could be ideal for
QRP transmitters and transceivers.

I might note that many of the transis-
tor AM radios use Litz wire for the
antenna coil and some of the larger
types use ferrite rods for the antenna
(not the flat bar type). Check around for

50 it was not unusual to see the gen-
erators start up every two or three
hours and run until the water failed.
Streetcars in Sacramento were often
stranded. After the tesis the Folsom
Prison plant was taken over and op-
erated by the prison near continually
until 1954, when the Bureau of Rec-
lamation built the Folsom Dam for
flood protection and added power.
Unfortunately the prison plant with
its ancient control panels was dis-
mantled., and Pacific Gas and Elec-
tric contemplated doing the same for
the Folsom plant, At that time |
wrote an S-O-S to Gernsback. He
and several associates contacted
Black, the president of PG. & E. |
don’t know the details, but the
Folsom plant has been preserved as
a historical monument and is part of
the state park system.

Back m 1925 one of my high
school teachers asked a class in gen-
eral science to name the individuals
whom they thought had done the
most for mankind by their scientific
discoveries and inventions. [ named
Louis Pasteur and Lister in sanita-
tion, and Tesla for polyphase power
distribution and equipment. Few of
the class had any concept concem-
ing the part that AC power had ac-
complished in a scant 30 years. How
many think to thank Tesla today?

Radio Bookshop

Phone B00-274-73731 or 603-924-005K, FA
O03-924-8613, or see order form on page 8¥ for
ordering mformation,

ne’s Book!

We

WGl We The Declare War On Our
Lousy Government by Wayne Green W2INSD/1
J60p soft cover. Wayne s report explaming what the
major problems are facing  the country, and
proposing simple, inexpensive solutions: a semple |
way o have government! depariments happdy cut

| thewr expenses by 50% within three vears. how o

| end welfare; bow 0 reduce the deficit; how 0 oot
medxal costs and mpeove health cae $13




ICALL for DOS and Windows now allows EDITING!
Data displayed for U.S. hams. call
sign, class, name, address, issue date,
expiration date, birth date, license
class, county, latlong, area code, time
Zone, grid square, previous call and
class, hours past GMT.

New editing feature allows you to add new records,
|change addresses, add e-mail address, or add phone
numbers. View photos/QSLs of many hams.

* Menu-driven * Print Labels = Latest public domain PC
software = Unzip to hard/disk or floppy = Lookup TSR runs
from text window = Updated at the end April & October «
Windows 95 compatible = Dealer discount on 25 or more
* MAC users can retrieve by call, name and zip

Price remains $50.00 pius shipping; $5.00 U.S., $8.00

> + The Electronics Software Compendium
- D =~ is a collechion of shareware programs and
'.z: /' data files that pertain to electronics, broad-

14-1-:-

casting, amateur radio and SWL activity

Over 25,000 files in total. The disc is updated and issued
annually in April. Over 300 megabytes of PC and 50 MB
for MAC. Send for your new ediion today'! The price is still
memmﬂm $5.00 U.S., $8.00 International.
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ONV SAFETY BELT CO.
P.O. Box 404 = Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

ONYV Safety Belt With Seat Harness
J‘( !‘ i & $89.95

1»  osha

We Ship
Worldwide
Order Desk Open

_ 7 Days/Week
ONV Tool Pouch $15.95
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"AMATEUR RADIO BATTERY PACKS

* REPLACEMENT RECHARGEABLE INSERTS
*LAPTOP COMPUTER BATTERIES
*CAMCORDER BATTERY PACKS

*CELLULAR PHONE BATTERY PACKS
*SEALED LEAD-ACID BATTERIES
"0.EM. & CUSTOM ASSEMBLY PACKS

* AUTHORIZED SANYO NiCd DISTRIBUTOR

Call or write for our free catalog!

Mr. NiCd -E.H. Yost & Co.

2711-0 Parview Rd. Middleton, WIS356 2

Phone [608] 831-3443 / Fax [608] 831-1082
DEALER INQUIRIES INVITED

CIRCLE 114 ON READER SERVICE CARD

(800-878-4265)

Convert Excess Equipment to CASH We buy good clean, used equipment

Estate Sales

WANT TO LEARN CODE?
Morse Tutor Gold from G.G.T.L. is the

answer for beginners and experts alike.
*Get the software the ARRL sells and uses to create
practice and test tapes; and Morse Tutor Gold is
approved for VE exams at all levels.

*Since 1987, GGTE has guided nearly 20,000 hams and prospective
hams around the world through proven structured lessons and a
vaniety of character, word and conversation dnlls. Straight forward
mienus make the process simple and fun
*Thus program features easy and speedy self mstallation, random
character dnlls with the chamacters you select; and you can create
vour own drills or import text files. You can type what you hear or
copy by hand and see the results one hne at a nume. Pick the
Famsworth or the standard method, select the tone frequency most
comfortable for you or select your code speed in tenths ofaword per
manute. For all DOS computers. You are always in command
Certified
bv Morse Tutor Gold uses your mntemal speaker
= or sound board. And, if you use a sound board
Morse Tutor Geold supports volume control

>ound Blaster and the Sound Blaster Compatibabity
Logo are trademarks of Creative Teclnology Lid

W Th 1||.|'|:|":I . Ul

L andable thro '.L whe s SR "‘:-l" us

= ud ""-..'_'lLH L A resdents aod "': :: ERYE

G TE, PO Box 3485, Dept, NS, Newport Beach,
CA 92639 cor 3/, imch disk

Speciln =

CIRCLE 193 ON READER SERVICE CARD

ULTIMATE MODIFICATION BIBLE VOL. IV
NEW AND MORE COMPLETE!!

OVER 800 MIKE WIRING CODES FOR CB AND HAM RADICS.

OVER 400 CB POWERMODULATION BOOST INSTRUCTIONS,

OVER 200 MO0, FOA CB PLLS.

OVER 175 MO0, FOR HAM RADICS

OVER %) COMPLETE SYNTHESIZED CRYSTAL CHARTS
WATH INSTRUCTIONS

OVER 25 SCANNER MOD. AND TEN METER RADIC MOD,

OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS

LINER SCHEMATIC'S AND ANTCOAX do GANLOSS CHARTS.

KDC SOUND
17294 FM 3083
Convoe, TX 77302

CIRCLE 151 ON READER SERVICE CARD

$29.95

MOMNEY CRDER, CO0
N Orwe Cale 409-231-J753  WCOISC MISA OR CX

Croers Oniy- 1-800-266-58395
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The Wilderness KC1

An integrated keyer-displayless frequency counter.

Jeff M. Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

ho says you can’t take 1t with

you? 1 love to pack a small QRP
transceiver, battery and necessary acces-
sories and take to the trails. Two of my
favorite pastimes are hiking and ham ra-
dio. The sum of the two is definitely
greater than either of the parts. I often
make on-the-spot decisions to pack up
the goods and get going to one of the
many beautiful parks that are not far
from my home. Since it is quite easy (o
forget one or more of the necessary sta-
tion accessories, I was quite intrigued
when 1 saw Wilderness Radio’s first
station accessory offering.

“The keyer goes from seven to
50 wpm, and can emulate the
two most popular iambic
keying modes.”

The KC1 is a combined keyer/counter

based on a PIC 16C84 microprocessor. |
The unit is extremely small, .08" tall by |

2.5" wide. Though the KC1 wasn’t de-
signed to be a replacement for the do-ev-
erything home-station keyer or digital
frequency counter, it does have a num-
ber of very good uses.

This accessory was designed by

Wayne Burdick N6KR to be inexpensive |

and to keep current drain low. To accom-
plish this, the frequency is reported
to the nearest kHz in Morse code
through the rig’'s AF amplifier without
keying the rig. You just push a button on
the panel anytime you want to know the
frequency.

A really neat feature is frequency
search. Say you have a schedule to meet
someone on a given frequency. You can
sct the counter to that frequency and
when you get to it the unit will alert you.
The keyer/counter can store up to four
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VFO offsets. The KC1 will work with
almost any direct conversion or superhet
QRP transceiver, whether it’s a single or
multiband rig. There are only three con-
trols for the unmit: a speed pot for the
keyer, a message play/record button, and
a frequency read/search button.

The second major function of this ac-
cessory is as a memory keyer. The keyer
goes from seven to 50 wpm, and can
emulate the two most popular iambic
keying modes. The memory part has
variable length message buffers with a
total of 50 characters of message
memory. It also has a word-repeat macro
to save memory. The sending weight and

QSK delay are both user programmable |
and the keyer has an optional sidetone |

and a tune mode (for use while adjusting
an antenna tuner). You can also use a
straight key with this unit, though I pre-
fer to be able to have both a straight key
and paddles hooked to a unit. I love free-
dom of choice and sometimes change
sending devices mid-QSO.

Assembly

The kit comes in a tiny sealed package
and the parts count is very low. You can
easily build and install this kit in part of
an afternoon without rushing. The
printed circuit board is clearly silk-
screened and solder masked. One aspect
of building this kit is that in order to get
the size as small as it 1s, the parts on the
board are densely packed. This should
not present much of a problem if you
have had any building experience, but
you need 1o make sure that you get the
parts on the board correctly on the first
try. The board doesn’t take kindly to
desoldering efforts.

I found the directions very clear and
encountered no problems at all in con-
struction. The biggest problem I had was
deciding which rig to put this cute little
critter in. The instructions tell you how
to install the unit in some of the more

Number 40 on your Feedback card

popular QRP transceiver kits. In addi-
tion, there are schematics and informa-
tion you would need to install it in a kit
that 1sn’t listed.

Installation and Operation

With construction completed I finally
had to see the little contraption work. It
is so small with so few parts that 1 was
bewildered at how it could possibly do
all the things the manufacturer claimed.
I had recently built a Wilderness Radio
NorCal 40A QRP/CW transceiver. It has
been one of my favorite rigs to operate
and I love to take it portable. It runs for a
whole weekend on a very tiny Gel Cell.
The rig comes with termination points
already available on the printed circuit
board to attach the KCI.

The instructions have a template you
can cut out to install the KC1 board on
either the front or rear panel of the
NorCal 40A. Being something of a klutz
with a drill, and not wanting to mess up
the beautiful blue case of this rig, I chose
to install it on the rear panel. I made sure
to really take my time and 1 drilled into a
piece of wood so that 1 wouldn’t bend
the case. I did manage to do a very neat
job and it only took a few minutes to in-
stall the KC1 on the back panel. After
another few minutes of attaching all the
wires from the KC1 board to the NorCal
40A printed circuit board, I was ready
for the smoke test.

Smoke tests have always caused me
some anxiety. In this case there was
double anxiety: Not only was it possible
to fry the new accessory, but it was also
possible to burn up one of my favorite
rigs. I powered up the rig and the KCI
immediately started to speak 10 me in
Morse code, one of my favorite lan-
guages. | read through the manual and
next entered the command mode of the

Continued on page 43
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Facts and Fibs about Preamps

thinks of using a preamplifier. I have
built two samples each, one using a bi-
polar transistor (MRF901), and the other
using an FET (BF981).

Both types have a switched bypass to al-
low transmitting. IU's important that the
switching works well. “I have 30 dead
preamps sitting on a shelf. All had RF up
their rear ends,” noted friend and fellow
ham Irvin Spackman ZL1MO.

Switching

[ use a type of single relay that local radio-
telephone manufacturers also use. Common
lore has 1t that this 1S a no-no: you must use a
relay al each end. Figs. 1 and 2 show that |
have added shunt trimmers at the antenna and
at the transmitter end of the relay. These are

—_—

hen a satellite downlink |
barely makes it through the
noise, one 1mmediately

Iwo do-it-yourselfers.

adjusted for maximum power on a power |
. meter. There is no discemible difference in
power between that arrangement and a direct
piece of coax. |
1 have used this switching for both
types of preamp, and there 1S no instabil- |
ity. The amplified output does not talk to
the input from the antenna,

“Bipolar transistors have a higher noise
figure than FETS,” we hear. So they have.
But if you vuse them with an ommidirec-

Henry Falkner ZL1AAN
8 Kapai Road
Devonport

Auckland 9

New Zealand

improvement in recovered signal. You
start worrying about noise figures when
you use a helical array into a cavity filter.

I used the MRFY901 with resistor bias-
ing only, with Pi- matching. I can’t mea-
sure gain, but the S-meter on the FT-290
and TR9130 goes from 0 to 9 when the
preamp is switched on.

“You cannot use Vero-board construc-
tion at VHE" is another objection. My
preamps are dashed off on Vero-board. 1

- “The modern synthesized transceivers have untuned front ends.
| The mixer therefore has to discriminate from signals off the
desired frequency.”

tional antenna into an untuned front end,
the received noise will mask the noise of
the active device, even at VHF levels.
Hence, having an improvement of 0.6 dB
in noise reduction is not going to make an

did need to solder together all unused
tracks and tie them to ground through the
stand-offs. The signal paths were keplt
short, as in “dead bug” construction. On

'~ the first FET preamp I had the two tuning

-

g

‘ :EILH

%’;

&TK
BCIEl

NELAY:
‘ 221 bO12-p

VERD BOARD CaMN BE USED,
T UNUSED TRACKS MUST
SE GROUNDED

PANEL MOUNTING
ACA SOCKETS,
CENTER PIN REMOVED

RELAY

H "I“.fi.I i3ay
= RFC FROM SUPPLY
. 10K m RELAY ON
HE —=ANTENNA & TURNS 3! i =
PELAY 6oF l T - =
ey %
|BpF 11764 in. 18pF
I0pF 8 LK
i
RELAY
Armass L] KORMALLY OFF
s 4‘ TAUE GEOUND 15 DIECAST BOx
: _Aﬂulrr
asxXa0 I
l CIECAST BOX
i i

Coax BRAID SDLDERED
ON RCA SOCKET QUTER

Fig. 1. A simple preamp that actually works.
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Photo A. A bipolar transistor preamplifier at the top (MRF901), and an FET preamp at the bottom

]

- b b
- -

(BF981). Both have the same RX-TX switching using a single relav and the die-cast box as the ground
reference for the preamp. The box also is in the direct return path from the antenna.

coils too close together. The device be-

came an oscillator. Screening between

the two made no difference. The layout

of the second FET preamp has the coils
farther apart. Input and output signal
paths are separated by grounded tracks,
except within the relay, The preamp is
stable, and the tuned circuits are non-
critical.

Preamp Placement

*You must use preamps at the antenna
feed point.,” say the Good Books. My

feedlines are 25 feet of half-inch coax.
The loss at 146 MHz is 0.7 dB for RG-

. 8U. My preamps are a two-foot length

of coax away from the (ransceiver.
Power and transmit control voltage are
brought out through the back of the lin-
car amplifier of the FI-2900RII by a

stereo lead and socket. The preamps

have a stereo lead and plug, so they are

removable. With a two-foot supply and
control  connection, the voltage drops

are negligible.

e —————————————————————

I will allow that my first preamp had
plenty of gain, but on FM there appeared
to be no improvement in signal-to-noise
ratio. The satellites did not open the

- squelch earlier with the preamp than they
- did without. It was a bipolar version, the

board mounted on four metal stand-offs on
the aluminum bottom cover of a plastic
box. The box was lined internally with
screening foil that touched the aluminum
plate when closed. The braid from input
and output coax was tied to the stand-ofis.

Not Just a Container

I resolved to use a die-cast box, as
shown in the photographs. 1 found panel-
mounting RCA sockets, and removed the
center contacts. I fed the coax centers
through them and soldered the coax braid
to the outer contacts of the RCA sockets.
With the ground tracks of the PC board
connected through metal stand-offs, the
die-cast box was no longer merely a shell.
It became the ground reference for the
preamp and it substituted for the coax
shielding in the return path from the an-

~ tenna, without any discontinuity.

The resulting increase in signal over
noise, together with a home-designed turn-
stile, allows me to decode ASCII from OS-
CAR-11 with as few as 50 errors over 10
kbytes, when the telemetry says the satel-
lite is transmitting at 200 mW.

I built the FET preamp, with the same
relay switching and the same boxing tech-
nique, because Irvin ZLLIMO does not like

LT vl

CONTADL: 7

12 VOLTS ON Tx
BYPASSES FET

A — sl

= 1A5 vOLT
SUPPLY
REGULATED

18pF

COAX CENTER

\-uw PREAMP G
I3V PREAMP OFF

T: EYPaRS

DIECAST B0

PANEL MOUNTING
RCA SOCKETS
WITHOUT CENTER PINM

RELAY
221 pCi2-2

Fig. 2. The AMSAT-UK FET preamp with RX-TX switching added.
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bipolar transistors with Pi-matching in-
stead of tuned circuits. The FET version
(BF981) does have a slight increase in
gain, and improvement in signal-to-noise
ratio. This is because tuned circuits do pro-
vide more rejection of out-of-band signals
than Pi-matching does.

A Question of Gain

“You can’t have too much gain,” is an-
other popular belief. Not true. The modem
synthesized transceivers have untuned
front ends. The mixer therefore has to dis-
criminate from signals off the desired fre-
quency. With more than 15 to 20 dB gain,

your multimode rig will respond to the guy |

next door doing a bit of repeater-bashing,
as well as to passing taxis and marine
weather broadcasts. Handhelds convulse
with any kind of preamp. My IC32AT
even protests when I stick it on the slim
Jim on the roof.

All being said, the two simple preamps

described have become a useful addition |

Photo B. These preamps can be used near the transmitter due to the boxing technique. Short
stereo leads carry the power supply and the TX control voltage. With no voltage drop, the

preamps and their switching work reliably.

to my shack. By taking into account what
kind of antenna and transceiver they have
to work with, and how the preamps are in-
terfaced, I obtain results that compare well

with what other amateurs achieve. Just
yesterday a visiting British amateur, look-
ing at an OSCAR-11 bulletin, remarked:
“There’s no error in it, is there?” 73]

A.mpl:f:ers, ATV Down Converters & Hard to F:nd Parts

PC board and complete parts list for HF ampifiers described n
the Motorols Application Moles and Engineenng

Bulleting.
ANT9H
ANTTEL

(20W)

il 2 Meter Amplifiers (144-148 MHz)

* AF Powss Transisiors
* Broadband HF Transformers
* Chip Caps - Kemet/ATC

here's the Beam?

Unobtrusive DX Gan Antennss for 50 thru 10
* Easily hudden * Install Fast » Fixed or Portable »

There’s 2 20 meter antenna with real DX Puach

hidden im this picture. You can't see il and your

Ene  noizhbors can't either. Bat ot works DX baseloot
g anvaay. How abowt a low profile 5040 X0 m

2 bander? Ora 2 clement monobander for the ainc?
Al easaly fi1 the pocketbook--Pnoed $ 31 S0

ATV Down C
(Kit or Wired and Tested) e i

ISW - Model 335A. $79.95/5100.95 (Kit or Wired ana Teslad)

75W - Model B75A, $110.05/8159. 05 Model ATV-3 (420-450)
(Ga AS - FET)

$49.95/569.95

Model ATV-4 (302-926)
(6O0W) (GaAS - FET)
(1000W) $59.95/579.95

For detailed information and prices, call or write for a our free catalog!
ADDITIONAL ITEMS Add $4.50 for shipping and hancling

et S inG.

Model 99 Haat Sink (6.5 x 12" x 1.67), 524 00
CHS-8 Copper Spreader (8 “x 6" x 3/87), $24.00

508 Millstone Drive » Beavercreek, Ohio 45434-5840
Phone«{513) 426-8600 = FAX (513) 429-3811

Low Pass Filters (up to 300W) for harmonics
CIRCLE 99 ON READER SERVICE CARD

Work DX without telling the neighbors

- Infopack $1 AntennasWest
w 50062-R. Prove, UT 84605 (801) 373-8425

CIRCLE 332 ON READER SERVICE CARD

We can get you virtualy any RF transisior
Call us for “strange” hard o find parts!

AN 762
EBsl
AR5
AN 758
AR313
EB27A
EB104
AR347

{(140W}
(140W)
(300W)
(300W)
(300W)
(300W)

DIGITAL FREQUENCY READOUT
For older analog fransceivers
TK-1  (Wired and Tested)$145.55

440-450 MHz Amplifiers
(SSB-FM-ATV)

100W - Model KEB 67, $159.95 "ONLINE" U.S. & INTERNATIONAL

CALL DIRECTORY

Hameall's "Online Service” gives you access to
over a million hams via your computer & modem.
The latest data, upd

ated every month! Only $29.95
per year. Unlimited use--24 hours o day--you pay
for the phone call. Call today 800:282-5628!

BUCKMASTER

S40:894-5777 FAN 540:894-9141
Route 4, Box 1630 - Minerai, Virgima 23117
\_ = =5

internet. infof@buck com
CIRCLE 7 ON READER SERVICE CARD

NEUER SAY DIE
‘ Continued from page 28

Specily 10M, 15M, 20M, 400, 80M or 160M
HF Splitters and Combiners up 1o 2KW

THIS MONTH'S GOODIE FROM THE CANDY STORE

KEWDWTM
Under $460.00
Smilsr LRInGS on Stncerd, OO, Astron,
Yaesu, Cushcrait, Alinco, Exc. Al LT.O.
KENWOOD  TH-22AT UNDER $260.00
KENWOOD TSAS0SAT UNDER $1290.00
Over BBO0 Ham s 0 Stock, & Proes, cash FOB Preston
Less o applcabe coupons - Al Emied me ofier
Call Today (208) 852-0830
ROSS DISTRIBUTING COMPANY
78 S. State Street, Preston, id. 83263
Hours Tue.-Fri. 8-6 - 9-2 Mondays. Closed Sundays

CIRCLE 254 ON READER SERVICE CARD

QUICK, AND SIMPLEIT!

Flash cards NOVICE thru EXTRAA theory. Key-words
underlined. COMPACT - EASY Over 9000 sets used.
A card for each question!

the Admiral in his office in the Pentagon. He was
a short chap, so he had his desk up on a platform
to add to his stature. Unless we published an apol-
‘ ogy immediately he'd see that no firm having any
military contracts would ever advertise in the
l magazine.
We apologized.

Jim didn’t get permission to use the ham sta-
tion on the ship, but he did have a great trip 1o
Antarctica and we got some good stones [rom it
as he visited the Antarctic MARS stations,

Now cut to a couple years later, when 1 was

hambrew

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS Quarterly

$10/vyr.
NE

LOW
- PRICE!

BI.HI.I!I IT-THEN OPERATE IT!
« HAMBREW Contests

. - NOVI|CE $1188
* From Kits To RF Design * New Products TECHNIGIAN  $10.05 " the president of the Porsche Club of America and
. 'DZI"H alﬂﬂlﬁﬂdl:ﬁdﬂ To iﬂmﬁﬂaﬁﬁ ADVANCED sioge Call Today! E”""’""“” had an opportunity to visit the factory on a club-
ign Awards For Amateur Builders ol sl 2:; 1-800-OKK-HAMS & ; e sponsored tour. I was happy with the Porsche

$15/yr. (Canada, Mexico) = $21/yr. (Intrl.)
PO Box 260083+Lakewood. CO 80226
VISAMC only: 1- 303-989-5642
CIRCLE 286 ON READER SERVICE CARD

2 ormore - §500

Speedster I'd bought in 1957, so I arranged to pick
up a new Porsche for a ham friend who couldn’t
get away for the tnp. Our group of 150 flew over

VIS sTUDY GUIDES
P.O. BOX 17377

HATTIESBURG, MS 39404
CIRCLE 104 ON READER SERVICE CARD

= el S ol o TRl s -l

':HEA " Disc TAm Ex" MiC |

Continued on page 48
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The New Index Laboratories
QRP Plus Transceiver

Check out this tiny, full-function QRP HF transceiver

Robert S. Capon WA3ULH
322 Burlage Circle
Chapel Hill NC 27514

Index Laboratories has introduced a
new version of its “QRP Plus™ HF
transceiver; an all-band, digital, 5-watt
transceiver with many of the features
usually found in full-sized transceivers.
New features include a speech proces-
sor, improved AGC, and a significantly
improved front end to the receiver.
The feature set is impressive:

* CW and SSB

* 10m - 160m

* Variable power output (0 - 5+ W)

* General coverage receiver (1.8 - 30
MHz)

* Variable bandwidth digital filter
(100-2400 Hz)

* 20) memories

* Sphit frequency

« RIT/XIT

* Full QSK

*» AGC

* Speech processor

» 2-function meter: S-meter, power
meler

* Built-1n keyer

* Current drain: 140 mA receive; 1.5 A
transmit

* Dimensions: 5.5"w x 4.5"h x 6"d

« Weight: 5.0 Ibs.

The major breakthrough is 1ts excep- |

tionally low current drain on receive,
which is of critical importance for por-
table QRP operation, since the current
drain determines the size battery you
nced. For example, most full-sized
digital transceivers and miniature mo-
bile HF rigs require 1-1.5A on receive.
Al this current drain you're using 24-
36 amp-hours for 24 hours of opera-
tion, plus the added current drain when
44 73 Amateur Radio Today+ March 1996

you're transmitting. These radios re-
quire a substantial sized marine bat-
tery or a generator for Field Day or for
a weekend outing. For this reason,
backpacking and bicycling aren’t
feasible with most commercial radios.

Index recognized the need for a full-
function digital HF transceiver and
designed the QRP Plus with low power
drain as a central benefit in its design
of the radio. It uses only 140 mA
on receive! That’s about 3 amp-hours for

24 hours. Thus, you can get through |

Field Day with a 6 amp-hour gel cell,
even with a heavy-duty cycle of
transmitling.

Getting Started

“Wow, is this a solidly built radio.”
The tiny steel cabinet fits neatly into my
fishing tackle box, which I use for

minute by pressing both the Band-
width and the Rev buttons at the same
time. The main tuning knob adjusts the
speed in 5 wpm increments. When the
Bandwidth button is pressed the band-
width is displayed, along with the SS5B/
CW display. To change modes you push
the Fast button while holding in the
Bandwidth button. The memory of fre-
quencies is stored by pressing the Fast

and Mem buttons simultancously,

“Because of its exceptionally low current drain, this rig is a
natural choice for backpacking, bicycle mobile, boating, taking
on business or vacation trips, and of course, Field Day.”

portable operation. It weighs in at five
pounds; I had the feeling that I was hold-
ing a “radio brick.” If you drop 1t on
your foot, I'll bet on the radio.

It uses an SO-239 jack for the antenna,
and a standard DC plug for the 12-volt
mput. It requires an accessory speaker-
type microphone commonly wused 1n
VHF and UHF handie-talkies. Since
there are no mounting holes or a mo-
bile bracket, you will have to be re-
sourceful to mount the rig in your
automobile.

The radio’s extremely small size re-
quired the combining of controls, mak-
ing some functions of the radio not
completely intuitive, For example, the
keyer speed 1s displayed in words per

Most of the other functions of the ra-
dio are intuitive. For example, (o change
the bandwidth of the variable filter, you
press the Bandwidth button and turn the
main tuning knob. You press and hold
the Fast button to tune quickly across the
band. I quickly became accustomed to

. the radio, and found it to be ¢asy to use.

The built-in tilt stand is very handy for
use in the field. Also, the tuning knob is
very solid, and comes with a convenient
dimple that makes it a pleasure Lo tune.
The power-efficient high contrast
LCD display with large numbers is an
excellent choice for use in sunlight. 1
tested the rig at night using only a single
candle and was easily able to read the
display. However, a small external



source of front lighting is needed to read | critical listen to the CW signal and to the

the LCD display.

The radio automatically selects either
[.SB for the low bands or USB for the
high bands, and you can’t override the
selection.

Operating Results

When using the radio I had the feeling
that next year I can leave a lot of my fa-
vorite accessories at home because
they’re already built into this little radio.
These built-in accessories include an
power meter, electronic keyer, audio
filter, and output attenuator.

I began putting the radio through its
paces by checking its calibration against
WWYV, and against my big HF rig. The
radio was 1n excellent calibration across
all amateur bands, and on the WWV fre-
quencies 1t was within 100 Hz. The re-
ceiver is on par with my full-sized HF
transceiver. The AGC and the receiver
front end showed significant improve-
ment over the original version. It has ex-
cellent audio output to either a built-in
4-inch speaker or headphones. It’s com-
patible with inexpensive stereo head-
phones rather than the harder to find
mono headphones. 1 especially appreciated
the vanable bandwidth digital filter (100-
2400 Hz in 100 Hz increments). which I wish
[ had on my full-sized HF rig.

[ really appreciate having a general
coverage receiver built into any amateur
transceiver since I like to be able to lis-
ten to the news when I am out in the
field or on a trip. The SSB sound is okay

for news broadcasts. but for music an

AM mode would help.

I fired up the transmitter and made
some contacts. The QSK is very good,
but is not the radio’s strongest feature. I
varied the power control on the back of
the radio and found that the power out-
put on 20 meters varied between zero
and 7 watts, making the rig an excellent
choice for QRPp work, especially as
the solar cycle progresses and band
conditions improve.

The original model delivered full
power on CW, but had reduced power
output on SSB, since it lacked a speech
processor. The new model showed sig-
nificant improvement in SSB power
output.

My good friend Ernie AD4VA, who
lives about two miles away and helps me
test all of my ham radio projects, gave a

audio quality on phone. He couldn’t dis- |

tinguish between the CW signal of the
QRP Plus and that of my full-sized trans-
ceiver. He also reported that it has very
clear crisp audio on phone. Thumbs up.

[ put the radio on the air to see what 1
could work running 5 waltts into a run-
of-the-mill tribander. I spent a few eve-
nings working plenty of DX, including
UAGHZ in European Russia, YQYA in
Romania, and SP9BRP in Poland who
said: “Congrats on FB 5W QRP. Rob".
On SSB I worked EA8BM in the Canary
Islands, GIOALJ from Northern Ireland
and EA7AYD from Spain, who said:
“Many congratulations with your 5
watts.” EASBM and GIOAL both gave
me a signal report of 56.

The 20 memories, along with the fast
slewing control, make it very easy to
change bands. I set up the memories to
the center of my favorite bands, and to
WWYV and the BBC.

Another nice feature 1s the radio’s |

ability to toggle between the current
memory frequency and the last fre-
quency in the VFO, so you can quickly
jump back to an interesting frequency. If
used properly this feature is similar to
having one band-stacking register,
which can be very convenient.

Applications

Because of its exceptionally low cur-
rent drain, this rig 1s a natural choice for
backpacking, bicycle mobile, boating,
taking on business or vacation trips, and
of course, Field Day. It's also ideal for
solar power applications. The radio can
be operated at full break-even with a
5-10 watt solar panel charging on a
sunny day.

Another application is as a second re-
ceiver to monitor the downlink during
HF satellite operation on Russian satel-
lite RS-12. In this mode, I uplink the sig-
nal using my base station, and monitor
the downlink with the QRP Plus.

It can be used in the car, but the ab-
sence of a noise blanker i1s a problem.
Even as a veteran QRP person, I find it
challenging to work with a 12 dB power
penalty combined with a 3 dB mobile
antenna penalty. And the car 1s one place
where 1 don’t have to worry too much
about current drain, because the car’s
electrical system can furnish all the
current I need.

The Manufacturer

Index Labs is a small company new to
the amateur radio business. When the
QRP Plus first came out a year ago the
company suffered from an inability to
meet the demand. The company has ma-
tured during the past year and now main-
tains an inventory of radios so it is able
to deliver from stock.

What’s Missing?

Not much. A memory keyer would be
a nice feature for QRP contests like
Field Day. I predict that more and more
commercial radios will include memory
keyers as a standard feature. A noise
blanker and an SWR function for the
S-meter would be handy. Maybe on
Version III next year?

The Wilderness I§C1

Continued from page 4

KC1 and programmed in the offset. The
numbers to send in Morse code to the KC1
were printed in the instruction manual so
this only took a few seconds. I exited the
command mode and pushed the frequency
check button. To my greal amazement it

- gave me the frequency. Not believing it

right off the bat, I turned on my main sta-
tion rig and tested the results across the
NorCal’s band. The little gadget was right
on the money.

I next tested out the keyer memory func-
tions. I found it very simple to program in
a message and play it back. I used the
NorCal 40A with the keyer in the ARRL
Sweepstakes contest over the weekend
and encountered no problems. As a matter
of fact, I only had to repeat an exchange
twice during the entire time I operated.
This is quite good considering the length
of the exchange in this contest and the fact
that I was using 1.8 watts and a vertical
antenna.

| was quite pleased building and operal-
ing this accessory and look forward to tak-
ing the rig hiking and camping.

The kit is offered in two versions. There
is a complete kit which has the PCB and
all board mounted components. You may
still need to provide a few components.
such as the key jack of your choice and a
resistor or capacitor or two to maich the
accessory to your QRP kit. There 1s also a
partial kit which includes the programmed
microprocessor, 4 MHz crystal, all lhree
transistors and the manual.
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Countries List: 3/96

Official DX Dynasty

AFGHANISTAN YAQ COOK ISLAND ZK1 IVORY COAST TU
AGALEGA ISLAND 3B6 CORSICA TK JAMAICA, B6Y
ALAND ISLANDS OHO COSTA RICA TI, TE JAN MAYEN ISLAND JX
ALASKA AL7, KL7, WL7 CRETE SV9 JAPAN JA-JS
ALBANIA ZA1 CROATIA 9A, YU2 JARVIS ISLAND KH5
ALGERIA T1-7Y CROZET ISLAND FT8W JERSEY GJ, GH
AMERICAN SAMOA KH8, AHB CUBA CM, CO JOHNSTON ISLAND KH3
AMSTERDAM & STPAULISL. FTBZ CURACAQD PJ JORDAN JY
ANDAMAN ISLAND vUu CYPRUS 5B JUAN DE NOVAISLAND FR/AJ
ANDORRA C3 CZECH REPUBLIC OK, OL JUAN FERNANDEZ ISL. CEQ
ANGOLA D2, D3 DENMARK 0Z KALININGRAD UA2
ANGUILLA VP2E DESECHEQ ISLAND KP5 KAZAKHSTAN UN, UQ
ANNABON ISLAND 3C0O DJIBOUTI J2 KENYA 5Y-52
ANTARCTICA CE9, KC4 DODECANESE ISLANDS SV5 KERGUELEN ISLAND FTBX
ANTIGUA V2 DOMINICA J7 KERMADEC ISLAND ZL8
ARGENTINA LO-LW DOMINICAN REPUBLIC  HI KINGMAN REEF KH5K
ARMENIA EK EASTER ISLAND CEQ KURE ISLAND KH7
ARUBA P4 EAST KIRIBATI T32 KUWAIT 9K
ASIATIC RUSSIA UA-UI8,9.0. RA-RZ EAST MALAYSIA aM6, aM8 KYRGYZSTAN EX
ASCENSION ISLAND ZD8 ECUADOR HC, HD LACCADIVE ISLANDS vu
AUCKLAND ISLAND Z1l9 EGYPT SuU LAQOS XW
AUSTRALIA VK EL SALVADOR YS LATVIA YL, UQ
AUSTRIA QE ENGLAND G, GX LEBANON oD
AVES ISLAND YVO EQUATORIAL GUINEA 3C LESOTHO 7P
AZERBAIJAN 4J, 4K ESTONIA ES LIBERIA EL
AZORES ISLANDS CU ERITREA E3 LIBYA 5A
BAHAMA ISLANDS C6 ETHIOPIA ET LIECHTENSTEIN HBO
BAHRAIN AQ EUROPA ISLAND FR/E LITHUANIA LY, UP
BAKER ISLAND KH1 EUROPEAN RUSSIA UA-UL1,3,4,6, RA-RZ LORD HOWE ISLAND VK9L
BALEARIC ISLANDS EAG-EHE FALKLAND ISLANDS VP8 LUXEMBOURG LX
BANABA ISLAND T33 FAROE ISLANDS oY MACAQ XX9
BANGLADESH S2 FERNANDO DE NORONHA PPO, PYO MACEDONIA 23, 4N5, YU5
BARBADOS 8P FIJI ISLANDS 3D2 | MACQUARIE ISLAND VKO
BARBUDA V2 FINLAND OF-0I MADAGASCAR 5R
BELARUS EU-EW FRANCE F MADEIRA ISLAND CT3
BELGIUM ON-OT FRANZ JOSEPH LAND  4K2, UA1 - MALAWI 7Q
BELIZE V3 FRENCH GUIANA FY MALDIVE ISLANDS 8Q
BENIN TY FRENCH POLYNESIA FO MALI T2
BERMUDA VP9 FUTUNA ISLAND FW MALPELO HKQ
BHUTAN A5 GABON TR MALTA 9H
BOLIVIA CP GALAPAGOS ISLAND HC8, HD8 MALYJ-VYSTOSKIJ (M-V)
BONAIRE, CURACAQ PJ2.4.9 GAMBIA C5 ISLAND 4J1
BOTSWANA A2 GEORGIA 4L MARIANA ISLAND KHO
BOVET ISLAND 3y GHANA 9G MARION ISLAND Z58
BRAZIL PP-PY GIBRALTAR ZB2 MARKET REEF 0JO
BRIT CYPRUS ZC4 GLORIOSO ISLAND FR/G MARSHALL ISLAND v7
BRITISH VIRGIN ISLANDS VP2V GOUGH ISLAND ZD9 MARTINIQUE FM
BRUNEI V8 GOZO ISLAND aH MAURITANIA 5T
BOSNIA-HERZEGOVINA T9, 4N4, YU4 GREECE SV-SZ MAURITIUS ISLAND 388
BOUVET 3y GREENLAND OX | MELLISH REEF VKSM
BULGARIA LZ GRENADA J3 MEXICO XA-X|
BURKINA FASO XT GUADELOQUPE FG MICRONESIA V6
BURUNDI gu GUAM KH2 MIDWAY ISLAND KH4
CAMBODIA XU GUANTANAMO BAY KG4 MINAMI TORI SHIMA JD1
CAMEROON TJ GUATEMALA TG, TD MOLDOVA ER
CAMPBELL ISLAND ZL9 GUERNSEY GU MONACO 3A
CANADA VE, VO, VY GUINEA 3x MONGOLIA JT-JV
CANARY ISLANDS EAB-EH8 GUINEA-BISSAU JS MONTSERRAT VP2M
CAPE VERDE ISLANDS D4 GUYANA 8R MOROQCCO CN
CAYMAN ISLANDS ZF HAITI HH MOUNT ATHOS SV/A
CENTRAL AFRICAN REPUBLIC TL HAWAII KH6E MOZAMBIQUE c9
CENTRAL KIRIBATI T3 HEARD ISLAND VKO MYANMAR XY XZ
CEUTA AND MELILLA EA9-EHS HONDURAS HQ, HR NAMIBIA V5
CHAD T HONG KONG V56 NAURU c2
CHAGOS vQ9 HOWLAND ISLAND KH1 NAVASSA ISLAND KP1
CHATHAM ISLAND ZL7 HUNGARY HA, HG NEPAL 9N
CHILE CA-CE ICELAND TF NETHERLANDS PA-PI
CHINA BY, BT INDIA vu NETHERLANDS

CHRISTMAS ISLAND VK9X INDONESIA YE-YH ANTILLES PJ
CLIPPERTON ISLAND FOO IRAN EP, EQ NEVIS ISLAND V4
COCOS ISLAND Tig IRAQ Yi NEW CALEDONIA FK
COCOS KEELING ISLAND VKSC IRELAND El EJ NEW ZEALAND ZL, ZM
COLOMBIA HJ, HK ISLE OF MAN GD, GT NICARAGUA YN
COMOROS D& ISRAEL 4X, 4Z NICOBAR ISLAND vu
CONGO ™ ITALY I NIGER s5U
CONWAY REEF 3D2 ITU GENEVA 4U NIGERIA 5N. 50
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FAST SERVICE » DISCOUNT PRICES

Visit Our INTERNET Site
http://www.allcorp.com/alicorp/

RECHARGEABLE GEL CELL
12 VOLTS 9 A/H

Here's a great deal on

new 12 volt 9 amp/hour

rechargeable gel cell

batteries. These batter-

ies were recently manu-

factured and prepped

for use in a product

which hasn'l yet come to

market. The OEM didn’

wanl 1o hold them in stock,

so we gol them al a greatly

reduced price. They are 5.9" x 2.55" x

4.42° high and have a strip of foam padding stuck
to one side. They have standard 1/4" quick-connect/
solder terminals. Weight: 8 Ibs. Sealed gel cell bat-
teries can be used in any position and can be
recharged or trickie charged for long periods.

Lots of hact-up power for your buck.

CAT # GC-129
32 8 for $208.00]
PHOTOVOLTAIC DETECTOR
Miniature silicon solar cell converis light 1
impulses directly into electrical charges < '
whach can easily be amphhed, using a
transistor for example, 10 activate a control |
mechanism. Unhke a conventional photo .|
diode or transistor, il generates IS own
power and does nol require any exlemal
bias. Generates 0.4 vdc in moderate light. Silicon

cell is mounted on a 0.31" x 023" x 0.07" thick
plastic carrier and has pc leads on 0.2" centers

7 5 Large guantity available.

CAT # PVD-2
each |10 for $6.50 = 100 for $50.00

SUB-MINIATURE
SNAP ACTION SWITCH

CHERRY DG1C-BJO7 S.PD.T.

Body size: 0.517 long X 0.255" high X
0.255 wide. Lever with ndged end sim-
ulates roller achon. Rated 3 amps €
125 Vac, 2 amps @ 30 Voc. PC pins on
02" centers. Lamge quantity avaiiable

CAT# SMS-133

2 for 319—0

100 for $45.00 « 1000 for $350.00
ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

Eﬂﬂ‘h

TERMS, NO MINIMUM ORDER. Shipping and handling for the
48 continental LIS A. 35.00 per order, All others including AK
Hl, PR or Canada must pay full shipping. All orders delivered m
CALIFORNIA must incluge local siate sales tax. Quantities

| Limited. NO COD. Prices subject

CALL, WRITE to change without nobice

FAX or E-MAIL MAIL ORDERS TO:

for our FREE QISR exgz{e])]{e2>
64 Page CORPORATION

ALOG P.O. Box 567
n%ﬂ«l LCLAL Y Van Nuys, CA 91408

sl A X (818)781-2653

E-Mail allcorp@alicorp.com

CIRCLE 194 ON READER SERVICE CARD

Why the new ULTIMETER® 2000 is

The world’s best
home weather station

The ULTIMETER 2000 tracks more than 100 values to
help you alert others to dangerous weather extremes and
protect your own equipment.

Features superbly accurate: » barometric pressure « 3-hr. pressure

change * indoor/outdoor humidity* « dew point*
« wind speed/direction « indoor and outdoor
temperature » wind chill temperature « rainfall*,
Instant access to: = current values « today’s
highs and lows » yesterday’s highs and lows -
long term highs and lows « time/date for all
highs/lows » rain totals* for today, yesterday and

long term « alarms, and much more. Over 100

The world’s best for
Ham Radio Operators
| This ultra-reliable Weather Station is
vour first alert to changing local weather
|- conditions, gives you up-to-the-second
data to transmit via A.PR.S. oron SKY-
WARN and A_R.E.S. networks.

Tells you when high winds threaten so
you can crank down vour tower and
safeguard other equipment. Shows
speed and direction simultaneously. A
patented low-impedance wind sensor
resj515 RFI and improves reliability.

40 ft.cable can be extended to over

1000 feet with full accuracy. ,/

or 908-531-4615

Our 20th Year

Down East
Microwave Inc.
Transverters!

Convert your HF rig or unused
10M or 2M multi mode's to be
used on the UHF, VHF and
Microwave bands.

Novice and Tech's, get on

222MHz or 23cm!

Transverters available for: 6M, 2M, 222
and 70cm, convert to 28MHz.
Transverters available for: 903, 1296,
2304 and 3456, convert to 144MHz.
Options available. Kits starting at
$160. Assembled and tested units
starting at $395.

Check for monthly specials on
transverter and antenna packages.
Write or call for Catalog.
Product descriptions available.

Down East Microwave Inc.
954 Rt. 519
Frenchtown, NJ 08825
tel: (908) 996-3584
fax: (908) 996-3702

weather monitoring values in all!

Versatile 4 mode serial port makes it easy to

record data automatically or monitor values remotely
by phone, modem or radio link.

Patented design makes this compleie

weather monitoring system easy to install and
simple to use. Informative, educational, and fun.
The ULTIMETER 2000 is a great value, too—
only 5379 plus shipping. (*Optional sensors add’l.)

Other models starting at $179.

1-800-USA-PEET
FAX 908-517-0669

PEET BROS. COMPANY

1308-6037 Doris Ave., Ocean NJ 07712
© 1995 Peet Bros. Co.

Unique Ham Devices

CK-53 CW Keyer | Monitor

The CK-53 provides monitoring
and display of Morse code trans-
missions using your personal com-
puter, The CK-53 is also a keyer W&
translating your keyboard entries 51}y
into perfect code. Included PC soft- {53
ware provides monitoring, control, ***
and logging of QSOs. Features code speed 5 to 35
WPM with auto speed tracking. Complete with 2.5
by 3" assembled/iested PCB, software (3.5" or 5.25"
disk), and detailed users manual.

Perfect for learning or building code speed!
CK-53 §79.95 + S&H

LTZ-01 Long Tone Decoder
The LTZ-01 is a remote control /
alert module. Two relays are com-
pletely controllable via DTMF tones
recetved from your radio or scanner.
With a few $ of parts (or the CKLZ-
I) can be used to monitor DTMF
activity. Complete with 2" by 3" assembled and test-
ed PCB, Software (3.5" or 5.25"), installation parts,
and detailed users manual.

LTZ01 S$89.95 + S&H

CKLZ-1 Display Module

Two line by 16 character LCD display module
works dm:c:tly with either of the above

Includes assembled/iested, 2.25" by 3.3" module,
and manual. Twenty percent discount with purchase
of one of above.

CKLZ-1 §5995 + S&H

Additional discounts avallable. Call for information.

Advance Design Labs, Inc.  (800) 701-8873
3245 N. Courtenay Pkwy (407) 636-80%
Suite 69 Fl.add 6%
Merritt Island, FL. 32953 VISAMC\WCOD

CIRCLE 161 ON READER SERVICE CARD
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NIUE ISLAND ZK2 SINT MAARTEN, SABA, & TOKELAU ZK3
NORFOLK ISLAND VKON SINT EUSTATIUS ISL. PJ5-8 TONGA ISLAND A3
NORTHERN IRELAND Gl SLOVAK REPUBLIC OM TRINIDADE AND MARTIM VAZ PPO, PYQ
NORWAY LA SLOVENIA S5, YU3 TRINIDAD & TOBAGO  9Y
OGASAWARA ISLAND  JDf SMOM (MALTA) 1AQ0 TRISTAN DE CUNHA ZD9
OMAN A4 SOCOTRA ISLAND 70 TROMELIN ISLAND FR/T
PAKISTAN AP-AS SOLOMON ISLANDS H4 TUNISIA av
PALMYRA ISLAND KH5 | SOMALIA T5 TURKEY TA-TC
PANAMA HO, HP SOUTH AFRICA ZR-ZU TURKMENISTAN EZ
PAPUA NEW GUINEA P2 SOUTHERN SUDAN STO TURKS AND CAICOS ISLANDS VP5
PARAGUAY ZP SOUTH GEORGIA ISLAND VPS8, LU TUVALU T2
PERU OA-OC SOUTH KOREA HL UGANDA 5X
PETER 1ST ISLAND 3Y SOUTH ORKNEY ISLAND VP8,LU UKRAINE UR-UZ, EM-EO
PHILIPPINES DU-DZ SOUTH SANDWICH ISLAND VP8, LU UNITED ARAB EMIRATES A6
PHOENIX T31 SOUTH SHETLAND ISLAND VP8, LU, CES, HFG, 4K1 | UNITED NATIONS-GENEVA  4U1
PITCAIRN ISLAND VRE SPAIN EA-EH UNITED NATIONS-NEW YORK 4U
POLAND SN-SR SPRATLY ISLAND 1S UNITED NATIONS-VIENNA 4U1
PORTUGAL cQ, CT SRAI LANKA 4P-4S UNITED STATES OF
PRINCE EDWARD ISLAND ZS8 ST BRANDON ISLAND 387 |  AM.ERICA K, W. N, AA-AK
PRINCIPE S9 ST HELENA ISLAND ZD7 URUGUAY Cv-CX
PROVIDENCIA ISLAND HKG STKITTS V4 UZBEKISTAN udJd, UM
PUERTO RICO KP3, KP4 ST LUCIA JE VANUATU YJ
QATAR A7 ST MARTIN ISLAND FJ-FS VATICAN CITY HV
REUNION ISLAND FR/A ST PETER AND PAULROCKS PPO-PYO VENEZUELA YV-YY
REVILLA GIGEDOQO ISLAND XA4-Xl4 ST PIERRE ISL. & MIQUELON FP VIETNAM 3w, Xv
RODRIGUEZ ISLAND 3Bg ST PAUL ISLAND Cys VIRGIN ISLANDS KP2
ROMANIA YO-YR ST VINCENT J8 WAKE ISLAND KH9
ROTUMA ISLAND 3D2 . SUDAN ST WALES GC, GW
RWANDA a9X SURINAM PZ WALLIS ISLAND FW
SABLE ISLAND CYD SVALBARD ISLAND JW WAYNE GREEN W2NSD
SAN ANDRES ISLAND HKG SWAZILAND 3DA WESTERN CAROLINE ISLAND KC6
SAN FELIX & SAN AMBROSIO CEO SWEDEN SA-SM WEST GERMANY DA-DL, Y2-Y9
SAN MARINO T7 SWITZERLAND HB WEST KIRIBATI T30
SAQO TOME S9 SYRIA YK WESTERN SAHARA SO
SARDINIA I TADZHIK UJ WESTERN SAMOA 5W
SAUDIA ARABIA HZ TAIWAN BV WEST MALAYSIA 9M2, 9M4
SCOTLAND GM TAJIKISTAN EY WILLIS ISLAND VKSW
SENEGAL 6V, 6W TANZANIA 5H, 5i WORLD BANK 4U1
SEYCHELLES S79 TASMANIA VK7 YEMEN 70
SIERRA LEONE oL THAILAND HS YUGOSLAVIA YT, YU, YZ
SINGAPORE av | TOGO 5V | YUKON VY1 3
Desert Storm So " (A CUBEX QUAD ANTENNA CO. R
size of open Hm.v? s “A 39 YEAR TRADITION®
S o DAL b W e,
m m 0 mw / ’A NEW F.HbM GUBEX : ;l:l. .3!;.. I.'sﬂlu":\:ﬁrk other hlnd::f :;ﬂ IE"‘E &0 ;l 1| rise w/ :’;:q ueRCY,
“"ﬂ" Uncle Sam used this for “—— 2 METER 4 EL. PRE-TUNED $44.95 +S&H loiides leolatis oo SO A St it v
""'““““ﬂ"‘n;“';"-?‘s‘".?;.“ pustable 6 METER 2 EL. PRE-TUNED $60.95 + S&H balun & 99 ft RG8x Low Noise  Rated S00 Waits
M“"‘“": use. $169. Add §$ S&H. lafo Si. DOUBLE BRAIDED "DACRON" FOR GUYING, DIPOLES,? The modern coa-fied

AnlennasWest

Box 50062 Prove UT 84605
CIRCLE 340 ON READER SERVICE CARD

Order HoiLinc
801 373 8325

UV- RESISTANT, NON-CONDUCTIVE, SIZES TO 1770 Ibs.
Write Or Call For Free

2761 SATURN ST.

"E* BREA C
(714) 577-9009 FAX (714) 577-9124

92621

version of the classic
aff-center fed windom.
Technote 126--5695 ppd
AntennasWest

95 .ss
NI, $89% =
TNI/2 $79% =
e 800-926-7372
CIRCLE 135 ON READER SERVICE CARD

NEUVER SRY DIE
Continued from page 43

on Lufthansa and were met by the
Porsche people, who delivered our cars
to us in front of nearby Solitude Castle.
Then we got o drive them on the Soli-
tude race track, which was closed (o traf-
fic so it formed a track about five miles
around. Porsche had their top racing dniv-
ers there o teach us how to handle the
cars at speed on the ught curves.

From there | drove to Pars,
where the local hams had organized
a party for me. And Admiral Bruton,
who was now the head of American
Expeditionary Forces in Europe,
came to the party just to see me and
we had a great ume. All was for-
given. From there | drove to Geneva
to meel the hams at 4U1ITU.

The ITU hams showed me all
around the place and then filled me

in on what was happening. It seems
that the next major ITU meeting was
next year (1959) and that they felt
amateur radio was in serious trou-
ble. Many countries were petitioning
the ITU to cut the ham bands signifi-
cantly, plus we had almost no support
from the smaller countries of the
world, where amateur radio was either
unknown, or was an annoyance. To
make it worse, when American hams
visited these small countries they'd
promise them anything to get a license
and then would 1gnore their promises
and violate their rules, running excess
power and making phone patches. So
amateur radio had left a bad taste with
these countnes,

These are the same small coun-
tries who'd been shafted by the pre-
vious ITU conference when the
frequency allocations had been
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made. The big countries grabbed | League for their arrogance, but | was

anything of any value, and left the

dia was coming to the conference of-
ficially requesting that all ham bands
be cut to 50 kHz, which was more
than enough for their few hundred
hams. Australia was officially re-
questing that our bands all be cut to
100 kHz. And not one country,
including the US, was suggesting
they be enlarged. What a temble
bargaining position!

But what about the ARRL, 1
asked? Sure, I'd had serious prob-
lems fighting the ARRL to get RTTY
permitted below 2m. They had
pulled every dirty trick they could to
stop RTTY from being used on the
HF bands, fearing that it was a threat
to their CW traffic system. I knew
how the chaps at the FCC hated the

. unpre for the anger and disgust
small countries with the scraps. In- | unprepared 8 =

the ITU people expressed.

They told me how Budlong, the
ARRL General Manager for around
20 years, had represented the US at a
previous conference and had had to
be thrown out of meetings because
he arrived drunk and brought local
prostitutes with him. And all this,
plus a sumptuous suite in the most
expensive hotel in town, all ungues-
tioningly paid for by the ARRL
members.

This didn’t really surprise me be-
cause, though I'd met Budlong many
times at hamfests, I'd never seen
him sober.

When I got back home 1 called
Budlong offering, in light of the

Continued on page 56
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CLASS

Carole Perry WB2MGP
Media Mentors Inc.

P.C. Box 131646

Staten Island NY 10313-0006

A Vacation To Remember

One of the best perks of teach-
ing ham radio classes is the fun
of tracking the children’s adven-
tures once they re on their own
with radio. One of last year's
graduates that I took a particular
interest in was Jesse Warren
KB2VAK. Jesse was in my radio

class at our school—Inlermediate |

School 72 in Staten Island, New
York.

Most of the 400+ students who
come through the ham radio pro-
gram each term find something in
the curriculum that they can have
fun with and relate to. Every once
in a while, however, a student re-
ally distinguishes him- or herself
with an exceptionally enthusias-
tic attitude towards ham radio.,
These are the students who give
up lunch periods to come back to
my room and sit in the “shack” to
both listen and speak. I can spot
that eagerness a mile away. They
just can’t get enough!

Jesse impressed me with his
enthusiasm right from the begin-
ning. His questions were always
intelligent and thoughtful. He is
definitely the kind of youngster
who will contribute to and ben-
efit from our hobby and service.
While he was studying for his
novice ticket in my class, he took
my advice and “hooked™ a parent
into studying with him. Jesse’s
dad Richard enjoved studying
with his son, and was soon totally

caught up in the wonderful world |

of ham radio. Richard 1s
KB2VAM and has his General
license.

As luck would have it, Jesse's
family moved to Long Island,
New York afier he completed 7th
grade. We staved in touch via ra-
dio and phone. Last summer,
Jesse very excitedly informed me
that he and his family were plan-
ning a trip to Israel and Austria. |
was delighted to learn that part of
their preparations included trying

' 20 words per minute without | [SI&5
making a mistake. In addition, | |

privileges in these countries. Un-
fortunately they weren't able to
get operating privileges in Israel
in time for the trip. Both Jesse and
his father did, however, enjoy lis-
tening while they were there.

In Austria, Jesse had a big thrill
when he spoke on a Vienna re-
peater to a ham in Slovakia. Can
you imagine the enrichment the
radio provided to a 13-year-old
from New York? Not only did
Jesse and his dad have a more
exciting vacation because of their

e e

if you are caught listening to a
ham radio without being licensed,
you must pay a large fine. You
must be 16 years old to get a li-
cense i Austria.”

Jesse and his dad were pleased
to learn that many hams in Israel
and Ausina spoke English. On the
two Vienna repeaters 146.625 and

146.75 MHz, hams were eager o |

speak with them because of their
American callsigns—KB2VAK/
OE. When Jesse got home and
contacted me, he told me he was
very excited about increasing his
code speed so that he could get
more HF privileges by upgrading
from Tech Plus to General and
even higher.

“In Austria, Jesse had a big thrill when
he spoke on a Vienna repeater to a ham
in Slovakia.”

radio contacts, but so did the rest
of the family. Younger brother
Zach was totally intnigued by the

excitement generated by the ham |

contacts. Mother, Barbara, who is
a former colleague of mine, has
resisted the urging to get her own
license so far but enjoyed watch-
ing Jesse and his dad reaching out
together for all these wonderful
experiences.

During the six week trip, Jesse
made contacts with many sta-
tions, and listened to many more.
Some of the more memorable
contacts were with stations in
Vienna, Luxembourg and

~ Slovakia. Some were on simplex

and others were on repeaters.
Jesse offers the following ad-
vice: “Prior to leaving on a trip,
it’s important to apply for your
reciprocal license well ahead of
time. Leave a mmnimum of four
weeks for processing. You may
also have to list a local address
on your applicauon. Although 1
didn’t receive my license in Israel
because I hadn’t allowed enough
time, | did receive it in Austria be-

 Each one finds his own particu- |

cause I was staying with my |

cousin and he received 1t at has

local post office. I found it inter- |

esting to learn that Austrian regu-
lations for radio are much stricter
than in the United States. For ex-
ample, vou have to copy code at

[ often wonder about the influ- |

ence of ham radio classes on my
former students, influences as
varied as the children themselves.

lar niche and relevance. Many of
the older children choose a par-
ticular course of study in college

as a result of something they re- |

membered that they liked in ham
radio class. Others go the route of
getting involved in community
events such as walk-a-thons,

|| boxes, okay? 133 pages. $1095

parades, and other fund raisers.
Some youngsters help provide

| communications during certain

holidays with the REACT group
in our area. Many, like Jesse, in-
corporate the radio into their daily
lives. Events like family vacations
become more fun and more mean-
ingful to them because they're
able 10 meet new friends in new
places right from the palms of

their hands. 72|

Radio Bookshop

Phone R00-274-7373 or 603-924-0058, FAX
603-924-8B613. or see order form on page B8
for ordering mformution. |

Books for

| Beginners

|

' TAB4354  Beginner's Handbook of
| Amateur Radio by Clay Laster W5ZPV. 395 |
I pages. Wonderful book for newcomers. It is |
basic and well tlustrated. Even if you have all
the other ham handbooks, you'll still find this
one useful. $22.00

WSGWNV No-Code Video, Manual, Part |
| 97 Rules by Gordon West Leam how to be a
ham radio operator $29.95

WSGWNC  Techmician Class License |
Manual: New No-Code by Gordon West |
This book covers evenvilune vou need to |
‘hﬂ*mr: a Techmcian Class Ham. Every |

question and answer on the examination is |
found mn this one book. FCC Form 610
application. $9.95

' XTAL-1 The Crystal Set Handbook by Phil
' Anderson WOX1. Want to give a kid an |
exciing ? Or maybe yourself? Crystal
sets are alive and fum. Here's a whole book |
packed with crystal set circuits that anyone
can binld Now stant saving those oatmeal
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to get reciprocal operating | there 1s no third party traffic. Also, | Pheto A. Jesse and Zach in Vienna under a statue of Johann Strauss.
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Number 50 on your Feedback card

A Stealth 40-10 Meter Antenna

An indoor antenna for the desperate that works from 40m through 10m.

40 meter dipole is approxi
mately 66 feet long. Used with

an antenna tuner it will do a fine
job from 40 through 10 meters, an excel-
lent selection of frequencies now that
sunspots are once again decorating Old
Sol. But for those unfortunate hams who
live where space, zoning laws, deed re-
strictions or the regulations of
Homeowners® Associations prevent the
installaton of outdoor antennas, there
are a number of possible antennas
which, while not as effective as outdoor
antennas installed high and in the clear,
will still produce a respectable number
ol QSOs.

Most of us are aware of such anten-
nas: dipoles in the attic; flagpole anten-
nas; fine gauge wire running out a
window to a handy tree; mobile whip
antennas; tuned Migh-Q loops; a
weighted wire dropped out of an apart-
ment window at night; rain gutters and
downspouts; etc. Some work better than
others. A few require good

—_—

space in a horizontal line for all of the
antenna wire, and there won’t be, the
ends can be bent to fit the antenna into
the available space. Since it’s a bal-
anced, center-fed antenna, a dipole does
not require a ground system.

“It blends into the background

so well your XYL won’t even
notice it!”’

Of all the possible configurations of
indoor antennas made of wire, the dipole
in the attic is probably the best because
it is as far above ground level as pos-
sible, and usually less of the ends must
be bent to fit the space. However, if
heating or air conditioning ducts run
through the attic, they may absorb much
of your RF, cutting your antenna off at
the knees, so to speak. AC wiring run-
ning through the attic can also absorb
your power.

J. Frank Brumbaugh KB4ZGC
Box 30
Salinas PR 00751-0030

Another Dipole Option

For hams who don’t have access to an
attic, but do have one room at least 12
feet by 15 feet, with an (approximately)
8-foot ceiling, the 40 meter antenna I
used will provide very good results from
40 through 10 meters when used with an
antenna tuner. It also blends into the
background so completely your friends
may not even notice it!

Fully 39-feet of the radiating section
of this 66-foot dipole are horizontal at
the top of the room. See the drawing,
which illustrates the entire installation.
The insulator at the feed point is cen-
tered along the 15-foot outer wall, up
against the ceiling. The center span is 15
feet long. From the ends of these points,
where the wires meet the end walls. they
turn 90 degrees and run along the tops of
both 12-foot side walls, leaving approxi-
mately 11 feet of wire at each end. These
wires are then dropped to the floor, and
the remaining three feet at each

ground systems (often more of [~
a problem than the antenna it-
self). However, balanced anten-
nas do not require a ground, so
let’s go that route.

The part of the antenna that
does most of the radiating is the
high-current portion. In a di-
pole this is the wires on either
side of the center feed point in-
sulator. For a horizontal an-
tenna this portion of the wire
should be as horizontal as pos-
sible, and at the highest point
above ground that you can \_

Run antenna along ceiling

A Stealth 40 -
indoor antenna

10 meter

"\ end is bent along the baseboard
in any direction. Caution: Be
sure to tape the antenna ends
with plastic tape so children
or pets can’t touch them acci-
dentally and get an RF burn.
The antenna ends develop
high voltages when transmit-
ting; keep them away from
anything metal so you won’t
start smelling smoke.

Of course, insulated wire—
ordinary hookup wire—should
be used for this antenna. The
~/ insulation should match the

manage. If there isn’t sufficient
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Fig. 1. Antenna installation diagram.

Continued on page 55



Handheld RepeaterController

specirum Electronic Prod- 10 include voice IDer. DTMF
ucts miroduces the word's Control and programming
first handheld repeater con- hang and time-out limers
troller. No larger than most Digital Voice Operated
handheld radios, theHRC-10 Squelch (DVOS™), telem-
converts asingle ordual-band etry tones, and private voice
radio into a full leatured sim- mail siot. $299

plex or duplex repeater sys- phone B00-566-2788
tem.Key features oftheHRC- FAX 408-438-6027

INSURANCE T

Computer & Radio Equipment e J:EM[L
HAMSURE coverage follows your e ',l_i i \ ..:.‘
equipment wherever you take it. Theft | e

from vehicles, earthquake, water damage
and all other hazards including surges.
Insure all your equipment and accessories
(except towers and antennas but including
rotors), media and purchased software.

Low Premium Low Deductible

Enjoy monitoring your favorite repeater in peace without lis-
tening to the squawks and squeals of intermod.

DCIl-146<4H 2 meter band pass filter (S0-239) $89 ppd.
DCI-235-3H 223 MHz band pass filter (50-239) $89 ppd.
DCI445-10C 440 MHzband pass filter (N)  $109 ppd.
Custom tuning available from 130 to 900 MHz, add 535
The DCI-1464H and DCI-2235-3H can be upgraded to
type N female connectors for $10 more. We pay postage
in US. and Canada. COD add $5. VISA/MC accepted.
ldaho residents add 5% tax.

R.C.K.
465 CROFT DR IDAHO FALLS, ID 83401-4419

7901 Laguna Lane
Oriand Park, IL 60462

800-988-7702 Anytime
E mail: hkamsure @ aol.com

Available only in the
48 continuous stares

CIRCLE 69 ON READER SERVICE CARD

UHF VIDEO
TRANSMITTER
Miniature 200 Mw
p.e.p. Video Transmitter
Built fough. Housed in

| a black anodized
milled aluminum case
with stainless steel SMA
antenna connectors
& screws.

Available either at

434 mhz or 423.25 mhz
Using SAW Resonator technology

S5279 plus s/h S5
Check, Money Order, Visa or Mastercard

CA Res. add 8.25% tax |
ITECHNICAL
Moduiaiion Type: av ALLG., INC.
Voltoge: 12vde- 10 ma P.O. Box 642067
RF. Output; 200 mw PEP Los Angeles, CA
Frequencies: 43 Mhz, 423.25 Mz F0064-2057

Specly whenodeing  TE| .
Dmensiors: 17/8°L x 1-Y/B"Wx S8 H TEL: 310 821-6770

FmmLx3d5mmW x 15mmH FAX: 310 821-6690

Slow Scan TV

doesn't have to be expensive anymore!

Every day more hams are enhancing their communication by using
images. Join the fun and gee what you've been missing

Chmlsty Color S5TV 15 casy snd affordable with Pk V.  §239.95

Regmres [BM MO <computibile "6 ar bemey CPU, | Mlegabnte of seesry, color WiGA
dinpley ME-DOS. Shppenyg- 150 US. A sl Conads 515 for others. ' Write or call fon
compicis dctmis

Absolute Value Systems

I 15 Stedman 5c. # 7

Chelmsford, MA 01824-1823

(508) 256 6907

e-mail: johnli@world.std.com

CIRCLE 351 ON READER SERVICE CARD

(208) 552-2839

CIRCLE 78 ON READER SERVICE CARD

CIRCLE 133 ON READER SERVICE CARD

When you inquire about or buy products from
the ads in 73, please tell our advertisers that
you saw their ad(s) in 73. Tnx.

WRITE FOR A
FREE 60 PAGE
CATALOG!

MX-9300
Four Functions in One Instrument
Faatures:
* One instrumant with four test and mea-
suring systems

* 1.3GHz Frequency Counter

* 2MHz Sweep Funclion Gonerator
ey - o -CIR { - * Digital Multimeter

« Digital Triple Power Supply

DELUXE SERIES * 03V @3 ISVE 1A 5V @ 2A
S-1330 25MHz $439
S-1345 40MHz $569

S-1360 60MHz 5759
* High Lusvinance & CRT Features:
* Pius much, much mora!!

CALL TOLL FREE

(800) 292-7711 C&S SALES

Se Habla Espanol EXCELLENCE IN SERVICE

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

S-1325 25MHz $335
S-1340 40MHz $480
Features:

L] WS'FH':
= Tmil Sansitivity

* X - ¥ Operation
|2 FREE probes Included with each scope!!|

= Dual time base

« Automatic Beam Finder * |lharmiraded ntemmal

= £ fairs Modulation gradicule

+ Built-in Companent Test L]
* Plus all of the feaiures of the "affordablie™ series!| =

B&K 2MHz Function Generator Model 4010

*195."

Model XP-581
4 Fully Regulated Power Supplies in One Unit
a4 DC voltagas: Sl - 48V & « 13V E VA, 13 @ 1A * 1 Variabis - 8§ - 30V i@ 24

ideal for laboratories,
* 0.2Hz 1o 2MHz service shops and hob-
= Sine, Square, Triangle, :

Puise and ramp output b! - 585
* Variablp duty cycle
= Variable DC offset

Model M-6000 B&K Model 1688 1.3GHz Universal Counter

 869.95 [ Features Computer Intertace and Software I High Current (25 amp) Power Supply Model F-1300

Madel 73l vene e S97.50 TP Varinkin 51 4V0C = Parlod
Model 7511, ,,........$135.00 s * Fraquency 1o 4MHz » Fraquenay
Madel 7711 $154.95 + Capoafiance bo 40nF & B athee
Model 78I et I‘E:ﬂ'ﬂ | * Large 3 34 LCD fanctinns

BD Series ' glpm::iunn ‘249-15

e *225

XK-550 Digital ' Analog Trainer

Elonco’'s advanced designed Digital /| Analog Trainer B specially
designed for school progects. it is built on a single PC board for maxi-
mum reliability. i includes 5 buill-in power supples, 3 funchon genar-
ator with continuously sine, triangular and square wave forms

1560 tie point breadboard area.

XK-550
Assembled and Tested

*169.*°

XK-550K - Kit

*139.”

Tools and meter
shown optional

Fluke Multimeters

70 Series
Model 700 . . . .

Model AM/FM-108K
AM/FM Transistor Radio Kit

Model AR-2N6K

2 meter | & meter
Amatewr Radic Ki

'34."
M-2665K
Degetal Multimotor Kit

*54,%

(N
Fuil 34 Fanges = cap 1 Fens 9

WE WILL NOT BE UNDERSOLD C&S SALES, INC. 15 DAY MONEY BACK

150 W. CARPENTER AVENUE == GUARANTEE
WHEELING, IL 680090 | FULL FACTORY WARRANTY

FAX: (B47T) 520-9904 (B47) 541-0710 PRICES SUBJECT TO CHANGE WITHOUT NOTICE

UPS SHIPPING: 48 STATES 5%
OTHERS CALL ($& min. / 15 max.)
IL RES 8% TAX

CIRCLE 184 ON READER SERVICE CARD
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Number 52 on your Feedback card

The Hamtronics TD-4 Selective
Calling Unit Kit

Larry Antonuk WBORRT
Box 452
Marliborough NH 03455

In general, ham radio operators do just
about everything with their radios. If a
mode exists, there’s a ham somewhere
using it. However, one of the most inter-
esting modes of radio operation also
happens to be one that most hams know
little about. That mode is the lield of ra-
dio telemetry—the process of measuring
and controlling values and processes via

the radio waves. This mode i1s a little less |

understood than most, perhaps because
the equipment necessary (o implement it
is fairly expensive and more compli-
cated than simple voice gear. Also, the
commercial market sources of used te-
lemetry equipment are somewhat tighter
than for voice radios. because less of this
equipment is in use. So what does the ham
who's interested in remote control do to learn
more about this facet of ham radio?

A tiny package of fun!

anything, as long as you're within range
of the radio. What you do with the out-
put of the TD-4 is up to you—use it to
open the garage door, turn on the lights,
start the coflee, disable the local re-
peater, fire up the autopatch—it really

doesn’t matter. As Archimedes said.

“Give me a relay closure and I'll move
the earth.” The hard part i1s getting that
initial closure, but the TD-4 makes it
easy and inexpensive.

Possible Uses

Before we get into how the TD-4 does |

its job, you may want to note that it’s ac-
tually called a Selective Calling Unit.
This controller was designed to mute a
receiver speaker until a certain series of
tones was received, at which point it
would open the speaker and let the radio
operator hear the message. That 1s 1den-
tical to the operation of fire department
pagers and monitor receivers, and can be

“All you need is a receiver to hook the TD-4 up to, and you can
use it to turn on or off anything, as long as you’re within range
of the radio.”

The answer, as usual, is to build it
vourself. An excellent product to start
with 1s the Hamtronics TD-4 Selective
Calling unit. The TD-4 provides a means
10 decode a four-digit DTMF tone, and
use it for a single task. For the average
ham, this represents the easiest way to
perform a remote control operation,
Since you probably already have a
DTMF pad on one of vour rigs the en-
code half of the system is set up. All you
need 1s a receiver to hook the TD-4 up
o, and you can use it to turn on or off
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used in the same way by hams. If you're
tired of listening to chatter on the local re-
peater, just install the TD-4 on your base

- station. Give the four-digit code to your

buddies, and have them call you by keying
the repeater and dialing in your code. (Of
course, you won't pick a code that will
mess up the autopatch, and you need to
know how to get the tones to pass through
the repeater.) The Hamtronics unit will
hear the code, decode it, and open your

speaker. Carry on your conversation, and |

hit the “reset” when you're finished.

Photo A. The Hamironics TD-4 board and
components awaiting assembly.

A good application, but not very excit-
ing. Why not install the TD-4 on your local
repeater, and use it to detect “9117 calls? If
it hears one, have 1t start a tape recorder
that will run until the patch drops, in order
to record the call for training and hability
purposes. (Does your state require the
beep every 15 seconds?) How about a re-
mote controller for that foxhunt transmitter?
Tum it on or off as the hounds get closer.
More diabolically, use the controller 1o raise
and lower the power level.

The list of applications is limited only
by your imagination. In any case, the con-
troller will decode up to four DTMF tones
in a sequence, and uses a set/reset latch ar-
rangement. The first three tones of the on
and the off sequences will be identical, and
the last digit will determine whether the
latch is set or reset. In other words, you can
set up the decoder outputs to make a code
of 123A to turn something on, and 123B 1o
turn 1t ofl.

How It Works

So how does the TD-4 do 1t? All the cir-

| cuitry is performed by four integrated cir-

cuits, with most of the work done by a
G8870 DTMF decoder. This chip was
originally designed for central office de-
coding applications, and takes care of all
of the DTMF signal processing and decod-
ing. It can accept a signal level from
100mV to 2V p-p, so no external audio
signal conditioning is required. Valid
DTMEF tones are passed from the G8870
as hex digits to a one-of-16 decoder. Out-
put lines from this decoder are jumpered to



a series of AND gates, which ensure that the
tones are in the proper sequence. The final

tone is used 10 “steer” the output of the prior | |

AND gate to either the SET or RESET input
of a simple latch. The output of this latch
drives a single open-collector transistor,
which controls the output of choice.

Kit Assembly and Documentation

The TD-4 is built on a high-quality
glass epoxy double-sided circuit board,
using plated-through holes. All jumper
and input/output leads are marked on the
board. The components are high quality,
clearly marked, and easy to install. IC
sockets are provided for all chips, mak-
ing future troubleshooting a breeze. Due
(0 the capabilities of the 8870 IC, the
TD-4 decoder does a lot of work with
just a few chips. This keeps the compo-
nent count low, making it an ideal kit for

——)

| - .
Photo B. The completed TD-4 board, just prior |
to installation of the programming jumpers. ‘

system. In any event, the manual for the
TD-4, while somewhat lacking in photos
and drawings, treats the builder as if he or she |
knows something about electronics, and
wants to learm more. More manuals should
be like this one.

While Hamtronics gives the builder
information on how to modify time |

“The circuit is so straightforward that even an inexperienced

troubleshooter should be able to locate and correct any wiring
problems.”

the first-time builder. In addition, the cir- |

cuit is so straightforward that even an in-
experienced troubleshooter should be able
to locate and correct any wiring problems.

The Hamtronics documentation is re-
freshing. The schematic and parts layout
diagram are well done, and simple to fol-
low. The instructions are clear, but assume
that you've got a little intelligence. You
won’t find any of that “Insert left end of
R1. Now insert right end of R1.” stuff in
this manual. As a matter of fact, the

manual is nine pages long, and the entire |

construction section takes up about one-
third of one page. So what’s on all the
other pages?

Well, useful stuff. Information on how
10 test the thing once you've built it. An
explicit section on how to set the jumpers
to program different codes. How to hook
the decoder up to your radio. How to drive
a relay, without blowing up the output
transistor. Detailed selective calling appli-
cations. A serious troubleshooting section.
And best of all, modifications. Not too
many kit manufacturers give you the in-
formation you need to start hacking right
off the bat (OK, so they call it customiz-
ing). They even give detailed instruc-
tions on how to convert the TD-4 into a
“LiTZ” (long tone zero) decoder, for use

on the nationwide repeater emergency |

sequences, elc., they don’t get into any se-
rious hacks, and the TD-4 is just asking for
some. If you don’t need the single function
on/off arrangement provided, a couple of ]
relocated jumper wires will allow the con-
troller to provide pulses to two separate |
devices, allowing you to pulse on either of l
two timed functions. Need more func- |
tlons? Hamtronics doesn’t give you any |
more room on their circuit board, but r
considering that additional AND gates |
go for about 50 cents, why not add on |
an auxiliary board to give you a few
more options? By duplicating the ex-
isting AND gate circuitry on another
PC board you can control as many
functions as desired. (Why not set up
that foxhunt transmitter for on/off, ‘
high/low power, and even flip the fre-
quency 5 kHz in either direction? That
should keep em on their toes.)

As we said, the Hamtronics TD-4 is a
great way 1o get into remote control with
a single function, but it also provides a
neat base for future expansion. Remote |
control applications haven’t been fully
explored by most hams, but equipment |
like the Hamtronics TD-4 makes experi-
mentation easy. Compatible with gear
that most hams already have, the TD-4 is
a good entry-level project for the begin-
ning remote control enthusiast.

» what effect soil pH may
have on grounding?

» enirance panels are a last
defense against lightning?

» the facts & fallacies of
oscilloscope sampling rates?

FREE - join the more
than 30,000 readers
and learn from
The Leader in Lightning
& Grounding Solutions

KPolyPhaser-|

CORPORATION -

(702) 782-2511
FAX: (702) 782-4476
BBS: (702) 782-6728

2225 Park Place « P.0. Box 9000
Minden, NV 89423-9000
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HAMSATS

Number 54 on your Feedback card :

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

AMSAT s (the Radio Amateur |

Satellite Corporation) newest and
most complex satellite, Phase 3-
D, is scheduled for launch later
this year. Check out the article
“Into Orbit With the Final Phase
3 Satellite” in this issue. Even
with a few schedule slips, the
event is less than a year away. In
preparation, this month starts a
series of columns for the new-
comer to this fascinating segment
of the amateur radio hobby. It will
take time, information and energy
to get ready for Phase 3-D. but
there are several easy steps that
can get a potential enthusiast on
line with the OSCAR (Orbiting
Satellite Carrying Amatcur
Radio) program.

Getting Started

You may already have every- |

thing you need to join in the fun
on the amateur-radio satellites. It
is a common misconception that
satellite chasing is expensive and
only for the technically elite.
Even if your only “rig” is a 2
meter handie-talkic or a short-
wave receiver, there are signals
from space that you can monitor
right now.

If you have a computer (most

hams do these days) the chore of |

knowing when to listen for an
OSCAR becomes a simple task.
Many programs are available to
lind and track the satellites.

If your only antennas are attic
dipoles or omni-VHF types. it's

easier than you think to get in- |

volved. Some hams have only
mobile and portable systems for
their hamsat pursuits and still do
remarkably well.

Finding detailed information
about the ham satellites used to

be a significant chore. Today |

that’s not the case. Many books
and articles have been written

ellite work. Some may be found
at well-stocked bookstores or ham
radio distributors, while others are
only a phone call away.

2 Meter Downlinks

Satellites that provide 2 meter
FM downlinks are very easy lo
copy with only a handie-talkie

Although the typical “duckie™
antenna will work, one that has
at least zero-dB gain (a quarter-
wave whip) is better. Set the Ire-
quency of the HT or other 2 meter
receiver (a scanner will do) to
145.825 MHz. Two satellites, U-

0-11 and D-O-17. use this down- |

link frequency for their telemetry
and digital message outputs.
UoSAT-OSCAR-11 was launched
in March 1984, Built by the Univer-
sity of Surrey in England and
launched by NASA from the West-
em Test Range in Lompoc, Califor-
nia, it1s still operational today, sending
1200 baud ASCII data using Bell-202
compatible tones. The power output
is only 400 milliwatts, but from a po-
lar orbit of 680 km, this low-power
signal can be heard with ease when
the satellite 1s above the honzon. For
most locations, four o six passes per
day (about 10to 18 mimutes each) can
be monitored. The satellite is also ca-
pable of limited digital speech using

- aNational Semiconductor Digitalker

chip set. Short messages are occasion-
ally programmed by the ground-
control station in Surrey.
DOVE-OSCAR-17 was spon-
sored by AMSAT-Brazil, but was

designed and constructed by |

AMSAT North America
(AMSAT-NA). Launch was on an
Ariane 4 rom Kourou, French
Guiana, in February 1990, DOVE
is an acronym for Digital Orbit-

' ing Voice Encoder. Although it is

capable of complex voice synthe-
sis, it normally transmits packet te-
lemetry at 1200 baud with up 10 4
waltls of output power. A standard
packet-radio TNC (Terminal Node
Controller) can be used to view the
messages and telemetry from D-0O-
17. The polar orbit is slightly higher
than U-O-11, at 800 km, and can
also be heard between four and six

. limes per day.
covering the myriad facels of sat-

Another source of signals from
space comes from the Russian
MIR space station. Many ham ra-
dio experiments are being tested
from MIR, but the most popular

54 73 Amateur Radio Today» March 1996

activities include voice contacts

with the cosmonauts and packet |

operation from the on-board PMS
(Personal Message System).
Voice and even SSTV (Slow-Scan
TeleVision) can be heard on
145.550 or 145.800 MHz. Packet

operation is typically on 145.55 |

MHz. ROMIR is the most

and an omni-directional antenna. | common callsign sent from MIR.

10 Meter Downlinks

The two most popular satellites
with 10 meter downlinks include RS-
10, launched in June 1987, and RS-
12, launched a few years later. The
signals from these Russian hamsats

are not FML They transmit CW telem- |

eiry and act as communicalions tran-

 sponders for CW and SSB signals.

The satellites are controlled by RS3A
in Moscow and are in polar orbits at
about 1,000 km altitude. Even though
power output is only 1 watt, both can

" be heard on a typical shortwave re-

ceiver with a simple dipole.

RS-10 transmits its telemetry |

on 29.357 MHz. The transponder
downlink range is from 29.360 to
29.400 MHz. During a typical 10-
to 20-minute pass, CW and SSB
conversations can be monitored in
the 40-kHz wide transponder
passband. The stations heard are
sending their signals to the satel-
lite on 2 meters. The uplink pass-
band goes from 145.860 (o
145.900 MHz. Most RS-10 users
only need about 25 watts to an
omnidirectional base antenna to
gel into the satellite.

RS-12 telemetry can be heard
on 29.407 MHz. The transponder
downlink range extends from
29.410 to 29.450 MHz. The up-
link, however, is on 15 meters
from 21.210 to 21.250 MHz.
While many stations using RS-12

employ newer 100 watt transceiv- |

ers that can transmit on one band
(15 meters) and then receive on

another (10 meters), 1t’s not un- |

common o find QRP (low power)
stations employing very simple
transmitters running only a few
walts on the uplink and inexpen-
sive 10 meter rigs on the down-
link. Dipoles in the attic on both

- the uplink and downlink bands

will work with RS-12.
Tracking

While it is possible to set up a
receiver and wait for a satellite to

come by, it can be frustrating.
The easiest way to find the
hamsats noted above is 1o use a
computer and a good satellite
tracking program. Many pro-
grams can be found on BBSs
(telephone Bulletin Board Sys-
tems) or via the Internet
(ftp.amsat.org or http://

www.amsal.org) as shareware or

freeware that will perform the
basic function of providing
dates and times of the passes
over a specific ground location.
There are also companies and
organizations like AMSAT-NA
that sell software packages for
most popular personal comput-
ers. Some programs provide
real-time maps and coverage
projections in addition to tabu-
lar time and antenna-pointing
information.

Information Sources

Columns and articles dealing
with hamsats have appeared in
all the major ham-radio maga-
zines since OSCAR-1 was
launched in 1961, but for the
newcomer, some good reference

- books provide more perspective.

The suggested titles below can
be purchased through AMSAT-
NA. Wnte to AMSAT at 850 Sligo
Avenue, Suite 600, Silver Spring
MD 20910-4703, or call (301) 589-
6062 to get the latest prices and in-
formation about membership and
other publications.

|. The Satellite Experimenter’s
Handbook, 2nd Edition (1990;
ARRL, 350 pages) by Martin
Davidoff K2UBC.

2. How to Use the Amateur Ra-
dio Satellites, 5th Edition (1995;
AMSAT. 32 pages) by Keith
Baker KBISE

3. The RS Satellites Operating
Guide (RS-10/11; RS-12/13 and
RS-15), (1995; AMSAT, 30
pages) by G. Gould Smith
WA4SXM.

This month was an overview.
Next time, and in the months to
follow, specific topics about the
high-orbit satellites, rigs, anten-
nas, coax, Doppler shift, Faraday
rotation, the digisats, and many
more facets of the hamsat chase
will be investigated. 73]



A Stealth 40-10
Continued from page 50

wall/ceiling color. A sta- ; 2 F‘WER &. rﬁ

pler can be used to secure
5 9 9 9 This 12V, 2.5 AH battery powers your HT via your radio's
cigarette lighter adapter for days of portable power,

the wire in place so it will
be practically invisible.

ransmits up to 8X LONGER at high power (5W) than a standard HT battery
. El-Er_l‘:‘d_ no-legk, gel cell battery 1s nearly indestructible

This antenna is fed at the
center, and the center insu- * Lightweight -_j{"‘ oz) of dependable power
lator can be a button, a *SLIPS INTO YOUR BACK POCKET or hangs from belt clip

short length of nylon fish- * | 10 voit wall charger included
ing monofilament, or any To orDeR CALL 800:206-0115 with visa # $59.95 + $6.55 544 FOR CONTINENTAL USA

other insulator which will be ._ CUTTING EDGE ENTERPRISES

dilﬁt:ult for dnyonc to notice., 1803 MISSION STREET #546 SANTA CRUZ CALIFORNIA 95060
Twin lead or RG-BX COdX Cdn 71/8"x23/8" x7/8" Please add 8.25% Califormia sales tax. Allow six weeks for delvery

be used as the feedline. It

should be brought straight

down to floor level before being routed to = be used to secure twin lead to the wall. Coax Cut the antenna wire a little long so
your operating position. The feedline can be | can be held in place by a few painted cable | you can prune it to the frequency you
painted to match the wall color. A stapler can | clamps. Continued on page 82
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Number 56 on your Feedback card

Marc |. Leavey, M.D., WASAJR
P. O. Box 473
Stevenson MD 21153

I love gadgets. I'm not afraid
to admit that. After all, in this
crazy hobby of ours i1t's an af-
flicuon that insinuates itself into
our very fiber. This month, let
me tell you about a new toy that
can breathe new life into many
forms of digital communication.

For a tad under two hundred
dollars, | got the “Snappy Video
Snapshot™ from Play, Inc. For
that money, you get the digitizer
itself, a battery, cable, and three
software packages. One of those
runs the unit, but the other two
are nifty graphics manipulation
packages: more about them
later.

Physically, the Snappy device
looks like a fat candy bar with a
DB-25 plug on one end. It plugs
into the parallel port on your PC
compatible computer, which
needs to be at least a 386 run-
ning some flavor of Windows©,
with 4 Mb of RAM and 4 Mb of
free space on the hard drive.
Video may be supplied “live”
from the video output jack of
almost any camcorder or VCR.

Once you load the software,
you are able to “snap™ a picture
from moving video, or take a
longer exposure, with higher
resolution, from still video. The
results are truly amazing. Photo

Amateur Radio Teletype

| is a picture of the Snappy unit,
taken with my VHS camcorder
and digitized. The picture was
then saved as a TIFF file, sent
to 73 electronically, where it
was placed onto this page. Neat,
huh?

As I said, the source can be a
live camera or VCR, and the
“shutter” speed can be set to
stop a moving video, or progres-
sively longer exposure for
higher quality with non-moving
images. Image size may be
scaled at 320x240, 640x480,
which is full screen VGA size,
or an astonishingly beautiful
1500x1125, all saved as 24 bit
true color liles, even on a mono-
chrome machine. That last op-
tion does take up a bit more disk
space, of course.

Now, 1f just snapping video is
not enough for you, the two
packages which accompany the
digitizer are really something.
For me, the more useful of these
1s Fauve Matisse, a graphics
manipulation and drawing pack-
age which allows the creation,
editing, and alteration of images
from the Snappy Video Snap-
shot, along with other sources.
[t accepts and saves images in
most of the popular formats,
such as JPG, BMP, EPS, GIF,
PCX, TGA, and a few others.
You can retouch photos, pro-
duce comic shots with switched

L""-I" o S 2

Photo 1. Pretty neat, huh?
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heads, or use the tools (o paint
prelty pictures, as my nine-year-
old does.

The other program, not as
useful to me but you might like
it, is Gryphon Morph, one of the
classic programs used to

- “morph™ or change one picture

into another. Starting with one
photograph, key points are iden-
tified and corresponded to
points on another photograph.
The program then generates in-
termediate images which effec-
tively change one into the other.
The results can be astounding
and fun to watch.

For the money, this is really a
neat way to generate the digital
images that are becoming nec-
essary in electronic communica-
tions. While yvou may be
inclined to get a scanner, they
are typically more expensive,
and can only copy flat objects.
With the Snappy you can digi-
tize vour kids! Now, to be hon-
est, there are a few glitches.
Because it uses your parallel
port, you cannot print with the
Snappy installed unless you
have two parallel ports or print
to a serial port or network
printer. I use an A/B switch to
select the Snappy or my printer.
The guality is good. but a 1200
dpi scan of an 8x10 photo on a
thousand dollar scanner may be
better, albeit for more money
and a slot on your motherboard
for the interface card. As the
saying goes, “You pays yer
money and takes ver choice.”

To help you decide 1if the
Snappy will fill the bill, Play,
Inc., has a web site at: http://
www.play.com where you can
read a bit more and download a
slide show of Snappy images.
You will need a SVGA screen
for the demo, but it is worth a
look. Let me know what you
think. If you get a Snappy, use
it to take pictures of yourself
and station, and send them to me
by E-mail. Who knows? You
might just see vourself here in
RTTY Loop!

As long as I'm on the subject
of “high tech,” this month’s web
find addresses the cutting edge
of packel communications.
Mike Curtis WD6EHR, has
placed a "9600 Baud Packet
Handbook™ at: http://inss| .etec.uni-

karlsruhe.de/~dfOuk/96man2.txt.
This handbook for K9NG pro-
tocol 9600 baud packet ad-
dresses the questions raised by
those inclined to exceed the
1200 baud speed barrier, with-
out wanting to hear “But Cap’n,
it canna go that fast without
breaking up!™ Take a look, it’s
an interesting work.

As I write this month’s col-
umn, last month’s column an-
nouncing the RTTY Loop Home
Page, at: http://www2.ari.net/
ajr/rtty/ has vet to be printed.
and vet we are averaging about
a dozen or so hits a day. | don’t
know where these folks are find-
ing out about the page, but I an-
ticipate the count will be much
higher by the time this column
sees printer’s ink. On the home
page. I have several past col-
umns, with current ones as well,
a full listing of the RTTY Loop
Software collection, interesting
ham radio related links, along
with a few other strange sites,
and a few things for direcct
download. Take a look, tell your
friends. and drop me a line.

For those not online, the full
listing of the RTTY Loop Soft-
ware Collection may be yours
for a self-addressed stamped en-
velope, sent to the address at the
top of the column. E-mail may
be sent to me via the Internet,
at: ajr@ari.net; on America
Online at: MarcWA3AIJR; or on
CompuServe at: 75036,2501; al-
though that may be a bit simpler
as well by the time this is
published.

I'm accumulating quite a few
cards and letters from some of
you, with which to fill the April
basket. Don’t miss next month’s
column, when I shower vou with
ANSWETS. 7z |

NEVER SAY DIE
Continued [rom page 48

seriousness  of  the international
situation, to try and work with him
toward saving the hobby at the next
conference. He told me to go to hell.
Well, actually, that was what he
meant, only he didn’t use nearly as
polite words. He explained that he
had been running amateur radio for
years all by himself and he would
continue to run it, and I could
go...well, you know.

Some hams in the State Depart-
ment put on the pressure and [ was

Continued on page 63
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$5.00 S&H + §2.00 each add'l per buss
Custorn Lengths Available
Mail checimoney order. Money Back Guaraniee if not Satished.

N

Flexible Rope Wire Straps w/Term, Ends Al Solid $2.50 Per F
5 & H free wibuss order, ﬂ.mmr

J.M.S.

J.Martin Systems
35 Hilltop Ave. Dept. 7 = Stamford, CT 06807

To receive fax info on demand, call rom handsel of fax machine
614-7T592-6579. Rotneve Doc #1050
To send Fax or Phone — 203-461-8768

NO TUNERS

NO RADIALS
NO RESISTORS
NO COMPROMISE

SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.

*“See review In Oct. 73, 1584 *Sepl. 73, 1985 March 73, 1988
CO, Dec. 1988 Mar. WA 81 MOV, T1 1984

BILAL COMPANY ™
137 Manchester Drive &

Florissant, Colorado 80816
(719) 687-0650 a

CIRCLE 42 ON READER SERVICE CARL

For High Performance in Repeater

Technology, Go with the Leader—

S-7R Basic Repeater

B 10-40 Watt Units

H 2M, 222, 440 MHz

B Super Sensitive/Selective Receivers

B Unusually Good Repeat Audio

B Proven Performance throughout
the World!

T 2 220 MHz
440 MHz: -

10-150 Watts |

SCR1400
REPEATER W/150 WT.2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.

Sold Factory Direct or through Export Sales

Reps. only.

SPECTRUM

® “‘Stand Alone"
or use with
your controller

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic
low cost S-7R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec-
trum gear famous throughout the
world for years.

However, all of the “bells & whistles”
have been eliminated—at a large cost
savings to you! The S-7R is a real
“work-horse’ basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For
use as a complete ‘‘stand-alone’’ unit,
or with a controller.

Of course, if you do want a Full Fea-
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the ‘‘Industry Stan-
dard’’ SCR10006/4000.

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; “Emergency Pwr./ID; High/Low
TX Power: Tone & Timer Units; Sharp
RX Filters; Power Amps, etc.

B Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF

Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

//z77 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 » Norristown, PA 19403 » (610) 631-1710 » FAX: (610) 631-5017

CIRCLE 51 ON READER SERVICE CARD
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Number 58 on your Feedback card ‘

Special Six-Month Anniversary Column |

Dave Miller NZSE
7462 Lawler Avenue
Niles IL 60714-3108

“Ham To Ham” is in its sixth
month of life within the pages of
73 Amateur Radio Today and the
tips, suggestions and ideas keep
coming in...good ones, at that.
Uncle Wayne and I had originally
given the column six months to
get off the ground, to see if 1U's
what the readers want, and we’ve
made 1t! Please keep the 1deas
flowing this way. It’s your col-
umn; I'm acting as intermediary,
putting all the ideas into one place
and editing the text for unifor-
mity, but it’s an open forum for
everyone to share. In celebration
of the six-month mark, the col-
umn is a bit longer this time, to
give you more of the information
you've said you want, and as a
“thank you™ to the many who've
sent in contributions. Thanks also
to Uncle Wayne Green for provid-
ing the forum.

By now you are able to see the |

direction that the column is tak-
ing, so you'll know pretty much
what we're looking for. But even
if you'd like to see it take a some-
what different avenue, send me
your favorite tip and let me know
what direction you feel the col-
umn should be moving...I'll try to
keep an open ear for any serious
suggestions for improvements.

Poor Solder Joints

I’ ve personally run into a num-
ber of poor solder joints in well-
known commercially-made ham
gear, and | know others have, too.
The solution in all of these cases
was to reheat, and perhaps rewet,
the offending connection.
Rewetting a solder connection is
just another way of saying “put a
bit of new solder on it as the con-
nection is reheated.” If the con-
nection looks mottled (marked
with spots) or lumpy and dull,
then removing the old solder with
wicking-braid or a “solder-
sipper,” and applying all new 60-
40 solder to the connection is the
answer,

Just because a radio “came that
way from the factory™ doesn’t
mean that it was made perfectly.
Here's part of the reason: between
any two copper connections, such
as the copper foil pad on a PC
board and a copper wire or com-
ponent lead attached to a board
by a solder connection, there are:
1) the copper foil pad, 2) an alloy
layer, 3) the solder mass itself, 4)
an alloy layer, and 5) the copper
component lead or wire. This is
true of every good solder joint. If
something happens to prevent that
alloy layer from forming at either
copper junction, or if it degrades
with time, then a high-resistance
or intermittent solder connection
is the result.

One cause of a defective alloy
layer is movement during the
“plastic™ phase of the solder cool-
ing process (“plastic” meaning

capable of being altered or |

changed). As solder goes through

the liquid (melted) state to the

solid (hard) state, in all but one
solder formulation there is also a
plastic-state temperature range.
The length of time of the plastic
state will vary with the respective
amounts of tin and lead in the sol-
der you're using or reheating. As
an example, at the extreme end of
the formulation scale there is 90-
10 solder, 90% tin and 10% lead.
90-10 has a 700°F plastic range,
between approximately 4300°F
and 3600°F. Any movement of

- either of the pieces being soldered

during that cooling range will
result in a poor solder joint.

At the other extreme is 10-90,
10% tin and 90% lead. Its plastic
state is from about 5800°F to
4400°F, or 1400°F of cool-down
range, when the solder is still
plastic. Movement anytime dur-
ing this plastic state results in
what’s commonly called a cold
solder joint. Insufficient heat at
the joining of the two copper
pieces during soldering can cause
the same condition. To make a
good connection, the solder must
go far enough into the liquid
range, drop down through the
“plastic” range, and then enter the
solid range without movement,
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And those two good alloy layers | more academic than pragmatic

must exist for the lowest-resis-

tance electrical connection to ex- |

ist. If more than two wires or
component leads meet then a

good alloy layer must exist be- |

tween each and the rest of the sol-
der mass forming the connection.

Most of us use 60-40 solder,
60% tin/40% lead, because it has
the best “wetting” characteristics.
That also helps to provide a good
alloy layer. 60-40 only has a 90°F
or so plastic state, from 3700°F
to 3610°F, so it's also helpful
from that standpoint. There is a
63-37 solder formulation, 63%
tin/37% lead, that has virtually no
plastic state. It’s called eutectic
solder because the liquid-to-solid
state is direct; that's the eutectic
point. But that’s the only formu-
lation that skips over the plastic
state.

Another reason why the alloy
layer may not form properly is
oxidation on either of the two
copper parts, or some foreign sub-
stance on the parts that doesn’t
allow proper wetting and flowing
of the solder. That’s the prime rea-
son why parts should be bright
and clean-looking, and why only
solders containing rosin flux
should be used on electrical con-
nections. The rosin flux, in the
solder, or applied externally via
soldering paste or liquids, 1s not
a part of the connection itself. It
“floats™ the surface oxides from
the two copper pieces and holds
those impurities in suspension
until the joint is alloyed. Rem-
nants can then be cleaned away
with a flux remover.

So why would a factory-made
rig have poor solder joints? Per-

' haps the parts weren’t clean

enough when assembled onto the
boards, or the board itself was
contaminated. Perhaps there was
some movement of the parts dur-
ing the plastic stage of the cool-
down period, perhaps not enough
heat penetrated to the two copper
connecting metals, perhaps the
flux used wasn’t doing its job,
perhaps the solder formulation
was off-specifications...any of
these situations is possible. The
issue is less “why” and more
“where,” since finding and fixing
the poor connection(s) is the job
at hand. Knowing why the fac-
tory-made connection failed is

once a piece of equipment 1s in
our hands.

There are a couple of other ca-
veats in soldering, though admit-
tedly one may not run into them
often. The first concerns a
connection’s heating as large
amounts of current pass through
it. All solder joints have some
amount of finite resistance, but it
becomes important when a con-
nection must handle higher cur-
rents, such as in a high-power
linear’s plate tank circuit; the sol-
der connection can actually soften
or melt if special precautions
aren’t taken. A higher melting
point solder would be a 5-93.5-
1.5 formulation: 5% tin, 93.5%
lead, and 1.5% silver. This formu-
lation raises the solder’s melting
point to about 6000°F. Another
special situation exists when sol-
dering silver-plated components.
To prevent the silver-plating itself
from migrating, a high silver for-
mulation solder can help. 96-4,
which 1s 96% tin and 4% silver
(no lead), will prolong the “wet-
ting” time before silver migration
takes place. It requires a higher
melting temperature, aboul
4300°F, but provides a stronger
connection. Radio Shack™ car-
ries this under their part number
64-025.

Easy Backyard Coax Cable
Protection

From Ken Guge K9KPM of
Lombard, [llinois: With spring not
too far away, here’s an easy-to-
implement tip for protecting a sur-
face backyard coax cable from
pedesirian damage and lawn-
mowing hazards:

“When I originally installed my
40-meter horizontal wire dipole
antenna in my backyard, the cen-
ter-feed coaxial cable ran down
the trunk of a large tree, across the
grass to the house, and then
through a small hole in the above-
ground portion of the basement
wall. Wanting (o protect the coax
from people walking on it, as well as
from other vard activities, I made a
simple three-sided wooden cover o
lay over the top of the cable. It worked
{or a while, but keeping the wooden
cover looking good with paint and,
more importantly, keeping it from rot-
ting undemeath, became a too-often-
avoided task!



“While browsing through an
office supply store one day, |
spied the cable protection strip
material used in many offices (o
hide across-the-floor cabling, and
I immediately visualized it pro-
tecting my backyard above-
ground coax instead. One brand
goes by the name SL Waber
Cordgard®, and is usually avail-
able in 6-ft. or 15-ft. sections. It's
a rugged vinyl casing that covers
the entire cable, and has a curved
top surface that helps to prevent
tripping, if someone doesn’t hap-
pen o notice il running across my
yard! Just as important, it requires
absolutely no maintenance and
should last for a number of years,
even outdoors, before a replace-
ment might be needed. It’s a big
improvement over the wooden
cover that 1 was using before,

from the standpoints of protection |

for the coax, pedestrian safety and
appearance.”

Good application, Ken. The
same type of product could, of
course, be used in the ham shack it-
self, if a cable or wo are needed on
the opposite side of the room from
your ham station operating position,
providing the same protection and
safety Ken has found it does outdoors.
It could also be run up awall if a cable
“drop,” either indoors or out, needs
to be hidden.

Extending the Fun

From Mike N@ALJ of Rogers,
Arkansas: Wire yourself into your
hobby without having to stay in
the shack.

“Here’s an idea I've used to
enable me to enjoy my various
radios in places other than my
ham shack. I've set up a speaker
in the garage so that | can listen
to my favorite ham bands while
I'm working on my HO train lay-
out there. I've also extended a
speaker out to the patio deck, so that

I don’t miss anything when relax- |

ing in the open air or working
around the yard. I' ve also found that
in the ham shack itself a local ex-
tension speaker there can enhance
the sound significantly.

Sure Seal for OQutdoor
Connectors

From Bill Thim N1QVQ of
Broad Brook, Connecticut, try

this tip for permanently sealing
outdoor connections, such as
those that might be used for coax,
power, control cabling, etc.:

“I recently had some work to

. do on my well and came across a

power cable splicing scheme that |

could also be useful with coax and
other types of cabling used for
outdoor ham antenna work. Some
home improvement centers
(Home Depot, in this case) sell a
splicing kit for submersible
pumps that is truly watertight
when used as directed. Afier the
splice is made electrically sound,
the connection point is coated
with a silicon-type sealant, then
a six-inch-long section of heat-
shrink tubing is carefully slid up
the cable to cover the joint and
sealant. When the tubing is
shrunk with a small torch or heat
gun, until the sealant can be seen
oozing from both ends, you'll
have a connection that defies the
worst of the elements. The tub-
ing supplied with the kit is large
enough in diameter to fit over a
PL-259 or SO-239, so it’s just the
ticket for ham antenna use as well.
Once the process is completed,
you'll have to cut the connection
apart if you ever want to get into
it again, because it is meant to be
completely permanent!”

Good find, Bill. Read the cau-
tions on the label before using any
silicone-type of sealant on an-
tenna and other connectors,
though. Some sealants warn
against their use directly on cer-
tain metals (in many cases, brass
and copper). Perhaps wrapping
the connection first with electri-

cal tape, or a thin application of |
a flexible coax-seal product, to |

avoid direct contact with the
metal, would offer enough protec-
tion to avoid the corrosive effecis
of some of these silicone-based
sealants. Furthermore, if you are
unable to locate the kit Bill men-
tioned, you might be able 1o pur-

chase the essential paris

. separately. It's a worthwhile pro-
. cess to remember nexi time you

need to waterproof antenna con-
nections. Fast-setting epoxy
might work in place of the silicone
adhesive, but it wouldn't have any
flexibility when cured, and epoxy
often cracks if subjecied 1o
mechanical strain.

3 PORT REPEATER AND

LINK CONTROLLER

FEATURES:

* 3-full duplex radio ports
* |-receive only control port
» Optional Autopatch available
=200 number autodialer
» 50 Voice/CW messages
-DVR optional available
DTMF control from any port
70 user command macros
600 word library
20) Event scheduler
Time of Day Clock
300-9600 baud senal pon
4-Voltage/Temperature inputs
lcom/Kenwood remole base
4-Layer board construction

RLC-Za REPEATER CONTROLLER

Benefits:

With DTMF and serial programming features, your controller is
more secure from unwanted access. Use only 1 controller at your
site to control up to 3 separate repeaters/links with their own
personalities and features intact. Make emergency autopatch calls
with the telephone option. Only the RLC-2a can make these
features available at such a low price.

ONLY $649.95

Link Communications, Inc.

115 2nd Ave. N.E., Sidney, MT 59270

Call for informaion about our complete line of controllers
(406) 482-7515 (Voice) (800) 610-4085 (Orders) (406) 482-7547 (Fax)
E-Mail address linkcomm@ netins.nel

# & ® ® @& & ® 8 ®

CIRCLE 47 ON READER SERVICE CARD

AMATEUH TELEVISION

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. If it's being
done in your area on 420 - check page 538 in the 95-96
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, add any TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
and info. We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

{818] 447-4565 m-mh Bam-5:30pm Visa, MC, UPS COD
P.C. ELECTRONICS Tom (WGEORG)

2522 Paxson Ln, Arcadia CA 91007 Maryann (WB6YSS)
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An Emergency 12-Voit DC
Power Distribution System

From Erling Gruel WB90JD
of Fond du Lac, Wisconsin: Look-
ing for a nice layout for an
uninterruptable, emergency 12
Volt DC Power system?

“Here’s an idea that’s reason-
ably easy to duplicate for those
who don’t have a gas- or diesel-
powered generator to allow them
to stay on the air during power
outages. Emergency preparedness
has been a long-standing tradi-
tional part of the amateur radio
credo, and this solution is eco-
nomical, straightforward and,
I've found, very functional.

“l was mainly looking for a
means of powering my S0-watt,
2 meter solid-state transceiver, a
couple of scanners, simplex
autopatch, CB radio, some limited
lighting and an elapsed-time 12
volt DC automobile clock (or an
interval timer/clock such as the
Radio Shack™ #63-884) so that
I know how long the emergency
backup system has been running.
Some of the newer 12 volt DC HF
radios could also be powered
from this setup if transmissions
are kept brief or minimum power
1s used.

main 12 volt DC station supply.
The emergency backup battery is
kept charged by a continual con-
stant-voltage trickle charger dur-
ing the norm, when commercial
power is available.

“I"ve also extended the battery
supply leg of the system into my
garage so that if the ham shack
backup battery runs down I can
quickly and conveniently utilize

- my car's battery to keep the

equipment going! The car, of
course, can be started and backed
out of the garage ahead of time,
so that 1t will supply charging
current Lo its battery, giving me
virtually endless power....at least
until the car runs itself dry!
“From the garage to the base-
ment ham shack, I used heavy
Romex cable to keep the losses
as low as possible, and I've ter-

cal boxes at each end, clearly
marked as being 12 volt DC only.
I have a cord and connector com-
ing directly from my automobile’s
battery to the front grill, and an
extension of this cable to get from
the car’s front grill over to the
garage wall feed box. Whatever
type of connectors you decide to
use to implement the system, they
should not be easily mistaken for

Editor’s note: if you would like a wiring
diagram of the Emergency 12-Volt DC
Power Distribution System, please send
a large business size SASE to “Wiring
Diagram,” c/o 73 Magazine, 70 Rte. 202
North, Peterborough NH 03458.

“The heart of my system 1is a
wooden box, attached to the shack
wall near my operating desk, ap-
proximately 8" high by 7" deep
by 12" wide, that contains all the
necessary metering, toggle
switches, fuse holders and a four-

pole, double-throw relay whose |

12 volt coil is normally held up
by an AC mains-powered 12 volt

DC power supply. However, |

when the power fails, the relay
drops and transfers everything
normally powered by the station’s
12 volt DC supply to the 12 volt
DC backup system instead. A
master cutoff switch disconnects
the emergency backup battery if
the relay de-energizes for some
other reason, or if 1 turn off the

any other purpose and should be
husky enough to carry the current
that you anticipate your particu-
lar system will draw under maxi-
mum usage.

“l found that a marine type of
deep-cycle lead-acid battery
works best for the basement
backup battery. Notincluding the
battery, the whole system cost me
under $100 to implement...not a
bad price for the extra sense of
operating security that it provides.
The drawing in Fig. 2 pretty well
shows my own particular setup,
but I'll be happy to answer any
specific questions from 73 read-
ers as best I can.”

A 12 volt DC 1o 120 volt AC
inverter could also be included in
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. your system for powering 120 voli

AC only equipment but, of course,
that would up the final cost. Also
keep in mind that in any system
like this, everything should be
made easily and quickly discon-
nected, clearly marked and neatly
installed, so that in an emergency
vou 'll waste as little time as pos-
sible having to figure things out!
We all tend to forget the details if
a svstem isn't frequently used.
Making a diagram of the entire
system, and posting it in both the
shack and the garage, would be
time well spent. Erling also men-
tioned that he’s willing to supply
more information to any reader
having a sincere desire to dupli-
cate his idea. It’s nice when con-
tributors are willing to help

| others in similar situations, so
~ please be polite and appreciative
minated the cable in steel electri- |

of the free assistance...and always
include an SASE (self-addressed
stamped envelope) for a reply.

Editor’s note: if you would
like a wiring diagram of the Emer-
gency |12-Volt DC Power Distri-
bution System, please send a large
business size SASE to “Wiring
Diagram,” c/o 73 Magazine, 70
Rte. 202 North, Peterborough NH
03458.

SCR Testing Idea

From Herb Foster AD4UA of
Melbourne, Florida: A suggestion
for a simple method of SCR
testing.

“In my experience working on
RCA television receivers on a
part-time basis, I’ ve come across
an easy way to determine the
proper operation of any suspected
silicon-controlled rectifiers in the

circuit. It isn’t hi-tech but 1t's
worked for me every time! All
you'll need to duplicate this
method is a source of 12 to 20
volts DC, a digital multimeter,
and a 470 ohm 1/2 watt resistor.
If the SCR happens to have a PIV
rating of less than 12 volts DC,
use that lower voltage, but most
will not be harmed by the 12 to
20 range specified.

“Completely remove the SCR
from its circuit, connect the 470-
ohm resistor in series with the
device’s anode lead, then to the
DC power source. The sample
diagram in Fig. 1 shows the test
circuit schematically. Connect the
cathode of the SCR to the minus
of the power source. Clipping the
digital multimeter across the re-
sistor, with the power source
tuned on, there should be no volt-
age drop across the resistor be-
cause the SCR should not be
conducting (or leaking). Now
connect the gate of the SCR to the
anode just momentarily. The
meter should read a 1- to 3-volt
DC drop across the resistor if the
SCR is conducting normally.
Momentarily disconnecting the
SCR’s anode from the source
voltage should again cause the
device to stop conducting.

“This simple test effectively
checks the SCR for opens, shorts,
leakage, and the ability to fire
normally and latch up, then return
Lo its static state when the anode
is momentarily opened...all you'll
need to know about it. If it passes
this test, then without question,
it's good.”

Herb has submitted a couple of
good ideas to this column. Here's

Continued on page 82
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. Fig. 1. AD4UA’s simple SCR test circuit.
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Dealers for Kenwood, Yaesu, lcom,
Cushcraft, AEA, Kantmmcs
Bencher, Dlamnnd Astron, MFJ
Hustler, Ameritron, Larsen, ARRL -

and more..
Service is also avﬂilable.

FlackEheh.res
Cabinet Kits Rack Equipment
Il Assembled Cabinets Antenna Grounding Kits
il Slope Box Kits Tower Mounted Box Kits

UHF & VHF Antenna Dipole Hangers

Power Divider Kits Other Enclosures

omall sheets Aluminum and Brass
UHF / VHF Antenna Parts

Charles Byers K3IWK
5120 Harmony Grove Road » Dover, PA 17315
Phone 717 - 292-4901

Between 6PM and 9:30PM EST. Eves.

CIRCLE 222 ON READER SERVICE CARD

Get your best price
then call us LASTY

(801) 567-9494 - (800) 942-8873
7946 South State Street
Midvale, UT 84047

CIRCLE 156 ON READER SERVICE CARD

HELP!

Yourself and Amateur Radio

Yes, you can contribute to the future of our hobby by
doing your part toward the completion of the exciting

Phase 3D Satelhte

Join AMSAT

$30 per year U.S. $36 Canada & Mex. $45 Elsewhere

For limited time: New and renewals receive a
FREE copy of KBISF’s great book
How to Use the Amateur Radio Satellites
Plus 6 i1ssues of the AMSAT journal
Write:
AMSAT 850 Sligo Ave Suite 600
Silver Spring, MD 20910
Or Call: 301-589-6062

CIRCLE 110 ON READER SERVICE CARD

Pocket Morse
Code Trainer

Learn Code Faster & Easier
Beftter than code tapes

Take it anywhere fo practice
Light weight & compact

The Deluxe Pocket
' Morse Code ralner_

*Selectable code | 8490
rates from 3 wpom i'?"'
fo 33 wpm :

* Plays stfandard or |
Farnsworth

*Size 1"'x3.8"'x24"F

* Runs 4’0 hrs on 1

1) Plays cnntmuaus fresh randum r,mie

(Selectable letter groups, ie A-Z, 0-9, & more)
2) Preprogramed random charncter playing
3) Interactive training (Excellent for beginners) |

' 4) Continious newly generated QSO
(I million different QSO like the General exam)|

5) Preprogamed QSO to check accuracy
6) Continuous random words Playing

The Ultimate Pocket
Morse Code Trainer

It has all the above features plus

1) A 16 character LCD display which allows

you to check yourself during or after a QS0

2) Internal amplified speaker.

3) Selectable random character playing. (Select
which character or numbers to practice)

Call 214-350-0888 Price $99.00 |
mzmmqmaﬂm&aﬁﬂfﬂuﬂamhem&
Viso/MC accepted Add S6.005H + 8.25% Tx |
Computer Aided Technology, 4088 Lindberg Dr, Dallas, Tx 75244

CIRCLE 276 ON READER SERVICE CARD

160-10 G5RV QuicKits ™

i created by AntennasWest Box 500625, Provo, LT #4605

Fast & Easy ta Bufld
s Fail-Safe 1.;5:.11 instruciiams
* Mo measuring or cufbeg

* Everything incladed

“ * Double Size GIRYV

B 204 160- 10 Dipale

* Full Size GIRY $39 95
W2 80— 10 Dipoke

# Finish anteana in minures ey AL

Qﬂi"“ (:l;rmpl]'l'lﬂ'lﬁ = E:J.lr Sire r:.ER'I'f H"-‘U*-

* Presoldered Silver Fithings it #0001 Dipode
- ® Chaarter Sice G5RY 34 85

l‘:..J:IlLF:I' oof CuietFlex wire T JRTE (e hipuale
* Fully insulated. wx sealed, » ReadyMads 107 i GIRV $50.00
flo=carrade, low molse dqstgu ﬁ H-.ahr-i.mr:‘- | GAR VD 40000
Tone All Bands inel WARC Y Dacron 250 line 511,95

Cirder Hot-Line: #Add §5 PiH

1-800-926-T373

Wanit Plans, Patternz, Data®
rder TechNate #124-D 56,95 ppd USA

CIRCLE 116 ON READER SERVICE CARD

Code the FUN Way

Exercise, sing, jog, drive, while you learn
the code this amazing new scientific syn-
chronized way. 10 wpm. Cassette $11.95
pp. check or MD.Visa. MC.
Kawa Records, Dept ST Box 319,
Weymouth,MA 02188. 617-331-1820

CIRCLE 2 ON READER SERVICE CARD

VHF REPEATER

Make high guality VHF repeaters from
Motorola MICOR mobiles.
= 45 Watt Mobile - DUO.....ccc..coismnnnnee-.. 599
» Conversion Information.......cccevenvanen $12

CALL FOR MORE INFORMATION
(Information without radio purchase $40)

Versatel Communications
Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 = Casper, Wyoming 82604

CIRCLE 259 ON READER SERVICE CARD
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QRP

Number 62 on your Feedback card

Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

More Century 21

Remember where we left off
last month?

Inside the power amplifier of the
Century 21 you'll find four active
devices: two drivers and a pair of
final transistors. Looking inside the
PA compartment of my unit, it be-
came quite clear to me that I was
not the [irst person to visit. It
seemed that at one time, or more,
the two final transistors had been
replaced. In fact, the solder pads for

one device had been lifted from the |

Fiberglas board.
The two final transistors are

MRF475s. They are available |

from Ten-Tec for about $5 each.
I'm sure you could get the  re-
placement parts from Digi-Key or
Mouser; both stock the NTE re-
placement series. | don’t have a
recent copy of the NTE replace-
ment guide, so | don’t know the
proper NTE replacement number.
Both final transistors are insu-
lated from the heat sink by a mica
insulator and hardware. If you have
to remove one of the finals, don’t
lose the hardware; you'll need it
when installing the new devices.

Repair Work

Since | had no idea which one
of the finals produced all the

switching components.

Low Power Operation

smoke, | decided to order a pair
and install them both. To remove
the final transistors from the Cen-
tury 21, start by removing the
hardware securing the device to
the heat sink.

Now, carefully unsolder the
wires from the larger transformer
and bend them out of the way. You
have to do this so you can gain
access Lo the transistors. There are
two 2 watt resistors also con-
nccted to the transformer’s leads.
Unsolder these as well and push
them aside for now.

Next, you'll need an extra
heavy duly soldering iron to
unsolder the emitter leads from
the ground plane on the circuit

Photo B. The low level RF driver is mounted to a small heat sink.
This board plugs into a chassis-mounted socket.

where the emitier lead will go.
Do the same for the base lead
as well. You want these two con-
nections to be as flat as possible

“The mixer worked and had output on
all bands.”

board. I find it easier to grab
hold of the emitter lead with
needlenose pliers and gently
pull up on the lead while apply-
ing heat from the soldering iron.
There is not much room to work
with desoldering braid. Do the
same for the base lead, but be
careful you don’t pull up the
copper pad from the board. You
can now lift the device out of the
PA compartment.

Installing the new transistor is
a bit easier. First, take your
soldering iron and smooth out
any rough spots on the PC board
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Lo ensure good contact with the
ground plane. The emitter lead
must be soldered as close to the
ground plane as possible.
After you have prepped the
areas to be soldered, put a glob
of thermal goo to the heat sink
and install a new mica insula-
tor. Just in case the hardware is
beyond use, Radio Shack™ sells
a TO-220 mounting kit, com-
plete with insulators and mica
washers for about a buck.
Adjust the leads of the tran-
sistor so they match the PC
board. Now, tighten down the

. hardware. Check to see if you
have the transistor twisted in |

such a way as to short the tab
(collector) to the ground plane
on the PC board. After you have
check one more time for align-
ment, solder the leads down.
Installing the transistor this way

- prevents adding stress to the

body should you install the tran-
sistor slightly off square. Finish
up the job by installing the other
lransistor,

As a precaution against cook-
ing the power supply, check the
collector of each transistor for
continuity to ground. Do this
before you linish reinstalling the
various transformers. If you

have a collector shorted against

- the ground foil, it’s best to fix it

NOW.

After replacing the finals, I at-
tached the PA to the back of the
Century 21. I then attached all
the interconnection cables and
applied power to the rig.

At key down, the RF drive
was slowly increased until the
output meter began to show and
increase. For a few seconds, |
had about 40+ watts of RF out-
put, until the smoke came bil-
lowing out of the PA
compartment once more. Now,
I don’t know about you, but I
really don’t care for 40 meter
CW with a smoke detector blar-
ing in the background.

The first thing I thought of was
the new finals going up in smoke
again. However, after opening the PA
compartment once more, [ found the
final transistors in good shape. The
two driver transistors and their
emitter resistors were history!

Replacing the drivers” transis-
tors requires the same amount of
work as replacing the finals. The
drivers are in a smaller case and
thus are a bit harder to get in and
out of the circuit board. The driver
transistors are MRF 47 2s,

Again, the drivers are not on
the shelf at the local Radio
Shack™ so another call to Ten-
Tec was in order. The 1 ohm half
watt resistors were made of car-
bon and not metal film. I ordered
a handful just in case. Nothing
was left of the originals except
some burned leads and dust.

Since the drivers must be re-
placed, the driver bias must be



set. You accomplish this by in-
serting an amp meter in series
with the +12 volt lead of the PA.
You then apply power, and adjust
the bias trimmer for about 6 mA.

One more time, the PA was re-
assembled and tested. On all
bands, except 20 meters, I had
404 watts.

A Dead 20 Meter Band

The Century 21 mixes the VFO
with an external signal provided
by a separate heterodyne oscilla-
tor to produce the desired trans-
mitter signal. This oscillator and
its associated components are lo-
cated on the 80358 mixer board.
(Photo A).

The mixer uses a single
MPS3563 transistor. A rotary
switch selects the proper crystal
according to the band selected.
The output of the oscillator is then
mixed with the incoming VFO by
IC1, a MC1496. The out from the

Photo C. Looking down inside the output filters. The driver can be

seen sitting just behind the filter.

repairs, I decided to replace the
spot and drive pushbuttons on the
front panel. Ten-Tec no longer
stocks replacements for these
switches. They suggest a switch
available from Radio Shack™, a

“I found it a pain in the butt to wrestle
with the speaker...”

mixer 15 routed through a series
of tuned circuits.

Since the oscillator is common
to all bands, and every band
worked except for 20 meters, I
suspected that the 20 meter crys-
tal was kaput. Checking the out-
put of the oscillator with a scope
showed plenty of oomph from all
bands. The mixer worked and had
output on all bands. That had to
mean the signal was stopping
someplace in the tuned circuit for
20) meters.

['ve mentioned this before
many times: Never start messing
with alignment settings. But in
this case, I did notice the slug of
the 20 meter coil was at the very
bottom of its core. With a scope,
[ adjusted it until I could see some
output. The coil is fairly broad,
so there is no peak to the adjust-
ment. The mixer board also sup-
plies the required signal to the
receiver section.

That seemed to fix the problem
on 20 meters. I never did connect
the antenna to the rig, so 1 may
have fixed two problems!

Since | had to tear down the
Century 21 for most of these

275-618 momenlary contact type.
You must remove the knobs, con-
trol nuts and front panel to get to
the switch mounting clips. Since the
spot switch was broken. 1 cut the
switch clips with a pair of side cut-
ters and saved myself some time.

| found it a pamn in the butt to
wrestle with the speaker while
working on the Century 21. I added
a small 156 header and socket so |
can disconnect the speaker from the
rig. The connector pair is made by
AMP, but you need a special tool
to crimp the wires. A trip to Radio
Shack™ will yield a nice selection
of AMP connectors which are easier
to install.

There are two other i1tems
worth taking a look at. One 1s the
offset balance control located on
the control board. You can adjust
this trimmer by listening to the pitch
of the signal when the ZERO BEAT
switch 1s closed. Adjust the trim-
mer so the pitch between the two
conditions is the same.

The second check is the PTO.
There are no adjustments inside
the PTO that you should mess
with. But do check the condition
of the PTO shaft. If it is dry, ap-
ply a very light coat of lubricant.
Don’t get carried away: too much
goop and 1t will end up on the dis-
play and inside the PTO.

The Century 21 by Ten-Tec 1s
easy to work on. Its open chassis
and plug-in boards are simple to
remove and repair. In operation, the
design 1s simple to operate. You can
reduce the drive and run the 21 at
QRP power levels. Or, if you're one
who likes a change of pace, bypass
the PA and route the low level driver
directly into the filter stages. The
driver should be able to do about a
wall or so.

board is behind the filter box.

Photo D. Output filters looking for the

bottown chassis. The mixer/oscillator

NEUVER SAY DIE
Continued from page 56

' selected, in addition to Budlong, to

represent the US at the 1959 world
ITU conference in Geneva. When |
got there 1 read through a three-foot
stack of papers to find the proposals
from the attending countries for the
redistribution of the 3-30 MHz spec-
trum. It looked really serious for us.
The ITU hams had been right on tar-
get. | attended the US delegation
meetings, where I heard the dele-
gates representing the other radio
services promising to support the re-
tention of the ham bands. But then,
when 1 took them individually out to
dinners to talk, I found that every
one of them had confidential private
instructions that if their service
turned out to be in danger of losing
any frequencies, the losses would be
taken from the nearest ham band so
as to prevent their service from any
losses. Some support!

The only hope for saving the
ham bands lay with getting the dis-
cussion for the redistribution of the
3-30 MHz segment to be postponed
until the next conference, which was
ten years away. The American del-
egation members got in touch with
the other country delegates, trying o
get support for this strategy. They
got nowhere. After all, virtually all
of the other countries had proposed
either getting rid of the ham bands,
or cutting them way back.

Finally, they put on some really
heavy pressure and got The Nether-
lands to back us up. Thus, when the
conference officially opened, The
Netherlands representative got up
and dutifully made a motion to put
off the re-allocation decisions until
the next conference. And, to
everyone's amazement, the USSR
representative got up and seconded
the motion. Since he had a whole
string of Soviet and communist
countries in his pocket, that was the
end of it.

Later I talked with one of the
USSR delegates to find out what had
happened. He explained that it had
to do with Kruschev recently visit-
ing the US and talking with Ike. The
USSR wanted to show that they
were being more friendly to the US,
and thus, being the first international
conference to come along, we were
the winners. A few weeks later Pow-
ers” U2 was shot down over Russia
and the frost was back on the US-
USSR relations. Whew, were we in-
credibly lucky at that uming! We
came fhat close to losing amateur ra-
dio in 1959,

I visited Budlong’s hotel suit,
again in the most expensive hotel in
town. Luxurious! I stayed at a modest
hotel, but once the main event affect-
ing amateur radio was over I flew back
home to work. Bud stayed on for the
whole conference. flying many of the
League directors over for lavish par-
ties, all at the members’ expense.

Continued on page 75
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VHF and Above Operation

C. L. Houghton WBGIGP
San Diego Microwave Group
6345 Badger Lake Ave

San Diego CA 92119

Lasers and Power Supplies

Last month 1 brushed lightly
over several comparisons be-
lween microwave operation and
laser operation. These factors in-
cluded pointing dish alignment
and laser beam accuracy. This
month I want to expand on some
of those ideas.

One concept | would like to

make clearer 1s the comparison of

microwave radiation from dish-
lype antennas to laser energy as
emitted from a laser or optics sys-
tem that collimates the laser
beam. If we compare HF opera-
tion on 3 to 30 MHz to operation
with a dipole antenna, our antenna
pattern is bidirectional. If we
change the antenna o a yagi-type
beam for the same frequencies, it
becomes quite large and cumber-
some but does increase the forward
radiation of power into a more di-
rectional pattern, say 15 to 20
degrees or less for a good system,

Now, if we were to increase the
frequency to the microwave realm
of 10 GHz and use a dish antenna
30 inches in diameter, this would
limit our front radiation of energy
to about 3 degrees of beamwidth.
Now what does that mean if we
are positioned remotely at a dis-
tance of 10 miles? Well, we can
calculate the answer from the
known fact that our angle is 3
degrees and our distance is 52,800
feet (10 miles). You have the top
of a triangle and know its angle
(3 degrees) and the distance (10
miles or 52,800 feet), making the
base of this triangle the radiation
hot spot at 10 miles of our dish
antenna. The hot spot in this case
is our triangle base of 2,767 feet—
we can refer to this hot spot as the
microwave footprint —so, the mi-
crowave footprint at 10 miles dis-
tance when using a 30-inch dish is
about a hall mile across.

How do you obtain gain at mi-
crowave levels, using this same
scenario? Well, let’s increase the
size of the microwave dish from

30 inches to 48 inches in diam-
eter and watch what happens to
power antenna gain. When we
imcrease the size of a microwave
dish antenna to 48 inches in di-
ameter, 1ts radiation pattern is fo-
cused into a beam something less
than 1 degree (that’s 1/360th of a
circle). What is the footprint at the
same 10-mile distance of this ar-
rangement? Its hot spot is about
921 feet, or one-third as big as our
previous example, and there is a
significant increase in power be-
cause it’s condensed into a

632.8 nanometers. Its beam of
light is dispersed or spread out ap-
proximately 1 millirad. Why did
they shift gears and call
beamwidth 1 millirad instead of
measuring it in degrees? At light
frequencies “degrees” is a very
large number; millirads are parts
of a degree, and more useful.
What, you say, is a millirad?
Take my word that it’s quite a bit
smaller than 1 degree of compass
bearings. Everything 1s smaller up
in the optical and non-optical light
world. Very low frequency opera-
tion is our power distribution
system’s 60 Hz. We all know
where HF, VHF, UHF and our
microwave SHF bands are. But
even higher are the infrared, the

“The ignitor circuit is quite ingenious in
its function: It’s another voltage
multiplier circuit, connected in series
with the main power supply load.”

smaller area. Hence, the receiv-
ing antenna can capture more of
the transmitter power, making for
an overall power gain on the
transmitter to receiver path. In
actual practice, a 30-inch dish
exhibits about 35 dB gain while a
48-inch dish has 40 dB gain
measured at 10 GHz.

A general rule of thumb is: As
frequency is increased, antenna
gain also increases when the an-
tenna size remains the same for
each frequency. If the frequency
remains the same, and the an-
tenna 1s increased in size, there
will be an increase in antenna
gain,

How Does Microwave
Compare to Laser Operation?

Let’s look into the optical la-
ser world and do the same type
of comparison between a sample
microwave system and a laser.
What we are looking for is a
handle on how difficult it is to
focus a spot of light on a distant
object. A laser would be focused
into a beam much the same as mi-
crowave energy. As a matter of
fact, the relationship is exactly the
same—it’s just that the laser is
vastly higher in frequency than
the microwave system. In this
example the microwave transmit-
ter operates at 10 GHz and the
laser operates at 470,000 GHz or
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narrow visible light spectrum we
see, and the higher ultraviolet,
X-ray. and Gamma ray spectrum.

The laser’s 632.8 nanometers
(nm) falls in our visible spectrum,
and while most lasers have a
beam dispersal of about 1
millirad, how do we figure this in
degrees?

We’ll go through the math
nosebleed again. Dividing 180
degrees by m (3.14159) equals
57.29577 degrees, or one radian.
How many radians in 360°7 We
have 2 x m, or 6.28 radians in one
circle. Check me out—divide 360
by radians. You'll get 1,600 mils
in 90° or 6,400 mils in 360°; so
in 57.29° (1 radian) there will be
1,018.6 mils. For our purposes,
1,000 mils in | radian is close
enough. Now, if you factor all this
out you'll conclude that a typical
laser beam of 1 mrad (millirad) is
about .05°. A quick calculation by
comparison of laser to microwave
beamwidth will show you that the

laser is 60 times smaller than the
beamwidth at 10 GHz using the
30-inch dish. That relates also to
being about 60 times harder to
focus the beam spot on a target
when measured at great distances.
See why we had so much trouble
trying to place the spot on a target
four miles distant? It took a good
part of an hour to accomplish the
task when the microwave aiming
was done in seconds.

Now, let’s look into what it
takes 1o make up a laser power
supply. See Fig. 4 for distance
measurements comparing a VHF
yagi to 30- and 48-inch dish an-
tennas, and finally to a HeNe la-
ser whose beamwidth 1s rated at
| millirad.

Laser Power Supplies

A laser power supply to power
a glass Helium Neon (HeNe) la-
ser tube requires two power sup-
plies to function. One supply is
used to ionize the HeNe gas and
the other is required to ignite and
maintain the laser in its normal
operational mode emitting a laser
beam:.

The ionization of the gas takes
a very high-voltage, low-current
pulse type of supply. while the
ignition of this ionized gas re-
quires a more stout low-voltage
medium-current supply. Voltages
for ionization are near 8 to 10 kV
at extremely low current. The ig-
nition supply must be capable of
supplying about 1.000 to 1,500
volts of DC power at about 10
milliamperes. The intriguing
thing about these two power sup-
plies is how they are integrated
imto one package.

There are several variations,
depending on input power re-
quirements. For most industrial
applications where there is AC
power available, that 1s what is
used. I have observed power sup-
plies that have individual trans-
formers with wiring feeding the
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Fig. 1. Basic laser power supply showing rectifier, voltage multiplier,

ignitor and ballast resistor circuit.
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Fig. 2. Series diode rectifier before addition of volitage multiplication

circuitry.

high voltage rectifiers and asso-
ciated circuitry. This type of cir-
cuitry usually lends itself to
easy component troubleshooting
as everything 1s out in the open.

There are other types of sup-
plies that have integrated all the
materials, including the trans-
former, into a solid block of pot-
ting compound, making the unit
a single-shot device. “If some-

thing breaks replace it is the right |
It does, |

motto for this unit.
however, offer reliability and is
physically much smaller, making
it very attractive (especially in
surplus).

Power supply pricing for sur-
plus devices of the open trans-
former type runs about $20 or
less, whereas a similar potted unit
can go up to $45 or so. It seems
that they are the power supply of
choice among power-supply
scavengers. Another variation of
the potted supply would be one
that operates from low-voltage
DC input (12 volts), converting
the input 12 volts, through a
switching supply circuit, to the
higher voltage AC, then rectify-
ing it for use. These are most
desirable for portable use.

Power Supply Innards

The basic circuitry is varied but
the basic type of circuit, in prin-
ciple, is the same, high voltage of
1,000 volts at several mA of cur-
rent, with a pulse of 10,000 volts
to ionize the HeNe gas inside the
laser tube. See Fig. 1 (basic sche-
matic diagram for a laser power
supply). As you can see, the cir-
cuit is a straightforward rectified
AC transformer type of supply,
except for the small circuitry at-
tached in the positive lead that’s

connected to one side of the |

laser.
This circuitry produces the

very high-voltage pulse at micro- |

amp low-current levels to 1onize
the gas inside the laser tube. Here
is what is happening: The basic
power supply circuit is a stan-
dard step-up transformer,

feeding a diode rectifier and ca-
pacitor voltage muluplier, to
produce a sieady DC output of
1.000 to 1,500 volts. In series
with the power supply is the ig-
nitor circuit which connects to
the ballast resistor circuit.
Three main components form
a laser power supply: the high-
voltage rectifier multiplier; the ig-
nitor; and the ballast resistor
circuit. Refer to Fig. 1 for the de-
marcation points for these three
different parts of the circuit. The

voltage multiplier portion steps |

up the input voltage from a low
AC value to about 500 volts AC
in the transformer. The diode rec-

~ tifier converts it to DC and the

voltage is further multiplied in the
capacitor voltage doubler diode
rectifier circuit to the 1,000 to
1,500 volt region.

The ignitor circuit is quite in-
genious in its function. In fact, it’s
another voltage multiplier circuit,
connected in series with the main
power supply load (the laser tube
and ballast resistor circuit). The
ignitor circuit is constructed with
a series string of six special very
high-voltage diode rectifiers. See
Fig. 2. Alone, these diodes in this
configuration only provide a volt-
age drop across each diode junc-
tion, and reduce the power supply
output by a few volts.

However, by adding small-
value capacitors (100 pF), as
shown in Fig. 3, to the series di-
odes changes the whole picture.
We still have the small voltage
drop across each diode, but dur-
ing the period when the laser tube
is in a static cold non-light-emit-
ting period, drawing virtually no
current, this network multiplies
the power supply voltage from
1,000 volts to a pulse of high
voltage near 10,000 volts.

The current that this
circuit can furnish is
minuscule in the micro-
amp range but is enough
to ionize the HeNe gas | | o
in the laser tube, allow-
ing it to function with
the lower-voltage DC
power supply which
furnishes current now
conducted via the ion-
ized gas in the laser
tube. The ignitor circuit
cannot supply voltage
multiplication with any
applicable current flow-
ing, due to the very low

Beam Width €10 Miles

L

A. 2 Meter Yagi 15°
B. 30" Microwave Dish 3°
C. 48" Microwave Dish 1°
D. Hene Laser .05°

value of capacitors and
the efficacy of this high-
order multiphier. When
low voltage (1 kV) cur-
rent starts to flow
through the ignitor series diode

| circuit towards the laser tube load,

the ignitor multiplier action
ceases to multiply.

Blame it on the low capaci-
tance of the 100 pF capacitors and
the poor ability of the multipher
to supply any amount of current.
Electronically speaking, it sort of
disconnects and becomes just a
series of high-voltage rectifier

diodes. (I hope 1 haven’t tripped
over myself trying to explain the

operation of the ignitor circuit
while explaining its function.)

The last portion of the laser
power supply is the ballast re-
sistor, one or a series set of sev-
eral resistors whose primary
purpose is to limit current to the
load. The load in this case 1s the
laser tube whose gas is already
ionized placing the tube in a
conductive state. The ballast re-
sistor will limit the current flow-
ing through the laser tube to a
safe level, as specified by the
tube manufacturer.

How do you test a laser power
supply (if you can get to the vari-
ous parts of the circuit), and what

' type of meter do you use? Safety

is always the foremost concern,
SO you want Lo use a testing setup
that is suitable for operation at the
highest voltage rating of the

E‘iﬁ%ﬁﬂ"’&ﬁ“% 4< ﬁ\ KQ? 4

Out

Fig. 3. Complete circuit ﬂf voltage multiplier used for laser ignition.
Voliage required: approximately 10 kV.

Fig. 4. Beamwidth comparisons berween an
HF or VHF vagi, a microwave dish antenna,
and a HeNe laser: Beamwidth or spot patterns
were measured at a target 10 miles distant.

| system, and that’s 10,000 volts. |
' do not recommend trying to use
I voltmeters and DVMs that are in
' p-npularus&mda} I prefer to use

an old RCA Voltohmist VITVM
with a 50.000-volt high-voltage
probe much like what you would
use to check a TV CRT anode
high-voltage circuit. Sure, it’s
yesteryear's circuitry, but for
voltage in the 15-kV range it
can’t be destroyed and affords
you, and the meter being used,
a high degree of protection.

I can’t neglect to mention the
basic protection and caution
when working with lasers:The
voltage being used is deadly.
Precautions should always be
taken to ensure proper ground-
ing of all equipment, as well as
insulating yourself against acci-
dental contact with any of the
high voltage circuitry. This
equipment operates with high
voltage in the 1- to 2-kV range
and should nort be treated lightly.
Yes, it would be safer to employ

| solid-state laser diodes, as they

operate on much lower voltages,
but their biggest drawback is
that they haven’'t become avail-
able on the surplus market at a
reasonable price.

Well, that’s it for this month.
Next month I'll get into how to
start a society or group of ama-
teurs such as our group, the San
Diego Microwave Group. I will
get into the care and feeding of
this group. and the projects that
bind us together. 73 Chuck
WBG6IGP. 73]
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Communications Simplified,

o far, parts 1 and 2 have dealt with
audio and video signals, respec-
tively. Both of these have dealt

with analog waveforms. In this part we
discuss digital signals.

Digital Data

In its simplest form, digital data is
simply a series of numbers. Those num-
bers could simply be data (such as some
company’s payroll records), or they
could be a digitized analog signal (such
as a digitized telephone signal.) As far as
sending those numbers from one place
to another, it doesn’t really matter what
these numbers represent, so we won’t
worry about that at this point.

Although we humans generally use
decimal numbers, both computers and
communications equipment use binary
numbers. The most important reason is
that these numbers are less likely to be
misread as errors.

Suppose someone asked you to count
the beans in a jar, but specified that you
are not allowed to use any number that
hasa 2, 3,4, 5, 6,7, 8, or 9 in it; only
numbers with a 0 or a |1 are allowed.
How would you count?

Like any good computer person,
you’d start with zero, and count

0
1
But now you realize you’'re not allowed
to use anything from 2 through 9, and so
you skip ahead to
10
11
Now you’re stuck again. You can’t write
down 12, 13, or even 20 or 30 or 90, so
you skip ahead to
100
101
Now you again have to skip ahead to
110
111
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and now you must skip a whole series of
numbers until you get to
1000
1001
and so on.
Congratulations. In writing down the
numbers
0
1
10
11
100
101
110
111
1000
1001
1010
you have just invented the binary num-
ber system. Each of the counts in this
table corresponds to one of the numbers
of our decimal number system, as shown

in Table 3-1.

Table 3-1

Binary Decimal

0 0

1 1

10 2

11 3

100 f

101 5

110 6

111 7

1000 8

1001 9

1010 10

by Peter A. Stark K20AW
PO Box 209
Mt. Kisco NY 10549

example, in a typical digital circuit, the
0 bit might be something “near” 0 volts,
while the 1 bit might be something
“near” 3 or 5 volts. As long as the 0 volt-
age doesn’t get too big, or the 1 doesn’t
get too small, circuitry can still reliably
tell the difference between them. If you
tried to represent decimal digits with
voltages, it might be too difficult to tell
the difference between one digit and an-
other if the voltage changed a bit as it
travels from one place to another.

The decimal number system (from the
prefix deci, which means 10) has ten dif-
ferent digits, whereas the binary number
system (from the prefix bi, which means
2) has only two. These two binary digits
are called bits.

Binary numbers are used because,
with just two different digits, it’s less
likely that they will be confused. For

| DETOUR 4

There was a very fast swing to the use of
digital circuitry back in the 1960s and *70s,
when digital integrated circuits (ICs) be-
came cheap enough for common use. The
most common digital ICs were called
Transistor-Transistor Logic, or TTL.

TTL ICs work on two different voltage
levels. Anything between 0 and 0.8 volts is
one voltage level, while the other is any-
thing between 2.0 and 5.0 volts. Many us-
ers call the near-zero voltage level a 0, and
the 3-5-volt level a 1. But this is a bad prac-
tice, because many designers use the near-
zero voltage to stand for a 1, and the
3-5-volt level be a digital 0 signal, which
happens to be the exact opposite. (And
many designers even switch back and forth
between the two systems, sometimes just a
few tenths of an inch apart in a circuit.)

To stay out of trouble, don’t use the terms
“zero” and “one” to refer to digital signals.
Instead, call the O to 0.8-volt level a low,
and call the 3-5-volt level a high. This is
always safer.

TTL voltage levels are still common to-
day; even though many ICs are no longer
TTL, they still usually use the same
voltage levels.

Incidentally, the words high and low can
be used with other voltages as well. For in-
stance, a high might be +15 volts, while a
low might be -10. The only thing required
is that the high voltage really be higher than

the low. ‘




Although the numbers in Table 3-1 are
all different lengths, note that the value
of a number doesn’t change if you put
extra zeroes in front of it. In decimal, for
example, 7, 007, and even 00000007 all
have the same value. In computers, bi-
nary numbers are often stored in groups
of eight bits, called a byte. Thus the
binary equivalent of a 7 would usually
appear as 00000111, rather than just 111.

Looking at Table 3-1 again, we note
that, if you were limited to one-bit-long
numbers, you could only express two
different ones: 0 and 1. If you used two-
bit-long numbers, then you could ex-
press four different numbers: 00, 01, 10,
and 11, which correspond to the decimal
numbers 0, 1, 2, and 3. Likewise, a
three-bit number can have eight differ-
ent values, which correspond to the
decimal numbers O through 7. We can
generalize this rule as follows: a number
with n bits can have 2" different values,
corresponding to the decimal numbers
from O through 2"- 1. For example, an
eight-bit byte can have 28 or 256 differ-
ent values, which correspond to the
decimal numbers from 0 through 255.

A typical byte in a computer could
represent one of three things:

A number, or part of a number, used in
some computation,

An instruction, or part of an instruc-
tion, telling a computer what to do, or

A letter, number, or punctuation mark,
coded in ASCII (which stands for
the American Standard Code for Infor-
mation Interchange) These are often
called alphanumeric characters, or just
characters.

Serial and Parallel Data Transfer

When binary data is moved from
place to place, it is most often moved in
bytes. A byte can be transferred from
place to place in one of two ways:

Parallel transfer: all eight bits of a
byte move at the same time along eight
separate wires.

Serial transfer: the eight bits travel on
one wire, but in sequence (“serially”),
one after another.

Actually, parallel data transfer re-
quires more than eight wires. For ex-
ample, the most common parallel
connection is from a PC computer to a
printer; this connection usually involves
a 25-pin connector and cable:

8 wires carry the eight bits of data

1 wire carries the data-ready strobe, a
signal that tells the printer that a byte is
ready

1 wire carries a data-received signal
from the printer back to the computer

1 wire carries an out-of-paper signal
from the printer back to the computer

1 wire carries a busy signal telling the
computer that the printer is busy

1 wire carries a ready signal, telling
the computer that the printer is on-line
and ready to receive data.

12 wires connect the grounds of the
computer and printer together.

The data-ready, data-received, out-of-
paper, busy, and ready signals are often
called handshaking signals because they
allow the computer and printer to agree
on when and how fast to send data. The
reason for twelve ground wires 1s that
the printer connection is often done with
a ribbon cable; in order to prevent inter-
action between closely-spaced adjacent
wires, the 13 signal wires are separated
by 12 ground wires.

A parallel connection can be quite fast
since (1) all bits travel simultaneously,
and (2) the handshaking signals allow
the computer and printer to communi-
cate at their maximum speed, yet still
slow down if one falls behind. On the
other hand, the parallel connection re-
quires a lot more wires (even if you cut it
down to the bare minimum number of
wires needed.) Hence parallel connections
are only used for short distances.

All long-distance data transfer 1is
therefore done through serial connec-
tions. In these, all data bits as well as
some simplified handshaking signals
travel along one wire (although there 1s
also at least one additional ground or
return wire.)

RS-232 and Asynchronous Serial

The most common serial connection is
known as RS-232. Although it also often
uses either a 25-pin or 9-pin connector,
only two wires are absolutely necessary
in an RS-232 connection: one for signal,
the other for ground.

For example, the ASCII code for the
lower case letter a in a personal com-
puter is 01100001. If you looked at the
letter a carried on an RS-232 signal
wire, with an oscilloscope, you would
see the waveform in Fig. 3-1.

First, you note that although the code
is 01100001, the bits shown in the figure

are 10000110, which is backward. That
is because they really are sent backward.
The rightmost 1 (at the end of
01100001) is called the least significant
digit or Isd, and is sent first; the leftmost,
called the most significant digit or msd,
is sent last. There is a historical reason
for this, which we’ll see in a moment.

Next, you will note that a 1 is a nega-
tive voltage, labeled as -V in Fig. 3-1,
while the O is a positive voltage labeled
+V. The precise voltages are not speci-
fied, and could be anything from 3 volis
up to 15 volts. Hence, in one system the
voltages might be -5 and +5 volts, while
in another they might be -12 and +10, or
whatever.

There is room for some confusion
here, since many people wrongly think
that a 1 has to be more positive than a 0,
which of course is not the case here. To
avoid that problem, many communica-
tions people therefore call the 1 signal a
mark, while the 0 signal i1s called a
space. (To use our earlier terminology, a
the mark or 1 signal is the low here,
while the space or 0 signal is high.)

At the top of Fig. 3-1 is the notation “1
bit time” which shows the length of one
bit. Within the byte, each bit has exactly
the same length, which we call a bir
time. The string of four zeroes in the
middle, for example, is exactly four bit
times long. Both the sender and the re-
ceiver must agree on the exact length of
a bit so that, when a string of ones or ze-
roes arrives, the receiver can determine
exactly how many bits there are in that
string.

Once we know the length of one bit,
we can calculate the maximum number
of bits per second. For example, if each
bit is 1/300 second, there could be a
maximum 300 such bits sent per second.
Thus the bit-per-second or bps rate is
defined as

bits-per-second = 1/(1 bit time)

Since both the sender and receiver
have to agree on the bit-time (and
therefore the bps rate), there are
certain bps rates which have become

1 bit time

+Vmd — -
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Fig. 3-1. A serial RS-232 letter "a"
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standardized over the years. These are |
300, 600, 1200, 2400, 4800, 9600, etc. |

You can see the pattern in these. Inci-
dentally, you often see the bps or bit-
per-second rate referred to as the baud

rate, This is not entirely right, since |

baud rate has a different meaning from
bps; still, it’s a common use, and we
might as well live with it. (When we get
to discuss modems, we will see what the
difference 1s.)

Although the timing of the bits within
a character is very exact, the timing be-
tween characters is not. For instance, if
the signal is coming from a keyboard,
there might be long spaces between
characters as the typist is searching for
the next key. For that reason, this kind of
serial data transmission is called asyn-
chronous, meaning not synchronized.
The bits are carefully timed (synchronized
to a clock), but the characters are not.

Thus there has to be a way of telling
the receiver when there is nothing being
sent, and when the next character be-
gins. The “nothing is being sent” condi-
tion is called an idle, shown as a 1 or
mark signal in Fig. 3-1. Note that there can
also be a 1 or mark signal inside a character,
but that will generally be shorter.

The “character is starting” code is
called a start pulse, and is always a 0, or
space, which follows the idle. Thus a
long mark (1) followed by a space (0)
pulse marks the beginning of a character.

Since the sender and receiver will al-
ways agree beforehand on the number of
bits in the character (usually eight), they
can count bits from the start pulse and
figure out when the character is over.
Hence they don’t really need a stop sig-
nal. Nevertheless, there is always a stop
pulse sent at the end, which is always a
. This is another of those historical
things, dating back to when mechanical

distributors (much like the distributor in
a car) were used to convert to and from
serial data in teletype machines. These
distributors were run by a motor, and a
clutch needed time to start and stop the
distributor for every character. In fact,

these systems often needed extra time,
and so the stop pulse was extra long. We
still sometimes hear of “two stop
pulses,” which really just means a stop

pulse of double the normal length.
When serial data is sent slowly, such

as from a keyboard, the stop pulse is
usually followed by another idle signal

68 73 Amateur Radio Today * March 1996

of some unknown length. But when the
data comes from a computer, it can come

~ at maximum speed. In that case, the stop

pulse might be immediately followed by
another start pulse, with no idle between
them. If you start watching such a data
stream in the middle, things can get
somewhat confusing since you can’t tell
which zeroes are start pulses, and which
zeroes are data bits. To be really sure,
you have to go back to the last previous
idle time, and start counting bits from
there. Computers also often get con-
fused—ifl you temporarily break the con-
nection in a serial line you mess up the
timing, and all the following data may be
wrong until things slow down and the next
idle reestablishes synchronization.

In any case, we now see that an eight-
bit byte sent on a serial line actually
takes a total of ten bits. The addition of
the two start and stop bits adds a 25%
overhead which slows down the trans-
mission. (Hence computer-to-computer
data transmission often uses synchro-
nous transfer, which doesn’t waste as
many bits.)

Parity

Let’s return to ASCII for a moment.
As mentioned earlier, ASCII is a code
for encoding letters, numbers, and punc-
tuation marks into binary bits. Although
we earlier said that the code for the letter
a 15 01100001, that’s not quite true. The
true ASCII code is just seven bits, and so
it's really just the seven bits 1100001. So
where does that eighth bit come from?

Since computer memory locations (at
least, those of smaller computers) come
in eight-bit bytes, there is an extra bit left
over when storing a seven-bit ASCII char-
acter in such a memory location. This
extra bit can be treated in several ways.

It can be left unused. But since you
can’t just leave the bit empty, you must
put something into it. Hence you could
routinely just force ittobeaOora 1. In

this case, the letter a could be stored as |

01100001 in some computers, and
11100001 in others.

It can be used to increase the number
of available characters. For instance, in

PC-clone computers, this extra bitisa 0 |

for all normal characters, but becomes a

1 for special characters. For example,

01100001 in such a computer is still an
a, but 11100001 is used to store the
Greek letter B This allows the computer

to use an extended character set which
includes symbols like +, &, V, = and °,
which are not in the regular ASCII code.
This code is sometimes called extended
ASCII.

It can be used for parity error check-
ing. This is not usually done in small
computers, where errors tend to be rare,
because signals travel shorter distances
or because other methods are used to
check and correct errors. But parity
checking is common when data travels a
long distance.

Parity comes in two types—even par-
ity and odd parity. In even parity, the
eighth bit is chosen so that the total
number of ones in the character is even;
in odd parity it is made odd. For in-
stance, the ASCII code for a 1s 1100001,
which has an odd number of ones. For
even parity, an extra 1 would be added
so that the total number of ones in
11100001 is even; in odd parity the extra
bit would be 0 to keep the odd number of
ones in 01100001. Another example is
the capital letter A, whose ASCII code is
1000001. This would become 01000001
in even parity, and 11000001 in odd parity.

If you’ve ever seen abbreviations like
8N1 or 7El, now you can understand
what this means:

8N1 means eight data bits with No
parity bit, and one stop pulse.

7E1 means seven data bits plus an
Even parity bit, and one stop pulse.

Note that the circuitry can’t generate
or check a parity bit until it has the re-
maining seven bits of the character. This
is the reason why each byte in an RS-
232 serial line is sent backward—to put
the parity bit at the end, after all the
previous data bits.

Error correction and error detection

The idea behind using parity is that
every character sent has a specific 0 or 1
bit 1n that eighth or parity position, de-
termined by the rest of the bits. If any
one of the bits in that group somehow
gets changed due to an error in transmis-
sion, the number of ones will add up to
the wrong number, and the receiver can
detect that an error has occurred. But
note that if two bits (or any even number
of bits) get changed, the error can’t be
detected. For instance, if the 01100001
for an odd-parity a gets changed to
01100111, the number of ones is still
odd, but the a was changed to a g



without the receiver being able to detect
a parity change. The reason is that with
just one parity bit, the chance of an error
occurring but the parity still accidentally
being right are 50%.

Detecting, and even possibly correct-
ing, errors in digital data is important,
because an error in just one bit can make
a huge error. Hence the parity bit is a
useful step, but not enough.

There are a number of ways of han-
dling errors. The most important step is
to be able to detect them, because once
you know an error has occurred, you can
take steps to fix it. One way is to in-
crease the number of parity bits to re-
duce the chances of an error going by
unnoticed; in this case these bits are usu-
ally just called error-detection bits,
rather than parity bits,

One common way to do this is to gen-
erate a CRC or Cyclic Redundancy
Check number with a CRC generator.
The CRC generator is basically a num-
ber of computer building blocks called
flip-flops (usually 16, although more
or fewer can be used), which are inter-
connected using additional computer
components called gates.

The flip-flops are computer circuits
which can store either a O or a 1 bit. Ini-
tially, all the flip-flops are set to hold a
0, and then the outgoing string of bits in
the sender 1s passed through the chain of
flip-flops. After all the bits pass through,
some of the flip-flops wind up holding a
0, while others hold a 1. The precise bit
pattern in the flip-flops depends on what
data went through and how they are in-
terconnected. If there are 16 flip-flops,
then they wind up holding a 16-bit num-
ber called the CRC, which is then sent
after the data as an extra set of bits.

In the receiver, an identical CRC gen-
erator circuit receives the data, and also
generates its own CRC. If there was no
emmor, the CRC sent by the sender should
therefore be identical to the CRC generated in
the recerver. II they are different, then an error
occurred somewhere along the way.

When 16 flip-flops are used to gener-
ate a 16-bit CRC, the CRC number itself
could have any one of 2'°, or 65,536 dif-
ferent values. When an error occurs,
there is only 1 chance out of 65,536 that
the resulting CRC will accidentally be
the same as the correct CRC that was
generated by the sender. This means that
only 1 out of 65,536 errors is likely to
sneak through without being caught; in

other words, 65,535 times out of 65.536 ‘

the error will be detected, which means
that the data has a 99.998% chance of
being correct. That’s a lot better than the
50% chance with just a single parity bit!

Even with just an 8-bit CRC which |

has 256 possible values, there is a 255
out of 256 probability, or 99.6% of an er-
ror being detected.

When an error is detected, how do you
correct it? There are two ways: back-
ward error correction, and forward
error correction.

In backward error correction, when
the receiver detects an error it asks the
sender to transmit the data again. For-
ward error correction involves sending
enough extra (called redundant) bits
right away so that the receiver can cor-
rect an error without asking for a
retransmission.

Backward error correction is fairly
straightforward. It’s what we use every
day when we say to someone, “Huh?
What was that? Say it again?” The only
catch with it 1s that we need what is
called a reverse signal path; that is, we
need some way of getting a message
from the receiver back to the sender. In
many communications methods there is
a two-way path, so it’s easy to get that
message back to the sender; sometimes,
though, that reverse path may not be
present. For example, if a sender (such
as a pager transmitter) sends a signal to
many different receivers (such as pag-
ers), it’s not practical for each receiver
to be able to reply to the sender.

Even in simple cases, sending a re-
verse message asking for a correction
takes extra ume. Thus backward error
correction is more useful if there are
relatively few errors so you don’t have
to ask for too many repeats.

Forward error correction is more in-
teresting, and more difficult. It uses a
class of error correcting codes or ECC
which have built-in redundancy.

Redundancy means including more
information than really necessary. For
example, the English language has a lot
of redundancy, because you can often re-
move a lot of letters from a message
without losing essential information.
Consider the sentence “Ths sentins has a
lutt of errurs.” Even though there are
missing letters, extra letters, and even
some wrong letters, you know what it
says. That’s because of redundancy.

The same can be built into computer
messages. As a really simple example
(since most ECC codes can be quite
complex), consider what is called longi-
tudinal parity. Let’s say you send the
word Help in ASCII with even parity:

H = 01001000
e=01100101
1 =01101100
p= 1111000
so the message reads
01001000
01100101
01101100
11110000

If one single bit somewhere in the four
bytes gets changed, you can detect the
error and you know which letter is
wrong, but you cannot correct it because
you don’t know which bit of the eight in
that letter is wrong. But suppose you add
an additional set of even parity bits,
called longitudinal parity, going down
the list, like this:

01001000
01100101
01101100
11110000
10110101

The fifth group of bits has been cho-
sen so that the number of ones reading
down any column is also even. Now sup-
pose an error occurs so one of the bits
somewhere gets changed, such as the
fourth bit in the third row, which got
changed froma0Otoa l:

01001000
01100101
01111100
11110000
10110101

As a result, the third row now has the
wrong parity because it has an odd num-
ber of ones; the fourth column now also
has the wrong parity. We therefore
know that the error is in the third row
and fourth column, and so we can
change the bit in that position from a 1
back to a 0.

This kind of error checking can detect
and correct a single bit error, and can de-
tect (but not always fix) a two-bit error.
That isn’t good enough for most com-
munications applications, because quite
often noise bursts and other problems
cause an entire series of bits to be wiped
out. Hence more sophisticated error cor-
rection methods are used, but other than
knowing about them, we need not really
study them further at this point.

73 Amateur Radio Today = March 1996 69



Synchronous Serial Data Transfer

The asynchronous serial method
we ve discussed so far has the advantage
of being simple, but it also has a number
of disadvantages. The primary one is
that it is inefficient—not only are there
two overhead bits for every eight data
bits (which wastes time), but the parity
bit (if used) adds still another wasted bit
that doesn’t really do a good enough job
of detecting errors. Synchronous data
transmission is a way around that. But
because it is more complicated, it is gen-
erally only used in high-speed applica-
tions, such as when two computers are
communicating directly with each other.
You will seldom see it in a home or
small office PC.

In the synchronous method, many
bytes of data (usually some power of 2,
such as 128 or 256) are sent, one right
after another, without separating them

by stop and start bits. But now timing |

becomes very important because a very
large number of bits is sent in arow, and
even a slight error in timing them could
cause a miscount. Error detection is also
important, because in a long string of
bits there is a greater probability of
something going wrong. Synchronous
data transmission therefore usually
works something like this:

When there is nothing to send, the
sender sends an idle signal. What this is
depends on whether there is only one
sender on the line, or whether the same
line might be used by several senders. If
there might be multiple senders, then the
idle is nothing—not mark or space, but
literally nothing—an open connection. If
there is only one sender, then the idle is
more likely to be a continuous string of
bits rather than a continuous mark or 1 signal.
For example, the system might send a
continuous string of 01010101... .bits.

To signal the start of data, the sender
sends a different series of easily recog-
nizable bits, instead of a start pulse as in
asynchronous data. For example, the se-
quence 00111100 or 10010110 might be
used; both of these are sufficiently dif-
ferent from the idle to be easily recog-
nized as something new.

Next comes the data, generally as a
fixed-length group of bytes. Typically
there might be 128 or 256 bytes, though
it might be some other power of 2.

After the data would come a CRC,
usually a 16-bit number, which provides
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a fairly good probability of detecting er-
rors. The CRC might be followed by an-
other short idle signal, or there might be
another start sequence.,

Back to bandwidth

In previous parts, we discussed the
bandwidth needed for audio and video
signals. What about the bandwidth for
digital data?

Although digital signals don’t exactly
consist of square waves, they look close
enough to square waves that we suspect
that there are a lot of harmonics. Al-

though we haven’t specifically said so |

before, a general rule of thumb is that
the faster signals change—the more
Kinks and corners they have—the higher
the frequencies in that signal. This al-
most certainly means that there will be a
lot of harmonics, and so it implies that
we need lots of bandwidth.

That is generally true; fortunately it’s
not as bad as it seems. As we mentioned
earlier, the reason that binary numbers
are used instead of decimal numbers is
that it is easier to tell the difference be-
tween a O bit and a | bit than to have to
tell the difference between ten different
digits. Even if a digital signal gets all
distorted, it may still be possible to read
it without errors as long as the ones and
zeroes do not get totally confused with
each other.

For example, Fig. 3-2 shows a “be-
fore” and “after” comparison of a digital
signal that went through a communica-
tions circuit whose bandwidth was too
low, so that many of the harmonics were
reduced or eliminated. This much distor-
tion on an audio or video signal might be
disastrous; yet the digital signal can be
recovered from the “after” signal with
fairly simple circuitry. The tuming will
be slightly changed, but even that can be
fixed. As a result, the digital data would g0
through this system without major errors.

Let’s keep in mind that there is no
such thing as a perfect communications
circuit. There is never enough band-
width, always a bit too much distortion.
always a bit too much noise. These will
always affect an audio or video signal in
some way; in fact, they will affect all
analog signals, and once some noise or
distortion affects an analog signal, it is
almost impossible to clean it up again.

Digital signals, however, behave dif-
ferently. As long as the 0 and 1 bits are

recognizable, they can usually be recov-
ered and the original digital data will
come through without change. And once
recovered, that same data can be sent
once again through another circuit.
Thus, as long as you regenerate the data
often enough, you can send it as far as
you'd like without its being corrupted.
This is one big advantage of digital data
transmission over analog data.

Claude Shannon, a Bell Laboratories
mathematician, calculated back in 1948
the absolute maximum theoretical num-
ber of bits that can be sent through a
communications circuit in one second as

max bps = BW log, (S/N + 1) where
BW is the bandwidth, and S/ is the sig-
nal-to-noise ratio—the ratio between the
signal power and the noise power.

Mathematicians call the expression
log, in this equation the “logarithm base
2." _Calculaljng it is somewhat difficult,
s0 for a good approximation let’s think
of it simply as the number of bits needed
to represent the value of (S/N + 1). For
example, let’s consider a telephone line
with a bandwidth of 3000 Hz, and sup-
pose the power of a telephone signal is
30 times higher than the power of the
noise, so S/N = 30. We need 5 bits to
represent the number 31 (which is 30 +
1), so the theoretical maximum number
of bits per second in a telephone connec-
tion would be 3000 times 5, or 15.000
bps. (With modern telephone lines, and
with some tricks to compress data, it is
possible to go somewhat higher.)

Depending on the quality of the con-
nection, sometimes the data may have to
be sent oo slowly to be of use. and
sometimes error correction may be
needed. But digital data can be sent al-
most unlimited distances almost without
errors—as long as it goes slow enough.

For this reason, sending audio and
video analog signals digitally is a useful
technique. We will return to this concept
later; for now we need just say that the
idea is to take the audio or video signal,
digitize it with an analog-to-digital

converter, send the digital information,
Continued on page 82
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Fig. 3-2. A digital signal, before and after
distortion
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Number 71 on your Feedback card

A Simple Capacity Meter

Have fun building your own with this simple construction project.

rab bags of capacitors, as well
Gas similar assortments of small
components including capaci-
tors, are often offered at low prices by
mail-order surplus parts dealers. Similar
opportunities for stocking up cheaply on

small parts present themselves at every
haiitfest flee mmadmt. methods used for

' compasses those capacity values which

usually must be known. In only a few
circuits—AF and RF filters, for ex- |

ample—is it necessary to select specific,
usually nonstandard, capacity values.
Often a trimmer capacitor is added, such
as in VFO circuits, to adjust capacity to

a specific value. But all components in a

“This simple capacity meter uses the fewest, least expensive,
component parts, most or all of which can be found in any
ham’s junk box.”

marking capacitance values, usually | circuit have tolerances of 5, 10, 20 per-

consisting of a code indicating the value
in picofarads or nanofarads, etc. Some-
times they are marked only with a
manufacturer’s “house” number. The
codes are all different and are often con-
fusing. We need something to bring or-
der out of chaos and allow easy
determination of capacity values.

There are, of course, very expensive
LCR meters available commercially, at
prices well over $100, which measure
capacity as well as inductance and resis-
tance. Full-function digital multimeters
(DMMs) with prices starting around $75
usually provide a means for measuring
capacitance, but instruments such as
these are usually beyond the average
ham’s budget. What is needed is an inex-
pensive, simple to construct and use, In-
strument to measure capacity over the
most important range used in ham
equipment.

The instrument described here uses
the fewest, least expensive, component
parts, most or all of which can be found

pacity over the range of approximately
25 pF to 0.002 uF, the range which en-

cent or more, and because electronics is
a world of varying tolerances it is not
necessary to know the value of a capaci-
tor to the last picofarad. You only need
to discover where in the table of stan-
dard values an unknown capacitor be-
longs, considering its manufacturing
tolerance, which is often unknown.

For example, an 820 pF £5% capaci-
tor can have a capacitance between 779
pF and 861 pF and still be considered an
820 pF capacitor. If the tolerance is
+10%, which is more common, its actual
value could be anywhere between 738
pF and 902 pF. But it is still an 820 pF
capacitor and is so marked.

Stray (unwanted) capacitance 1s added
to every circuit whenever a wire or com-
ponent is added. You can’t avoid it; usu-
ally it’s not important except in a few
circuits, particularly at VHF and above.

As an example, this instrument is
theoretically capable of measuring to as
low as 1 pF, but in the real world stray
capacity prevents measurement much

in any ham’s junk box. It measures ca- | below 25 pFE. It could be easily modified

to measure much larger capacitances,

but since capacitors of 0.001 pF and

J. Frank Brumbaugh KB4ZGC
Box 30
Salinas PR 00751-0030

larger are usually used in bypassing and
decoupling where tolerances of the cir-
cuit are so great, whether you use a 0.01
UF or 0.1 pF capacitor, the circuit will
function correctly.

The Circuit

Fig. 1 shows the schematic diagram of
the Simple Capacity Meter. Ul (a
74L.SO0 logic chip). two resistors, a
capacitor and a crystal form a crystal os-
cillator operating near the marked
frequency of the crystal.

The RF voltage is taken from pin 8
through isolation capacitor C3 and ap-
plied to the modified Wheatstone bridge
circuit. R3 forms two arms of the bridge,
with the arms ratio variable through the
position of the wiper of R3. C5, which
should be the stable capacitor specified
in the Parts List, and the unknown ca-
pacitor t0o be measured form the remain-
ing bridge arms. R3 is adjusted for
bridge balance, indicated by a dip—mini-
mum shown on microammeter MI, and
the value of the unknown capacitor is indi-
cated on the calibrated dial attached to R3.

The instrument is powered by BT1, a
9-volt battery, controlled by ON-OFF

- switch S1. This 9 volts is reduced and

regulated by U2, a 78LO5, to the +5
volts required by UL

Construction

The circuit should be constructed on a
piece of perfboard, or on one of the
small general-purpose printed circuit
boards available at Radio Shack. It
should be mounted in a plastic enclosure
rather than an aluminum case, or one made
from printed circuit material. This will greatly
reduce the unwanted stray capacity.
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Leads from the top of R3 through C5 to
J1 must be as short and direct as possible.
Leads connecting to J1 and J2 should be of

solid wire, run as directly as possible. |

Leads of DI, especially the anode lead,
should be very short. Hold the diode leads
close to the diode body with needlenose
pliers or an alligator clip to serve as a heat
sink to protect the diode when soldering its
leads. The leads of C6 should also be as
short as possible.

Meter Ml can be any of the inexpensive
plastic edgewise or square surplus tuning
meters originally made for CB or home

entertainment equipment. They are avail- |

able at hamfests and also from several
mail-order surplus parts dealers for $2 or
$3 each. Movements are d’Arsonval and
usually between 200 and 300 microam-
peres. However, if you own an analog
VOM with a current range scale of 100 to
300 microamperes, you could install an-
other pair of binding posts instead of MI,
and use the VOM on the proper scale in its
place, saving the cost ol a meter.

You will have to make a dial for R3.
Most hams save the circular metal cutouts
resulting from holes for meters and speak-
ers. These make ideal dials when white card
stock is glued to one side, timmed, and the
blank dial centered and cemented or epoxied
to the bottom of the knob for R3.

If you do not have such a circular cutout
you can scribe a circle on a sheet of heavy,
stiff plastic or cardboard, cut it out care-
fully with scissors or a hobby knife, then
cut a hole in the exact center the diameter
of the 'shaft of R3. If your dial does not
have a clean white surface, glue a piece of
white paper or index card on it. Trim it
when the adhesive has dned, and cement or

Mount the completed knob and dial on
R3. Scribe or otherwise draw an index line
on the enclosure extending a short distance
from the edge of the dial.

Operation

Switch S1 to ON. Adjust R3 so its wiper

~ is away from ground. An indication on the

“This capacity meter measures capacity over the range of
approximately 25 pF to 0.002 LIF, the range which encompasses
those capacity values which usually must be known.”

Calibration

You will need to borrow or purchase
several fixed capacitors to use in cali-
brating the dial. The following values,
all expressed in picofarads, are sug-
gested: 33, 47, 68, 100, 150, 220, 330,
470, 680, 820, and 1,000. Because poly-
styrene and mylar capacitors are usually
very close to the marked values, this va-
riety will provide the most accuracy. Dip
mica capacitors with a 5% tolerance is a
second option. If you can’t get all the
suggested values, get what you can and
use them. You can calibrate other values
any time a suitable capacitor becomes
available,

Switch SI to ON. Connect a calibra-
tion capacitor between JI and J2. Rotate
R3 for a dip in the indication on the
meter, either Ml or your VOM if used.
Mark a short line on the dial in line with
the index mark on the panel. Number
it with the value of the calibration
capacitor. Continue calibrating the dial
as just explained, using the remaining
capacitors.

The dial will be nonlinear, being
crowded at the high capacity end where
accuracy 1s less important, but expanded at

' the low capacity end where accuracy may

epoxy it 1o the bottom of the knob for R3. be of greater importance.
, BT1 OFF
i3 v
U2 i
)
c2 ' |
|/ Sz
1| 2‘ 9 ‘10 14
R1 |
2 |
U1
6] 7 12‘ 13

Fig. 1. Schematic diagram for the simple capacity meter.
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meter shows operation to be normal. Con-
nect an unknown capacitor between Jl and J2.
Adjust R3 for a dip on the meter. Read the ca-
pacity on the dial opposite the index mark.

Because of normal tolerances, few ca-
pacitors will measure exactly at the cali-
brated values, If the indication is quite
close, that is the nominal value of the un-
known capacitor. Extrapolate between
calibrated values as necessary to identify
the capacitance of capacitors lower or
higher in the table of standard values. If
you cannot get a dip within the range of
R3, first check to see that the capacitor
leads are firmly connected to J1 and J2. If
you still cannot get a dip, the capacitor is
probably larger or smaller than can be
measured with this instrument. It also may
be defective (usually open or shorted).

Switch Sl to OFF when measurements
are completed, to save the battery from an
untimely demise.

Comments

In the vast majority of circuits, if, for in-
stance, a 47 pF capacitor is specified but
you don’t have one, you can probably sub-
stitute any value between about 33 pF and
68 pF without any adverse effects.
Murphy’s Law will always prevent you
from finding all the parts values called for
on the schematic diagram, regardless of
how extensive your stock of parts may be.
So don’t hesitate to substitute, within reason.

When a mica capacitor 1s called for you
can usually substitute a mylar or polysty-
rene capacitor, and vice versa. If an NPO
or COG capacitor is specified, these two
types are interchangeable, but do not
substitute a different type. Some ceramic disc
capacitors are NPO and will look as if the
edge opposite the leads has been slightly
dipped in black paint. Other than NPO, ce-
ramic disc capacitors are not temperature-
stable and their values shift as temperature

- varies. I an ordinary ceramic disc capacitor is

specified, you can substitute any other kind of
capacitor for the disc without any problem.
Continued on page 82
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New Propucrs

Advanced Class Study
Guide

This 185p Luchi (W7KZE)
1995 guide covers the latest FCC
question pool. with the questions
you’ll be facing, the answers, and
the explanations. Call it a speed
course in radio technology. No
fair just memorizing this stuff
since you're going 1o need a real
understanding of it to go on to
your Extra ticket. And it isn’t all
that difficult. After all, we have
some seven-year old girls with
Extras. You're not going (o let a
7-yrold kid fake you out, are you?
Spend the $23 (+ s/h). Tiare

LIS IETS ARLATRANE BT
LIETRSE CINTIRE

LUCHI'S
ADVANCED CLASS
LICENSE GUIDE

LAY & L Wl E

-E A T

Publications, Box 493, Lake
Geneva WI 33147. Get your Ad-
vanced ticket and come up and
play with the big boys.

- 2000mAh

VISARReplacementBattery and Eliminator

Battery on that HT going dead
in the middle of your first QSO
after a night on the charger? W
& W Associates has announced
the addition of the VISAR re-
placement battery and elimina-
tor to their extensive line of
Two-Way batteries. The batter-
ies are available in 7.5v @
and - v @
1200mAh.

W & W also now stocks bat-
teries for the Yaesu FT-10R/40R.,
The Icom series 1C-W3l, IC-
21A, IC-T22A, IC-T42A and
Alinco DJ190/DJ-G5

W & W can be reached at 516-
042-0011 and is located at 800
South Broadway Hicksville, NY
11801-5017.

New HS-1000AlI-Band HF Mobile Antenna.

Mobile HF operators have a
new choice of antennas. High Si-
erra Antennas has introduced its
new HS-1000 all-band HF mobile
antenna.

The design incorporates fea-
tures such as new low-cost
mounting options, center-loading
coil for high-power and high-tem-

DataFile Inc. has released a
new version of its computer-10-
scanner interface software,
Probe Version 2.0. The program
will allow scanning enthusiasts
to lock into active sets of fre-
quencies, and return 10 normal
scanning when traffic dimin-
ishes.

Probe was developed exclu-
sively for Optoelectronic’s
- OptoScan 456 and 535 Com-
puter-to-Scanner interfaces,
which work with Radio Shack’s
Pro-2005, 2006, 2035, and 2042
scanners. Over 70 new features
and enhancements have been
added to Probe.

SmartScan™ allows the op-
erator to select a set of key fre-
quencies. When a key frequency
becomes active, SmartScan calls
up a database of frequencies re-
lated to it and begins scanning

New Version of Computer-to-Scanner Interface
Software

them. When activity settles
down, SmartScan returns 1o nor-
mal scanning.

Using SmartScan, the opera-
tor could select an air emergency
frequency as a key frequency.
When that frequency becomes
active, Probe would begin scan-
nming the local air tower, ground
control, fire squad and airport
security channels, for example.

The program will run on vir-
tually any DOS-based computer,
and is capable of scanning up to
50 channels per second on AT/
12ZMHZ machines without addi-
tional memory, graphics cards,
Or operating systems.

The frequency database en-
gine uses the dBASE format, al-
lowing management of up to
4,000 groups of 99 banks. Each
bank may contain up to 1,000
frequencies.

Rubber Duckie
Antennas

MFIJ has released three new
flexible antennas for multi-band
and 2M HT users. The MFJ-1717
1s 15.75 inches in length, cover-
ing 440 MHz (where it is a half-
wavelength) and 2M, where it
Operates as a quarter-wave.

The MFJ1716 is a quarter-
wave on 440MHz, and a loaded
quarterwave on 2M. It measures
8.75 inches. The MFJ-1718 is a
helically wound high-Q antenna
for 2M only. All antennas feature
a high strength, high flex design
with a new rubber coating. Con-
tact MFJ Enterprises, P.O. Box
494, Mississippi State, MS
39762. Tel 800-647-1800.
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perature applications, a decoupler
system, and improved matching
system and a remote control panel
with limit indicator.

The antenna provides coverage
from 3.5 MHz to 30 MHz and be-
yond without sacrificing perfor-
mance on any frequency. The
variable loading coil is remotely
controlled, so the operator can
tune the entire HF spectrum with-
out leaving the driver’s seat,

The HS-1000 uses two basic
mounting systems. The Easy-off
mount allows the entire antenna
to be removed in about 30 sec-
onds for safety or security. This
method uses a tapered stud at the
based of the antenna together with
an upper clamping mechanism.

The new single point mounting
method allows the antenna to be
attached to horizontal surfaces.

The antenna can be purchased
as a complete package, or in its
component pieces for those who
already own some of the
hardware.

Source
Cutting Edge Enterprises has

Eﬂleased, a portable AC and DC
echargeable power source.

Portable AC and DC Rechargeable Power

Unlike currently available 12V
power supplies, Cutting Edge’s
Powerport has an on-board in-
verter to make both 115V AC and
12V DC power equally available.
This compact unit is built around
a sturdy 12V 7 amp hour gel cell
battery. It can b recharged with
the supplied wall charger or, un-
like all other models, can be
charged in your vehicle without
requiring the engine to be run-
ning. Price: $89.50 + $6.50 ship-
ping. For more information
contact: Roger Hall, Cutting
Edge Enterprise, 1695 River
Street, Santa Cruz CA 95060,
Phone (800) 206-0115; FAX
(408) 426-0115.




RF Industries’ New
100-Page Catalog

RF Industries’ new 100-page cata-
log presents an expanded range of
coaxial connectors, including 300 new
items. The catalog covers over 1500
coax products, including cable assem-
blies, connector kits, universal adapt-
ers, cellular products and hand tools.

For a free copy, write or call RF
Industries Lid. 7610 Miramar Road,
San Diego, CA 92126-4202, 800-
233-1728. or E-Mail
“102061.2261 @compuserve.com’ .

Radio Bookshop

Phone 800-274-7373% or 603-924-0058, FAX
603-924-8613, or see order form on page 88 for
ordering information.

Great Antenna Books!

UE220 The Easy Wire Antenna
Handbook by Dave Ingram K4TWI. All
of the needed dimensions for a full range
of easy to build and erect “sky wires.”
$9.95

WGP87034 All About Cubical Quad
Antennas by William O and Stuar
Cowan “The Classic” on Quad design,
theory, construction, operation. New feed
and matching systems. New data. $11.95
TAB 3270P Practical Antenna
Handbook-2nd edition by Jos. Carr. This
560-page book is a treasure. Starts with
fundamentals, explains propagation of all
kinds, and provides a ton of easy antenna
projects. $26.95

AR4734 ARRL Antenna Book. Best and
most highly regarded info on antenna
fundamentals, transmission lines, design,
and construction of wire antennas. $30.00
WGPR7107 All About Vertical Antennas
by William Orr. Comprehensive coverage
of amateur communications. $11.95
WGPS7042 Beam Antenna Handbook
by William Omr and Swart Cowan
Everything you need to know about beam
S11.95

WGPST7077 Simple, Low-Cost Wire
Antennas For Radio Amateurs by
Willhiam Orr and Stuart Cowan. Low-cost,
multi-band antennas; inexpensive beams,
“mvisible” antenmas for hams in “tough™
locations. 511.95

AR4661 ARRL's Antennas &
Techniques for Low-Band DXing can be
your ticket 1o low-band success. 320.00

NEUER SAY DIE
Continued from page 63

So what happened at the next
conference ten years later, when the
chickens came home to roost? That's
another fascinating story. Remind
me to write about that. I kept in close
touch with the ITU hams for many
years, so 1 knew what was going on
from the inside. Also, remind me to
write about how 1 engineered
Budlong’s forced retirement.

Sue Your Parents

If I weren't an orphan, I'd sure
haul my parents into court and sue
them for child neglect. This has to
do with my reading an excellent in-
struction book on prenatal care.
You're probably too busy in the
hamshack to do what it takes 1o have
any kids, but if you do ever decide to
take a few minutes off from DXing
to have a junior op, get this book and

ﬁ

read it or I'll put you high on my hist ||

of hams to haunt with high line noise
and defective transistors afier | win
my Silent Key award from the
League (which I'm sure they have
ready, just awaiting the date).

The book is Prenatal Classroom,

|

a parents guide for teaching vour |
baby in the womb. IU's by Van de |

Carr and Lehrer, ISBN 0-89334-
152-5, 161p, $13. published by
Humanics Leaming, Box 7400, At-
lanta GA 30309. It doesn’t say much
that I didn’t know before. but it is an
excellent instruction book on how to
communicate with your unbom
child, How to teach it around 50
words, to like music, and stimulate
brain growth before birth.

Back in 1950, when I got inter-
ested in Dianetics and studied at the
Hubbard Dianetic Research Founda-
tion, I found out how much that hap-
pens during the prenatal months af-
fects us later on. It is really simple,
under hypnosis, to regress anyone 1O
the prenatal period and find the
causes of many current-life psycho-
logical problems. It's also easy 1o
erase these devilish influences, once
you learn the tricks. As far as I
know, this stuff hasn’t been taught
since the late Ron Hubbard, who 1
knew quite well, started Scientology
and using the technology more for
brainwashing than helping people.
Well, he made hundreds of millions.

Instead of loading up your child
with bad baggage. you can give it
one heck of a head start by following
the instructions in this book. The

AMA says this resulis m signif- |

icantly higher IQs, which means that
if you don’t use these techmiques,
you are permanenily robbing your
child of mental ability that is inher-

ent. It’s bad enough with our schools |

dedicated to dumbing our kids down
without parents adding to the mess.
You can teach your unborn child
to communicate with you, to rec-
ognize words. and even to like cer-
tain foods. One mother, who ate a lot

of doughnuts during her pregnancy,
had a child whose favorite food was
doughnuts. Sull 1s. They call her
blimpy. One thing | know for sure,
my mother didn’t eat much eggplant.

And yes, if you let the poor kid
hear a lot of CW, it’ll probably grow
up to be an ARRL director. 1 think
that's probably what happened to poor
old Harry Daniels W2HD, the ex-
president of the League and inter-
nationally noted Wayne Green fan.

If you're into the grandfather
class, be sure your kids get copies of
this book to help guide them with
your grandchildren.

The one aspect of the book that
disappointed me was the lack of any
attention to the pre-concepuon
things you can do to give your kids
the best chance al not screwing up
their lives the way you have. My
folks smoked and drank. and look at
me, and sigh for what I might have
been without the pre-conception de-
struction of many good traits and
zillions of potential brain cells.

It shouldn’t be any surpnse that
what happens during the nine
months of pregnancy, when the child
is growing from a pin-point fertil-
ized ova into a baby, is going to be a
big part of the programming of this
new computer. Sure, the genes are
like the ROM programming, giving
us instincts, but from then on it’s
RAM memory and little Ickie can
hear and record everything going on
after just a few weeks. And, after
iwelve weeks, start tasting. Ickie
feels pain, is sensitive to drugs in the
mother’s blood, and can be seriously
traumatized by ultra-sound or the
missionary position.

Since Dianetics is a lost art, as
far as I know, your best bet is to cre-
ate as little bad programming as you
can and not count on being able to
erase it later. 1 hope that makes
sense. Anyway, I think you'll enjoy
the book,

Tapping ET’s Phone

Cosmologists are having bitter
arguments over the age of the uni-
verse, complete with wild credential
waving 10 back up unfounded theo-
ries. But, whether it's five, ten, or
fifteen billion years, or even ageless,
the odds seems heavy that (a) there
is other intelligent life, and (b) that it
is probably millions to billions of
years ahead of us in technology.

Radio has been around for aboul
a hundred years. Two hundred years
ago anyone predicting that people
anywhere in the world would be able
to see and talk with anyone else at
will would have been locked up in
an insane asylum. Well, that was be-
fore mental hospitals. Considening
that technology developments have
been speeding up, | suspect that any
predictions we might make for 2096
would be as far off the mark as the
1896 predictions for 1996, where
they thought we would be up to our
armpits in horse manure in our
cities. Instead, it’s exhaust fumes.

|
|

As soon as a communications
medium which is instantaneous
and unlimited in bandwidth is
discovered, radio will be quickly
phased out, just as were smoke sig-
nals, then signal lights, and spark
ransmissions.

Meanwhile, science has, for the
most part, turned a bhind eye and
deaf ear to the tens of thousands of
reports from seemingly sincere and
sane people who claim to have had
contact with visiting ETs, and mul-
lions of people who have seen
UFOs. Look, once we get far enough
developed so we're able to visit
planets in other solar systems, I
doubt we're going to go in like Cap-
tain Kirk and offer to share our ad-
vanced technology with some spe-
cies which hasn’t even leamed to fly.
And how long have we been flymng?
Well, sure. the Wnight Brothers got
off the ground in 1908, but I was on
the very first commercial flight be-
tween Philadelphia and New York,
so practical aviation isn’t very old.

My dad designed and built the
Philadelphia Central Airport (in
Camden), so I was nght i the
middle of the early days of com-
mercial flight. All of the well-known
aviators of that era used to come
over to our house 1o visiL.

It seems likely that any civiliza-
tion advanced enough to travel to
other solar systems will also have
survived their natural warrior back-
ground and developed a more peace-
ful system for living with their ad-
vanced technology, so they’ll prob-
ably visit more out of curiosity than
a need to conquer more worlds. And
this would mean a low profile,
which seems to fit exactly what
we're experiencing.

Quantum mechanics 15 giving us
some hints on the possibility for in-
stantaneous communications, and
perhaps even space travel over any
distance. But QM seems to be a hink
between matter and thought, so sci-
entists are very uncomfortable with
it. We're not sure what matter is yet,
and we haven’t much in the way of
clues about thought. We're like
people 200 years ago in this respect,
and still ready to crucify any
scientist daring to look deeply into
these matters. Like the Harvard pro-
fessor and his recent book on his
interviews with contactees.

How about you? Are you a UFO
believer? Or skeptic? Do you really
believe that every single one of the
expert observers who have reported
in detail on UFOs has been mistaken
or is lying? That every single report,
with many based on observations by
hundreds to thousands of people, are
baloney? How about contactee sto-
ries? They are now into the thousands,
with most of the people mvolved
keeping quiet about it and wishing it
had never happened. Are every one of
these people deluded or hars?

Sure, as with any such field,
there are a bunch of weirdoes and

Continued on page 77
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Banrter °N’ Buy

Turn your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, but you know you'll get a far more realistic price if
you have it out where 100,000 active ham potential buyers can see it than the
few hundred local hams who come by a flea market table. Check your attic,
garage, cellar and closet shelves and get cash for your ham and computer
gear before it's 100 old to sell. You know you're not going to use it again, so why
leave it for your widow to throw out? That stuff isn't getting any younger!

The 73 Flea Markel, Barter 'n’ Buy, costs you peanuts (almost)--comes 1o 35
cents a word for individual (noncommercial) ads and 51.00 a word for commer-

| cial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be
honest. There are plenty of hams who love to fix things, so if it doesn't work,

say so.

Make your list, count the words, including your call, address and phone num-

ber. Include a check or your credit card number and expiration. If you're placing
a commercial ad, include an additional phone number, separate from your ad.
This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calls, you priced
it low. i you don’t get many calls, too high.

So get busy. Blow the dust off, check everything out, make sure it still works
right and maybe you can help make a ham sure it still works right and maybe
you can help make a ham newcomer or retired old timer happy with that rig |

' you're not using now. Or you might get busy on your computer and put together
" a list of small gear/parts to send to those interested? |

Send your ads and payment to: 73 Magazine, Barter ‘n’ Buy, 70 HL'
202N, Peterborough NH 03458 and get set for the phone calls. The
deadline for the May 1996 classified ad section is March 12, 1996.

ALL ABOUT CRYSTAL
SETS. Theory and construction
of crystal set radios. $9.95 each,
ppd USA. Send to: ALLABOUT
BOOKS, Dept. S, P.O. Box
22366, San Diego CA
92192.@ @BNB200

NOW ON 40 METERS!
NEW, KNOB-TUNED w/DIGI-
TAL DISPLAY, SYNTHESIZED
qrp transceiver, Complete kit only
$199.95. S&H $7.50 (continental
US). GUARANTEED TO
WORK. For info send SASE;:
Call/write to order: S & S ENGI-
NEERING, 14102 Brown Road,
Smithsburg MD  21783:
(301)416-0661.@ @BNB334

NI-CD BATTERY analyzer
cycler. PC controlled. DOS soft-
ware. $289 PO Box 672, London,
Ontario Canada N6A 4Y4 Lamantia
Products 519-472-5566 Fax 519-
472-1702@ @BNB385

MAHLON LOOMIS, IN-
VENTOR OF RADIO: by Tho-
mas Appleby, (Copyright 1967).
Second printing available from
JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RE-
SEARCH LABORATORIES,
P.O.Box 81, Washington DC
20044. Please send $25.00 dona-
tion with $5.00 for
S&H@ @BNB420

IT’S BACK! The return of the
HW-8 Handbook! Second print
ing. Modifications for the Heath
QRPrigs. Firstclass mail $11. DX
add $4 for air mail shipping. Mike
Bryce, WBSVGE, 2225 May-
flower NW, Massillon OH
44647.@ @BNB404

HAMS—NEED COM-
PUTER RIBBONS? Lowest
prices. Color or black. State vour
needs. Free info. HARCLY(I),
P.O.Box 830A, Coquille, OR
97423@ @BNB457

HEATH COMPANY is sell-
ing photocopies of most Heathkit
manuals. Only authorized source

for copyright manuals.
Phone(616)925-5899, §8-4
ET.@ @BNB964

HEATHKIT WANTED! S B.
Series “Green Front® for parts. Rob-
ert Schlegel 2302 286th St. East, Roy
WA 98580@@BNB910

WANTED: Western Electric

mixing boards, etc. 1-800-251-
5454 BNB1050

CODE 5 News and Petition
information. SASE 1o KB7PNQ,
503 Dubois Atreet, Cheney, WA
99004.@ @BNB1012
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COMMODORE 64 HAM
PROGRAMS- 8 disk sides over
200 Ham programs $16.95. 32
cents stamp gets unusual software
catalog of Utilities, Game and
British Disks. HOME-SPUN
SOFTWARE, Box 1064-BB,
Estero FL 33928.BNB1052

WANTED: HAM EQUIP-
MENT AND RELATED
ITEMS. Donate your excess

~ gear, new-old-in-any-condition to

the Radio Club of Junior High

School 22, the Nation's only full- |

time, nonprofit organization
working to get Ham Radio into
schools around the country as a

teaching tool wusing our

EDUCOM—Education Thru |

Communication— program. Send
your radio to school. Your do-
nated material will be picked up
ANYWHERE or shipping ar-
ranged, and this means a tax de-
duction to the full extent of the
law for you as we are an IRS
501(c)(3) charity in our 16th year
of service. It is always easier to
donate and usually more finan-
cially rewarding, BUT MOST
IMPORTANT your gift will mean
a whole new world of educational
opportunity for children nation-
wide. Radio’s you can write off,
kids you can’t. Make 1996 the year
to help a child and yourself. Write,
phone or Fax the WB2JKJ “22
Crew” today: The RC of JHS 22,
POB 1052, New York, NY 10002.
24 hours call 516-674-4072 or Fax
5316-674-9600. Join us on the
WB2JKJ CLASSROOM NET,
7.238 MHz 1200-1330 UTC daily,
and 21.395 MHz from 1400 to 2000
UTC. Meet us this month at the
Charlotte Hamfest. BNB762

R-390A SALES & SERVICE.
INFO SASE MILTRONIX POB
80041 TOLEDO, OHIO 43608.
R-390 POWER INPUT CABLES
$25.00. ANTENNA CONNEC-
TORS $12.50, EXTERNALAGC
MOD $%20.00 PPD. MON-FRI

- YAM-6PM E.S.T. (419) 255-
. Audio Equipment. Amplifiers, |
pre-amps, tubes, speakers, parts, |

6220.BNBSI13A

WANTED: BUY AND SELL

 All types of Electron Tubes. Call

(612)429-9397, Fax (612)429-
0292. C & N ELECTRONICS,
Harold Bramstedt, 6104 Egg
l.ake Road, Hugo MN
55038.@ @BNB915

SUPERFAST MORSE
CODE SUPEREASY. Sublimi-
nal cassetie. $12. LEARN
MORSE CODE IN 1 HOUR.
Amazing supereasy technique $12.
Both $20. Moneyback guarantee.
Free catalog: SASE. Bahr-T3, 150
Greenfield, Bloomingdale, IL
60108.@ @BNB1025

PACKET RADIO. Join
TAPR, connect with the largest
packet/digital group in the U.S.
Creators of the TNC-2 standard.
Benefits: newsletter, software,
discount on kits/publications.
$15/yvear U.S., $18 Can/Mex, $25
elsewhere. Visa/MC. When join-
ing. mention 73, receive TAPR’S

new book. Packet
Radio:What?Why?How? ($9
value) FREE! Internet:

tapr@tapr.org Web: htp://
www.tapr.org (817) 383-0000

- Mail: 8987-309 E. Tanque Verde

Rd. #337, Tucson, AZ 85749-
9399@ @BNB 1027

HAM TRADERS
EXPRESS:Buy, Sell or Trade your
Ham gear with low cost classified ads.
Published twice a month. Mailed First
Class. One year subscription $15.
Free sample copy. P.O. Box 1693,
Byron, GA 31008.BNB2013

CHIPSWITCH - To give your
HR-2510 and HR-26(00) the same lea-
tures the BIG RIGS, call (707)539-
0512 or write to CHIPSWITCH at
4773 Sonoma HWY #132, Santa
Rosa, CA 95409 for FREE
information.BNB 1033

Morse Code Computer Inter-
faces $49.95. with CW Filter
$79.95, Free IBM Shareware and
Ham Catalog. Dynamic Elec-
tronics, Box 896, Hartselle, AL
35640, 205-773-2758, FAX-773-
7295.BNB1034

HAM RADIO ONLINE - A free
Intermet magazine devoted to the ra-
dio enthusiast. Becoming the #1 site
for Amateur Radio on the Intemet.
Visit us on the Web at hup://
www.accessone.com/~vbook/

hronhne. htm de KF7VY.BNB2010

DTMF Radio Telephone In-
terface. Build your own. Simple
step by step manual with schemat-
ics - $11.95. P.O. Box 237, Rock

| Spring, GA 30739.BNB1035



T-Shirts with Johnson Viking
logo $15 state size. Viking Ama-
teur Radio Society, P.O. Box 3,
Waseca, MN 56093.BNB2016

HW101 in receiver has persis-
tent above 1 KH3 audio squeal on
all functions. Need
suggestions.Send postcard. Will
reply by phone or SASE. Thanks.
W6GAD, 61083 Sandalwood
Trail. Joshua Tree, CA
02252.BNB2014

WANTED, NEW OR USED
AM RADIO TRANSMITTER
FOR COMMUNITY RADIO LI-
CENSED TO BROADCASTAM
BAND 530-1650 KHZ, POWER
400W OR 200-800W. FAX
MELBOURNE AUSTRALIA,
61-3-9360-9185.BNB2015

WANTED! CB Sideband Base
Station Realistic TRC-57, TRC-
458. TRC-459 or TRC-490. Call
Larry 409-299-1897. Preferably
mint and manual. BNB2012

SP-10 Transceiver Kit(January
73)Just $65 postpaid USA/CAN.
Lectrokit, 401 Bogart, Sandusky, OH
44870.BNB2011

Surplus Electronic Micro-
wave Equipment: 2 CTI 4204
Megahertz Oscillators, 2 HP
10811E 10 Megahertz Oscilla-
tors, 2-18 Megahertz Mixers, 2-
18 Megaheriz Power Dividers.
Kevin Bell, 30600 County Rd.

#9_ Elizabeth, CO 80107. (303) |

646-3534. BNB1003

Radio Bookshop

Phone 800-274-7373 or 603-924-0058,
FAX 603-924-8613, or see order form
on page 88 for ordering information.

Wayne’s Book!

WG1 We The People Declare War
On Our Lousy Government by
Wayne Green W2NSD/1  360p soft
cover. This is Wayne's report
explaining what the major problems
are facing both New Hampshire and

‘the country, and proposing simple, | |

inexpensive solutions: a simple way 10
have govemment departments happily

cut their expenses by 50% within three | |

l;-fﬁlrs‘. how to cut the cost of |
limnwraling prisoners by over 90%;
how 1o end welfare; how to reduce the
deficit: how to cut medical costs and
improve health care: how to cut school
costs and imporve schools. An
absolute steal at $13

NEVER SAY DIE

‘ Continued from page 75

nut cases. But then we have those in
just about every field. You should
see the stuff I get in the weird sci-
ence and health fields! But the
trouble is that in amongst the crazies
and scam artists there are some seri-
ous and dedicated people who
should be heard. Sorting the wheat
from the chaff isn’t easy.

I have a file drawer full of alter-
native health claims. The part that
worries me is that I doubt that 100%
of them are phony. So how are we
going to find out what's worth while
and what isn't? In the health field we
know that the medical estabhish-
ment, which includes our govern-
ment. isn't going to even fry. And
we ve seen what happens when the
government gets involved with
UFOs: cover-ups and obfuscation.
They throw dedicated scientists into
prison and destroy their laboratories,
as they have with Wilhelm Reich.
Royal Rife, and many others. And
tried to do recently with Naessens.

If you are interested in getting
involved with the SETI project and
lending your radio ear to the multi-
tudes scanning the heavens for er-
rant ET signals, call 800-AU-SETI
for instructions. This is a private

. group, so at least you won’t be mess-

ing with the government, which I
don’t trust any further than my vote
goes. Which isn't very far. I'm try-
ing to remember if I've ever had a
pleasant meeting with govermnment
people. Yep, I've had many very
positive contacts with the FCC and,
since Prose Walker got canned, few
negatives. 1 can't say the same for
the IRS, FDA, FBI and a few of the

other government strong-arm out- |

fits. But, even if the project fails to
detect any ET signals, you'll have had
an adventure trying if you get in-
volved. And you'll learn a lot about
weak signal reception and antennas.
Frankly, I doubt that SETI is go-
ing to accomplish much. We'd do a
lot better to look for clues as to a
new communications medium. It's
really arrogant of our scientists (o
believe that they’ ve now invented all
there is to invent in communications
systems. It reminds me of the at-
tempts a little over a hundred years
ago 1o build better telescopes so they
could look for smoke signals or
mirror reflections from other planets.

Psychic Pets

Have you got a dog? A cat?
Some other kind of pet? There's a
couple of books | somehow have 10
get you to read. Yes, I know, you
only read technical magazines. Or
novels. So how am I going 1o break
you loose and get you to read some
non-ficion? Sure, I've read some
wonderful novels. TI've got 22
shelves of "em in my library. But
few of them added much to my life
in the way of understanding. Well,

| maybe Sinclair Lewis and John P. |
Marquand’s novels were worth I

while long term.

Back in February I tned to get
you to read Kinship of All Life by J.
Allen Boone. But my recommen-
dation just went in one eyeball and
out the other. I know that for a fact
because if you had read the book
you'd have written, thanking me for
allerting you to such an incredible
treasure. It's not only an interesting
story, it’s true, and even worse, it 18
an instruction manual on how you
can communicate with your pet. If
you have a problem finding the book
you can try Item #5280, Laura Lee
Books, Box 3010, Bellevue WA
98009 - 800-243-1053. A reader let
me know about that. Get their

catalog...it lists several of my
recommended books.
You see, animals, lacking

speech, communicaie on a more psy-
chic level. And they communicate
very well without being able 1o talk.
I've had a lot of pets down through
the years, so | sure wish 1I'd known
more about how (0 communicate
with them. Let's see, we had a blue
and yellow macaw for about 30

years. And there was a rhesus mon- |

key. A six-foot indigo who was very
friendly. Greyhounds, Italian Grey-
hounds, Afghans, Burmese cats, a
couple goats, a couple horses. a tur-
key, an African swan goose, and so
on.

While I was down at the Virgima

Beach hamfest to give a couple
talks, I made my usual pilgnmage to
the Edgar Cayce book shop. This
time I only found one new book that
looked interesting. It was Psychic
Pets by Wylder, on sale for $6. It
was a 1995 reprint of a 1978 book,
ISBN 0-517-69265-1; 150p; hard-
bound. It’s packed with stories of
psychic performances by pets. Like
the pet canary that tapped on the
window of the next door neighbor
one cold. rainy night. The neighbor
opened the window to let it in, but it
died at that moment. The neighbor
recognized the canary and went next
door to tell the owner and found she

had fallen and was helpless.
Then there was Sugar, a Persian

cat, who was terrified of being in au-
tomobiles. When his owner had to
move from California to Oklahoma,
he gave Sugar to neighbors who
wanted him rather than try to force
him to make the 1,500-mile car trip.
Fourteen months later Sugar showed
up at the Oklahoma farm and moved
right in. He had an odd hip defor-
mity, so they knew it had to be
Sugar, and not a cat that looked like
him. They called the family they'd
left him with and they said yes,
Sugar had left 13 months ago. He
walked 1.500 miles and found his
family in a place he'd never been be-
fore. Sugar had to average aboul
four miles a day, plus somehow gel
food and water, for over a year!

The book is filled with stories of
animals being clairvoyant and
warning their owners in time to save

their lives, of animals helping each
other, and so on. If I run into you on
20m I'll tell you a few more of the
amazing stories. Like how cats in
London knew a half hour or more
before radar was able to pick up in-
coming raids and headed for the
bomb shelters, thus wamning the
people.

I'1l bet you’ve got an animal ESP
story I'd enjoy. The next time I'm in
your area, if you have an open re-
peater that doesn’t time out in one
minute, I'd love to hear it.

League Bummer

Here goes Uncle Wayne, attack-
ing the poor old League again. So
who else has the stupidity to attack a
religion in print? This time I thought
you ought to know about a letter 1o
OST that they're surely not going to
publish. It's from Steven Moms
K7LXC, griping about the April ar-
ticle, “Dialing For Deals.” The ar-
ticle encouraged their readers to
whipsaw ham dealers to get the low-
est possible price...thereby eventu-
ally putting all but the few dealers
with the lowest overhead out of
business.

As Steve points out, the end re-
sult of us always shopping for the
lowest possible price forces dealers
to give less and less service o com-
pete. Thus the article does a serious
disservice to both ham dealers and
amateurs. Of course, if you aren’t
ever going 1o want any service and
are happy to buy everything by mail
order from the manufacturer, then
perhaps forcing most of the ham
dealers out of business isn’t a prob-
lem. Eventually all manufacturers
will have to sell directly via mail or-
der. And that would mean even more
ads for OST, which could be exactly
what the League has in mind in pur-
suing this tack.

Meanwhile, I'm sure that the few
ham dealers left will continue to ad-
vertise in ST, thus showing their
continuing support for the League,
just as the whole ham industry did
30 years ago when the League put
85% of the retailers and manufac-
turers out of business within a cou-
ple of years. There isn’t the slightest
hint that anyone in the ham industry
has leared anything from history.

Your First QSO!

I'll bet you can remember your
first contact. just as 1 remember
mine. Oh, I'm not counting the times
[ used fictitious calls and made con-
tacts on 40m CW (called bootleg-
ging in those days). No, my first le-
gitimate contact, license in hand,
was on 2-1/2 meters.

The rig was a 1G4GT oscillator-
super-regenerative detector, with a
1Q5GT modulator-amplifier. The
whole works was built o a one
cubic foot walkie-talkie, complete
with batteries and a handle. It was a

Continued on page 81
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Ask Kasoom

Number 78 on your Feedback card

Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

More Monitors

Last time, we were investigat-
ing the repair of hamfest-procured
computer monitors. We got as far
as replacing the horizontal output
transistor. Let’s take up where we
left off:

Why?

Belfore we move on from the
horizontal section, it would be a
good idea to ask just why those
output transistors blow out. As I
mentioned, they work very hard,
and at fairly high voltages and
currents. Those factors alone are
enough to ensure higher-than-av-
erage failure rates. In many cases,
the transistor can be blown with-
out the monitor’s having any
other problems. Sometimes,
though, 1t 1sn’t that simple.

A while back, I ran across a
monitor with an odd problem. It
was stone cold dead and, sure
enough, the horizontal output
transistor was popped. A new one
brought the set back to life, with
a pretty decent picture. Case
closed, right? Well, not quite. The
seller had been honest and told me

that he'd replaced that same tran- |

sistor just a few weeks earlier. The
sel had worked for those few
weeks and then died again. What
was taking out the transistors?

One touch with my finger told
me the answer. The heat sink was
hot! Of course, dissipating heat is
Lthe purpose of a heat sink, but this
was ridiculous. Within one
minute of turning the set on, you
could have fried eggs on that alu-
minum sheet. Heck, my stove
doesn’t work that fast! (By the
way. if you're going to try this
test, be damed sure that heat sink
1s at ground potential first—some
of them have serious voltage on
them and will give you a lot more
than a burn.) What could be caus-
ing the heat sink to get so hot,
especially considering that the
darned monitor worked?

Your Tech Answer Man

- Clues

I was puzzling over this when
[ took a good look at the screen.
The picture looked pretty nice,
but the image was a little
squashed at the edge; the horizon-
tal linearity was poor towards the
right side of the scan. Did that
mean anything? I visualized the
horizontal current waveform driv-
ing that scan. Knowing that TV
images are scanned from left to
right (as viewed from the face of
the tube in the normal position), |
realized that the right side of the
screen 1s reached when the cur-
rent through the yoke (magnetic
deflection coils) is at maximum
(when the transistor is working
the hardest, and its input is at
maximum). That non-linearity
meant distortion of the scanning
waveform. But what would make
it distort? Transistors become
non-linear when they reach their
minimum and maximum limits of
amplification. Rather than simply
cutting off completely or swing-
ing (o the full supply voltage, they
begin to amplify less. This occurs
only over a very narrow region,
Since | knew the transistor was
distorting at its maximum point,
that suggested that it was being
overdriven, out of its linear re-
gion. However, if the drive sig-
nal were simply too big, the image
should have been too wide, per-
haps even off the screen. If any-
thing, this one was a little
narrower than it should have
been. Only one thing was left: the
bias had to be too high. In other
words, the DC level on the
transistor’s base had to be too
high, causing the transistor Lo
conduet too much, and driving it
out of its linear region. That sure
would explain the heat!

A quick glance at the circuit
board, however, showed that there
were no bias resistors going up to-
ward the power supply. The only
resistor was from the base to
ground. Could it be bad? It
checked out right on the money.
What else could supply DC to the
base of the transistor? Hmmm,
there was an electrolytic capaci-
tor coupling the signal to the base.
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If it were leaking, it might leak |
- some DC from the previous stage,

raising the bias. | putin anew cap
and. voila, all the symptoms went
away! The heat sink stayed at fin-
ger-touch levels, and the distor-
tion in the scan disappeared. The
monitor has worked fine for over
a year now. Case closed.

The moral? Sometimes those
transistors really do have a rea-
son for blowing out! Usually,
though, they just go.

Consequences

Last month, I mentioned that
the horizontal outputs generally
fail open, not shorted. In hind-
sight, 1 think that’s not strictly
true. What probably happens is
that they do indeed short, and all
that current going through them
then blows them open. But, for
perhaps a second or two, they're
pretty much a dead short to
ground. So what?

That scenario explains the
power supply failures often asso-
ciated with blown horizontal out-
puts, that’s what! Very ofien,
you'll find a blown fuse, which
is what leads me to suspect the
temporary shorl; an open circuit
won’'t blow a fuse! Sometimes,
there’s more damage. Frequently,
the power supply is damaged, and
replacing the fuse results in an-
other blown one within millisec-
onds. Now what?

Usually, the problem is another
blown transistor! Most monitors
use switching power supplics.
Those things operate at high fre-
quencies, and they work quite
hard. In fact, they're a lot like
horizontal circuits. Just about ev-
ery personal computer out there
uses one, and millions of them are
humming along, year after year,
with no problems. So, why do
they die in monitors? Many com-
puter supplies have built-in short-
circuit protection, and will simply
stop and start until the short is re-
moved, with no damage. If
you've ever heard a computer

- supply go “squeak squeak”™ or

“tick tick,” you know what I'm
talking about.

Monitor supplies, though,
rarely have such protection. When
a short is placed at the output, the
fuse blows. Shouldn’t that protect
the supply? Yes, but anyone
who’s spent much time working

on solid state gear knows that
transistors often wind up protect-
ing fuses! In a monitor, the usual
vicum is the supply’s switching
transistor. Like a horizontal out-
put, it’s attached to a heat sink. It
may be bipolar or FET, but you
must replace it with a compatible
part; most general-purpose tran-
sistors can’t take the voltages en-
countered in these circuits.

Be sure to replace the switch-
ing transistor after replacing the
honzontal output; if you do it the
other way, you may just blow the
switching transistor all over
again, faster than you can shut off
the power. Yet another word of
caution: Switching power sup-
plies are especially dangerous to
service. That transistor is not iso-
lated from the AC line, and touch-
ing it is no different from sticking
your finger in a lamp socket! Be
sure to unplug all power and dis-
charge the supply’s electrolytic
capacitors before attempting to
change the transistor,

Your monitor should be work-
ing now! If not, it could have
other, more serious problems. If
the fuse still blows, there’s an-
other short somewhere. Unfortu-
nately, a hikely candidate is the
high-voltage transformer, or
“flyback.” Especially on old sets
that have been on for thousands
of hours, this part can break
down. The flyback is what gen-
erates that 30,000 volts, so you
can imagine the stress on the in-
sulation separating its thousands
of windings of very fine wire.
Also, there’s an integral high-
voltage rectifier, and that can
short out, too. Testing for a bad
flyback isn’t easy, because the
windings may break down only
when high voltage is applied 1o
them, but if the flyback shows
burn marks, there's a good chance
it’s the culprit. I have seen some
pretty ugly ones that still worked,
though. If the horizontal output
blows again as soon as you apply
power, suspect that flyback. The
unfortunate part is that flybacks
are expensive and, unless the
monitor is particularly valuable,
you won't want to invest the
money to iry a new one in a set
which could still have other prob-

lems, Usually, a bad flyback
means a ruined set.

Continued on page 82
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Number 79 on your Feedback card

Joe Moell P.E. KBOV
PO Box 2508
Fullerton CA 92633

Doppler Antenna Update

“What's the best equipment for
winning 2 meter T-hunts?” That’s
the question I am asked most fre-
quently by hams contemplating
their first search for a hidden
transmitter. As vou might expect,
there 1s no simple answer. | have
seen the VHF radio direction find-
ing (RDF) setups of hundreds of
hams and they’re all somewhat
different, just like snowflakes.

To narrow the field, let’s pre-
sume you're preparing for a be-
ginners’ mobile T-hunt. You will
probably have to drive at least 10
miles, so you need an RDF setup
that mounts on your car so you
can find the signal direction while
moving along. You don’t want to
be constantly stopping and getting
out to take bearings. This elimi-
nates the “body shielding” tech-
nique and simple “bat-wing”
buzz-box attachments for your
handie-talkie.

The favorite mobile RDF an-
lennas in my area for the bands
from 144 to 450 MHz are home-
brew quads of three to six ele-
ments. Yagis of the same boom
lengths are also common. No
RDF device in the ham market
has more sensitivity than a simple
yagi or quad and nothing works
better when the hidden signal is
horizontally polarized. That’s
why Southern Califormia hams
prefer this method; weak signals
are common on our hunts. Of
course, a rotating four-element
quad is a bit cumbersome to
mount on a car, but that's what
almost every hunter does.

On the other hand, the T-hunt-
ing conditions in your area might
be more like those in Phoenix,
where hiders usually put out
strong signals with vertical polar-
ization. You can use a beam there,
as many do, or you can use¢ an-
other popular RDF method that’s
based on the Doppler effect.

Typical Doppler RDF sets for
VHF have from three to eight
equally-spaced quarter-wave

Radio Direction Finding

vertical whips arranged around an
imaginary center point on a

| ground plane. An RF switching

circuit connects whips to the nar-
row-band FM receiver, one at a
time 1n sequence. This makes the
recerver think 1t 1s connected to a
single whip that moves in a cir-
cular path around this imaginary
center point.

When this pseudo-rotation is
done at high speed (approxi-
mately 500 umes per second), the
Doppler effect causes frequency
modulation to appear, superim-
posed on the received signal’s
audio. It sounds like a tone at the
array's spin frequency. The phase
of this tone, relative to the whip
switching sequence, is processed
to determine the directon of the
incoming signal. Doppler bear-
ings are usually displayed on a
ring of eight to 32 hight-emitting
diodes. The number of LEDs is
independent of the number of
whips.

Doppler sets are appealing be-
cause they provide instant bear-
ing readout. They are great for
tracking short transmissions be-
cause they update the bearing
many times per second. Since
they have no moving parts,

Dopplers are easy to install and |

use on almost any vehicle.
RDFers involved in volunteer
enforcement like them because
they are much less conspicuous
than beams. One of the most
popular designs for hams 1s the
inexpensive Roanoke Doppler
(see sidebar).

Is the Doppler Working?

A lot of my e-mail in recent

. months has been about my new

wideband antenna switching cir-
cuit for the Roancke Doppler. It
uses PIN diodes at each end of the
four whip coaxes to improve 150-
lation and control impedance
at the whip bases. Plans for it
are in “Homing In™ for April and
June 1995. If vou missed it, 'm
sure the folks in Peterborough have
back issues to sell. For the most
part, everyone who has written 1s
enthusiastic about its performance.

Jim Baremore K5QQ sent
some pictures of his version made
from Hustler UGM magnetic-
mounts (Photo A). They cost
about the same as the CB mounts
that I used and he says there is
plenty of room to add the resistor
and PIN diode in the base. You'll
find these mounts at many ham
radio stores.

Some correspondents noted
that mobile Doppler indications
on 440 MHz signals fluctuate
much more than on 2 meters. This
is normal. RDFers who hunt both
bands have seen this phenomenon
with both beams and Dopplers. It
occurs because multipath be-
comes more prominent as you go
higher in frequency.

Multpath causes several appar-
ent simultaneous bearing direc-
tions due to signal reflections
from buildings and other nearby
terrain features. Since the ability
of a surface to reflect a radio sig-

nal is proportional to its size and |

smoothness in terms of wave-
lengths, there are far more objects
around that will reflect 70 centi-
meter wavelength signals, com-
pared to signals of 2 meter
wavelength, The best way to com-
bat multipath is to keep moving
and “eyeball average™ your direc-
tion indications as you go along.

I's always best to verify proper
operation of any RDF setup be-
fore going out to hunt a signal in
an unknown location. The obvi-
ous way to check your Doppler
would be to take a quick walk
around the car with a transmitting
hand-held., watching the LED dis-
play to see if it follows along. But

this is not a reliable method, par-
ticularly on UHFE. A perfectly
good antenna system is likely to
give bad results, for two reasons.
First, the display electronics and
switcher diode currents may be
upset by the intense RF field from
the HT.

More important. a Doppler ar-

~ ray is designed to work with a

“planar” wavefront in the “far
field.” to use some terms that
$100-an-hour antenna engineers
like to toss around. Put more sim-
ply. the wavefront coming off
vour HT's “*duckie” is a circle that
expands outward. It’s just like the
ring of ripples you get when you

- toss arock into a still pond. When

the transmitter is very close to the
receiver (in the “near field™), the
part of the wavefront that strikes
the receiving antenna has a lot of
curvature to it. When the T 1s
many wavelengths away (“far
field”), the wavefront circle has
become so big that the segment
reaching the receiver has very
little curvature and appears to be
planar.

Another factor to consider is
that Doppler accuracy can be de-
graded by proximity to anything
that disrupts the planar character-
istic of the incoming wavefront.
Other communications antennas on
your car may “pull” the Doppler
indication in their direction. The
effect is most detrimental when
whips are in front of the Doppler
array or when you have a rotatable
beam mounted on the car.

When correspondents tell me
that their Dopplers just don't
seem 1o work right, I urge them

Photo A. A four-whip magnetic-mount Doppler array is easy 1o
install on just about any vehicle. Jim Baremore K500 uses these
inexpensive whips with his home-built Roanoke Doppler.
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Figure 1. Schematic of the Doppler switcher/preamp designed by
Jim Sorenson KA41IA. All four preamps are identical, so only one is
shown, All capacitors are surface-mount chip types.

o check over their antenna sys-
tem very carefully. Then I recom-
mend having another ham check
to see if there is something they
are consistently missing. Murphy
must like Doppler arrays, because
there are lots of ways to make
mistakes in hooking up a
switcher. Besides the usual shorts
to ground and bad connections, |
have seen units with reversed wir-

ing of logic lines, two logic lines |

shorted to one another, failed PIN
diodes due to overheating during
soldering or accidental high-
power transmissions, and incor-
rect placement of whips on the
vehicle.

An oscilloscope is the best in-
strument for checking antenna set
switching waveforms, but you
can often find a failure or wiring
error with just a digital voltme-
ter. To check your wideband

Roanoke Doppler switcher |

quickly, verify the +3.5 VDC bias
on the shell of each coax connec-
tor with respect to circuit ground.
With pseudo-rotation turned on,
the average DC voltages on the
four whip rods should be within

Photo B. KA4HIA's switcher is
laid out on a 2-1/2 inch square
board. The MOSFETs and RF
chokes are visible. Monolithic
amplifiers are on the other side.

50 millivolts of each other.
Voltages at the inductors (L.101-
L104) should also be within 50
millivolts of each other, On the
other hand, voltages on the cen-
ter conductors of the four coaxes
(between the series PIN diodes)
may not be equal even on a work-
ing unit due to minor differences
in diode leakage.

I regularly check my Doppler’s
operation by taking bearings on a
repeater atop Mount Baldy. One
day I observed that the display did
not track the repeater as usual. It
just bounced around in one quad-
rant of the display, no matter
which way the car was traveling.
I checked the DC whip voltages
and noticed that one was differ-
ent from the others. Sure enough,
aresistor lead in one antenna base
was poorly soldered (oops!) and
had lost contact, keeping the two

PIN diodes in series with that |

whip from conducting. On an-
other occasion, a voltage check
caught a short from coax center
conductor to shield at a whip base.

A Switcher With Gain

Over the years, Doppler users have
looked for ways to overcome the in-

' herent RF losses of antenna switch-

ing circuits. Jim Sorenson KA4IIA
began experimenting with monolithic
RF gain blocks from Mini-Circuits
[Laboratories in the antenna switcher
of his Roanoke Doppler about six
years ago. He found that these tiny
preamps are manufactured to very
close lolerances, so the signal phase
shift through each of the four whip
channels can be made nearly identi-
cal. This is very important because any
difference in phase or time delay
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will adversely affect bearing
accuracy.

Jim selected the MAR-4 amph-
fier, which has 8.2 dB specified
gain in the 140 10 450 MHz range.
Specified noise figure is 7 dB.

Fig. 1 shows the schematic of |

KA4IIA's antenna switch, which
has a separate monolithic pream-
plifier for each whip. Selection in
sequence is done by keying each
MAR-4 on and off with Zetex
ZVP-4105A metal-oxide semi-
conductor field-effect transistors
(MOSFETSs), available from Digi-
Key. Circuit layout must be done
carefully such that path length
through each of the four preamp
channels is exactly equal. The
best way to control path length is
to use an etched board, as Jim did.

I was eager to compare Jim'’s
antenna switcher against my
wideband PIN diode switcher. I
tested both in my T-hunt van and
| also measured overall sensitiv-
ity of each on the bench with a
calibrated VHF/UHF signal gen-
erator. I use a Regency MX-7000
continuous coverage scanner for
receiving with my Dopplers. be-
cause I want to be able to perform
RDF on any frequency from 120
to 500 MHz. It has 0.2 microvolts
for 10 dB FM quieting sensitiv-
ity in this frequency range. That’s
more sensitive than many other
scanners, but notl nearly as good
as most ham-band mobile and
hand-held receivers of this de-
cade.

When 1 fed the 146.565 MHz
signal generator output though
each of the two switchers (with
rotation stopped), I discovered
that the MX-7000 could detect a
7.6 dB weaker signal with the
KA41IA switcher than with the
new Roanoke PIN switcher, for
the same amount of quieting. This
approximates the gain of the
MAR-4 amplifier stage, with
coax losses.

Does this mean that you can
gain enough sensitivity to double
your Doppler’s range by simply
changing from a PIN switcher to
one with MAR preamps? Not
necessarily. The receiver you use
makes a big difference, as I found
when I replaced the MX-7000
scanner with my 1C-32AT hand-
talkie and repeated the sensitiv-
ity measurements. The 1C-32AT

Photo C. Processing and display
electronics are on separate
boards in the Directional
Svstems Doppler unit.

giving 10 dB quieting with only
0.125 microvolts at the antenna
jack. With it, the Doppler sensi-
tivity difference between the two
switchers was only 2.3 dB, This
makes sense when vou realize that
the noise figure of a MAR-4
preamp is not nearly as good as
that of the IC-32AT front end.

In summary, changing to Jim’s
switcher circuit will give an over-
all sensitivity boost of 7 dB or so
if the receiver in your Doppler
setup 1s average. Bul the improve-
ment will be much less if you're
using a receiver with high sensi-
tivity and an excellent noise fig-
ure with your Doppler. With a
“hot” receiver, it may be difficult
to tell the difference in sensitiv-
ity when T-hunting. My on-the-
road experiments confirmed this.

Over the years, KA4IIA has
built about two dozen antenna
preamp/switchers for hams in his

. area, with help from Andy Glass

WD4MYL, who helped test the
circuit and write the documenta-
tion. Jim has formed his own
company, Directional Systems, to
distribute his Doppler products.
They are popular with ham bal-
loon trackers in the Atlanta area.
According to KA4IIA, multipath
i1sn't a big problem when the tar-
get signal is coming from a para-
chute payload thousands of feet
in the air. “*When it’s above you,
the Doppler just locks in solid,”
he says.

Jim’s preamp/switcher covers
the 2 meter, 125 ¢m and 70 cm
bands, requiring whips of appro-
priate length and spacing for each
band. In addition to the switcher
(Photo B), he also sells a set of
two circuit boards for Doppler
processing and display, based on
the Roanoke design. These high
quality boards are double-sided

has a much “hotter” receiver, | with solder mask and silk-screen



markings for each component
(Photo C). A matching enclosure
is also available (Photo D). De-
pending on your home-brewing
abilities, you can buy bare boards,
board/parts kits, or fully as-
sembled/tested Doppler sets from
Directional Systems. Write to the
address in the sidebar for prices.

Directional Systems kits and
boards include detailed parts lists
and assembly instructions. Com-
pleied units have a professional
look. The biggest gripe I had
after testing Jim’s version of the
Roanoke Doppler was that the

direction-indicating LEDs are |

quite small. The front panel does
not include the scan-stop switch
and indicators for Low Signal and
Overload, but they can be incor-
porated by drnilling some more
holes and adding the parts.

Keep the letters and e-mail
coming with your experiences
using all kinds of RDF equip-
ment. | still occasionally experi-
ence short-term e-mail outages, so
if you're expecting a reply and
don’t get one within two weeks,
send your message again. E-mail
goes t0: Homingin@aol.com on
Internet or 75236,2165 on
CompuServe. Send postal mail to

B S T | 7 T
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This Month’s Resources

Directional Systems

P.O. Box 81881

Conyers GA 30208-9426
E-mail: kad4na@radio.org

Mimi-Circuits Laboratones
|3 Neptune Avenue

P.O. Box 350166
Brooklyn NY 11235

(718) 934-4500

Digi-Key Corporation

701 Brooks Avenue South
P.O. Box 677

Thief River Falls MN 56701
(800) 344-4539

Complete plans for the basic
Roanoke Doppler RDF set with
single-band PIN diode antenna
switcher are in Transmitter
| Hunting—Radio Direction

Finding Simplified by Joe Moell
KOOV and Tom Curlee
WBOUZL. This 323-page refer-
ence book (TAB/McGraw-Hill
#2701) covers all aspects of
RDF and is available from

Radio Bookshop.

the address at the beginning of
this article.

5
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Phﬂm D. The complete Direc nrm.-:n' Svstems Bﬂpp!fr display is in a
7-172 x 6-1/2 x 2-1/2 inch enclosure.

Radio Bookshop

Phone 800-274-7373 or 603-
on page 88 for ordenng mlurmalmu

WG Submarine Life In Wordd W

024-0058, FAX 603-924-8613. or see order form

a!ne Wirites!

Wayne Green W2INSIDV] 60p. Wayne's stones of ks adventores

on the 1SS Drum SS-228 on five war patrols in the Pacific in 1943-1945. What's i really like on a subwnarne
when you are being depth charped”? And what*s the day 1o day life on 2 submanne like? 5750

WG6H Uncle Wayne's Caribbean Adventures 9 pages. Wayne's adventures scuba diving all asound the
Caribbean, visiting ham operatoes, and sight seemnge 1 you are iterested in how 0 travel economicatly, you'll
se1 some great ideas from this. He starts out with his “Diving. the Wimp Sport ™ You® 1l love the visit o eleven

rslands m 2| days tnp A measaly 5750

WG7 Uncle Wayne's Travels-52 p Wayne travels to Russia. London. Aspen, and St Pierre. Munich, Vienna,

Krakow, and Praswe without it costang nearly as much as you might thmk. Cheap

fior you mo, at $5.00

WG9 Wayne Talks: “Davion’ 1995 -90 mmute tape-What he would have said if be'd been asked o speak

L5 0N

WG4 2020 Foresight -Twenty 16 updites on the Declare War book - 320p. Funther proposals for solving
cribcal Amencan problems, such as a new approach 10 fmancing small busmesses. how 10 fmance Russza and

other countres and make a profl doing it the real dope on hioe

-5, & new kind of polytechmacal

mniversity, a new electronic technology, why Africa is in such 2 mess, why Perot bombed, how 10 have mition |
m:::mmm:tu:-_apl.mf.: making Congress tum honest, eic. Plenty more. Ridsculously priced at $10.00

NEVER SARY DIE
Continued from page 77

circuit from Radio magazine, which
ran circles around QST in those days
when it came to fun building
projects. And we all built our own
transmitters. Heck, we had to, since
almost none  were available
commercially until well after WWIL

Hams oniginally built their own
receivers, but then the day after the
first commercial receiver came on
the market,
them. | wasn’t there when it hap-
pened. but it was about the time the
Nauonal SW-3 amved. Many hams |
visited were stull using the SW-3 in
the late 1930s.

My first contact was with
W2MSV, Dexter Miller. Dexter was
mosily active on the 160m and was
forever discussing which new re-
ceiver he was going to buy. But he
couldn’t make up his mind and eventu-
ally died without ever having enjoved his
dream. Dexter had a generous stomach
and smoked, so he didn't make it much
past his early 50s.

Yes, my first contact was made with
me carrying my walkie-talkie, walking
down the hill in Troy, New York.

Actually, I got my license almost
by accident. I'd tried a couple of
times, but through panic had failed
the 13-per code test. Then a fnend
asked me 1o go along with him while
he took the test. Why not? So I prac-
ticed my code for a few minutes the
night before, but I didn’t expect to
pass, so | didn’t bother looking at the
Q&A manual,

My friend sat behind me during
the test. 1 couldn’t behieve how easy
the code test was! | had no problem
copying it 100%, but that was be-
cause I'd expected to ftail, so |
wasn't tense or stressed. When it
was over my friend had almost a
blank paper. Yet the night before he
was copying 15-per with no trouble.
He never did get his ham license and
we lost an excellent and creative engi-
neer. He later opened a well-known
audio laboratory in New York.

| was also actuve from the college
dorms on 2-1/2m with a regenerative
receiver I'd built and a pair of 76s
with a long-line tank circuit. And on
160m with a T-125 final. Boy, did
that raise Cain with the little AC/DC
broadcast radios around the dorms. |
had to operate mostly after midnight.
Well, that’s when you work the best
DX on that band anyway. I won the
1941 Sweepstakes for my section
Just on
away on 160m on December 7th
1941 when I got word from a ham in
western New York about Pearl Har-
bor. We were put off the air that
same day, with WIAW chasing
everyone off.

Well, Have You Read It Yet?

Several hundred 73 readers
have read my book, Declare War.
Alas. several thousand haven't...an

they stopped building

| reaucracies by

160m! And I was talking |

egregious, mexcusable and disappoint-
ing oversight.

In 1t 1 propose a simple, inex-
pensive way 1o cut our American
prison costs by at least 90%, while at
the same tme providing unlimited
prison space and an actual re-educa-
tion for the inmates. With 1.1 mil-
lion Amenicans 1n prison, and at a
cost of around $30.000 a year each,
that’s $33 billion going down the
tubes just because we're (oo lazy to
change our prison system. 1 also pro-
pose a painless way to cut the costs
of our federal. state and local bu-
30% wathin three
years. It's a bureaucracy that has a
larger labor force today than is
working i manufacturing. Then
there’s a novel way out of our wel-
fare misery; a way 1o cut crime by at
least 30%, and so on. I ve been get-
ting wonderful letters from people
who’ve read the book. You know, |
haven’t had one letter yel saying my
creative approaches to these cur-
rently insoluble problems won’t
work. They jusi want o know how
come Clinton hasn’t read the book.

. Or Perot.

This all started almost three
years ago when Govemor Gregg
(now Senator Gregg) called and
asked if I would serve on a New
Hampshire Economic Development
Commission. Since around 30 other
businessmen and politicians had
been tapped for the “honor,” 1 ex-
plained that 1 would probably be
more of a trouble-maker than the
others combined. I was nght.

It didn’t take very many Com-
mission meetings for me to discover
that precious little would ever be ac-
complished with 30 people sitting
around a big table. That meant that
while one pontificated at length, 29
sal there not listening to what was
being said because they were busy
thinking about what they wanted to
say. should they ever get a chance.
Naturally we made zero progress.

So we split into subcommuttees,
each of which held hearings. 1 at-
tended as many of these as | could
and asked endless questions. The ex-
perts we invited in to testify did their
best to explain therr problems and
failed solutions. and then gave me
lists of books to read so I could leamn
more. | read 'em. 1 read a couple

| hundred books over the next two

years, and I'm sull at it in every
available moment.

The Commssion was formed be-
cause New Hampshire was suffering
by far the worst of all 50 states from
the recession. The Governor and the
Legislature said they were looking
for guidance, but they salted the
Commission with enough politicians
to eventually sink 1t without leaving
a ripple...except for my reports. The
Commission never even handed 1n a
final report. The meetings just sort
of quietly petered out.

Once I had a good grasp of
the main problems facing New

Continued on page 87
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Ham 10 HAM
Continued from page 60

another suggestion to make
remembering Herb's tip easier:
Make up a cardboard card with a
schematic diagram and descrip-
tion of Herb's testing steps on it;
epoxy a 470 ohm, 1/2 watt resis-
tor to the card over the
schematic’s resistor symbol. Then
when you next need to test an
SCR, you'll have all of the info
handy (and even the correct re-
sistor!). I've used this method for
other little test circuits that I use
infrequently, and it'’s worked well
for my not-always-perfect
memory!

This ends another month of

“Ham To Ham”...and our goal of |

keeping “Ham To Ham” viable
for at least six months. Thanks to
all who've submitted their tips,
ideas, suggestions and operating
procedures; you've made it work.
Let's hear from more of vou! The
more input we have, the longer the
column will go on and the more we
can expand its scope. Let me hear
from you ar the address above;
sending your suggestions and ideas
to 73 s offices in Peterborough only
delays them since they have to be
forwarded here.

We’ve all run into tips and
shortcuts that we wish someone
had told us about sooner; that’s
pretty much what we're looking
forin “"HTH.” Don't be shy, send
in anything that you think might
have value to others in the hobby.
If your writing skills aren't vour
strong point, don’t worry, I'll re-
write your text so it conforms to
the conversational style that I'm
trying to maintain for “HTH.”
And be sure to look for a number
of good new ideas here next
month.

Note: The ideas and sugges-
tions contributed to this column
by its readers have not necessar-
ily been tested by the column’s
moderator nor by the staff of 73
and thus no guarantee of opera-
tional success is implied. Always
use your own best judgment
before modifying any electronic item
from the original equipment

manufacturer’s specifications. Nore- |

sponsibility is implied by the modera-
tor or /3 for any equipment damage
or malfunction resulting from infor-
mation supplied in this column.

A Simple Capac;ty

Continued from page

If you used the specified color-
burst crystal, chosen because it is
the least expensive surplus crys-
tal available, you have also con-
structed a signal source which
produces known frequency har-
monics in or near every ham
band from 80 through 10 meters.
For this “free signal generator” (o
be useful to you requires measur-

ing the fundamental frequency |°

with a frequency counter. This
will not be the same 3.57955 fre-
quency marked on the crystal!

Connect the  frequency
counter to Jl and J2, with R3 ad-
justed so its wiper is roughly cen-
tered in its range. Note the
reading on the frequency
counter. Using a calculator,
multiply this frequency to deter-
mine the exact frequency of each
useful harmonic. Keep this list
for future reference.

A short piece of wire attached
to J1 should allow you to hear the
harmonics in your receiver. Be-
cause each frequency is accu-

Parts List

BT1 9V alkaline battery

C1,C3,C4,C6 0.01 yuF disc
ceramic capacitors

C2 10 pF 16V electrolytic
capacitor

C3 220 pF polystyrene,
mylar or dip mica
capacitor

D1 Germanium diode:
1N34, IN60, 1N90,
1N270

J1,J2 Binding post

M1  Meter, 100-300 pA full

scale (see text)
R1, R2 560 ohm 1/4W 5%

resistor

R3 Carbon potentiometer,
200 to 300 Ohms

R4 1K 1/4W 5% resistor

S1 SPST toggle or slide
switch

Ul 74L.500

U2 78LO5

Y1 3.57955 MHz crystal
(see text)

rately known, you can check dial
accuracy or use the signals as an
aid in alignment, or just tweaking
for maximum gain.

Please send all correspondence
relating to this column to 73’
“*Ham To Ham™ column, ¢/o Dave
Miller NZ9E, 7462 Lawler Av-
enue, Niles [L. 60714-3108, USA.
All contributions used in this column
will be reimbursed by a contributor’s
fee of $10, which includes its exclu-
sive use by /3. We will attempt to re-
spond to all legitimate contributors’
ideas in a timely manner, but be sure
to send all specific questions on any
particular tip to the originator of the

| idea, not to this column’s moderator

nor to 73. deDave NZOE. 7=
WANTED
Fun easy to build
projects for

publication in 73.
For more info send
email to Richard,
the technical
editor, at
rlubash@top.monad.net
or snail mail to
73 Magazine
Att. Tech Editor.

A Stealth 40-10 Meter

Continued from page 55

want, but, since you'll be
using a tuner SO you can use
several ham bands, the wire
length  isn’t  particularly
important.

It ’s better to operate from a
room other than the one in
which your antenna is in-
stalled. Why expose yourself
to RF if you don’t have to?
(But this isn’t very important if
you're running under 50 watts.)

Disclaimer: This antenna may
not work well if you have a metal
roof (maybe try loading the roof
as an antenna); or there is metal
mesh holding the stucco on the
outer wall; or a metal heating or
air conditioning duct runs above
the ceiling near your antenna; or
Murphy got there first.

Subé{:ribe to 73 Maga-
zine the easy way...call

800-274-7373 or FAX
603-924-8613.
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Asx Kapoom
Continued from page 78

If the power light comes on and
the fuse doesn’t blow, but you still
don’t get a picture when you con-
nect a computer, take a look at the
back of the picture tube. If you
don’t see an orange glow from the
filaments, they aren’t lighting.
Many are driven by the horizon-
tal output circuit, via a fast-recov-
ery rectifier. This 18 a special part,
and an ordinary 1 N40OO-type part
won’t work. I recently ran into
this problem, and replacing the
diode brought the set to life.

Hopetfully, your monitor is now
hixed. If not, you've got a stan-
dard troubleshooting job ahead of
you, If the set seems dead, check
specifically for activity in the
horizontal oscillator circuit; no
signal. no high voltage and no
picture! On many sets, even the
power light is driven from this cir-
cuit, and that’s a valuable clue. If
the power light is on, the horizon-
tal 1s running! Some sets, though,
drive the light from the switch-
ing power supply, so follow the
wires back to the board to be sure.

Set 'Em Up

Once you get your monitor work-
ing, you' 1l want (o adjust it for the best
picture. Next ume, we’ll explore how
1o set up the focus, screen level and
color balance. Until nexttime, 73 from
KBI1UM.

———m -

Communications
Continued from page 70

and then at the receiver con-
vert it back to the audio or
video signal with a digital-
to-analog converter. This
method is currently used in
compact discs, in digital au-
dio (such as the WAV files in
computers), and in digital ra-
dio. It is also now used in tele-
phone systems, for sending
voice signals through fiber op-
tic cables, and for an entirely
new telephone system called
ISDN or the Integrated Ser-
vices Digital Network. ISDN
will eventually provide direct
digital connections to your
home, which can be used not
just for phoning your friends,
but also for sending digital
data and pictures.



OUR 25TH ANNIVERSARY SHOW !

GREATER BALTIMORE
HAMBOREE AND
LUIMPUTERFEST

HOST TO THE

ARRL MD STATE CONVENTION
MARCH 30 & 31, 1996

Timonium Fair Grounds
Timonium, Maryland

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY
Over 19,000 Attended Last Year!

ARRL Forums & Programs e Banquet
10 Acres of Indoor and Outdoor Sales

3 Buildings e 1,100 Indoor Spaces
Indoor Fleamarket ¢ Outdoor Tailgate

Indoor Tailgate ¢ FCC Exams

Special Event Station Sponsored by ICOM
Discount 2 day admission by advance sale only, CALL!

all: 410-HAM-FEST Write: G.B.H.& C.
Or: 1-800-HAM-FEST Post Office Box 95
Anytime, for Voice or FAX Info  Timonium, MD 21094
Sponsored by: The Baltimore Amateur Radio Club, Inc.

‘ CAT-300 Repeater Controller |

Attention Repeater Owners
Finally a repeater controller with a Tl voice synthesizer and full
Sfeature autopatch incredibly priced at $299.00.

Features Include:

v Voice Synthesizer

v (412) Word Vocabulary
v Twelve Voice Messages
v Two Voice Identifiers
" CW Identifier

v Full Feature Autopatch
v User Speed Dials

v’ Emergency Speed Dials
v Reverse Autopaich

« DTMF Key Pad Test

" DTMF Repeater Access
v DTMF Repeater Muring
v (36) Control Functions
«" Remote Control Switches o Female Voice & Sound Effects

v Hardware Logic Inputs v Programmable Courtesy Tones

v DVR Controller Ready v" Programmable Codes and Timers

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

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology Inc.
4631 N.W. 315t Avenue, Suite 142
Fort Lauderdale, Florida 33309
Phone: (305) 978-6171 - Fax: (407) 488-2894

Internet: cat@interramp.com

CIRCLE 268 ON READER SERVICE CARD

Vv ELECTROMAGNETIC FIELD METEH v

m !T wo-Color
Rainbow Assortrment
Il.l'lslllﬁ. Wiscoasin  |Call Today &

2t County

We Ship Next Day 2nd Day ASAP

Ko&ZZ 100 $29.95  §2495 $19.95 AC current wires or measure high-field generators with
‘ 3 v ﬁﬂg ﬁiﬂ'ﬂ ﬁﬂg the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
— SO0  $5495 $49.95 $44.95 poorly grounded or shielded equipment, high VDT or
[000  $9995 $89.95 $79.95 fluorescent light fields, distinguish hot vs. ground wires
Antennas West o evratgit S Geivery 20 30 with Electric setting (.5 — 100 kV/m, 60 Hz); measure
(801) 373-8425 = 500635, Freve, UTH40S . antenna radiation patterns, leaky microwave ovens, etc.
CIRCLE 5 ON READER SERVICE CARD on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

mW/cm?2).

Electric and magnetic settings are omnidirectional, =
measuring full magnitude of fields without the need to
reorient the meter. Price of $145 includes delivery and
one-year warranty.

DIRECTION FINDERS

Reduce exposure to potentially harmful
electromagnetic fields. AlphalLab’s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground fauits,

VECTOR=FINDER
HAND-HELD

Alphalab, 1280 South 300 West, Salt Lake City, UT 84101, Call |
B00-769-3754 OR B01-487- 9492 for speedier service or free -
literalure on electromagnetic radiation health risks. =

PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
FINDING. USES

ANY FM RCVR.
ARMS FOLD FOR

STORAGE.

TYPE VF-142 144-220 MHZ 5139.95
TYPE VF-142Q LEFT-RIGHT LEDS &

AUDIO, 144-220 MHZ $§239.95 and IUIIE bﬂttE‘l’}’ life for pD}"tﬂbiE ﬂpEfﬂt'iDl'l. « ONLY 30MA ON RECEIVE
TYPE VF-1420M SAME AS Q MODEL Combine this with clean, no-wires conStruction, | e .
EXCEPT FREQ.144-500 MHZ $289.95 and you'll know why the ARRL chose the multi- [ENIQLEEHENEEILD (LU ) PRIy |
TYPE VF-121Q0 SAME AS VF-142Q band Sierra for the cover of the 1996 Handbook. « VERY COM - MOST
PLUS 121.5 MHZ ELT FREQ $379.95 . . _,Mﬂﬁiﬂ; m_mﬂuim
CALL ABOUT HF DF, ADD 34.50 S/H Call or write for details.
ATTENUATORS CA A - 3 . - o
it KC1 Keyer/Freq. counter, $44.50"
RADIO ENGINEERS . : * MORSE-OUT COUNTER |-——2 5 —-=
\ / 7969 ENGINEER RD, #102 W ld R d WORKS WITH ANY RIG >
SAN DIEGO, CA 92111 1 erness dadl0 * IAMBIC KEYER WITH @ @ |%°
619-565-1319 FAX 619-571-5909 P.O. BOX 734, LOS ALTOS, CA 94023-0734 MESSAGE BUFFERS
Ty B e | (415) 494-3806 *SHIPPING AND TAXES NOT INCLUDED.

I R Cat::h all the excitement at home or ™ =2 SRS Sl e
Q in the field with innovative new kits : '
from Wildemess Radio. « AGC. AT, AND VARIABLE

Wilderness kits are complete and easy to build.
Our transceivers provide superhet performance

peration is the hottest thing on HF.

(PLUS BAND MODULES. WRITE FOR PRICING.)
= 80, 40, 30, 20, 17 & 15M

BANDWIDTH XTAL FILTER
= RUGGED 2.5"X6"x5" CASE
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Number 84 on your Feedback card |

BARC Jr.

by Ben Fenster KBOOVM

hat is BARC Jr.? It’s the
Boulder Amateur Radio Club
Junior. Founded in 1993, it is
a club for kids under age 18. Today,
three years later, it 1S a club with more
than 40 kids ranging in age from 6 to 16.
lts purpose 1s to get more young people
into ham radio. This 1s done by demon-

strations, participating in Field Day, and |

s0 on. At swapfests, BARC Ir. sells J-
pole antennas made by the members,
plus donated items, and uses the money
to buy kits for the Kids to build, buying
loaner equipment, funding social events,
and most of all, funding an annual Day-

ton HamVention trip. Every year one |

member is sent to participate in the
Youth Forum. Besides this, there’s a
class every week where they study the
code, have a technical session, and wit-
ness a demonstration. BARC Jr.’s 15-20
Elmers teach the Novice through Gen-
eral classes. Al some classes operating
procedures are covered, such as how to
use and what can be said on an
autopatch. Once a month a speaker
comes in to talk on anything from anten-
nas to repeaters to autopatches. And ev-
ery Sunday the group gets together on
the 146.700 BARC repeater.

We occasionally take field trips to
participaie in conlesis Or see repeater Siles.
Once we took a trip to the Big Horn museum
in Byers 1o see old radio equipment. Around
Christmas we have a party, every August we
have a family picnic and foxhunt, and now
and then we have a group dinner.

We also have red BARC Jr. T-shirts,
hats and pins, and various other things
are sure to come up soon. As you can
see, BARC Jr. is a well-identified club.

This year at Field Day we had a visi-
tor. Wayne Green was in the area and
stopped to see our Field Day activities,
and asked for an article about BARC Jr.
I am the editor of “Yip Yap™ (the BARC
Jr. section in BARC Sr.’s newsletter), so
I was given the job, and here is the
finished product.
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Kellv Woo KE6KJU was featured in the cover picture for the July 1995 Radio Fun which had
an interesting article on page 12 written by KN6MG about her. Kelly convinced her dad,
KN6MG, that she wanted 1o get her ham license. Kelly dropped by the 73 booth on the Queen
Mary and had her picture taken with W2NSD/1. The article is in Radio Fun #47 and is

available postpaid for $4 from Radio Book Shop (order form on page 88.)

" QSL
Scm Contest =3

Did you buy vour QSL off a rack,
or did you put some thought
o and creativity into it? e
> If you think you have a winner,
send 1t in and let us have
A a look at it. Who knows, it might make the cover. A
_ Well, maybe page 85 or s0.0r maybe Wayne's wastebasket. y
e If it’s declared a winner, you'll get a CD
1 of your choice of any of 26 kinds of music, as listed in Wayne’s
\ November editorial. You'll also see it in 73! Send it to
QSLContest, 73 Magazine,
70 N202, Peterborough NH 03458-1107.
Bribery?
You Bet!
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Dots and Dashes

s I think back over the nearly
fifty years I have spent as a
ham, few things seem as thrill-

ing as my first few CW contacts on 80
meters. My very first contact was with a
ham who lived only two blocks away. |
had made arrangements with him at the
local radio club meeting as to time and
frequency. I only had one crystal, so
picking the frequency was easy. As the
ume approached, I plugged the eighty
meter coil into my three-tube super-re-
generative receiver and turned the power
on to my two-tube (rectifier and oscilla-
tor) transmitter. My transmission was
only at about four or five words a minute
and filled with many errors. However,
he was very patient and 1 was able to

complete the contact.

Today, I frequently tune the eighty
meter Novice frequencies and really
enjoy helping some youngster feel the
thrill of making a CW contact. Even
though many people today say that
CW 1s obsolete and should no longer
be required, it is an accomplishment.
After all, being able to communicate
by CW is something that 99.965% of
the world’s population cannot do. And,
besides it’s fun.

I was talking with a youngster re-
cently who told me he had just gotten
his ticket and that I was his third con-
tact. He asked how long I had been on
the air and when I told him, he asked
what class license I held. When 1 told
him that 1 was an Extra Class, you
could almost hear the excitement as he
asked 1f that meant he could send
faster. When 1 said yes, he started
sending faster, though the first thing
he said was, “Don’t you send faster.”

However, there is a down side for us
old timers when i1t comes to working
today’s new hams. Our reflexes are not
as fast as they used to be. You might
ask, what do reflexes have to do with

copying CW? It’s not the copying, it’s
the trying to make sense out of what
you are copying quickly enough to
understand what is being said. Most
youngsters are in too much of a hurry
to build their code speed up to where
they can pass the code test, and then
never have to use code again. They are
not willing to put in the time and effort
to develop a “good fist.” Instead, they
get an electronic keyer, thinking it will
make up for their lack of skill

“Relax, there is nothing more
enjoyable for most of us “old
timers” than joining in the
excitement a new ham
experiencing the joys of
ham radio.”

Unfortunately, it only makes matters
worse. Let me give you an example.
About two weeks ago, I made contact
with a Tech-plus op. I looked him up
later and found his name was Bill
What follows is an exact transcript of
what 1 copied. Only the call sign 1s
omitted to protect the guilty.

“W3VWH/It di N2— b om dami is
6anl. buel. qt5 1s rocSehtl., ny
rochismir, ny ur rht 58e9e rsm 5891,
ho bx tu 6k™

No, I'm not kidding. That is exactly
what I copied. I may be getting senile,
but I can still copy ten words per
minute accurately. He was using one
of those electronic keyers without
knowing how to use it. The key speed
must have been set for at least 25
words per minute., Now had I been
younger and had faster reflexes I
might have been able to ignore the ex-
tra dots and occasional extra dashes.
As it was, he seemed to have turned it
back to me and I was sitting there

Hal Goodman W3UWH
Box 942
Bala Cynwyd PA 19004

looking at what might as well have
been hieroglyphics. What do you an-
swer? ‘N2— de W3UWH/1 severe
lightening, must QRT immediately, 73
de W3UWH/L.”

Back in the old days, when you took
your code test you had to both copy
and demonstrate your ability to send
code. Speaking for us senior hams, ar-
thritis and all, I think we should rein-
state that requirement. Let those who
don’t want to do code content them-

[ selves with no-code Tech licenses or

type their messages on the Internet.

Another area of CW communica-
tions that is becoming lost, is the abil-
ity to use the English language. Now
don’t get me wrong, I have no objec-
tion to, *“fb om es tnx for the qso.” It’s
when the messages start to look like,
“tnx it wznce of u to ans my cl, sd cpy.
rghr knwd to a bazk up 401, rn 70wts.”
Yes, I know we can all take a minute
and figure out what was sent. But the
purpose, for me at least, in making a
CW contact is to enjoy the experience,
not a test of cryptography skills. It
seems that the current crop of new
hams is laboring under the misconcep-
tion that if they don’t abbreviate abso-
lutely everything, they will look
foolish. It reminds me of the time
when as a youngster, before my voice
changed, I would practice trying to
talk in a deep voice. because I wrongly
believed that no “old timer” would talk
to me if he thought I was a kid.

Relax, there is nothing more enjoy-
able for most of us “old timers” than
joining in the excitement a new ham
experiencing the joys of ham radio.
Most of us are retired or at least have
lots of spare time and you don’t need
to rush. Take your time, develop a
“good fist,” and only use common ra-
dio abbreviations. If you do that, then
there will be no “generation gap”
within the ham fraternity. E
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SPECIAL EVENTS

Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example, if you want it to appear in
the April issue, we should receive it by January 31. Provide a
clear, concise summary of the essential details about your

Special Event.
MAR 2

BISMARCK, ND The Central Dakota
ARC will hold its annual Hamtfest at the
Radisson Inn, 800 South Third St, 8
AM-4 PM. Talk-in on 146.85/25. VE
Exams and Ham/Computer Swapmeet.
Call 7im NOSDB., (701 ) 663-6620.

COMER. GA The Ist annual Bubba
Hamfest, sponsored by the N.E. Georgia
Bubba Net, will be held 9 AM-3 PM at
the Madison County Fargrounds, 1/2
mi. south of Comer GA, on Hwy. 22.
Talk-in on 147.315(+). Dealers indoors
and covered Flea Market,. VE Exams.
Set up and camping avalable Fri. mght.
For reservations and info contact Dan
Danitel AE4HS, 152 Windfall Dr,
Winterville GA 30683. Tel. (706) 742-
2777.

TWIN MOUNTAIN, NH The
North Countrv ARC and Littleton
ARK will host their 3rd annual Ham
Radio and Computer Flea Market, to
benefit the North Country D.A.R.E.
Program. The event will be held at
Twin Mountain NH Townhall, near the
intersection of Routes 2 and 3. Setup at 8
AM, public admission 9 AM-3 PM.
Bring your own tables. For more info,
contact Richard Force WBIASL, 12 Cor-
tage St, Lancaster NH 03584-19%03. Tel.
(603) 7884428, E-mail
r_force@moose.ncia.net,

MAR 3

CLEVELAND, OH The Cleveland
Winterfest will be held at the
Cuyahoga County Fairgrounds in
Berea OH. 8 AM-2 PM. VE Exams;
have proper IDs, copy of license,
and $6.07 check payable to ARRL/
VEC. DXCC/WAS QSL Checking
before 10 AM. Talk-in on 146.73.
Write to Don Ritchie KSZGW,

Hamfest Assn. of Cleveland, P.O. |

Box 81252, Cleveland OH 44181-
(0252; or call (216) Y99-7388 1n
Cleveland, eclsewhere (800) CLE-
FEST. Leave message on pager,

MAR 9

VICTORIA, TX Victoria Swapfest
1996 will be held by the Victoria
ARC at Knights of Columbus Hall,
3610 N. Ben Wilson. Door opens at
8 AM. VE Exams begin at 9 AM.
General admission is not required to
take the exams. Talk-in on 145.190(-
) or 145.130(-) (PL 103.5).
tables and mfo, contact Victoria
ARC, 121 South Main St., Suite 203,
Victoria TX 77901. Tel, (512) 573-
0821.

For |

WEST PALM BEACH, FL The West
Palm Beach ARC will hold ther
semi-annual Free Flea in John Prince
Park, Lake Worth FL, at Mound Circle,
8 AM-2 PM. Free to buyers and sellers.
Talk-in on 147135 (+600). Contact
Marvin Kaskawits KD2CK@ KB4VOL
Telephone (407) 683-2930

| p00I47 1b@pbfreenet.seflin.lib flus.

MAR 9-10

CHARLOTTE, NC The Mecklenburg
ARS Hamfest and ComputerFair will be
held at The Charlone Merchandise Mart,
Liberty Hall. Setup times: Dealers and
Manufacturers: 9 AM-9 PM Fri.; 7 AM
Sat. Flea Market Dealers 3 PM-9 PM
Fri., 7 AM Sat_; Flea Market Individuals:
5 PM-9 PM Fri., 7 AM Sat. For info re-

garding space availability, call Ken Boyd

- orJim Crisco at (704) 377-8873. A copy
- of your NC Sales and Use Tax hcense

will be required prnior to exhabit.
MAR 10

BRISTOL, CT The Insurance City
Rpir. Club annual Hamfest and Flea
Market will be held at Bnstol Eastemn
H.S., King St., 9 AM-1 PM. Snow date
is Mar. 17th. VE Exams at 10 AM by
pre-reg. only. SASE to ICRC, PO, Box
165, Pleasant Valley CT 06063, For Flea
Market reservatons, contact  Pere
Breunelli, 358 Andrews St., Southington
CT 06489. Tel. (860) 620-0176.

. WAUKESHA, WI The SEWFARS

Rpir. ARC will hold a Swapfest at the
Waukesha County Expo Center, 8 AM-2
PM. Talk-in on 146.82/22 PL 1273 Hz
mfo call (4/4) 6500724, or wnte
SEWFARS, PO. Box 102, Delafield Wi
S3018. Reservation deadline is Feb.
23nd.

MAR 16

WESTBORO, MA The Minuternan
Rpir. Assn, (MMRA) will hold their
Ham Radio Flea Market at the Westboro
H.S., 90 West Main St., 10 AM-2 PM.
Setup 8 AM-10 AM. Contact Andy
NIBHI, (508) 489-2282, Talk-in on
146.61(-), 146.82(-),  449925(-),
223.94(-), 224.7((-). Walk-n VE Exams
(ARRL-VEC) at Noon (lentative).

MAR 1617

FORT WALTON BEACH, FL The
Playground ARC will hold their 26th
annual North Florida Ham/Swapfest
at the Fr. Walion Beach Fair
Grounds, Sat., 8 AM-5 PM; Sun.. 8
AM-3 PM. Indoor Flea Market. Call
Bud KSYNU, (904) 243-5404, 9 AM-
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' 5 PM CDT: or Scott KE4BFT, (904)244-

3182 for tables. For RV space only. call
Roberta at (%M) 862-021]. Commercial
ies o PARC. PO. Box 873, Fi. Walton
Beacl FIL 32549.

MIDLAND, TX The Midland ARC
will hold their annual St Pamnck’s Day
Swapfest 9 AM-5 PM Sat., and 8 AM-
2:30 PM Sun,, at the Midland County
Exhibit building. Indoor Flea Marker,
Covered outdoor Flea Market. T-hunts,
VE Exams 12 PM on Sat. Contact the
Midland ARC, PO. Box 4401, Midland

X 7974, or by  E-mal
otlman@marshill. com.
MAR 17

MAUMEE, OH The Toledo Mobile
Radio Assn. will hold their 41st an-
nual Hamfest/'Computer Fair from 8
AM-3 PM at the Lucas County Rec.
center, 2901 Key St. For details send
SASE 1o TMRA, P.O. Box 273, To-
ledo OH 43697-0273; or Robert N.
Hanna KS8ADK, 2154 Circular Rd.,
Toledo OH 43614-4205. Tel. (419)
382-2529.

MONROEVILLE, PA The 24th Two
Rivers ARC Hamfest/Computer Show
will be held at ExpoMart, 8 AM-3 PM.
VE Exams, pre-reg. required one week
before tests. Talk-in on 146.13/.73 and
147.72.12 Rptrs,, and 14652 Simplex.
For mfo, wnite 10 Twe Rivers ARC, Inc.,
PO. Box 225, Greenock PA I15(M7; or
FAX William Hemick & Assoc., (412)
7340562

YORK, PA The Keystone VHF Club
will host a Hamfest/‘Computer Show at
Dover Fare Hall, Rt. 921 (Canal St), in
Dover PA, 8 AM—4 PM. VE Exams at
10:30 sharp, Log House Rec. Area, 2481
W Canal St. (free parking at testing site,
or free shuttle service from the Hamfest).
For advance table reg., contact York
Springfest, PO. Box 266, East Berlin PA
17316-0266; or call Ted Rodes KE3SO,
(717) 259-8063; FAX (717) 259-7870).

MAR 18

CLAYTON, MO The annual St Lows
County SKYWARN Severe Weather
Observanon Tranung Seminars will fol-
low this schedule: Mon., Mar 18th,
Level 1 at 6:45 PM-10 PM; Wed., Apr.
3rd, Level 1 at 6:45 PM-10 PM; Sat.,
Apr. 13th, Level 1 at 8:45 AM-12 Noon;
Sat., Apr. 13th, Level 2 at 1 PM-4:15
PM: Mon., Apr. 15th, level 2 at 6:45
PM-10 PM. All training 1s held at St.
Luke’s Hospital, Education Center, Hwy,.
141 North of Hwy, 40-61 in Chesterfield
MO, No advance reg. required. All are
RACES. and SKYWARN. For more
info, contact St. Louts County Police, Of-
fice of Emergency Management, 79X
Forsyth Bivd., Clayion MO 63105.

MAR 23

WEST ORANGE, NJ  Irvington-
Roseland AC will sponor a Hamfest 8
AM-2 PM at West Orange H.S., 600
Pleasant Valley Way (Exit 7 off of
Intertate Route 280). All mndoors,

Amateur Radio. Computers. SWlers.
Electronic Hobbyists. Vendors muest pre-
register for tables by Mar. 15th. Talk-in
on W2QR Rpir: 147.415/146415, and
146.520 simplex. For info, contact Jim
Howe N2TDIL (201) 402-6066; or Liz
Howe N2WGH, (201) 402-6066.

MAR 23-24

TULSA, OK The 1996 ARRL Okla-
homa Section Convention will be lo-
cated in the Maxwell Convention Center,
Downtown Tulsa, Exhibit Hall A. (near
comer of West Seventh St. and South
Houston Ave.). Indoor Flea Market.
VEC Exams Sat. at 1:30 PM; Sun. at
9:30 AM. ARRL fornum and HQ Person-
nel present. Digital Forum. SKYWARN
School with the Nat'l. Weather Serv.
MARS. AMSAT, DX meetings and
more. Talk-in on 145.27(-) and 443,750,
Roy Neal K6DUE will be the keynote
speaker. For Hotel info, call Doubletree,
(918) 587-8000 or Howard Johnson's,
(918) 585-5898. Ask about Hamfest
rates. Dealer/Flea Market setup Fni.. Mac.
22nd, 1 PM-10 PM. Call Merlin Griffin
WBSOSM, (918) 272-3081, leave a
msg., or E-mcil 73564-
1063 @compuserve.conl, The conven-
tion will be sponsored by Green Country
Hamfest Inc.

MAR 24

STERLING, IL. The Steriing-Rock
Falls ARS 36th annual Hamfest will be
held at the Sterhng H.S. Feldhouse,
1608 4th Ave. Indoor Flea Market. Radio
electromc iems, computer and hobby.

- Dummyload avalable w0 test equp.

Doors open o the pubhic 7:30 AM Sun.
VE Exams, walk-ins only. Please bring
origmal current license plus copy. and
photo ID. Talk-in on 146.25/85 WOMEP
Rptr. Contact Llovd Sherman KB9APW,
Sterling-Rock Falls ARS, PO, Box 521,
Sterling IL 61081-0521, Tel. (815) 336-
2434,

WEST TRENTON, NJ The Delaware
Valley Radio Assn., Inc., will host its
24th anmmual Flea Market “"HAMCOMP
‘967 at Trenion State College Student
Rec. Center. 7:30 AM-2 PM. Sewp at
6:30 AM. Talk-in on W2Z(Q Rpirs.
146.67 (2m) and 442,650 (70 cm). Re-

| serve indoor space belore Mar 17ith

Make checks payable 1o Delaware Valley
Radio Associarion, and mal 1o
HAMCOMP '9%, PO. Bax 7024, W
Trenton NJ 08625,

YONKERS, NY Wesichester Emer-
gency Comm. Assoc, will  hold
“WECAFEST 1996 9 AM-2 PM at
Yonkers Raceway, Central & Yonkers
Ave. Talk-in on 147.06/.66. Contact Tom
Raffaelli, (914) 741-6606.

MAR 30

ELIZABETHTOWN, KY A Hamfest
sponsored by Lincoln Trail ARC wall be
held at the Pnichard Community Cir, 8
AM—4 PM. Setup Frn. Mar. 29th, 7 PM-

9 PM (security provided overmight). For

advance reservatons, contact Leon
Priesi, PO. Box 342, Vine Grove KY
40175. Tel (502) 3514721, Talk-in on
146.98.



MICHIGAN CITY, IN The annual
Michigan City Hamfest/Computer Flea
Market will be held 8 AM-2 PM CST at
Michigan City H.S., 8466 W. Pahs Rd.
Table reservations and info available
from Ron Stahoviak N9TPC, 213 §.
Dickson St, Michigan City IN 46360,
Tel. (219) 872-65H,

ORADELL, NJ The Chestnut
Ridge Radio Club will hold its an-
nual Flea Market 8:30 AM-2 PM in
the Education Building, Saddle
River Reformed Church, East
Saddle River Rd.
Rd.), Upper Saddle River NJ. Talk-
in on 2m 146955 Rptr. Contact
Andy Woerner K2ETN, (201) 261-
3783, FAX (201) 261-1038; or Dick
Colten K1JMI, (201) 837-0555, FAX

(201) 837-2969, E-mail KIJMI
@aol.com
WATERFORD, CT The Radio

Amature Soc. of Norwich will hold a
Ham Radio Auction at the Watertford
Sr. Ctr. on Rt. 85. The Auction starts
at 10 AM, setup at 9 AM. Bring your
gear o sell (10% commission to
RASON). Talk-in on 146.730(-).

Contact Tony AAIJN, (203) 859-

0162: or Mike NIHFX, (203) 546-

9498 for info.

SPECIAL EVENT
STATIONS

MAR 10

WATERFORD, W1 The 1996 Wis-
consin QSO Party, sponsored by
West Allis RAC, will be on the air
1800Z Mar. 10th-0100Z Mar. 11th.
For rules and info, contact Mr. Lynn
Tamblyn K9KR, 5436 Scenery Dr,
Waterford WI 53185. Tel. (414) 895-
6574; or write to West Allis Radio
Amateur Club, Wise. Q50 Party,
PO. Box 1072, Milwaukee WI
53201.

MAR 16

MACON, GA The Macon ARC will
operate W4BKM 1500 UTC-2300 UTC
at the 14th annual Cherry Blossom Fest-
val. Phone 7.235, 14.240, and 21.335;
CW 7.135, 14,035, and 21.135. For a
certificate, send your QSL and a 9" x 127
SASE to Macon ARC, PO. Box 4862,
Macon GA 31208

MAR 23-24

GLENDALE,AZ The Center for Ama-
teur Radio Leaming

will operate Station KC7TLUL 1300Z
Sat ~2200Z Sun., in the phone portion of
the Novice 10m band, and General 15
and 20m bands. jon will be in con-
junction with HamDaze weckend al the
Arizona Science Center. For a certificate,
send a QSL and 9" x 12" SASE 1w
CARL, PO. Box 51(48, Phoenix AZ
85076-1048.

VIRGINIA BEACH, VA and MOSS,

NORWAY The Virginia Beach ARC |

will operate WA4TGF, and the Moss

(comer Weiss |

the 105th Anniversary of the “Norwe-
gian Lady.” CW: 10 kHz up from the
bottom of the Novice subbands, and
7.040, 10.120. 14.040. Phone: 3.878,
7.278, 14278, 21.278, 28.363, 146.550.
For a certificate, send QSL and SASE to
VBARC, PO. Box 62003, Virginia Beach
VA 23462,

MAR 30-31

TIMONIUM., MD The Balumore
ARC will W3FT o commemo-

rate the 25th Anniversary of the Greater |

Baltimore Hamboree and Computerfest.

W3FT will operate on 14240, 7240 and |
146,535 MHz from 1200Z-2000Z Mar. |

30th; and from 1200Z-2000Z on Mar.

31st. For a centificate. senda9 172" x 127 |

SASE, QSL card, and contact namber to

The Greater Baltimore Hamboree and |

Computerfest, PO. Box 953, Tmmunn
MD 21094,

Radio Bookshop

Phone 800-274-7373 or 603-924-0038,

. |FAX 603-924-8613, or see order form

| LEI%'IEAHRLHHW mchudes the

|on page 88 for ordering information.

Great ARRL Books!

latest innovations in ham radio. plus all the
fundamental data. $38.00

AR10864 ARRL Operating Manual
Information on how to make the best use of
your station, including interfacing with home
computers, OSCAR, UHF-VHE $18.00 |
AR4173 Now You're Talking! All You
Need To Get Your First Ham Radio
License-A complete sudy guide for the
Technician and Novice writtien exam.
Practical information every beginner needs 1s
written clearly and simply and in small doses.
$19.00

AR4734 ARRL Antenna Book. Best and
mast  highly regarded info on  antenna
fundamentals, transmission lines, design, and
construction of wire antennas. $30.00
AR4971 ARRL Repeater Directory 1995-
1996 Over 19,000 listings with digipeaters,
bandplans, CTCSS(PL(TM)) tone char,
frecuency coordinators, ARRL special
service clubs, and beacon lstings from
14MHz to 24GHz. $7.00

|AROM02 Solid State Design Good basic
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HAM HELP

We are happy to provide Ham Help
listings free on a space available ba-
sis. To make our job easier and 1o
ensure that vour listing is correct,
please type or print your request
clearly, double spaced, on a full 8 1/
2" x 11" sheet of paper. Use upper-
and lower-case letters where appro-
priate. Also, print mumnbers carefully—
a 1, for example, can be misread as

the letters | or i, or even the number 7. |

Please remember to acknowledge
responses to your requests. Thank you
for your cooperation.

Can anyone supply me with an
operating manual and schematic
for a PAL 200 MDX 12 volt mobile
Linear Amplifier? | will pay a rea-
sonable amount for photocopies
and postage. Al Cikas KA9GDL,
412 Radford Dr., Sherman IL
62684.

During the past year | have re-
ceived about a dozen QSL cards
stating that the operator copied my
call (WN8F) as QSL manager for
Paul 9L1PG, from Sierra Leone.
In most cases, | have returned the
cards stating that there must be a
misunderstanding of the call, as |
am not, nor have | ever been a
QSL manager. | know this is a dis-
appointment for these operators
and trust the correct QSL manager
for 9L1PG can be copied correctly
in the future. Ken Massie WNS8F,
115 Woodlawn Dr., Ironton OH
45638-2355

information, circuit designs and a;q}hmuuns
jons of receivers, transmitters, power
supplies, and test equipment $15.00
AR3177 ARRL Spread Spectrum Source
Book From a deceptively simple beginning, a
group of expenmenters set out 0 develop
first theoretical and later practical systems for
spread spectrum communications. This book
mns.sta of articles, papers and govemment
rqxl‘Ls that document the process whereby

| mmﬁpﬂlmpogﬁxdﬁmmc

| New Product

| drawing board to the airwaves. $20.00
AR-'Ivﬁﬁl ARRL’s Antennas & Techmiques
|for Low-Band DXing can be your ticket 1o
low-band success. $20.00

AR385] Hints and Kinks Ideas for seting

up vyour gear for comfortable efficient

operation. $10.00

ARRL License Manuals:

AR4181 Technician Class $6.00

AR4688 General Class $12.00 -I
274 Advanced Class 5800

AR3272 Extra Class $8.00

AR3185 The Satellite Eqm‘unmler‘s

Handbook by Martin Dawvidoff K2ZUBC

anﬂﬂ:hdanirﬁlml:ocumlgmmtﬂrﬁ

built by and for the mmemational radio)|

amateur community $20.00

AR4645 Satellite Anthology The laest

.~ reviews and

| reviewers are

ARC will operate LASM, 1400Z Mar. |

23 20007 Mar. 24th, to commemorate

| welcome.

Write to Richard | :

ﬁ

at 73.

information on OSCARx 9 throu 13 as well |

| lasl!tRSulf:hl:l'.m the use of digital modes,

racking anfennas, RUDAK.,

microcomputer, and more! $10.00

| | AR4483 Weather Satellite Handbook by

Dr. Ralph Taggan WASDQT. E:paubdmdl
revised 10 reflect today's  weather-fax
| satelhite iechnology. £20.00
AR4653 Companion Software for

|
| | Weather Satellite Handbook 5-1/4" MS-|

DOS floppy $10.00 |
AR2973 Complete DX'er by Bob Locker
WO9K1 Learn how to hunt Dhnmfl-:tnm
|h:mm-ge1QSI cards. $12.00

NEVER SAY DIE
Continued from page 82

Hampshire and America, 1 tackled
each of them and came up with a
creative solutions based on things
I'd read about or seen working in
other countries. Being an en-
trepreneur, my proposals were for
ways to solve problems spending the
least amount of money. and for ways
to cut our taxes and reduce govemn-
ment. You see, I have this crazy idea
that the government should be work-
ing for us instead of us for them. IC"ll
never sell, I know.

Instead of wtying to break
through the endless talkers (though
saying little) on the Commission
with my ideas, | decided to wnite re-
ports of what I'd discovered and
present my proposed solutions that
way. Several of the Commission
members were very enthusiastic
about my reports, while others said
nothing. When I met or called those
I hadn’t heard from and asked what
they thought, they said that golly,
they really hadn’t had a chance to
read my reports yet. They sull
haven’t, as far as [ know.

I've reprinted my reports in a
book and I'd like to have you read 1t
and start sewing the seeds of my
ideas all around the country. The
book runs 360 pages and I think
you'll find it fun to read. Yes, I do
fulminate about the damned Com-
mission members and their inactiv-
ity. Heck, half of them dropped out
in the first few months, after having
contributed little, if anything.

The book has been selling in
New Hampshire book stores for $13,
or from Uncle Wayne's for $16, in-
cluding shipping. I'll tell you what, |
want you to enjoy the book, so while
they last you can get one for $13
postpaid. Further, if you are in any
way disappointed, send it back for
$13 credit toward anything else
Uncle Wayne's Bookshelf has in
stock. You can't lose, and you could
win big. And so could our country.

The proposals I've made to help
New Hampshire are just as appli-
cable 1o any other state.

20/20 Foresight

After reprinting the first year of
my reports in the book I couldn’t
keep myself from continuing even
more reports. 21 of "em before I
slowed down. I should put these into
a book too, and probably will, even-
tually. These reports are packed with
more ideas for businesses. How
about a way for us to double or triple

. our foreign aid, but instead of giving

o

the money away to despots who
don’t even thank us, how about mak-
ing a huge profit on every aid dollar
we spend? You're going to love my
proposals. I've written extensively
on solutions to our school problems,
and on health. While copies last, $10
for the 336 pages.
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Number 88 on your Feedback card
PRroPAGATION MARCH 1996
= : WED THU FRI SAT
Jim Gray W1XU significantly, the trend is upward...and SUN MON TUE |
210 Chateau Circle rise tme of a cycle is faster than decay
Payson AZ 85541 time...so rejoice ! 1GF |2 F
10-12 Meters 1
This month is expected to provide some ,
excellent DX on the HF bands. Good days Occasional trans-equatorial F-2 layer 3FP |4P SPFE B F y 4l 8 F-G |9 G-F
are distributed throughout the month as  openings during daylight hours, with 12 | ]
shown on the chan, but the Poor days are  meters to show greater signal strengths. I - ;
conceatziind asoond the Ak 158 snid .- T R 10FG |11G 12G 136FJ 14FP | 15P l‘lﬁPF
25th. The remainder wall be Fair or trending. T '
You may also find some geophysical effects Circuits from the Northemm Hemi- ) ’
on earth and in the ionosphere around the  sphere o Alnca and South Amenca | 17F 18F-G [ 19G 20G-F| 21F-P | 22P 23 VP
23rd or 24th. should open on Good days, and dayame |
It appears that Cycle 22 is bottoming  short-skip openings will also be present = P.E| 27F 28 F 29 FE-G | 30G
out as you read this, and Cycle 23 has  on Good days. Performance of these 24V 25 P <o
already begun. Although it will take a  bands will be sporadic, but on some days ,
while for solar flux levels to increase  will sparkle. MG
EASTERN UNITED STATES TO: | =
GMT: 00 02 04 06 08 10 12 14 16 18 20 22 20 Meters aware of seasonal QRN interfering with
ALASKA i 20 | 20 This will be your most consistent  weak signals. Signals peak to the east be-
ARGENTINA | | | 51151 151 15 | 15 | band of choice for DX opportunities  fore rmdmight and peak 1o the west be-
AUSTRALIA 401 20 | 20 THEL from sunrise until after sunset. Expect  fore dawn. Daytime short-skip will be
CANAL ZONE ) NI w;—r}ﬂ AETAETTEA T DX from Northern to Southemn Hemm-  good out to 1,000 mules or so.
e i e wtl spheres with decent signal strengths on |
ENGLAND 40 | 40 | 40 | 20 |22 ]2 | | || mostdays and short-skip openings to 80 and 160 Meters
HAWAII 20 | | 40| 40|20 | 20 1 15 2,000 miles as well. DX durning hours of darkness will be
INDIA Sadifinnl | 120 | 20 =Ll 30-40 Met available. but not as prevalent as during
MEXICO 201 40 | @0 | 2 T EEAERERE: DX from just before sunset unil  problem for weak signal reception. Some
- - - A (L. . shortly after sunnse will provide enjoy-  daylight short-skip on 80 will be present,
PHILIPPINES - 20 [2 ment on the Good days. However, be  but none at all on 160.
PUERTORICO | | 4040 | 40 20 | 1515|1515
s acs L SE 3K Radio Bookshop
U.S.S.R. 20 | 20
WEST COAST ' 80 (80 | 40 [ 40|40 | 20 [ 20 [ 20 ORDER FORM
- You may order by mail, iclephone, or fax. Al are 10 be in US funds. Allow 4 weeks for deliv |
ITED STATES TO' :f‘:tﬁ:iﬂibp'{ 1 change withou nﬁi_ﬁumﬁ?mﬁﬁ[&% 'L"I.I:h!h'l-'ha..'ﬁi mm‘rtls ’ ml
ALASKA 20 | 20 | 15 | ITEM TITLE L QTY | PRICE | TOTAL
ARGENTINA . ] 15 | 15 | 15 FEEY) IS !
AUSTRALIA 15| 20 40|20 | 20 15 e e —
CANAL ZONE [ 20 | 20 | 40 | 40 | 40 | 40 | 15[ 15 |20 — —] -
ENGLAND 40 | 40 | |20 | 20|20 |20 —= | (R L
_HAWAN | 15| 20/20 (20| 40| 0] | | 11 Shipping: All orders add $5.00 handling *plus N
INDIA 20 | 20 there is an additional at cost shipping charge el —
JAPAN =1 ] ] 20 | 20 added to all foreign orders. We ship UPS where TOTALS
MEXICO (20| 20|40 | 4| @0 %] 51 13115 120 possible, please give us street address.
SHILIPPINES | | l et 0120 1 |  IMake checks payable to "Radio Bookshop.”
PUERTO RICO 20| 20|40 [40| 0] 2 11515 |20 Foreign Orders: Chose one [surface shipping [ air shipping
' SOUTH AFRICA (Surface delivery may take 2-3 months.)
U.S.S.R "Note: The actual foreign shipping costs will be additional to the
regular shipping and handling fees.
20| 20 Name Phone A
Felil oW |
ARGENTINA 15| 20 | | 40 ' 40 | 40 . [ 15 | 15 IAddI'ESS - .
AUSTRALIA Blaoja] | 4 | 4 | : .
CANAL ZONE | (0|20 20|20 2 2| 15 :C't? State — Zip—— Country ———
| | | | iia :
NG 5 WLM S N AL : | $10 minimum for credit card orders
1
St — 0T | P Total Paid “ICheck/Money Order CAMEX [IMC [IVISA
JAPAN 20 | 20| 20 | 4040 | 4 20 |20 | | (Card # Expires
MEXICO 20 | 20 | 20 | 20| 20 T | — — Bl S0 BS
| PHILIPPINES 15 | 40 | 20 | I |Signature Date
| PUERTORICO | | 20|20 20| 20|20 |2 115 ||
. | st 1=+ | [Telephone: 603-924-0058, 800-274-7373, FAX 603-924-8613
o.oH. L | | v | | -
EAST COAST [0 80 |40 | 40| 90|40 | 20| 20| 2 | W.Haﬁnﬁmkshop.i}m:m.mﬂmmmn, Peterborough NH 03458

| O YES, Send me 12 issues of 73 at the low rate of

Where 10 meters is shown, also check 12 meters. Where 15 meters is

shown, check 17 meters too. Where 20 meters is shown, be sure to look at I $24g? (EHUE 47% over the cover price)_ Canada add $?
17 as well. Always check the bands above and below the indicated bands

Jor possible openings to the areas shown. Remember that DX is where I plus $1.40 GST; Foreign add $19 surtace; $42 airmail.
vou find it, and not always where it is predicted 1o be. L - —— -
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onnect to the world !!

Strict quality standard, technological research |||
and years of experience are af the basis of
Sirio’s products. A wide range of CB-VHF-UHF
‘anfennas and accessories is available.
" - Please, contact us for more information !

- Ii:llll.l'l

| TECHHICM. DATA | TECHNICAL DATA
Iypes ... VHF- LHFWHE-DETJDE’DN: Type! ..ovcee... VHE 6/8 L IE 3 x 5/8°.
ﬂ“q:-edaf{._ e 500 i Ground Plane
Frequency range: v Rx 25-1300 MHz | fmpedance. .. . . i D00
VHF TxBand: 49:51/120-180/215-300 MHz Frequency.range: .. _ VHF 142-148 MHz
UHF Tx Band. ... 4;_5;31&5!6 FO-650/7 10 | UHF 430-440 MHz
. 1000411 30-1300 MHz I POIAITZAtON,  1iiveprorsiovionsostmrsiineiens VEMICA
‘Polanization h., van e VETTICEN VoW atifreg. s .., S 2
VISWR:atfreq res: S ... <13 i Bandwidth: ar VSWR 2:1° . VHF & MHz,
Gain: . s 00Bd - 2.15 B ! UHF 15 MHz
Max Powver. ‘I.r‘}FE{H}Wm UHF 260 Watts Gan __ ___ VHF4dBd-6.15dB
' Connection : ' UHF &6 dBd. B.15 GBi |
3 1300 ........ S UHFE female | Max Power: ... ... .. B . 200 Wats
SO 13G0N:.............. 800 ... "N female | CONNECTON: ...l civiii s iiees.. N° FEmale
WIND resistancer,....... .. 4Gm:’5E-!:::mr:! Wind resistance: ...............4%, &0m/secand
Length fapprox. |’ . 1700 mm | Length [ApProX.J: c........ e, 1800 mm |
Base diameter: ... g, ..o B50 mm | Radial length (approx): ........&.... 170 mm |
| Wesght {approx): S dll. 1300gr ‘ Weight {approxc]: ... it 09509r
§ Mounting mast: ..._.— 22559 mm | Mounting mast: - ®35-54 mm

g

$D 1300 U/N

i = |

o - o—

S|n|0 46049 VOLTA MANTOVANA - MN - ITALY - Tel: (39] 376/801515 - Fax (39) 376/801254
#a‘m NORTH AMERICA OFFICE; . TORONTO - CANADA - TEL. (519) 650 9277 - Fax (519) 650 1779




144MHz Single Band Operation User-Friendly Design
The smooth styling of Kenwood's TM-241A FM Ihe ergonomically designed control panel is easy
mobiie transceiver — compact and easy to install to see as well as to operate: it leatures illuminated
— is complemented by rugged construction and up keys and an extra-large LCD with 4-step dimmer to
to 50 watts of RF power to get you through in suit vanous lighting conditions.

adverse conditions. Reception performance is also
first-class: intermodulation characteristics have
been improved to cope with very strong signals.

Military Specifications™

20 Multi-Function Memories Plus Call
Channel

To ensure that it can withstand the toughest
assignments, the TM-241A has been engineered to
meet Us military standards 810C, 810D & 810E for
shock and vibration resistance (*current K/K2 ver-
sions with serial #5080000 or later).

Facilitating mobile operation are 20 memory
channels for storing frequency, CTCSS tones and
on/ofl status, and REV data. Of these, 4 channels
store, transmit and receive frequencies indepen-
dently for odd split repeaters.

Multi-Scan Capability

Choose from several scan modes: full band scan,
programmable band scan, and memory scan with
memory channel lock-out. In addition to two scan
stop modes — TO and CO — there is an
intermittent priority alert scan.

Tone Alert System with Elapsed Time
Indicator

When activated, this sounds for ten
—————— seconds and displays a bell symbol to
KENWOOD 2 — — - alert you to an incoming signal.

T ( : T Both elapsed time

p . L. b A o R and the number of
i 5-9 7 E 5 it | = AN calls are displayed.
w1 VR T

e

Other Features
B Built-in CTCSS encoder and optional KQT-8 decoder

0 Auto repeater offset

B Repeater reverse swilch

8 Multi-function microphone supplied

B D755 for selective calling and page (with optional DTU-2)
I Time-out-timer

§ Auto power-off with waming beeper

i Modifiable for MARS/CAP®

IM-241A

"Parnis Agued o MARS and CAP 12 Specificiews gaaniend for Aoy Bt
Oy Rerwaod Sliows 3 poicy o comPues ahasemert 1 developmiet 2 M E T E R M 0 B I l E
O s ey, secicalions snay e chanded withoss nolie

150 9002

Meets IS0 Manufacturing
Chuality System

v KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP

R.O. Box 22745, 2201 E. Dominguez St., Long Beach, Calitornia 90801-5745

Customer support/Brochuras (310)-639-5300

Repair Locations/Parts (800) KENWOOD Bulletin Board Service (BBS) (310) 761-8284

INTERNET http.//www. kenwood.net

S6AREC-1370 “Valid in U.S.A. only.
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