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Yukihiro, Son of JQ3JUG

Reviews: MFJ 9406 (6m SSB)
JPS ANC-4 (de-noiser)

Build: 2m Diamond ant. GM-20 QRP Xcvr
NiCd Nurse Carolina Bug Katcher

Henry Meter | 06>
Deluxe Foxhunting ant. il ll l
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JRC

JST-245

160-10 Meters PLUS 6 Meter Transceiver
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ftransceiver should be a JST-245. . .
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All-Mode Operation (SSB,CW,AM AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *

MOSFET POWER AMPLIFIER » Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER = Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY,

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

GENERAL COVERAGE RECEIVER = 100 kHz-30 MHz, plus 48-
o4 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and guadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY = Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION = Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.
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NOTCH TRACKING » Once tuned, the IF notch filter will track the
offending heterodyne (=10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM + A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES = Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs » Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

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

COMPUTER INTERFACE + Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT » Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY » Built-in switching power
supply with "silent” cooling system designed for continuous
transmission at maximim output.

JRC| Japan Radio Co., LHd.

430 Park Ave., 2nd Floor New York, NY 10022

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD




Corner Beam?

Big Forward Gain
Wide Backward Rejection
Exceptional Bandwidth

Compact Size

Your antenna makes all the difference at VHF
and UHF—It determines transmitting range. It sets
the limit for weak signal reception. And 1t 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 vou want, it hears the signal it's pointed at,
rejecting others. e

Gain really counts when you have to 'EIWE. <l.1:1 across th band
reach out across large distances to make SNOAURCNSION. OVEr 4

*Mounts directly to mast or tower

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

inflict on other stations. T ol e R o
Directionality is desirable in high activ- ertical or horizontal polarization
*weighs only 10 pounds

ity locations. A clean sharp pattern with- L . o
out sidelobes or spikes reaches past the Make the comparison with a yagi. A
yagi with the same gain would have a

noise and interference to get the message ; : :
Y T boom 10 feet long. And yagi bandwidth
through. Wide rear rejection lets you null woitld heless than half. Unlike & vasi.

out strong nearby signals to reduce inter- }
£ 1518 CornerBeam’s pattern has no unwanted

Ieyence. spikes or bustles to the side or behind.
Symetrical Pattern
CornerBeam’s gamma match is engi-
neered to be in-line rather than displaced

CornerBeam vs. Yagi
When you want to contol your signal,
think CornerBeam, not yagi. Take a look
at what CornerBeam will do:
*10 dB gain vs. dipole
*4() dB Front-to-Back
*60 degree Halt-power Beamwidth

Can You Find
theTiger'sTail?

cisely equal on each side of the antenna

center line.
Bandwidth Counts

of the box without special lweakmg It
can serve you now when you're working

when you go after small signal DX at
144.05 or set out to work satellites.

CornerBeam can still be your beam
when you join MARS at 143/148 MHz,

downed aircraft at 154 MHz.
Scanning Too?

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

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

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

___Send my CornerBeam: __2m,
___Options: __DualBand Duplexer,

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.

from the element axis. The result is a dis-
tortion-free measured pattern that is pre- |

With its exceptional bandwidth, your
CornerBeam can be put to work right out | *

repcaters with an FM handheld, and later |

team up with the Civil Air Patrol to locate,

CornerBeam'’s directionality and gain

the rear could keep your signal out of the |
neighboring repeater’s receiver and turn a |

Corner Beam Models ‘

' Band Max Dim WindLd Price
2 meters 4ft <2sqgft $145 |
220 MHz 4 ft <lsgft $145
70 cm 3ft <1sqgft $115

Dual 146/435 4ft <3sgft $165 |

Construction: Aircraft aluminum. I
Booms are square. Elements are sol- |
id rod. Stainless hardware included
for tower and mast mounting accepits |
up to 1.5" dia. mast and may be ro-
tated for vertical or horizontal polari-
zation. Connector 1s SO-239 for
VHEF, 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. |
i
|

| Options: Commercial Frequency $45.

Duplexer: Add $80 for VHF/UHF
Duplexer and cabling for single coax

feed of Dualband 146/435 Comner.

" Shipping: UPS ground to continental

USA (511 S&H). Air Parcel Post 10!
HI, AK, & Posessions ($14 P&H).
Canada ($16 P&H).

Allow 2 weeks for delivery.

[ ]Yes, I want Performance in My Corner!
__220MHz,

___Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21. Specify band.)
L_IYes, I circled the TigerTail! Knock $5 off my order.

__70cm, __Dual 146/435.
__Commercial/Marine F requency:_

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- l Street Unit
tenna and just hanging down. It doesn't City State Z
stick up or out or get in the way. It's the I Antennas West

simplest way to boost your signal. Box 50062-S Provo UT 84605

o dite 800 926 7373

CIRCLE 57 ON READER SERVICE CARD




WWV RECEIVER

NEW

Get time & fre-
quency checks
without buying
multiband hf rowr. Very sensitive and se-
lective xtal controlled superhet, dedicated
to listening to WWV on 10.000 MHz.
Performance rivals the most expensive re-
ceivers, ..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
*Specdy luning range: 26-30, 46-56, 137-138 138-
152, 152172, 210-230, 400-470, BO0-5960 MHzx

LNW-(%)
MINIATURE
PREAMP

still only 529 ki, 544 wired&tested

» Low-cost MOSFET preamp

« Small size. Only 5/8"W x 1-5/8"L x %4"H.
o Nf 1.2dB vhf, 1.6dB uhf.

« Solder terminals for coax & pwr connecl

*Specdy luning range: 25-35 35-55. 55-50, 80-120,
120-150, 150-200 200-270, 400-500 Mz

HELICAL RESONATORS

Helical resonator
filters may reduce
your intermod &
cross-band inter-
ference.

), $59 whf, $99 uhf,

|“="“
I8 |

!.'-I

g

— o

MODEL HRF-(*

*Specify tuning range: 136-140, 142-150, 150-162
162-174, 213-233 420470

RECEIVING
CONVERTE RS

Low noise
converters to
receive vhi

& uhf bands

on a 10M receiver.
« |nput ranges avail

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)

« Kit less case $49, kit wicase & BNC
jacks §79, w&t in case $99.

136-138,

TRANSMITTING

CONVERTE RS
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XVZ for vihf and XV4 for uhf. 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 avaiable

REPEATER CONTROLLERS

“:g,;’zcwm-z-

4+~ Eprom-
controlied, minia-
ture, easy to build,
low power CMOS,
.....only $54 kit, $79 wit

(specify call) ..

COR6. COR &
Real Voice ID
on one board
Digital ic records
up to 20 sec-
onds of your
voice. Can rec-
ord multiple id
messages. lail
and time-out timers, courtesy beep, solid-
state relay to key transmitter,

eennnnenneen Kit 599, wht $149

CGR 3. COR, timers, court beep ... kit $49
CWID. Diode programmable ......... kit $59
COR-4. Complete COR and CWID all on
one board. CMOS logic for low power
consumption. EPROM programmed:
(specify call) kit $98, w&t $145

ACCESSORIES

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

... Kit $59, w&t $99

TD-4
SELECTIVE
CALLING
MODULE.
Versatile dtmf
controller with 1
latching output.
Mutes speaker
until someone
calls by sending your 4-digit it code. Or
use it with a long tt zero digit to alert any-
one 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
patl:h and phone line remote control.

. _.kit $89, wired & tested $139
AP 2 SIMPLEI AUTOPATCH Timing
Board. Use with above for simplex oper-
ation using a transceiver. ............... kit $39
TD-2 DTMF DECODER/CONTROLLER,
16 digits, jumper-programmable, toll-call
restrictor. Can turn 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 §798

9600 BAUD DIGITAL RF LINKS. cCall for
info on low-cost packet networking sys-
tem: MO-56 Modem and special versions
of our 144, 220, or 450 MHz fm xmtrs and
revrs. Use directly with most TNC's. Fast,
diode-switched PA's output 15 or SOW.

» 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(s-12 AM, 1-5 PM eastern time)
« Min. 35 S&H I:l'l&l'gE for first pound plus add’'l weight & insurance
» Use VISA, Mastercard, Discover, check, or UPS C.0Q.D.

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

B0 & 900 MHz bands sfghlly hgher * REP-200 REPEATER

sAvallable for the 50-54, “—% —

143-174, 213-233, 420-
475, 802-928 MHz bands.
«FCC type accepted for
commercial service in150 & 450 bands

(Request calalog for aelais.)

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 penodical 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 $§995

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 accepled for com'l bands.

» TA51: 50-54, 143-174, or 213- 233MH:
» TA451: 420-475 MHz New low pn
Either model: kit $99, w.-‘l 5159
» TA901: 902-928 MHz, (0.5W out),
New low price! ......c..coiiieeiiins wit $199,

VHF & UHF AMPLIFIERS.

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

FM RECEIVERS:
w+7_ R100 FM RECEIVERS for 46-54,
NEW-. 72-76, 140-175, or 216-225 MHz.
' Very sensitive — 0.15uV, excep-
tional selectivity — both crystal & ceramic if
filters for >100dB at £12kHz (best available
anywhem} flutter-proof squelch.
New low pricel kit $129, w/t $189.
. R451 FM RCVR, for 420—4?5 MHz. Similar
to above. New low pik kit $129, wit $188.
» R901 FM RCVR, for EUE-QEEMHL Triple-
conversion. New low price....$159, wit $219,
4+ R150 MONITOR RCVR for 143-164 or 216-225 MHz.

4-channels.
%HEW{' Great for monitoring repeaters, amateur calling frequencies, packet ra-

dio, commercial two-way radio, policeffire frequencies, or weather fore-
casts. Good starter kit, easy to assemble and align.....__ kit only $99, wit $189.

+ R120 AIRCRAFT RCVR for 110-136 MHz ... ... kit only $99, wit $219.

WEATHER SATELLITE RECEIVER

= R139 Is The Afford-
able WeSat Rcvr!

Join the growing ranks of

amateurs who get striking

images directly from the

wealher satellites! We

used our 3Er+ years of expenence in demgnmg high-quality vhf receivers to bring
you a new enhanced version of our long-popular WeSat receivers. The new R138
Is a very sensitive wideband fm receiver optimized 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.

. .r'f FITIL S DTS

s RI39 REcolver KL 1088 CABE ...cciiivirorimienimississottnionstossabssstssraststhssstsresnssss 5159
+ R139 Receiver Kit with case and 12Vdc power adapter...... . L
» R139 Receiver Wired/tested in case with 12Vdc power adapter ............. $239

Chur 33nd Year!

amLronics, Inc.

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




'THE TEAM

El Supremo & Founder
Wayne Green W2NSD/1

Associate Publisher

F. |. Marion

Associate Technical Editor
Larry Antonuk WBORRT

Nitty Gritty Stuff

Priscilla Gauvin
Joyce Sawtelle

Dave Underwood

Contributing Cu
Bill Brown WBSE

Iprits
LK

Mike Bryce WB8BVGE

Joseph E. Carr K

41PV

Michael Geier KB1 UM
Jim Gray W1XU/7

Chuck Houghton

WBEIGP

Dr. Marc Leavey WA3AJR

Andy MacAllister

WASZIB

Dave Miller NZSE

Joe Moell KOOV

Carole Perry WB2ZMGP
Jeffrey Sloman N1EWO

Advertising Sales
Frances Hyvarinen

Roger Smith
603-924-0058
800-274-7373

Fax: 603-924-8613

Circulation
Linda Coughlan
Helen Senechal

Data Entry & Other Stuff

Christine Aubert
Norman Marion

Business Office
Editorial - Advertis

ing - Circulation

Feedback - Product Reviews
73 Amateur Radio Today Magazine

70 Route 202N

Peterborough NH 03458-1107

603-924-0058

Fax: 603-924-8613

Reprints: $3 per article
Back issues: $5 each

Printed in the US
Quad Graphics

A by

'Manuscripts:

possible  publication

welcome. We'll do

Contrbus or |

are mosl
the best we can to

retum anything you request, but we
assume no responsibiity for loss or
damage. Payment
articles will be made upon publication,
Please submit both a disk and a hard
copy of your articde (IBM or Mac
| formats), carefully checked drawings
| and schematics, and the clearest, best

for submitted

\focused and lighted photos you can

\manage. “How

0o write for 73

guidelines are available on request.
US citizens must include their Social

| Security number with  submitted Contract: Even the most cursory glance at this text is sufficient to bind you, morally and legally, to take a kid (or
manuscripts so we can submit it to you kKids) along on Field Day, get ‘'em fired up on amateur radio, and then help ‘em get started toward a license.
!_!u'nww. You'll feel good about yourself and our legal cousel won't have to hassle you.

JUNE 1996
ISSUE #429

73Amateur

" Radio Today

TABLE OF CONTENTS
EKEDKATU RES DEPARTMENTS

10 The
A NiCd nurse you really should build
il : WB6IGP B0 Above & Beyond
20 Wheeichair Mobile -WD5BIV 73 Ad Index
Dave Skinner KC5NLK tes from his wheelichai KB1UM 82 Ask Kaboom
r operales from his r = e’ Buy
22 Upgrading Your Transmatch - KJ7FX K4IPV 40 Carr's Corner
Make your buddies sick with e dding a Ten-Tec tuning bridge WASZIB 62 Hamsats
you with envy by adding a Ten-Tec tuning bridge op 41
28 Foxhunting Deluxe - K4CHE NZSE 58 Ham to Ham
A compact antenna switching unit for Doppler DF Koov Eg Homing in
Letters
32 The 2 Meter Diamond Beam - AD1B W2NSDA 5; Never Say Die
It could be a real gem in the rough bl
i WiXU 87 Propagation
34 Oersted..Faraday...Telsa - WBAHB WBSVGE 5: QRP
Their discoveries created our worldwide syslem of eleciric power QRX
iy P 41,55,75, Radio Book Shop
42 Make a MICOR Into a Repeater - VE3RHK 79,88
A simple modification using a popular mobile radi WA3SAJR 86 RTTY Loop
P 1on using a popular mooie radio 70 (i B ariia
50 Economical High Current Power Supply - WASYCG 83 Updates

A “smart” battery charging system to buiid

Simple inductance Meter - KB4ZGC
Measure small inductions with this easy-to-construct instrument

Dealing With Doublespeak - NZ9E
Interpreting befuddiing transceiver spec sheets

REVIEWS

38 The MFJ-9406 6m SSB Transceiver - ACAHF
& meters: The adventure begins
44 The ANC-4 Antenna Noice Canceller from JPS-wB2aLL. ~ HAM RADIO FUN SECTION
Reduce that noise! : i
46  The Green Mountain GM-20 GRP - AAOXVVKSFN |
Another small wonder! K20A Communications
48 The Carolina Bug Katcher Muitiband HF Mobile Antenna - ACAHF |~ & i Part 6
o= = i 'WBBVGE 68 The BEARS Hunt the Fox
e | < il W10LP 84 Coaxial Cable
thak\Sh 2 Ter | Get comfortable with i
i B ‘*-—-‘;'_Il_iw_.rij: 15 W1iXU 85 Pylon Mobile Mount
sl [ g A quick way lo install your car rig
LR M v |

On the cover: QSL Card Contest entry from JQ3JUG Tadatoshi Sakai of Shiga 523 Japan
featured his attractive son , Yukihiro, hamming it up. Toshi, this is your “prize” cover photo. The
73 Team hopes you are pleased.

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

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by 73 Magazine, 70 N202, Peterborough NH
03458-1107. The entire contents ©1996 by 73 Magazine. No part of this publication may be reproduced without
written permission of the publisher, which is not all that difficult 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 maill
registration #178101. Canadian GST registration #125393314. Microfilm edition: University Microfilm, Ann
Arbor Ml 48106. POSTMASTER: Send address changes to 73 Amateur Radio Today, 70 N202, Peterborough
NH 03458-1107. 73 Amateur Radio Today is owned by Shabromat Way Ltd. of Hancock NH.




Elect a Ham

Last month I proposed the
first step toward the solution of a

lot of our problems: that every

ham club in the country make a
major effort to get a local ham
elected to their state legislature.
We desperately need hams in
high places to protect us. And
not only will a bunch of hams in
the state legislatures give us one
heck of a louder voice with our
states, but also with the Feds.

With the FCC (and Congress)
wising up to how much money
they can take in selling or leas-
ing the spectrum to commercial
users, they're looking for more
to sell, and guess which group
has the largest hunk of relatively
unused microwave frequencies?
We cither start building some
political clout or we'll be blown
away.

We need state clout to stop the
growing number of antenna-lim-
iting laws and ordinances. But
most of all, we need 1t to get our
schools to start teaching elec-
tronics, communications and
computers. This will get us more
hams and help make 1t so
America can compete better in
the information age—the 2lst
century.

I was hoping the Dayton
HamVenuon would allow me
give a talk on this, but the ARRL
apparently has them under such
tight control that this wasn’t
possible. even considering the
importance of the message.

As you read my editorial this
month I think vou’ll see many
opportunities where ham legisla-
tors could make a difference
in education, health care,
government, and S0 on.

If you have any say with the
organizers of a hamfest or con-
vention, and they're not totally
controlled by the ARRL, mavbe

you can get me on the speaker’s
list. I'm not charging anything
bevond the costs for Sherry and
me being there, which is what
any speaker normally gets cov-
ered. However. between de-
mands for keynote talks at edu-
cation, music, and science con-
ferences, my available time 1s
limited.

Your Government at Work

Last year one of those TV
shows devoted to the weird did a
show interviewing farmers and
their children who were in-
volved with that alleged 1947
UFO crash in New Mexico,
They sure made a good case for
the reality of a crashed UFO and
its dead occupants being covered
up by the government. It defi-
nitely was enough to cause any
intelligent person (o shake off
the bindings of “conventional
wisdom”™ and start looking for
more information. Or should
that be called “conventional
ignorance?”

Of course, having always
been interested in the UFO phe-
nomenon, I've done a lot of
homework. I've read dozens of
books over the last 50 years or
so, some very thoroughly re-
searched, others a waste of time.
I think I mentioned that back n
1963. Jay Stanton (darn, | forget
his call!), a writer friend who
was a total UFO skeptic, set off
to expose the whole UFO busi-
ness as bunk. About two years
later, no longer a skeptic, his
book telling about his conver-
sion was published. He cited
SOmMe most CoOnvincing cases.

I've read enough books,
talked with enough people who
have had personal experiences,
and had enough experiences of
my own 10 know that something
real is happening. | also know
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from several incidents that our
beloved government is up 1o
here in a cover-up. Yeah, 1 know,
the old government cover-up
baloney.

Well, if I hadn’t had a first-
hand inside experience with the
cover-up in the Amelia Earhart
case, which is still being cov-
ered up, I might be less easily
convinced.

Then, a few days ago. there
was another TV weirdo show
on the New Mexico UFO crash.
This program interviewed the
children of some of the Air
Force people who were in-
volved. They, like the farmers,
had seen the ETs. And their
parents, like the farmers, had
been threatened by govern-
ment agents to keep quiet. Or
else. Again, their story was most
compelling.

But a federal agency wouldn’t
threaten private citizens, would
they? Well, they did me. One
federal agency got me into a
room and explained that if | ever
wrote or even published any-
thing about that agency again
they would put me in prison and
guaranteed I'd never get out. No,
| have never written about them
again. And | won't, except in my
memoirs, where 1 will have a

-~ whole lot of interesting things to

write about. But unless vou start
paying attention to nutrition, the
chances are good I'm going to
outlive you.

Green’s Rocker

A book came a couple days
ago from a reader who wanted to
swap it for copies of some of my
books. This one sure got my at-
tention. I was busy trying to find
out more about dowsing from a
couple of new books I'd just
bought, but this one made me

- put everything else down.

My first reaction was prob-
ably what yours will be. It's
NASA Mooned Americal, by
René, 196p, 1994, The ndicu-
lous claim is that the Apollo mis-
sions to the moon never actually
happened. Oh, Lordy, give me a
break! What is this, some Flat
Earth Society-type crappola?

- However, not being completely

controlled by what | have been
conditioned to believe, 1 read on.
René has done a masterful job of
destroying what little faith I had
left in NASA. He shows evi-
dence that many of their photo-
graphs of the moon missions are
clearly bogus: he proves beyond
a reasonable doubt that nobody
can survive in space beyond the
protection of the Van Allen Bell;
and so on. By the time he's
through, there’s just no doubt
that our government has pro-
duced a $40 billion space opera
for us.

Yes, of course, Wayne has

~ gone off his rocker with this one.

Sure. Okay, smarty, what’s the
temperature in space? Hot?

- Cold? We all know it’s awfully

cold, right? The fact is, when the
sun is shining on anything it gets
blistering hot. The surface of the
moon is 243°F in the sun and
-279°F for the two weeks of
night. Our astronauts were just
there in the daylight, so they
were dealing with an environ-
ment that was around 250°, with
nowhere necar enough power to
run the cooling system needed to
deal with that. René goes into
every aspect of the mability of
any living thing to survive the
solar flares that occurred during
the missions with the little
shielding used, the temperatures
involved in space and on the
moon. The astronauts reeported
that the LEM blasted a deep cra-
ter in landing on the moon. Why
has not one NASA photo of the
LEM on the moon ever shown
a hint of this crater? They do
show undisturbed dirt, complete
with footprints (more about rhar
impossibility later).

There are endless holes in the
NASA production. Wait'll you
see the not quite hidden power
cords in some photos supposedly
taken on the moon. Then there’s
one photo in the book of Aldrin
and Armstrong saluting the flag,
where they claim the sun is at
about 13°, but Aldrin’s photo
was taken when the sun was at
26.4° and Armstrong’s was
taken with the sun at 34.9° if
one goes by the shadows they

Continued on page 6
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ASTRON [0, o016

CORPORATION (714) 458-7277 « FAX (714) 458-0826

ASTRON POWER SUPPLIES

* HEAVY DUTY * HIGH QUALITY « RUGGED « RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

e SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC

e FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts |
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

 CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than S5mv peak to peak (full load &
excepl RS-3A. RS-4A, RS-5A. RS-4L. RS-5L low line)

e MAINTAIN REGULATION & LOW RIPPLE at low line input » All units available in 220 VAC input voltage
Voitage (except for SL-11A)

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
» THREE CONDUCTOR POWER CORD except for RS-3A

MODEL VS-50M « ONE YEAR WARRANTY « MADE IN US.A.
« LOW PROFILE POWER SUPPLY
Golors Continuous ICS* Size llll'] Ship[rlnﬂ
MODEL Gray Black Duty (Amps) [Amps) HxW=x WL (ibs.
SL-11A . . 7 1 2% = 7% = 9% 12
SL-11R . . 7 1 2hx7 =9% 12
SL-11S B . 7 11 2% x % = 9% 12
SL-11R-RA . 7 11 % =7 =9% 13
RS-1 SERIES * POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN Slu'pm
MODEL Duty (Amps) (Amps) Hox W WL
RS-4L 3 4 3% = 6% = 7% 6
RS-5L 4 5 3 =< 6% x % 7
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous Ics* Size (IN) Shippin
| MODEL Duty (Amps] (Amps) HxWxD W (lbs.
o RM-12A 9 12 5% x 19 x B 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12'% 50
RM-60A 50 55 Tx19x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 29 35 5% x 19 x 12 38
| RM-50M 37 50 5% x 19 x 12 20
MODEL RM-35M RM-60M 50 55 7x19 x 12% 60
Colors Continwous ICS” Size [IN) Shipping
MODEL Gray  Black Duty (Amps) [Amps] HxWxD Wt [lbs.)
RS-3A . 2.5 3 3 % 4% X 5% 4
RS-4A . . 3 4 JU xb6¥%x9 5
RS-5A . 4 5 3% X 6% X 7% 7
RS-7A . ’ 9 7 J% x6% x9 9
RS-7B J - 5 7 4 x 7% x 10% 10
RS-10A . . 7.5 10 4 x 7% X 10% 1
RS-12A . . g 12 4% x8x89 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5x9 x 10% 18
RS-35A . " 25 35 5x 11 x 11 27
RS-50A . X 13% X 1
MODEL RS-7A R 704 . 2 2 8 x 13% x 12% i
Continwous ICS" Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi (Ibs.)
* Switchable volt and Amp meter
RS-12M 9 12 4% xBx9 13
* Separate volt and Amp meters
RS-20M 16 20 2 x99 x 10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
RS-70M 57 B x 13% x _12‘1. l 48
» Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
Continwous ICS" Size (IN] Shipping
MODEL Duty [Amps) (Amps) HxWxD Wi, (Ibs.)
@13.8VvDC @10vDC @5VDC @13.8V
VS-12M 9 2 2 12 4% xB8x9 13
V5-20M 16 9 4 20 5x9x 10% 20
VS-35M 25 15 7 35 Sx1Ix1 29
VS-50M 37 22 10 20 6 x 13% x 11 46
VS-7T0M 67 34 16 70 Bx 133 x12% 48
+ Variable rack mount power supplies
VERM-35M 25 15 7 35 5% X 19 X 12% 38
VRM-50M 37 22 10 90 o% X 19 x 12% o0
Built in speaker Colors Centinuous IC8* Size [IN] Shipping
MODEL Gray  Black Duty [Amps) Amps HxWxD Wi, [Ibs.)
RS-7S . . 9 7 4 X 7% x 10% 10
RS-10S . . 1.5 10 4 x 7% x 10% 12
RS-12S E . 9 12 4% xBx9 13
RS-20S - . 16 20 5x9x10% 18
MODEL RS-12S SL-11S . B 7 11 2% x 7% x 9% 12
"ICS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD

]



LETTERS

Number 6 on your Feedback card

Matt Paulonis KA200X.
Uncle Wayne, after being out of

From the Ham Shack

“closed™ or “private™ repeaters.
So ended my first day as a Gen-

ham radio for a number of years, | eral. (That's what I've been run-

| recently decided to get back into
the action. I have to give a spe-
cial thanks to Bob Chamberlain
N2KBC, of the Crystal Radio
Club. for his encouragement. |
wilked into the VE examinations
at WECA's hamfest at Yonkers
Raceway, intending to sit for a
Tech Plus License, but due to
Bob’s persistence, 1 walked out
with a General! I guess 1 didn’t
know all that the knowledge was
still up there. My first few hours
of returning to amateur radio were
looking good. | had yet to run into
the type of ham you criticize in
your editorials. Later that
evening, after borrowing a 2mrig
from my friend Ron Masters
KOZ2L, I thought T would get a
feel for my newly earned privi-
leges. What better method is there
Lo learn about the local scene than
on one of the local repeaters? The
radio I was using didn’t have PL
codes on 1t, so I was limited to
open repeaters. On my drive back
into Manhattan from my parents’
house on Long Island | tried to
reach a couple ol repeaters, but
could only raise one in Mineola.
I announced “KA200X/AG lis-
tening” a few times on the chance
that I could catch someone tun-
ing around. As | was nearing the
city limits and about to give up, |
finally got a reply. I was excited
at first, but then heard what he had
to say. I don’t remember his call,
but he said that he was a part
owner of the repeater. and that my
announcing myself seven times
was absolutely unnecessary. |
wondered why, if he had heard me
the whole time, and had under-
stood that the “.../AG™ at the end
of my callsign meant that [ was
new at this, that he didn’t he say,
“hello,” or something simple like
“welcome,” or even explain the
rules governing “his” repeater.
Maybe | was too optimistic to
believe that you are wrong and
that the majority of hams out there
are friendly and willing to help.
Now, Wayne. I can say that I can

relate to your stories about | feedlines, and SWR calls for

ning into all around the country!
Golly, I'm old enough to remem-
ber when amateur radio was
considered a fraternity and
friendliness was the rule. not the |
exception. You know, I don't re-

call seeing one blessed word
about this problem in any of the
stack of club newslerters | ger
every month... Wayne.)

David O’Neil, Greenacres

FL. Wayne, you started my pub- |

lishing career with an article you
printed in Microcomputing in
June of "80. It was about the
BASIC physics programs that |
use in my class. | had a brandnew
shiny SWTPC 6800 computer
(kit) loaded with 16K RAM!
Well, you let the genie out. I'm
on the Internet now, and you are
the first person I'm notifying
about the address. 1 also subscribe
o Cold Fusion, but the high-
school engineering-and-science
club | sponsor decided we
wouldn't try that yet. We have
done a one-person dry pedal sub-
marine, ham TV, a TV-eye model
car, a TV-eve rocket, a 10-gallon
3-tier beer microbrewery, a 3-axis
flight simulation cockpit, and two
radio-control lawn mowers., We
designed a circuit that uses a TV
camera and radio control to keep
an R/C car with a light on it go-
ing in a straight line automati-
cally. 1 hope vou’ll find the time
to check us out at: http://
www.webeom.com/sknkwrks/
(Thanks Dave, for the note. I'll
ber some of our teacher readers
will be checking out your page.
Meanwhile tsks and tuts for not
gerting the club to tryv a cold fu-
sion project. They could make in-
ternational fame! And, ar this
early stage of the game, mavbe
even get some patenits. The world
leader. as far as we know, is right
over there in Sarasota... Wayne)

Bill Parker WSDMR. My
April article on debunking
some myths about antennas,
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|

some clarification. Walt Maxwell |

W2DU has written with regard to
vacuum-tube amplifiers, “What-

ever the conditions of mismaich

al the load end of a transmission
line, a matching network properly

adjusted to obtain a conjugate \

maitch at the line input reﬂecl*a
100% of the reflected power.”

No damage occurs to the ampli-
fier. Cecil Moore K67BK wrote
to say with regard to solid-state
amplifiers, “A reflected voltage
wave, due to feeding a long
unterminated transmission line, 18
in phase with the generated volt-
age.”
the solid-state amplifier will fanl.
Damage will occur. Both Walt and
Cecil are correct. A vacuum-tube

amplifier with a conjugate match

Due 1o excessive voliage,

system responds one way: a solid-
state fixed 50 ohm output system
responds another way. Comparing
the two different types of ampli-
fiers should have been included.
Yes, even the debunker needs de-
bunking occasionally. See how
myths get started? IU’s easy.

Frank Rumph KD4DZI.
Wayne, in the December issue
there was an article, “"Nostalgia
for the Future,” which called for
2000 ohm earphones. Since
they re hard to find, I solved the
problem by putting two 1000 ohm
Radio Shack™ output transform-
ers (#273-1380) in series and
feeding the two 8 ohm outputs to
the low impedance left and right
stereo earphones. 75

H

NEVER SAY DIE
Continued from page 4

cast. Worse, the shadows are in
two different directions, and the
flag casts no shadow at all. The
angles of the sun were calculated
by the lengths of the shadows
compared to the height of the
men. The sun moves about 10° a
day, so Aldrin’s photo would
have had to be taken a day after
they claimed, and Armstrong’s a
day later, all followed by some
computer trickery to combine
them.

Or was all of this done in a
secrct Nevada CIA base?

René provides a book full of
proof that the whole moon deal
was a fake put together by
NASA and the CIA. It's a very
well-written and researched
book. It reduces our Right Stuff
heroes to mere actors who have
gone along with a Hollywood-
type production. And those who
caused any problems were
killed! Did the “accidents”
which killed 11 astronauts in
1967 raise any questions in your
mind?

Illusions

It’s difficult for me to get used
to the real world. It sure isn’t
anything like I was taught in
school, or anything my parents
led me to believe. The more |
learn, the less I have to believe
in. Politics is crooked clear
through, with money, via lob-
bies, firmly in control. The
medical industry is just as
crooked, protecting its $1 trillion
business with the cooperation
of the government.
system 1s seriously corrupt, as is

Our legal |

e ———

e ——

our educational industry, again
with the complicity of the gov-
ernment. Our academic system
1S corrupt, again in bed with our
government. Should I mention
our tobacco industry? And liquor
industry? Our public water
supplies, packed with chlorine
and fluorides? Oh yes, our den-
tal industry, with amalgams and
rool canals. Our food industry,

. providing us with hormones,

pesticides, antibiotics, and
de-mineralized produce.

So I suppose | am pretty
dumb, or at least naive, (0 be
surprised to read an exposé
showing NASA 1o be siphoning
off billions to produce block-
buster entertainment epics, hand
in hand with the CIA.

The worst part is that, even
with our government and, as far
as | know, every major industry,
thoroughly corrupt, we seem 1o
have the best country in the
world. Maybe I should just shut
up and go along to get along.
Maybe 1 should go back to
grumbling about the bad lan-
guage, rudeness, and endless
brain-free contacts on our ham
bands. And fan the fames be-
tween no-coders and old-timers.
The CW and phone ops. And any
other ham schisms.

Say, those confounded packeteers
aren’t going to screw around with
the Internet, are they?

Heck, if you get to know
many of the ARRL directors be-
yond the thoroughly white-
washed meeting reports in OST,

I you'll find out in what contempt

they hold the members. That
really disillusioned me when |
got on the inside and got to

Continued on page 9



Y Rp 2WAY RADIO
ORDEH NOW 1 800 4 HOBBY KITS Q AMPLIFIER SERVICE
MONITOR
= 2 Meters For a shck itle DHE_bﬂusl, use one of = —
« 223 MHz FANTASTIC the 20 Watt amplifiers. Needs only FEEEH  COM-3. the world's most poputar
E 1/2-2 watts of drive for full output, H |ac= low-cost service monilor. For
z rﬂﬂ’;ﬂr: M TRANSCEIVERS linear for SSB. AM or CW operation, - '] shops big or small, the COM-3
Y i power MOSFETSs for high effiecienc ' delivers advanced capabilities
Hﬂﬁ‘l!‘pﬂy hrEEI.F:E- the I'.II"H.‘-E' hﬂ.l’ﬂﬂ!‘ on F“ n,gsl ThE FI IE lr.'.l'Eﬂ] fﬂl‘ ShEC.'F. and mulhslage |Dw pass h“e-r fur z fﬂr a 13”.35|i‘; ﬂ[ice—?ﬂnd our

portable or mobile. The wide frequency coverage and programmable | .jean si \in T/ .

gnal. Built-in T/R relay for | new lease program allows you 1o own a COM-3 for less than
repeater splits makes the FX the perfect nig for "‘”ﬂm‘[ CAP or MARS | o 1omatic switching, runs on 12-15 | §3.00a Features » Dwect entry keyboard with programmable
appicabons. Packeteers really appreciale the dedicated packe! port. VDC at 2-4 amps. Add our matching Zudns transmitter frequency counter « LED bar graph

TVRMIEN S E”rd almost instant T/R Switching. High speed packet? | o, oo cet for a complete station look. lrmwmrm deviation display * 0.1-10.000 pV oulput levels «
...No problem. Twelve diode programmed channels. SW RF -:rutpul : High receive sensitivity, less than 5 uV + 100 kHz to 999.9995
sensitive dual conversion receiver and proven EASY assembly. J E Your choice of bands ............... $49.95 MHz = Continuous frequency coverage » Transmil protection, up
Il:'!;gre tor ia uised foreign rig when '}P'I}IU can have one MﬂEHI J;:'I EJ':E Specify band: (QAMP-20, 30, 40, B0) | 15 100 watts » CTS tone encoder » 1 KHz and external modulation.
you) for less. Comes completle less case and speaker mi er QAM : \
pur maiching case and knob set for that pro look. CQAMP Maiching case sel......514.95 | COM-3 2 Way Radio Service Monilor ............. $2995.00
FX-50kit(6Meters) ... .. 514995 FX-146kit (2 Meters).. e 5149.95 ;
FX-223 kit (1 1/4 Meters) ... .$149.95 FX-440 kit (/4 Meters). ... $159.96 B4 FOXHUNT HEADQUARTERS
CFX matching case set.................529.95 FXM-1, ICOM/Yaesu style speaker mike .....529.95

Locate hidden or unknown transmillers fast. The Foxhound direction
finder connects to the anlenna and speaker jack on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The anlenna (a pair of dipole
telescopic whips) is rotated until the Null meter shows a minimum. A
pair of LEDs indicate 1o turn Left or Right. The Foxhound is ideal lo use

2 MTR & 220 BOOSTER AMPS

Here's a greal booster for any 2 meter or 220 MHz hand-held unil. These power
boosters deliver over 30 walts ol output, allowing you to hit the repeater's full quieting with a wallue-talfioe. if you wish to transmil. go ahead, a built-in T/R
while the low noise preamp remarkably improves recepbon. Ramsey Electronics has swiich senses any transmaied AF and switches tself oul of crcut while
sold thousands of 2 meter amp kits, but now we offer compietely wired and tested 2 u talk. It doesn’t get any easier than this! We provide all parts except for a few leet of 1/2 inch

meter, as well as 220 MHz units. Both have all the features of the high-priced ipe avialable at any hardwar e store for a dollar or two. Add our matching case set for a
boosters at a fraction of the cost. I::nrn ete finished unit. Be the one wilh the answers, win those transmitter hunts and track down
PA-10 2 MTR POWER BOOSTER (10 X power garnl those jammers, you'll do & all with your Foxhound
Fully wired & tesled .. Pl RV 59995 Add some fun 10 your club events by having a transmitter hunt! Foxhuniing is a craze sweeping the
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully vnna-d & Iested nation, but many clubs are missing out on the action because they lack the experise or lime o

develop their own foxhunt transmitter. We set one of our most devious and sneaky engineers 10 the
task of designing an easz to build and use, ye! highly capable Foxhunt transmitler. A snazzy
microprocessor controfler has both preset and pmgra.mmed:rle transmission characlenstics allowing
you 1o easily sel the difficulty level from "beginner lo “know-i-all"! The SlyFox, FHT-1, is crystal
controlled in the 2 meter band (crystal for 146.52 included) with a power output of 5 walts that is
adjustable by the controfler. The transmidter is programmed to 1D in CW or add our voice hun if
you really want %o aggravate the troops - "Ha ha, you canl find me!” Join the fun, get rid of 1

stuffy old meetings and picnics. have a foxhunt!

DF-1 Foxhound direction finder kit .......559.95 CDF Matching case set for DF-1 __514.95
FHT-1 SiyFox Foxhunt transmitter kit $129.95 FHID-1 Voce ID option... ...529.95
CFHT Heavy duty metal matching case Setior FH T=1 . iicnsnnsssssessssssssssssnes $29.95

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING' . includes FREE disk software. PC Board and Full Documentation. Kit form
P-84A........... e SODIE  PUBM e §5095 CASECPK...... $1495

SPEECH

SX-20 20 METER SSB/CW TRANSCEIVER

Finally, a handy go anywhere rig that puts the
fun back into ham radio. How about the DDS
synthesizer that tunes in 10 Hz steps with
exceptionally low noise for weak signal
reception. Or. how about the built-in lambic CW
keyer that has a digital readout of your CW
speed. Perky 10 watt AF output (that's only
11/25 units below a 100 watt rig!) can be tuned
dowm for true ORP operation. Included with the
SX-20 is the hand mike with handy UP/DOWN
butions for remole uning of the ng while drving
— or biking — or boaiing. Available in both fully
assembied and fun to buld kit form, you'l find

that the SX-20 will become your favonie rig.
5X-20 20 meter SSB/CW Transceliver, L T s W e ST
PO L 1 WE ITIRY vniiosovssinnnioncsipmresmin mriviriessenspsmssp e irbiiiavirersiises G aGs e T Sy s T

SX-20 20 meter SSBICW TranSCeiVEr Kl FOMM........cccvimmessscssssmsssmmsssrnssssssssmessssssssssmsrssassasssssennss 5349..95
Optional CW Audio Filter SXCWN WT .. ...549.95 ;
Cw KEYE H Hun your own EI'E'FE"E' Fra racdio stabon! Descramble mos! scramble Sﬁ!EITtS heard on
_ Bun your ows Siereo F ko skond| Cosceti ot st e Joed

SPEAKER-MIKE Send perfect CW. Microprocessor keyer features 4 programmable | yHz EM broadcast band up to 1 mile, | S5@Mbled communication system over the

- i ' - . h hone or radio. Latest 3rd generation IC is
Fits  Icom. Eig;ﬂa:pnﬂlguﬂ F;rL?nESE &nﬁﬁpﬂ?iﬁj{::::g: ;-E.’rda'tﬁfigﬂht;n E‘,Tfﬁ'; Detailed manual provides helpful info on | {eq for fantastic audio quali?}' - equivalent to
Yaesu, AlinCo. | .y pi RFI proof. EAROM memory keeps messages up to 100 years - | FCC regs. antenna ideas and range 10| over 30 op-amps and mixers! Crystal

Ramsey and you'll go silent before the key' Includes built-in touch paddies or use | expect. Latest design features adjustable | controlied for crystal clear sound with a built-in

Ha?ifmhsi%a:; your own. Easy assembly and matching case sel available for a nice | line level inputs, pre-emphasis and | 2 watt audo amp for direct radio hook-up. For

stabion look. E-r"_i'ﬁlal controlled subcarmer. Connects 10 scrambie syslems, each user has a unil for ful

| . - : , duplex operation. Communicate in privacy with
speaker-mike to | CW-700 Micro keyer kit....569.95 MK Malching case set..... $14.95 | any CD or tape player, mike mixer or ihe §5.70. Atd our case sel for'a fifle

comolimeni | CW-TOOWT Assembled CW-700and case .............ceeviniiennns 5119.95 | radio. Indudes free tuning tool too! For a |:|r|:|1'E ss ional finish.

ceiver or other ACTIVE ANTENNA on-board whip antenna CsSD matching case set............. $14.95
ICOM  style FM-10A Stereo transmitter kit .. $34.95 | SS-70WT Assembled

handie-talkie? | Cramped for space? Get longwire performance with this deskiop SS-70 and case set $79.95
The Ramsey | antenna. Properly designed unit has dual HF and VHF circuitry and G2 M Casewhipantset.. ... S14.95 — e

SM-1 speaker-mike is a beauty. 's only 1 1/2" | built-in whip antenna, as well as extemnal jack. RF gain control and 9V

wide by 2 1/2 inches high and has a handy clip | operation makes unit ideal for SWLs, traveling hams or scanner buffs MICRO-MIKE CRYSTAL RADIO

on the back so you can easily clip it 1o your | who need hotter reception. The matching case and knob set gives the
lapel or shinl Itsﬁmail imurn;l speaker {s.n't unit & hundred dollar look! ! i World's smallest FM wireless mike. | Relive the radio past with a crystal set like your

ng 10 break any eardrums bul s ear | AA-TKR............. $28.95 Maiching ca knobset, CAA . 51495 | Smaller than a sugur cube - including grand'athf:r b, USH genuine Galena crystal and

ns wed in case are clums |Udlng E-Tﬂ:'"ldﬂ.fd AM broadcast, shortwave -E."Hj

There's even a jack on the mike so when you AIRCRAFT RECEIVER pants supps g 4 E'H’EI'I: WW Il foxhole style. To compare modern
Ternlic audio pick-up (pin drop at 5 f) ¥

and transmil range of 300 fi. We include | Semiconductor deteclors, we include a diode for

plug it in musiuﬂhavememullnespeahar
jack from your radio. Fils all Radio Shack, | ; : :
JIEIL'JII'-'I. H’aegu. Alinco and Hamsay ngs. , W Hear exciting aircraft the battery (walch style), electret mike | comparison No soldering required and we even give
SM-7 Mini-Speaker mike =0 communications—pick up planes | @nd even a luning tool! Be a James anienna 'dﬁ-'?' Radio for free. get it now beiore
: ' up 10 100 miles away! Receives | Bond and leam SMT too! Clinton taxes ¥
110-136 MHz AM air band. | FM-5 Micro mike kit . %1995 | CS-1Crystaiset ki ..... S— K

Fully assembled......................524.95 |} — _ —
; T ST 3 P Y smooth varactor tuning superhet
SHoCEvenE (TR e Skl DR. NI-CAD CONDITIONER/FAST CHARGER

just hanging around the airport! New 30-page manual details pilot talk,

STEREO FM
SCRAMBLER

TRANSMITTER

a handy lttle

too. Add case set lor *'prn" look. Quit spending big bucks lor replacement battery packs, rejuvenate and condition your battenes
AR-1 kit o =o9g5 |for peak capacity. Advanced circuitry has optimized discharge belore charge to eliminale
Mah:hlng i:,ase 5431 CAFI T 644,05 | memory effect and 10 condition batteries that have been poorly cared for in the past. Quick

charge rapidly brings battery to full charge in less than an hour-just 15 minutes jor some types!
And Slop-off” charge mode squeezes every last bit of energy into each cell for the absolute most
capacity. Switch-mode regulator controls constant current charge while being monstored by a

negative delta-V system that cuts off the fast charge at the exact point of full charge-batteries

MORE

2M
POWER AMP

. KITS are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 cells (easily expanded)
/ - Easy to build power amp has B limes and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries,
Fantastic receiver thal captures the wond | power gain, 1W in, BW out, 2W in, 16W NEXT I::u',mg new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money

with just a 12° antenna! Can receive any 2 | put, 5W is for 40W out. Same amp as saving kit form or wired and tested with case at a special price. Kit builders: add our matching
MHz portion from 4-11 MHz. True | featured in many ham magazine aricies. MONTH‘S case set for a snazzy firush.

uperhet, has SMmooh VAIRGior tuning. | Comphite wih di pars, leks. case and T- DN-1 Dr. Ni-Cad conditionerast Charger kit ....................c.cooewrsseersssrrnnnessrn S49.95
AGC, RF gain control, plenty of speaker | H relay. CDN Malching case set.. 7o Mg Ll oo SO e N L M
volume and runs on a 8V batlery, | RA-1, 40W pwr amp Kil.............. g ISSUE DN-1WT Fully assembled Dr. Ni-Cad with case............. e R $89.95

Fascinating Scout, school or club project, | TR-1, RF sensed T-R relay kit.....§14.95
provides hours of fun for even the most

- ORDERS cALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
DXer, For the car, de |
Eﬁg?tfaveegunxnef. ﬂ?:mm;ﬁmh;gﬂ MINI KITS TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

bands (in 3-22 MHz range). each 1 MHz | Ramsey carries a complete line of low cost, = =

wide—tunable on your car radio dial. Add | easy to build, easy 1o use functional kits that TEAMS: Satisfaction guaranieed. Examine for 10 days. If not pleasad return in nﬂg-nal.lfmm

some Interest o your drive home! can be used alone or as building blocks in it S st g Foslogy s b oz
, ; Y, P surface mail, S. only) a 5. rders under ! f - residents a %

Shortwave receiver kit, SR1..........§20.95 | larger more complex designs. Mini-kits include

Shortwave converter kit. SC1 $27.95 | audio amps, tone decoders, VOX swilches sales tax: S0-duy paris warranly of kit pars. 1-year parts & iahor warranty on wired umits

Matching case set for SR1. CSR .. $14.95 | timers, audio alarms, noise-makers and even

Matching case set for SCI. CSC .514.95 | shocking kits! Call for our free catalogue! RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD




Number 8 on your Feedback card

Noteworthy hams

A list of “famous”™ hams was posted on the
Internet. Do you know any famous hams not on this
list? Let us know.

7L2NJY Dr. Mamoru Mohri, Japanese astronaut

9K2CS Prince Yousuf Al-Sabah

9N1MM Father Marshall Moran, missionary (SK)

A41AA Qaboos Bin Said Al-Said, Suitan of Oman

EAQJC Juan Carlos, King of Spain

FO5GJ Marlon Brando AKA Martin Brandeaux, actor

G2DQU Lord Rix (formerly Sir Brian), former

actor and charity head

G3TZH Tony Dolby, brother of “the” Dolby

G3YLA Jim Bacon OBE, weatherman

GB1MIR Helen Sharman, astronaut

HS1A Bhumiphol Adulayadej, King of Thailand

IOFCG Francesco Cossiga, former President of ltaly

JASFHB Japanese Minister for Transport and

Communications

JY1 King Hussein of Jordan

JY2 Queen Noor of Jordan

KOHWY Tex Beneke, band leader

K10KI Mickey Schulhof, head of Sony US

K2HEP John Sculley, CEO of Apple (lapsed)

K20RS Jean Shepard, author

K4LIB Arthur Godfrey, TV performer (SK)

K6DUE Roy Neal, television reporter

K7TA Clifford Stoll, author & scientist

K7UGA Senator (US) Barry Goldwater

KB2GSD Walter Cronkite, news reader

KBELQR Jeana Yeager, Voyager '86 pilot

KB6LQS Dick Rutan, Voyager '86 pilot

KB6OLJ Paul J Cohen, mathematician

KC40CA Gordon Barnes, weatherman

KDBOY Garry Shandling, comedian

KG7JF Jeff Duntemann, author

LU1SM Carios Saul Menem, President of Argentina

N4KET David French, CNN newsman

N4RH Ralph Haller, FCC PRB chief

N5YYV Kathy Sullivan, Chief Scientist NOAA

(former astronaut)

N6FUP Stu Cook, baseball player

NK7U Joe Rudi, baseball player

ON1AFD Count Dirk Frimouth, Belgian astronaut

S21A Head of Bangladeshi PTT

SUTVN/P Prince Talal of Saudi Arabia

SVZ2ASP/A Monk Apollo

U2MIR/UV3AM Musa Manarov, cosmonaut

VK2BL Graham Connelly, radio announcer

VK2DIK Dick Smith, entrepreneur & millionaire

VK2KB Sir Allan Fairhall, politician

VK2YOW Bob Hughes, radio announcer

VU2RG Rajiv Gandhi, Prime Minister of India (SK)

VU2SON Sonia Gandhi, XYL of VU2RG

WOORE Tony England, astronaut

W3ACE Armin Meyer, US Ambassador to Japan

W4ZG Worth Gruelle, started Raggedy Ann and Andy

WS5LFL Owen Garriot, astronaut

WGEEZV General Curtis LeMay (SK)

WEFZZ Samuel F.B. Morse 1l

WEJKV James Treybig, CEO of Tandem

W6QHS President of California Microware

weQY| Cardinal Roger Mahony

WB8JK John Kraus, astronomer

WAA4CZD Chet Atkins, guitar player
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WA4SIR Ron Parise, astronaut
WAGBTJM President of ISD Inc.
WATWYV Andy Giriffith, actor
WB4KCG Ronnie Milsap, singer
WB6ACU Joe Walsh, singer
WB6RER Andy Devine, actor (SK)
WD4SKT Donny Osmond, entertainer
KD4WUJ Patty Loveless, singer
WP4CO Jose Feliciano, singer

New Zealand forcing CW to
be dropped internationally?

At the last I[TU WRC meeting (1995) an initiative was
opened by the NZ delegation to visit this issue. The
agenda item was not pursued at that meeting, but will
appear as part of a larger “look™ at amateur radio at the
1999 WRC.

Many national societies are now examining this
issue, including ARRL, RSGB, RAC, IARU, elc,
IARU and ARRL have established working groups
to prepare for WRC-99. You should contact your
national society with your views and recommenda-
tions as early as possible.

Agenda item “2.2 Consideration of Article 525
concerning the amateur and amateur satellite ser-
vices" for WRC-99.(Art. S25 renumbers previous
Art. S32 which contained Radio Reg. 2375, ama-
teur Morse tests for HF privileges internationally.)
As result, the IARU has established a committee
called The Future of the Amateur Service Commit-
tee (FASC) to assist/ advise the |IARU in formulat-
ing policy/positions on the above WRC-99 agenda
item.

The committee has a long list of matters on the
agenda, and the committee is to encourage full dis-
cussion of these matters; invite comments from in-
dividuals, groups, member societies, and regional
organizations; participate in meetings and take into
account comments it receives; prepare reports, rec-
ommendations, and proposals by the Administra-
tive Council, member societies and others.

As a first step, all IARU member societies have
been invited to send opinions to the chairman of
the FASC (VK3KI) as to "how the Radio Regula-
tions might be modified or improved to meet the
challenges of the 21st Century”.

The first regional conference to consider recommen-
dations from the committee will be the Region 1 Confer-
ence to be held in Israel, September 1996. Others will
be held over the following two years leading to WRC-99,

In the UK, the Radiocommunications Agency has
asked the Radio Society of Great Britain to con-
sider formally the proposal to delete Morse testing
as a requirement for HF pnvilege. “Whether the Morse
testis a relevant means of differentiation (between classes
of license).. It is clear that this is an issue on which there
are differing and strongly held opinions. It is now timely
to reconsider this issue and o decide whether the Morse
requirement is one in which radio amateurs see
relevance to the next millenium.”

In France, FBIIE, vice-president of UFT (Union
Francaise des Telegraphiste) has written, “Let those

who are against the CW exam not delude them- |

selves, they risk having something other than CW

to learn. Those who are in trusteeship will not do |

J

away with (overnight) a filter' so efficient for con-
trolling access to the HF bands...the CW examina-
tion is not really so difficult._.it opens up horizons
certainly more interesting than all the data-process-
ing systems (which are) useful indeed, but of which
one tires so quickly, and which render communica-
tions more and more impersonal” (Translated from
La Pioche, journal of UTF, by Ken Quigg GI4CRQ,
and printed in Morsum Magnificat, Feb. "96.)

This will be a hot topic in the two and a half years
before WRC-99. Be prepared to respond to surveys/
polls by ARRL and probably others, and to clearly
express your reasons for retaining or dropping

 Morse as a requirement for HF operating privileges.
| Obviously the English and French are moving out

smartly to face the issue, and do have opinions
already in mind!
We are only a few months away from the first

| meeting at which the issue will be formally discussed

in light of the WRC-99 agenda, so you might want
to organize some thoughts carefully on the issue
and maybe E-mail or post to the FASC committee
member of your country, or nearest you.de AHENB

Hams get help from Baker

Rep. Bill Baker (R-California) has introduced a
bill to protect ham volunteers in the Volunteer Ex-
amination program and the Amateur Auxiliary of the
FCC from frivolous lawsuits while they are doing
their volunteer jobs. The bill, HR 3207, would afford
amateurs engaged in statutorily defined activities
with the VE program and with the Amateur Auxiliary
the same liability as federal workers under the Fed-
eral Tort Claims Act. When individuals who fall un-
der such protection are sued for something they
have done while performing their duties, the Fed-
eral government steps in to protect them. Baker in-
troduced the measure, the Amateur Radio Volunteer

| Services Act of 1996, March 29, 1996, as an amend-

ment {o the Communications Act. While the bill would not
afford absolute blanket immunity, it does offer a fairly rig-
orous body of legal protection from the kind of malicious
litigation that tends to frighten volunteers away from these
activities, said ARRL Legislative and Public Affairs
Manager Steve Mansfield, N1MZA.

Baker said that Amateur Radio volunteers pro-
vide an invaluable service to all ham radio opera-
tors by assisting in licensing and monitoring
activities, thus saving taxpayer doliars. Those sav-
ings would dry up if volunteers stay away for fear of
lawsuits, Baker said in a letter to colleagues. The
bill is a simplitied version of legislation originally
introduced in the 103rd Congress by Rep. Jim
Slattery. Individuals and private organizations cur-
rently protected by the Federal Tort Claims Act in-
clude Volunteers in Service to America (VISTA), the
Peace Corps and the Job Corps.

Baker has enlisted members of both parties as
original cosponsors of the bill. These include:
Charies Wilson (D-TX); Bob Wise (D-WV); Edolphus
Townes (D-NY); Mike Parker (R-MS); Toby Roth (R-
WI); Charles Taylor (R-NC); Ron Dellums (D-CA);
David Funderburk, K4TPJ, (R-NC); Ed Royce (R-
CA); Norman Dicks (D-WA); Vern Ehlers (R-MI);
Chris Cox (R-CA); Andrew Jacobs (D-IN}; Harold
Rogers (R-KY); Dennis Hastert (R-IL); Dave Weldon
(R-FL); Anna Eshoo (D-CA); Ken Calvert (R-CA);
Doug Bereuter (R-NE); Gene Green (D-TX); George
E. Brown (D-CA); Eva Clayton (D-NC). and Sam
Farr (D-CA).

Hams may want to write their own Congressional



Representatives urging them to support HR 3207.
(From: ARRL Bulletin 19, 4/96.)

Harrisburg, PA, hams help
in floods

About thirty volunteers from a Pennsylvania ra-
dio club came to the aid of the Red Cross to help
after the Susquehanna River overflowed its banks,
flooding the state capital on January 20th. Accord-
ing to John Obradovich W3IS, President of the
Harrisburg Radio Amateur Club, hams provided
communication between Dauphin County Red
Cross headquarters and two mass-care facilities
that lacked telephone service. The following day,

the Red Cross requested additional volunteers
with vehicles for disaster assessment training and
reporting. Several hams were among those who
reported.

No electronic renewal

The FCC will not renew your license elec-
tronically. So says the ARRL's Regulatory In-
formation Branch in response to several recent
queries. The League says that you can now
download Form 610 from the FCC fax-on-de-
mand service or from the FCC's home page on
the World Wide Web.

The FCC now only renews a ham radio li-
cense if an application is received within 90

days before or two years after the expiration
date. It will not be renewed if submitted ear-
lier. And, if you apply for renewal after your li-
cense has expired, you may not operate until
the application has been processed.

As announced last year, there is really no
good reason for a person not to renew his or
her license prior to expiration. Since last fall,
the FCC has been sending out a mail-in re-
minder called Form 610-R. You should receive
it at least 90 days before your ticket expires. If
all of the information is correct, you just need
to sign the form and return it. If for some rea-
son you do not get a Form 610-R, a regular
Form 610 is OK to use. From AMATEUR
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KLM has more new antenna's.

NEW 2 METERS

High performance 2 Meter Yagi's from KLM. All feature broad band folded dipole
driven elements, insulated thorough the boom parasitic elements. Low loss teflon
coax balun rated at 2KW's. Available with SO-239 or type "N" connectors.

Call or write for our new 1996 catalog

(Foreign requests please include $2.00 for postage and handling).

2M-7X

2M-10X 2M-12X

10.3 dBd

8 feet 9 inches

2M-15X

12.5 dBd

15 feet

21 feet

13.4 dBd

14.8 dBd

28 feet

KIM

ANTENNAS INC.

P.O. BOX 694 « Monroe, WA 98272
Tel: (360) 794-2923 « Fax: (360) 794-0294 « E-mail: KLM_ANTENNAS@MSN.COM

Gain figures are "REAL WORLD" measured against a Reference Dipole

Dealers Inquiries Welcome

CIRCLE 225 ON READER SERVICE CARD

NEVER SARY DIE
Continued from page 6

know all the players. Suddenly I found that

the ARRL General Manager, the League

counsel, and the directors all thought of the
members as sheep, with no opinions worthy
of consideration. It’s the same arrogant atti-
tude 1 see in most politicians.

Hey, if I suddenly “die” of a heart attack, I
want you to know that my heart is in fine
shape and that the CIA seems to leave a trail
of heart attack victims who have caused
trouble. Shades of the KGB! The Apollo

| reporting on the book may be endangering

our country.
Exit Line

When this book arrived and I saw that it
was an exposé of NASA, claiming that the
moon flights were all faked, I expected to
start reading the usual unsupported baloney
like that which supports just about every
claim I've read for zero-point energy, N-ma-
chines, and other mysterious new power
sources. | was a 100% total believer 1n space
flightt. Oh, 1 didn’t think the potential

mission data is still highly classified, so my | benefits of visiting Mars were worth the

investment, considering the federal deficit,
so I was glad to see that program canceled
last year. Ditto the super collider.

But I’ ve been a space fan since childhood.
I got hooked early by a cartoon strip around
1929 called “Jack Swift.” No relation to Tom
Swift, though later in my childhood I en-
joyed those books. Buck Rogers was there,
but he didn’t hold a candle to Jack Swift. Nor
did Flash Gordon. Heck, the early Buck
Rogers cartoons still had people using
airplanes in the 25th century, Tsk.

So the whole idea that the Apollo flights

had been no more real than the recent
Continued on page 13

73 Amateur Radio Today = June 1996 9




Number 10 on your Feedback card

The Discharger

A NiCd nurse you really should build.

battery discharger? Why would
you want to discharge batteries”?
There are two reasons for dis-
charging your NiCds. One is to measure
the capacity of the battery pack to deter-
mine if it has exceeded its useful life. We
all know that even NiCds have a finite
life span, but we tend to assume they are
good forever in everyday practice. Many
NiCds are, however, rated for aboul
1,000 discharge-recharge cycles.

The other reason for discharging your
NiCds is to recycle them to recover from
“low energy memory.” If N1Cds are only
partially discharged and then recharged
repeatedly, they tend to “remember” this
limited duty cycle and will not thereafter
deliver their full rated capacity. They
can often be recovered by a series of
controlled discharges and recharges.

The Discharger was intended to help
4 to 12 NiCd cells, and allows measure-
ment of the energy capacity of the pack.
It can be used to determine when batter-
ies are no longer useful, and as a test de-
vice to measure the useful life of a

|

Knowing a battery pack’s useful life or
capacity can be a lifesaver in situa-
tions where battery discharge can re-
sult 1n damage or loss, such as iIn
radio-controlled model airplanes.
When used in recycling batteries, the
Discharger will provide a measure of
capacity for each discharge-recharge
cycle to let the user determine whether
or not progress i1s being made. The
Discharger will automatically measure
the time to discharge a battery pack so
you can read it later at your conve-
nience, thus eliminating the need (o
monitor the process in real time.

The Discharger is simple to build and
to use. There are no critical adjustments
or fussy circuits. All parts are readily
available from a variety of sources, 1
have included a PCB layout, a Parts List,
and parts placement drawings. Etched
and drilled PCBs are available from
FAR Circuits (18N 640 Field Court,
Dundee IL 60118), or you can make
your own. LED indicators show the state
of circuit operation. You simply build it

types. | and use it, after checkout of course. Data

variety of different battery
J &) 2.5 Volt
g Reference
= =0 Select
E“g Number
E K ﬂf CE”S
‘ K (] - Control-
|
\/

Fig. 1. Discharger block diagram.
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Marion D. Kitchens K4GOK
2709 Colt Run Road
Qakton VA 22124-1101

measured on batteries at this QTH are
provided
baltteries.

for comparison with your

Photo A, The completed discharger (proto-
type unit),

I you enjoy building and using simple
“hassle savers,” you will want to build
the Discharger. It’s a handy test device
to have around your ham shack.

Theory

The purpose of the Discharger is (0
discharge your battery pack at a known
current rate (200 mA in the design), and
measure the time it takes to discharge
the batteries. The time-current product 1s
then a measure of your battery pack ca-

. pacity in mA-hr. Discharge 1s to a volt-

age of 1.0 volts per cell in the pack. The
Discharger circuit compares the battery
pack voltage to a known voltage, and

- when the voltage is 1.0 volts per cell in

the pack, the Discharger switches to an
idle current (12-15 mA) and thereby
terminates the discharge.

Fig. 1 shows a functional block dia-
gram of the Discharger. The circuit is
powered from the battery pack being
discharged. A multi-position switch pro-
vides a voltage tap-off from the battery
pack to the comparators, dependent on
the number of cells in your battery pack.
That voltage is compared 10 a stable 2.5



MEJ-989C 3 KW Antenna Tuner

More hams use MF J-989s than any other 3KW tuner in the world!
Why? ... Because MF] uses super keavy duty components to make

the world's finest 3 KW antenna tuner et
In Stock at ham dealers ev erijh ere! '

Call your dealer for your best pnce

*349°>.

e New for 1996 -- MF]J AirCore™ Roller Inductor
e Super Heavy Duty Components ® Made in U.S.A.

* Handles 3000W PEP SSB

® peak/average Cross-Needle SWR/Wattmeter
e Antenna Selector ® Balun ® Built-in Dummé Load

More hams use MFJ-

MF] uses super heavy duty roller
inductor, variable capacitors, antenna
switch and balun to build the world's
most popular 3 KW antenna tuner.

The rugged MF J-989C handles 3
KW PEP SSB and covers 1.8 to 30 MHz,
including all MARS and WARC bands.

MF]'s new 1996 AirCore™ Roller
Inductor, three-digit turns counter and
spinner knob gives you exact inductance
control for absolute minimum SWR.

You can match dipoles, verticals,
inverted vees, random wires, beams,
mobile whips, shortwave -- nearly any
antenna. Use coax or balanced lines.

You get everything you've ever
wanted in a high power, full featured,
antenna tuner -- widest matching range,
lighted Cross-Needle SWR/Wattmeter,
antenna switch, built-in dummy load,
balun, convenient flip-stand -- all in a
sleek, compact cabinet.

MFJ] builds the world's most popular
3 KW antenna tuner using these
super heavy duty components . . .

MFJ AirCore™ Roller Inductor

MF]'s exclusive super henv_‘v duty
AirCore™ Roller Inductor has an air core that
can'tburnup! You get ultra high-Q, the lowest
loss, highest efficiency and highest power
handling of any roller ‘inductor in ham mdm

MF]'s exclusive Self-Resonance Killer'
keeps potentially damaging self-resonances
away from your operating frequency.

Large, self-cleaning wiping contact gives
excellent low-resistance connection without
arcing or contact burning.

A solid '/s inch brass shaft with selt-align
bearings gives smooth non-binding rotation.

Some competing "legal limit" tuners use a
lossy, low Q, solid core with erratic electrical
contacts and have potentially damaging
self-resonant frequencies. This can cause
excessive heating and can destroy the core.

Rl

Massive Transmitting Capacitors
Look inside . ., you'll see two super heavy
duty transmitting variable capacitors that can
handle 6000 volts. Extra wide (0.27 inch) stator
plate spacing gives you arc-free operation.
Specially shaped plates give low minimum
capacitance when unmeshed. This and a hefty
250 pf maximum give you an extremely wide
matching range -- even on 160 and 10 Meters.
The nearest competing “legal limit” tuner
has variable capacitors physically much
smaller than the MFJ-989C's. Theirs is rated
at 4500 volts -- a full 25% less than the
MFJ-989C. Theirs 1s more likely to arc --
not what you want in a "legal limit" tuner!

Super Antenna Switch

The MFI1-989C super heavy duty antenna
switch 1s made of two individual ceramic
wafers wired in parallel. Extra wide spaced,
heavy duty contacts handle extreme voltages
and currents. We've never burned one up!

You can select two coax antennas (directly
or through tuner), balanced line/random wire,
or built-in dummy load.

3 KW Currenf Balun
MFJ's super heavy duty 3 KW current
balun for balanced lines uses fwo giant 2'/2 inch
toroid cores. It's wound with Teflon™ wire

connected to high voltage glazed ceramic
feedthrough insulators.

The MF J-989C lets you safely operate high
power into balanced feedlines without core
saturation or voltage breakdown.

Some "legal limit" tuners have iferior
voltage baluns with smaller diameter toroid
cores and use soft plastic feedthrough
insulators that can arc and melt.

More reasons why the MF J-989C is the
world's finest 3 KW tuner. . .

Builf-in Dummy Load

A full-size 300 watt non-inductive 50 ohm
dummy load is built into the MFJ-989C.

You'll find it handy for transmitter tuning,
testing and repairing your ng, setting power
level, adjusting your mic gain and more.

Some "legal limit" tuners don't have a built-
in dummy load. They want you to pay for an

89s than' any other 3 K ' tuner!

Sleek and
The compact MFJ-989C slides right into
your operating position -- you'll hardly know
it's there. It's just 10°/:2x4'/5x 15 inches. Do you
really want a bulky "legal limit" tuner that's
bigger than your amplifier?

Supenrior Cabinet

The MFJ-989C's premium, low-profile
all-aluminum cabinet has a sub-chassis that
adds strength and RFI protection.

Every cabinet is chemically treated and
has a tough, scratch-proof vinyl cladding -- not
paint that can scratch or chip off. You won't
find a tougher, longer-lasting finish anywhere.

Detailed logging scales and legends are
permanently silk screened on real aluminum
front and back panels -- they aren't decals or
glued-on paper f-_..mpq that can peel off.

Construction
Every MFJ-989C uses PEM nuts (nor self-
tapping screws), wing-nut for ground post (not
a cheap nut), fire-retardant epoxy glass PC
board (nor canvas based), heavy guage wire
throughout (not small guage), locking
compound on nuts/bolts (nof loose hardware).

No Maiter What™' W

Every MFJ-989C is protected by MFJ's
famous one year No Matter Whar™
unconditional warranty. We will repair or
replace your MFJ-989C (at our option) no
matter what for a full year.

Others may give you a limited warranty on
defects in material and work manﬁhip

But what do you do if your "legal limit"
tuner burns up and they say, "Sorry, your
limited warranty does not cover that?"

Outstanding Customer Service
We're here to help keep your MFJ-989C
performing flawlessly -- no matter how long
you own it -- just call 800-647-TECH(8324).

Call lyour dealer for your best price
n

tock at ham dealers everywhere!
Order today or pick one up at your favorite
dealer or hamfest -- no shipping, no waiting.

Free MFJ Catalog

Nearest dealer/Orders: 800-647-1800

external dummy load that just gets in your way. 76206.1763@compuserve.com FAX: (601) 323-6551

Cross-Needle Meter
MF]J's lighted Cross-Needle SWR/
Wattmeter lets you monitor SWR, forward and
reflected power simultaneously. Read both
peak and average power in IwWo power ranges.

o1 year unconditional warranty 30 day money back

guarantee(less s/h) on orders from MFJ #Add s/h

MFJ ENTERPRISES, INC.

Box 494, Miss State, MS 39762
(601) 323-5869; 8-4:30 CST Mon.Fri.
Prices/Specs subject 1o change. ©1996 MFJ, Inc.

MF]...theworld's most trusted name in antenna tuners!
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5 2T External The red LED is on as long as the battery

Fig. 2. Discharger schematic.

volt reference. As long as the voltage on
each of the cells in your battery pack re-
mains above 1.0 volts, the constant cur-
rent discharge circuit is activated, as are
the appropriate LED indicators.

Discharging to less than 1.0 volis 1s
not recommended. For example, on a
four-cell pack, the voltage would be 4.0
volts when the discharge 1s completed.
When the battery pack voltage falls be-
low 1.0 volts per cell, the discharge cir-
cuit is disabled and the circuit goes into
an idle mode. To measure the discharge
time, an external clock is also active as
long as the discharge circuit 1s.

The discharge current of the Dis-
charger is set at 200 mA. so a 400 mA-
hr. battery pack should discharge in
about two hours if it is at rated capacity.
The external clock should then measure
a discharge time of around two hours.

The complete schematic is shown in
Fig. 2. A resistor divider string allows

selection of the number of cells in vour
battery pack, thus providing a suitable
voltage to the LM339 comparator. An
LM336 2.5 volt reference provides the
other input to the LM339 comparator.
The remaining comparators of the
LM339 are used as logic elements to op-
erate the LEDs, the External control
(clock), and the LM317 constant current
part of the circuit. Note that the LM339
enables/disables the LM317 circuit by
controlling the series TIP-120 transistor.
The LM334 provides a constant current
of about 9 mA for the LEDs, 1o prevent
burnout with the wide range of voltages

| over which they have o operate.

Note that the 10Kk resistor in series
with the IN914 diode connected to pin |
of the LM339 provides hysteresis 10
prevent the discharge circuit from re—en-

' ergizing once the discharge cycle is

completed. The Auto/Manual switch
forces the LM339 logic into the

Fig. 3. PCB lavout pattern.
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pack is being discharged. It switches off
and the green LED comes on when the
discharge i1s complete.

Construction

The construction is rather straightfor-
ward using the PCB. The PCB foil pat-
tern is shown in Fig. 3. Check out each
portion of the circuit as il is constructed.
The unit is designed to fit a 5-1/16" long,
2-5/8" wide, 1-5/8" deep experimenter
box with a metal closure. Note that the
usual thin sheet metal closure that comes
with the experimenter box does not pro-
vide an adequate heat sink and should be
replaced with a panel at least 1/16"
thick. Fig. 4 shows the drill pattern for
the enclosure.

Study the schematic (Fig. 2) and the
parts placement drawing (Fig. 5) before
starting construction.

First, put in all the resistors, caps and
diodes. Install the LM336 and L.M334,
and tack solder the LEDs in place.
Check to make sure these are all in-
stalled with proper polarity; it’s easy 1o
install the LEDs wrong. The anodes of
the LEDs should be connected to the two
15£2 resistors. Do not install the LM317,
TIP-120 or LM339 yet. Use an in-line
fuse of about | amp, and apply 5 VDC 1o
the board. The fuse will blow if you con-
nect the power with reverse polarity—
that’s what it’'s for. On 5 VDC, the
current should be only about 1 mA.
Check for proper voltages on the IC
socket. Only pin 12 should be connected
to ground. Pins 5, 7. 9, and 10 should be
at 2.5 volts, and pins 2, 3, 6, 8, 11, and
14 should be at 5.0 volts.

Next, jump pin 2 to ground, and the
red LED should light up. Jump pin 1 to

. ground and the green LED should come



NEVER SAY DIE
Continued from page 9
award-winning Apollo-13 movie
was totally preposterous. But
once | started reading I couldn’t
stop. Indisputable evidence piled
up, fact after fact. As far as |
know, no one who has read the
book remains unconvinced that
the world has been sucked in by
one of the biggest snow jobs In
history. If you read the book and
aren’t amazed at the enormous-
ness of the deceit, and the success
NASA and the CIA have had in
keeping it secret, | sure want to
hear from you.

Well, they did as good a job
with secrecy on the Manhattan
Project back 50-some years ago,
so it’s not without precedent.

And why didn’t Russia blow
the whistle, when they had 1o
know early on that man would
never survive in space beyond
the Van Allen Belt without mas-
sive shielding against the intense
radiation from solar flares? Read
the book on our cost 1o bribe
them.

Say, 1 wonder what else our
beloved government has been
doing that we haven't heard
about? Let me know, okay?

Radio Bookshop

I’ve been going out of my way
to avoid selling the books I've
been recommending, knowing
that some money-oriented readers
would cry that I was “just trying to
sell books.” On the other hand,
some of the books I've recom-
mended are difficult to find, so I'll
start adding some of them to the
Radio Bookshop inventory. The
Bookshop, which 1 started in
1958, has always been just a ser-
vice, and never organized for a
profit.

Anyway, if you're interested
in having something really inter-
esting to talk about on the air,
I've arranged for Radio Bookshop
to handle the NASA book. I don't
think you're going to find it in any
book stores. Send $25 plus $5 ship-
ping/handling to Radio Bookshop,
70 North 202, Peterborough NH
03458. If you order any other books
(like mine, for instance), the one
shipping charge covers everything.
Foreign orders will have to be more
to cover the shipping. (See order
form page 88.)

Instinct?

Now what in heck is instinct?
European cuckoos, which are
raised by birds of other species,

N . ———— i e i —

migrate without guidance to pre-
cisely the spot in Africa where
their parents migrated before
them. Fish return to the streams
where they hatched to spawn.
Turtles find the exact same
beaches where they were born.
Monarch butterflies make one
migration, from the Great Lakes
region to specific butterfly trees
in Mexico. The examples that
“science” explains as instinct are
endless. So, what’s instinct?

What science can’t explain it
gives a name to and ignores or
denies.

How do lost animals find
their owners in places they’ve
never been before? When a rat
learns to navigate a maze, how
can future unrelated genera-
tions be born with the knack
for similar mazes? Is there a
whole lot more to the adapta-
tion of species than random
Darwinian survival of the fit-
test?

If you decide to do some re-
search along these lines you'll
find organized science fighting
you every inch of the way with
ridicule, a refusal to publish
your papers, and efforts to pre-
vent any funding. Is it any won-
der that our progress in non-ac-
cepted scientific fields has been
so slow?

In the US I've seen the efforts
of the Department of Energy sci-
entists to make absolutely sure
that if a new cold fusion industry
develops, it will be in Japan, not
here in America.

According to The Skeptical
Inquirer, telepathy doesn’t ex-
ist, yet almost every day I ex-
perience it with Sherry. She’ll
be driving along, with me in
the back seat working, and I'll
suddenly look up and remark on
a sign or something unusual,
Every time, it’s something she’s
particularly noted and wanted to
tell me about, but didn’t want to
interrupt my work.

I've reviewed books for you
on how to communicate with
plants and animals. Science 1is
doing well with microcircuit de-
velopment, but sure has a long
way to go (with other scientists
fighting every inch of the way)
toward understanding psi, in-
stinct, and other such phenom-
enon it doesn’t understand and
thus ignores or denies.

The comforting thought is that
virtually every scientific belief
(law) is eventually shown to be
either untrue, or just partly true.

Continued on page 15
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1996 Atlanta HamFestival

June 8-9 1996

Earlier than normal date to avoid the Olympic crowds!

New location: Historic City Hall East

(formerly Sears on Ponce de Leon)

* Indoor Air Conditioned Flea Market
* Free Guarded Vendor Parking

* Parking Deck Tailgate - Just like the old days!

» Forums: Recent DXpeditions - Kermedec! - Easter Is.!

* Exciting INTERNET programs - Beginner to Expert Levels!

Many Attractions Nearby
Carter Library » Underground Atlanta * Scitrek

Z00 Atlanta » Convenient to Downtown

Info: Marty Reynolds, Chairman:404-8 14-9304

marty @aad4rm.radio.org

HELP!

Yourself and Amateur Radio

Yes, you can contribuite to the future

of our hobby by doing your part

toward the completion of the exciting

Phase 3D Satellite

—-—_—-—-—-—

S A

How? Join AMSAT

$30 per year U.S. $36 Canada& Mexico $45 Elsewhere
For a limited time: New and renewals receive a FREE
copy of KB1SF's great book How to Use the Amateur

Radio Satellites Plus 6 issues of the AMSAT Journal.
AMSAT » 850 Sligo Ave. Suite 600 * Silver Spring MD 20910 or call
301-589-6062

|
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Fig. 4. Drill hole pattern fora 5" x 2.5" panel.

on. Connect the “Manual™ (Auto/Manual |

switch) copper land to ground and the
red LED should light up again.
Remove the 5 VDC power before in-
stalling the LM339 in 1ts sockel. and
check for proper orientation. Simulate
the #4 Cell switch position by tempo-
rarily connecting pin 4 of the LM339 to
the wiper of the 20k pot. Apply 5 VDC
to the unit and the green light should
flash briefly before the red light comes
on. Current consumption should be 10 (o
12 mA with the red LED on. Adjust the
20k pot for 3.08 volts on pin 4 of the
LLM339. You may want to refine this ad-
justment later. The control switches,

LM317 and TIP-120. should be mounted |

next.

See Fig. 6, Fig. 7, and Photo C for the
suggested method of doing this.

Note the orientation of the rotary
switch, making sure the solder lugs are

aligned with the PCB solder holes. Only
four “positions™ and the “pole™ of the ro-
tary switch are used. The switches and
jacks should be mounted on the sheet
metal closure, and short solid wires sol-
dered to the pins as shown. The LM317
and TIP-120 should be mounted to the
angle aluminum with insulators, as
shown in the drawings. Be sure 1o use
thermal compound when mounting the
LM317 to the aluminum angle.

Next, bolt the aluminum angle to the

closure, using thermal compound be-

tween the aluminum angle and the 1/16"
thick closure. The assembled PCB
should then be positioned over the solid
wires and the LM317 and TIP-120 leads.
Note that the circuit components are ori-
ented toward the switches and closure.
Make sure the ground lugs of the two
jacks are connected to circuit ground,
and the other lugs are connected to the

Battery Input ONJOFF

| | o -
(F Ty ¥ L
" !

Rt

| uto/Manual

LT L
oE LTI I"I: o
II

Fig. 5. Parts placement diagram.
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positive battery input and to the output
of the LM339 chip (pin 13). An error
here will cause a short circuit!

Push the assembled PCB down until 1t
is about 1 inch above the front metal
panel (closure). Make sure it IS square
with the metal panel before soldering the
connections. It 1s a bit of a chore to get
all the wires in place, but be patient—the
result is worth the effort. Now solder all
the wire leads to the circuit board. You
might want to adjust the length of the
LED leads at this point for proper pro-
trusion through the closure. Photo D
shows the resulting components all
mounted on the circuit board. The clo-
sure serves as the Discharger front panel
(see Photo E). If you are not following
the suggested construction technique, be
sure to mount the LM317 on a suitable
heat sink, and insulate it from ground.
The TIP-120 needs to be insulated too,
but since no heat-sinking is required it
can be left free-standing on the PCB.
Photo F shows WODLQ's standard con-
struction technique.

Continue the checkout as shown in the
Discharge Checkout Sequence sidebar,
using a variable voltage power supply to
simulate the discharging battery pack.
The supply should be rated at more than
200 mA, and capable of controlling the
voltage to the indicated values accu-
rately and easily. Conduct these tests in
the sequence shown; otherwise the re-
sults can be confusing. When conducting
the tests listed in this sidebar, you will

~nole that the supply voltages for the

switch between the red and green LEDs
is different when the voltage is decreas-
ing than when the voltage is increasing.
That is because of the built-in hysteresis.
It is the decreasing trip points that need
to be accurate. That’s what’s happening
as a battery is being discharged, of
course, and that 1s what this circuit is
for—discharging balteries.

As a final check, you could verify that
the External connection goes to ground
when the red LED is on. An LED with a
current-limiting resistor makes a good
indicator for that. Make sure the positive
input goes to pin 13 of the LM339 chip.
and ground goes 1o the Discharger
ground. Limit the current into pin 13 to
about 12-15 mA. The LM317 should not
get hot on a 4 or 5 volt supply. You
might want to check its temperature on
higher battery voltages to verify that
your heat sink is adequate.



NEUVER SAY DIE
Continued from page 13

Epileptic Fits

Thank heavens for the fast-
forward on my VCR remote!
Well, with exposé TV programs
on almost every night, there’s al-
ways the chance that if I don’t
record them I'll miss finding out
about another military-industrial
complex boondoggle, another
Congressional, medical, food
stamp, welfare, and so on scam.
The fast-forward button helps
me avoid not only the commer-
cials, but the wallowing in
others’ misfortunes, which the
networks squeeze for every
teardrop on these shows.

Did you catch the “Dateline”
program with the exposé on the
medical scandal over epilepsy?
Any time you think that old
Uncle Wayne is exaggeraling
about the mendacity of our so-
called health care servers, who
fight every low cost cure for a
serious illness ferociously, all
you have to do is a little reading.
Like the Racketeering In Medi-
cine book, which 1 recom-
mended moons ago. Yes, it’s on
my list of books you're crazy if
you don’t read.

The program explained that
around 70 years ago a very suc-
cessful cure was found for epi-
lepsy. But since it did not call for
the use of any pharmaceuticals,
the medical industry buried it.
Except for one woman, who
fought the medical bureaucracy
for years, this cure would have
been lost. Now kids with epi-
lepsy can get this dietary treat-
ment at Johns Hopkins, but only
if they learn about it. Unfortu-
nately, the AMA-FDA-NIH-
WHO cartel has done a magnifi-
cent job of keeping most doctors
unaware of this simple cure.

Maybe you saw the program
about the Australian doctor who
discovered an inexpensive quick
cure for ulcers. The medical
establishment fought him tooth
and bloody nail for years before
he finally won. | think it was
the article about him in The New

Yorker which finally blew off the |

lid. The medical journals, which
play only the pharmaceutical
company tunes, refused to
publish his papers.

Let’s Play Doctor

There’'s a new book (well,
new to me) that’ll be on the
next expansion of my list of
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recommended books. This is
Let’s Play Doctor, by Dr. Joel
Wallach. He’s the Nobel Laure-
ate nominee who started out as a
vet for around 17 years and then,
as he puts it, got his license to
kill, his MD.

[ got introduced to Wallach by
three different readers, who sent
me tapes of a talk he gave called
“Dead Doctors Don’t Lie.” |
should put the tape on my book
list; it’s spectacularly interest-
ing. So I sent for his book. Wow!
I find I'm using it almost every
day for reference. It’s a large for-
mat book, 203p, 1995, $13 from
Wellness Lifestyle, Box 1222,
Bonita CA 91908.

Wallach points out that most
of the illnesses from which
people suffer also used to afflict
animals and thus be costly to
farmers. Simple, inexpensive
cures for these illnesses were
discovered years ago by veteri-
narians. Today, animals no
longer suffer from arthritis,
Alzheimer’s, diabetes, heart
trouble, and so on. Just the vic-
tims of our “health care” indus-
try. Sorry, but the more I leam,
the less I trust doctors, lawyers,
politicians, and the chairmen of
other major industries. Oh yes, and
any govemment bureau. . .except, of
course, the FCC.

The question arises...are¢ you
and all of your family in top-
notch, fit and trim, robust
health? If not, are you interested
enough to learn more about your
problems and maybe solve
them? Probably not, if it means
having to read some books.
Right?

Healthy, Wealthy & Wise

How does that resonate with
you? Well, in addition to my
occasional grumbles about how
we can make amateur radio
more fun, I've been thinking and

Continued on page 17
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OWN THE
WORLD'S BEST
FOUR-WHEEL-DRIVE
BASE STATION

Add a QMS Antenna Tuner System to your SSB.

>895.00

The QMS is an SGC Smartuner” automatic antenna coupler, an SG-J03 extended fulk

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

The QMS is that large box strapped to the
side. We admit, at first glance it looks a h{t] unusual.
~“Buf once vou use it, vou'll : |
find an almost unbelievable
jump in reception and
transmitting range (3-20
db) The Q‘dS makes a

mttlﬂgedgESGC HFSSLB gr—
and it will blast holes. | - 3,1?11,,1@5 e mlllllﬂ ,
lhrongh tl]ﬁfiﬂl' mnuntmn l andl anienna on e
ranges and probably some s s
laws of physics. Power and v ﬂ;}ﬁﬂﬂm
focus are everything in Fdbarmd
HF-SSB ham rigs. Buy Hiﬂimﬂﬁ |
this and own'the best base
station nn-*nr uff-@% road.
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The SGC Building P.O. Box 3526 Bellevue, WA 55009 USA (206) T466310 Fax: (206) T46-6384
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Photo B. Completed PCB assembly, without
switches, etc.

Use a battery-operated mechanical
clock so that it retains the display after
power is turned off. The Discharger
turns the clock power on when the bat-
tery pack is being discharged, and off
when it is finished. Set the clock to
12:00 at the start of a run so that it will
display the exact discharge time when
the run ends. The connection at the Ex-
ternal is an open collector NPN transis-
tor inside the LM339. It can be used to
operate a variety of things other than the
clock, if desired. The transistor is rated
at 15 mA and 35 V. Photo G shows the
Discharger, battery, and clock ready for
operation.

Operation

Connect your clock with its battery
wire through the External jack as indi-
cated in Fig. 8. Set the Auto/Manual
switch to the Auto position, and the No.
of Cells switch to the number of cells in
your battery pack. For example, if your
battery pack contains four cells, set the
swiltch to position 4. Be sure to use a |
amp fuse in the line between your bat-
tery and the Discharger, and plug your
battery into the Input jack. Turn on the
power switch, and check that the clock is
running. Reversed polarity connections
between the clock and the Discharger
will cause the LEDs to blink on and
off—make sure the polarity is correct
and the clock is running. When the dis-
charge is complete the red LED will go
off, the green LED will come on, and the
clock will stop. Record the time on the

N

Fig. 6. Suggested assembly sequence
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clock after discharge is completed. Mul-

tiply that by 200 mA and you will have |

the mA-hr capacity of the battery pack
just tested. For example, if the clock
reads one hour and 45 minutes, vour
battery pack has 350 mA-hr capacity.

To get a more precise measurement,
you can measure the discharge current
by putting a mA meter in the power
leads when initiating the discharge—
you should have recorded this value dur-

ing checkout. This value will change |

very little as the battery is being dis-
charged, and is reasonably independent
of the battery pack voltage; therefore, it
can be measured only once. and then

. that value can be used for all battery

' Manual operating mode. In this mode, |

pack discharges.

To determine if your battery pack has
exceeded its useful life, yvou will want to
put it through several charge/discharge
cycles. Start with a fully charged battery
pack, and measure its discharge time.
Make sure that the mA-hr measured is
near the rated capacity of your battery
pack. If it is, simply recharge the pack
and put it to use. If the measured mA-hr
capacity is not near the rated capacity,
you will want to “recover” the battery
pack. To do that, repeat the discharge/re-
charge cycle several times. After three
charge/discharge cycles,
pack should show increased mA-hr ca-
pacity if it is still useful. Repeat the
charge discharge process until the bat-
tery pack no longer increases its mA-hr
capacity. Doing this a few times will
make the user appreciate the Auto fea-
ture of the Discharger, because you
don’t have to monitor the process—just
read the clock when it is convenient.

Proper operation of the Discharger as-
sumes that all cells in the battery pack

are good. A shorted cell will cause im- |

proper voltages and improper operation
of the unit. You will normally want to
start with a fully charged battery pack.
Note that the Discharger will not operate
properly on battery pack voltages below
about 3.5 volts.

During normal operation the Auto/
Manual switch should be in the Auto po-
sition. That allows the internal circuit to

determine when the voltage on each cell |
in the battery pack has reached 1.0 volts, |

and shut down the 200 mA discharge
current, If your battery pack has a num-
ber of cells not selectable from the No.
of Cells switch, then you can use the
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Photo C. Leads on switches, ready for
attachment.

the discharge circuits are forced into 200
mA discharge current operation, inde-
pendently of the battery pack voltage.
Therefore, the operator will have to
monitor the battery voltage manually to

- determine when the battery pack is dis-

charged. Discharge of battery packs with
more than 12 cells is not recommended
because of the thermal load they impose
on the LM317. The red and green LED
indicators tell the operator what dis-
charge mode the circuit is operating in.
When the red LED is on, the battery
pack i1s being discharged at 200 mA.
When the green LED is on, the dis-
charge 1s completed and the current has
been reduced 10 about 10 mA.

Measured results

The results of measuring the capacity

shown in the Battery Discharge Data
sidebar. Note the sometimes small, but
notable, improvements achieved by the
discharge/recharge cycling. Some bat-
tery packs (not shown in the charts)
were found with quite weak cells and
showed marked improvements via the
cycling process. For comparison, the
chart shows the mA-hr capacity mea-
sured for a fresh set of Alkaline AA
cells.

Acknowledgment
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Fig. 7. L-mounting bracket.
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writing a good deal about the HW&W as-
pects of life...much to the annoyance of
monomaniacal hams. But the listener re-
sponse to my appearance on the Art Bell
(W60OBB) radio talk show was almost
enough to get me thinking.

It was a three-hour interview and Art sells
the tapes, if you're interested. It originally
was broadcast on November 17th, and then
rebroadcast on January 1. | talked a lot about
amateur radio (of course) and a bunch of
other things.

While my enthusiasm for amateur radio
brought a few inquiries for more informa-
tion, my discussion of health was the one
that resonated the most and resulted in some-
thing over 2,000 letters. If you got a re-
sponse like that to an interview it might
almost make you think too.

Let me sum up my message. If you’'re in-
terested in being healthy, wealthy, and wise,
you have to start first with wisdom. And that
means reading. If you read the right books
you'll be healthy and wealthy. [I'm
convinced that you can, by making some
nutritional changes, double your normal life
span. And by knowing the well-kept secrel to
wealth, you can become a millionaire in five
to seven years, starting from scratch.

The catch is simple. It's change, and most
people would rather die (and will) than
change their habits.

Health

Let me put this simply. After reading a lot
and talking with some people I trust as ex-
perts, I'm convinced that when it comes to
long-term illnesses, they’re all the result of
poor eating habits. And most, if not all, can
be reversed by changing your diet. If you eat
right and add the minerals and vitamins that
are long gone from our industnally truck-
farmed land, you're not going to have diabe-
tes, arthritis, Alzheimer’s, Parkinson’s, heart
attacks, brittle bones as you age, and so on.
Worse, you can raise holy hell with the So-
cial Security system by living to 120-150
years in good robust health.

I won't go into the details of what foods
and additives you need in your diet, but I
have a pretty good idea, and it includes
changing your drinking water to eliminate
chlorine and fluorides, as well as very small,
but pervasive amounts of new chemicals.
Maybe you read the article in the January
15th ('96) The New Yorker on the plummet-
ing sperm count worldwide. I've been rec-
ommending this magazine for a long time for
anyone interested in developing wisdom.
Hey, you aren’t born wise, you have to work
diligently to build wisdom. The Good Lord

with hormone receptors. The human species
is totally unprepared for this, because it has
never happened before.” For instance there’s
“Dioxin, which is a byproduct of chemical
manufacturing and of the paper-and-pulp in-
dustry, which is present at low levels nearly
everywhere in the environment, and can
cause an astonishing amount of damage.”
The article goes on to explain that rats given
a very small dose of Dioxin during preg-
nancy produced males with a 60% reduced
sperm count. A widely used pesticide,
vinclozolin, emasculated the male pups.

Organic farmers avoid the pesticides
which are in our supermarket food, but their
produce still doesn’t have the minerals we
need.

Look, our bodies adapted to the foods and
waters in the environment over millions
of years. Now, just in the last few decades,
we've stopped getting the minerals and

vitamins our bodies were designed to use.
The result is a wide range of illnesses and a
cutting of our life span in half. This also has
affected our immune systems, making us
much less resistant to passing bugs and
infections.

There is also the impact of pain, both
physical and mental, which lowers our im-
mune system. But there are some ways to re-
duce this substantially, thus keeping the im-
mune system strong. I'll have to write an in-
struction book on how anyone can do that.
I's not difficult, but it’s not presently
accepted by the medical-industrial complex.
Your doctor may be as kindly as mine, but he
does not have your best interests at heart.
The medical industry only makes money
when you get sick, so they have a $1.4
trillion stake in your getting sick. If all they
had to do was repair people damaged in

Continued on page 19
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A much better-engineered design re- | | H | Battery Discharge Data |
sulted from his contributions. All build- | ‘ Checkout Sequence | |
ers will thank Gene for building a unit in | | Battery Pack Size Discharge # mA-Hrs. |
parallel with the original prototype, Conduct the following tests with a || #1  AA  #I 171.1
thereby providing necessary unit-to-unit | | yariaple voltage supply in lieu of the | | #2 391.1
variables and a more refined design. | battery pack. | #2 389 7 ‘
My NiCds are now in better condition ‘ ‘ ‘ | #4 3082
than ever before. The Discharger is easy 1. Connect a 5 volt power supply to | #2 AA # 291.2
to duplicate and can save considerable | | 1ha battery connection points of the 47 4443
hassle with your Ni_Cd::.. Building it 1s Discharger, observing proper polarity. #3 4335
fun and the result is rewarding. Build 7. Set the Auto/Manual switch to the ‘ ‘ ‘ 43 #1 1053 .4 ‘
one for yourself! ‘ Auto position, and the # Cell switch to #2 1099.8
the #4 position. # AA  #1 3473
B 3. When you turn on the power 27 462 1

| switch, you should see a very brief | Alkaline AA #1 1554.2
‘ ‘ ‘ flash of the green LED, followed im- ‘ ‘ -. . 1
mediately by the red LED coming on
and staving on.
4. If for some reason the red LED Parts List
g |  does not come on, put the switch mo- | | ‘ ‘
| ‘ mentarily in the Manual position, and ‘ Resistors (All 1/4 Watt) |

Photo D. Completed board with all the parts | | then back to the Auto position. 10 ohm
mounted. 5. Adjust the 20k pot for 3.08 volts 15 ohm (3)
on pin 4 of the LM339, with the red 1.5k |
T, 'LED on. | J 2.2k |
‘ 4 ‘ ‘ 6. Switch to #8 position, and the H 2.7k |
green LED should come on, and the | | 3.9k |
- voltage on pin 4 should drop noticeably. 8.2k (2)
7. Set the switch to #12 and the sup- 15k
‘ - ply voltage to 15 volts, in that order, | ‘ 10K (3)
‘ | ‘ 8. If the red LED does not come on, ‘ ‘ | 33k
switch momentarily to the Manual posi- 20k trimpot
Photo E. The board mounted on the front tion. and then back to the Auto position.
panel, ready for paint and labeling. 9. Slowly decrease the supply volt- ' | Capacitors
| age through 12 volts. The green LED ‘ | 22 uF
should come on when the supply volt- ‘ [ 2.2 UF (3) |
age 1s close to 12. Note that going up 0.01 uF

from below 12 volts will require
higher voltage to get the red LED to | | | LEDs (small) |
‘ ‘ ‘ come on. This is normal. ‘ ‘ | 1 red

10. Switch to position #10, making | green |
sure the red LED comes on.
~ 11. Slowly decrease the supply volt- | | Semiconductors
= J ‘ age through 10 volts. The green LED ‘ ‘ | TIP 120 |
Photo F. WODLQ's Discharger—standard | S‘hﬂuld Soms 0n-wnen {he vosage ¥ ‘ LM 317 [
construction technique. CioEtg “*l " - s s
2. Switch to #8 position, making LM 336
sure the red LED comes on. | LM 339
‘ 13. Slowly decrease the supply volt- | 1N4001
| age through 8. The green LED should ‘ ‘ | IN914 ‘
come on at 8 volts. -
14. Recheck the #4 supply voltage =l —
| operation to see if it has changed. If || ¢ | ] |
‘ ‘ necessary, readjust the 20k pot so that ‘ | E‘ :E-”l"lmmm* Megll;atamﬂﬂ ‘
the green LED switches on just as the ‘ | g ik 3 __#_1 | |
voltage is decreased to 4 volts. |8 s—— | EElyoey |

15. Measure and record the current 7L ok atersst Bty
drawn by the Discharger while the red | ﬂ/.rf' With Wires Seldered o Each Side |
Photo G. The Discharger, with the clock, ‘ ‘ LLED is on. It should be near 200 mA. ‘ ‘ L_ - i

ready for operation.
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Fig. 8. Clock timer connections.




NEVER SRY DIE
Continued from page 17

accidents, the industry would be more like a
$500 million complex, with almost no phar-
maceutical companies, and a tenth as many
hospitals. Calling it a "health care™ industry
i1s as honest as calling the War Department
the Department of Defense. Har-de-har.
Let’s really be nice and call it the Peace
Department and have a Secretary of Peace.

Wealth

As with health, accruing wealth calls for a
change in the life patterns which have been
rather thoroughly ingrained. If you want to
make more money than the lower middle
class you are going to have to spend time do-
ing the necessary homework. School? Col-
lege? Forget it. Once you’ve learmed to read,
school is an enormous waste of time. Self-
education is the key, and that means reading
and asking questions.

If you have the guts to break your well-in-
grained habits and start eating night, and
learning, you can make all the money you
want and have a damed good change to live
to 150 in good health. Have you the will-
power to not smoke that cigarette? To not
swizzle another beer? To turn off the TV and
read one of the books on my “You're Crazy
if You Don’t Read” list?

Have you ever bothered to read Napoleon
Hill's Think and Grow Rich Pocket book? He
first published it in 1937 and it’s still in
print. How about Parkinson’s Laws? In
Parkinson’s The Law and the Demand, his
Third Law points out that almost anyone can
become a millionaire by the time they're 25
if they drop out of school at 15 and self-edu-
cate themselves from then on. That's the
same thing I've been preaching.

The basic question is this: Are you a lem-
ming or a pioneer? Getting a ham ticket
shows a small sign of independence, so there
may be an as yet unsmothered spark of guts
somewhere within you. Our schools system
and society in general put a heavy pressure
on you to shut up and be a lemming. Don't
make waves. If you ever work for a large
corporation, any branch of the government,
the military, or teach, you quickly find out
how dangerous to your career wave-making
and ideas can be. But in those directions lie
enforced mediocrity and semi-poverty.

Our public school system was copied by
our churches in the early 1800s from the
Prussian model, which was designed to pro-
vide men for the Prussian army who would
obey orders without question. The last thing
the army or the church wanted to develop
was a thinking population. Thinking equals
trouble. The churches wanted unquestioning
churchgoers and business needed people

educated just enough to work in the factories |

of the industrial revolution.

The adventure of packet, ham satellite com-
munications, the microwaves, foxhunting, and
so on all provide an incentive to learn more
about radio and electronics. Is it fear that's
keeping you from exploring these new

territories? Or stick-in-the-mudism? I'm al-
ways disappointed when giving talks at
hamfests and I ask for a show of hands of
those who are on packet. Those on RTTY?
SSTV? Satellites? How many have worked
more than 300 countries? How about going
on a DXpedition?

No, they’re on the local repeater. They call
into a 75m net. 2m SSB? Nope. Meteor scat-

ter DXing on 2m? Nope. Maybe some aurora |

contacts on 27 Okay, what do they know
about M-PEG and compression algorithms?
Why am I not seeing any hands?

Wisdom

How many people do you know who are
really healthy”? How many are wealthy? How
many do you consider wise?

The response to my interview on the Art
Bell talk radio show was encouraging and
started me thinking about some sort of a
newsletter or magazine devoted to helping
people to make their lives better. But what
could I do about procrastination? Most of us,
even when we know what we're doing is de-
structive to our health or wealth, can’t stop
ourselves. Well, I'll eat this now and diet to-
morrow. I'll waich the ball game today and
exercise tomorrow. I'll put that new antenna
up next week. Sure, I'd probably make more
money if I'd read some books...and I will
when | find time. Yes, I've been there and
done that, so I know all about it personally.

As we get older and find our lives more
and more restricted by the things we’ve done
to our bodies, we finally start getting more
interested in health. We start wanting to
learn, at long last, about what food, water,
air, exercise, sun, EMFs, poisons, and all
that stuff we’ve pretty much ignored has
done to us. And then, what the heck we can
do about it now, if it isn’t too late?

Some of us get angry when we find that :
the tobacco companies have knowingly been |

poisoning us. That the power companies
have been doing ditto with their power lines.
That the pharmaceutical companies, with the
assistance of the FDA, NIH, WHO, AMA,
and so on have been not only poisoning us,

but doing their best to keep us from finding |

out how to be healthy. That scientists in gen-
eral don’t know what the heck they are talk-
ing about. And that our whole society is
rigged to make sure that you don’t ever make
much money.

Do you think there is enough interest
in breaking out of the all-pervasive, destruc-
tive pattern we’ve been living to support a
newsletter? Probably not.

Skeptic

Now and then a book comes along that
gets me all excited. “Wow!” stuff, Like the

René book exposing the whole moon landing |

program as no more real than the “Apollo-
13" movie. Which apparently was a docu-
mentary-type movie of a completely fic-
tional event. The NASA Mooned America
book will be on the next update of my list of

Continued on page 21
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Number 20 on your Feedback

Wheelchair Mobile

Dave Skinner KCSNLK operates from his wheelchair.

The CW class is about to begin
when David KCSNLK and his
dad, John KAS5SVAQ, arrive.
David Skinner wheels into place. begins
to set up his PC laptop, and prepares to
copy code. After eight weeks of class
he’s confident he can nail down the 5
wpm exam. One week later he does, at
the volunteer exam session.

Despite David’s confinement to a
wheelchair due to muscular dystro-

phy, he leads an active ham life. |
Dave can be found on the local re- |

peaters, talking to some of his bud-
dies. In addition, he works on a

computer, using a specially designed
mouse for input.

Photo A. Dave Skinner KC5SNLK in his
wheelchair mobile.
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Because Dave did not want radio
frequency (RF) hitting the back of his
head and needed an antenna with some
gain for use with his radio. His dad de-
signed and built an antenna that uses
an automobile up/down motor to raise
and lower the whip. It enables Dave to

- use the higher gain antenna with

|

Paul J. Graziani WD5BIV
8324 Leatrice Drive
Little Rock AR 72227

for the weekly Metropolitan Amateur
Radio Club 2 meter net and participates
in public service activities. He was re-
cently elected Club Secretary for 1996.
Aided by technology. Dave i1s able to
contribute and participate with his fel-
low hams. He 1s currently working on
upgrading to General Class.

“Equipped with his laptop computer and VHF transceiver,
David can be in either voice or digital communications from
wherever he sits.”

higher power while keeping the RF |

well above his head. He can lower it to
get through doorways and to miss
those ceiling fans commonly used here
in the South.

While on the subject of heat, only
someone familiar with Arkansas sum-

- mers knows the fierceness of the late
- June heat on the afternoon of Field Day.

David was out there working the VHF
station, chasing those contacts on an
early evening E-skip. He also managed
to enjoy the fellowship and traditional
potluck dinner served by the Metropoli-
tan Amateur Radio Club at its annual

' Field Day effort. David listened intently

o the senior members of the Ozark
Would Be Adventurers and Liars Club,
who always meet on Saturday evening
of Field Day. We now consider him a

'~ junior member along, with several of the

other younger hams present.

He doesn’t let his disability stand in
his way. Dave has served as net control

- communications “shack.”

He does seem like a young man 1n
a hurry. If you don’t believe it, just
stand by while he zooms down the
hall in his electric wheelchair mo-
bile, living up to the tradition of
teenage drivers. The batteries pro-
vide power for his chair motor, as
well as for his on-board high-tech-
nology ham station.

Equipped with his laptop computer
and VHF transceiver, David can be in
either voice or digital communications
from wherever he sits.

“He has been a real imspiration to
other hams and a contributor to the
club,” said Kenneth Keplinger
N5SXLX, president of the Metropolitan
Amateur Radio Club.

If you are passing through Little
Rock, Arkansas, give a shout on the
146.07/67 WBSGFA repeater for
KC5NLK. There's no lelling where
vou'll find him in his mobile



NEUER SARY DIE
Continued from page 19

“books you're crazy if you don’t read.”

As soon as | read that book I called René
and asked what else he had. A few days later
The Last Skeptic of Science arrived. It's an-
other page-turner I couldn’t put down. It's
self-published, 179p, 1995, $25. As soon as |
read it | faxed René 1o send me some copies
to make available through Radio Bookshop.

Why did I get so excited? Well, René
(nom de plume) fearlessly tackles Newton,
Einstein, Hawking, Hubble, et al and wins.
Do you really, honestly believe that the
moon causes our tides? Or that there really
have been ice ages? Or that there is a gravity
force? Or that there ever was a Big Bang? Or
black holes? An expanding universe? Or
hundreds of fundamental particles? Or that
the earth’s magnetic field has reversed itself?

Or that we have the field because the earth is |
a big magnet? Or that volcanos are caused by |

leaks from the earth’s molten interior? Or
that the transmutation of elements is either
impossible or difficult? That the speed of
light is constant? That objects of different
weights drop at the same acceleration in a
vacuum? Or that the ice cap over Antarctica
is millions of years old?

René does a masterful job of tackling
things scientists (he calls them science phi-
losophers) and most of the rest of us have
been taught to accept as facts and laws, re-
ducing them to exploded theones. If you are
a heavy believer in the authority of the scien-
tific establishment this is a book you'd better
not read, just as his moon book is best not
read by people who are true believers in the
honesty of our government.

For instance, when I got a call from Len
WAZ2IHI about his efforts to help get the
word around on the Beck blood purifier, |
mentioned the NASA book to him and he got
a big laugh out of it. April Fool, right? So I
suggested he stop reacting for a moment and
think. Remember the photos and movies of
our astronauts walking on the moon and the
footprints we could plainly see? Sure, Well,
have you ever walked in hot, dry sand? You
don’t leave any footprints, just dents. It takes
moisture to hold sand or dirt in place to leave
a footprint and the moon’s surface is about
250°F during the two-week day, so it is as
dry as anything is ever going to get. It cer-
tainly is not going to register footprints. Un-
less moon dirt, unlike any other dirt, dust, or
sand ever discovered, has some magical
properties which bind it together, allowing
individual grains to stick to each other.

Len squirmed and then said that obviously
moon dirt is different. It holds footprints and
tire tracks. Sure, and to hell with facts. 1
hung up, chuckling.

René cites dozens of solid reasons why
nobody has yet been able to visit the moon.
After reading this book you'll have some-

both of these to your list of the most exciting
books you've ever read.

René’s ideas tie in with what I've learned
recently from other books on my recom-
mended list, such as The Big Bang Never
Happened, by Eric Lemner, Footprints of the
Gods, by Graham Hancock, and so on.

Maybe you’ve watched some of the recent
TV exposés of the way the pharmaceutical
companies, in conjunction with the AMA,
FDA. NIH, WHO, and so on have covered
up inexpensive and effective cures for ulcers
and epilepsy. If so, you can understand why
I'm reading every book I can find on alterna-
tives to the current sickness repair system,
and perhaps why I have less and less faith in
authority figures. And that particularly holds
for Ph.D.s and our beloved government. I
suppose I should have been warned, since
Ph.D. stands for a doctor of philosophy, not
science.
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AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES

DELUXE SERIES
S-1330 25MHz $439
S-1345 40MHz $568
S-1380 60MHz $759

= Auiomalic Beam Finder

» Buili-in Componant Tes!
= Pl all of the leatures of e “sfiordabls”™ serss!!

Little that I was taught about science in
high school and college has stood the test of
time. 1 was taught that our solar system got
started when another sun passed close to
ours and sucked off the stuff making the
planets. And my college physics classes
never once mentioned quantum mechanics.

Say, I hope you are enjoying being with
me on my adventure into leaming about our
universe, health, and so on. I've always found
it exciting to leam new things, and I have this
drive to share the things | enjoy with as many
others as I can. Amateur radio has provided me
with endless adventure as I've learned about
one new mode after another. I've had a ball
DXing, DXpeditioning, and contesting. I'm
frustrated at failing to get our Techs to upgrade
and experience the thrill of working a VK
or ZL on 75m phone, or the fun of making

contacts through our ham satellites.
Continued on page 23

WRITE FOR A
FREE 60 PAGE
CATALOG!

MX-9300

Four Functions in One Instrument
FIIII..I'I:I';
« One instrument with four test and mea-

BUrinNg systems:
. « 1.3GHz Frequency Counter
Q.& * Digital Multimetor
= Digital Triple Power Supply

IV E A ISVE TASVE2A

* ?MHz Sweep Function Generator

= Dual time bage
= |lluminated internal

gradicule

Model XP-581
4 Fully Regulated Power Supplies in One Unit
i DC voltages: 3 fxpd - +5Y @ 34, + 02V @ 1A, 12V @ 1A « 1 Varable - 2.6 - 2OV (@ 24

Ideal for laboratories,
service shops and hob-
byists.

1.3GHz Universal Counter
Model F-1300

* Pariod
* Framamncy

B&K Model 1688

High Current (25 amp) Power Supply
Variable 3-14VDC

XK-550 Digital / Analog Trainer

Elenco’s advanced designed Digital /| Analog Trainer Is specially
designed for school projects. ki is built on a single PC board for maxi-
mum relability, N includes 5 built-in power supplies, a functon gener-
ator with continuously sine, triangular and square wave formas

1580 tie point breadboard area.

XK-550
Assembled and Tested

*169.%

XK-550K - Kit

139.™

Tools and meter

shown optional
15 DAY MONEY BACK

- GUARANTEE
& FULL FACTORY WARRANTY

PHICES SUBJECT TD CHANGE WITHOUT NOTH.E

thing to talk about on the air besides all that
money you put into your big antenna.

Both the NASA exposé and the Skeptic
book are $25 (plus $3 s/h) from Radio
Bookshop. I'll be surprised if you don’t add

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-0904 (847) 541-0710

SHIPPING: 48 STATES 5°
_THI-_H_; CALL (85 min. / $15
IL RES. 8% TAX

| -|_
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Number 22 on your Feedback card

Upgrading Your Transmatch

Make your buddies sick with envy by adding a Ten-Tec tuning bridge.

uch to Wayne’s chagrin, any
regular listener on the ham
bands will find out in short or-
der that the hot topic of conversation
most evenings is equipment, and of all
the equipment that hams love to talk
about, antennas are number one. If you
listen long enough you will also find out
that there are really only two basic types
of hams: those who buy the biggest, tall-
est, and most expensive antenna systems
their spouses and their communities will
allow and then talk about them inces-
santly: and those who don’t, and talk
about rhar incessantly. 1 fall into the lat-
ter group. There are a variety of reasons
for this, not the least of which is that I'm
a ham because I love to build things, and
antennas are among the few pieces of
gear that won’t cost an arm and a leg to
fool with. Besides, they can be as simple
or as complex as your mother-in-law. In
other words, any idiot can build one—
even I can.
When I first began to experiment with

odd bits of wire on slippery rooftops. 1 |

was fortunate enough to own one of
those remarkable little radios from Japan
that included, among other extraordinary
features, a little bitty antenna tuner
that would whir and growl and click its
way (0 a perfect match between its

Photo A. Install the relay, RCA power jack,
and a fuse on the back panel of the
rransmatch.
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transmission line and my rooftop cre-
ations. Alas, as the last sunspot peak be-
gan to wane | was forced back onto
resonant antennas, first by the addition
of a linear amplifier and second by trad-
ing up to a transceiver with a bit more
basic receiver performance. I now drive
a new American rig that doesn’t have
one of those fancy tuners. Oh well.

Clearly what was required here was an
external transmatch of some sort so that
I could deliver all those gobs of power to
my loops and longwires and windoms.
The big shock came when I began 1o
price automatic antenna tuners for kilo-
waltt stations. I hoped there was a less
painful way...and there was.

Tuning a transmatch

[ had known for some time that an or-
dinary noise bridge, of the type used to
measure the impedance of an antenna
circuit, could be used as an aid to tuning
a transmatch. You will recall that these de-
vices, available commercially and de-
scribed numerous times in amateur
publications, inject a noise signal into a
bridge circuit comprised of an unknown
antenna impedance and a variable capaci-
tance in series with a variable resistance.
While listening to the noise at the trans-

f

Dan Hall KJ7FX
7819 N.E. 128th Ave.
Vancouver WA 98682

All of this without emitting a lot of
rude and offensive signal onto already
crowded bands! This was important to
me. With one or two possible excep-
tions, there is nothing quite so annoying
as a tuner-upper doing his thing right in

- the middle of an ongoing QSO or net op-

.f

|

|

eration. Even more irksome, perhaps, is
the knowledge that the guilty party has
probably followed the old admonition to
move a little off frequency to tune up;
he's not going to be bothering his bud-
dies a bit, but doesn’t mind dumping a
little QRM on the other guy as long as
it’s anonymous.

The Ten-Tec bridge

So along comes TKits, a division of
Ten-Tec, with a new product line that
serves up a simple circuit on a board,
complete with parts for stuffing and an
excellent instrucuon manual, at rock-
bottom prices. 1 thought that their Kit
#1051, a "“Transmatch Tuning Bridge,”
and my old Murch 1.5 kW “Ultumate
Transmatch™ ought to team up for the
perfect “almost automatic” antenna
tuner. They do, and it works terrific!

There’s a phrase 1 first encountered in
the works of Lewis Carroll that ring true
for any project of this sort: “Begin at the

ceiver, you adjust the variable capacitor | beginning, then continue on until the

and resistor until a sharp null is obtained,
then read the calibrated values of these
components and modify the antenna to
suil. If you substitute a 50 £ resistor for
the vanable R/C devices and insert a
transmatch in series with the unknown an-
tenna impedance in this circuit you will
have created a great aid to tuning a

end, then stop!” Having said that, how-
ever, there are a few words ol caution
and encouragement and some advice of
a general sort that I'd like to impart by
way of preparation for the journey. First,
just about any antenna tuner would be
suitable for this project, as long as
there’s some extra room to mount the

transmatch. Now you simply adjust the | circuit board and its interface to the

variable portion of the unknown arm of the
bridge until the null is obtained. The trans-
ceiver will then be looking into a 50 £2 load.

tuner “under the hood.” Secondly, if
you're made like most of us you are
probably a little uneasy about poking



NEUER SAY DIE
Continued from page 21

Selenium

As | read the latest stack of
club newsletters 1 kept seeing
obits for local hams who have
died of heart failure or stroke.
Veterinarians solved that prob-
lem for animals decades ago.
Farm animals don’t die of heart
attacks or strokes. Farmers add
pellets with the minerals which
are missing from today’s crops
to their animals’ feed. But don’t
ask your doctor about preventative
medicine, vitamins or minerals—
they're not his field. If doctors
were taught anything about health
maintenance instead of just about
repairs they wouldn't be dying an
average of 17 years younger than
the rest of us.

They're taught how to treat
symptoms.

Cows, pigs and horses don’t
die of heart attacks or Alzheimer’s
because farmers give them the min-
erals they need with their feed. Well,
that's something for you to think
about as the ambulance rushes
you to the emergency room.
That old ounce of prevention. Or
more likely, 50 mg of selenium
or some other missing mineral
that’s critically important to
your body’s function.

No, I'm no MD, nor even a
DVM, so I don’t ask you to be-
lieve me. But I recommend that
you do your homework the way
I have. I realize that you may not
have much time to read, what
with your time on the air, a little
time at work, watching ball
games and sitcoms — all mak-
ing you a living example of the
boiled frog syndrome: If you
drop a frog into boiling water,
he’ll jump right out. But if you
put him in warm water with a
fire under it he'll enjoy the
warmth until he's boiled.

And that’s the way it is with
our smoking, using drugs, and
eating food that lacks the basic
minerals and vitamins our bod-
ies developed dependencies on,
over millennia of design. Our
bodies were designed to work on
raw wild foods. They were never
designed to cope with coffee and
doughnuts or Big Macs and
fries. So, either we have to fig-
ure some way to get our bodies
the materials they need, or settle
for half a life. The expression
“You are what you eat,” is right.

The Silent Keys column
doesn’t explain what SK'd the
recipient of this final ARRL

| Award, but

club newsletters
usually go mnto more detail. I'm
still disappointed at reading
about hams who have done
much for the hobby only in club
newsletter obits. What a shame!

For instance, in the “Badger
State Smoke Signals” there was
a very nice obit about Travis
Baird WOVQD. Travis stroked
out (a mineral lack). He was into
music, opera, speed skating,
photography, sailing, football,
computers, the violin, ATV, and
so on. Now he’s gone.

Twenty of the 73 books on my
list of “books you're crazy if you
don’t read” are health oriented.
The most important is Maximize
Immunity by Dr. Bruno Comby. I
got a fax from him this moming
saying he’s planning on moving
to the US to establish a healthy-
living community. If you read
The Secrets of the Soil, another
of my recommended books,
you’ll find out how to grow food
that has the missing minerals.

Ever since the invention of the
flush toilet we've been getting
rid of the minerals in our crops
instead of refertilizing our fields
with them, as people did up until
this century. Now we use chemi-
cals as fertilizer, and we're suf-
fering the consequences.

Hmm, I wonder how many of
you grew up in the country with
a backhouse and had to shovel
out the privy every spring? My
family’s farm in Bethlehem, NH,
had no running water and no
electricity, so I know what it is
to take a flashlight out to the
privy in back of the barn at night
in the rain. And there was no
heat until the first one up (me)
started the fire in the kitchen
stove with newspaper, kindling,
and some kerosene to get the
wood going fast. And another
fire in the living room fireplace,
when it was really cold. While
the stove was warming up I'd re-
fill the kerosene lamps. The
stove had a water tank at one
end, so once the water was warm
enough I'd scoop some out into
a five-gallon watering can.
Then, in the summer kitchen, out
by the woodpile, I'd hoist the
can over my head with a pulley
and take a fast shower. That part
of the house was unheated by the
stove, so five gallons of water
was plenty.

America At War!
Short quiz: What is the

most expensive war in American
Continued on page 27

AMATEUR TELEVISION
GET THE ATV BUG

Ay

>10 Watt pep
Transceiver

Only $499
Made in USA

Full Color
and sound

Snow free line of sight DX is 90 miles - assuming

14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by

plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - no computer

or other radios necessary, it's that easy!

TC70-10 has adjustable RF out (1 to 210w p.e.p.) and sync
stretcher to properly match RF Concepts 4-110 or Mirage
D1010N-ATV amps for 100 Watts p.e.p. Specify 439.25, 434.0,

427.25 or 426.25 MHz, 2nd xtal add $20. Hot GaAsfet downcon-
verter varicap tunes whole 420-450 MHz band to your TV ch3.

Transmit and camera video monitor output. 7.5x7.5x2.7".

Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

Hams, call for our complete 10 pg. ATV catalog
Everything you need for 400, 900 or 1200 MHz ATV.

(818) 447-4565 m-Th 8am-5:30pm pst Visa, MC, UPS COD
Email: tomsmb@aol.com
P.C. ELECTRONICS

24 Hr. FAX (818) 447-0489
2522 Paxson Lane Arcadia CA 91007

310 Garfield St Suite 4

MOIToT R ONlé

ElecTRONICS €ugene, Oregon 97402 S”. O
—

(ontrol your home
from your radio!

The Auto-Kall® AK-16
DTMF Controller Board
features 10 relay driver
outputs and DTMF to X-10
house control capability!
Using your radio keypad, you can control either the relay
outputs, X-10 modules, or both! X-10 operation requires the
PL-513 Fower Line Interface ($20). The AK-16 mates readily
with our RB-8/1 ($99) or RB-16/1 ($142) relay boards. The
0-12 digit security code is user programable using your DTMF
keypad. Additional features include reprogramable CW ID and
several modes of operation, including two with CW response
tones. Printed circuit board, assembled and tested.
Visa, MasterCard, American Express, Discover Card
COD on Cash or Money Order basis only
S/H: $6 USA; $10 Camnada; $17 Foreigy. COD: $7

Price and Specifications are subject to change without notice

Orders: (800) 338-9058

Info: (541) 687-2118 Fax: (541) 687-2492
Se Habla Espanol. Pida Por Don Moser.

http://www.motron.com
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panel.

holes in the front panel of a piece of fac-
tory-built gear. Don’t be. There aren’t
many genuine collectors’ items out
there, and if you had one you would al-
ready know it. Besides, we are going 10
do an absolutely superb job of this and
will actually increase the value of the
piece. Finally, and this is very important,
there is an even older saying that goes
something like *“One cannot make
chicken soup out of chicken manure.”
We will need to be willing to acquire a

few new tools if our finished project is |

to have the quality that we desire. See
the sidebar.

The first thing 1 noticed as | unpacked
the kit was that Ten-Tec had gone to
greal pains to provide decent documen-

tation. Over the years I have assembled a |

number of projects that were hailed as
marvelous in advertising copy, but
proved to be largely design-and-build

efforts when they hit the bench. Not so |

the TKit! The instruction manual re-
minded me a bit of the old Heathkil
manuals: offset printed, well organized,
and intended to be a permanent addition
to the shack library. If I have any bone at
all to pick with its authors, it’s that they
either failed to recognize or forgot 1o
mention that the tuning bridge will not
work if your receiver’s noise blanker 1s

engaged; its manufacturer actually in- |

tended it to be that way. Mash the old
N.B. off button, however, and you'll
have an abundance of noise that you can
tune by. In any case, read the manual

a . RS T
Photo C. The circuit board mounts on the
back of the front panel,
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thoroughly and use the check-off format
as you work through stuffing the board.
Trust me—follow this advice and you'll
have far less trouble to shoot later, and
you’ll have a more enjoyable experience
to boot.

Assembly

Before stuffing the board, you should |

lift the hood on the old transmatch and
find out what kind of room we have for
parts placement. This an important step,

- by the way, not only for this project but |

for any that you may take on. I've had a

number of discouraging setbacks over |

the years when my impetuous nature
urged me to leap forward before I'd even

determined in which direction forward

lay! Planning is more important to a sat-

isfying outcome here than even the most |

ting when the contacts are at rest. By the
way, you may want to avoid using a re-
lay socket here. It will only add unneces-
sary cost and bulk in the installation.
You can firmly attach the relay to the
case with silicone adhesive and then sol-
der directly to the pins (see Photo A).
While in the neighborhood of the back
of the case, give some thought to how
you will power the circuit board and the
relay (if used). Though a 9 volt battery
can certainly be used. most of us have a
source of 13.8 volts around the shack
with enough extra juice (0 power a
project like this easily. I use RCA type
jacks and plugs for low voltage DC at
my station, with good results. Inexpen-
sive audio cables are handy for feeders
to various gear; just make sure that ev-
erything is plugged in properly before
powering up, and that each source jack

“There is no surer way of letting the smoke out of one of these
little ICs than sticking it in the holes with the notch at the
wrong end.”

perfectly soldered joint. We can easily
re-solder a cold joint but it's always
tougher to rip it all out and start over
when we’ve made a haphazard start. In
any case, start by taking stock of the to-
tal number of components and their pos-
sible locations within the unit.

You will have to decide whether to use

a relay or a heavy duty switch to transfer |

between the tuning and transmitting
functions. The decision was easy in my
case; I already had the relay. Bear in
mind, though, that using manual switch-
ing will require that you route high
power RF to some point in the case
where the switch can be located so as to
allow easy manipulation of its handle.
It’s not as easy as it sounds, but it’s cer-

tainly possible given some care in the

routing of RG-8. Don’t use RG-58 or
other mini types in this application; they
may not handle the high voltages typi-
cally found inside transmatches. On the
other hand, use of a relay should allow

placement of the transfer function di- |

rectly adjacent to the input jack from the
transmitter. The wiring diagram in the
instruction manual illustrates the appro-

| priate hookup. Use the normally closed

contacts for the transmil mode and don’t
worry about the relay coming apart here;
we are not switching RE, only transmit-

1s adequately fused. In any case, drill a
hole in the back panel of your tuner to
accommodate whatever power jack you
decide to use. Be careful not to drill into
any components within; use a wood
block il necessary to shield stuff from
accidental puncture. It's amazing how
deeply a 1/16th pilot bit can penetrate
before either pain or dismay can per-

- suade the brain that a pull-back response

1S 1n order.

Now that you have power it’s time 1o
locate and install the power switch. The
switch I used is a two-pole unit so that |
can energize the transfer relay and the
circuit board with a single handle. It can
be located at any convenient point on the
front panel. Notice that most of these
small switches have a tiny indexing
groove on the barrel that is supposed to
key into a tab protruding from the cir-
cumference of the hole cut to accept it.
(What?) Never mind. I don’t know any-
one who has one of those punches. Just
drill a tight round hole and use the hard-
ware that came with the swiltch to make
the most secure fit that you can. The
object here is to keep the thing from
spinning in its hole so that you don’t
know which way is on. A dab of silicone
adhesive on either side of the switch
body will keep things snug. Use great



| Y I you are reading this, you no
doubt have acquired over the
|course of your life a conglom-
eration of tools with which you
amaze everyone. You can per-
form such stunts as: extracting
an errant toothpaste cap from the
depths of a bathroom sink drain,
‘repiacing an electric light bulb
from the front of an automobile,
'or madvertently flipping the odd
' hamburger patty from the back-
vard grill into range of the fam-
i1ly Rottweiler. These tools will
not do. We will not be tightening
.l screws here with a butter knife,
‘lf one truly aspires to be a
genuine, true blue, Double
Throwdown Electronical Wiz-
‘ard, then one must acquire a
'simple kit of quality tools.
'Rather than try to describe every
item that should comprise this
\kil‘ I will profile a few that 1
have found helpful, if not essen-
'tial. for a project of this type.
The first tool on my “must™ list
1s always a decent multimeter.
There 1s only one brand to buy, as
far as I'm concemned, and that’s
'Fluke. It’s probably not kosher to
‘p]ug a brand like this. and there

are probably other good units out |

there, but that's my opinion and
| I'll stick to it. They are spendy
' when new, but are available rea-
sonably on the used market. Try
the back pages of 73 or Ham
i Trader Yellow Sheets.

Make something to hold the PC
board still while vou swff it or
solder components in. I knew a
‘ guy who didn’t have one of these
‘and he 1s now a Silent Key! Hon-
‘estly. you cannot stay sane and
'complete a project like this with-
out something that performs this

function. Get a piece of 1/4-inch |

steel rod about 10 inches long.
'Bend a 90° turn about 2 inches
from one end of it and jam the
other end into a hole dnilled in a
' block of wood. Use a hose clamp
1o fasten an ordinary spring clip
iln the end sticking up and vou're
done. These clips are called
“Pony Clamps™ and they are
available in the woodworking
section of large hardware stores.

Tool Acquisition Program for the Beginner

Send me S12 and I'll round this |

stuff up for you. If vou feel like

you just can’t handle it, send me |

$32 and I'll send you the com-
pleted work clamp. Take heed,
though, I'm making an enor-
mous profit here, on something
you could easily do vourself.
Ever notice how a drill bit
worms around all over the face of
your work before it decides 1o dig
in and perform its function?
Or after having drilled the holes

for a row of indicator lights, vou |

discover that they look like a
tiny slalom course laid out on
your panel front? The only way

I know of to achieve acceptable |

results when fabricating the
sheet metal for a project is to
carefully, thoughtfully lay out
each penetration, and then
double-check each part for fit

and clearance inside the case. |
Then get a spring-loaded center |

punch. To use one, place the
hardened up exactly where you
are going to drill your hole and
then press down firmly until the
escapement mechanism lets go
inside. Voila! A perfectly cen-
tered punch mark to guide the
pilot bit.

Now about those holes. Any

hole drilled through a chassis |

starts life as a 1/16th-inch diam-
eter pilot hole and increases size
by stages until the proper fit is

achieved. Take a look at Photo |

E. The two tools on the bottom

are known as step bits and they |

are invaluable for rapidly pro-
ducing just the right hole to suit

the situation. After use, wrap |

them in a few turns of electrical
tape so that they won’ lose their

edge rolling amongst all the de- |

Lritus at the bottom of your tool
box. The third device from the

bottom 1s the aforementioned |
spring-loaded center punch. The |

tlool on the top is a deburring

tool, or a countersink. All right, |

as a countersink it leaves a hittle
to be desired, but it does a whale
of a job knocking down those
razor-sharp little fuzzies that ad-
here to the edges of a freshly
drilled hole.

| Photo E. Center punch

.....

1 -
L e

i _'.'-:-—_'.'

Photo D. The workbench, with a meter, soldering iron, center punch,

an equipment clamp, and bits.

Buy a decent soldering iron,
or make a cheap temperature
control unit for a cheap solder-
ing iron by using an ordinary in-
candescent light dimmer. |
bought my fancy Weller iron at
an electronics surplus joint for
$5. Get a coaxial cable stripper!
Mine is made by Corex, has re-

placeable blades, and cost under |

$20. Get a set of those tiny little
jewelers’ files. If vou do drill a
hole shghtly off-center, some-

times you can get things back in

line with a hittle judicious filing.
Wear safety glasses. please. I've
laken metal particles in the eye |
twice in my life, and glass beads
on one occasion. The glass bead
incident occurred in spite of the
use of glasses. Believe me, what |
they do to you down at the emer-
gency room sucks all the way
through to the end. not to men- |
tion the possible consequences
(0 your vision if you're not as
lucky as | was. Be safe and have
(un.

=

—— = —

S T o

and three very handy drill bits.
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care tightening the front nut to avoid
leaving nasty gouges in the panel face
with your pliers (see Photos B and ().

Next, you have to decide where the
circuit board goes. A nice trick is (o
use existing hardware, if that’s pos-
sible. You may be able to fabricate a
couple of small angle clips to allow at-
tachment of the board to an existing
component mount. Be aware that you
must maintain clearance between live
parts and grounded surfaces here. |
used common standoffs, available at
Radio Shack™, but have frequently
used short pieces of plastic tubing, cut
to length, with long screws to match. If
you're fortunate, you will have enough
room on the floor of the chassis or rear
panel to mount the thing, and still
route all the conductors that terminate
there smoothly. Use some common
sense, though. It 1s neither desirable
nor necessary to make elaborate 90°
turns everywhere, just to lead a few
wires across the inside of a piece of
gear. You will want to follow some
sort of plan that keeps things together,
takes advantage of a general structural
element perhaps, or uses those little
stickyback pad eyes to tie things down
with wire wraps. Should you choose to
install the board against the backside
of the front panel like I did, there is a
bonus possibility that you can mount
the circuit’s LED indicator directly to
the circuit board (see Photo C). If you
do, just make sure that you lay out the
mounting holes and the LED hole us-
ing the board as a template before you
stuff it. Then select standoffs of a
length sufficient to allow just the tip of
the LED to protrude through the hole

I|
|

|
|
|
|

the LED onto the side of the board op-
posite the rest of the components,
leaving its leads as long as possible.

This will allow access to the adjust- |

ment pots after the unit is mounted in
place.

Go ahead and stuff the board now. If
you've read the sidebar you know how
important it is that you have some way
to hold the circuit board while you are
working on it. Follow directions, plac-
ing the parts precisely as they are laid
out for you in the manual. Pay particu-
lar attention to placing the right stuff
in the right holes in the right direction.
You know, it never ceases to amaze me
how frequently I get ICs plugged in
the wrong way. There is probably no
surer way of letting the smoke out of
one of these little devils than sticking
it 1n the holes with the notch at the
wrong end. If you do, don’t worry. The
little 556 dual-timer that this circuit
uses is available at Radio Shack for
about a buck. Better pick up two...and
a socket 1n case your luck stays bad. I
substituted a 47 £2 resistor for R-12.
(Actually, it turned out to be a 49 Q
one after I dug through the drawer and
found one that tested a bit fat). R-12
would normally be an adjustable resis-
tor set to 50 £; this is the reference
value in the bridge made up of the 50
€2 input to your transceiver and the
tuner/antenna combo.

When everything is on board and
soldered up tight it's time to attach the
various conductors that are needed to
wire the thing together. The kit comes
with a small amount of RG-174 mini
50 €2 coax to guide the RF on and off
the circuit board. There wasn’t enough

in the panel. Also, remember to solder | to complete my installation, but it was

" business.

available locally, so I was able to pick
up more. If necessary you can order
some from your favorite mail order
supplier. Lay in a fair amount of it—it
comes 1n handy. Make all the connec-
tions to the board while it is on the
bench. I chose to use both positive and
negative conductors for DC rather than
rely on chassis ground for negative re-
turn. Leave the leads long so that they
can be cut to length, tinned, and sol-
dered up tight after they have been led
to their locations and tied snugly into
place. The manual suggests the op-
tional placement of a fuse between the
transceiver and its input to the board.
This i1s not an option! Buy a fuse
holder and pur it in. I forget now and
then to turn off the tuning bridge be-
fore transmitting. This is not good!
With the fuse in place, though, there
probably won’t be any damage.

Well, have fun—I certainly did. Af-
ter you have soldered up the last joint,
take a few minutes to verify that ev-
erything is connected to its proper
place. When first powering a new
project 1 usually leave the cover off
and keep a sharp eye out for those
little telltale puffs of smoke or glow-
ing wires that indicate a problem. With
a project of this type you are not likely
to encounter any, but if you do, don’t
worry. Nothing on this board 1s diffi-
cult to find locally (with the possible
exception of R-12/13). If you inadvert-
ently transmit into the bridge, even
with the fuse protection, and it quits
working, check out R-12; you've
probably let the smoke out. Stick a 47
) fixed resistor in its place as previ-
ously mentioned and you're back in

Tum Wind Price® I

TIRED OF GETTING YOUR LT AT | - R
Len. radi. load
? oy i (lbs) () (sq L
. : RB-406 4 el 6m 140 115 97 42 $24995
Then put up a Raibeam and kick some back!
RB-210 2el10m 360 6 86 17 $19995
——— RB-310 3el10m 128 15 10 375 $20005
RB-410 4el1Om 24 25 1475 55 $34995
y: RB-212 2el12m 415 75 10 18 $20985
T A T Al L BT Tl RB-215 2el15m 50 11 1225 225 §22995
| m"mm" RB-217 2el17m 57 13 145 30 $24995
1 1 o B IS not just another yag RB-220 26i20m 7126 16 175 33 $20005
High performance monoband beams with WA7RAI's phenomenal bi-periodic dual drive system| R8-320 3ei20m BAH I/ 210 80 34885
Get the DX edge with higher gain - lower radiation angles - high F/B ratio - lower noise, plus a 100%| - —=5—1 » Orders for US must include $30.00
performance guarantee. Designed to the highest standards and manufactured of high quality aluminum| | ﬂ for shipping & handling ($50.00 for RB. | VISA
with stainless steel hardware, all of our antennas are built to survive and are rated to 2000 watts PEP. | | 320). Call or write for OS s&h Info EREn
. & RAIBEAM ANTENNAS INTERNATIONAL  Sales &information:  9am-5pm MST i
. _ E-mail: RAlIbeam@aol.com
: 5638 West Alice Ave., Glendale, AZ 85302 (602) 931-9135  Monday - Friday
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NEVER SAY DIE
Continued from page 23

history? It is a war that cost more than |

WWII, Korea, and Vietnam combined.
Hint...it's one we lost. One we lost in a big

way. One that has brought about catastrophic |

changes in our country.

It's President Lyndon Johnson’s War on
Poverty. Welfare. Welfare mothers. Hey, it’s
your money your politicians are doling out.
Over $5 trillion so far, with no end in sight.

When the govemment pays women wel-
fare benefits equivalent to $12 an hour, two-
and-a-half times the minimum wage, in New
York and Washington, not to work, what do
you think this does to wages in those areas?
To be “entitled” to this largess at our expense
the women have to have children...the more
the better... no job, and no husband who’s
working.

In 39 states welfare benefits are equivalent
to about $16,600 a year. In eight it's over
$20,000.

I've already written about a woman with
two children who is on welfare in my small
New Hampshire town. Her food and aparnt-
ment are provided, plus schooling for one
child, complete with a paid driver to ferry
the child to school and back every day. The
woman 1s bitterly complaining that her wel-
fare-provided cable TV only gives her two
paid channels. Oh yes, her husband is work-
ing, but they are “separated.” One of my ex-
employees’ wives gets $50 a week just to
drive the child to school. A recent exposé on
welfare showed a couple of women in
Laconia (NH) sitting in their apartments get-
ting fat on this same system. Work? And lose
all those benefits? You've got to be kidding!

So we complain about the single mothers.
We complain about the loss of family values
that's turning out one generation after an-
other of uneducated welfare mothers and
their progeny with no incentive or skills to
work. Compassion gone berserk, and to hell
with the “survival of the fittest” concept.
We're making sure that the least fit survive
and proliferate, dragging us all down.

What can you do about this mess you've
meekly let fester? Two things. First, we’ve
got to stop Congress from making things
worse. Second, we've got to get Congress to
strike out the laws they've made that are
screwing us up. My bumper sticker approach
to this is to start with Green’s NRA: Never
Re-elect Anyone! Get those bribed (via
lobbyists) scoundrels out of Washington.
Let's build a whole new breed of one-term
politicians.

But most important is to take a few days
off from watching mind-numbing TV and
educate yourself. There are some damned
good books which will help you understand
what’s gone wrong with our school system,
with the war on poverty, the war on drugs,
our terrible so-called health-care system, our
“correctional institutions,” and so on. Hey,
we have the potential for having a pretty
good country, but it's going to take a lot of
work by a lot of people to make it happen.

'V ELECTROMAGNETIC FIELD METEH

potentially
electromagnetic fields. AlphalLab’'s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz);
antenna radiation patterns, leaky microwave ovens, efc.
on RF/microwave setting (50 MHz to 3 GHz,

Reduce exposure to

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.

harmful

measure

.01 to 1

AlphaLab, 1280 South SDD West, Salt Lake City, UT 84101. Call r'i
B00-769-3754 OR B01-487- 9492 for speedier service or free
literature on electromagnetic radiation health risks.

LINEAR AMPLIFIERS
HF Amplifiers
PC board and complete parts kst for HF ampiifiers described n
the Molorola Application Notes and Engineering
Bulletins:
ANTT9H
ANTTOL
AN 762
EB&3
AR305
AN 758
AR313
EB27A
EB104
AR347

(20W)
{20W)
(140W")
{(140W)
{300W)
(300W)
(300W)
(F00W)
(BO0W)
{1000W)

(Kit or Wired and Tested)

440-450 MHz Amplifiers

(SSB-FM-ATV)
100W - Model KEB 67, $159.95

2 Meter Amplifiers (144-148 MHz)

I5W - Model 335A, $79.95/%5109.95
75W - Model 875A. $119.958159.95 Model ATV-3 (420-450)

HARD TO FIND PARTS

+ RF Power Transistors

* Broadband HF Transformers

* Chip Caps - KemaUATC

* Metaiciad Mica Caps - UneicoSamco
* ARCO/SPRAGUE Trimmer Capaciions
We can gel you virtually any RF transistor!
C-all us for “strange” hard 1o fing parts!

ATV Down Converters
(Kit or Wired and Teslad)

(Ga AS - FET)
$40.95/$69.95
Madel ATV-4 (902-926)
(GaAS - FET)
$59,95/579.95

DIGITAL FREQUENCY READOUT
For older analog fransceivers
TK-1 (Wired and Tested)$149 .85

For-detailed information and prices, call or write for a our free catalog!

ADDITIONAL ITEMS
Heat Sink Material
Modal 99 Heat Sink (65" x 12" x 1.67), §24.00
CHS-8 Copper Spreader (8 *x 6" x 3/8"), $24.00
Low Pass Filters (up to 300W) for harmonics
Specily 10M, 15M, 20M, 40M, BOM or 160M
HF Splitters and Combiners up 1o 2K'W

approach will work for us. First you educate

' yourself. Then you get two or three other

people started being educated. And they do
the same for two or three more. The next
thing you know, we’ll have a movement.
Say, that’s not a bad idea for rescuing
amateur radio from what now seems like an
inevitable doom. If we could get across the
idea that every new ham has a responsibility
to make sure that he or she elmers at least
two new hams, and that each of those do the
same, we'd start growing again and have at
least a prayer of keeping our hobby going.
In addition to growing local ham clubs,
I'd like 1o see local political action clubs
(PACs) get going. Members would be en-
couraged to read a book and report on it at
the next meeting. There are an awful lot of
books out there, but only a small percentage
of them are mteresting and educational. By
distributing the work of separating the wheat
from the chaff, a group can easily do some-
thing that no one person could accomplish.
The same goes for ham clubs too. How
about a club project to sort out all of the
ham-oriented books and report on them at
club meetings? I'd suggest the club buy the
books for the club library and then have a
couple of the members read each new book
and report on il. If the club can organize the
bulk buying of the top-notch books, they can
pass along the normal discount to the
members. For most books this runs around

The multi-level marketing (chain-letter) | 40-50% off the list price, allowing club

wh&ummmhﬂm

T IR

508 Millstone Drive * Beavercreek, Ohio 45434-5840
Phone:(513) 426-8600 = FAX (513)429-3811

CIRCLE 99 ON READER SERVICE CARD

members to build first-rate technical
libraries at a big saving.

The next thing you know some entrepre-
neur will start collecting the book reports
and submit them to me for publication. And
I’ll pay for 'em. The resulting sale of the bet-
ter books will help discourage publishers
from unloading crap on us, and will encour-
age the writing of even better books.

How about it? What book having some-
thing to do with amateur radio, electronics,
or communications have you read that was
really exciting and outstanding? My $5 list
of 73 “books you're crazy if you don’t read”
doesn’t have any ham books, but that’s be-
cause | haven't found any that are outstand-
ing so far. My list does cover a wide variety
of topics. Reading these books will beat the
heck out of a college education. And be
cheaper, and take a lot less time.

Perhaps I've let my idealism run away
with me in even suggesting that we try to run
our country on reason instead of fanaticism.
Maybe screaming protesters and lerrorism
are the rule of the day and reason passé.

Anyway, if you feel that people who pre-
fer not to work are worth $335 billion of
your money being taken out of your pay-
check every year, then go back and watch
that ball game on TV, or get on the air and
ask a few more hams what antenna they're
using. As long as you're satisfied that you're
getting your money’s worth it’s no problem.

Continued on page 37
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Number 28 on your Feedback card

Foxhunting Deluxe

A compact antenna switching unit for Doppler DF.

've been interested in Doppler DF |

systems for foxhunting for several

years. No, let me rephrase that. |
have been obsessed with Doppler DF
systems, Ask my wile—she’ll tell you.
So when I read KOOV Joe Moell's “A
Good Doppler Gets Better” in the April
1995 73, the antenna swilching tech-
niques got my attention. After all, il Joe
uses two diodes to switch each antenna
for his Doppler system instead of one, it
has to be better, right?

I have never been satisfied with large
VHF Doppler antenna systems that are
mounted on the car roof. Most of these
systems consist of a large plywood or
aluminum plate with appendages (o im-
prove the ground plane. The switching
circuits are usually mounted somewhere

under the plane. On UHF the overall size

is smaller and you have less wind load- |

ing, but on VHF the larger size can be
hard to manage. I lost a large VHF array
while driving during a hunt, and that
cured me of temporarily mounting big

heavy things on top of my car. When that |

Doppler antenna package became air-
borne it looked like a square flying sau-
cer (and it barely missed wiping out the
car behind me).

Joe KOOV then published his article
“*Wideband Doppler, Part 2" in the June

1995 73 describing his modification of |
CB magnetic mounts and mounting the |

antenna switching circuits inside the
Roanoke Doppler chassis inside his car.
This looked like a better system since

- mag mounts have to be better than my

stuck-mike hunting, erc., in Delaware.
28 73 Amateur Radio Today = June 1996
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Photo A. The Dick Smith Doppler unit is on the dash. K4CHE uses the DF for commercial |

Breckinridge S. Smith K4CHE
104 Brookfield Drive
Dover DE 19901

flying saucer. I wasn’t really happy with
the CB mag mounts, but I decided to
press on with the project, build the
switcher, and shop around for a better
magnetic mount antenna to modily:.

The problem with putting the antenna
switching circuit inside your system box
in your cockpit is that you now have four
long coax lines running across the roof
and down inside the vehicle, over the
seats, across the dash, etc. Trying to get
these four long antenna feedlines electri-
cally equal is next to impossible. Addi-
tionally, on two of the units I tested,
these long feedlines appeared to couple
to each other and cause reflections
which alfected the bearings. I decided to
build a remote switcher so 1 could elimi-

- nate most of those feedlines. Since I al-

ready have several holes in my van roof
(I told you I was a DF fanatic), 1 was
able to put the four mag mounts near the

l | hole and mount the new switcher box

just inside the roof. That provided short
feedlines, good decoupling from the an-
tennas, and a neat installation,

Circuit construction

The small switcher unit puzzled me
for a while. On the KOOV dual diode
switcher circuit the majority of the sur-
face board is at a positive 3.7 volts DC
potential, so it has to be isolated from
ground. Joe solved the construction prob-
lem in his “Part Two™ article by using a
“Dremel Moto-Tool© as a router to insu-
late the center of the board where the four
single-hole coax fittings mount.”

50 I built a remote-mounted switcher

- box using copper-clad board and used

the same Dremel tool routing tech-
niques. Basically, I used a double-sided
PC board and cut it to fit the top of a
standard Bud box. Using a double-sided
board and a sealed box made the circuit
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throughout
73 Magazine?

it's no secret
that W2NSD’s co
umn is one of
the best read
features of 73
Magazine each
month...with that
in mind, we
continue this
column to
deliberately put
the reader on
various pages

near articles they

may not have
chosen to read
first as well as to
expose the
reader to as
many ads as we
can with the
hope that you'll
read them and
patronize many
of these compa-
nies. Everybody
wins.
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DIRECTION FINDERS

a VECTOR-FINDER

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

TYPE VF-142 144-220 MHZ $139.95
TYPE VF-1420 LEFT-RIGHT LEDS &
$239.95

AUDIO, 144-220 MHZ
TYPE VF-142QM SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VP-1210Q0 SAME AS VF-1420Q
PLUS 121.5 MHZ ELT FREQ $379.95

CALL ABOUT HF DF,
ATTENUATORS

4.50 S/H
CA ADD TAX

RADIO ENGINEERS

?969 ENGINEER RD, #lﬂ?
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909
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TODAY!
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All Orders Ship Same Day

m Passive Components m Semiconductors
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® Surface Mount and Through Hole
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800-992-9943
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__ FBP-24S ALINCO 1500ma mm
Now Orly 40 Each

B One Year Warranty

B Matched cell construction
B Case re-build service

1t m; B Long life, extended operating time
We also offer: Camcorder Batteries Accessories
ﬁﬂm the mﬁm Cordless Phone Batteries # Custom Barrery
Buy the battery pack Pk sNiGad Celf aLiggium Celly
from Periphex— wiere batteries $1.00 for each add battery - u,a{m ” Available
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the only thing low about our charge is the cost...

Special Expires August 31, 1996 1-800-634-8132
300 Centre Street ® Holbrook, MA 02343 (617)

)767-5516 * FAX (617)767-4599
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Fig. 1. Top view of the switcher.

well-shielded. BNC connectors reduced |

the board size and increased the connec-
tor reliability., Routing techniques were
used to 1solate the hot 3.7 volt area from
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the DIN connector, See Fig. 2. On mosl
of my VHF/UHF projects I like to wind
my own chokes to the frequency that I
plan to use. Joe’s directions for winding

“Do away with the octopus—eliminate the flying saucer with
Doppler DF!”’

the box case. These routed areas are 1n-

dicated by the dashed lines in Fig. 1. The |
- 1995 issue.

holes to mount the board to the alumi-
num box are drilled outside the routed
areas and the DIN connector mount area
is also isolated. The routed area is on
both sides of the double-clad PC board.
The center BNC connector for the re-
ceiver coax 1s isolated from the board in-
side its own dashed circle (routed) area.
Use high quality Teflon™ BNC connec-
tors so you can solder the nuts to keep

them nught and have rehiable connec- |

tions. You will have to refer to Joe's sche-
matic in his column “Homing In” in the
April 1995 73 to get the big picture. The
component values are published in both
the April and June (1995) issues of 73.
The pin diodes all are mounted and
connected between each antenna’s BNC
center pin and a small insulated standoff

connection point. Remember that the |

cathode end goes to the insulated stand-
off connection point. The 680 pF RF
coupling caps (C101-104) are then con-
nected from the insulated standoff con-
nection point to the pin of the center
BNC to feed the receiver. Switching sig-

nals are supplied through the RF chokes |

(L101-104) which are connected be-
tween the pin diode/coupling cap stand-
offs and the choke input bypass
capacitors (C105-108) and then a con-
nection 1s made to the appropriate pin on
30 73 Amateur Radio Today * June 1996

the chokes using a 2 meter quarter-wave
of wire (19.5 inches) are in the June

I soldered the bottom of each choke
input bypass capacitor by a short lead di-
rectly to the copper board and mounted
these caps vertically on their ends. These
vertically mounted bypass capacitors
now serve as mounts for the other ends
of the chokes as well as performing their
bypassing function. See Fig. 2.

If you're careful you'll wind up with
equal lead lengths on the coupling ca-
pacitors and the whole switching circuit
will be symmetrical. When soldering
your wires on the DIN connectors, re-
member that the pins are not in order and
DIN pin labeled number | goes 10 an-
tenna number 1, etc. Don’t forget C109,
which provides an RF path from the
routed center receiver BNC mount area
to the main board area. You might want

- to install and solder this capacitor first, as

it may be hard to get to later. Choke L1035,
which provides the +3.7 volts to the main
board “P" area, can be soldered last.

Magnetic mount modifications

My preference is the Motorola mag-
netic mount. It has a 1/8-inch rim that al-
lows you to grasp it easily for removal.
In addition, the mount is hollow in the
center. The 1-1/4-inch hole in the center

. might

can be accessed by cutting through the
plastic that covers the magnet’'s bottom.
This large access hole makes it easy to
modify the interior, and later on you can
even change the feedline (after you've
slammed the RG-58 feedlines in your
door a hundred times).

Motorola provides different antenna
whips that are cut for different frequency
segments; the low split whip (see the
Parts Resources at the end of this article)
covers 144 to 152 MHz, with a center
frequency of 148. I have used these
precut antennas without any problems,
even though the center frequency is a
little high for the ham band. There are
other brands of whip Kits available that
will fit the Motorola mount. Coverage of
the entire amateur band and beyond can
be accomplished with an Antenna Spe-
cialist quarter-wave kit (part number
ASP695). This antenna comes with a
072 diameter whip that can be trimmed
and the hardware threads are compatible
with the Motorola mount. With this an-
tenna kit you could use different lengths
of piano wire whips for each VHF seg-
ment you want 10 cover.

Modifying the Motorola mount is
easy. Cut a circle in the clear plastic bot-
tom cover. Carefully and quickly
unsolder the center conductor from the
center pin, using a good-sized iron. Let
the center insulation cool and then bend
the center conductor away from the cen-

' ter pin and mount your pin diode from

the center conductor to the center pin of
the mount.

Then mount the 270-ohm resistor
from the shield clamp to the center pin.

| Use a piece of tape for insulation under
the diode and resistor. Using this con-

struction technique you will wind up
with very short resistor and diode leads,
s0 it’s easy to keep lead lengths the same
length on all of the mounts. After the
mag mount surgery is over, repair the ac-

- cess hole with mailing tape—the clear

tape that is 2 inches wide. You might
want to put on an additional layer of
clear tape on the bottom of your mount
to protect your car roof and to further in-

- sulate the mount from the vehicle. Re-

member, the ground portion of the mag
mount is at a positive 3.7 volts.

Testing

I was worried about how much noise
be generated by the extra
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Fig. 2. Bottom view of switcher.

switching diodes, and their effect on
the overall sensitivity of the system.
After several tests out in the field 1
couldn’t hear any noise increase due to
the switching system with it mounted
just inside the van cockpit, directly un-
der the antennas.

Using my Dick Smith Doppler 1
mounted test connectors for the original
switcher and the KQOV dual-diode cir-
cuit and ran comparison tests. With the
dual-diode switching, the overall sensi-
tivity of my Dick Smith Doppler system
increased several microvolts. Additional
lests with the Roanoke produced the
same sensitivity and I could actually get
some indication of stations that were
well down in the noise. This was more
evident on my Dick Smith system as it
has 32 LEDs and appears to be more re-
sponsive visually to weak signal detec-
tion, as opposed to the 16 LEDs of my
N6ZAV display. I know I will get a lot of
comments about tae 32 LEDs, but I like
to see multipath to analyze it, and with
the 32-LED display you get more infor-
mation. In addition, with the 32-LED
Dick Smith and the inherent “circling
LED” you know when you are detecting a
weak signal because the circling LED
stops circling on a noisy weak signal and

presents you with a multiple LED segment |

that just sort of jiggles back and forth, pro-
viding you with a rough direction indication.

When testing your mag mounts and
remote switcher, a good troubleshooting
hint furnished by K@OV is that you
should have a couple of volts on each
antenna (less than 3.7 volts due to the di-
ode drop), and the voltages on each an-
tenna should be equal if the diodes are
OK. A 16-inch spacing seems to be best
between each antenna, but Joe published

!

|

I
1

J

“18 inches” in the June issue. With the
mag mounts you can experiment with
the spacing and reach your own conclu-
sion. RF near-field testing with a 25-
watl signal from two feet away did not
blow any switching diodes.

Get out the Dremel tool; start routing.
Now you can do away with those “octo-
pus” leads that are strung across the
seats and/or eliminate the flying saucer
mounted on top of the vehicle. If you are
new to Doppler, this system will solve
the antenna dilemma. Many thanks to
Sam K3BY who assisted in the testing
and building of duplicate switching units
and antennas. Good hunting.

References
Joe Moell, 73 Amateur Radio Today,
April 1995, page 68.
Joe Moell, 73 Amateur Radio Today,
June 1995, page 54.

Parts Resources

Diodes, chokes etc. are listed in the
reference articles.

Motorola magnetic mounts can be or-
dered direct from the Motorola parts di-
vision at 1-800-422-4210. Motorola part
number for the mag mount with 12 feet
of RG-58 is 01-80355A91. Motorola
part number for the lo-split whip (144-
152 MHz not adjustable) and chrome
base nut is 01-80352A06.

The Bud “Econoboxes” part number
is CU-124 and can be ordered from Al-
lied at 1-800-433-5700. Ask for Allied
stock number 736-3600.

An Antenna Specialist whip kit that
can be trimmed 1S manufacturer part
number ASP695 and is available from
Tessco, 1-800-472-7373. Ask for Tessco
part number 94090. 75)

Help is on the way for HF: cycle 23
sun activity have been spotted!
We're nearing the end of cycle 22
now and NOAA predicts it may end
mn early "96. 22’s rise took only 34
months! Of course, the KAM Plus
1s the ideal TNC to put to work in

“cycle 23! It has the best feature-price

combination. No other reasonably
priced multi-mode operates simul-

taneously on HF and VHF at the

same time! With the KAM, you can
operate an HF mode on port 1 while

~watching the DX cluster on VHF!

And the KAM Plus runs G-TOR
too, the newest and highly effective

HE aode

1567 1588 1885 1000 1801 1962 1823 1884 189S

‘Data Sheets From our
Website

To receive data quickly on our

TNCs, the KPC-3, KPC-9612, or
KAM Plus, browse our INTER-
NET world wide web page. New to
the web? Then reach our page with
your browser by clicking on
File, clicking on OPEN
LOCATION. typing in
http://www.kantronics.com, and

hitting return. (Browser procedures

0,

may vary.) If you need more in

- send us an e-mail message: e-mail

forms are available at the site.
We’ve stored numerous application
articles at the site too, so check them
out or see “what’s new.”

Kantronics

1202 E 23. Lawrence. KS 66046
Q13-842-7745 fax 913-842-2031
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World’s best ham
weather station
—only $379

Others from $179
New Model 2000:

Helps you alert others to
weather extremes via A.P.R.S.
oron SKYWARN and ARES,
networks. Features accurate:
\ ® barometric pressure » 3-hr.
Bpressure change e indoor/out-
door humidity*® e dew point*®
e wind speed/
direction e in-
door and out-
door tempera-
tfure o wind
chill tempera-
ture e rainfall*®,
Instant
access to: « current values e today’s highs and
lows e yesterday's highs and lowse long term
highs andYows » time/date for all highs/lows
e rain totals* for today, yesterday and long term
ealarms ¢ 4-mode serial port, and more.
Patented design makes this complete
weather monitoring system easy to install and
simple to use, Informative, educational, and fun.
The ULTIMETER 2000 is a great value, too-
only $379 + shipping. (*Optional sensors add’l.)
Call or write for free brochures.

1-800-USA-PEET
or 908-531-4615 FAX: 908-517-0669
B N
1308-6067 Doris Ave., Ocean, NJ 07712
Our 20th Year
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2 1905 Pect Bros. Co

Pocket Morse
Code Trainer

Learn Code Faster & Easier
Befter than code tapes

Take it anywhere fo practice
Light weight & compact

The Deluxe Pocket
Morse Code Trainer

*Selectable code
rates from 3 wpm
fo 33

*Runs 40 hrson

QVDU ¥ ; .uwmw:
| ”%ne 8 mntiuuuus fresh random code |
(Sclactablf: letter groups, ie A-Z, 0-9, & more)
I] Preprogramed random character playing
|.‘!} Interactive training (Excellent for beginners)
4) Continious newly generated QSO

(1 million different QSO like the General exam)
S) 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 QSO |

2) Internal amplified speaker. |

3) Selectable random character playing. (Select
which character or numbers to practice)

Call 214-350-0888 Price $99.00

Hﬂ!ﬁﬂhummﬁm&&ﬁﬂhu““ﬂ
Viso/MC accepted Add $6.00 H + 8.25% Tx
Computer Aided Technology, 4088 Lindberg Dr, Dallas, Tx 75244
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Number 32 on your Feedback card

The 2 Meter Diamond
Beam

It could be a real gem in the rough.

Thomas M. Hart AD1B
54 Hermaine Ave.
Dedham MA 02026

sign that has been popular is the X-Beam

hile reading the ARRL An- | tures acute-angled elements. A final de-
tenna Compendium Volume | Si i 3

2, I encountered an antenna
design I hadn’t seen before. In an at-
tempt to minimize the footprint of hori-
zontally polarized HF beams, G.A. Bird
G4ZU used a linear driven element in
conjunction with a director and a reflec-
tor bent at 90° angles. Refer to Fig. 1 for
more information about the diamond
shape of the antenna.

A number of other experimenters have
proposed variations of beam antennas
without planar parallel element designs.
In his book HF Antennas for All Loca-
tions, Les Moxon provides information
on at least three beams featuring ele-
ments that are bent in a variety of angles.
In the RSGB text High Frequency An-
tenna Collection, Erwin David G4LQI
describes a two-element beam that fea-

Detil of Foiding Mechansm I

Fig. 1. Construction details for the 2 meter
diamond beam.

described in the Antenna Compendium
Volume I and in the periodical literature.
The tails on the X-Beam apparently con-
tribute to the emphasis of front and rear
lobes; a straight element X-Beam has
four equal lobes (see the Moxon text for
details).

After modifying the diamond design
for 2 meters and switching to vertical
polarization, I built a satisfactory three-
element portable VHF beam. The entire
contraption weighs little more than my
Kenwood hand-held rig and is designed
to fold into an easily transportable four-
foot-long shape. I would not necessarily
use it as a walking stick, but it is similar
In Size.

My intent was to build a 2m beam
that could be used while hilltopping,
traveling, or for emergencies. The
beam must be light, easy to transport,
and as compact as possible when not
in use. Most importantly, construction
has to be inexpensive. Moreover, three
elements seemed to be the smallest de-
sign that would be of any real practical
use.

Construction

By selecting 5/8-inch diameter
wooden dowels for the frame and insu-
lated wire for the elements, I was able
to accommodate all of the basic re-
quirements. Actual construction en-
tailed the following steps:

I. Rough-cut a 38-inch long dipole,
to be tuned to the center operating fre-
quency desired by means of an SWR
meter.



2. Tape the dipole to the top of a 48-inch
dowel and carefully trim the ends until a
1:1 SWR is achieved. After finding the
correct length, use a wood screw to
fasten the SO-239 connector to the
dowel. Use tape to hold the dipole
against the wood.

3. Measure the length of the dipole
and cut a director (95% of driven ele-
ment) and a reflector (105% of driven
element).

4. Cut a second dowel 2 inches
longer than the driven element and
mount it perpendicular to the vertical
support using a machine screw, wash-
ers, and a wing nut. This arrangement
allows the frame to be folded when not
in use. Small brads are used at the top
and bottom of the vertical dowel to
hold the string framework in place. By
making the horizontal brace 1/2 wave-
length, the element spacing is 1/4

1

Diamond Beam
3 Element Beam . e ccceeea

Fig. 2. Comparison of a traditionally-
shaped commercial (MFJ three-element por-
table) antenna and the 2m diamond beam,
using Eznec software.

frequencies open for me to explore. I
monitored the 147.21 repeater from

“The beam is light, easy to transport, compact when not in use,
and, most importantly, inexpensive to build.”

wavelength at the centers and the
diamond shape is achieved.

5. Using nylon string, fasten the di-
rector and reflector into place, and use
a spring-loaded clothespin for coax
strain relief. When folded for trans-
port, the top and bottom string sup-
ports are released from the brad. The
wing nut permits quick tension relief
for folding.

6. The final assembly step is to re-
check the SWR; some additional trim-
ming of the driven element will
probably be necessary to overcome the
effects of the parasitic elements. Cut

the dipole in very small equal
increments at both ends for best
results.

Refer to Fig. 1 for basic construction
details. All components should be
available at either Radio Shack™ or
your local hardware store. I have been
using a 40-inch piece of RG-8x to con-
nect the antenna to my 2m rig. I used a
Radio Shack 2Zm SWR meter to obtain
the lowest possible SWR.

Testing

After completing the construction, I
made some simple tests of the antenna
and raised all the area repeaters with-
out difficulty. More interesting was the
fact that there were new simplex

Maine (which is often heard in the
Boston area) and found that by turning
the beam from side to side, I could
change reception from 100% copy to
inaudible, indicating reasonably good
directivity.

I used Roy Lewellan’s latest antenna
software (Eznec) to compare the dia-
mond antenna to a traditionally-shaped
commercial beam. The results show
that the diamond shape antenna is a
perfectly viable alternative. I mea-
sured my MF]J three-element portable
beam and loaded the element sizes into
Eznec. I did the same for the diamond
beam and compared the patterns of
each (Fig. 2). Not surprisingly, the
MF]J antenna has a sharper pattern to
the sides and a better front-to-back ra-
tio, but the diamond beam does sur-
prisingly well for a package that
weighs and costs only a fraction of the
amount of a commercial antenna.

In conclusion, anyone in need of a
simple 2m beam should review the
available ham literature and decide if
the diamond beam fits the bill. Read
the original article by G4ZU in the An-
tenna Compendium Volume 2. At the
end of the process, you will be hard
pressed to find a simpler compromise
antenna design than the diamond
shape. 75
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AB-155 MAST KIT with eight self-stacking 66°Lx1.6" dia
dluminum MS-44 mast sections to make 40 ft mast.
Alsofour each rope guy lengths 31, 40, & 50 ft with clips;
fivea guy rings, swivel base, six 15" stakes, and 2 Ib
hammer. 70 Ibs sh. UNUSED $425 ... $99.50

TRIPOD ADAPTER, aliows three MS-44's as legs to free-
stand mast to 24 ft; 4 Ibs sh. #TRI-AB155

MS-44 MAST SECTION only aluminum 66° LX1.4 dia:
usable also as flag, tent, or volleyball net poles.

GUY WIRE ASSEMBLY 50 fool 3/16" steel braid wire
with two heavy-duty snap hooks on 17" long steel
bracket with locking pulley and tension adjust. De-
signed for military antenna, but suitable for other wire
support uses; 8 Ibs. sh.

#8MD-423629, UNUSED ................................. $16.95

Prices F.0.B. Lima, 0.+ VISA, MASTERCARD Accepted.
Allow for Shipping = Write for latest Catalog
Address Dept. 73 = Phone 419/227-6573 = Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 » LIMA, OHID » 45802
CIRCLE 75 ON READER SERVICE CARD

REPEATER HEADOQUARTERS
Make “Commercial Quality” repeaters
from GE and Motorola Mobiles
» 45 Watt VHF Micor from $99
» 40 Watt UHF Master |l from $199

Conversion Information Available!
http://www.versatelcom.com

Orders: 800 456 5548
- Info: 303 266 1700
]15 =

Picg-J mols up and Mides = Fes £-0uncs pochet-5 Ded Polder
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wailing Eke the Géne n a botle @l you need lull-gueting
signal pouch
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Call him forth and his glisténing black weather saaled nes

rewenl & ueek andded hallwave amtenna ready 1o hang anywhene, Sus.

pend in he apanment clodet or patio doonaay. Aftach PACO-J 1o wndiow
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Camy Pleo=J wth you lor emergenoes. Hang n the motal when on the
road, He improves angs, boosts recephion, Saves banerse

Pleg-J comes rady for work with 727 isclated coaxial leadine and gold
pinn BNG. Typical edge-io-sdge SWH under 1.201 Hand-crafted in thae

S Models Antennas West
L Grder Hotine
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CIRCLE 89 ON READER SERVICE CAHD

Question? Do you
own Kantronics or
AEA TNC Hardware

Let us show you you what your TNC can do!

<< Join thousands of users World Wide >>
Get your own KaGOLD or PkGOLD from

InterFlex Systems Design Corp

o

Packet Pactor G+r rntnr Baudot Navtex

« Supports latest ROM . Callbook Access
« Binary File Transfers « Full On-line Help

« Fast Native Code

« Smooth operation in
e Win 3.xx, 95, NT

« Printed User Guide

« Conference Mode

« ANSI Graphics

« Remote Commands
« Dual Port Support

« Multi-Connects Easy « Don’t Miss Out !

» Logging built-in « Call Today to Inquire

Order/Info/Help (714) 496-6639

We're on fhe WEB 1!l

http:/ rflex.com
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Number 34 on your Feedback card

Oersted...Faraday... Tesla

Their discoveries created our worldwide system of electric power:

he discoveries made by these
three Giants of Electricity, per-
haps more than any other scien-
tific breakthrough since 1888, are re-
sponsible for advancing mankind as no
other discovery has since Johannes

Gutenberg invented the movable type |

printing press in 1453,
The early experimenters

Focusing on three is probably unfair
to many others who also made signifi-
cant contributions in electrical science.
André-Marie Ampére (1775-1836), a
mathematician, and Georg Simon Ohm
(1788-1854), a schoolteacher, made
truly significant contributions establish-
ing the science of electrodynamics and
electrical conduction, respectively. The
properties of electromotive force in
Ampére’s time were in a constant state
of interpretation and revision by many
investigators; however, it was Ampére’s
brilliant deduction that solved the scien-
tific riddle. Between 1820 and 1823,
Ampere experimented with current-car-
rying conductors and reasoned that elec-
tromotive force is manifested by two
kinds of effects: electric tension and
electric current; thus. he established the
concepts of voltage and current. Three
years later Ohm defined the exact rela-
tionship between these two entities. To-
day, Ohm’s Law remains the most basic
and universally used of all laws in
electrical science.

There were many others who made
advancements, (00 numerous (0 mention
in this short account; however, the
names of Joseph Henry (1797-1878),
James Clerk Maxwell (1831-1879), and
Heinrich Hertz (1857-1894) stand out
prominently. Henry, an American physi-
cist experimenting with electromagnets

separate phenomenon of electromag-
netic induction. Maxwell, a Scottish
mathematical genius, established the
laws of electrodynamics by formulating
four fundamental equations defining the
electromagnetic theory. He concluded
that energy could be transmitted by elec-
tromagnetic waves at the speed of light.
Hertz was convinced that Maxwell’s
mathematical postulates were correct, so

" he set out to interpret and prove

Maxwell's work through expernimenta-
tion. The experiments proved those pos-
tulates—that electromagnetic waves
were indeed propagated in air at the
speed of light.

In most long and arduous journeys
into the unknown, interim breakthroughs
are reached before the ultimate goal is
achieved. The journeys traveled by Oer-
sted, Faraday, and Tesla clearly illustrate
this reality. In short, these men made

———

|

John W, Wagner WBAHB
3890 Tubbs Road
Ann Arbor MI 48103

resulting in the amber attracting bits of
feathers and the pith of plants. The dis-
covery of the lodestone’s magnetic at-
traction is another example of early
“curiosities in nature” that ultimately led
to present-day knowledge..a world
these early curiosity seekers could not
possibly envision,

It was not until many hundreds of

- years later that the next truly significant

advancement was made. In 1453,
Johannes Gutenberg changed civiliza-
tion forever with his movable type print-
ing press, a significant factor in the
beginning of the Renaissance period that
swept through Europe. The Renaissance
is characterized as a rebirth in all forms
of learning, including a revival of inter-
est in the wisdom of the ancient world of
the Near East and Greece. Two names
from that period stand out as beacons
lighting the way for others to follow:

“Without realizing it, Oersted had discovered the magic
doorway that would ultimately lead to the age of electricity.”

those pivotal breakthroughs in electrical
research that resulted in our worldwide
system of electric power.

One thing is certain: The single char-
acteristic most great scientists share is
insatiable curiosity. Perhaps more ofien
than not, luck plays an important role
and a great discovery 1s made acciden-
tally when the curiosity seeker simply
stumbles upon an eternal principle—
often try not to split doing so without re-
alizing the significance of his discovery.

Thales of Miletus was one of the
“seven wise men” of ancient Greece
who lived some 2,500 years ago. In his
search for the substance from which ev-
erything in nature is made, he acciden-

J

Galileo Galilei (1564-1642), an Italian:
and William Gilbert (1544-1603), an En-
glish physician. They were the first to
reject ancient thinking, which for hun-
dreds of years had dominated man’s
knowledge of his world. Galileo 1s
called the founder of modern experi-
mental science. It was his bold defiance
of ancient teachings that established the
beginnings of the scientific method. He
made his own telescopes, the largest
available, and gathered much new infor-
mation about the moon, stars, and plan-
ets. In addition, his experiments with the
pendulum and falling bodies changed
forever previously held beliefs adding
greatly to the understanding of physics.

tally discovered static electricity by | In England, Gilbert’s scientific study of

in 1831, discovered self-inductance, a | rubbing a piece of amber with cloth,
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. the magnet culminated in a monumental



treatise entitled De Magnete. His quest
was to improve the accuracy of the mag-
netic compass for better navigation on
the seas and oceans. What he never real-
ized was that he also laid the foundation of
magnetic science, a key element that
eventually led to the generation of electricity.

Pioneers in the age of electrostatics

Gradually, scientific investigators en-
tered a period dominated by the study of
electrostatics which was thought of as a
curious phenomenon of nature with little

or no practical value. The major thrust of | discovery

scientific investigation during this pe-
riod, as far back as Gilbert, still centered

{

\

|

on improving the magnetic compass, al- |

though many independent investigators
were working on the properties of con-
ductivity. Charles A. Coulomb (1726-
1806) was most prominent during this
era because he established the funda-
mental laws of static electricity, and later
made significant advancements in the
manufacture of compass needles. Investi-
gators became proficient at generating and in-
stantly discharging static electricity, but they
had no way of storing it. E. G. von Kleist and
Pieter van Musschenbroeck bridged that gap
in the early 18th century with their invention
of the Leyden Jar, a capacitive device that
could store static electricity for dis-
charge later. It became a novelty item for
royalty who took pleasure in shocking
unsuspecting victims. It was all in good
fun, but there was still no hint of where
electrical investigation would eventually
take mankind.

Then, in 1800, Alessandro Volta
(1745-1827) made the first electro-

|

by pasteboard soaked in brine solu-
tion, and called it an “electric pile.”
No longer was static electricity the
only form of electricity known to man;
Volta’s continuous current cell was in-
deed a milestone in the annals of dis-
covery. It was Volta’s chemical cell
that truly put electricity on the move,
and today the battery is still an
important, although minor, source of
electrical energy.

|

f
|
|
1

Michael Faraday worked diligently
toward his goal until he achieved it. If
Oersted discovered the magic doorway
that would lead to the age of electric
power, 1t was Faraday who unlocked that
door. His public wondered what use could
possibly come from producing a small cur-
rent by moving a magnet near a length of
wire...the Genie still needed to be tamed to
become man’s tireless  servant. Faraday
understood the far-reaching possibilities

“More often than not, luck plays an important role and a great

is made accidentally when the curiosity seeker simply

stumbles upon an eternal principle.”

Oersted

The next exciting event took place in
1820, in the classroom of a Danish pro-
fessor named Hans Christian Oersted
(1777-1851). He was conducting an ex-
periment with one of his students, show-
ing him how a wire could be heated

' when it is connected to a voltaic pile.

|
|

l

Oersted had neglected to clear the table
after his previous experiment, and a
magnetic compass remained near the
wire. When the connection was made to
the voltaic pile, the compass needle
turned and pointed toward the wire. At
first, Oersted could not believe what he
had seen, but ultimately he realized he
had discovered something new: Electric-
ity and magnetism were interrelated. He

' named this new force in nature electro-

magnetism. Without realizing it, Oersted
had discovered the magic doorway that
would ultimately lead to the age of electricity.

chemical cell and battery capable of pro- | Michael Faraday

ducing continuous electric current. His
inspiration came from Luigi Galvani
(1737-1798), a physician who had been
conducting experiments with frog legs
hung on brass hooks. The legs convulsed
when he touched a piece of iron to the
framework. Galvam proposed a theory
of “anmimal electricity” as the reason the
frog legs had muscle spasms. Volta dis-
proved this theory, stating accurately
that the frog legs convulsed as a result of
their being in contact with two different
metals. His metal theory intrigued him,
so he conducted numerous experiments.
Eventually, Volta created a chemical cell
capable of producing a continuous elec-
tric current. He assembled zinc disks

alternately with silver disks, separated | his discovery

1

\

1

l

|

Michael Faraday (1791-1867) made
the next giant step on the long road lead-
ing to modern-day electric power. The
impetus that set him on his series of ep-
och-marking experiments was news of
Oersted’s discovery of electromagne-
tism. Faraday reasoned that if electricity
produces magnetism, then  why
shouldn’t magnetism produce electric-
ity? Finally, in 1831, his experiments re-
vealed a great truth: Electricity could
indeed be produced by magnetism; how-
ever, the critical component of his dis-
covery was that magnetism must be
accompanied by motion. Unlike Oer-
sted, who accidentally stumbled upon
of electromagnetism,

and 1s said to have replied, “What is the
use of a new-born baby?”" Further example
of Faraday’s wit has become English folk-
lore. The Prime Minister is said to have
asked him what use could be made of his
discoveries. Faraday allegedly responded,
“Someday 1t might be possible to tax

. them.”

i
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For the next 51 years, man struggled
to increase the electrical output of
Faraday’s embryonic generator. His ge-
nius had shown the way; now it was up
to engineers to make progressive refine-
ments of his discovery. Volta’s batteries
had been used initially for electroplating
metals, but they were large and very ex-
pensive. Gradually, engineering advance-
ments in magneto-electric generators
surfaced. Besides their use in the electro-
plating industry, these first generators
were also used for powering arc lamps,
lighthouses, and naval vessels. Arc
lamps required DC, so a commutator
was necessary for rectifying naturally-
occurring AC. By 1872 the DC genera-
tor had reached its peak of refinement,
and DC motors had also come 1nto lim-
ited use, but they proved to be inefficient
and troublesome, creating sparks and re-
quiring frequent maintenance. In addi-
tion, DC power was inherently inferior
due to its I’'R voltage loss, and could not
be sent a distance greater than half a
mile from the generating station. DC
also required inordinately large cables to
transmit the current, making il very ex-
pensive. Nevertheless, this was the only
path man knew to follow.

In 1880, the Menlo Park group,
headed by Thomas Edison, invented the
first practical incandescent lamp, which
was a much needed improvement over
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the power-hungry and dangerous arc
lamp. Edison, whose thirst for entrepre-
neurial conquests exceeded (or perhaps
equaled) his popularity as an inventor,
saw the opportunity to capitalize on the
new incandescent lamp by using exist-
ing DC technology as a power source.
He attracted investors to fund the con-
struction of a power station in New
York, and soon more DC power stations

was hidden in his mind and would even-
tually come forth, but the mental an-
guish he suffered during his search
nearly killed him, so strong was his re-
solve. Then, in 1882, the solution came
suddenly, in a blinding flash, as he
recited poetry while walking in a park.
In that instant, his brilliant mind con-
ceived perhaps the most beautiful and
ingenious scientific creation since the

“In that instant, Tesla’s brilliant mind conceived perhaps the
most beautiful creation since the wheel; he called it the rotating
magnetic field.”

were built in America and abroad. Their
existence proved to be a short-lived
evolutionary trend, doomed (o extinction
due to their inherent inefficiency. DC
power, even in its refined state, barely
cracked the door to the awesome power
contained in Faraday’s Genie.

Tesla

Harnessing alternating current was
deemed impossible by leading authori-
ties, including the physics professor of a
young engineering student in Austria
named Nikola Tesla. His idea was the
exact opposite of his professor’s, and he
set out to prove that AC could indeed be
harnessed. Professor Poeschl and his
classmates laughed at him, but he was
undaunted. For two years Tesla went
into a state of self-imposed exile, devot-
ing his entire energy to solving the AC
conundrum. He sensed that the answer

invention of the wheel. In a sense, it was
very much like the wheel; he called it the
rotating magnetic field.

Tesla’s understanding of the awesome
power contained in Faraday’s Genie was
clearer than any of his contemporaries
could imagine. The problem of how to
harness that energy to do the work of gi-

- ants had dogged him for more than two

years, and now he had discovered the fi-
nal solution to make alternating current
man’s servant! The scientific commu-
nity had always regarded AC as equal to
a perpetual motion concept—utterly ri-
diculous! During Tesla’s sudden burst of
brilliance on that day in the park, he not
only conceived the rotating magnetic
field but an entire system of polyphase
AC that has remained unchanged in prin-
ciple to this day. Energy in the form of
electric power could now be used in vir-
tually unlimited amounts anywhere. His
rotating magnetic field discovery, equal

in importance to Oersted’s and
Faraday’s pioneering achievements, is a
principle of unfathomable beauty that
will live forever. It stands today as the
foundation on which our entire world
operates. Indeed, the power of
Faraday’s Genie, captured by Tesla,
was, and still i1s, the most important
scientific discovery in more than 500
years. Tesla had not only opened
Faraday’s magic door, his polyphase
system literally blew it off its hinges
and took the entire wall with it.

Today, the world owes Oersted, Fara-
day, and Tesla a tremendous debt of
gratitude, for it was their monumental
discoveries in electrical science that
gave us the power to run our factories,
mills, schools, hospitals, research cen-
ters, stores, and homes.

Technological advances are happen-
ing at an ever increasing rate, and we
seem always to be looking forward—
which 1s good, but would it not also be
uplifting to look back and acknowledge,
even pay homage, to the pioneering
spirit of those whose efforts laid the
foundation for all the technological
advantages we enjoy today? Our
schoolbooks, teachers, and professors
seldom mention these pioneers (if in-
deed they know anything of their ex-
istence). Further, many historians and
book writers have elevated the names
of entrepreneurs and technologists,
crediting them with discoveries made
by early pioneers, and if we are not
more mindful, our historical heritage
will be lost forever. E

FYI: 73 Magazine increases your ham radio fun because of all the timely articles, reviews, and projects.
Subscribing to 73 Magazine is an opportunity that saves you time and money. Please call toll free 800-274-
7373 and order your new or renewal subscription now. (Or you may mail your subscription order to 73

Magazine, 70 Route 202 North, Peterborough, NH 03458.) Only $24.97...You save over $22.00. Thanks.
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INDIANAPOLIS HAMFEST
HOST TO THE %
ARRL CENTRAL DIVISION CONVENTION
July 13 & 14, 1996

INDIANA'S HAM RADIO, COMPUTER AND ELECTRONICS SHOW

EASY ACCESS, |-465 & I-74, AT THE MARION COUNTY FAIR GROUNDS

COMMERCIAL EXHIBITS — INDOOR AND OUTDOOR FLEA MARKET
FORUMS — BANQUET — OVERNIGHT CAMPING AVAILABLE

HOMEBREW CONTEST — TRANSMITTER HUNTS — PRIZES
Write or call: Indianapolis Hamfest Association
P.O. Box 88677, Indianapolis IN 46208

(317) 251-4407




NEVER SRY DIE get less use. But why not fire 'em down five
Continued from page 29 levels and start reducing the deficit instead of
One ham suggested a way to solve the | just stopping its growth?
deficit problem would be to fire the top Oh yes, one more innovation. Since many
three layers of management of all federal | of our more serious social problems have
bureaus on the basis that it's unlikely that | been caused by federal judges running amok,
anyone lower down would notice much dif- | bypassing the legislative system, how about
ference. Oh, the bureau’s jet planes would | putting term limits on those rascals too?

Bioenergizer Update

Bob Beck called with some suggestions | other blood-carried problems. I gather that
for researchers working with doctors to- | eliminating the HIV virus doesn’t take very
ward the elimination of crud in the blood, | long, but the rebuilding of the T-cells can
as described in the lead article in May. | take around 90 days.

Firstly, don’t use any metal in contact with If you want to learn more about AIDS 1
the skin, since even low levels of current | suggest you read the books by Duesberg,
can cause burns. Bob recommends that the | Douglass, Batmangheldij, Comby, and
electrodes be made of heavy wire cut one | Wallach. If you are more interested in misin-
inch long, or perhaps a nail, wrapped with | formation, read your newspapers and waich
flannel. The flannel can be held in place | TV. People are being saved, even from the
with heavy thread. Then you soak the | last stages of AIDS.

flannel in a saline solution to provide Can the bioelectrifier also help people lose
conductivity. weight and regrow hair? Hey, get together

In my experience, if you don’t get the | with an interested doctor and you tell me. He
electrodes exactly over the wrist veins and | doesn’t have the electronic smarts to build
in line with them, you can still get some | the unit and you don't have his license to kill,
slight burns. They don’t hurt, just itch. You | so you need each other. Of course, that pre-
can feel the throbbing when the electrodes | supposes that you'll be able to find a doctor
are exactly in place. I use a 1-inch wide | not totally indoctrinated with the semi-
strip of elastic with hook-and-loop fastener | religious belief that AIDS is incurable.
on the ends to hold the electrodes in place My experience (and Bob’s) with AIDS | | B = —
on my wrist, and a second an inch farther | workers is that they get all upset over the MAKE CIRCUIT BOARDS

up the arm to keep the wires from yanking | prospect of a simple, inexpensive cure. I've THE NEW, EASY WAY
the electrodes out while I'm working or | had them scream at me in rage that AIDS is Egas
typing. incurable, and then stalk away, just at the iy
Bob also recommends the use of a 100k | suggesrion that this new approach should at
pot instead of 1 meg to give better control | least be tested.
of the voltage. And he says not to use more But hey, with over 300,000 deaths yearly _ =3¢
than three 9V batteries (27V). Though | due to hospital error and negligence (accord- AT . :j
there have been no reported problems with | ing to a Nader study), what's a few thousand SN T
heart pacers, there is the potential for such | more deaths, right? Unless that's you being WITH TEC-200 FILM
trouble, so the best bet for doctors re- | rolled into the hospital, of course. Well, the JUST 3 EASY STEPS:
searching this field would be to avoid | odds are about 10:1 that you're there because e Copy circuit pattern on TEC-200 film
pacer patients until more is known. you haven't treated your body right, and the using any plain paper copier
Bob is promising a media announcement | odds now are that the doctors aren’t going to ¢ Iron film on to copper clad board
of the results achieved with this procedure | be a lot of help, but they and the hospital are e Peel off film and etch
in the near future, which should make it | going to make a ton of money. I served on Eﬁgﬂﬂtﬁl 1{ 2 ﬂétfizﬂs
easier for you to find doctors interested in | the board of directors of our local hospital s S A e
this approach to dealing with AIDS and | so I've seen all this first hand 7} S b
‘ 5 Sheets for $4.95 10 Sheets only $6.95
add $2.00 postage
Antenna-Stealth or Not I The MEADOWLAKE Corp.
Dept. L » PO Box 1555 = Oneco, FL 34264
if you need multi-band antennas, hidden or not,

for fixed. portable or mobile, This antenna and

feedline kit, with construction manual, shows
you how to make antennas and feedlines on the
ceiling, wall, roof, car, etc. Use high-tech copper

foil tape to construct yagis, verticals dipoles, - T REESS _ r:m':‘t!f;iﬁ
loops, feedlines, colls, traps and much more! — - T T NO F?ESISTUHE
It's paintable! Handheld RepeaterController NO COMPROMISE
Stick It On And § | o001 imElectronic Products 10 include voice IDer, DTMF SIX EXCELLENT REVIEWS JUST
Color It Gone! Introduces the world's first Control and programming, DON'T HAPPEN BY CHANCE

handheld repeater controller. hang and time-out timers, CALL US FOR A FREE CATALOG.

| *‘See review In Oct. 73, 1884 . 73, 1885 March 73, 1986
l ape 1 ennan{ No larger than most hand- Digital Voice Operated 0 D 10k SWL“+'.R“ v, 73 1ine

held radios. the HRC-10 Squeich (DVOS™), telemetry i '
e s BILAL COMPANY ===

137 Manchester Drive -
Florissant, Colorado 80816
(719) 687-0650
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108" self adhesive super conductive copper tape, 65 page verts a single or dual-band tones, and private voice mail
antenna construction manual & connectors. Hamco, A3, 3333 radio into a full featured sim- siot. $299 ‘
W. Wagon Trall Dr. Englewood, Co. 80110- Info 303-795-9466 plex or duplex repeator sys- g el el

Check or M.0. for $34 ppd- Tape Refill for $24 ppd ot Ko featiracGHHOHIG:
: - 800-566-2788 - tax 408-336-9461
Save Money! Kit + Tape Refill Only $54 ppd £ X
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The MFJ-9406

om SSB Transceiver

6 meters: The adventure begins.

Jeff Gold AC4HF
1751 Dry Creek Rd.
Cookeville TN 38501

here are large numbers of new hams
entering the hobby with the no-code
Technician license. Unfortunately, most
of these people are limited to experienc-
ing only one small aspect of ham radio.
Many seem to get on 2 meters and talk
on repeaters. They are allowed to oper-
ate SSB and CW (phone and code), but
may not be aware of how much more fun
they can have. I believe that the more
these people are exposed to other as-
pects of the hobby, the more they will be
motivated to upgrade.
I've had a blast with the MFJ 20 meter
SSB rig. It's small, portable, and works
grear! 1 have used it for the University

of DC plugs and alligator clips that al- |

low me to get power to about any type of | photo A. The MFJ-9406. (Photo by Conard

Number 38 on your Feedback card
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equipment. I remembered reading that | Murray WS4S.)

meters so I hooked it to the rig.

‘ How do T .sonnd?

[ pushed the red power button and the
rig instantly came to life. I turned the

- main tuning knob and picked up a sig-

nal. Using the smaller fine—tune knob, I
tuned in the voice until it came out clearly.
The rig has plenty of audio to drive the built—
in speaker. 1 had the volume up only a little
way and it was more than loud enough. 1
heard Jay KEANYH calling CQ for some
type of contest. I've worked my share of
HF contests both on CW and SSB, but
hadn’t worked a VHF contest yel.

“This rig is about as simple to operate as it gets—it takes all of
about five seconds to get used to it.”

Ham Club’s QRP Expedition and during
many SSB contests. When MFJ an-
nounced it was coming out with a 6
meter version, I had to have one. With
great expectations, | waited for my new
6 meter rig to arrive. One of the besl
things about ham radio is trying different
aspects of the hobby. I was eager to try 6
meters.

My new toy finally arrived. I opened
the box and took out the rig, with its
matching microphone (my MFJ 20
meler rig’s matching mike worked super
so I'd decided to get one with this rig). |
found a spare spot on top of my operat-
ing bench, which in itself was a small
miracle, then I looked around on the
floor and found the appropriate DC plug
to match the rig. I very carefully checked
the voltage and polarity before plugging
it into the new rig. I have a wide variety
38 73 Amateur Radio Today * June 1996

‘ I answered Jay’s call and he immedi-

ately came back to me. He told me some
strange letter combination, “EM65,” and 1
gave him my name, QTH, and his signal
report. | stopped him before he could give
the standard contest good-bye to ask for a
detailed report on how the rig sounded.

“Sounds real good, real good audio
quality,” Jay said.

I explained that I was testing out a
new rig and he was my first contact. He
said, “Hope my rig sounds as good as
yours does.” This was high praise com-
ing from someone on a full powered
base station transceiver.

I later spoke with Jim WA4SOH, a vet-
eran 6 meter operator. He gaveme a 10 over 9
report. “Not too shabby for using low power
on a vertical,” Jim said. “Good audio. Yours
1S the first MEJ 6 meter 1 have heard. You're
doing well—I'm impressed.”

- my Gap vertical was resonant on 6

I talked to Jim for a long time about
the rig, the way it sounded, and about the
6 meter band in general. Jim runs a
Kenwood 690 with a five—element Yagi.
He later told me. “If 1 didn’t own this
Kenwood I would purchase the MFJ.”

Another opinion

I also talked with the local 6 meter
guru Conard Murray WS4S5. We talked
for quite a while and he also was i1m-
pressed with the way the rig sounded.
He helped me while I played with the
processor level. 1 then changed to my
160 meter dipole using a manual an-
tenna tuner. The receive signal went way
up and so did my signal report. Conard
talked to me about using a beam on 6
meters. 1 plan on getting a loop or a
beam to increase my effective signal
strength, but meanwhile I am having a
lot of fun with the 160 meter dipole.

Conard talked me into letting him test
out the rig for a while.

“Overall, 1 was very impressed with
the radio,.” Conard said. We discussed
his impressions and findings. He found
the rig 10 have good selectivity. “When
you tune off a signal, it drops off and
disappears. You can really separate out
signals. The front end doesn’t overload
from very strong signals. The AGC (Au-
tomatic Gain Control) action on local
signals 1s good. These signals sound
natural and don’t get distorted. The rig
also has good sensitivity. If there 1s a
signal in there, you should be able to
hear it on this rig if you can hear it on a
main station rig. It has good physical
stability; you can bang on it, take it mo-
bile or mountaintopping/portable and it



will handle the roughness. It makes an |

excellent starter rig for 6 meters and
should be great for new or old hams. It
also makes a fine portable rig and you
should be able to run it for a good while
off a gel cell.”

Lots of assets

Operation is about as simple as it gets.
There is an on/off push-button in the
lower left corner, right under a combined
S-Meter/Processor output meter. Next to
the on/off button 1s the mike jack, then
the transmit on LED. There 1s also a key
jack for the optional Semi-QSK CW

module that will be out soon (I can’t |

wait to test it). There is a large tuning

s

_-'!h-. -
Photo B. Inside this 6m rig. (Photo by
Conard Murray W54S.)

| and tell me how good the 20 meter ver-

sion sounded.

The 6 meter band seems to have a per-
sonality all its own. There are times
when it is totally quiet; other times you

“Plenty of audio to drive the built-in speaker—I had the
volume up only a little way and it was more than loud enough.”

knob in the middle of the front panel,
next to a smaller fine—-tuning knob and
an audio volume control. It takes all of
about five seconds to get used to the
rig.

On the back panel is the mike gain
control, the 12-14 VDC power jack,
and the SO-239 jack. There is also an
external amplifier jack that uses a
solid-state FET swiich to key an am-
plifier, such as the Mirage A-1015-G.

The rig 1s small and rugged; it has low
current drain and can operate on a D-cell
NiCd pack or a small gel cell. Operating
from the home, it will work with any 2A
AC supply.

I didn’t notice any drift after leaving

the rig on for a while, and I was im- |

pressed with how natural the other op-
erators sounded on it. The selecuvity
seemed good. It has a 2.3 kHz HF-style
SSB ladder filter that reduces passband
noise, helps to fight some of the QRM, and
works on getting some of the weaker sig-
nals to come through and be understood.
The transmitter puts out 10 watts PEP.
It has a Constant Current™ syllabic
speech processor that MFJ claims gives
an added 4-6 dB advantage to help cut
through noise. I'm not one to dwell on
technical specifications, but rather on
how well things actually work. The 20
meter MFJ rig and this one both do very
well with the amount of power put out, so I
guess 1 believe that the processor
works. I have had operators who were
working high-rate HF contests stop

can work good distances with very low
power. I think this new MFIJ rig is a ter-
rific way to try out a new band without

investing a fortune. I am very pleased
with it. 7=

‘ Manufacturer’s Specifications

| Receiver Station

Frequency coverage: 50.000-
50.3000 MHz
Receiver type: Single—conversion

superhet

| Frequency control: Heterodyne VF, |
low-side injection

IF frequency: 10 MHz

IF selectivity: -6 dB @ 2.5 kHz

AGC: Audio—denived, 70-dB
dynamic range

| Sensitivity: .15 uV for 12dB S/N

Audio: 1 watt into 8 ohms at 10%
THD

Average Rx current: 60 mA (S-meter
lamp disabled)

Transmitter Section

RF power output: 10 watts PEP

VSWR tolerance 3:1 VSWR
maximum

Peak Tx current: 2.0A

Speech enhancement: RF compression,
syllabic rate

Spurious attenuation: 60 dB

CW generation: 600 Hz tone (with
optional installed)

Mike input: 600 ohms dynamic
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FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
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We Carry All Major Brands of New Equipment
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Number 40 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4IPV
P.O. Box 1099
Falls Church VA 22041

This month we're going to take
a look at some recently-an-
nounced ham products, and an-
swer a question or two from the
mail bag. First the stuff:

Ameritron AL-800H amplifier

It seems that there is another
pair of “loudenboomers™ on the
market (Photo A). A recent news
release from MFJ Enterprises,
Inc. [P.O. Box 494, Mississippi
State, MS 39762: (voice) 601-
323-5869: (FAX) 601-323-6551]
announced the Amenitron AL-S00H
linear amplifier for the high fre-
quency ham bands. It is rated at
what MFJ calls 1,500 watts plus.”

The list price is $2,295, which,
given the price of everything else
these days isn’t termibly bad (you
ought to see the price of the "645”
medium format camera | recently
looked at—errr...pined over—it
makes the AL-800H look cheap).

There are actually two models
of the AL-800 amplifier. The
straight AL-800 uses a single
Eimac 3CX800A7 power ampli-
fier tube, and runs to powers up
to 1,250 watts. The addition of the
“H” suffix, to make the model
number AL-800H. means that the
amphher uses a pair ol Eimac
JCX800A7 power amplifier
tubes, at powers of 1.500-watts-
plus. The AL-800 and AL-800H
are designed for legal operation
over the range of 160 meter and
10 meter bands.

The AL-800/AL-800H feature
a tuned input circuit, outpul net-
work, tube protection (those
Eimac 3CX800A7 power ampli-
fier tubes are pricey!), Automatic
Load Control (ALC). vernier
reduction drives for tuning. a

Photo A. The AL-800/AL-800H
linear amplifier.

heavy-duty power supply (particu-

larly important in power amplifi- |

ers), and a Step-Start Inrush
Protection™ program (means
longer life for those expensive
bottles).

The tuned input circuit is an
adjustable slug-tuned nput cir-
cuit, which is common practice on
HF linecar amplifiers. The output
network is the m/n-L design,
which is claimed to provide
smoother tuning and a wide
impedance matching range.

The AL-S00/AL-800H also
have a grid circuit that limits grid
current and thereby protects the
tubes. Again, the Eimac
JCXB00AT power amplifier tubes
are a major contributor to the

Cross-Needle SWR/
Wattmeters

The other product line we'll
look at this month is also from
MF] Enterprises, Inc. These prod-
ucts are RF wattmeter/VSWR
meter units (Photo B). These
units cover 1.8-60 MHz, 144
MHz and 440 MHz, for a price as
low as $69.95. The MFJ-864 fea-
tures separate HF and VHF/UHF
directional couplers (the heart of
most such meters), and each is
equipped with its own SO-239 RF
connectors. It has two power
ranges, 30/300 watts forward, and
6/60 watts reflected. The MFIJ-
862 is a VHF/UHF version with
the same power ranges, while the
MFEJ-860 covers on the 1.8 to 60
MHz bands.

MF]J offers their “one year no
matter what™ warranty on these

“Grid current violations are major
murderers of RF power tubes”™

price tag of linear amplifiers, so
any protection 1s well warranted
(grid current violations are major
murderers of RF power tubes—I
whacked my share of 61468, 807,
1625, 813 and an occasional 4-
400A in my misspent youth when
I didn’t understand grid current
and overdrive!).

The illuminated front-panel

meters use the popular cross- |

needle design. These meters read
peak forward power, reflected
power, VSWR, high voltage, grid
current and DC plate current.

The power supply of these lin-
car amplifiers can be set for op-
eration over 90 to 140 VAC, or
200-250 VAC: 14 settings of the
AC primary voltage are possible.
My own prejudice, by the way,
calls for operation of kilowatt-
and-up RF power amplifiers from
the 220-VAC line. It requires a
special outlet (of the sort that elec-
tric clothes dryers use, but not nec-
essarily as many amperes (my
linear amplifier 1s connected to a
220-VAC 20-ampere line that is
dedicated 1o only the linear amplifier).

For information, call MFJ (as
above), or Ameritron (116 Willow
Road, Starkville MS 39759) di-
rectly at (601) 323-8211, or order
direct at 1-800-647-1800.
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units—given what some guys do
to VSWR meters, that's pretty
generous!

Now for the nonsense

First, let me state flatly that 1 |

only respond to polite business-
like letters. The guy who, in De-
cember 1995, told me that my
ancestry was suspect because [ am

reply...he’s the same one who en-
lightened me with the blurb “,..a
‘ham’is half a pig’s (yes, you know
the word).” Sorry, dude, no cigar!

And the rest of the mailbag

I received two delayed letters
on my series on vertical antennas,
One of them asked whether the

~ dimensions are the same for a

ground-mounted quarter-wave-

. length vertical antenna as for a |

vertical antenna mounted on a tall
pipe. The answer is: Not usually.
As with so many things about
antennas, the answer is a tentative

' “maybe yes, maybe no.” I've put

up a lot of verticals over the years:
some of them were store-bought
and some of them were home-
brew. I've noticed that a slight
variation in lengths is necessary,
depending on where the antenna

Photo B. MFJ-800-series RF
watimeter/VSWR meters.

is mounted. | suspect that
interaction with the local envi-
ronment is the cause. But I've
also noticed that the difference
isn’t always too great, and the
resultant VSWR can be “tuned
out” with a decent tuner. Stll,

- install the vertical so you can

adjust the lengths until the thing
works right (Hint: Don’t tighten
the metal clamps until you
finish adjusting it).

The other mailbag question
about verticals arrived by
Internet (see address below).
The reader asked the value of
the feed point impedance of the
vertical, Again, the answer is a
tentative “maybe...." The nomi-
nal impedance is 37 ohms (or as
one purist chastised me, 36.6
ohms), and is therefore not a bad
match for 52-ohm coaxial cable.
But real verticals—you know,
those messy things that we re-

h 4 | ally have to put into or onto the
a ham operator, didn’t receive a | d P

air—are different. The feed
point impedance will vary from
a lew ohms (like 2-3) up to the
maximum. As a result, some
companies offer multi-imped-
ance broadband RF transform-

ers that will help you match the

actual impedance 1o 52-ohm
coaxial cable. I've used the
Palomar Engineers transform-
ers, and have built 9:1 and 16:1
transformers following the di-
rections given in the ARRL
Antenna Handbook.

I've received several nice let-
ters and E-mail messages on the
twin-lead antenna discussed here
a few months ago (and yes, the
ends of the twin-lead are
shorted!). Unfortunately, 1 didn't
invent the antenna and can’t take
credit for it. 1 saw one for the first
time in the late 1950s, late one
night (actually, in the wee hours



of the momning) when a bunch of
young hams went over to see a
radio engineer from “Voice of
America” who had just gone off
duty. He told me that he'd found
it in Bill Orr’s (W6SAI) Radio
Handbook. Bill, by the way, was
my hero when | was a lot younger,
and was the ham writer I mosi
wanted to be like.

Connections...

[ can be reached at P.O. Box
1099, Falls Church VA 22041, or
via Internet E-mail at
carrjj@aol.com. | am always glad

| toreceive comments and requests,

and will answer as many letters
as | have time for...and that
usually means all of them.

————
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Hams wirtH cLASS

Carole Perry WB2MGP
Media Mentors Inc.

P.O. Box 131646

Staten Island NY 10313-0006

“Young Ham of the Year”

In the spring of 1990, an
event took place which was to
be a highlight of my teaching
career, as well as being a high-
light in a student’s life. Mary
Alestra KB21GG, a seventh
grader at the time, won the
“Young Ham of The Year”
award.

WAGITF. His desire was (and
still is) to highlight the accom-

| plishments of the nation’s

many young radio hobbyists,
and to encourage the involve-
ment of more young people in
the exciting, rewarding hobby
of amateur radio.

Corporate underwriting for
this award program is tradi-
tionally supplied by Yaesu
U.S.A. Corporation and CQ
Magazine. This year the
youngster who is chosen as

| 1996 “Young Ham of The

“Mary’s love of radio was obvious, and
her dedication to helping other children
was impressive.”

Mary was one of the most | Year” will get the chance to

articulate young adults who
had ever come through my
amateur radio program. Her
love of radio was obvious, and
her dedication to helping other
children was impressive. She
seemed like the perfect choice
lo nominate for the award. The
entire school took pride in her
nomination. You can imagine
how excited we all were when
Mary was notified that she had
won.

When a youngster receives
national recognition, it has a
big impact on his or her life.
As you read about the qualifi-
cations for this award think
about deserving young people
you might want lo nominate.

The “Young Ham of The
Year” Award program was
conceived in 1985 by then
Westlink Report newsletter
Editor-in-Chief Bill Pasternak

|
|
|
|
I

know what it’s like to train to
become an astronaut. The win-
ner will be treated to
Spacecamp in Huntsville, Ala-
bama, in addition to other
prizes supplied by Yaesu
U.S.A. and Newsline. CQ pub-
lisher Richard Ross K2ZMGA
says, “As we enter our second
year as co-sponsor of this
award program, we are ex-
panding our participation to
include a week at Spacecamp.
Our nation has a growing need
for well-trained scientists
and engineers; even if they
don’t become astronauts, the
Spacecamp experience can
help young people get started
towards technical careers.”
The young winner will also
receive an expense-paid trip to
the Huntsville Hamfest, where
the award plaque will be pre-
sented at the Grand Banquet,

.NeVQRP Plus

A Quality Transceiver for the Serious Low Power Operator

Completely
Re-engineered!

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

RF speech processing and
improved ALC circuit add
effectiveness 10 558 transmil.

New wide range, smooth acting
AGC circuit is free from overload.

performance

100Hz setting

I.F. noise limiting reduces interference without adding distortion or compromising

CGeneral coverage recelver tunes from 1.8MHz to 30MHz SSB & CW

Al band transmit 160-10M S58B & CW

Improved full break in CW and built in iambic keyer

SCAF filters, Variable bandwidth from 100Hz 10 2400Hz. No ringing even at

Very low power drain - 180Ma

new high

receiver.

Custom designed mixer from
Synergy Microwave Corp. is
the heart of a

performance

@ 12V means full weekend of
operating on small battery
20 memaonies, SPLIT, RIT

Designed & Built
in the U.S.A

INDEX LABORATORIES -

(206) 851-

9318 Randall Dr. NW, Gig Harbor, WA 98332

_-p-?

A

Fax: 851- E,Hh

along with a special prize in
the form of ham radio equip-
ment. The trip and the radio
are courtesy of Yaesu, and the

plaque 1s provided by
Newsline,
The “Young Ham of The

Year” award is presented an-
nually to a United States li-
censed ham who is 18 years of
age or younger and who has
provided outstanding service
to the nation, his/her commu-
nity, or the betterment of the
state of the art in communica-
tions through amateur radio.
All nominations must be
submitted before June 30,
1996, on an official applica-
tion form. Applications are
available by sending a self-
addressed stamped envelope
to: The 1996 “Young Ham of

The Year” Award c/o
Newsline, 28197 Robin Av-
enue, Saugus, California

91350. The nominating appli-
calions are also available for
electronic download from sev-
eral sites that provide
Newsline materials over the
World Wide Web and from the

general interest ham radio
files area on America On
Line (AOL Ham Radio Club
BBS-Software Exchange-
General Interest Files).

Bill and I agree that the real
spirit of this wonderful award
is to highlight a young person
who has done more than just
pass a license exam. We're al-
ways on the lookout for the
young adult dedicated to the
fellowship and service that is
vital to the preservation of
amateur radio. Good luck with
your nominations.

For more information con-
tact: Bill Pasternak (805) 296-
7180.

Radio Bookshop

Phone  BD0-274-7373 or 603-924-0058, FAX
603-924-8613, or see order form on page BE for
ordenng informaton.

Wayne’s Book!
WGl We The People Declare War On
Our Lousy Government by Wayne Green
W2NSD/1 360p soft cover. Wayne's report

inexpensive solutions: a simple way to have
government departments happily r.'ut their
expenses by 50% within three vears; how to
aﬂwel:[ar:;rmwtumdlmdtdeﬁmt;!nw
10 cut medical costs and improve health care.
$13
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Make a MICOR Into a Repeater

A simple modification using a popular mobile radio.

fter our club had a few repeater
failures we ended up using two
Kenwood mobile rigs as the re-

peater, one as the receiver and the other
as the transmitter. Ham mobile rigs can

do just fine as repeaters in a quiet RF en- |
vironment with a good duplexer, but mo-
bile rigs aren’t really designed for |

heavy-duty repeater applications or for
use at a high RF level repeater site. We
were looking for replacement equipment
when we spotted an ad by Versatel Com-
munications in this magazine. They were
advertising $99 Motorola MICOR 45 watt
mobile radios which could be converted

into repeaters, so we called for further |

information.

I talked with Versatel's head techni-
cian and everything sounded pretty
good, so we took the plunge. To save
time, and since we didn't have a
Motorola test set handy, we ordered the
radio with crystals installed and tuned,
the repeater conversion instruction
manual, and a conversion parts kit. All we
would have 1o do were a few minor wiring
modifications. The total cost with our op-
tions and shipping was less than $200,

The radio arrived in a month, with all
items as advertised. After reading the in-
structions through a couple of times,
we were ready to begin surgery. The

FLML |

‘ PL datector N.L.
| 14 4001 .
| o= PLNH
r [ g S —
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———?‘“ﬂ_ ~ COSNL
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Fig. 1. The CMOS gate wiring.
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modifications required were: (1) modi- |

fying the receiver RF connection; (2)

~ strapping the receiver and transmitter

channel selection (the control head
would normally do this); (3) adding a

small perf board with a couple of pots to |

act as a substitute volume and squelch
control (again, the control head would
normally do this); (4) minor modifica-
tions to the radio’s power switching

Adrian Brookes VE3RHK
220 Hunt Club Road
Ottawa, Ontario

Canada K1V 1C1
ambrookes @aol.com

Since the radio 1s a mobile unit, it nor-
mally switches the antenna connection
between receiver and transmitler
through a relay, Part of the conversion to
make the radio full duplex is bringing
out the transmitter and receiver antenna
connections to individual connectors.
Versatel's instructions call for the receiver
RF connection to be brought to the rear
panel, with the transmitter still using

“The transmitter strip is well-suited for ham repeater
operation, as the whole transmitter side of the radio is an
extruded heat sink.”

circuitry to allow full duplex operation;
(5) interface to a controller (bringing the
mike, PTT, receiver audio and COS
signals out via a cable or connector).
Photo A shows the mobile rig with the
top cover removed, as viewed from the
rear, As you can see, it is assembled with
modules; the transmitter strip is on the
left side, the interface and connector
board is the narrow strip in the center.
and the receiver is on the right side.
Each module has an RF shield (except
for the one which we removed during
modification of the audio/squelch board

- and lost). The SO-239 bulkhead connec-

tors, Cinch-Jones power connector, and
DB-9 controller interface connector are
our modifications on the rear panel.

The transmitter strip is well-suited for

. ham repeater operation, as the whole

transmitter side of the radio is an ex-
truded heat sink. Although the transmit-
ter is rated at 45 watts, we planned to run
only about 25 watts, so there should be
plenty of margin for repeater duty, espe-
cially when adding an external cooling
fan as we have done.

. the existing relay for the transmitter

J

connection (which is at the front of the radio).

Photo B shows the bottom of the radio
viewed from the front. We made some
changes in Versatel's suggested wiring.
This photo shows that our modifications
brought out both the receiver and trans-
mitter antenna connections (o the rear
panel, along with the power and control-
ler interface connectors. The radio’s
original antenna connection can be seen
at the very left front of the radio, with
the key lock just to the right of the con-
nector. We disconnected the DC wiring
to the antenna relay to save a liule
power, since the relay is now unused. To
bring out the transmitter connection you
will need an RCA jack and a piece of
coax (RG-58 or similar) appropriate for
the transmitter power level. Unscrew the
output filter assembly located at the
front top of the transmitter strip (it’s la-
beled TFD6101A in the lower left-hand
comer, in Photo B) to route the cable
and RCA plug to the transmitter output
jack, then reconnect the filter.

The radio we received had some



Photo A. Top cover removed.

surface corrosion along the rear panel.
This was not unexpected for something

that may have spent the last 10 or 15 |

years in the trunk of a taxi cab or a truck.
A little sandblasting and paint made the
panel look like new. We then used a
punch to form the RF bulkhead connec-
tor holes, and a nibbler tool to make the

openings for the power connector and |

DB-9 connector.

The modifications, suggested by
Versatel, also call for an audio/squelch
pot board to be installed in the radio;

normally a control head would provide |
these functions. In Photo A you can |

see the small piece of perf board and
the components at the far top end,
mounted with double-sided tape to the
radio’s interconnection board. Also, a
speaker load resistor is visible slightly
to the right of the perf board. Photo C
shows the detail of these two items. In
Photo B, a small Radio Shack'™
speaker is double-sided taped to a
metal divider inside the audio/squeich
compartment.

Versatel’s instruction manual shows
the COS signal to the repeater controller
being picked from their “Point H” (pin

12 of the audio/squelch board connec- |

tor), but this is the output of an analog
detector and is not a clean logic signal. 1
recommend taking the COS from pin 10
of 1C202. The instruction manual sup-
plied by Versatel is good from a modular
level, but there is not enough detail for
this mod to be made unless you have a
complete manual. For those who don’t
have and can’t find one, IC202 is one of
only two chips on the audio/squelch
board, and it is the one located closest to

the interface connector pins. Pin 10 of |
" trol head and cable. All of the modifica-

[C202 is also routed to pin 8 of the inter-
face connector pins, and our wiring (o
that pin can be seen in Photo C. The
COS signal at this point is 0 volts
unsquelched and 6.9 volts squelched.

e =

Photo B. And here's the bottom. The messy
part is our added wiring.

In addition to bringing the COS signal
out to the controller interface connector,
we also added a Motorola PL (CTCSS)
decoder, and routed the PL decoder de-

| r—— L ¢ F';: .: | i .. # 'I‘ - .il
Photo C. The audio/squelch board we
added. This is normally in the control head.

| the appropriate wires from the control

head’s cable for controller interfacing.
If your controller requires switched
audio, then you could accomplish this

| several ways. The COS from where we

tector output along with the COS signal |

to a CMOS 4001 gate. The gate is wired

as shown in Fig. 1, and provides us with |

the ability on the interface connector 1o
use any of three squelch signals for the
controller: COS only, PL only, or COS
and PL ANDed from the 4001. And, with
the single 4001 chip, any squelch signal
can be either normally high or low.

Why would we use PL and COS
ANDed? This radio uses resonant reeds

- actly

to detect the CTCSS signal. These reeds |
. have both a start-up decode delay time |

and a shutdown delay time. By anding
the PL and COS, the shutdown delay
time is eliminated from the composite
signal.

Photo D shows the 4001 attached
with double-sided tape and the nest of
wires attached to it. Pin 7 of the chip 1s
bent over and soldered to the small lug
rising through the PC board, and pin
14 is folded over and soldered to the
trace marked as REG+ on the board.
The PL decoder output is picked off
from pin 3 of the PL board, which
would be the third in-line pin closest

= T —— =

took it provides a clean logic level
which can be used to drive an analog
gate or (gulp!) a relay. The Motorola
audio/squelch board in the MICOR in-
cludes squelch driven shunt switches
inside IC202 that could also be used to
ground the low level audio. A full
manual would be handy for this mod.

Summary

What we got from Versatel was ex-
as advertised. The ng was
crystalled and tuned and the instructions
were simple and clear. The radio has
worked fine from its first day of
installation.

On the downside, the included sche-
matics are a little hard to read in some
places, and a better copier or non-re-
duced copy from Versatel would help. It
would also be nice to have more sche-
matics of the circuitry itself. Then again,
if we looked hard enough we could
probably get a manual from a local radio
shop.

Overall, we would rate Versatel’s con-
version package an eight out of 10. The

. Motorola MICOR mobile makes a great

to the audio amplifier connections of |

the audio/squelch board. If you have
the PL board, you’ll know where to
connect from this.

Alternate wiring

You can order these radios with a con- |

tions except RF cable routing and
duplex power switching can be per-
formed inside the control head, or you
can discard the control head and just use

repeater, and for a couple of hundred
bucks, you just can’t go wrong. If you
have a MICOR from another source,
Versatel will also sell the conversion
instructions alone.
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The ANC-4 Antenna Noise

Number 44 on your Feedback card

Canceller from JPS

Pete Ferrand WB2QLL

65 Atherton Avenue
Nashua NH 03060-1904
pferrand @scoot.netis.com

he use of phasing to get rid of noise
is common with microphones. The
ANC-4 uses the phasing technique to get
rid of noise before it gets to the antenna
input of your radio. It’s not an audio fil-
ter or a digital signal processor. The

Reduce that noise!

How does it work? Simple—the noise |

signals from both antennas are com-
bined. Your adjustments have caused
these two signals to have equal ampli-

- tude and opposite polarity (a 180-degree

ANC-4 is connected between your nor- |

mal antenna and your transceiver or re-
ceiver. Thus, when the ANC-4 knocks out
noise, the noise never gets into your radio,

phase difference). Some types ol noise
are easier to cancel than others. The unit
is designed to deal with locally gener-
ated noise, since all noises present con-
stantly changing phase relationships
when propagated over a distance.

The other requirement is that the noise
antenna must hear the noise. The ANC-4
is provided with a telescoping whip,
which works fine for most power line

“I was able to get 40 dB of noise reduction on computers,
broken streetlights, and power line noise.”

so the receiving circuits have less to do
and aren’t overwhelmed by all that noise.
The ANC-4 does its phasing by using
a separale antenna to pick up the noise;
that signal cancels out the noise you're
listening to from your regular antenna.

First, set up the ANC-4 so the noise is
picked up at the same or greater level
from 1ts noise antenna as it 1s with your
regular antenna. Second, adjust the
ANC-4's phasing controls until the noise
disappears. If the noise doesn’t null out,
use the “phase range™ and “freq range”
buttons to increase the range of the
phase shifter network.

The "gain™ and “phase” controls inter-
act some, so it’s a good idea to watch the
radio’s S-meter closely and set the radio
AGC to “fast.” It’s not a hair-trigger ad-
justment and the noise null increases
smoothly as you approach the correct
point. Settings will normally not need to
be changed as you tune across the band,
but they will need to be changed if the
noise changes.
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and computer noises you may have
around the house. If the noise that both-
ers you can’'t be heard on the whip,
there’s a phono plug in the rear for attach-
ing another antenna which can be posi-

- uoned so 1t does pick up the noise. This

may be a wire run into the engine compart-
ment, if you're trying to defeat mobile ig-
nition noise, or an outside dipole with
polarization adjustable to match the noise,
or perhaps a wire running parallel to your
shack’s power lines.

I was able to get 40 dB of noise reduc-
tion on computers, broken streetlights,
and power line noise—including line
noise hereabouts that sometimes wipes
out an FM broadcast station a mile away. It
also works on household stuff like light
dimmers, microwave ovens, and TV set
horizontal oscillators. By careful opera-
tion, i1t’s also possible to null local radio
transmitters, such as broadcast stations.

You can’t get rid of any signal subject

- o multiple modes of propagation. That

basically means signals beyond ground

- deal with heterodynes,

wave. I discovered that some local

‘nuises change. For instance, a video

monitor’s signal can be perfectly nulled,

- only to have the noise reappear when the

image on the monitor changes. You can
only null one single noise at a tume. |
found that getting rid of the loudest
noise source makes it easier to hear
other noises! Discouraging. but that’s
life and those noises were there screw-
ing up my listening pleasure anyway. Of
course, I could get a second ANC-4...

Other [features include an internal
switch that bypasses the unit automati-
cally when you transmit through it, so
you can use it with a transceiver as long as
it puts out 150 watts PEP or less. If vou use
a linear, simply locate the ANC-4 in the
antenna line between the linear and trans-
cetver. Lastly, by using just the noise amp
and the whip, with no main antenna, you
can use 1t as an active antenna.

My conclusion is that the ANC-4 is defi-
nitely worth having if you have noise
problems. It 1s not a replacement for an au-
dio filter or a DSP unit—absolutely not. To
band noise, static
crashes, and adjacent signal splatter you

‘ need DSP and audio filtering.

The times I'm most grateful for the

- ANC-4 are when I'm listening to my re-

ceiver, something starts up down the
street and the S-meter swings over 20
over 9...a few adjustments to the ANC-4
-and 1 can hear the station again. The

| ANC-4 ($176 retail) is manufactured by
| JPS Communications, P.O. Box 97757.

Raleigh NC 27624. Telephone (919)

| 790-1048, (800) 533-3819 or FAX
(919) 790-1456.
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The NIR-12 is the most advanced DSP noise reduction unit
available. Unparalleled performance, super-selective FIR filters,
fully adjustable center frequency and bandwidth, both Dynamic
Peaking and Spectral Subtraction Noise Reduction, spectral
multi-tone NOTCH filter. All NIR-12 modes are usable

~ simultaneously. Use on all operating modes including AMTOR
| l and PACTOR. Installed between the receiver andio and external
vgﬁ speaker. $349.95

T Een S opaa mot alen) "l JPS Communications Inc.

- Eliminates power line noise before it enters the receiver to let vou

—r
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NIR-12 Dual DSP Noise Reduction Unit

1'“?! hear signals you did not know were there. Reduces any locally- ‘ |
M! | generated noise typically 50dB. Useable between 100kHz and P.O. Box 97757 ¢ Raleigh NC 27624-7757 ¢+ USA
" 80MHz. Noisewhip and wire antenna supplied with each unit. Tech Line: 919.790.1048 < Fax: 919.790.1456 ¢ Email: jps@nando.net

B Auto xmit switchover up to 200W. Installed between the antenna .nnﬂ qu '“.-5313"9

= and receiver. $175.00 http://emporium.turnpike.net/J/JPS/jps.html

1
h Contact JPS for a dEEIEI’ near you. Ask for a catalng of JPS' complete line of noise reduction products..
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Down East
Microwave Inc.
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CABLE X-PERTS,INC.
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abﬂve- 1“&. EMMMMI T TP T PP p— .EEJ“ amapym ..m MH mw# 1m I“m E.h ﬁmmﬂrm 1m m
18G2 S ECond PV dacket . et < L B AL N-2PC SivarTellon/Goid ip __10pc $32.50 _ 2Spc §75.00 _ S0pc $143.75 . 100pc. £975.

186Ga. S TWCond PVC Jackst - 2R ___ 20N

Down East Microwave Inc.
954 Rt. 519 ORDEFIS ONLY: 800-828-3340

Sl S TECH INFO: 847-506-1886 FAX: 847-506-1970 gy
tel: (908) 996-3584 foncowmmie~, 113 McHenry Road, Suite 240, Buffalo Grove, IL 60089-1797
fax: (908) 996-3702 T e-mail: cxp@ix.netcom.com ah

CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH! CUSTOM CONNECTOR WORK., TOO
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73 Review

The Green Mountain
GM-20 QRP

Another small wonder!

Marshall G. Emm AA@XI/VK5FN
2460 S. Moline Way
Aurora CO 80014

ne of the attractions of QRP op-
Oﬂralinn (5 watts of RF power or

less) is the wealth of excellent
equipment that 1s available in kit form, at
reasonable prices. The latest super rig
may have more bells and whistles than
the theater organ at Radio City Music
Hall, but it will cost as much as a large
car or a small house. Meanwhile, if you
are prepared to avoid causing QRM and
TVI and accept the
challenge and excite-
ment of QRP operat-
ing, there are some

tuning (RIT) via a quad analog switching IC.
A four-pole crystal filter on the 8 MHz IF sets
the received bandwidth at 700-800 Hz.
Apart from the separate LO section,
the receiver and audio output sections are
pretty much standard for QRP rigs, but
with an MC1350 IF amp providing 30 dB
gain and a high level of stability. Sensi-
tivity is right up there with the big rigs;
minimum detectable signal is quoted at . |
uV (-126 dBm), and, in practice, you're
limited to the ambient atmospheric RF
noise level. These are hor little receivers!

“The instructions for winding the 13 toroids, often a real
bugbear for kit builders, are some of the best I’'ve seen.”

Number 46 on your Feedback card

components for the Local Oscillator as
per the diagram below,” or, “Wind and
install all of the
toroids in accor-
dance with Table
1. For most of

excellent single-band
CW rtransceiver Kkits available for less
than $100!

A steady stream of new QRP kit rigs
has appeared over the last few years, so
when a new one is announced by one of
the Godfathers of QRP design, it gets a
lot of attention. Such is the case with
Dave Benson's (NN1G) new Green
Mountain single-band CW transceivers
for 40, 30, 20, 17, and 15 meters.

The Green Mountain series is a “lateral
descendent” of the Small Wonder (or
“40-407) series and the NN1G Mark III
("95 ARRL Handbook) transceivers. The
main distinguishing feature in the new
line 1s a separate heterodyne local oscil-
lator, which adds a bit of complexity, but
really helps on the higher bands. The
transmitter drive has been beefed up with
an MMIC embedded in the bandpass fil-
ter, providing 12 dB gain to the driver,
and the final output is adjustable from
0.5W to a solid 3W. In the 20 meter ver-
sion, the second harmonic 1s down 34 dB
and spurs are down about 50 dB, at full
power. Now that’s clean!

The nig also features full break-in (QSK) via
the famihar FET switch popularized by
WTEL, and the receiver has incremental
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It’s available as a board kit (printed cir-
cuit board, all board-mounted parts, and
instruction manual) for $75 postpaid, so
you get the fun of building a well-de-
signed kit which, after an hour or so,
you’ll turn into a real fun machine.

Construoction

Your first pleasant surprise comes
when you open the package from Small
Wonder. The board is nicely done,
double-sided and solder-masked, and the
components are all new and of high
quality. Several small groups of compo-
nents are packaged in separate enve-
lopes to avoid confusion, and the manual
is a pleasure to read.

Small Wonder’s philosophy is to en-
courage you to understand what you are
doing. The manual includes a detailed

- description of the circuit components

and trouble-shooting instructions, but it
does assume a reasonable level of skill
on your part. You don’t get step-by-step
Heathkit-like instructions telling you
how to identify a 2.2k resistor and where
to put it; the instruction steps are things

like, “Install all of the board mounted |

us, that’s plenty.
The silk-screened parts overlay on the
circuit board and the parts list are all you
should need and you can do it in what-
ever order suits you. However, the tips
shown 1n the sidebar may be helpful and
the instructions for winding the /3 tor-
oids, often a real bugbear for kit builders,
are some of the best I've seen.

An interesting approach is to have
you build, test. and partially align the
heterodyne local oscillator stage first.
RF voltages are measured with an os-
cilloscope, but if you don’t have one
you can open the supplied “test circuit”
envelope and build yourself an RF
probe for your digital voltmeter, Get-
ting this stage built and aligned insures
that you are on the right track with vour
soldering techniques, and gives you a
known starting point for the final test-
ing and alignment.

This 1s a board kit, but turning the fin-
ished board into a finished rig in a box
isn’t difficult. All off-board connections
(except a short link of coaxial cable for
the antenna) are made via pin connectors.
The wiring harness, with mating connec-
tors already wired and color-coded, is
provided in the Kit.




Alignment and testing

You'll need some additional compo-
nents 1n order to wire up the board for
alignment and testing. They're available
at your local Radio Shack™ or from any
mail order parts house, and should set
you back about 10 to 15 dollars, not
counting the box:

10Kk gain pot (audio taper)

100k main tuning pot

5k RIT pot

SPST RIT switch

Key jack (RCA or 1/4")

Headphone jack (2.5mm or 1/4", your
choice)

Antenna jack (SO239 or BNC)

A power connector (and .75A fuse)

[ used a combination audio gain pot and
power switch, and connected a power-on
LED. I also used a DPDT switch for the
RIT so I could switch 12V to an RIT-on
LED. For power. I run red and black wires
through a grommeted hole to a Molex-type
connector (RS 274-222) via an in-hine fuse
holder (in the positive line). It’s a good 1dea
to wire everything up on the bench so you
can test and align the rig before locking it
up in a box. The use of the wiring connec-
tors makes this very easy Lo do.

The alignment is relatively straightfor-
ward and you will need only two or three

_— —

items of test equipment: a general coverage
receiver, an HF twransceiver, and some

means of measuring power output. My rig |

came mto alignment very easily, and went
right to the rated output of 3 watts. The
sidetone is a sampling of the RF output, so its
pitch is a direct representation of the transmit
offset and there is no adjustment necessary.
The VFO range turned out to be approxi-
mately 85 kHz, down a bit from the rated 100
kHz, but within the tolerance of the varicap.

The GM-20 on air

signal report. Say what you like about solar
minima, but there is some real truth in the
QRPer’s motto: *Skill, not power!”

Conclusion

The Green Mountain series represents a
terrific value for the money, and the rigs are
great fun to use. Watch out—QRP is addic-
tive! It's probably not a good kit for a be-
ginner, but if vou have at least intermediate

kit building skills vou will find that it’s

The first thing vou discover when vou |

take your GM-20 into the real world is that
the receiver is sensitive. It is every bit as
sensitive as the big rigs and has adequate
selectivity. The filter skirts are steep, and
although you may prefer a narrower band-
width, you can usually use the RIT to throw
an unwanted signal out of the passband. A
variable bandwidth filter would be nice, but
there are enough inexpensive external au-
dio filter kits around so that it really isn’t
necessary.

The keying is clean and precise, and the
sidetone is pleasant to listen to. There is no
apparent drift, and the QSK function is
very smooth.

It’s always a thnll to make that first QSO
with a new rig, especially when the other
station is on the other side of the continent,
also running QRP, and gives you a good

easy, and you will have the added benefit of
knowing that you really built something!
The Green Mountain transceiver Kits
comprising circuit board and all board-
mounted components are available from:
Small Wonder Labs, 80 E. Robbins Ave.,
Newington CT 06111; (203)-667-3536.

Note from the Big Cheese: If you build
one of these rigs please let me know what
fun you've had with it after a few days on
the air. I want to know, and if you've made
any really interesting contacts, the readers
will be interested too. Wayne

‘_ (1) Never buy a kit from someone who doesn’t
- offer to fix 1t if you are unable to get it going.

(2) Read the manual! They all say that, but it’s
‘ surprising how often a problem could have been
avoided 1f you had just read through the darn book
first. Those corrections at the end of the manual
can cause a lot of grief.

(3) If a copy of the circuit board layout is not
‘ provided in the manual, make one. Just photocopy
the board, both sides. The copy of the component
side 1s useful if component labeling is covered up
- by the components. A copy of the foil (soldering)
side will be invaluable if you have o track down
- solder bridges: often it is impossible to see whether
two points should be connected without referring
10 the antwork or a photocopy.
- (4) If the foil (soldering) side of the board is
!. dirty, or if you got your fingerprints on it while
| you were photocopying it, clean it with alcohol
before you start soldening.

(5) Sort the components and check them oft
‘ against the parts list before you start soldering. If
vou find a wrong or missing component, you may
be able 10 get it replaced before you need it, or at
' least minimize the delay.
‘ (6) If you have any doubts about your solder-
' ing skills, do some practice work with junk compo-
_nents and then get a local ham to check your work.

Tricks of the Trade

(7) Solder under a magnifying glass. A magni-
fving desk lamp is the best bet, but a “helping
hands™ device with a magnifier will do.

(8) Check every joint under magnification as you
do it. Be especially careful to watch for solder flow-
ing onto adjacent tracks or pads.

(9) Keep some desoldering braid handy and fix
those mistakes immediately. Don’t make a mental
note to come back and correct later.

(10) Do no more than 5 or 6 components at a
time. Where two component leads share a sol-
der pad, do them both at the same time 50 you
don’t solder over an empty hole. Often there
is a good reason for the order shown in the
manual.

(11) There are two exceptions, regardless of what
the manual says: (A) Do the IC sockets first. If
nothing else 1s on the board vou can just turn 1t
over and solder without worrving about holding
the things in place. (B) Do the toroids next. These
are often problem spots, and if nothing else is on
the board you can easily use your multimeter to
check continuity between the pads. insuring a good
joint and continuous coil.

(12) In general, do the smaller components (and
those that mount flat to the board) tirst; larger ones
last. Otherwise vou may have trouble getting to
the holes.

(13) Once vou have finished mounting board
components, clean the excess flux from the foil
side of the board using a commercial flux remover |
or acetone (be sure to do this in a well-ventilated |
area and heed the precautions on the solvent con- ‘
tainer). A clean board is much easier to trouble- |
shoot. Look over the joints and reheat any thatdo |
not look right. IJ

(14) Before applying power for the first time,
double-check that all components are in the right
places and have the correct polanty. If you are
too lazy to check everything, at /easr check all
diodes, electrolytic capacitors, and integrated |
circuit chips.

(15) When vou first apply power, look care-
fully for any signs of smoke! You may be able 1o
detect a hot spot or a component turning brown |
in time to disconnect the power and find the prob-
lem. If you can, you might also hook an ammeter
in series with vour power supply so if the meter |
shows more current than expected you can turn |
the power off! J

(16) Bench-wire all external controls and con-
nectors so that vou can test and align before you
get the circuit board screwed down in a box.

(17) If you do have to send it back, ask for a
description of what was wrong with it so you can
avoid that problem next time.
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Number 48 on your Feedback card

The Carolina Bug Katcher
Multiband HF Mobile Antenna

Jeff Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

ny mobile antenna is a compro

mise. | wanted one that would al-
low me to operate on several bands, but
without my having to carry around
resonators for each band. One that fit
the bill was the Carolina Bug Katcher
by Lakeview, the makers of the Ham
Stick single-band antennas.

The Bug Katcher sells for $89.50,
which makes it one of the least expen-
sive multiband mobile antennas. It
provides continuous
coverage of all ama-
teur, Mars, and ma-
rine bands from 7 to
31 MHz. The Hi Q
coil gives 1 to 2 S-
unit improvement over the Ham
Stick’s. The antenna is 7.5 feet long
and stores in a 50-inch-long space.

Setup

To set up the antenna I put little clips
on the coil and then used an MFJ An-
tenna Analyzer (o measure the SWR
for each band I wanted to set up (see

Photo A. The Carolina Bug Katcher mobile
antenna from Lakeview Co.
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Table 1). Once I had the bands set up
it was a matter of just swiltching a
quick disconnect clip from one of
these set points to another to change
bands. Yes. I have to get out of the car,
but it only takes a few seconds to
switch bands.

Fitting the antenna mount to the car
was the most difficult part for me. The
main function of the mount is to pro-
vide mechanical stability and support,
since going down the road at 65 mph
places a significant wind load on the

“I wanted a mobile antenna that would allow me to operate on
several bands, but without the need for resonators for each
band; the Carolina Bug Katcher fit the bill.” ‘ ‘

antenna. The second function of the
mount is (0 provide a good ground.

In today’s automobiles you can’t as-
sume that a trunk lid or bumper is

- grounded, so it’s a good idea to use an

ohmmeter to check for a low resis-
tance path (less than 25 ohms) be-
tween the grounded portion of the
mount and the negative pole of your
car battery. Or you can use a magneltic
mount on the roof, which provides a
nice ground plane effect.

Mobile antennas work best when
they're high and in the clear. Some
hams drill a hole in the car roof to
mount the antenna. While this is
probably the ideal installation, there
are a few hams who are unwilling to
drill holes in the rools of their cars!
I'm one of the latter, so I use the
Lakeview Quad Magnet mount
($49.95) on my mini-van. I just stick
it on the roof, thread the coax
through the door, and I'm ready to
go. I have to watch it going under
low tree limbs and through parking
garages. Although I have used this

ering he was on a

contact. I have |
used the Bug
- Katcher on both

‘FAX (803) 225- Photo B. The Bug
| 4565.

setup with the Bug Kaitcher, I feel a
lot more comfortable using a heavy
duty split ball mount. I used the one
from Lakeview ($21.95 cat #075) on
my other vehicle and haven’t had any
problems.

Operation

After | finished setting up the Caro-
lina Bug Katcher on my car, I turned
on the rig and tuned around on 20
meters. 1 heard Dale WATKYT operat-
iIng a Special Events Station on the

West Coast. He

was a 57 and gave
' me a 55. Consid-

and I was on a mo-
bile antenna, I sure
couldn’t complain.
I next talked
OE6T, who was {

directional antenna ‘| /

working an SSB
contest.Once again
[ didn’t have any
trouble at all mak- ‘

ing or maintaining J

CW and SSB with ‘
a great deal of suc- ‘
Ccess.

You can get more
mformation  from
Lakeview Co., Inc., |
3620-9A Whitehall ‘
Rd., Anderson SC
29624. Telephone |
(803) 226-6990 or

Karcher ar work.



BAND BAND WIDTH-2:1 SWR POINTS
R 40 meters ?3-0 KC X
30 meters | 1a|| g |
20 meters i 250 KC
¥ 1?'Lmeters j all
15 meters i 400 KC
12 meters all
11 meters entire band
10 meters 800 KC

Table 1. SWR figures for each band setup.

WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.E. 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 1s

approved for VE exams at all levels.

*Since 1987, GGTE has gmded nearly 20,000 hams and prospective
hams around the world through proven struchired lessons and a
variety of character, word and conversation dnlls. Straight forward
menus make the process sunple and fun
*This program features easy and speedy self installation; random
character dnlls wath the characters you select, and you can create
your own dnills or import text filss. You can type what you hearor
copy by hand and see the results one fine at 2 tme Pk the
Famsworth or the standard method, select the tone frequency most
comfortable for you or select your code speed in tenths ofa word per
minute. For all DOS computers. You are always in command.
Certified
bv Morse Tutor Gold uses vour mtemnal sp2akes
or sound board. And, if vou pse a sound board
Morse Tutor Gold supports volume control

Sound Blaster and the Sound Blaster Compatbahiry
Logo are trademarks of Creative Technology Lid.

v atlable thru dealers, the ARRL. or send 52995
+ SASEH ICA residents add 5242 tan) te

GGTE. PO, Box _:4'1:.1hi" .51‘*.1"'-:'-";*-"1 Beach.

CA 92609

Specily > ', or A7 inch disk.

CIACLE 1983 ON READER SERVICE CARD

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 sge what you've been missing.

Quality Color SSTV is casy and affordable with Pasolos TV. 523995

Rarquerres [BM PC -companibie. “T88 or bester CPU. 1 Mepaieywr of memory. color VOA
display, MS-DOS. Shipping 1% to US A and Cansds $15 for others. Wiite or call fior
camplete detils

Absolute Value Systems
115 Stedman St. # 7

Chelmsford, MA 01824-1823
(508) 256 6907

e-mail: johni@worid.std.com
CIRCLE 351 ON READER SERVICE CARD

SGomm-=Puteincs

Kenwood, Yaesu, Icom,
Cushcraft, AEA, Kantronics,
Bencher, Diamond, Astron,

MF], Hustler, Ameritron,

Larsen, ARRL, and more...

(800) 942-8873

Authorized Service For All Major Brands
 HF, VHF, UHF And Accessories
Local or FAX (801) 567-9494

7946 South State Street Midvale, UT 84047
Closed Mondays

QUICK, AND SIMPLETTT ]

Flash cards NOVICE thru EXTRA theory. Key-words
underlined. COMPACT - EASY Owver 8000 sels used.
NOVICE $1186 A card lor each question!

TECHNICIAN  §10.85 £ —-
GENERAL 5995 ...ul.._....,...—.i;]l

ADVANCED sisss Call Today! |w«
EXTRA  $14.45 1.300-OMK-HAMS |1y =
Shippng 1 -§$400 i e s
Rt o 0. VIS sTUDY GUIDES
"wsa Tose Tamex mc ' P.O. BOX 17377
e = e — - = HATTIESBURG, MS 30404

CIRCLE 104 ON READER SERVICE CARD

Powers Hand Held
Cellular Phones For Hours.

I T e B e T o+ ML

“The compact model most preferred by our pan-

elists for listening to major worldband stations ...

audio quality is tops within its size class.”
Passport to Worldband Radio

Here's everything you want at a price you can afford.
The Grundig YB-400 covers LW, MW, FM and all of
SW. An illuminated LCD reads to 1 kHz on SW.
Enjoy smooth SSB with fine tuning knob. Tune your
favorite stations instantly with keypad entry or 40
memories. Otherfeatures include: dual digital clock-
limer with snooze and dial lock. Switches for: Wide-
Narrow, Local-DX and Hi-Low Tone. Supplied with
six AA cells, carry case, wind-up antenna, manual
and Grundig Wave Guide. #0040 $199.95 (+56 )

Universal has a limited number of like-new Factory
Reconditioned YB-400s. Allaccessoriesand same
one year limited warranty. #1704 $149.95 (+56 )

For a limited time, we will nclude a FREE radio |
| stand with your YB-400 purchase. An $8.95 value! )

Universal Radio
6830 Americana Pkwy.

Reynoldsburg, OH 43068
¢ Orders: 800431-3939
& Info: 614 B66-4267

ppersas o FAX 866-2339
| geil | |m= ' 514 -
l'tldlt.‘r "J‘c' http./www.universal-radio.com
Quality Communications Equipment Since 1942

EVERY ISSUE OF

73 Amateur Radio Today
on Microfiche!

The entire run of 73 from October
1960 through lastyearis available.

Youcan haveaccesstothetreasures
of 73 without several hundred
gounds of bulky back issues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no partial sets) for $285 plus
$5 shippin SU A). Annual
updates available for $10.

Satisfaction guaranteed or money

back!
FBUCKMASTER
6196 Jefferson Highway
Mineral, Virginia 23117
540:894-5777-800:282-5628
~Internet: info@buck.com

— L,y 540:894-9141 @

CIRCLE 168 ON READER SERVICE CARD
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Number 50 on your Feedback card

Economical High Current Power

Supply

A “smart” battery charging system to build.

it was. A blizzard caused a power
failure, and it got very dark and very
quiet very fast. The setup I use to keep the
battery in my Field Day camper charged
came in very handy—I was able to put my
HF radio back on the air. In fact. it worked
so well I now use 1t as a power supply.
With this circuit and a small 800 mA
wall transformer, I've been able to forget
maintenance on the battery over the win-
ter. The battery (a regular auto battery,
not a deep-cycle) is 4 years old and has
not degraded appreciably.

Il was a dark and stormy night...well,

Why it works

Most new transceivers use 12 volt di-
rect current for operation. Getting the
high current necessary for transmitter
operation requires an expensive power
supply. Here is a way to reduce this cost
as much as possible.

Modern transceivers require 12 volts
at 1 or 2 amps for receive operation. This
is not a difficulty. A well filtered, well
regulated 3 amp power supply will sell

——

\
‘l
/

for less than $25 new from a radio sup-
plier and even less, used, from a flea
market. The high current problem starts
when transmit operation begins. When
in the transmit mode, current consumption
of a 100-watt rig could exceed 20 amps,
This high current demand lasts only a
short time but it is real and must be ser-
viced. Knowing how much power must be
made available for transceiver operation
can be analyzed in a limited manner.
Let’s consider a CW QSO. The on/off
operaton of a CW signal produces
a duty cycle of just a hittle more than
50%. Since transmit/receive i1s about
even—we listen as much as we talk—

William Jacobs WABYCG
Route 1, Box 212
Independence WV 26374

little, as we motor down the highway. If
this same type of operation could be
used at home, the average current draw
would be supplied by the much smaller,
more economical power supply, and
peak current would be supplied by a

. battery and a battery charging system.

How it works

A storage battery is used as a reserve
for the high current operation require-
ment and is recharged with a small low
cost, low current “smart” battery
charging system that can be left on
indefinitely without harming the battery.

“It’s a small low-cost, low-current ‘smart’ battery charging
system that can be left on indefinitely without harming the
battery.”

this theoretical CW QSO is about 25%
key-down transmit and 75% key-up re-
ceive. This would imply that the long-
term (over the total QSO) current con-
sumption of a CW transceiver requiring

' 20 amps key down will be only 5 amp

hours for each hour of transmitting time
and 1 or 2 amp hours for receive. The
total would be 6.5 amp hours (25% of 20
+ 75% of 2).

When this transceiver is operated from
an automobile, we supply high current
from the auto storage battery and replace
the power with the car’s charging circuit. It
1s not necessary to have the charging sys-
tem supply the high transmit current. It i1s
entirely possible that with lights, air condi-
tioner, fan, and windshield wipers on, the

Photo A. The completed power supply unir. charging system will not be able to meet

(Photo by John Jacobs, Independence WV
26374.)
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the demand. It will, however. be able to re-

. place some of the energy used, little by

The project 1s built in five systems.
The first system, “the smarts.” senses bat-
tery voltage. The second, a logic circuit,
provides switching signals. The third is an
oscillator, used as an AC-to-DC converter.
The fourth is the power FET or switch and
the driving circuit, and the last is a power

 conditioning circuit.

The smarts ol the charging system
come from monitoring the battery volt-
age to keep the battery at or near full
charge. The circuit operation is as fol-
lows. Battery voltage is divided by resis-
tors R3, R4, and R7 and fed to
comparator U3A and U3B. U3, an
LM339, 1s a quad (four devices on one
chip) voltage comparator. The output of
comparator U3B is set to go low when
battery voltage 1s above 13.5 to 14.0
volts. This voltage is the “Tum Off” signal

| of the charging system. When the battery



voltage reaches this point, charging ceases.

1s 20 volts. Even with the low resistance.

The output of comparator U3A is set 10 go | the transistor may get warm and should be

low when battery voltage is below 13.0 to

13.5 volts. This is the “Turn On™ signal of |

the charging system. When the battery
voltage 1s below this point, charging
commences. When battery voltage is be-
low “On,” the system will be on and when
the battery voltage is above “Off.” the
system will be off.

These two signals are connected to
Ul, a4011, a quad 2 input NAND gate.
UIA and UIB form the logic circuit.
These two NAND gates latch the charg-
ing circuit on until the “Off” signal is
reached and keep it off until the “On”
signal 1s reached. This hysteresis of 1/2
to 1 volt keeps the circuit from turning
on and off at microsecond rates. In nor-
mal operation, the charging circuit may
stay off for as long as 20 seconds. In
some cases, depending on battery age,
capacity, and condition, 1t could look as
if the battery voltage were being held at
the “Turn On™ voltage. Actually, the
voltage rise ol the battery 1s so fast that 1t
looks like current is continuous. This can
be verified with an oscilloscope. This will
taper off in ume. The switching action pro-
longs battery life by keeping the battery
from gassing. Battery gassing 1s destruc-
tive to the battery and requires more main-
tenance. The output of the logic circuit
(Drive) goes to an oscillator.

U2 is a 4047 1C oscillator with an op-
erating frequency of about 2500 Hz. It is
turned on with the signal from the logic
circuit (Drive). It 1s used to make alter-
nating current from direct current The
alternating current is rectified and used
to drive the gate of the power FET. The
AC output of this oscillator is coupled to
T1, a simple interstage transformer,

through capacitor C2. The output of T1 |

is rectified and applied to the gate of Q1.
This voltage has reference to the source
terminal of QI, and produces a positive
12 volts added 1o the battery voliage
without regard to battery voltages. This
high voltage (about 25 volts) feeds the
gate of Q1 which connect the battery
charging voltage to the battery. QI is a
power field effect transistors that will
have a very low resistance when turned
on. The junction resistance of the tran-
sistor goes down markedly when the
gate voltage is increased. However it must
be kept lower than the breakdown voltage
of the gate. On the specified transistor this

fastened to a heat sink if current of more
than 2 or 3 amps is supplied. The power
conditioner is a full-wave bridge recti-
fier, filter capacitor and regulator circuit.

Make it work

The circuit board makes construction
very easy. All parts except the power
transformer are mounted directly to the
board. Construction time should average
about one hour. Start with the resistors,
capacitors (with the exception of the
electrolytic capacitor), diodes (observe
polarity), terminal strip, transformer,
voltage regulator. the power FET, and all
the ICs. Sockets for the ICs are not nec-
essary and cost more than the ICs. The
electrolytic capacitor is large and should
be installed last.

The resistors in the voltage divider
circuits were 1% precision resistors on
the first few chargers that I built. I have
found however, that the precision 1s not
necessary. The range ol the “Turn On/
Turn Off” voltages are not at all critical
so the 1% precision resistors are not
needed. I have since used 3% resistors
and they work just fine. This no-adjust-
ment approach removes lots of unneces-
sary fussing. The voltage “ON™ and
“OFF" values may be different from
their intended values of 13.0 and 14.0
volts but the difference will be inconse-
quential to the opera-
tion of the power sup- |
ply. As long as turn
off is 14.2 volts or
lower, and turn on 1s
above 12.8 volts, ap- |
propriate  operation |
will result. |

Any power f(rans-
former with output of |
12 wvolts AC will |
power the system. |
The bridge rectifier |
diode 1 specified 1s
rated at only 4 amps
and the capacitor has |
a working voltage of
25 wvolts. These are
the limits placed r:.m‘
the transformer. 1
have found that a
small wall trans-
former rated at 12
volts AC 800 mA will

S3LI0SITO0
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Fig. 2. Silk-screen pattern.

keep my 100-watt HF station running for
more than 3 hours a night and be ready to go
again the next night. A 3.5-amp wall charger
would recharge the battery completely m
about one hour for each hour of actual opera-
tion. Depending on the radio, the bigger
transformer may cause some hum.

There are no blinky lights on this
project. Intentionally. Operation can be
checked with a voltmeter and once

. proper operation 1s verilied, the power

supply will be relegated to the tloor un-
der the table. No further thought will be
given Lo 1l.

All that’s left to do now is to connect
a battery, rig, and the charge controller
together and have fun. The use of a
covered plastic marine battery box 1s
recommended. If a scrap of wire should

| happen to come in contact with the

Ry 7

O

Fig 1. PC Pattern from the top of the board. When the board is
printed, the text will be “correct reading.”
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battery terminals, the energy stored in
the fully charged battery will be turned to
heat—absolutely spectacular! Avoid it!

In operation the battery voltage will
fluctuate between approximately 13.0 and
14.0 volts. This can be easily observed
with a digital voltmeter. The voltage fluc-
tuation may be hard to see on a 50-volt
scale of an analog meter. It will, however,
be easy to see the charege current switch on
and off as the circuit maintains the full
charge of the battery.

This circuit will also work with a solar
panel. There is no blocking diode so the
charger uses power all the time. The drain on
the battery is about 10 mA. A good blocking
diode would eliminate this. Before you add it,
considering the following: The average night
i 12 hours. 12 hours times 10 mA is 120 mA-

AC
Wall Charger

DC
Solar Panel

Charger
Controller

Battery

Rig

Block diagram J |

Fig. 3. Block diagram showing solar panel,
AC wall rmansformer. charge controller,
battery and rig.
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will be restored in 7.2 minutes. I feel it is bet-
ter to lose the 10 mA than to limit the maxi-
mum charge by the diode-caused voltage
drop. If your panel has more loss, you may
want to use a diode between the panel and the

~ hours. Charging at 1 amp the battery drain |

I have built several of these circuils
and have a printed circuit board.
Friends have also built the circuit for
about $20 plus the wall transformer. If
my little project intrigues you and you
want a board or all the parts drop me a

charge controller. | line. 73]
Parts List
.~ Name Number Value Mig.
. 4011 Ul 4011
CD4047 U2 4047
LM339 U3 1L.M339
Capacitor Cl 01 YF disc
Capacitor C2 01 pF disc
Capacitor C3 01 uF disc |
Capacitor 4 4700725V Xicon XRL25V4700
| Capacitor Cs 01 F disc |
Diode DI IN4001
Full Wave Bridge D2 TLAO2 TClI
Terminal Strip  J1 NC6-P107-06 Augat |
Resistor R1 10k 1/4 watt 5% carbon
Resistor R2 1 m 1/4 watt 5% carbon
Resistor R3 4.7 k 1/4 watt 5% carbon
Resistor R4 750 1/4 watt 5% carbon
Resistor RS 20K 1/4 watt 5% carbon
Resistor R6 20K 1/4 watt 5% carbon
Resistor R7 10K 1/4 watt 5% carbon
N PwrFET QI IRFS31 IRF
Volt Reg Q2 10V reg ECL 78L10BP
Transformer Tl TLOO9 Mouser
All parts are available from Mouser Electronics, 12 Every Ave., Randolph NJ
| 07869 (800) 346-6873.
PC boards are available from the author for $6.00. A PC board and all parts
with the exception of the wall transformer are available for $22.00, A small
‘ project box is available for $5.00. Please add $2.00 to all orders to help with
| shipping.
DC+ AC1
b DD_‘+ VR
Bat+ ]NT--::]UT +10DC
20K< 20K -I_ _]-
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5
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Fig. 4. Charge controller schematic.



HoMING IN

Radio Direction Finding

Joe Moell PE. KOOV
PO Box 2508
Fullerton, CA 92633

Talking T's and Hidden
Repeaters

“The T is on the air!” That an-
nouncement is sure Lo give an
adrenaline surge to everyone al
the starting point of a mobile hid-
den transmitter hunt. When vou
start out on a T-hunt, as these ra-
dio direction finding (RDF) con-
tests are called, you never know
where you'll end up and you don’t
know what you’ll find there. No
wonder most hams who try
T-hunting get hooked on it.

With high-gain quads, Doppler
sets, and other state-of-the-art
RDF equipment that 1 have de-
scribed in this column over the
years, finding a hidden signal
ought to be easy, right? Alas,
T-hunting is far from an exact sci-
ence. What's more, the hider is
doing everything possible to foil
you at every turn. That challenge
is what makes it fun!

In a recent exchange of mes-
sages on a Usenet ham radio
newsgroup, 20 T-hunters told of
sneaky spots where hams have
pul hidden transmitters. A ma-
jority involved low-power unat-
tended T's in unlikely places
such as the hollow of a tree, the
trunk of a police car, a baby car-
riage at the zoo, and suspended
by a wire under a bridge. Chris-
topher Greenhalgh NSWCT
wrote, “It’s fun sitting in your
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car, watching the guys run up to ‘

you with a big smile thinking
they have won, only 1o say, ‘You
have to find the actual transmit-
ter,” which you have stuffed in
a bush about an eighth mile
away. being watched through
your side-view mirror.”

Canned messages from
canned T's

For stunts like these, you need
a self-contained T package, ready
to deposit at the hidden site and
leave for the duration of the hunt.
Ten years ago, hams made them
with miniature tape recorders.
Endless-loop cassettes designed
for answering machines would re-
peat sound effects or short mes-
sages continuously, along with
station identification.

The possibility that a T will get
drenched by rain, heavy dew, or
automatic sprinklers makes some
sort of sealed enclosure a neces-
sity. Military surplus ammunition
cans are a popular choice because
they are waterproof and will hold
a handie-talkie, recorder. audio/
tumer board, and sealed lead-acid
battery big enough to power the
HT for several hours. Sometimes
the hunt circumstances demand
something even smaller. Two
meter transmitter boards by
Agrelo Engineering (see last
February's “Homing In™) are just

right for occasions when you need |

a truly tiny T. That company also
sells miniature digital voice
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Photo A. The Micro 1.4 Digital Voice Recorder board measures only
1" x 1-7/8". This is the simplex repeater version, which gets all in-
coming audio from the repeating transceiver. An electret microphone

is supplied with all other versions.

Number 53 on your Feedback card ‘ recorder (DVR) boards that per-

form like a cassette recorder, but
are stamp-sized and more reliable.

Agrelo Engineening has plenty
of experience with digital voice
technology. According to owner
Joe Agrelo N2OOC, “Our princi-

- pal business comes from custom

designs involving our DVR
boards for clients around the
world. They are great annuncia-
tors for product displays, vending
machines, amusement parks, and
museums.”

N200C recommends his Mi-
cro 1.4 models (Photo A) for most
hidden T applications. “This is a
multi-message microprocessor-
controlled recorder designed
around the I1ISD2500 series voice
recorder chip, using Direct Ana-
log Storage Technology

(DAST).” he says. “The voice |

messages are in EEPROM and
need no battery backup for 100

| years. This 1s not a computer

voice synthesizer, but an actual
digital audio recorder, so the
sound 1s very natural. Its “sleep’
mode increases battery life. When
standing by between messages, it
shuts down power going to parts
that are not being used.”

A standard Micro 1.4 board
will record and play up 1o 255
separate messages, totaling up to
90 seconds. It has an external tnip
terminal for each of the first four
messages. A momentary ground
on a trip pin causes the unit to

then go back to sleep. While the
message 18 playing, the on-board
microcontroller holds a push-to-
talk (PTT) output high or low
(your choice) to key your hidden
T. Holding a message pin
grounded causes the unit o repeat
(loop) that message continuously.

The loop mode is ideal when
T-hunt rules require a continuous
transmission. On the other hand,
the ability to go to sleep makes
the Micro 1.4 ideal for Ts that
transmit infrequently. For ex-
ample, the MMRA hunts in east-
ern Massachusetts are often
difficult long-term events with
transmissions only every five
minutes or s0. To take advantage
of the sleep mode, you will need
a simple external umer circuit to
ground a message (rip input when
a transmission 1s scheduled.

. wake up. play the entire message, |

circuit board for such a timer; it
may be available by the time you
read this.

The ISD2500 chip contains an
on-board amplifier capable of
putting 50 milliwatts of audio
into a small speaker. You won't
need that much audio to drive
the mike input of your transmit-
ter, but it might be useful for
building decoy “audio bunnies”
to spootf the hunters as they
“sniff” on foot.

Two tuny push-buttons on the
Micro 1.4 control all functions
and programming. They double as
Record/Play buttons and Menu/
Sub-menu buttons. Once vou
have recorded your hidden T mes-
sage using the supplied electret
microphone, it will take some
button-pushing to get into the
Auto-Play mode and set the de-
lay time. First command it into the
Menu/Sub-menu mode, go to
menu 2, 3, or 4 (for 10-60 sec-
onds, 1-6 minutes, or 10-60 min-
utes delay, respectively), press
Sub-menu the correct number of
times for the delay you want
(counting the number of LED
flashes to be sure you did it right),
then press both buttons (o start the
program. If power to the board is
interrupted for any reason, your
message is not lost but you must
repeal the above sequence to get
it into Auto-Play mode again.

ren a workowt during praclice ses-
sions for onfoor foxuets at
Hamcon-95 and the West Coast

VHF/UHF Conference. It contains a
digital voice recorder, timer board,

- and 190-milliwant  ransmiter, all

sold by Agrelo Engineering. Four

| N20OC says he plans to sell a | AAA alkaline batteries power it.
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If you are concerned that acci-
dental interruption of power dur-

ing the hunt will upset the |

programming or if you want to
avoid all the button-pushing dur-
ing setup, you can have N20OC
make a custom “fox” version of
the Micro 1.4 for you. When
power is applied, it will come up
in the Auto-Play mode. The trans-
mission timing for such a custom
unit is predetermined and cannot
be changed in the field.

To illustrate how easily Agrelo
microtransmitters and DVR
boards go together to make a tiny
T. N20OC built one in a 4-3/8" x
2-1/2" x 1-1/4" plastic box (Photo
B). “The label was made on Corel
Draw and laser printed,” he says,
“Then clear packing tape was ap-
plied to the top and cut out. This
is a great way to make your own
labels.™

The enclosure could have been
much smaller; size was dictated
by the need to have big enough
batteries to power the T for the
duration of a hunt. Switches
should be relocated inside the box

to prevent accidental movement. | :
- four analog inputs as comparators

Agrelo Engineering sells two
smaller Pactec ABS plastic enclo-
sures (2.4 x 1.6 x 0.8 inches and
2.4 x 2.3 x 1.0 inches), but does
not sell complete T's like this.

What's that echo?

Although you call your local
.34/.94 machine a “‘repeater,” il
doesn’t actually repeat what you
say. [t merely listens to you on one
frequency and retransmits your
audio in real time on another. On
the other hand, your packet con-
troller in the digipeater mode re-
ally is a repeater. It digitally
“records” packet messages and
“plays them back™ on the same
frequency a few seconds later. If
a voice repeater did the same
thing as a digipeater does, it
would be a true simplex voice
repeater.

A simplex voice repeater in a
good locanon allows weak por-
table and mobile stations to hear
one another’s transmissions, just
like a regular duplex repeater. Its
only drawback is that users must
wail for each transmission to be
recorded and played back. On the
other hand, a simplex voice re-
peater doesn’t require a duplexer
or multiple antennas because 1t

operates on only one frequency
and doesn’t transmit while receiv-
ing. All that is needed is an ordi-
nary transceiver, anienna, DVR,
and some additional logic for
control and timing. A complete

Auto-Play modes of the standard
VErsion.

What does all this have to do

| with T-hunting? Well, think how

much fun a concealed simplex
repeater would be as a hidden T!

“A complete simplex repeater system
can fit in a briefcase, ready to deploy
following an emergency.”

simplex repeater system can fit in
a briefcase, ready to deploy
following an emergency.

Joe Agrelo says, “One day a
good friend, George Chapek
N2AIG, asked if we could turn
our DVR into a simplex repeater
for emergency preparedness. We
did it, and now anyone can gel
one. Currently our first Simplex
Repeater is being used by our lo-
cal RACES group with greal
success.”

The Agrelo Simplex Repeater
board is a custom version of the
Micro 1.4 DVR, with a different
microcontroller. According (o
N200OC, “The PIC16C620 has

and voltage references. The DVR
microphone input becomes the
audio input from your receiver.
The speaker output goes into the
mike input of your transmitter.
There are two PTT output lines,
one high active and one low
active.

“The intelligent squelch fea-
ture is accomplished by the
microprocessor's analog input,”
Joe continues. “The audio thresh-
old is about 1 volt peak-to-peak.
When the processor detects in-
coming audio, it goes into the
record mode. When there 1sn’t
any audio for more than four sec-

onds, or if the DVR chip reaches |

overflow, the unit stops recording
and goes into the playback
mode.”

Agrelo Engineering sells the

~ Simplex Repeater board for the

same price as other Micro 1.4 ver-
sions. Repeater functions are
fixed in the unit’s memory, so at
power-up it performs a self-test,
then goes into the Simplex Re-
peater mode automatically. The
station ID message is in non-vola-
tile memory. Because of the
circuit differences, the Simplex
Repeater version cannot be
reprogrammed into the timed
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Hunters would have to transmit
to it in order for it 10 transmit to
them. It would also mimic any
other hidden Ts on the frequency.

Of course, hunt rules would have |

to allow for such a device and all
transmissions would have to be
shorter than the repeater’s maxi-
mum storage time.

[ tested the Agrelo Simplex Re-
peater in March when WAGOPS.,
WBo6UZZ, KEGIPY, and 1 hid for
the Fullerton Radio Club’s
monthly Saturday might hunt.
Rules require continuous trans-
missions so we used it as an op-
tional second T, just for fun.
When hunters found the main T
on 146.565 MHz, a note in-
structed them to QSY to another
simplex frequency and call us. It
was then that they learned their
transmissions were being delayed

and repeated from an unknown |

location that they would have to
find 1f they wished to have a bite
to eat with the rest of the group.
The hidden repeater was in our
van in the parking lot of a restau-
rant, hooked to a beam pointed at
the main T site a few miles away.

Through it, we easily worked the |

hunters with our handie-talkies
from inside the diner.

The Simplex Repeater per-
formed quite well during my
tests. Its intelligent audio squelch
circuit actuated reliably, losing
only a syllable or so at the begin-
ning of some transmissions. Op-
erating through a simplex
repeater takes some practice and
patience; you must stand by while
your QSO partner completes a
transmission and it is repeated af-
ter a four-second delay. Fre-
quently, operators who could hear
cach other directly made quick-
keyed exchanges without waiting
for their replays. When they fin-
ished, the simplex repeater duti-
fully coughed up all their
transmissions. But 1f the

exchange went longer than 85
seconds, the simplex repeater
keyed up immediately and began
playing at the 85-second mark.
The last five seconds of the
simplex repeater’'s memory are
reserved for station identification.
Five seconds was enough for me
to say, “This is the KOOV hid-
den simplex repeater. Come and
find me! But if you want me to
transmit to you, you must first
transmit to me on this frequency.”
The Micro 1.4 automatically
plays the [D message after every
fourth retransmission. If the
frequency becomes inactive, it
identifies again ten minutes after
the last ID, then remains silent
until another incoming signal
reactivates the repeater function.
The procedure for recording
the Simplex Repeater ID message
is a bit tedious, but you only have
to do it once. The unit must be
fully functional with a transceiver
attached. You will need another
HT or transceiver o talk to the re-
peater. Press both the Record and
Play buttons and wait 85 seconds
for the unit to scroll to the end of
memory. The LED will be on for
the 85-second period, then flash
to indicate it's time to record your
ID message. Press and hold down
the Record button while keying
the HT and saying yvour 1D mes-
sage into the HT microphone,
then release the Record button.

Be cautious and you'll
succeed

All Agrelo DVR boards are
fully assembled and tested. but
using one is not a simple matter
of “plug and play.” Power must
be +5 10 +6.5 volts DC, so aregu-
lator from your 12-volt source is
a necessity. The PI'T outputs will
source or sink only 20 milham-
peres maximum and will switch
voltages no higher than the sup-
ply. This makes an external relay
mandatory for keving most ham
transmitters, including handie-
talkies. [ used an inexpensive reed
relay from Radio Shack™, part
number 275-232.

I mounted the Micro 1.4 on a
2-1/2" x 1-3/4" piece of unclad
perforated board along with the
relay and regulator circuits.
Cables from this board went to the
hidden transceiver’'s mike,
speaker, and PTT connections.



You will need a good eye and a
fine-point soldering iron to attach
wiring to the row of 10 tiny ter-
minals. Use utmost care in wir-
ing up your Micro 1.4 because its
ICs are susceptible to electrostatic
discharge damage and the unit is
not tolerant of short circuits. The
manual cautions never to short the
speaker terminals to each other or
to ground, never ground the mi-
crophone preamp input, never
exceed 6.5 VDC supply, and
never press a button until all sta-
tus LEDs are off. Any of these ac-
tions can cause permanent damage.

I found that the setting of the
transceiver volume control is
quite critical for proper Simplex
Repeater operation. Not only does
it determine the audio quality of
the recorded and played back
transmissions, it also affects the
intelligent audio squelch circuit.,
If volume level is too high, re-
transmitted audio will “chop out”,
and if too low, it will not trigger

* BATTERIES!

r AMATEUR / COMMERCIAL / AVIATION RADIO ¥
sr LAPTOP COMPUTERS ¥r VIDEO CAMCORDERS ¥x

¥ CELLULAR & CORDLESS TELEPHONES ¥x
sy SEALED LEAD ACID ¥« PHOTOGRAPHYSx
v MEDICAL EQUIPMENT ¥x TESTING EQUIPMENT %z

7 GALCORWRITETODAY FOR OUR FREE CATALOGI

Phone (608) 831-3443 / Fax (608) 831-1082
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CIRCLE 114 ON READER SERVICE CARD

Micro 1.4 DVRs are available
from Agrelo Engineering, 1145
Catalyn Street, Schenectady, NY
12303, (518) 381-1057. Both the
standard and Simplex Repeater
models cost $69.95 each for

“You won’t need 50 milliwatts of audio
to drive the mike input of your
transmitter, but it might be useful for
building decoy ‘audio bunnies’ to spoof
the hunters as they ‘sniff’ on foot.”

on stations with low audio. The | ninety seconds total audio storage

little LED on the board will barely
flicker on audio peaks when the
volume adjustment 1s correct. A
little trial and error experimenta-
tion is in order here.

You will probably find as I did
that the proper audio level setting
is quite low. The Micro 1.4 intel-
ligent squelch voltage compara-
tor requires a DC ground
reference on the audio input. If
your radio’s audio output is ca-
pacitor-coupled and the DC path
is broken when you plug into the
external speaker jack, try putting
a 10-ohm resistor in parallel with
the DVR audio input.

Some transceivers put out low
level audio hiss or hum at the

time. Twenty- and sixty-second
versions are available at slightly
lower cost. Custom program-
ming is available for additional
charges. For quantitly pricing,
warranty information, and ship-
ping rates, see Agrelo’s Web page
(URL is hitp://home.navisoft.com/
agrelo/ae.htm) or call the company.
Send E-mail i1nquiries 1o
JAgrelo@aol.com.

I want to hear about T-hunts
you have experienced where
DVRs and/or simplex repeaters
were used in clever ways. |
prefer E-mail for correspondence
(send to Homingin@aol.com or
75236.2165@compuserve.com), |
also welcome your cards and let-

Number 55 on your Feedback card

NEew Propucrs

Waterproof PL-259
Available Now

RF Connectors announces the
RFU-503, a UHF male solder
clamp connector. This PL-259
waterproof plug features silicone
rubber front and rear gaskets. The
center contact is silver-plated for
optimum solderability, the insu-
lation is Teflon™, and the body
1s nickel-plated.

The RFU-503 is available from
RF Connectors Distributors

' | |
Ameco Keeps Its Cool

Ameco announces (wo new,
high-performance broadband RF
loads: Model DL 1500 is an
air-cooled unit that will handle
an average of 1500 watts for up
to 15 seconds and 150 watts
continuously from DC 1o

throughout the US, Canada and
Mexico. For additional information,
call 1-800-233-1728 or E-mail:
102061.2261 @compuserve.com.

Model DL 1500-F is a forced-air
cooled dummy load. It will handle
an average of 1500 watts for a full
30 seconds and 300 watts continu-
ously. The DL 1500-F has alow-noise
fan that helps keep the non-inductive
load element cool for longer life. The
SWR for both models is 1.1:1 for
160 to 2 meters, 1.5:1 to 70 cm.

Both units come in a strong,
lightweight aluminum case perfo-
rated to enhance cooling. For more
information, call, write or FAX
Ameco Corporation, 224 East Sec-
ond Street, Mineola, NY 11501.
Phone (516) 741-5030; FAX (516)
741-5031.

speaker jack, even when | ters sent to the address at the | 50 MHz. Continued on page 64

squelched. This will prevent the | beginning of this article. 72]

audio comparator from working | | ' 3 2 Phone 800-274-7373 or 603-924-0058, FAX 603-

properly. To use such a trans- | | WANTED! ST [T 200 o) (€57 § Lo s JP24-8613. ox sec order form on page B8 for ordering

ceiver with the Simplex Repeater HAM RELATED facing the country, and proposing simple,

f : : i :

board, you must add a carrier-op- Cover Photos Wayﬂe s Book! inexpensive solutions: a simple way 10
ch circiit (COS CALL FRAN FOR DETAILS: WG] We The People Declare War On  havegovemnment departments happily cut their

erated squelch circuit ( ) to ALL . : Our Lousy G by Wayne G by S0% within three years: how 10

the receiver. The Micro 1.4 has an 603-924-0058 | W2NSD/1 360p soft cover. Wayne's report end welfare; how to reduce the deficit; how to

| explaining what the major problems are cut medical costs and improve health care. $13 |
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Number 56 on your Feedback card

Simple Inductance Meter

Measure small inductances with this easy-to-construct instrument.

he ability to measure small induc
Ttances in the range below about
15 microhenries ({H) is of the ut-
most importance when winding toroids
for VFOs, coupling transformers in re-
ceivers and transmitters. Many junk
boxes contain small coils, IF transform-
ers, and other oddments salvaged from
old radios and television sets which, if
one knew what their values were, might
well be put to use in home-brew equip-
ment. There are commercially available
LCR meters which look like DMMs. but
which cost well over $100, far more than
the usual ham budget can cover. Some
DMMs costing a bit less than that have
an inductance measuring capability, but
only in millihenries (mH) and henries,
which is of little use to most hams.
What we need 1s a simple, inexpensive
mstrument which anyone can easily con-
struct, and which will measure these im-
portant small inductances (coils) with
reasonable accuracy. The simple instru-
ment described here will enable you to
measure coils in the range from below 2

UH to above 15 puH. This range includes |

all the values of inductance used in VFOs

formers wound on toroids.

Although this circuit is theoretically ca-
pable of measuring inductance below 1
tH, in the real world the unavoidable stray
capacitance and inductance will usually
make measurements this low impossible
with such a simple circuit.

It 1s possible, by using a different fre-
quency crystal than that specified, to shift
the range over which measurements can
be made. A lower frequency crystal, down
as far as | MHz, will enable measurement
of inductances as large as 1 mH., but the

. smallest value measurable will rarely be

smaller than about 75 pH. Crystals be-
tween 1 and 10 MHz will allow measure-
ment ranges between that just given and
the design range of this instrument using
the specified 10 MHz crystal. Use of a higher
frequency crystal, up to 13 MHz, will not al-

low much smaller values to be measured be- |

cause of the effects of stray capacity and
inductance. Crystals above about 13 MHz
will not oscillate in this circuit.

The circuit

Fig. 1 shows the schematic diagram of |
and most, if not all, RF coupling trans- | the Simple Inductance Meter. Ul, a

BT1

74LS00  two-input

e f Quad NAND Gate

| = A_r_l
I.l"

logic integrated cir-
cuit (chip), two resis-
‘ tors, a capacitor and

a surplus micropro-

W
C1=<4 it ca é ; e | cessor crystal fnr}'n a
i = - RIS L stable crystal oscilla-
. n - tor near the marked
HE% I\ frequency of the
6] 7 12L 13 = ns% M1 = crystal. The RF volt-
=2 I J._.-/_;\‘- E— age 1s taken from pin
__;_ A *'\\_/,f"_] | 8 through isolation

capacitor C3, to the

Re = | | measuring circuil.

| |
C4 |
‘ Sensitivity —"\/ \/K/L | |

Fig. 1. Schematric diagram.
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RF voltage is applied

J. Frank Brumbaugh KB4ZGC
P.O. Box 30 - ¢/o Defendini
Salinas PR 00751-0030

through capacitor C7 to J1, a binding post.
This same RF voltage is applied to a resis-
live voltage divider consisting of R3 and
R4. A germanium diode D1 has its anode
connected to the junction between R3 and
R4. RF across the variable tuning capaci-
tor C6 i1s applied back through CS5 to the
cathode of DI and load resistor RS, the
lower end of which is bypassed to ground
through C4 and applied to the positive ter-
minal ol meter M 1. R6 is a sensitivity con-
trol connected between the negative
termunal of meter M1 to ground.

At first glance you may think this instru-
ment uses a bridge circuit, similar to that
used in my Simple Capacity Meter; this is
incorrect. This instrument operates by
measuring the RF voltage developed
across C6, which will be the highest when
the series circuit, made up of C6 and the
unknown inductance, is at resonance at the
crystal frequency. In other words, the
value of the unknown inductance is indi-
cated on the dial attached to C6 when the
voltage indicated by M1 peaks, just the op-
posite of bridge operation.

Construction

This instrument should be constructed
on a small piece of perf board or on one of
the general purpose printed circuit boards
available at Radio Shack™. It should be
mounted 1 an aluminum box, or in an en-
closure made from pieces of printed circuit
board material, because of the high
frequency at which it operates.

Capacitor C6, and binding posts J1 and
J2, should be a few inches apart so that
when your fingers are adjusting C6 you
don’t interfere with the field around the
inductance being measured.

Leads between J1 and C7, and between
J2 and C5 and C6, should be as short as
possible, considering the physical distance
between J2 and C6. This latter lead should



be bare solid wire, fairly large (up to
AWG-12), and should be spaced away
from the enclosure wall. Using a fairly
large diameter solid wire, and spacing
away from enclosure walls, will reduce the
amount of stray capacity and inductance in
this critical portion of the circuit. You can
use as small a wire as AWG-22, but the
larger the wire you use, up 1o AWG-12, the
lower the stray inductance.

in the knob. Scribe or otherwise mark an
index line on the panel extending a short
distance outward from the edge of the dial.

Calibration

You will need a few small inductances
of known values to use in calibrating the
' dial. Tiny inductances sold as RF chokes
are suitable. Most are available with a
+10% tolerance, which will be adequate,

“This inductance meter should be mounted in an aluminum
box, or in an enclosure made from pieces of printed circuit
board material, because of the high frequency at which it
operates.”

Meter M1 can be either a standard 0-1 |

mA meter, or on¢ of the small plastic
meters originally made for CB radio or
home entertainment equipment. These lat-
ter meters usually have 200-300 pA
movements, and the value of R6 may have
to be increased by adding a resistor in se-
ries with it if the more sensitive meters are
used.

However, if you have an analog VOM
with a current range of 1 mA or less, and a
DC voltage range of 2 or 3 volts, you
could install a pair of binding posts instead
of M1 and use your VOM 1o read lhe;eak
voltage at resonance, saving the cost of a
dedicated meter. Depending upon the Q of
the unknown inductance being measured,
you may need either a low current or low
voltage range on the VOM.

though if you use 5% tolerance chokes,
such as those available from Mouser Elec-
tronics, your measurements will be more
accurate.

If you purchase the following small RF
chokes. using them singly and in seres in
various combinations will allow calibra-
tion points at approximately every
microhenry from 2 or below to above 15:

" Buy two 1 uH; two 2.2 uH: one 4.7 uH;

|

You will have to make and calibrate a |
- are connected in parallel. Tt is extremely

dial for C6. Most hams save the circular
metal or plastic cutouts made when install-
ing meters and small speakers. These
make ideal dials when white card stock is
glued to one side, trimmed, then centered
and cemented or epoxied to the bottom of
a knob, with the knob on the white side of
the dial.

If you do not have such a circular cut-
out—you will probably have one if you
mount a standard meter for M1—you can
scribe a circle on a sheet of heavy, stiff
plastic or cardboard. cut it out carefully
with scissors or a hobby Kknife, then cut a
hole in the exact center to pass the shaft of
C6. If your dial does not have a clean
white surface, glue a piece of white paper
or index card stock on it. Trim it when the
adhesive has dried, and cement or epoxy 1t
to the bottom of the knob for C6.

Mount the completed dial assembly on
the shaft of C6 and tighten the set screws

- S —

and one 10 uH RF chokes to use as cali-
bration standards. Remember, if you con-
nect inductances in series, add the
individual values; if you connect them in
'~ parallel you can use the formulas for paral-
lel resistors to determine the resulting
value. Those values suggested result In
only series connections, adding each value
to reach the total value, except for calibrat-
ing at 0.5 uH., where both 1 uH RF chokes

unlikely that you will be able to calibrate
as low as 1 pH, but you might be lucky!
Switch S1 to ON. Connect a calibration
inductor between J1 and J2, adjust C6 for a
peak indication on M1, and mark this point
on the dial. Number it with the value of the
calibration inductance. Continue calibrat-

inductances in the same manner.

You will not be able to number each
calibration point, especially if you cali-
brate at approximately every microhenry.

adjust C6 for a peak indication on M1, us-
ing the sensitivity control as needed, and
read the value of the unknown inductance

- from the dial of C6 opposite the index
- mark on the panel. If vou are using an ex-

ternal analog VOM instead of M1, you
may have to switch between DC current
and DC voltage ranges 1o keep the needle
on the meter scale, or you may use the sen-
sitivity control.

The higher the Q (quality factor) of the
unknown inductance, the higher the peak
indication on M1 and the VOM. Con-

- versely, a low Q inductance will register a

ing the dial with various combinations of |

lower peak indication. This simple circuit
will not measure Q directly but will allow
relative indications. Inductors used in fre-
quency-determining portions of VFOs
should have the highest Q possible. This
means using the largest diameter wire
commensurate with the space available on
70% of the toroid core used. If an air core
coil 1s used, its diameter and length should
be as close to the same dimension as pos-
sible, and be wound with the largest diam-
eter wire practical. This will result in the

highest Q coil possible. 72
|

| Parts List

|

~ BT1 9V alkaline battery

C1.C3.C4 0.01 uF ceramic disc

capacitor

L ic2 10 uF 16V electrolytic capacitor

} C5 0.001 uF ceramic disc capacitor
C6 365 pF variable capacitor |
C7 560 pF NPO, COG. Mylar™ or poly

| capacitor '

. DI Germanium diode: IN34, IN60.

IN90, IN270, ete.

‘ J1.J2 Binding post

M1  O-1 mA DC meter (see text) |

R1.R2 560 ohm 5% 1/4W resistor
R3.R4 100 ohm 5% 1/4W resistor

‘ RS lk ohm 5% 1/4W resistor
R6 10k ohm linear potentiometer
Sl SPST toggle or slide switch
Ul  74LS00 two-input quad NAND
gale
l 73 wants your feedback...

The dial will be very crowded at the high |

inductance end. but much less so at the
low end.

Operation

Switch S1 to ON. There should be some
indication on M1, which shows that the in-
strument 1s functioning. Connect an un-
known inductance between J1 and J2,

' we’ve been 1mproving 73 for the past
mcmthﬂ; with more articles, easier read- |
ing type. etc. And honestly, we need
your feedback (in detail) if you have
any critique either for or against the
subtle changes that we’ve made. We
know we can't please everyone
' everylime, but if you tell us what vou
want 73 to be, we'll at least try to head
in the direction for further “mmprove- J

ments” that might be most appealing
' 10 you. Thanks.
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In last month’s column, Rob-
ert Blacka N2WSO offered a
good tip on a line of “camou-
flage” rope offered by The Lehigh
Group of Allentown, PA. Since
then, I' ve received their well-laid-
out catalog of cordage and acces-
sories, and the rope that Bob
mentioned seems to be Lehigh's
item # CF4350 (the number men-
tioned in the column last month
may be the dealer’s stock num-
ber along with a UPC code). The
catalog describes it as twisted
polypropylene rope and says that
it holds knots well; resists oil,
gasoline and most chemicals; 1s

resistant to rot and mildew:; and |

floats (a trait hopefully not
needed in ham radio applica-
tions). The standard length is
1/4" by 50'. It comes with an in-
struction booklet that outlines its
proper usc and care and describes
knotting and splicing methods.
L.ehigh’s phone numberis 1-610-
398-1830. Their catalog is worth
having for general information on
cordage and fittings.

Pinpoint it with a laser

We've all heard the expression
“a solution looking for a prob-
lem.” That’s what I had consid-
ered those new “pocket laser
pointers” to be until 1 thought
about it some more. The pen-
sized pocket laser pointers are ad-

vertised as being useful for large |

group presentations, and they no
doubt are, but how many of us
give large group presentations

Fig. 1. Steel plumbing strap, as it |

comes from the blister packaging.

often enough to justify the pur-
chase of one? No question, they'd
be fun to play with (just don’t
look at it or its mirrored-reflec-
tion directly), but I needed a bit
more incentive than that to spend
the money for one. Well, for those
of you in the same predicament,
here's the justification you've been
looking for, and it’s a useful one.

It's usually easy to locate the |

correct component for replace-
ment on the component side of a
printed circuit board since the part
numbers are generally silk-
screened on that side, but locat-
ing the proper pads to unsolder on
the foil side of the board is an-
other matter altogether. That’s
where the little hand-held laser
pointer comes in.

Simply hold the pointer over |

the correct component, on the
component side of the board, and
then. looking at the foil side—
perhaps with the room lights
dimmed a bit—you’ll be able to
see the exact point to unsolder. It’s
particularly useful with phenolic
PC boards, but it even works on
the heavier Fiberglas™ boards
(though the light does scatter a bit
more, depending on the density
and “grain” of the board
matenal).

[f you'd like to drill a hole
through a plastic case, but you'd
also like to see where it will end
up on the other side of the case
before vou drill, the laser light will
even penetrate some of the less-
dense plastics. Too bad it doesn’t
penetrate aluminum...or drill the
hole for you...at least not yet!

Finally, our two younger cats
love to chase the “red dot.” Be
careful not to shine the pointer
directly into your own or your
cat’s eyes; again, intense laser
light can be dangerous if misused.
Lasers derive their pinpoint en-
ergy by forcing all of the photons
to march in step, at exactly the
same color frequency and in ex-
actly the same direction, much
like a well-drilled military march-
ing unit. By the way, our older cat
shows some (though dignified)
interest, but apparently he consid-

ers the laser pen just another |
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variation on the old “dancing-
flashlight-beam game!”

These are my contributions.
What problems have you solved
using this latest “solution looking
for a problem” device? Send me
vour ideas, at the address in the
masthead, and I'll compile them
for a future column on “sharp-la-
ser-pointer ups.”

A strapping good idea

From James E. Brown
AE4EY: This suggestion is cer-
tainly worthy of consideratuon. He
writes: “My shack is located in
the basement of my home, and the
closest nearby ground is the cold

' water pipe running through the

rafters about five feet above my
operating position. In the past, I
simply used wires from each
picce of equipment, joined to-
gether at one connection point,
then a single wire running up the
wall and to the cold water pipe.
The final attachment was done
with a worm-geared hose clamp.
There were times when 1 was
plagued by RF feedback due to the
many wires acting as resonant an-
tennas at vanous operating frequen-
cies; | also had concerns about the
necessary low-resistance of a single
wire grounding system.

“1 spotted some steel plumbing
strap in the hardware store one
day, and pictured that as a much
better solution to my RF ground-
ing woes, which indeed worked
out that way. The steel plumbing
strap is inexpensive enough, be-
tween $1 to $2 for a 10-foot blis-
ter-packed roll. A couple of rolls
of the strapping, plus a dozen 6-
32 machine screws, nuts, and

|

washers are all that you need to |

get going. The particular strap-
ping I'm using 1s 3/4 of an inch
wide and 10 feet long, containing
alternating 1/4-inch and 9/64-inch

|

Fig. 2. The connection 10 an
overhead cold water pipe run.

installation and Fig. 3 illustrates
how a solid splice is made 1o ex-
tend the strapping length. Fig. 4
shows how I've chosen to tap
onto the main strap at each piece
of equipment, and Fig. 5 depicts
how that piece of gear can be se-
curely fastened 10 the tap-off us-
ing the existing grounding stud
present on most amateur gear.
“Since installing the strap
grounding system, I've experi-
enced no further in-shack RF
feedback problems. What's more,
the jumble of grounding wires has
disappeared and I've no further
doubts about the adequacy of my
shack ground system. Be sure that
you ground every piece of gear,
including any coaxial switches,
antenna tuner and the chassis of
your shack computer. The more
thorough you are in this area, the
fewer problems you'll expenence
with stray RF and/or digital noise
ending up where it shouldn’t be.”
Jim’s idea is a good one to keep
in mind for vour next shack re-
building project. Since it’s rela-
tively inexpensive steel strapping,
there will be some inherent RF
resistance present in it, but its
sheer bulk helps to minimize that

factor. If vou can find copper

hanger strapping, so much the
better, but be careful not to mix
dissimilar metals if vou can pos-
sibly avoid it (because of the pos-
sibility of electrolytic action
taking place at the junction). Also,
be sure to carefully sandpaper or
wire brush all connecting points

for the lowest resistance connec-

holes throughout its entire length. | rions. Both steel and copper
It’s made for jobs like hanging | guickly oxidize to form high re-

plumbing pipes from wooden
rafters, and is easily cut with tin
shears or a hacksaw to provide
yvou with the exact length needed.

“Fig. 1 shows the strapping as
it comes from its blister-pack. It’s
easily bent around a circular fas-
tening point or shaped any other
way that might be needed to
achieve the desired end. Fig. 2
shows the connection point to the
cold water pipe in my own

sistance surfaces. If you're using
a cold water pipe as the final

ground reference, make sure that

Fig. 3. Splicing two sections of
strapping 1o extend the length.




connection is also well cleaned,
and that there are no non-conduc-
rive pipes in the line all the way
to where it enters the earth
ground. Any water meters or other
in-line devices should be bypassed
with a heavy wire shunt since their
carry-through conductivity may be
questionable. In a basement instal-
lation, quite often a hole drilled
through the concrete floor, with a 6-
or 8-foot growund rod passing through
it, will end up being the shortest and
best path 1o earth ground. Be care-
ful not to inadvertently hir any un-
der-floor pipes or tiles!

A line of affordable project
boxes

If you're anything like me, you
can never have enough sources
for small project boxes, perhaps
for a microphone adapter, a
couple of outboard switches, or
maybe a small-circuit idea con-
sisting of just three or four parts.

One such source of small boxes
that I recently came across is
Sescom, Inc. of Henderson, Ne-
vada. Their mainstream business
1s 1n serving the independent tele-
vision production community
with cables, adapters, amplifier
modules, etc., but their newest
catalog also boasts a number of
what they call “Mini Project
Boxes™ that are perfect for many
ham radio construction needs.
Their MPB-1 at $1.95, for in-
stance, isonly 1" x 2" x 1", and
has proven to be very useful in my
own ham shack for small projects.
Their current full line consists of
a total of 24 various-sized project
boxes, from the MPB-1 men-
tioned to the MPB-2, measuring
1"x4'x 1", anthe MPB-3 at 1" x
6" x 1", on up to the MPB-24 at
4" x 14" x 3" at $6.10.

The boxes are an exclusive de-
sign and consist of four flat alu-
minum sides, two flat aluminum
end pieces, four channeled-alumi-
num 90° “micro extruded” corner
angles, and eight self-tapping
steel end screws. The flat alumi-
num sections are .04 inch thick
and are unpainted; they re easily
drilled or punched medium-hard-
ness aluminum stock, with plas-
tic protective film on both sides
for scratch protection during ship-
ping and handling. They arrive
unassembled, an interesting con-
cept in mini-box shipping and

|

storage that makes drilling or punch-
ing much easier since you're always
working on a flat piece of stock.

Assembly takes only a few min-
utes, and consists of slipping the flat
aluminum side plates into the chan-
neled comer angles, then attaching
the two flat end plates with the eight
small self-tapping screws. The box
can be primed and painted if de-
sired—either assembled or
unassembled—to match whatever
piece of existing equipment the user
might want to complement: or it can
simply be left natural and perhaps
given a brushed finish with a piece
of soft steel wool.

Another interesting side benefit
of the assemble-the-box-yourself
design 1s the nearly unlimited
customization of the final size. If
you need a box that fits exactly
Into a given space, one of the
Sescom “"Mini-Project Boxes™
may be just the answer. Simply
choose the box closest in size—
but slightly larger—than what
you would 1deally want, then cut
the stock down to the exact size
necded with a bandsaw, and
you’ll have the perfect box to fit
yvour available space. This is
something that’s virtually impos-
sible to do with pre-formed or
molded project boxes.

Sescom’s phone number is 1-
800-634-3457, or write to 2100
Ward Drive. Henderson, NV
89015-4249, and request their lat-
est catalog. Also umique is their free
UPS ground shipping on all orders
over $20—plus a 10% discount on
quantities of 10 or more of the same
size box. Not a bad deal.

By the way, any commercial
products that I mention in this
column are completely unsolic-
ited: they're either items that I've
actually tned, or ones that have
been recommended by 73 readers.
I've not been approached by any
manufacturer and wouldn't re-
spond if 1 were. The intent of this
column is to inform 73 readers of
ideas. tips, suggestions, and, yes,
sometimes unsolicited products if
they apply. It’s not a paid ad sheet.
[ just want to make sure this is
clear.

A handy paddie reversing
switch
From Gary Bartlett

VEIRGB: An idea that fits well
into the Sescom MPB-1 project

l

box talked about above. “As an
ardent CW Op, I frequently carry
my own paddles with me when

operating someone else’s sta- |

| tion—such as on Field Day. Not

!

\

|

||

every rig, however, is polarized
the same way with regard to
which input connection is ‘dit’
and which is ‘dah.” Trying to re-

wire the paddles each time. in the

dark or the cold, isn’t really the
answer. The real answer is a
small, sturdy project box, contain-
ing an easily operated DPDT
paddle polarity reversing
swilch...one that will work from
one set of paddles to another, as
well as from one transceiver to
another. Fitted into a small alu-
minum box, the reversing switch
(Fig. 6) will also allow you to
change ‘keying hands’ quickly,
such as when the need to log with
vour right hand forces you to send
with your left. Few Ops can mas-
ter that feat, but the reversing
switch makes it possible.”

“Quick testing” capacitors
with an ohmmeter

From Peter Albright AAZAD:
Some good information for us on
the theory and practice of testing
capacitors with the absolute mini-
mum of test equipment. “Did you
know that your analog (needle-
style) multimeter can be used in
the ‘ohms’ position to test capaci-
tors? Although the theory is
straightforward, practice is a bit
tricky because of differences be-
tween real-life multimeters. Fol-
low along and you’ll see why.”

THE THEORY: In a DC cir-
cuit, capacitors act like a reser-
voir, holding electrons rather than
water. When a DC voltage is ap-

plied to a capacitor, it fills |

(charges) as electrons pile up on
the plates. While it’s charging,
there is measurable current low
in the leads. Current flow, or am-
perage, 1s greatest when the ca-
pacitor just begins to charge; at
the instant that voltage is first ap-
plied the capacitor looks pretty
much like a short circuit, with a
resistance value of near zero
ohms. Current flow approaches
zero as the capacitor approaches
a fully charged state. When fully
charged, the capacitor looks like
an open circuit, with nearly 1nfi-
nitely high resistance. A perfect
capacitor would hold this charge

Fig. 4. Tapping into the main
grounding strap for connection
to an individual piece of
equipment.

forever, or until the electrons are
drained off by some external cir-
cuil connecting the capacitor’'s
two plates. Even a real-life ca-
pacitor can hold 1ts charge for
quite some time.

An ohmmeter works by apply-
ing voltage across the device to
be measured. Although the meter
1s calibrated in ohms, it is actu-
ally measuring current flow.
Remember Ohm’s Law:

|=E/R

For a given voltage, the lower
the resistance, the higher the cur-
rent. An interesting, counter-intui-
tive corollary is that analog
ohmmeters put a resistor network
between the meter and the device
1o be tested. When you switch the
meter to a higher resistance mea-
surement range, the resistance
value of that network is increased.

There’s one final prece to the
puzzle. When a capacitor is
charged through a resistor, an el-
ementary timing circuit 1s created.
Increasing either the value of the
resistance in ohms (limiting cur-
rent flow) or the value of the ca-
pacitor in farads (the size of the

_— _
Esese BT 0 .
i ~ Equipment |
To Ground '
Fig. 5. Connection 1o the actual
piece of ham gear ar its rear
ground stud. If a direct connec-
tion via the steel strapping isn't
practical (because of the need to
pull a particular piece of equip-
ment out to gain access to the
rear apron), then a short piece
of flexible braid with a terminal
lug installed on it (such as the
braid from the inside of an RG-8

. coax cable) can be used as a

. _jumper to the main strap.
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Fig. 6. VEIRGB's CW paddle
reversing switch used to flip-flop
the “dit” and “dah” connections
on oppositely wired amateur
fransceivers, or for changing
“fists" under contest conditions.

“reservoir’) will increase the
amount of time that it takes for
the capacitor to charge fully, and
for that charging current, mea-
sured in amps, to drop to zero.

THE PRACTICE: As always,
begin with a careful visual inspec-
tion. Defective capacitors are of-
ten physically deformed by
bulging, leaking, or showing heat
damage. They may be “micro-
phonic,” showing functional in-
stability when tapped gently with
a plastic stick while the circuit is
active. A microphonic capacitor
is bad, and no further testing is
indicated. Afier vou have decided
that there might be a defective
capacitor in the circuit, follow
these steps:

1. Turn the rig off and unplug
it, or remove the battery if that's
the source of power.

2. This step is important—it
protects you, your equipment,
your tools and even the compo-
nent to be tested. Make sure that
the capacitor is fully discharged
by placing a direct short between
its two leads or terminals with a
clip lead. Remember to be care-
ful: If the capacitor is a large value
power supply electrolytic cap, it
can deliver enough current to put
a nice nick in your screwdriver
blade, even at 12 volts! It’s always
a good idea to discharge large ca-
pacitors (or capacitors in high-
voltage circuits) through a 100
ohm, 2 watt resistor for a full

L

Mffﬁﬁfﬁa’fﬂ?

)

2

Fig. 7. Side view of the overall
PVC pipe/cable raceway scheme
described in the teaxt.

- | minute or more before putting a

dead short across its leads.

3. The capacitor to be tested
must normally be removed from
the circuit. It’s sufficient to dis-
connect only one lead, leaving the
other lead soldered in place since
it’s only a two-terminal device.
After you disconnect the capaci-
tor, discharge it again to be sure
its “reservoir” is completely
“empty.” Even with a dead short
across it, a capacitor may take
several seconds to discharge com-
pletely, because of its inherent
internal resistance. Good techni-
cians always practice accepted
safety techniques!

4. Now set your analog multi-
meter (0 measure resistance. The
range setting that vou'll choose
will depend somewhat on both the
value of the capacitor to be tested
and the characteristics of your
particular meter. On my favorite
meter, I generally use the R times
| range for electrolytic capacitors
larger than 50 pF, and the higher
scales for those smaller capaci-
tors—up to the maximum of the
meter’s range for very small ones
of .001 puF or less, Remember the
theory above? By changing the
meter’s range setting, you're put-
ting different resistances in series
with the capacitor, thus making
the time constant of this series
charging circuit long enough so
you'll be able to see the meter
move as the capacitor takes on a
charge.

5. Next, connect one ohmme-
ter lead to one of the capacitor’s
leads. For electrolytic capacitors,
be sure to observe polarity of the
capacitor as marked on the case.
You can’t assume that the nega-
tive lead of your ohmmeter ap-
plies negative voltage to the
outside world, so check your
ohmmeter’s polarity with a sec-
ond voltmeter.

6. Watch your meter’s needle
and touch the free meter probe to
the other capacitor lead. The
needle should quickly swing to-
ward zero ohms, then reverse di-
rection, and then more slowly
work its way back toward infin-
ity. The speed at which this hap-
pens depends on the value of the
capacitor and the characteristics
and range setting of the multim-
eter. If all of this happens too fast
Lo see, return to Step 3 (discharge
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the capacitor) and try a higher
range setting on your multimeter.
If, on the other hand, the meter’s
needle moves excruciatingly
slowly, you can simply switch the
meter to a lower range setting
without harming anything.

7. If the meter never swings
toward zero ohms, the capacitor
1s open, and defective. If the
meter never returns o infinite re-
sistance, the capacitor is “leaky.”

8. When the meter reaches in-
finite resistance, remove one lead.
Wait about 20 seconds, then re-
connect the lead. The meter may
twitch a bit, but if it noticeably
swings back toward a low resis-
tance reading, the capacitor is
leaky. A good capacitor holds a
reasonable charge for longer than
20 seconds.

“You can practice this tech-
nique on a variety of capacitor
values to get a feel for what
should happen with the different
sizes, and to determine which
range on your own multumeter
gives you the most satisfactory
reading times. You should get no
false negatives: If the capacitor is
leaky or open, it’s bad. A good
reading 1s not absolutely conclu-
sive, however, because the ca-
pacitor may break down under the
higher voltage of the actual cir-
cuit it’s being used in, or it may
have changed in value. This
‘quick test’ tells you nothing
about the capacitor’s voltage
breakdown point, nor does it give
more than a rough idea of the ac-
tual value—other than by the time
it takes to charge through a cer-
tain series resistance.

“Also, keep in mind that when
replacing a capacitor in any tuned
circuit, il is important to use an
exact replacement, both in terms
of value and type (the material
that the capacitor is made of can
be critical). The higher the fre-
quency at which the circuit oper-
ates, the more critical that
replacement exactness becomes.
The replacement capacitor’s lead
lengths should also match the
original and its physical place-
ment should replicate the original
as closely as possible.

“In the case of power supplies
you have some more leeway. Ex-
cept for the voltage rating, which
should be the same or slightly

higher, the capacitor’s value can
generally be up to 150% higher
than the original.

“Finally, never use a capacitor
with a lower voltage rating than
the original, and always strictly
observe the polarity markings on
electrolvtics and tantalums. If you
ignore this caution, you'll even-
tually have a capacitor explode
inside your rig like a small fire-
cracker, leaving you with an un-
pleasant cleanup job.”

Hot tips!

From Michael Fratus: A tip
on how to spot broken solder con-
nections in ham radio equipment.
“Solder breaks make up a higher
percentage of direct and indirect
causes of failure in clectronic
equipment than many people
think. When working on any ail-
ing printed circuit board, if you
notice a semicircular ring around
a solder joint—or any sign what-
soever of crystallization or fa-
tigue—touch up the connection
with an appropriately hot solder-
ing iron and a bit of fresh 60-40
solder. Pay special attention to the
connections on heavier compo-
nents, any PC board connectors,
and all board-mounted controls
for signs of ‘flex’ stressing. This
can be a problem, particularly in
a mobile environment where lots
of vibration is present, and in ar-
eas of extreme temperatures.

“Any ‘stress fractured’ solder
jomt can become thermally un-
stable, resulting in an intermittent
connection with hot and cold, and
is often responsible for what
might seem bizarre symptoms,
Unless you solve the real prob-
lem, you'll be working on that
piece again! Taking the time to
quality-check the unit while you
have the board exposed will give
you more time for operating and
less for servicing in the future!”

Did someone say
“Underground”?

From Bill Thim N1QVQ: An
idea for running “coax under-
ground back to your shack using
PVC piping as a raceway. It helps
protect the coax and also makes

. running any other cables in the
. future an easy job. You can buy

PVC pipe with holes already
drilled into one plane of it, in 4"



and greater diameters. Four
inches may sound like a lot, but it
can fill up fast if your station an-
tenna farm begins to grow...whose
doesn’t? The bigger you can man-
age, the better. Of course, you can
also drill holes along a length of
smaller PVC pipe if your future
plans are more modest. The
proper way to lay the pipe under-
ground is shown in Fig. 7 and Fig.
8. Dig a moderately sized trench,
preferably below the frost line.
When the pipe is laid, the holes
should be straight down, the pipe
should rest on blocks or loose
gravel for drainage cinder blocks
with the hollow channels point-
ing up and down are an excellent
choice). The entire length of pipe
should then be ‘draped’ with plas-
tic sheeting over the top, to act as
a waler-diverting shield when the
soil is placed back over the top of
the trench. Sounds like a good bit
of work—and I suppose it is—bult
doing it correctly will save you
countless problems in the future.

“A way to handle the out-of-
doors end of the run is to construct
a ‘weather elbow’ out of PVC fit-
tings as shown in Fig. 9. This type
of scheme will not allow water to
enter the pipe’s end, yet will pro-
vide easy access for new cable
runs in the future, though more
90° turns are involved. A wad of
Fiberglas™ insulation pushed
into the end of the pipe will dis-
courage insects and other unwel-
come visitors!

“Ideally, the shack end of the
pipe should go through the wall
of the building itself, for maxi-
mum convenience and weather-
resistance. You might even put a
small ‘hamfest-gem’ 3- or 4-inch
whisper fan at the building end,
pulling air from the pipe into your
shack, for free cooling in the sum-
mer and warming in the winter!
The fan will also help to replace
the air inside the pipe and keep it
dry.

“Finally, an electrician’s ‘fish |

tape’ should be used for the ini-
tial cable pull...don’t forget to put
in some sort of ‘come-along’ rope

that can be used for future pulls. |

It can be a loose rope running
along side of the cables, or a
‘trolley’ arrangement, configured
with a loop of rope, separately

hung, running the entire length of

the piping. Sometimes, a loose

| come-along rope, though simple toin-

stall, will wind around the cabling,
making it more frustrating to pull in
future runs. Consider using the trol-
ley idea if you can; Fig. 10 shows one
way that this can be accomplished on
a fairly straight run. Its practicality de-
pends, 1o some degree, on the length

| of the run and on the size (diameter)

of the pipe. Choose whichever
method you feel is most practical for
your own nstallation.”

It's obvious that Bill has
thought out the problem well, and
his suggestions might apply to all
of us, no matter what antenna sys-
tem we might have in mind. As Bill
pointed out, it’s vitally important
to keep an underground conduit
raceway dry. Coax cable was
never meant to “tread water.”
Make sure that the cable you
choose for an underground set-
ting is free of any (even slight)
defects in the outer jacketing . Any
moisture whatsoever inside the

| shielding of the cable will liter-

ally destroy the RF shielding
quality and conductivity of the
cable’s shield conductor. The
braided shield must make good
electrical contact with its neigh-
boring wires to represent a con-
tinuous “pipe.” We can get away
with the flexibility of a braided
shield in our cables—as opposed
to a solid outer piping —only be-
cause each strand of the shield

- overlays every other strand, simu-
lating a continuously-walled |

pipe; but that simulation must be
maintained throughout the length
of the run. Be sure to tune in next

month for more worthwhile tips, |

ideas and suggestions.
This month’s contributors:

James E. Brown AE4EY
134 W. Dilcrest
Florence KY 41042

Gary Bartlett VEIRGB
24 Lawrence Place
Wellington, Nova Scotia
Canada B2T 1A3

Peter Albright AA2ZAD
23 E Summit Street
Lakewood NY 14750

Michael Fratus
Dept. of Criminal Justice
Inmate #650394

Jester - 3
Richmond TX 77469

William Thim Jr. NIQVQ
50 Miller Road
Broadbrook CT 06016

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 i1s implied. Always
use your own best judgment be-
fore modifying any electronic
item from the original equipment
manufacturer’s specifications. No
responsibility is implied by the
moderator or 73 for any equip-
ment damage or malfunction re-
sulting from information supplied
in this column.

Please send all correspondence
relating to this column to 73's
Ham To Ham column, c/o Dave
Miller NZ9E, 7462 Lawler Av-
enue, Niles IL 60714-3108, USA.
All contributions used in this col-
umn will be reimbursed by a
contributor’s fee of $10, which in-
cludes its exclusive use by 73. We
will attempt to respond to all le-
gitimate 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. =
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Fig. 8. Cross-section view of the
underground PVC pipel/cable
raceway described in the text.
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Shack _|
Fig. 9. Scheme for exiting cables at
the owtdoor end of the run. Though
more bends are involved, the possi-

bility of water entering the piping is
greatly reduced.
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Fig. 10. Side view of PVC pipe/
cable raceway as it enters the build-
ing interior, showing the cable-
pulling rope loop idea in the text.
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BAUDOT
PACKET
NAVTEX
FAX 480
AMTOR

WEFAX

BP-2 Packet Only $49.95

BP-2M MultiMode $69.95
+ 85 Shipping & Handling

The best little packet modem just got better! Building on the tradition of the BP-1
Packet Modem, we are very proud to announce the BP-2 and BP-2M. The BP-21s
a new and improved version of our famous BP- 1, while the BP-2M expands your
horizons even further with MuliMode operation! So, whether you have been
waiting to automate your CW, checkout AMTOR or just copy Weather Fax - Now
is the time for you to jump in and join in all the fun! —

llgerfrnmcs

Call Today! 1-800-8BAYPAC

BN-B22-9722 (541) 474-6700) Fax 474-67013 —
World Wide Web: hitp://www_ tigertronics.com L__ - ,J

Tigertronics, Inc. 400 Daily Ln. P.O. Box 5210 Grants Pass, OR 97527

CIRCLE 269 ON READER SERVICE CARD
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Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

A field of their own

Field Day is once again just
around the cormner—June 22nd
and 23rd. Every year the Ameri-
can Radio Relay League spon-
sors the event as an exercise in

emergency preparedness. Ama- |

teur radio groups in the United
States and Canada take their
ham gear, generators, batteries,
and antennas outdoors for the
competition. The object is to
work as many stations as pos-
sible on the amateur bands from
1800 UTC Saturday for 24 or 27
hours (depending on when sta-
tion setup began).

By the ARRL rules, complet-
ing one satellite contact during
Field Day earns a 100-point bo-
nus. Contacts via satellite be-
yond that are lumped together
as one “band” and gel the same
points as other Field Day con-
tacts. Twenty years ago these
rules were adequate for the sat-
ellites of that time, but today,
with a dozen hamsats in orbit,
the situation has changed. In an
effort to inspire more groups to
set up and operate serious satel-
lite stations during the weekend,
AMSAT, the Radio Amateur
Satellite Corporation, Sponsors
its own version of Field Day.
The dates and times are the
same, but there the similarity
fades.

The AMSAT competition 1s to
encourage the use of all amateur
satellites, both analog and digi-
tal. The AMSAT competition is
open to all satellite enthusiasts,
both domestic and foreign.
Amenican and Canadian stations

should exchange ARRL sec-
tion and transmitter-class infor-
mation. Foreign stations should
exchange signal reports and
country names. This year CW
contacts and digital contacts are
worth three points each as out-
lined below.

1996 AMSAT FIELD DAY
COMPETITION RULES:

Analog Transponders

» Each satellite transponder is
considered a separate band.
This means that AMSAT-OS-
CAR-13 Mode “S” is separate
from A-O-13 Mode “B.”

* All phone QSOs and all CW
QSOs on a given satellite tran-
sponder are considered sepa-
rate bands. This means that
A-0O-13 Mode “S” CW is sepa-
rate from A-O-13 Mode "S”
phone,

* Therefore, for
purposes, A-O-13 has four pos-
sible “bands” including Mode
“B” CW, Mode “B” phone,
mode “S” CW, and Mode “S”
phone.

* All packet/RTTY/ASCII/
AMTOR QSOs through ana-
log transponders are
counted as CW QSOs.

* Phone QSOs count for one
point and CW QSOs count for
three points.

* Cross-mode (CW-phone)
contacts are not allowed.

« The use of more than one
transmitter at the same time on
a single satellite transponder is
prohibited. This means that
two stations at the same Field
Day site can operate through
A-0O-13 at the same time, but
only if one is operating Mode
“S” and the other Mode “B”. If

reporting

two stations at a given site are
set up for Mode “B” operation,
only one can be on A-O-13
(CW or phone). The other sta-
tion can be used for different
hamsats (like A-O-10) or other
Field Day activities.

Digital Transponders

* For the pacsats (L-O-19, K-
0-23, etc.), each satellite is
considered a separate band.

* Do not post “CQ" mes-
sages. Simply upload ONE
greeting message to each satel-
lite and download as many
greeting messages as possible
from each satellite. The “sub-
ject” of the uploaded file
should be posted as “Field Day
Greetings” addressed 1o
“ALL.” The purpose of this
portion of the competition is to
demonstrate digital satellite
communications to other Field
Day participants and observ-
ers.

* The following uploads/
downloads each count as a
three point digital contact:

(a) Upload of a Satellite Field
Day Greetings file (one per
satellite).

(b) Download of Satellite
Field Day Greetings files posted
by other stations. Other non-
Field Day files are not to be
counted for the event.

« Satellite digipeat QSOs do
not count for any score and
the use of gateway stations to
uplink/downlink is not  al-
lowed.

e The Mir PBBS i1s not to be
used for Field Day opera-
tions.

 If F-O-20 is active, the JA
transponder can be used for
analog CW and phone activi-
ties under the analog tran-
sponder rules, and the JD
system can be used as a
separate transponder under

the digital rules.

Sample Satellite Field Day
Greetings File

“Greetings from NSEM Field
Day Satellite station near
Galveston, Texas, with 24 par-
ticipating members in the
AMSAT-Houston group. All the
best and 73!"

Note that the message
stated the call and name of
the group, where they were
located and how many were
in attendance.

Operating class and
reports

Stations operating portable
and using emergency power (as
per ARRL Field Day rules) are
in a separate operating class
from those at home connected
to commercial power.

A Satellite Summary Sheet
should be used for submittal of
the AMSAT Field Day compe-
tition results. A copy of this
form will be in the AMSAT
Journal or can be obtained from
me at the address above for a
self-addressed-stamped enve-
lope. Deadline for submissions
is August 1, 1996.

Competition was tough in
1995 and should be even
tougher in 1996. The station
submitting the highest score for

' portable operation using emer-

gency power will receive a
plague at the AMSAT General
Meelting and Space Symposium
in Tucson, Arizona, November
8-10. AMSAT hopes this event
provides satellite operators with
the practice necessary 10 set up
a ground station and effectively
operate via the satellites in an
emergency situation. Remember
that Field Day also provides a
good opportunily Lo expose
newcomers to the amateur radio
satellites. Most of all, it should
be a greal time!

Storm Solarg
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CIRCLE 340 ON READER SERVICE CARD

Order HowLine
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Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

More on K1BQT’s 15m rig

Last month, we got the trans-
mitter up and running on the 15
meter CW transceiver described
by Rick Littlefield K1BQT (Ham
Radio, January 1989). This
month, we'll take a look at the
receiving half of the transceiver.

The receiver

Since the receiver is a bit more
complex than the transmitter, ['ve
added a block diagram (Fig. 1) to
guide you though the signal flow.
As I mentioned before, | can’t
reproduce the circuit here.

Low Power Operation

' selection. Surplus electronics houses

have computer clock crystals in stock
as well. Most of the crystals may be
had for less than a buck apiece. Pick
up a handtul; you'll need more than
four if you plan on matching them.
After the incoming signal has
been mixed and passed through
the IF filter, the signal is then ap-

- plied to an MC 1350 IF amplifier.

My dealings with this guy have
been less than happy!

The MC1350 will easily go
into oscillation at the drop of
a hat. A common fault most
' builders have when working with
this chip is using an IC socket. The
extra lead length combined with the
high gain of the amplifier produce
all kinds of unusual critters, If you

“Most of the crystals may be had for
less than a buck apiece. Pick up a
handful.”

Basically. the input to the mixer

is simple and to the point. A |

NE602 mixes the incoming sig-
nals with the VFO's output. As we
saw in last month’s column, the
front-end mixer also produces the
required VFO energy.

Unlike some of the more recent
club rigs, like those of the NorCal and
NW QRP clubs. the 15 meter rig has
four crystal filters. In fact, by match-
ing the crystals, a very tight IF filter is
possible. However, | like my CW a
bit on the wide side, s0 no attempt was
made to fine-tune this filter. In fact,
common computer clock oscillator
crystals are used. Digi-Key and
Mouser Electronics carry a wide

have trouble with an MC 1350 and
have it installed in an 1C socket,

remove the socket and solder the
1350 directly to the PC board.

make all the copper traces to and
from the 1350 as large as possible,
This will keep unwanted induc-
tance out of the circuit. Use a top
ground plane if possible: again, keep-
ing mductance down to a mmimum.

On this rig, the output of the
1350 is applied directly into an
NE602. Here the IF frequency is
mixed with the BFO crystal. In
my block diagram (Fig. 1), I did
not show the trnmmer capacitor

used to net the BFO crystal. Nordid | |

show the capacitor used to couple the
output of the 1350 into the NE602.

Audio

Rick uses a standard audio fil-
ter comprised of two op amps. A
single 1458 amplifier 1s used.
Rick allows you to select or by-
pass the filter by a double-throw
double-pole switch.

From the audio filter, or di-
rectly from the BFO mixer, the
audio is fed into an LM386. This
500 mW audio amplilier has be-
come the standard in most QRP
rigs. However, in Rick’s design,
the gain 15 set high and the vol-
ume to the speaker 1s through an
“L” pad arrangement. This is very
similar to the design Rick used in
the MFJ rigs he designed.

A simple audio-derived AGC
controls the gain of the receiver
by constantly adjusting the gain
of the IF amplifier.

Making the rig work

As with so many projects in vari-
ous magazines, there are some mis-
takes in the instructions. Perhaps
the most lethal is the lack of inter-
connections between the relay used
for T/R switching and the rest of

- the circuits.
When laying out a PC board, |

In the original article there is no
mention of how or why the wires
should run from the relay contacts
to the other parts of the circuits. This
one caught even me by the short
hairs. Only after spending several
hours wonderning why the PA was
drawing an amp ol current without
output did it occur o me to lrace
the output back to the relay. The fix
is simple: Use hook-up wire to
complete the wiring.

My buddy used computer clock
crystals for the IF filter. That’s

exactly what | said to do. However,
in his case the crystals he used were
for oscillators used in wristwatches!
They just plain did not work in the
circuit. The fix? Replace all the
crystals used in the filter.

Super-small QRP ngs are a trade-
mark of Rick Littlefield, but most
builders don’t have access to the
vast array of micro parts Rick does.
So, to fit some of the silver mica
capacitors on the PC board. they
must be installed on the foil side.
This means that the PC board has
to be installed a bit higher off of the
metal cabinet. which also means
that the leads on the PA transistor
have to be a bit longer than
necessary.

Another sticky point is that the
AGC components are not on the PC
board. They are located “sky-wir-
ing style™ on the front panel. With-
out the AGC parts, the gain control
to the 1350 is left to dangle. That
makes for a rather interesting way
to control the gain of a pesky am-
plifier like the 1350. I got around

- the problem by supplying the 1350

with enough gain to test out and
align the stages. The AGC compo-
nents will be installed when the
circuit board goes into its case.

Building your own version

You might be able to get a PC board
for the rig. The original article stated
that PC boards were available from
RadioKit; I don’t know if RadioKit is
still around. You might try Far Cir-
cuits ( 18N 640 Field Court, Dundee,
IL. 60118). Perhaps they have the
boards. or the artwork to produce
them.

That's all for the QRP 15 meter
rig. All we need now is a zillion
or so sunspots so we talk to some-
one else on 15 meters!
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Fig. 1. Block diagram of the 15 meter CW transceiver.
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Continued from page 55
MoRe NEw Propucrs

An Ear Microphone?

Genesys Products Group's
Eartalk Mark Il combines an ear-
phone and a microphone in their
ear unit, picking up your voice via
your inner ear. It has a separate
PTT switch (with a lock). It’s de-
signed for nearly hands-free use
with mobile rigs and HTs—no
more mike boom out in front of

e —

your face. There are models for lcom, Kenwood, and Motorola. The
price? $84.95. Geyesys, 10815 Gulfdale, San Antonio TX 78216.
Phone (800) 847-4745 or FAX (210) 349-4300.
genesys @connecti.com,

Proud Addition to MCM’s
Catalog

Scanning Radios from Uniden
America, known worldwide as
the leading manufacturer of hand-
held, mobile, and tabletop scan-
ners, are now being distributed by
MCM Electronics.

MCM’s semiannual catalogs
arec also widely known, and
MCM'’s distribution centers en-
able ground-rate shipping to most
of the U.S. within 48 hours. 99%
of all orders are shipped within
24 hours. For more information
and a free catalog, call 1-800-543-

4330.

Vehicle Security Systems

A L Brown, Newnes Publish-
ing, 1996, 86pp., $29. The sub-
title is: “Build Your Own Alarm
& Protection Systems.” If you
enjoy building small projects,
you're going to love this book. It
even has the board layouts for
you. It covers car and garage and
home alarms, delay circuits. ul-
trasonic, infra-red, and so on.

The security business is still an
easy and profitable business to
start in your spare time, and ex-
perience that independent feeling
that having your own business

E-mail:

‘ New Lattice Programmable

Logic Development Kit for
PC

APS announces the release of
|its APS-L1016 programmable |
logic development kit. The sys-
tem consists of the Lattice
pDS(r) Design Software and a |
test board with a Lattice isp1016
in-circuit programmable logic
chip and an ispGDS22 program-
mable switch matrix. The kit al-
lows for the partitioning, place
| and route, simulation and hard- |

ware implementation, all from
' the PC keyboard. without burn- |
ing PROMS or changing parts. |
The kit sells for $250 and is
ideal for evaluation and testing
of programmable logic.
Contact APS (Associated
Professional Systems) by phone
|(410) 515-3883 or FAX (410) |
661-2760, or write to: 3003
| Latrobe Court, Abingdon, MD |

I"IODEJ. t

‘8 Al.lm

brings. You may win big or you |nay fail, but no one can downsize
you to the unemployment office, or move your job to Mexico... Wayne
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Strap That Baby On!

The new “CLC503” pad-
ded Cordura nylon carrying |
case from Standard is made |
for both the C508A and the
C108A mini-handhelds by
Standard. It has nylon cord
retainers to secure the radio |
in place, and a loose-weave
nylon adjustable shoulder |
strap, to keep 1t comfortable |
slung over a shoulder or around '
the neck. The CLCS503 attaches
to a belt, or even stands up on a desk.

Suggested list price is $19.95. See your amateur equip-
ment dealer or contact Standard Amateur Radio Products,
Inc. at P.O. Box 48480, Niles, IL 60714, Phone (312) 763-
1181; FAX (312) 763-3377:; or reach them on the Web at
HTTP:// WWW.STDRADIO.COM.

| New Version of AEA MacRatt — MacRatt™ III

TNCs with PACTOR, AMTOR,
RTTY (Baudot & ASCII),
Morse, etc., there are conve-
nient interfaces built in to make
these modes even more enjoy- |
able to operate. Frequently used
commands may be selected for |
the menus, dialog boxes, and
buttons on the windows.
Suggested list price for
MacRatt 111 is $99. Check with
your amateur radio equipment
dealer for the best price; up-
grades for people who currently
own MacRatt | or II are avail-
able only from AEA for $55.50.
For details, call the 24-hour
AEA Literature Line at (206)
712-8054: FAX them at (206)
775-2340; mailing address is
AEA, P.O. Box C2160,
Lynnwood, WA 98036,

Advanced Electronic Appli-
cations, Inc., is now shipping the
new AEATNC control program.
It has totally re-engineered the
new MacRatt 1l to take advan-
. tage of the powerful features of
the newer Macintosh operating
systems.

This new software provides
| users with a simple, multifunc-
tional terminal control program
for the AEA TNC. On packet,
each station you connect to will
have its own adjustable split-
screen window. Stream switch-
Ing is automatic; just click your
' mouse on the window. A moni-

tor/unproto window will display
| incoming packets. Unproto
l packets (to send CQ, for ex-

ample) may even be sent while
connected to others. For those

New Stinger For Yellowjacket

Cubex proudly announces the
Stinger, a new add-on supplement
to 1ts popular 2 meter
“Yellowjacket™ four-element
quad antenna. The three-element
Stinger is simply added to the di-

Stinger comes with a Fiberglas™
boom coupler and an aluminum
boom/mast coupler plate.

The Stunger is $44.95 plus $§7
shipping and handling: or
$85.50 as a package with the

rector end of an existing
Yellowjacket antenna, thus pro-
viding a solid seven-element quad
antenna with 50% more gain than
the Yellowjacket alone, without
any special tools or tuning. The

Yellowjacket, plus $9 shipping
and handling. It's available from
the Cubex Quad Antenna Com-
pany, 2761 Saturn St. “E.” Brea
CA 92621. Phone (714) 577-9009
or FAX (714) 577-9124.

Continued on page 88
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