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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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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-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple 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. buiit
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 o read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

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

JRC| Japan Radio Co., [Ld.

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

Phone: (212) 355-1180 Fax: (212) 319-5227
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Corner Beam?

Big Forward Gain
Wide Backward Rejection
Exceptional Bandwidth

Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF—It de-
termines transmitting range. It sets the limit for weak signal recep-
tion. And it decides what interference you'll hear and create.

An omnidirectional antenna radiates uniformly in all direction,
and it also hears noise and interference from every direction.

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting others. It also lets
you operate with minimal power, cutting interference you inflict on

other stations.

CornerBeam’s clean sharp pattern
without sidelobes or spikes reaches past
the noise and interference to get the mes-
sage through. Its wide rear rejection lets
you null out strong nearby signals to re-
duce interference.

Look what CornerBeam does:

*10 dB gain vs. dipole

*4() dB Front-to-Back

*60 degree Half-power Beamwidth
*SWR <1.1:1 across the band

*No dimension over 4 ft

*Mounts directly to mast or tower
*Vertical or horizontal polarization
*No need for offset or side mount
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Measured CornperBeam Pattern
Beam Heading (degrees)

-180 -Elﬂ 0 +90 +1Eqﬂ 4B
60 degrees
-Half-Fower -3dB

Beamwidth

~10dB

-40dB

-180 -90 0 +90 +180

Corner Beats Yagi
A yagi with the same gain would
have a 10-ft boom. Yagi bandwidth
would be less than half. More important,
CornerBeam produces no side lobes, no
back lobes.
Improved Data Communication
Because CornerBeam’s pattern has
no unwanted side spikes, phase noise 1s
reduced to a minimum. The result 1s re-
duced data error rate, faster packet cir-
cuits. When you want a distortion free
signal, think CornerBeam, not yagi.
CornerBeam for Repeaters
If your repeater shares
a frequency with another,

the rear could keep your
signal out of the
neighboring repeater’s
receiver and turn a deaf ear
to its signal. A pair of
CornerBeams can be com-
bined to privide special ra-
diation footprints, A Cor-
nerBeam 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 re-
peater density while reduc-
ing interference.
Bandwidth Pays Off

With its exceptional handwmlh, your
CornerBeam can be put to work right out
of the box without special tweaking. It
can serve you now when you're working
repeaters with an FM handheld, and later
when you set out to work satellites or go
after small signal DX at 144.2 MHz.

ComerBeam can still be your beam
when you join MARS at 143/148 MHz or
team up with the sherniff’s communica-
tions interface team at 158 MHz.

Scanning Too?

CornerBeam’s gain & bandwidth ex-
tend monitoring range from aircraft to to
marine & public service frequencies.ll

On the Internet
| www.itsnet.com/~radventr

the deep wide null toward |

Corner Beam Models

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

Construction: Aircraft aluminum.
Booms are square. Elements are sol-
id rod. Stainless hardware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro-
tated for vertical or horizontal polari-
zation. Connector is SO-239 for
VHF, N female for UHF. Dual-Band
antenna has separate driven ele-
ments, weighs only 10 pounds.
Dimensions given in table are for
reflector elements & booms. ‘.
Options: Commercial Frequency $45. |
Duplexer: Add $80 for VHF/UHF |
Duplexer and cabling for single coax
feed of Dualband 146/435 Corner.
Shipping: UPS ground to continental
USA ($11 S&H). Air Parcel Post to
HI, AK, & Posessions ($14 P&H).
Canada ($16 P&H).
Allow 2 weeks for delivery.

D Yes, I want Performance in My Corner!

1

| __ Send my ComnerBeam: __2m, _ 220MHz, _ 70 cm, __Dual 146/435. i
__ Options: __DualBand Duplexer, __Commercial/Marine. Frequency: i

! Name Amt. Enclosed

j Call Phone i
Street Unit

i City State Zip !

| Tech 801 373 8425 Fax 801 373 8426
AntennasWest InfoPak

Box 50062-S Provo UT 84605

I?Dt ine 800 926 7373
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You'll KICK Yourself

If You Build a Repeater

Without Checking Out Our Catalog First!

Hamfronics has the world's most
complete line of repeater controllers, cw
and voice Id boards, dtmf controllers,
autopatches, ctcss boards, exciter, pa,
and receiver modules. Here's a sample...

CWID. Traditional diode matrix, permits field changes;

usewﬂhEDRE ... kit anly $59
CWID-2. Miniature cwid board,
eprom-controlled, easy to buid
...... e, ONIy $54/Kit, $79 wit.

DVR-1. Add real speech to your repeater. Records your
own voice up to 20 seconds. Use for voice id or to play
club announcements. ............ ....559/kit, $99 wit

COR-3. Inexpensive, flexible COR module with timers,
courtesy beep, audio mixer. .. kit only $49

COR4. Complete COR and CWID all on one board.
Low power CMOS logic, tmers, courtesy beep, 2nd rovr
input, id in eprom .oorr. ONly $99/Kit, $149 wit

COR-5. Microprocessor controller with all the bells &
whistles! Full autopatch, reverse ap, phone remote
control, lots of dtmf control functions, all on one board,
as used in REP-200 Repeater.... .. 5379 wit

COR-6. COR timers, courtesy heep
voice id. Like COR & DVR-1 on one
board! Record your own voice up to
20 seconds. Low power CMOS, non- &

volatie memory. h
7o

. kit only $99, wit only $149,
Hepeater autopatch, reverse autopatch, phﬂne

AP-3.

line remote control. Use with TD-2. .................... kit $B9
TD-2. Four-digtit DTMF decoder/controller. Five Jatching
.. Kit $79

on-off funl:tlﬂns toll call restrictor,

TD-4, DTMF controller as above
except one on-off function and no
toll call restrictor. Can also use for
selective calling; mute speaker until

sSOmMeone pages you .. kit $49.

TDO-3. CTCSS DecoderfEncoder. Prevenis repeater
access unless tone is present. Can also be used with
mobile to access repeaters ... kit only $29.

HIGH QUALITY VHF & UHF
FM TRANSMITTER AND
RECEIVER MODULES

FM EXCITERS: 2w output continuous duty.

TAS1: 6M, 2M, 220MHz.
: kit $99, wit $169.
TA¢51: 420-475 MHz
... kit $99, wit $169.
TA901: 802-928 MHz,
(0.5W out)........ wit $169.

VHF & UHF AMPLIFIERS.
Output levels from 10W to 100W Starting at $99.

FM RECEIVERS:

« R100 VHF FM RECEIVERS
Very sensitive — 0.15uV, superb
selectivity — both crystal and
ceramic IF filters for >100 dB
at +12kHz (best available any-
where), flutter-proof squelch.

140-175, or 216-225 MHz

s R bt kit $129, wit $§189,
« R144/R220 REFRE L:ke H1DEI wrth 2M or 220 MHz

helical resonator in frontend. ............. kit $159, wit $219.
« R451 FM RCVR, for 420-475 MHz. Similar to above

kit $129, wit $189.
. HEIIH FHI RE’H’R QEIE EIEEMHI _____..--..-$159. w/t $219.

For 46-54

72-78,

* Buy at low, factory-direct net prices and save!
* For complete info, call or write for free catalog.

* Order by mail, fax, or phone
« Min. $5 S&H charge
» Use VISA, Mastercard, Discover, check, or UPS C.0.D.
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TRANSMITTING AND
RECEIVING CONVERTERS

Go on a ham satellite adventure! Add an-
other band for the next contest. Thrill in the
excitement of building your own gear, and
save a bundle,

No need to spend
thousands on new
transceivers for
each band!

» Convert vhf and uhf signals toffrom 10M.

» Even if you don't have a 10M rig, you can pick up very
good used xmirs & rcvrs for next to nothing.

» Receiving converters (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz,

« Kits from $48, wired/tested units only $99.

e « Xmitting converters (at

:r BLE T left) for 2M, 432 MHz.

R etz i 1 e Kits only $89 vhf or

Oy o ! #*  —=i S89uhi

=obe L8| PR 7% « Power amplifiers up to
g - S0W output.

LOW NOISE RECEIVER PREAMPS
LNG-{ ) G,As FET PREAMPS
STILL ONLY $59| ﬁ;{ @ g
* Make your friends sick with —— j J
envy! Work stations they don't : "““;:H b
» Install one al the antenna and -
overcome coax losses.
 Available for 28-30, 46-56, 137-152, 152-172, 210-230,
400-470. and 800-960 MHz bands.
it LNW-( ) ECONOMY PREAMPS
| e e Miniature MOS FET Preamp
l « Solder terminals allow easy
connection inside radios.
« Available for 25-35, 35-55, 55-90, 90-120, 120-150,
150-200, 200-270, and 400-500 MHz bands.

even know are there.
ONLY $29 kit, $44 wired/tested
WEATHER FAX RECEIVER

Join the fun, Get striking
images directly from the

weather satellites] A
very sensitive wideband fm
receiver optimized for

reception of NGAA APT and Russian Russian
Meteor weather fax images on the 137 MHz band.
Covers all five 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.

» A138 Receiver Kit less case & $158
» A138 Receiver Kit with case and 12Vde pwr adapter.............. $189
» R139 Receiver Wired in case with 12Vdc adapter.........coennns $239

# Internal PC Demodulator Board and Imaging Softwarae .......... $289
# Turnstile Antenna -
* Weather Satellite Handhook

Get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlled repeater with full auto-
patch and many versatile dtmf control features at
less than you might pay for ;1 bare-bones repeater or

controller alonel

Kit still only $1095
w&t still only $1295

5054, M-3R 203 230 420475 Kk
1502 379 My siohily higher |

Digital Voice Recorder Option ...c..ccueesse. 0Ny $100.
Great for voice 1D or making club announcements
REP-200C Economy Repeater. Voice |D, no dtmf or
autopatch. ... ... Kit only $795, w&t $1195.
REP-200N Repeater. No controller so you can use your
own : .. Kit only $695, wit $995.

(See last month's ad for more producis.)

(3-12 AM, 1-5 PM eastern time)
for first pound plus add™ weight & insurance.

=

SUBAUDIBLE TONE
ENCODER/DECODER

Access all your favorite closed repeat-
ers with TD-5 CTCSS Encoder/Decoder

Encodes all standard sub-
audible tones with crystal ac-
curacy and convenient DIP
switch selection. Compre-
hensive manual alsc shows
how you can set up a front
panel swiich to select be-
tween tones for several re-
peaters. Receiver decoder
can be used lo mute receive audio and is optimized for
installation in repeaters to provide closed access. High
pass filter gets rid of annoying buzz in receiver,

»TD-5 CTCSS Encoder/Decoder Kit .................... only $39
«TD-5 CTCSS Encoder/Decoder Wired/tesled ............. $59

Finally — A Professional-
Quality Receiver to Monitor
Weather Broadcasts!

Our new RWX is a um;.r sensitive and

NEW
i::? selective Hamtronics™ grade receiver to

monitor critical weather and emergency broad-
casts from NOAA/NWS or Environment Canada.

Excellent 0.15pV sen-
sitivity provides good
reception even at dis-
tances of 70 miles or
more with suitable an-
tenna. No comparison
with ordinary consumer ;
radios or scanners! Automatic mode provides storm
watch, alerting you by unmuting receiver and providing an
output to trip remote equipment when an alert lone s
broadcast.

Essential for airporis, police and fire departments,
CAP, broadcast stations, state and local emergency man-
agers, amateur repeaters — anyone needing a professional
quality receiver. Because of its reasonable price, #t is also
handy for bikers, hikers, boaters, hunters, farmers — any
one who needs up-to-date weather info and emergency
warnings, even from distant stations.

Small enough for emergency or portable use, it can be
powered from a small 9-12V battery when needed. Crys-
tal controlled for accuracy; all 7 channels provided
(162.40 to 162.53).

You can buy just the receiver pcb module in kit form or
buy the kit with an aftractive metal cabinet, AC power
supply, and buill-in speaker. It is also available factory

wired and tested

*RWX Rcvr kit, PCB only .. . 579
*RWX Rcvr kit with cabt, sp!-:r E 12‘u’d: adapter ....... $99
«RWX Revr wired/tested in cabt with spkr & adptr ... $139

WWV RECEIVER

'"77 Get time &
%;:. ft'éﬂuency

without huylng mul’h-
band hf rcvr. Hear Geo
Alerts for conditions af-
fecting radio propaga-
tion. Very sensitive and
selective crystal controlled superhet, dedicated to listen-
ing to WAV on 10.000 MHz. Performance rivals the most
expensive receivers.

» RWWV Revr kit, PCB only .. e . $89

* RWWV Rcvr kit with cabt, spir.r & lEUl:If:. adapter .. 989

« RWWV Rcvr wiredtested in cabt with spkr &
R A L TR $129

Cur 34th Year!

amLronics, inc.

65-D Moul Rd: Hilton NY 14468-9535

Phone 716-392-9430 (fax 9420)
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Number 1 on your Feedback card

NEUVER SAY DIE

Debacle?

I'm sure you're not going to
believe that the ARRL plan to
bury the Industry Working
Group 2A (IWG-2A) of the 1997
World Administrative Radio
Conference (WARC) in letters
and E-mail from ARRL mem-
bers has boomeranged, making
what was a serious situation infi-
nitely worse.

The League might have taken
a hint when their inital pres-
sures and threats were rebuffed
by the IWG. But no, if a litle
pressure and threats don’t work,
let’s escalate the attack. The pre-
dictable result is a very angry
working group, one which is go-
ing to be even less willing to sit
down and reasonably discuss the
situation.

This all has to do with the po-
tential loss of the 144 and 420
MHz bands to commercial de-
velopment, as you probably
Know.

There is just an almost-minus-
cule possibility that the IW
Group may suspect that the
League is playing with a very
weak hand. Other than rallying
the blindly loyal members to
send letters and E-mail, the
League has few weapons for this
battle they’ve chosen to pursue.
Negotiation might have been a
better tack.

The sharks in Congress have
tasted blood and are eager to
push for the sale of as much ol
the spectrum as possible. And
guess which group has one of
the biggest spectrum allotments?
Make a second guess as to which
group has the least lobbying
power? Want to try for a third?
Guess which group is providing
the least in the way of benefits to
the public in return for their use of
billions of dollars of spectrum?

I see a gaping hole in human
reasoning which is working to
our disadvantage. Few of us

Wayne Green W2NSD/1

future. Most of us are so totally
wrapped up in the present and

. past that the future, as far as
- we're concerned, is totally in
) God’'s hands, not ours. So we're

using up the world’s resources of
metals, oil, coal, natural gas, and
so on, and who really cares
about the mess we’re leaving our
grandchildren? We're eating
fast-food crud, drinking poi-
soned water, breathing air that is
killing trees, and thus substan-
tially shortening our lives. And
we hams are using about 3% of
our allocated radio spectrum 1o

' have fun, and little more.

Sure, rag-chewing is fun. And
DX pileups are a challenge for
the combative. A handful of
hams are adventurous, having
fun with packet, the ham satel-
lites, SSTV., DXpeditioning, and
stuff like that. Maybe 2%. The
rest are along for the ride, at
least until the music stops.
Tomorrow? Har-de-har.

I'm still looking at every ham
club newsletter that comes in,
hoping to find some mention
that the club is holding tech ses-
sions to help the youngsters un-
derstand radio and electronics.
I'm not finding anything.

So, go right ahead with the
ARRL plan and dump on the IW
Group, making them even an-
grier and more likely to show us
who's boss. The head of the
group was contacted recently on
the phone. His response was un-
printable. The fate of our two
major Tech bands is in the
egroup’s hands, so we're busy
poking him and the other the
group members with a pointed
stick.

The loss of 2m and 70cm
could. I suspect, just about wipe
out the ham industry. Again. It
was 30 years ago that the ARRL
wiped out the whole ham indus-
try with a really stupid attempt
0 generale some controversy in

order to sell more magazines.

seem to have any sense of the | The result of this unbelievable
4 73 Amateur Radio Today = September 1996

' miscalculation was that 85% of

the ham radio stores went out of
business within a year, and over
90% of the manufacturers blew
away. Where will our hobby
be if we wipe out the dealers
and manufacturers again? And
there's nothing like 100,000

. Techs trying to sell their ham

gear for anything they can get, 10

kill the industry. The Generals |

did that 30 years ago when
threatened by the ARRL with the
loss of their HF voice bands, and
the American ham industry has
never recovered.

The CB industry never recov-
ered from their expansion to 40
channels. CB was growing like
crazy, supported by movies
and hit songs, and endless PR.
Then, in a matter of weeks, it
was dead, and most of the manu-
facturers were blown away.

Sneaky Plan?

A West Coast Chicken Little
correspondent has suggested that
the hornet’s-nest reaction of the
IW Group is exactly what the
League planned. He points out
that the ARRL opposed both the
Novice and Tech licenses, and
has never considered either to be
real hams. Real amateur radio 1s
the HF bands, with ARRL traffic
handling nets and CW DXing.
By getting rid of the 144 and 450
bands. the hobby would be puri-
fied and get back to more like
the way it used to be. Remem-
ber, he points out, the League
has never done anything much to
help promote repeaters. That
was all done by 73.

That’s an interesting concept,

but I've never seen any signs of |

the League directors thinking
two steps ahead, so 1 doubt the
sky is starting to fall now.

Tampa, November 23rd

Are vou going to be with me
as | try to cram about 10 hours of

' information into a two-hour time

slot? Please write and let me know
what you'd like me to cover, be-
cause, left to my own devices, I'll
deal with amateur radio; its past,
present, and future. Then. if there’s
any interest, I'll explain the secret for
making money and the shortcuts for
doing it. I've lectured on this at sev-
eral universities (like Yale, RP1, BU,
Case Westem, etc.).

Or you may be interested in
the incredible developments in
cold fusion and the opportunities
that presents.

Maybe 1'll explain some of
the amazing things I've found
out about how to keep your fam-
ily healthy so they can knock our
stupid Social Security tax sys-
tem for a loop by living to over
100 1in good health.

Education, tuitionless colleges,
downsizing the government—
there are lots of interesting things |
can cover, if you want.

Or perhaps you’'d prefer 1 stick
100% to amateur radio, explaining
some of the ways hams win ARRL
contests and awards by cheating.
How about DXpeditions which
weren't in the countries they said
they were? | can name and give
details on a bunch of those.

In the 1970s there were all
kinds of opportunities to get in
on the cellular telephone explo-
sion. Then came microcomput-
ers. Ken Olsen, the president of
Digital Equipment, said i 1977,
“There is no reason for any indi-
viduals to have a computer in
their home.” Two years earlier I
was predicting in my editorials
that the personal computer
would one day be one of
the largest industries in the
world. The chairmen of Data
General, Radio Shack, Wang,
and Centronics all told me | was
wrong. So did the chairman of
TI. But my crystal ball hasn’t
failed yet. So what do I see as
coming down the pike in com-
munications developments? Just
ask at Tampa.

Maybe you’d like to hear
about my plan for getting hams
into our state legislatures so
we'll have some political clout. |
think any ham club that really
wants to can get a member
elected. We don't want to be
like the unhappy workers who
find themseclves suddenly out of
work when their jobs are moved
to Mexico. Unless we take the
bull by the horns and run with

it we're likely to find our
ham bands have moved 10
Afghanistan.

Continued on page 9



STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the B88-108 MHz FM broadcast band up to 1 mile. Detailed
manual provides helpful info on FCC regs, antenna ideas and
AIRCRAFT RECEIVER SRV RER IS rA e -V Ini (o el M S27-R el )l | '3n0e 10 expect. Lales! design fealures adjustable line leve!

Hear exciting air-craft DDS (Direct Digital Synthesis) inputs, pre-emphasis and crystal controlled subcarmier. Connects

ORDER NOW 1-800 4 HOBBY KITS

to any CD or tape player, mike mixer or radio. Includes free

— : : EpmmUﬂicﬂIiﬂnE— lEEhnﬂl'ﬂgll" bﬁﬂgﬁ you a terrific audio rumng tool too! For a pro look add our matmng case sel with on- |,
] e ~ pick up planes up o generator at a fantastic price! | board whip antenna
L et 100 miles away! Generates from 0. 01 Hz to 50 KHz with | FM-10A Stereo transmitter Kit ............cooveversiriesonnn. $34.95
=T by Tl t Receives 110-136 five digit LED display of frequency. Sine | CFM Case, Whip Ant SBL.......cccecverrirrinmirunmsirsenessenns 514,95 T
MHz AM air band, smooth varactor tuning superhet wilh and square wave output adjustable 0-5 : ; =
AGC, ceramic filter, adjustable squelch, excellent | volt p-p. Frequency selected by direct keyboard entry and DR. NI-CAD CONDITIONER/FAST CHARGER

sensitivity and lots of speaker volume. Runs on 8V | with handy continuous tune tuning knob. Crystal controlled it spending big bucks packs, rej iti

battery. Great for air shows or just hanging around the | accuracy of 10 ppm and two nsfﬁm for rri;ﬂpid frequency ?;I"IEEHBE for ﬁ;'ig m;a;ﬂmvm%ﬁﬂr;m rL mmuﬂmrmwﬂﬁé
airport! New 30-page manual details pilot tak, 100. Add | changes. Retire that jury-nigged old generator and treal | eliminate memory effeci and to condition batteries that have been poory cared for in the
case sef for "pro” look. yourself 10 the pleasure of using a new state-of-the-art SG- | past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
AR-1 kit...§29.95 Maiching case set, CAR .. §14.95 | 550/ minutes for some types! And “top-off” charge mode squeezes every last bit of energy
SG-550 Kit .$199.95 SG-550WT assembiled ....5269.95 | info each cell for the absolute most capacity. Switch-mode reguiator controls constant

FM RECEIVERS & TRANSMITTER current charge while being monitored by a negative delta-V system that cuts off the fast
Kmmgymhhﬂmﬁa[g_m_mﬂ'ﬂmm m&fﬁﬂmmﬂﬂﬂmlm#Mimbﬁ"ﬂﬂﬁﬂmW-mm_ﬂhﬂfﬁﬂ
tune around. These sensitive superhet receivers are fun to | Fantastic receiver that captures the NiCads or NaMH packs from 2 to 10 cells (easily expanded) and current capacities up lo
build and use. Tunes any 5 MHz portion of the band and | world with just a 12" antenna! Can 10 Amp-hours. Runs on 12 to 15 VDC. Quit cocking your batteries, buying new packs,
have smooth varactor tuning with AFC, dual conversion, | receive any 2 MHz portion from 4-11 waiting hours lor recharge, get a Dr. Ni-Cad today! Available in money saving kit form or

ceramic filtering, squelch and plenty of speaker volume. | MHz. True superhet, has smooth
Complete manual details how the rigs work and | varactor tuning. AGC, RF gain

a snazzy finish
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Add our casa sets for a nice finish. fun for even the most serious DXer. For the car, consider our | DN-1WT Fully assembled Dr, Ni-Cad with case .............oovimiinennenenns $89.95

: - : . EA. : shortwave converter. Two switchable bands (in 3-22 MHz
FM Receiver kit Specify band: FR-146 (2M), Fwﬁglﬁ} range), each 1 MHz wide—tunable on your car radio dial, Add SPEED RADAR

FR-10 {10M), FR-220 (220MHz)...........coceecene

- some interest 10 your drive home! New low-cost microwave Doppler radar kit “clocks™ cars, planes, boats, horses, bikes or an
EIEFLMETI_H'IHQCEEEEEI P SRS SUSS | o iwave receiver kit SRT...... . $29.95 large moving object. Operates at 2.6 GHz with up to 1/4 mile range.
146 Two Meter FM transmitter kit _.._......... $98.95_| Snoriwave converter kit, SC1..................... $27.95 digital readout displays speed in miles per hour, kilometers per hour or

feet per second! Earphone output allows for kistening 1o actual Doppler

MICRO-MIKE Maiching case set for SR1, CSH .........cooe-.. $14.95
. Maichingcase sel for SCILLCSC oooveeeeeoeen. £14.95 shift. Uses two 1-ib coflee cans for antenna (not included) and runs on 12
World's smallest FM wireless ] :

wike. Smaller hhan 2 suwr abe [ AM TRANSMITTER VDC. Easy to build—all microwave circulry is PC stripiine. ABS plastic

- including battery and mike. Two High quality, true AM broadcast band transmilter is designed of-fun kit

sels of SMT parts sup%lieﬂ n exaclly like the big commercial rigs. Power of 100 mW, legal e e R $99.95
case you are clumsy' Terrific range of up 10 1/4 mile. Accepts line level inputs from tape 1
audio pick-up (pin drop at 5 ft) and transmit range of 300 f. | and CD players and mike mixers, tunable 550-1750 KHz. STEREO PEAK HOLD BARGRAPH

We include the battery (watch style), electret mike and | Complete manual explains circuitry, help with FCC regs and Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and
even a tuning loal! Be a James Bond and leam SMT too! | @ven antenna ideas. Be your own Rush Limbaugh or Rick | catching but their s is their downfall - they just can't caplure the peaks. Our kit is like
FM-5 Micro mike Kit ..........cccoovieeeeeomnicannnnes. $19.95 | Dees with the AM-1! Add our case set for a true station look. | two unils in one, a fast display to show the signal and a long persistance display to capture
FM WIRELESS MIKES AM-1 Transmitter Kit............ccovveensniienenssssssane $29.85 FHEHE, similar unils ao for hundreds of bucks! We offer 3 models: Linear for gﬂnﬁlﬂ! use,
--------------------------------- $14.95 | Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment
Pick the unit that's right for you. All units transmit a stable . multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
signal in the 88-108 MHz FM band up to 300° except for

: . ; virtually any signals, from voltmeters to audio VU meters fo audio power amps to SWR
High power FM-4 and PB-1 Phone bug that go up to 1/2 Tune in on the 800-350 MHz action using meters. Complete intructions for easy hook-up to most any device. Add our maiching case
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i converied wilh crystal referenced stabilly PH-14 Dual Linear ba kit $39.95 PH-15 Dual kit .$39.95
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PB-1, Phone bug needs no battery, maiching case set for a professional look. scambled communication system over the Relive the radio past with a crystal set
hooks to phone ling ............... rrmresrsssaesrsrasiases $14.95 | SCN-1 Scanner converter kit....................... $49.95 | phone or radio. Latest 3rd generation IC is | like your grandfather buill. Uses genuine
MC-1, Micro size sensitive mike cartridge SCN Maltching case Sel................ocevrecerennnes $14.95 | used for fantastic audio quality - equivalent | Galena crystal and catwhisker. Several
LA s B e R T Pt S $2.95 | SCN-1WT Assembled SCN-1 and case........ $89.95 lo over 30 op-amps and mixers! Crystal | different types of radios are built,

controlled for crystal clear sound with a buill- | jneluding standard AM broadcast,
SURROUND-SOUND/REVERB in 2 watt audio amp for direct radio hook-up. Ishurtwage and sver W 1l foxhole
Add concert hall realism o your sterea, TV or even 2-way radio! Easily sylhesize a stereo effect from mono sources or richly ru":;r 1ﬁamﬁﬂfyfim] &#E:ﬁ;:ﬁ;; :"m style. To compare modern semicon-

enliven regular music. Add a big-voice reverb to your radio voice thal others will envy! Our reverb/surround sound kit uses a privacy with the SS-70. Add our case set for | ductor detectors, we include a diode for

Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your - i fini : : 4

sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone %Tﬂwmmmﬁmm+ﬁ T;,Emn geﬂ;ﬁﬁ;r%gﬁfgﬁnaﬁ
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RV-1 Surround Sound/Reverb kil.................559.95 CRV Maitching case setl..........cocvevvvcareracens $14.95 SS-/0andcasesel ... $79.95 | CS-1 Crystal set ki .............. $519.95
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TOUCH-TONE DECODER
TOUCH-TONE REMOTE CONTROL
Grab Touch-Tone numbers right off the air, phone or tape. A simpie hook-up to any radio

Control wirtually Touch-Tone remote control. The URC-1 has 16 swilched oulputs, 4 adjustable voltage outputs g £ :
{?ﬂm\fstapsﬂmﬁ%rm 10K digital pots (for volume, squeich, etc.) and 3 fimers adjustable from 10 mS to 40 hours! | SPeaker or phone line is all that is required to instantly decipher louch-tone phone

Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered | numbers or codes. A 256 digit memory stores decoded numbers and keeps fis memary
codes and a crystal controlled touch-tone decoder provides reliable operalion. There's nothing else like this unit, be in | even in the event of power loss. An 8 digit LED display allows you fo scroll through the
complete control of remole radios, thermostats, hi-fi's, homes or even factories with the URC-1. our matching case set | memary bank to examine numbers. To make il easy to pick oul number groups or codes,

I‘Ier eglgin-:ésnm finish. i Sinaiin o $14.95 a “dash” is inserted between sets of digils that were decoded more than 2 seconds apart.

-1 Remote control kit .............ccevninna X atching case Set............uninnennnae " A “central-office” quality crystal controlled decoder is used allowing rapid and reliable

URC-1WT Fully assembléd URC-1 and CASE .......ccoomrmsmenrssrisrsimsssissssssssssssssnsssssibsssnssnsanssssssssnsns $189.95 detection of numbers at up to 20 digits per second! For a Pm’EEEimE"F finished look,
FM SUBCARRIER DECODER add our malching case sel. Start cracking those secret codes tomorrow with the Tone

Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. | Grabber! _ ,

Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a | 1G-1 Tone Grabber kit............ B A N e .

demod output, but if your radio doesn'l, if's easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio TG-1WT Fully assembled TG-1 and Ca85€ ... oorvcvvevsasssnncassniniess
Mﬁa%&iﬂlﬁll-ﬂ These Litﬂen' m::mmm memhz ﬂﬂﬁF.ﬂESW news 10 DIGITAL VOICE RECORDER
music, easy Iistering - all commercial free. Hear what been missing SCA-1.

SCA-1 Dacoder Kil........coicccaaniiaes $27.95 CSCA Malching case sel..........cccmissrasmrenas $14.95 | Chatterbox digital voice storage unit will record your message of up to 20 seconds.
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L-C METER current mode for easy operation. Nifty built-in interfaces allow simple connection to

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any | transmitters for automatic keying when the PTT is initially closed or after it is
digital multimeter. Two pushbutton ranges for high resolution readings and ﬁ even give you calibration components to | released. You can even loop your rig's mike through the Chatterbox. For contest o
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without | fun use, the CB-1 can drive an external speaker. Includes a buill-in electret mike,
an accurate LC meter. For a pro look, add our malching case set. For that finishing touch, add our matching case set.

RS THBEEIL KL ...vvrinssnstsovasnssaianss srussosn sasnannasssos $34.95 CLC case set CB-1 Voice recorder Kil...........c...... $59.95 CCB Matching case set ..............514,95

MOTOR CONTROLLER ORDERS cALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, hall

step rotation, direction and power down mode, can drive most any stepper motor. Our DC I_-# D TEAMS: Satisfacl
: driver features pulse width modulation control allowing full motor torque even at _— AW tor refund. Add 549
low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set R N E=m  surtace mail. COD (U.S. only) add SS.
furapﬂassimaiassmﬁy. Imu. sales tax 90-day parts warranty =
R~ SMD-1 Stepper it ..o $24.95 MSC-1 DC motor kit.....524.95 — -
o= T 1 VPR =S N 17 TN VTR IS TE S  RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
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LETTERS

Number 6 on your Feedback card

Marc Yuen N6APJ. | want to
let you Know that your “Never
Say Die” column is the best part
of the magazine. I've especially
appreciated your comments on
health and diet. I'm also a sub-
scriber to Cold Fusion and am
very interested in that field.
Please continue with similar con-
tent in future issues. You might
even recycle some 10-year-old
ones.

I suffered a detached retina in
my left eye in 1994 and a year
later in my right eye. Now I'm up
to eight surgeries between the two
eyes. Recently, 1 found The Heal-
ing Power of Herbs by Michael
Murray, ND, ISBN 1-5595-8700-
8. I took the recommended herb
and my sight has improved to bet-
ter than 20/70 from 20/200.

I'm interested in seeing con-
struction articles about things like
adapting a TV tuner module for a
spectrum analyzer, radio as-
tronomy, environmental monitor-
ing such as seismology and
weather data collection via packet
radio, and such. Lately I've been
too busy to pursue hobby activi-
ties, but my work is rewarding
(the hardware 1I'm building is go-
ing to Saturn),

Well, I'm glad somebody likes
my columns... Wayne.

Terry Schieler NODFH. My
friend Larry Junstrum KN4UB
should be on your “famous ham”
list. He's the bass player for the
popular rock group .38 Special™
and a strong spokesman for ama-
teur radio. His phonetics are
“Known Nationally 4 Ultimate
Bass.”

Rudy Ault Jr. N2JZK. Per
your list of famous hams, you
forgot to include W2NSD/1—
Wayne Green: educator, entrepre-
neur, pioneer, and man of letters.
Most of the folks you listed
haven’t done half as much as you
have. Keep up the good work.

Rudy. I'm not famous, just per-
sistent. But amateur radio sure
has provided me with a life of
adventure... Wavne.

Antonio Anzevino WB2KDE.
I just wanted to make a few

D

From the Ham Shack

comments about your editorial
and get that list of the books you
recommend. You know, at first |
thought you were an old windbag,

' 0 1 didn’t bother to read your col-

umn. One evening | didn't have
anything to read, so I reluctantly
picked it up. The first book you
mentioned was The Cancer Cure
That Worked. 1 found this was a
great book and, since then, have
bought several other books
you've suggested. All have been
great.

I'm not the type to be idle. so |
build things. Lotsa things. For
instance, | have a good idea for a
gadget which is really needed. I
started off by contacting Ameri-
can manufacturers for parts in or-
der to build a prototype. My
patent attorney said to “‘go forit.”
Sad to say, 1 think 1 know one of
the reasons the American
economy 1s going down the tubes.
Now I'll try and contact Asian
manufacturers for the needed
parts. That’s more jobs that won’t
be available in this country.

I'm very much interested in
your Making Money, though | re-
ally don’t need to make a million
since I'm comfortably retired. It’s
just that your column has pushed
me a bit further than I normally
would have gone.

I'd also like you to know that I
now read your column as soon as
the magazine arrives. I no longer
think of you as a windbag, but as
a down-to-earth guy who uses his
“noodle.” Thanks for pushing me
Into a more constructive attitude.

Glad you're enjoving, Antonio.
Yep, we've not only lost our con-
sumer electronics industry to Ja-
pan, but we no longer make the

| paris either. Worse, we no longer

make the machines to make the
parts. Heck, we no longer make
most of the tools to make the ma-
chines to make the parts... Wavne.

Dan Sealy AATOA. That Andy
Griffith listed in the June issue
1sn’t the actor, he’s 20 years
too young. You might want to
list Paul Tibbets K4ZVZ, who

was the pilot of the Enola Gay |
when it dropped the bomb on |

Hiroshima. And Jacob Beser
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W3NOD, who was the electron-
ics specialist on that trip. Then
there's Emory Gordy Jr., the OM
of Patti Loveless, the singer.

I didn't see how Griffith could
possibly have had rtime
for hamming, so thar makes
sense... Wavne.

George Platt NIUUN. I would
like to take a moment to comment
on the code requirement for Gen-
eral, Advanced, and Extra Class
licenses. In view of the recent
actions by the FCC to rescind the
requirement for Morse code
equipment Oon oceangoing com-
mercial vessels and of the fact that
the Coast Guard 1s no longer
standing radio waich for CW
communications, I think it is time
for the ARRL to recognize that
CW has passed its time as an es-
sential method of communication.
I will agree that CW on the HF
bands will get through when
QRM and QRN make other forms
of communication unreadable. |
will also agree that CW is an art
form and a tradition of our hobby.
But to set the code requirement
up as a road block to the high fre-
quency band is no longer accept-
able. Fundamentally, it just
amounts to “hazing."”

I have no problem with mak-
ing the tests more technically de-
manding, nor do | have any
quarrel with reserving certain por-
tions of the HF bands for CW
communications, as we do now
lor packet and repeater modes in
the VHF and UHF portions of the
spectrum. My dissatisfaction de-
rives from the exclusion of quali-
fied technicians from the
HF bands simply because they
refuse to learn a language that is
slow and becoming increasingly
obsolete.

It must be recognized at some
point that the code requirement is
preventing otherwise qualified
and interested amateurs from
advancing in our hobby. Indeed,

as time for recreation becomes |

more difficult to find, can we af-
ford to demand that it be spent
learning a language few people
are listening to?
Troublemaker... Wavne

Jim Carson WK2K. I am writ-
ing about an article on page 90 of |
the June issue of QST, which has |

me deeply concerned regarding
the survival of the hobby into the
21st century, as well as a second-
ary issue about a long-standing
problem of 40m band allocations.

First, let me introduce myself
briefly. I was first licensed as
WV20YY in 1960. | upgraded to
General, and through the activi-
ties of an Elmer, WA2KQG. be-
came very active in CW and
phone traffic nets. It was a won-
derful expenience as a high school
student to deliver messages from
such places as the Great Lakes
Naval Training Center in Michi-
gan. After a brief lapse, I resumed

- the hobby in 1970 as an Exira
‘ with a home-brew SSB HF sia-

tion. 1 am an active VE and have

- taught several licensing classes.

One of the classes was a Tech-
to-General upgrade done on 2m.
My son is N2PNA. While 1 don"t
have the time or resources to pur-
sue the hobby as much as I would
like 10 now, I occasionally use my
vintage HQ170 and Viking II.
(Yes, I can still do 20 wpm.) The
future of the hobby is very im-
portant to me.

I think the ARRL has done
some fine work; for example, the
new bands at 10, 18, and 24 MHz.
I am concerned that as a group
we as hams may miss an impor-
tant paradigm shift and go the
way of the dinosaurs, if we miss
our last chance Lo adapt.

It is my observation that the
Morse code is decreasing in rel-
evance to the future of the hobby.
It further seems unbalanced be-
cause so much emphasis in li-
cense testing is placed on this one
operating mode. Il this much
weight was placed on another
less-used mode, say, satellite
communications, video, or
packet, I can imagine the protest
that would result. Voice transmis-

- sion is the mode of choice of the
. majority of hams, especially if

you include the bands above 30
MHz. This could change if voice
evolves as a spread-spectrum or
a digital mode. It is important that
we adapt to the rapid changes in
technology: this is not to deny the
right of other hams to enjoy the
“antique” modes of AM or CW
if they are interested in building
simple equipment. Further, con-
sidering “rights,” I do not think

Continued on page 83
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Number 8 on your Feedback card

Pitcairn Island Honors Hams

announced the issuance of amateur radio stamps

in honor of the role played by amateur radio opera- |

tors toward the betterment of the island. Pitcairmn
Island, with a total of 55 people—12 of whom are
licensed hams—has its own post office and postal
stamp issues. The British government designs and

prints the stamps, and a substantial part of the tiny |

(1 mile by 2 miles) island’s income is derived from
the sale of these stamp issues to collectors worid-
wide.

Pitcairn’s first licensed radio amateur was An-
drew Young VRGAY. Andrew's first exposure to
amateur radio began back in 1922 with a Marconi
crystal receiver and a simple spark transmitter that
was often used to communicate with passing ships.
Over the years, Pitcaim’s only communications sta-
tion grew as technology improved and as ham ra-
dio friends from the outside world contributed the
much-needed equipment, The operators on Pitcairn
have utilized amateur radio for emergency medical
advice, as well as for memorable QSOs with friends
around the globe, over those intervening years.

A release date of September 4, 1996, has been
set for the amateur radio series, with 20 cent and
$2.50 stamps, and a two-part $1.50 stamp with a
price of $3.00. First Day Covers with all four stamps
and the Adamstown, Pitcaim, day-of-issue cancel-
lation are $6.20. For further information or to order
the special amateur radio stamp issue, contact:

The Office of the Government of Pitcairn
(Postal Administration)

British Consulate-General

Private Bag 92014

Auckland, New Zealand

TNX Dave Miller NZ9SE.

Milton Chaffee W1EFW
Silent Key

Miiton Chafiee W1EFW, who has been a valued
member of the amateur radio community through-
out most of his B3 years, became a Silent Key this
past March. He dedicated his life not only to the
betterment of amateur radio, but also to the pros-
perity of his country and community. He started his
service in the Civil Air Patrol in 1942 raising to the
rank of Tech Sergeant in four years. He later lent
his administrative talents to councils such as his
local housing authority, Chamber of Commerce, the
ARRL (where he was director for seven years and
Section Traffic Manager for Connecticut), and the
QCWA. In addition, he held the position of ARNS
treasurer for some time.

Mr. Chaffee was a man whose involvement in
the world of amateur radio will serve as an example
and an inspiration to hams everywhere. He will be
missed by all those who knew him.

Thanks to ARNS Bulletin June 1996 for this
Information.

8 73 Amateur Radio Today = September 1996

No “Hams with Class” in

- September 73

The Pitcairn Island Postal Administration has |

This month “*Hams With Class” will not appear in
73 Amateur Radio Today. Carole Perry WB2MGP,
the column’s author, was not available due to a
death in her family. All of us here at 73 send our

warmest regards and deepest sympathy to Carole
and her loved ones.

Was It Something We SETI?

Did you calch the blockbuster movie “Indepen-
dence Day” yet? When the evil aliens are poised to
annihilate the planet, who mobilizes for worldwide
defense? Hams, of course, and with Morse code,
yet. And, for those 18 people out there who still
haven't seen the movie, yes, we won!

Ham Radio: Not Yet an
Olympic Event

The chairman of the Olympic Broadcast Fre-
quency Coordination Commitiee has announced
that hand-held ham radios and scanners will be pro-
hibited at Olympic events because of the possibility
of their interfering with wireless microphones and/
or live news broadcasts.

Cellular phones, though, will be allowed (as re-
quested by the FCC) and exceptions to the ham rig
ban could be made if “appropriate officials request
them.”

From Newsline: Newsline #977.

What Some Guys Will Do
for a Free Beer—or K2UDP
Likes His Toast Plain ... No
Jam, Please

The place: Tampa.

The time: sometime between 12:00 a.m. and
11:55 p.m., May 8, 1996.

The crime: foul-mouthery over the airways and
interference with emergency communications.

The mative for risking apprehension: a bottle of

beer.

Two jammers for the Tampa area were taken into
custody this May (one for drunk driving and one for
questioning regarding interference with emergency
transmissions) after operator Jim K2UDP, with the
help of fellow club members, talked to them on his
repeater and invited them to meet him in a bar for a
beer.

After tempting the jammers by offering to sell
them a stolen rig, Jim “went out to his car” and called
the police, who were already looking for the jam-
mers.

During conversations that Jim had with the jam-
mer called Kevin, Kevin confided to Jim that he
thought that amateur radio was dangerous and that
“My mother didn't raise stupid kids."

At this time, the radio confiscated from the jammers is
being handed over to the FCC for RF comparison with
the transmissions recorded by bay area repeaters.

TNX Newsline; Newsline #978.

FCC License Figures

According to FCC figures, the numbers of new
hams and of hams who have changed their class of
licenses is up compared to the last half of 1995.

New hams for the months of January, March, and
April have each totaled more than 3,000, and up-
grades have topped 1,200. In February, new hams
numbered 2,109, and there were 980 upgrades. Dur-
ing the last half of 1995, which included the Federal
government furlough through the last half of Decem-
ber, the number of new hams averaged 2,137 per
month, while upgrades averaged 811 per month,
©1996 Amateur Radio Newsline, from PARKing
Ticket, newsletter of Plano Amateur Radio Kiub.

Locust Grove

In 1847, Samuel F. B. Morse wrote to his brother,
describing the property he'd just purchased in
Poughkeepsie, New York, as unequaled in beauty
and constantly changing charm. Locust Grove,
Morse's estate, was to be his country home until
his death in 1872. In 1901 the property was bought
by the Young family, and in 1975 Annette Inglis Young
endowed a trust in perpetuity to maintain Locust Grove
as an historic site and wildlife sanctuary.

Today, Locust Grove is a designated National
Historic Landmark, and is open to the public May 1
to November 1, Wednesday through Monday, 10
am to 4 pm. The 150-acre estate lies along a bluff
above the Hudson river, with view of the Fishkill
Mountains to the south and the Catskills to the north,
and includes historic gardens and buildings, acres
of woods and scenic walking trails to the river.

The house contains a collection of 18th and 19th
century furnishings belonging to the Young family,
but the main point of interest for Morse enthusiasts
is the Morse collection, comprising Morse memora-
bilia, a model of Morse's first telegraph, and a
collection of early telegraph equipment.

Morse had a telegraph line wired into his office from
the main route close by, and the sound of code can
still be heard at his country home. Each year, Locust
Grove holds a Telegraph Weekend, during which
members of the Morse Telegraph Club use authentic
equipment and American Morse for a transcontinen-
tal celebration of Morse's invention; while the
Poughkeepsie Amateur Radio Club operates a Spe-
cial Event radio station to demonstrate Intemational code.
For more information about the Samuel F. B. Morse His-
tonic House and Grounds, and the many events sched-
uled there, radio-related or not, contact Locust Grove,
370 South Road, P.O. Box 1649, Poughkeepsie NY
12601-5234, telephone (914) 454-4500.

From Morsum Magnificat, June 1996.
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See why the RLC-CLUB knocks the competition's socks off!

Only the RLC-CLUB controller system gives you Windows™ programming
software that allows timers, messages, users and most functions to be set-up
with the ease of a computer; very powerful autopatch features, and multiple
repeater control at such a low price! And with the addition of the RLC-Deluxe
module an additional radio porl, increased outpul conlols and support for our
large voice mail based Digital Voice Recorder is provided.

RLC-CLUB Controller
Dual Port Repeater and Remote Base Controller

- Individual full duplex repeater, link or remote base port with second additional radio port
expansion using the Deluxe option module.

» Built in Autopatch with 500 number autodialer, 500 call sign slots, 500 user autopatch code
and 500 number long distance dialing table.

- 100 time-of-day scheduler slots with grandfather clock function.

- Tl voice synthesizer with 685 word male, female and special effects library

- Internal 16 second Digital Voice Recorder allows custom voice message.

- 2 analog temperature inputs, signal strength input and door alarm input standard.

« 8 output function control lines using the Deluxe option module.

+ Built-in front panel 12-LED display. Shows COR, PL, PTT and DTMF valid.

« 19" Rack Mount Enclosure available for $50.00.

+ FCC part 68 patch with fuse and surge protection, FCC part 15 class A typed.

- Free Windows™ programming software included with easy on-line help menus.

Link Communications, Inc.
115 2nd Ave. NE » PO. Box 1071 * Sidney, MT 59270-1071

S 175.00 PELUXE MODULE

Remote base support for Icom CI-V, Kenwood serial
and Yaesu CAT HF\VHF radios. Other remote bases
supported include the RLC-ICM 1€-900 band module
controller and the Doug Hall RBI-1 interface.

World Wide Web Access: hitp://www.link-comm.com/linkcomm = Voice: (406) 482-7515 = Fax: (406) 482-7547 = Sales: 1-800-610-4085
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NEUVER SRY DIE
Continued from page 4

Or maybe you're interested in
what's going on with cold fu-
sion and how this amazing phe-
nomenon has forced physicists
to rethink the structure of the
atom. Or maybe not. Okay then,
how about a recipe for some
fabulous-tasting, healthy veggie
dip? You'll love my “hurry-
curry"—a delicious curried
chicken dinner in 15 minutes.

When you write, please pul
“Tampa™ on the left side of the
envelope so I won't get it mixed
with the stack of orders for my
booklets which have resulted
from my radio interviews.
We’'ve had 1o get an industrial-
strength copier just to keep up
with the booklet demand. It's a
combination mimeograph ma-
chine and photo copier.

I'm really looking forward to
the ARRL Convention at Tampa
in November (23rd-24th). 1 par-
ticularly want to thank ARRL
Director Frank Butler for his en-
thusiastic support, despite word

Dayton Bombed?

Like most (all?) other
hamfests, the HamVention atten-
dance dropped this year. And
this despite the increasing em-
phasis on computers, which
seem like they are edging oul the
ham exhibitors. Well, that's
where the money is these days.
Maybe you’ ve noticed that some
of our major ham manufacturers
have cut way down on their ad-
vertising. 1" ve noticed. But then,
I’'m oddly sensitive to that sort
of stuff.

Can Dayton be revived? Or is
it likely 10 go the way of NCC,
CES, and other formerly mam-
moth shows? No, I doubt it's the
new date, or any of the other ex-
cuses the HamVention Commit-
tee is using to avoid serious in-
trospection. Our hobby has
changed. It's changed a lot! With
over half our hams these days
essentially confined to 2m and
now justifiably fearful of losing
their band, the interest in special

from HQ that my speaking | aspects of the hobby which

al the convention would “be
inappropriate.”

brought many to Dayton in the
past has dropped. We're seeing a

drop in interest in SSTV, RTTY,
moonbounce, ham satellites, and
so on. It was the yearly gather-
ing of such special interest
groups which helped keep the
HamVention growing for so
many years.

Now, with our ranks aging,
withering, and shrinking, the
youthful enthusiasm which was
behind the Dayton trek has
dimmed. I saw few youngsters
therc last year. When 1 first
started going to Dayton in 1955
the hotel was overrun with
young hams. These days I have
to dodge electric wheelchairs
and not trip over walkers.

A side note: I've been sur-
prised when I've talked to many
of these doddering wrecks to
find that they are years younger
than I. Heck, 1 haven't done
nearly as much as I could to take
care ol my body, but obviously
I’ve done a lot better than most.
But, you know, when [ bring this
up in my editorial, | get hostile
letters from the crotchety old
men who most need (o start re-
building their almost-destroyed
bodies. Figures.

Anyway, back to Dayton.
Maybe it’s time to start trying
some creative ideas to help bring
the HamVention out of the
1930s, where it's frozen, and
into the "90s. I've proposed sev-
eral ideas in the past, but they've
all fallen on blind eyes.

One problem for many
hamfests is that they are almoslt
all organized by hams with little
experience in show business. Or
even business, for that matter.
They don’t know how to deal
with the marketing challenge.
They don't know how or where
to advertise, get PR (despite the
availability of my admittedly su-
perb video on the subject), at-
tract exhibitors, and so on. None
of these skills are intuitive, but
it's a pity that our hobby has
to bear the brunt of hamfest
officials learning what they
should already have known at
the hobby’s expense. Hamfests
could be used to help recruit
young newcomers. They aren’t.

Hamfests are show business.
They need stars. They need con-
troversy. They need hoopla.

Continued on page 39
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The Amateur’s Guide to
“‘Free Energy” Devices

A history, and hints for further experimentation.

ny scientist will tell you that

“free energy” is impossible. The

law of conservation of energy
forbids any device that produces more
energy than it consumes. To make mat-
ters worse, the laws of thermodynamics
insist that every device has loss, so no
machine can produce as much energy as
it consumes. Some i1s always radiated
away as heat. It’s impossible to break
even!

“When an elderly and respected sci-
entist says that something is possible, he
is almost certainly right. When he says

- - =,
g

| that something is impossible, he is very

probably wrong.”
Arthur C. Clarke’s First Law

Thomas M. Miller WABYKN
314 South 9th Street
Richmond IN 47374

look, however, they might be surprised
to find that we are not dealing with pro-
peller-heads and con men. In fact, some

“Imagine that we live in a world where it rains soup, and we all
have forks.”

Over the years, a number of inventors
have come forward with devices which
seem to produce more energy than is re-
quired to drnive them. Most scientists
refuse to even examine these devices,
and are quick to label the inventors as ei-
ther lunatics or frauds. Were they to

Fig. 1. Extracting free energy from ocean waves. Nature is in constant motion, providing

many sources of energy free for the taking.
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of the inventors are physicists, profes-
sors, and experienced engineers, well re-
spected (or at least formerly respected)
in their field. But how can we believe
even professionals of this caliber when
their inventions violate the most sacred
laws of physics?

The truth is that these “sacred laws”
only apply to a closed system. There is
nothing to prevent a device from extract-
ing energy from another source, even an
unknown source. None of the inventors
claim that their devices create energy.

| They just tap some energy potential in

the environment.

If we can believe some disturbing ru-
mors, some free energy researchers have
experienced more than criticism and
ridicule. Engineer Robert Adams claims
that his patent application was denied
and his invention classified under a
“Military Use” clause. Not only was
his device suppressed for over 20 years,
but he was harassed and his life threat-
ened! While this may be hard to believe,
there are trillions of dollars at stake,
and all the political and social power
that such incredible wealth represents—

certainly a motive for those interested in
maintaining the status quo.

Even though many experimenters are
understandably secretive about their
inventions, a number of so-called free



MFJ Keyers

More hams use MF ] keyers than all
others in the world! Choose the one
that's right for you. Write or call

toll-free 800-647-1800 for more info.
MFJ-422C

134

MFJ Keyer/Bencher
Paddle Combo is the world's
most popular keyer because it's the best of all CW
worlds -- a compact MFJ Keyer that fits right on
the Bencher iambic paddle! lambic keying, speed,
weight, tone, volume controls. Automatic or

semi-automatic bug modes. RF proof.
MFJ-422CX, $79.95, keyer only.

Deluxe Keyer, MFJ-407C, $69.95, gives
you easy access front panel speed, weight,
volume, tone controls, all keyer modes, dot-dash

Econo Keyer, MFJ-401C, $49.95, for dual
iambic or single lever paddles. Sidetone, speaker,
volume, speed, internal weight and tone controls.

Memory Keyers
Menu Driven -- so easy-to-use you
don't need an instruction munuui !

MFJ-490
*164°

MenuDriven Memory £
Keyer™ in a compact package
mounted on a Bencher iambic paddle.
Store 192 characters in 4 message memories.
Morse trainer, sidetone, automatic serial
numbering plus all the features of MFJ-492 except

remote control jack and extra memory.
MF]J-490X, $109.95, keyer only, no paddle.

MFJ-492

Q99

MenuDriven
Memory Keyer™ 3=
stores 192 characters in 4 hattﬂr}' backed-t -up
message memories. Expands to 8000 characters,
8 memories with MFJ-80, $14.95. Automatic,
semi-automatic bug or handkey modes, reverse
dot/dash paddles, select iambic A or B or
non-iambic modes, Morse trainer, automatic serial
numbering, sidetone, volume and speed panel

controls, remote control jack, plus more.
MFJ-492 Remote Control, MFJ-78, $19.95.

Super MenuDriven Memory Keyer™
MFJ-493, $139.95, is the world's most
sophisticated memory keyer. Stores 32,000
characters! Plug in AT keyboard and it turns into
full featured CW keyboard. Serial port lets your
computer control your keyer, compose, edit,
display, save messages and record your
transmissions. FCC Exam Simulator, QSO
Simulator, Word Recognition Trainer, remote
control jack, plus all the features of MFJ-492.

MFJ-493 Hemﬂte Control, MF J-79, $19.95.

cw I(eybonul_ e

MFJ-451

S’,!l

Stand alone CW Keyboard includes AT type
200 character type-ahead buffer, two 100
character nonvolatile message memones, more.
MF J-451X, $79.95, keyboard interface only.

MFJ Iulnbil: Pcdtlles

MFJ-564

149‘!5

MF] Deluxe
lambic Paddle features °
full range of adjustments in tension and contact
spacing, self-adjusting nylon and steel needle
bearings, contact points that almost never need
cleaning, precision machined frame and non-
skid feet on heavy chrome base. For all keyers.

| and oscillator-speaker unit

Take this riny
Radio™ with you and enjoy DXing and
ragchewing wherever you go.

It's the smallest rig of its kind! A complete
station -- MFJ-9420, microphone, power supply
and antenna -- fits easily in your brief-case!

12 powerful watts give you enough power 1o
work the world -- even with a makeshift antenna
-- but needs only a lighrweight power supply.

Potent RF speech processing focus all your
power into a clear highly-intelligible signal that
even DX will notice.

You get high performance superhet receiver,
razor sharp crystal filter, sensitivity down to
noise, smooth vernier drive VFO, one watt of
audio, speaker, real S-Meter, rugged transmitter,
14.150-14.350 MHz coverage and low current
drain. Tiny 2'2x6'/2x6 inches.

Plug-in this MFJ-415 module, $39.95, and
operate CW. 14.000-14.100 MHz. Has semi
break-in, sidetone, key jack, CW/SSB switch.

Special offer: matching microphone and
MFJ-9420 SSB Travel Radio™, MF J-9420X,
$239.95. Microphone only: MFJ-Z!H] $29.95.

MFJ CW

MFI-9020
(20 Meters)

189 . 22

Put some fun bﬂr:k m!n :
QRP-DXCC with 5 watts!

You'll be amazed at how easy it is to work
the world. Countries you've worked in the past
become fair game once again.

These MFJ CW rigs are real radios with all
the high-performance features you expect from
expensive multi-band transceivers. You get a
hot superhet receiver, sharp CW crystal filter,
smooth VFO, RIT, AGC, built-in speaker,
sidetone, adjustable full/semi QSK.

Models for 40, 30, 20, 17 and 15 Meters CW
band, $189.95 each. Please specify band.

Plug-in options: MFJ-412, $39.95, Curtis
keyer; MFJ-726, $29.95, narrow audio filter.

|

MFJ-971

lB”I

Antenna Tuner, MFJ-971, $89.95. Tunes
coax, balanced lines, random wire, 1.8-30 MHz,
Cross-Needle SWR/Wattmeter with two ranges.

Battery/AC Power Pack, MFJ-4114,
$69.95. Uses Ni-cad, regular or alkaline D cells
or 110 VAC. Charges Ni-cads. No batteries.

AC Power Supply, MFJ-4110, $39.95. Travel
light and leave the heavy hardware at home. 110
VAC power supply delivers 13.8 VDC, 2 amps
from ru ggﬂd wall adapter and regulator module.

Antenna, $34.95. Lightweight easy-to-
carry single band folded ch oles for MFJ rigs

and others. Specify 40, 30, Z{J I 15 Meters
ree MFJ Catalog

Wr!fe or mﬂ toll-free . . . 800-647-1 Sﬂﬂ

Code Practice Oscillator

Deluxe MFJ Code MFJ-557
Practice Oscillator has $24°5
adjustable Morse key

mounted on a heavy steel base so 1t
stays put.Tone, volume controls. Earphone jack.

For 110 VAC Keyer operation use MFJ-1312B, $12.95,
for MFJ-422C/401C/A07C/490/492; MFJ-1315, $14.95,
for MEJ493; MFJ-1305, $12.95, for MFJ-557.

CIRCLE 86 ON READER SERVICE CARD

Handbook

A super hands-on book with hundreds
of use__fui :deas to make mobiling grmr.

‘I‘:“ ham shack in
your car with this idea
filled Mobile Handbook!
For the beginning
mobiler, Dave Ingram
K4TWIJ shows you how
- to set up a super mobile
installation! For the experienced, K4TW]J
includes hundreds of useful ideas for mobiling
on HF, VHF, 10 meters and FM, QRP and legal
limit mobiling, mobile antennas and mobile CW.
K4TW] shows you how to DX on the road,
make antennas, reduce ignition noise and RFL

More ham radio books

The Packet Radio Operators Handbook
by Buck Rogers K4ABT. How to build and use
packet stations, Nodes, Rose switches, 9600

baud stations, trunks, backbones, networks,
BBSs, interfaces. MFJ-3036, $12.95.

Packet Radio is Made Easy by Buck
Rogers K4ABT. Makes packet easy! How to set
up, digipeating, mailbox, more. MFJ-32, $9.95.

Easy-Up Antennas by W3FQJ. Gives you
inexpensive, easy to build antennas for virtually
every SWL or ham need. MFJ-38, $16.95.

Troubleshooting Antennas and Feedlines
by WITF. How to troubleshoot and get your
antenna system performing. MFJ-3301, $12.95.

73 Dipole and Long-Wire Antennas-.
8 chapters, 7 appendices. MFJ-3302, $12.95.

73 Vertical, Beams and Triangle Antennas-.
All built and tested by W3FQJ. MFJ-3303, $12.95.

Oscar Satellite Revue by K4TWJ. How to set
up a satellite station. Quick Star: guide, tracking data
and equipment review included. MFJ-31, $7.95.

The Shortwave Listener's Guide for
Apartment/Condo Dwellers by W3FQJ. Key to
indoor SWLing and DXing. MFJ-36, $9.95.

QuickStudy™ License Guides. When you take
writlen exam, correct answers jump out at you using
MFJ's new QuickStudy™ concept. Each license class,
$7.95 each. No Code Tech, $14.95.

Golden Classics of Yesteryear by K4TW]J.
Remember your first rig with this fun filled
golden age book. MFJ-30, $9.95.

The Fox Hunt Adventure by Dave Casler
KEOOG. Enjoy mystery and adventure as you
follow a young group using ham radio to crack
operi a ring of drug dealers. MFJ-3101, $7.95.

The Wonderful World of Ham Radio: An
Introduction for Young People by Richard
Skolnik KB4LCS. MFJ-35, $7.95

Ham Radio Communications Circuit
Files by W3F@]. 61 bipolar transistor, FET and
linear integrated circuits. MFJ-37, $9.95.

Solid State QRP Projects+, 52 QRP projects
in 8 chapters. MF]-3502, $12.95.

FET Principles, Experiments and Projects:.
Practical FET circuit design. MFJ-3504, $Iﬁ 05.

* Reprints of older classics !‘n' Ed Noll, WiFQJ
Authors: Let us see your manuscripts

Nearest Dealer/Order/Catalog: 800-647-1800
Technical Help: 800-647-TECH (8324)
uncmmrmnaf rantee = 30 money back
gu&ramee less s/h) un mﬂers from MFJ » Free catalog
J ENTERPRISES, INC.
Bm 494 Miss. State, Mg 39762
tﬁﬂl} 323-5869: 8-4:30 CST, Mon-Fn
FAX: (601) 323-6551; add s/h

. making quality affordable

.'l_,
a4
R |
b |

k. —.-:‘ltll.t!:l":hlr ¥ .
‘__'I. LR

y
L4

MFJ ‘

Prices and specifications subject to change © [995 MFJ Enterprises, Inc.



LAMINATED CORE

ALUMINUM ROTORS

WITH IRON INSERT
N\

DC INPUT

SOLID CORE

‘
.--"';; | 7 l’ AC OUTPUT
i
P—o

Fig. 2. The variable reluctance alternator, inv

convert DC to AC.

energy devices involve well-known,
even patented, principles. Many of these
are fairly simple, and a talented amateur
with some basic electrical and mechani-
cal skills can easily build and experi-
ment with them. Amateur radio
operators, being an intelligent and curi-
ous bunch, are in a perfect position to
study these devices, and to validate or
refute the free energy claims.

The universe ... a free lunch?

We cannot “create” energy. The uni-
verse is energy. What we perceive as
solid matter is nothing more than the in-
teraction of energy fields. Not only can
there never be an “energy shortage,” but
there is nothing else but energy. All we
have to do is tap it and put it to use. Un-
fortunately, we don’t. We allow others to
extract this energy and sell it to us. We
meekly accept their contention that en-
ergy is very expensive to produce, and
we even allow ourselves to become to-
tally dependent upon them for our
survival. The government is always plan-
ning new ways to tax energy, although
when the president says that he’ll tax
our BTUs, you may have to rearrange the
letters to discover his true intent.

Imagine that we live in a world where
it rains soup, and we all have forks. A
few enterprising people learn to collect
this soup, refine it, and process it into
bite-sized chunks. They then sell it and
become very wealthy and powerful.
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ented by Paul Brown, uses flux switching to

There are always rumors of something
called a “spoon,” but those who know
the most about soup (the soup collec-
tors) assure us that no such thing can
exist. There is, after all, no free lunch!

The truth is that the universe is a free
lunch. Nature is in constant motion, con-
veniently arranged in perpetual cycles.
From the twice-daily rise and fall of the
tides to the constant motion of every
molecule of matter, all can provide en-
ergy free for the taking.

Some inventors of free energy devices
claim to be able to tap the zero-point en-
ergy fluctuations in a different sort of
ocean—the limitless sea of energy that
underlies the universe itself.

“Zero-point” energy and the quantum
field

“The only way of finding the limits of
the possible is by going beyond them to
the impossible.”

Clarke’s Second Law

A few hundred years ago, scientists
accepted the existence of the “ether,” an
invisible medium through which waves
of electromagnetic and gravitational en-
ergy moved. The ether coupled cause
and effect across distances and ex-
plained wave propagation, as they ob-
served it. Scientists expended a great
deal of time and effort trying to prove
the existence of ether by attempting to
measure the movement of the Earth
through it, but none were successful.
Eventually, they decided that there was
no ether, and that space was just that ...
nothing at all. Electromagnetic waves
moved through the void because, well ...
they just did, that’s all!

Today, scientists believe that the void
is actually a set of energy fields which
interact to form a sea of randomly fluc-
tuating energy. Whenever this energy
reaches a certain intensity, a particle of

“Even Tesla, the man who harnessed Niagara Falls, could not
understand the operation of the unipolar generator.”

All natural cycles have a “positive”
and a “negative” portion, oscillating
around a null, or zero point. For ex-
ample, ocean waves exhibit crests and
troughs, each time passing like a sine
wave through the null point. Averaging
all the waves produces zero—sea
level—yet the momentary fluctuations
above and below this point represent
usable energy.

Fig. 1 shows a method of extracting
energy from ocean waves, converting it
into electricity. Such a system could just
as easily operate a reciprocating pump,
or do other useful work. This is a true

free energy system which produces far
more energy than it consumes ... free en-

ergy, not created, but extracted from the
environment,

matter appears. Actually, two particles ap-
pear, one of matter and the other antimat-
ter, since the law of conservation of energy
requires that the books always balance.
Usually, these particles only exist for the
briefest moment before combining to re-
lease the energy that went into making
them, and the cycle continues. It is inter-
esting to note that, however intense the en-
ergy field of any single point at any given
instant, the overall energy cancels. Every-
thing, averaged together, equals nothing.
Yet, just as with ocean waves, the local
fluctuations of field intensity represent
real, usable energy ... enough energy to
create a universe.

Is it possible that these free energy de-
vices actually tap into the ultimate
source? Perhaps. Apparent violations of
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accepted physical laws often lead to
opportunities to expand our knowledge
of the universe. Just as “relativity”
replaced Newiton’s laws of motion,
Maxwell’s theories are slowly being
superseded by a new electrodynamics
based in quantum mechanics. So, until
someone invents the science of “Relativ-
istic Thermoquantum Electromagnetic
Dynamics,” we will have to do what
Faraday and Tesla did—build our own
hardware, experiment, observe, and
make 1t up as we go along.

Lenzian loopholes?

“Any sufficiently advanced technol-
ogy is indistinguishable from magic.”
Clarke’s Third Law

All conventional electric generators re-
quire power (0 drive them, and this driving
power 1s always considerably greater than
the total output of the generator. In other
words, there is a net loss of energy. Some
of this energy is lost through friction in the
bearings and drive coupling, and in atmo-
spheric drag against the spinning armature.
Some waste heat is produced by current
flowing through the windings and brushes,
which may have several ohms of resis-
lance. Iron cores also have resistance, and
eddy currents will therefore contribute to
radiated heat. Even so, the sum of all these
losses represents a negligible amount of
waste energy compared to the output of a

normal generator. Were these thermody-
namic losses all we had to contend with, elec-
trical generation would be essentially free.
Sadly, there is another factor to con-
sider. When we rotate the armature of a
generator we cause current to flow in the
windings. This current, as it flows, must
create a magnetic field. The problem is
an electrical principle called “Lenz’s
law.” This law states that the magnetic
field created by the flow of current will

Fortunately, there do seem to be some
loopholes in Lenz’s law. While it is true
that any current must create a magnetic
field, and Lenz's law does predict the
polarity of that field, there are a few
nonconventional types of generators
which do not seem to reflect this force
back to the driver.

One such device is the Adams Pulsed
DC motor, invented by Robert Adams,
former chairman of the Institute of

“New technology has the disturbing habit of making the
impossible suddenly commonplace.”

always oppose the field that created the
current flow. In other words, if we drive
a generator clockwise, the generated
current will create a magnetic field
which will try to drive the generator
counterclockwise. The harder we push,
the harder it will resist.

You can feel this effect by spinning the
shaft of a large DC motor. Normally, the
armature should tum easily, with only the
friction of the bearings and the brushes to re-
motor leads together, the motor shaft will
suddenly become very difficult to turn—per-
haps even impossible to rotate by hand, if
the motor is large. This braking effect is
Lenz’s law in action. It would also seem to
have a braking effect on our search for free
energy, for if Lenz’s law is always true, then

an “over-unity” generator is impossible.

—D
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Fig. 3. Michael Faraday's unipolar generator (the “N” machine). Faraday discovered that
rotating a disk in an axial magnetic field generates voltage between the center and the rim.
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Electrical and Electronics Engineers,
Inc. This motor uses a series of short,
precisely timed pulses to energize each
field magnet in succession. The field
pulls a permanently magnetized arma-
ture nearly into position, then the field
current is switched off. The collapsing
field creates an opposite magnetic field
which pushes the armature, which is by
now past “dead center.” As the counter
field collapses, it is met by the next ar-
mature pole and another DC pulse,
which starts the cycle over again. Mr.
Adams has not only bypassed Lenz’s
law, but has in fact harnessed it!

Amateur radio operators should be able
to recognize that this motor is operating in
a state of resonance, and the same “fly-
wheel” effect that we commonly see in a
tuned circuit is at work here, increasing the
efficiency. In radio terminology, this de-
vice is operating in class “C,” as opposed
to a normal motor which operates in class
“A.” Mr. Adams claims efficiency of over
300% in some models.

Another interesting device is Paul
Brown’s variable reluctance alternator,
shown in Fig. 2. Resembling two trans-
former cores crossed at right angles,
both magnetic circuits are opened and
closed in turn by a rotating iron segment.
The magnetic path for the counter field
is open a good deal of the time, so effi-
ciency is high. Some models, in fact,
have shown efficiencies over 125%.
Since it converts DC to AC while also
acting as a step-up transformer, it should
be ideal for generating 120 volts AC
from 12 volts DC.

The Jameson and Kromrey motors

seem to utilize a combination of the
pulsed DC and flux switching tech-

niques. It is interesting that the
Takahashi scooter, which Wayne Green



described in his February 1996 “NSD”
editorial, is powered by an electric
motor very similar to the one invented by
Raymond Kromrey in 1968. The Kromrey
motor (U.S. Patent #3,374,376) uses elec-
tromagnets in the armature, while the new
design by Teruo Kawai (U.S. Patent
#5,436,518) uses the Takahashi super
magnets for greater efficiency. The Kawai
patent states that “No force opposing
movement of a rotor or movable element
1s generated.” In other words, it bypasses
Lenz’s law,

Fig. 3 shows another free energy de-
vice which, due to the claims made by
physicist Bruce DePalma, has become
the focus of discussion and controversy:
the “N” machine. This generator is noth-
ing new, since it was discovered 165
years ago. It is unique, however, since in
all that time no one has yet been able to
explain how it works! It is also very
simple to construct—the perfect starting
point for the free energy experimenter.

Faraday’s “N” machine

In 1831, Michael Faraday discovered
that a conducting disk rotated in an axial
magnetic field produces a voltage be-
tween the center and the rim. This was
surprising, since in every other method

of generating electricity the magnetic
field changes across a conductor, but in
this case the disk is spinning in a totally
homogeneous field. No change of either
polarity or intensity occurs anywhere on
the disk, and yet the voltage appears.

easily on the slippery surface. Now ro-
1ate the bottom magnet. The top one will
just sit there. It will not even try to rotate
with the bottom magnet. You will feel
absolutely no magnetic drag to oppose
the rotation of the bottom magnet,

“Resisting change is like trying to put toothpaste back in the
tube.”

Faraday experimented with this
phenomenon, and discovered another
puzzle: Rotating the disk and magnet to-
gether produced the same result as rotat-
ing the disk in front of a stationary
magnet. Rotating the magnet alone,
however, produced no voltage in a sta-
tionary disk. From this experiment,
Faraday concluded that when a magnet
is rotated on its polar axis, the magnetic
field does not rotate with it! He ult-
mately decided that a magnetic field was
a property of space, somehow invoked
by the magnet.

You can prove this odd fact to yourself
with two small disk or ring magnets and
the “peel-off’ paper backing from a
stick-on label. Place a magnet on each
side of the paper so that they are stuck
together. Now move the bottom magnet
around—the top one will follow, sliding
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Fig. 4. Nikola Tesla’s unipolar generator. Tesla made many improvements on the unipolar
generator, although even he did not fully understand it.

either—that’s very important! It means
that Faraday’s unipolar generator ex-
ploits a “Lenzian Loophole.” Even
though Lenz’s law requires that the
counter field oppose the magnetic field
that we used to generate the current, the
fact that these fields are coaxial means
that they cannot work against each other.

This phenomenon was observed by
physicist Bruce DePalma in his experi-
ments with the unipolar generator he
calls the “N” machine. Spinning at 6,000
RPM, this device produced 1.05 volts at
an astounding 7,200 amps, yet the power
needed to drive the generator increased
by only 268 watts.

Unfortunately, the unipolar generator
is not yet the answer to our free energy
dreams. While it does seem to bypass
Lenz’s law, in every other respect it is
very inefficient. The electromagnet in
DePalma’s “N” machine consumed over
3 kW, while spinning the armature
against the drag of 30 square inches of
brushes required another 5 kW. The low
voltage and extremely high current out-
put from a disk rotating at high speed
makes extracting the power nearly impos-
sible, since normal carbon brushes create
far too much friction, and have an internal
voltage drop nearly equal to the output of
the generator! A few researchers have had
success with liquid brushes using mercury
or even molten solder, but this is obviously
dangerous and impractical.

A much better configuration was pat-
ented by Nikola Tesla in 1889 (U.S.
Patent No. 406,968). Tesla’s unipolar
generator, shown in Fig. 4, consists of
two disks rotating side by side, each op-
erating in its own magnetic field. The
disks are constructed with wide flanges
and coupled together with a metallic
belt. Reversing the magnetic field of one
disk allows the two to operate in series,
with the current extracted from the
end of each shaft. In his experiments
with this generator, Tesla noticed that
when generating current, the counter
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electromagnet make it easier to experiment with the “N" machine.

field produced would actually increase
the strength of the field electromagnets,
to the point of eventual saturation! He
proposed that, properly configured, this
device could become totally self-excit-
ing, similar to the “current accumulator”
proposed by Sir William Thompson in
1865. Tesla also felt that if the solid
disks were replaced with spirally-wound
armatures, higher voltages could be gen-
erated—an exciting thought, since
higher voltage would offset the brush
losses and make the generator much
more practical.

This is an area that can easily be tack-
led by amateurs. Experimenting with the
voltage generated by different disk con-
figurations does not require high current
output, so surplus permanent magnets
will work fine. Carbon brushes robbed
from an old DC motor will suffice to
contact the hub and rim. Disks can be
cut from printed circuit board material
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and the various patterns etched into the
copper. Does a single spiral work best,
or will a double or triple pattern provide
higher efficiency, much like a bifilar,
trifilar-wound toroid? How about a disk
cut into radial segments, like a pie? If we
also split the magnet, immersing each
half of the disk in an opposite field, we
might be able to produce AC from this
device. (Hint: Use a double-sided cop-
per-clad disk, with half the pie-shaped
elements on one side and half on the
other.)

Even if the unipolar generator never
becomes a practical free energy ma-
chine, there is at least one reason why
amateurs should build and experiment
with it: In over 160 years, no adequate
theory has been proposed to explain it!
Even Tesla, the man who harnessed
Niagara Falls, could not understand the
operation of the unipolar generator. He
stated that “ ... the operation will be clear

to us only when we shall have recog-
nized the very nature of the forces con-
cerned, and fathomed the mystery of the
invisible connecting mechanism.”

Recently, researcher Thomas Valone
devised a mathematical model which
explains the unipolar generator using
zero-point energy fluctuations and the
Special Theory of Relativity. If this turns
out to be correct, for the first time ama-
teur scientists can study a relativistic
phenomenon.

Building a small unipolar generator 1s
not really difficult, although having
some mechanical skill is a plus. Steel bar
stock, pulleys, belts, and pillow-block
bearings are available at any hardware
or farm supply store. You may even find
a large solid aluminum pulley that will
make a suitable disk. If you have access
to a lathe, you can easily turn a disk out
of brass, copper, or aluminum. The disk
should be slightly smaller than the diam-
eter of the magnets. Surplus “ring” mag-
nets are available in the 3" w 4"
diameter range, so this is a good inex-
pensive starting point. The output volt-
age is proportional to the diameter and
speed of the disk, and also to the inten-
sity of the magnetic field, so large,
strong magnets are the key.

If you choose to make an electromag-
net, the core can be ordinary steel bar
stock, but the diameter must be at least
as large as the armature disk. A coil of
2,000 turns of #22 enameled wire wound
on a 4" diameter steel bar 5" to 6" long
makes a good field magnet. It should
draw several amps at 100 to 150 volts
DC and will produce a strong magnetic
field. It’s a good idea to wind the coil
bifilar, two wires in parallel, so that you
can connect the two windings in series
or parallel to match the available volt-
age. Be sure to cover the core with sev-
eral layers of insulating tape, and also
insulate between each layer of wire.

A surplus variable transformer, two
meters and a bridge rectifier will make a
simple adjustable field supply. You can
increase the voltage slowly and waich
for the point where the current sharply
rises. This is the core saturation point,
and you should stay well below that
voltage.

An electromagnet can be made from
solid stock and the disk rotated in front
of it, or the core can be bored for bear-
ings and the rotating shaft run through it.
In either case, the electromagnet should
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"CELLULAR PHONE BATTERY PACKS
“SEALED LEAD-ACID BATTERIES

"O.EM. & CUSTOM ASSEMBLY PACKS

* AUTHORIZED SANYOQ NiCd DISTRIBUTOR

Call or wrile for our free catalog!

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

2211-0 Parview Rd. Middleton, WI5 356 2

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

CIRCLE 114 ON READER SERVICE CARD

TT-400K Telephone Analyzer Kit

Tools and meter

shown optional
= 15 DAY MONEY BACK
GUARANTEE
E"E FULL FACTORY WARRANTY

FRECES SUBJECT TD CHANGE WITHOUT NROTICE

CIRCLE 184 ON READER SERVICE CARD

fom  RC-1000
Cmmpufer HEPEATER
Concepts CONTROLLER

e Autopatch » Reverse Autopalch
* User Programmable CW ID,
Control & User Codes & Timeouts

Manual with schematics « 90-Day Warranty
Wired & Tested w/ manual .... $239.95

W Micro Computer Concepts
e 8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575

CIRCLE 160 ON READER SERVICE CARD

|"
uumcm‘
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Photo A. This example of the Faraday uni-
polar generator uses surplus “ring” mag-
nets and a copper disk, all rotating together
on a solid copper shaft.

be stationary. At high RPMs a large di-
ameter rotating electromagnet would
probably explode due to centrifugal
force.

Safety is always a big concern when
rotating anything at very high RPMs
since the centrifugal force at the rim is
cnormous. Be sure to mount a guard
around the device to catch anything that |
might come loose, and remember to stay |
in front of the device, out of the plane
of the armature. Never stand beside a

high-speed rotating disk, guarded or not, | :

and always wear eye protection!

A standard AC induction motor can be
used to spin the unipolar generator at a
fixed speed, but AC motors have a draw-
back: It is very difficult to measure the
input power without some way to mea-
sure slip and power factor. The use of a
DC motor will greatly simplify power
calculations. A variable transformer and
bridge rectifier, similar to the field sup-
ply, can be used to vary the motor speed

while making it easy to monitor the in-
put voltage and current. Fig. 5 shows a
typical test setup.

“He who controls magnetism controls
the universe!”
Dick Tracy

Although many will argue that these
free energy devices will never be practi-

cal, new technology has the disturbing |
habit of making the impossible suddenly |

commonplace. Breakthroughs in mag-
nets and superconductors will certainly
have a huge effect on power generation.
But will that mean low-cost electricity
from your local utility? Don’t bet on it.
We need to remember that “practical”
1s a relative term. To some, practical
means waiting fifty million years for
dead dinosaurs to tumn to hydrocarbon goo,
then spending billions of dollars to pump it

| Py

Erhbe TR L N D L T
hoto B. Building the “N" machine. The shafft
rotates on ball bearings that fit inside the
electromagnet core, A solid aluminum disk and
several experimental eiched copper-clad disks
are shown.

%

Photo C. Rotating at 8,000 RPM, the “N" ma-
chine generated two-tenths of a volt. When the
output was shorted, the voltage dropped 1o
near zero due to brush resistance. The jumper,
a short piece of braid from RG-8U coax,
quickly became too hot 1o hold.

out and refine it, finally burning it at some-
thing like 20% efficiency—poisoning the
planet at every step of the process! This is
obviously the most impractical system
ever devised, but we are locked into 1t,
thanks to the immense wealth and power

' of those who control it.

When an experimenter can build a
simple device that defies explanation, it

18 just possible that the universe is (rying

10 teach us something! Anomalies like
this usually lead to a deeper understand-
ing of the forces of nature, and could
even launch an entirely new technology.
Change can be resisted, but not for long

. that soon becomes akin to putling
toothpaste back in the tube. Those who
can anticipate and adapt to change will
prosper. Those who cannot will eventu-
ally find themselves as extinct as the di-
nosaurs they now pump from the

ground.

School’s starting...nice time to give a gift subscription to your child or grandchild’s school

library. While you're at it, why not arrange to share some of your ham experiences with the

class. Call 800-274-7373.

THE RAIBEAM EATS

YAGIS FOR LUNCH

|

— |

F:II

High performance 2, 3 and 4 element mono-band beams for 6m thru 20m
featuring WA7RAI's critically coupled, bi-periodic

Get the DX edge with migher gain - lower radiation angles - high F/B ratio - lower noise, plus a 100%
performance guaranlee. - High quality aluminum & stainless steel hardware - Built to survive = 2 KW PEP

B8 I3} Raibeam Antennas Int’|
— ' 5638 West Alice Ave , Glendale, AZ 85302

Baibeany

It's not just another yagl

FAT PEMD

dual drive system

RAIBEAM USERS SAY IT ALL

“.. I'm impressed that the 2 element Raibeam averaged
less than 1 S-unit down from my 30" boom, 4 element
(20m) quad on DX It receives as quiet as the guad and
the F/B ratio is excellent ”

“ ..placed in the top 3 worldwide on 10m in the 1995 WPX
with 400 watts and a Raibeam at 45t~

"..compared to the Raibeam my KT-34 seems like a
dummy load.. "

“..only 2 elements and it beat my Log-periodic on DX by 3
to 4 S-units...

“..it's the best antenna |'ve ever used in 50 years of Ham
Radio... and the F/B ratio is fantastic”

“..I was very surprised by the outstanding performance of
my Z element Raibeam

...KBUA
ZL1AXB
-.ZL.1SB
unbelievable!" WBECKP

. .WT4AK/KHE

WeTVW

9 am-5 pm MST
Monday - Friday

Sales & information:
(602)931-9135

RAlbeam@aol com

E-mail:
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Quantum Theory for Amateurs

Few things are more difficult to visualize than invisible waves propagating
through an intangible energy field. It is still harder to imagine that the inter-
action of these invisible waves makes up virtually everything in our material
universe. But, since this principle will be the basis for future technology, it’s
well worth our time to explore it.

If we apply a source of vibrations to a point on the side of a large pan of
water, we will see the energy carried away as a series of waves moving
across the surface. These waves will travel until they strike the other side of
the pan, then they will reflect and radiate in a new direction. Before long, the
entire surface of the water will be covered with waves of the same frequency,
but moving in all directions.

Whenever these waves cross one another they combine, increasing in am-
plitude if the waves are in phase and decreasing if they are out of phase.
Since the frequency and speed of each wave is equal, the interaction between
them can form a stable interference pattern. A particular point on the surface
of the water will be higher or lower than the surrounding surface, and will re-
main that way even though the waves that contribute to it continue to move
across the water. All hams are familiar with this phenomenon, since it hap-
pens when RF energy is reflected back down a feedline to interact with the en-
ergy traveling to the antenna. It’s called a standing wave.

Just as waves move across the surface of water, waves of energy travel
through the quantum field, radiating and interacting to form standing waves.
The difference is that there is not one, but four separate fields. Energy waves
from three fields combine to form rhree-dimensional standing waves. The
wave patiern from each of the three fields reinforces the other two and forms
a stable particle of matter, just as a triangle is the most stable geomeltric
shape. The fourth, or gauge field, is required to keep the pattern stable as it is
rotated through any axis. This ability to rotate without changing the pattern is
called “symmetry,” and is very important to quantum theory.

Since the particle is a standing wave, it stays in one spot while the travel-
ing waves that contribute to it pass through. Some theorists have suggested
that this causes the particle to curl in on itself, creating a vortex. This vortex
action, called “spin,” is responsible for magnetism, and possibly other basic
forces of nature as well. Wayne Green has suggested that this spin causes a
gyroscopic force that we perceive as inertia, a theory which makes sense. In-
ertia is not radiated by waves, and does not seem to involve the exchange of a
particle, therefore it must be related to spin. There simply isn’t anything else.

Multiplexed realities?

If we accept that everything in our material universe is composed of three-
dimensional standing waves, then we have to accept that there is a fundamen-
tal frequency, and everything in our reality has to be composed of waves of
that frequency or its harmonics. Energy of a non-harmonic frequency could
also combine to create standing waves, but they would not appear to us as
matter. In fact, they might not appear to us at all—a standing wave from that
perspective would appear to us as a traveling wave. There could well be an
infinite set of material realities occupying the same space at the same time,
but out of sync with one another, each operating on a different fundamental
frequency.

Now, if there are other realities overlapping our own, and if intelligent life also ex-
ists there, then they most certainly have evolved scientists, engineers, and of
course, amateur radio operators. Your homework assignment is to figure out a

way to communicate with them!

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 sg¢ what you've been missing.

Cuality Color SSTV i easy and afordable with Pasokon TV, £210.0%

Regiaires [BM PCcompatthie, "V or betier T, | Meganite of memery, coler VIOA
dopley, MS-DOS. Supping 55 e 11 5.4 and Cemsds. $13 for others. Wrine o0 calll s
cosngiete Srimi

Absolute Value Systems

115 Stedman Sc # 7

Chelmsford, MA 01824-1823

(508) 256 4907

e-mall: johni@world.std.com

CIRCLE 351 ON READER SERVICE CARD

ECTION FINDERS

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 &
AUDIO, 144-220 MHZ $239.95
TYPE VF-1420M SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-121Q SAME AS VF-1420Q
PLUS 121.5 MHZ ELT FRE% $379.95
CALL ABOUT HF DF, AD 4.50 S/H
ATTENUATORS CA ADD TAX
RADIO ENGINEERS
7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909
CIRCLE 58 ON READER SERVICE CARD

DIR

UHF VIDEO
TRANSMITTER

Miniature 200 Mw

p.e.p. Video Transmitter
Built tough. Housed in
a black anodized
milled aluminum case
with stainless steel SMA
antenna connectors

& screws.

Available either at

434 mhz or 423.25 mhz
Using SAW Resonator technology

5279 plus s/h 55
Check. Money Order, Visa or Mastercard
CA Res. add 8.25% tax

TECHNICAL

Moduafion Type: av ALLG., INC.

voltage I2vdc-10ma PO, Box 642057

RF, Output AOmwPEP  Los Angeles, CA
90064-2057

Frequancies 434z, 42325 Mhz

Specly whenodeng 1| - 310 821-6770
O X Yy & FAX:-310821-6690
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Number 20 on your Feedback card

Adventures on the Red Sea

DXing in style, in an unforgettable setting.

enting a modern houseboat
equipped with amateur and
arine mobile equipment offers

DX excitement, a variety of experiences,
and new friendships.

Beautiful beaches, crystal blue water,
sunny days, and starry nights—sounds
like a dream vacation in Hawaii, Tahiti,
or a Caribbean island, right? There is an-
other location about halfway around the
world that offers all of the above as well
as a terrific DX opportunity while living
in comfort—Eilat, Israel.

Eilat, a sparkling gem of a city on the
Red Sea, is situated in a unique location.
To the east and west, one can see Jordan,
Egypt, and Saudi Arabia, their reddish-
brown mountain ranges providing stark
contrast to the glittering Red Sea, which
stretches to the south, It is truly a para-
dise for those who love to be near the

water as well as to explore the vast |

expanse of desert that rims the city.
Coral reefs attract many beautiful fish
and strange sea creatures, enticing
snorkelers and scuba divers. Timna Park
(about 20 miles north of Eilat) provides
an opportunity to hike among fascinat-
ing rock formations and archeological
discoveries. Also, with proper visas, you
can cross the Egyptian and Jordanian
borders for further adventures.

Deluxe DX accommodations

For hams, the best way 1o enjoy the

beauty of Eilat and the Red Sea is to rent
a houseboat from Meir Globerman

4X4JP. His houseboats provide luxury
accommodations at a reasonable price.
Each air-conditioned boat sleeps four
guests; there is one bedroom that sleeps

F
iy
BN

Photo A. A chat with the King. From left: Meir 4X4JP and His Majesty King Hussein of
Jordan JYI. (Photo courtesy of 4X4JP.)
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Carol Barsky KASSOF
4439 Hillcrest Oaks
Owensboro KY 42303

two, and the living room contains a
folding double-bed sofa for two addi-
tional guests. The kitchen is fitted with
a sink, refrigerator, and stove, and the
dining area seats four. A color TV and
radio/cassette stereo system provides en-
tertainment when taking a break from
the ham bands (if you can tear yourself
away)! The bathroom contains a toilet,
sink, and shower with hot water. Two
small covered decks and a sun deck al-
low skin cancer enhancement or conver-
sation in the fresh air. The cenierpiece
for hams is the marine mobile ham
station mounted at the boat’s helm. The
radio and vertical antenna provide excel-
lent HF coverage for hours of pileups!
My husband Rich WAIGZY and I en-
joyed this houseboat/ham radio vacation
while visiting in Eilat last year.

After boarding the boat one hot
May afternoon, we pulled out of the ma-
rina. The boat’s engine provided a com-
fortable, steady cruising speed for the
catamaran-style hull and we waitched
Eilat become a modern skyline in the
distance. Off to the east, we could see

 Agaba, Jordan—Eilat’s neighbor—and

the beautiful mountains to the east and
west that reach south to the horizon. We
eventually found a spot to anchor the
boat and turned on the radio. Since Israel
is seven hours ahead of US amateurs on
the East Coast, and since good band con-
ditions prevailed, 20 meters provided a
lot of fun. European and Middle Eastern
amateurs also enjoyed QSOs with us,
and one evening Rich worked stations
until 3 a.m.! One of his most memorable
moments was attemptling to talk to a
Lebanese ham. He tried to establish a
contact through a DX net, but the Leba-
nese ham stated that a QSO was not
permitted—"“not even for a moment.”
We then remembered that our status as



Photo B. Carol KAYSOF and Rich Barsky WA 1GZY near the Israeli/Egyptian border.

an Israel station changed the expected
response.

Night life can be fun ashore too. The
marina is near the Laguna Hotel, and a
strip of interesting shops and restaurants
line the marina. Tourists flock to the area

Globerman have the pleasure of talking

' to the King, but the next day, while on

the Red Sea in one of his houseboats,
Globerman once again met the King on
the air and confirmed that he was marine
mobile near the Israeli-Jordanian border

“The centerpiece for hams is the marine mobile ham station
mounted at the boat’s helm.”

in the evening for food, friendship, and | between Eilat and Agaba. Since the King

musical entertainment, and many of the
other fine hotels are within easy walking
distance. One evening we sat by the pool
of a five-star hotel after dinner just to
talk and enjoy the night sky, and we
stayed until the lights were turned off at
1 am. All of these experiences, how-
ever, make Eilat's houseboat vacations
unique and memorable—and one of the
best opportunities for exciting amateur
radio contacts!

A continuing saga

was in Agaba, Globerman received an

~ invitation for coffee and a short visit at

the Agaba palace. Globerman jumped at
the opportunity. After overcoming the
red tape such an unexpected visil gener-
ates, his boat was escorted by Jordanian
and Israeli maritime police, and he ar-
rived safely to enjoy a pleasant chat with
the King—certainly the highlight of
Globerman’s amateur radio carcer!
Globerman’s experience was even fea-

 tured on Israeli television and radio and

A few months after our return to the |

US, Globerman called to tell us about
being informed by a friend that His Maj-
esty King Hussein of Jordan (JY1)
would be making a schedule with sev-
eral hams, and Globerman was invited 10
join in the QSO. Not only did

IN NEWSpapers.

The Eilat/houseboat vacation and
friendship with Globerman continued to
affect our lives. Soon after Globerman’s
visit with King Hussein, Rich was listen-
ing to 20 meters when he heard a Jorda-
nian callsign. It wasn’t the King, but
Rich found that he was talking to the

SPECIAL! REDUCED PRICE
12 POSI TlON BARRIER

20 amp, single row, pc mount barrier stnip with
screw-clamp terminals. Just slip wire under
clamp and tighten it down. 12 terminals on
0.375" centers. Black thermoplastic strip is
456" X 0.61". Barners between screws are
0.63" high. Large quantities available.

CAT #TER-124

65¢ ...

SPECIAL PRICING!
12 VDC MINI-FAN

Sunon # KD1206PTS1
12Vdc, 2.2 W fan.

60mm X 60mm X 25mm.
Black plastic housing.
Five blade impeller.

100 for $50.00
1000 for $300.00

18" pigtail leads.
While Supply Lasts! - |
$/100 CAT# CF-35
each | 10 for $35.00

Twelve push-on/push-off e

switches (only 6 pictured).
Each switch has a 0.6"
square yellow lens with a
0.25" high black numeral 1
through 12. They are light- L
ed by a 28 volt, #85 wedge
base incandescent lamp which
can be easily replaced if a different

voltage is desired. F
CAT #PBL-12 $15 per set of 12

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.S.A. $5.00 per order. All others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORNIA mus! include local stale sales tax. Quantities

| Limited. NO COD. Prices subject
CALL, WRITE to change without notice.

FAX or E-MAIL MAIL ORDERS TO:
sor our FREE WXNNINegg:{e] (1S

64 Page CORPORATION
CATALOG P.O. Box 567
PRIV Van Nuys, CA 91408

send $2.00 postage.

FAX (818)781-2653
E-Mail alicorp@alicorp.com

WWW http://www.allcorp.com/

73 Amateur Radio Today * September 1996 21



¥ e

King’s pilot, JY3AK, who was flying to
Washington, DC. The microphone was
eventually turned over to His Majesty,
and Rich made his first contact with
JY1. Rich, like Globerman, basked in
the accomplishment of a much-sought-
after and always-treasured contact. He
mentioned our vacation in the Eilat and
Aqaba area, along with our acquaintance

| An Israeli vacation

We recommend a group tour for the
other parts of Israel—especially if this is
your first trip to the region. Tour guides
are helpful, knowledgeable, and safety-
conscious, and they provide a wonderful
blend of history, religion, culture, and
politics while keeping groups happy and

“A houseboat vacation in Eilat is a wonderful opportunity to
relax and enjoy amateur radio in a different part of the world.”

with Globerman and knowledge of
Globerman’s visit in Aqaba. The King
said he hoped we could visit Jordan and
possibly meet with him. (Unfortunately,
I was outside walking our dog during
this QSO and heard about it later! No, 1
didn’t shoot the dog.)

Rich and I treasured the houseboat va-
cation in Eilat as a wonderful opportu-
nity to relax and enjoy amateur radio in a
different part of the world.

Photo D. Interior view of one of the house-
boats. (Photo courtesy of 4X4JP.)
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comfortable in air-conditioned tour
buses. They provide hotel accommoda-
tions in various price ranges, and break-
fast is often included.

We joined a group of approximately
30 people at the beginning of our trip,
saving the houseboat DXpedition for the
last few days of our vacation. We en-
joyed many beautiful and moving sites
such as the Western Wall, Dome of the
Rock, and Mount of Olives in Jerusa-
lem, Bethlehem, Masada and the Dead
Sea, Sea of Galilee, Nazareth, and many
archeological sites where Roman ruins
are being uncovered and reconstructed.
We spent one evening at a barbed-wire-
protected kibbutz in the Golan Heights,
and the next morning we took a tour
to learn about the residents’ unique
lifestyle. We stayed overnight in
the beautiful port city of Haifa and en-
joyed the shopping, beaches, and muse-
ums of Tel Aviv and the night life in Old
Jaffa. The country offers modern shops,

supermarkets, and malls, but the prices
are higher than for comparable items
in the US.

We’re looking forward to a second
trip to Israel and Jordan, and I know
that one thing we will do again 1s ven-
ture out on the Red Sea in a blue-and-
white houseboat with a small Israeh
flag snapping from its HF vertical
flagpole!

(At the time of this writing, house-
boat rentals are $150.00 per day Sun-
day through Thursday. Friday and
Saturday are $200.00 per day, or
$1050.00 for a full week. Gas is not in-
cluded. For further information, con-
tact Globerman at P.O. Box 666, Eilat,
Israel; telephone 972-7-374285; fax
072-7-373531. Operating permiis are
included with the accommeodations.)

[Wayne’s note: I don't know about
the problems of taking the houseboat
into Jordanian waters, but getting a
ham license in Jordan is easy. I'm
JYSBAA. Maybe someone can overcome
the bureaucrats in Egypt and Saudi
Arabia and make it simple to get li-
censes for all four nearby countries.
Bur at any rate, don't miss a visit in
Agaba, king or no king in residence,
and then a visit to not-too-distant
Petra, the lost city carved out of stone
... Wayne.]

HF band transceiver. (Photo courtesy of
4X4JP)



/3 Review

Your Next Buy:
The MFJ-259

Wait 'til you see what this antenna analyzer can do for you!

Jim Pickett K5LAD
9828 N. 151st East Ave.
Owasso OK 74055-4852

We‘uc always been told 1o tune a
transmitter into a dummy load.
and that’'s a wonderful idea, but what
happens when we also use an anlenna
matchbox or tuner? That allows us 1o
connect our transceiver 1o an antenna
which 1s not a 50 ohm load, often not
even close to it. The tuner can be tuned
“in the neighborhood™ by peaking the
noise level while listening to the re-
ceiver. The transmitter, however. must

you tune up using your station transmitier.
The detector circuitry of the analyzer is
sensitive enough to detect the mulliwatt
signal of the oscillator while the station

SWR bridge expects to see from 1 to 100 |

waltls to make 1t read correctly. This low
power oscillator assures you'll have a non-
interfering signal while vou are maiching
your antenna.

Does it work? Absolutely! Fig. 1 shows
how I hooked up my station. The antenna
switch is simply a two-position antenna
switch. Several companies. including
MFEJ, Daiwa, and B&W, make these
coaxial switches.

“MF] has just what you need—their MF J-259 antenna analyzer.”

still be placed on the air to fine-tune for
the lowest SWR. While this latter opera-
tion 1s performed. the rig i1s connected o
a working antenna and your signal will
probably be making someone some-
where cuss you out. What you need 1s a
way (o adjust your antenna tuner lo a
perfect 50 ohm match while keeping
your signal [rom radiating.

MF] has just what vou need—their
MFJ-259 antenna analyzer. and it covers
the range from 1.8 to 170 MHz. providing
a readout of both your SWR and the RF re-
sistance, using two separate panel meters.
The 259 is small enough (0 be used por-
table and can be run on internal AA batter-
ies or from a power cube in the wall. The
unit has a built-in 10-digit LCD frequency
counter which provides a readout of your
frequency. It has a tunable oscillator which
provides a substitute signal for the trans-
mitter. Yes, the internal oscillator, when
used as an SWR analyzer. will put out a
signal which can be heard by a nearby sta-
tion, but it is magnitudes less than when

Actually, I replaced the switch with an
old coaxial relay so I can change from
Tune to Operate with the flip of a small
oggle switch. You may have to shop some
flea markets to find a coax relay.

To tune my rig I flip the switch (S1).
(urn on the antenna analyzer, and set the
oscillator to the frequency I want the an-

tenna tuned to. I tune the antenna tuner to |

the minimum SWR on the analyzer meter
and ignore the SWR meter in the tuner.
since the signal from the analyzer 1s so
very low that these meters do not even

move. I also have a manual antenna switch |

(S2) which switches my transceiver output
(o a Heath Cantenna oil-filled 50 ohm
dummy load. When the transmitter is
malched 1o 50 ohms (thanks to the dummy
load) and the antenna coupler input is
matched to 50 ohms (thanks to the MFJ an-

tenna analyzer), all T need to do is set the |

switches so the transmitter output connects 1o
the tuner and I know I am sending maximum
output to my antenna. 1 haven’t placed my
100 watts on the air to get tuned up vet.

Number 23 on your Feedback card

By the way. just to check and see if tun-
ing the transceiver/SWR bridge/antenna
coupler combination can be improved by
tuning the conventional way, I tried it. I
[ound I was tuned up perfectly.

The MFE] Antenna Analyzer 1s one of
most useful ham tools I've ever owned.
['ve used 1t on all my antennas. mcluding
my mobile station. With my 259 1 have
found resonant points where | never ex-
pected to find them. For instance, 1 found
that the Hustler antenna. with almost any
resonator, also resonates at 6 meters with
the resonator becoming a trap and resonat-
mg only the vertical shaft. That's pretty
handy for some of those new HF mobiles
which include 6 meters.

In addition, the oscillator in the 259 is
very useful as a signal generator. You say
the band sounds dead? When I wonder if
my receiver has stopped working on a
band. the 259 provides a quick answer.
The frequency counter in the 259 is also
often helpful.

Remember, the unit covers up to 170 MHz.
s0 you can check all those 2 meter antennas.
It is great to have an instrument 10 use in sel-
ting clement lengths and maitching net-
works for antennas you're building or

ave picked up at a hamfest.

K3lAD

MFJ Ant.
Amnalyzer

1 52
Fower Transmitier
faar

relny

Fig. 1. Note that vou can't feed the rig into the
analvzer, frving it.
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Number 24 on your Feedback card

The Wonderful Twin-T

It’s a code oscillator, a transistor tester, or even a piano. Start building!

his little treasure has so many
uses that you'll be building a

bunch of "em. It’s an audio oscil-
lator that uses no inductors of any kind.
The only reactive parts are three capaci-
tors. Add a few resistors. one of which
is adjustable, and almost any transistor
you have in your junk box, and you
have the Twin-T circuit. It’s super reli-
able. simple to build, and the few parts
are cheap. It lends itself to just about
any style of construction. It puts out a
nice clean sine wave and is stable as the
Rock of Gibraltar. For stability, it's al-
most as good as a crystal-controlled cir-
cuit, and a heck of a lot cheaper.
Experimenters can have a grand old
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Fig. 1. Basic circuit for the Twin-T.
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time with the Twin-T. So why hasn’t it
been more widely written up and talked
about? I've often wondered.

It’s a form of phase shift oscillator.
Any oscillator i1s nothing much except
an amplifier with its tail in its mouth.
If you feed back some of the output to
the input, in enough amplitude to
make up for any circuit losses, and in
phase with the input, 1t will oscillate.

Herbert Foster AD4UA
3020 Pennsylvania Street
Melbourne FL 32904

Shack™ sells a multi-turn pot that
adjusts with a screwdriver and
gives a very wide range. Buy a RS
Catalog No. 271-343. It’s a 10k pot
with a screw adjustment that takes
15 turns to get from one extreme
to the other. Any transistor that I've
tried in this circuit has worked.
You just need to see lo the correct

polarity of the power supply. In

“Any transistor I’ve tried has worked in this circuit.”

There’s another phase-shifting circuit
['ve played around with that also uses
a few capacitors and resistors, but the
attenuation in the network is so high
that the amplifier needs plenty of gain
in order to get the needed amount of
feedback. The Twin-T, with less loss
in the circuit, does this with ease.
With any given set of values in the
parts of the two T circuits, at some
frequency the phase from output to

input will be shifted by exactly 180°

and at this frequency, oscillation will
take place.

The output can be taken through a
capacitor ol any reasonable size, .01
to .05 uF being the usual. You can
connect an earphone here and get a
good signal, and you can also feed
this point into an amplifier circuit.

For the resistive leg of the T, use
two resistors of the same size. You
can start with about 39k, and a .01 uF
capacitor in the T branch of that leg.
For the capacitive leg, use a couple of
.01 uF capacitors, but make the resis-
tor in the T branch adjustable. Radio

experiments I've run, 6 to 9 volts
will do the job.

Although I'm showing the circuit
values I've used, be sure to play
around with your own values and see
what you can do. You might even in-
vent something! If you've been look-
ing for a simple circuit with which to
try your hand at making a PC board,
you can’t go wrong with this one.

Uses for the Twin-T

After you have your Twin-T run-
ning, and have marveled at its sim-
plicity, it's time to consider the many
uses to which the Twin-T can be put.
Perhaps the first one that comes to
mind is a code practice oscillator. You
can build one into a very small con-
tainer and fit a straight key into the
hot lead of the battery. Add an car-
phone, and you’re home free. If you'd
rather have a speaker going, go back
to Radio Shack and buy an Amplified
Speaker System, Catalog No. 32-
2031A. It runs off of four C cells or a
9-volt wall transformer.



TEEY
GE@

Fig. 2. Suggested parts placement on a 1" x
3" perf board. Use hook-up wire to connect
the points. Place Rl so that the screw is
accessible.

If you build your Twin-T on a small
piece of perf board or as a printed cir-
cuit, you'll find that a small piece
about 1" x 3" will take the entire cir-
cuit. This board can now be installed
into the Speaker System mentioned
above by simply placing it inside the
enclosure. You’ll find buckets of
room where the small board can be
placed. There's no real need to fasten
it down. It will easily stand on the
wires leading to the battery. Trace the
positive lead from the battery holder
to the ON-OFF switch, which 1s lo-
cated on the amplifier board. Care-
fully tack-solder a wire to the load
side of the switch, and run 1t through
a straight key to the positive voltage
input on your Twin-T board. Run a
wire from the negative battery holder
to the negative input on your board, or
just connect that point to the
amplifier’s ground point; that’s all it
takes. If you now turn the system on,
hold the key down. and advance the
volume control, you should hear the
Twin-T putting out a nice clean sig-
nal. You can then adjust the multi-turn
pot until the frequency is satisfactory.
If you are unable to reach the pitch
you want, try different sizes of resis-
tors in the T branch containing the
two resistors. Just remember to use
two resistors of the same size.

For another use of what you've just
made, remove the straight key and re-
place it with a momentary contact
push-button switch. Install this in the
top of the amplifier case. It’s a good
idea to include a pilot light. Use an
LED in any color you like for this.
You now have a very good oscillator
for use in zero beating a CW station.
Set the pitch to equal the offset fre-
quency of your transmitter. I have
such a gadget right beside my trans-
ceiver and use it any time I'm up in a

' CW mode. I've also made copies of

this and presented them to friends.
They invariably like it. You will too,
if you try one.

If you build this version of the
Twin-T, be sure to add a pilot light in
the top of the amplifier case. Without
one, it’s easy to forget that the zero-
beater i1s on, and walk away to do
something else while your batteries
run down. The push-button switch. of
course, goes in series with the battery
lead to the Twin-T board. This version
takes an NPN transistor.

The Twin-T will start every time,
all the time, with never a miss or
hang-up. This makes it ideal for a mu-
sical instrument. With such an inex-
pensive circuil, you can easily make a
discrete circuit for each note. About
two and a half octaves will make a

. keyboard that any kid will have a ball

with. If you are also into woodwork-
ing, you won’t have much trouble fab-
ricating a piano-like keyboard. A fast

trip to your local library and an in- |

quiry into electronic musical instru-
ments will give you the frequencies
needed for your project. Or just visit
any well-stocked music store and buy
a circular pitch pipe. You can easily
adjust the various notes in one octave
by checking the aural beat note be-
tween your oscillator and the pitch
pipe.

A few words about an aural beat
note and how to use it might be in or-
der here. With the oscillator working,
and connected to a speaker, blow into
your pitch pipe. You should hear both
notes. If they are reasonably close In
frequency you’'ll hear a rapid flutter
superimposed on them. As you adjust
the screw on the multi-turn pot, the
frequency of the Twin-T will change,
and the flutter will become faster or
slower, depending on the direction of
the adjustment. If your adjustment is
in the correct direction, the flutter

will become slower. As you get closer |

to the correct setting, the flutter will
start to sound more like WOW-wow-
WOW-wow, as the two notes join iIn
phase to produce a maximum, or op-
pose each other for a minimum. If you
can make the WOW-wow slow down
to about once per second, you're
within a hertz of the right note. Keep

make the wow stop almost entirely.
You can beat up and down your key-
board, using the harmonics, to set
other octaves.

This will sound odd, but don’t try to
get precisely on the frequency. If you
try for high order precision and achieve
it, your instrument will sound lifeless. A
true pipe organ, which is the standard
against which any instrument is judged,
varies slightly in pitch as the pipes
and tone modifiers change with humid-
ity and temperature. Electronic organ
manufacturers have gone to some
amazing lengths in attempts to
duplicate this slight dissonance.

Getting back to uses 1n the ham ra-
dio field, consider two of these Twin-T
oscillators used as the required tones
in checking an SSB transmitter. The
big caution here is that the two tones
should not be harmonically related.
This subject receives a lot of attention
in the ARRL Handbook.

Because of the reliability factor of
the Twin-T, consider using it as a
transistor checker. Use three short
leads extending from the proper
points in the circuil, terminating in
small alligator clips. Each lead should
be of a different color, no longer than
about six inches, and marked for con-
nection to the collector, base, and
emitter of a transistor you'd like to
test. You’ll also need a double-pole
double-throw switch to reverse the
battery polarity so as to accommodate
either an NPN or a PNP transistor.
This can not only check the item for
operation, but also determine which
type it is. If a given transistor oscil-
lates, it’s good. Such a tester can even
check many transistors in-circuit, as
long as the circuit components are not
of such a value as to swamp all oscilla-
tions. I have such a device in my tool
box and consider it to be of great value.
If my tester says a transistor i1s bad, I
take it out of the circuit and test it again,
before I give it the heave-ho into the
trash barrel. But if the tester says it’s
good, I look elsewhere for the trouble.

You can let your imagination run
wild here in playing with this wonder-
ful circuit. Nothing will explode, and
you aren’t going to disrupt the envi-

- ronment. Furthermore, you don’t have

to own the keys to Fort Knox 1o

trying, and you’ll find that you can | finance your project. Have fun! 73|
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Number 26 on your Feedback card

A Kite/Balloon-Supported Zepp
for 160 Meters

ere’s a way to really put out a
Hbig signal on 160 meters! Hook

your antenna to a balloon for
some really spectacular results. I've
made a number of changes to improve
the efficiency of this antenna since my
article “Balloon-Supported Antennas for
HF” in the September 1988 issue of 73
Amateur Radio Today.

Efficiency without radials

Many people say that a good ground
system is necessary for antennas to per-
form efficiently. This is not true with
certain types of antennas. An end-fed an-
tenna does require a low-resistance
ground if its input (feed) impedance is
low. However, when an end-fed wire an-
tenna measures any integral multiple of
a half wavelength, the input impedance
is extremely high and a low-resistance
ground is not nearly as important. Since
a low-loss ground generally requires
many radials, an antenna is much sim-
pler, cheaper, and easier to install if its
feed-point impedance is very high.

259 Fest

N

30FL
Cpan-Wira
Lins

XMATCH

| xom

Fig. 1. Basic scheme for the balloon-sup-
ported half-wave zepp. The feedline may ac-
tually be any length; it was used primarily to
get a good maich with a transmatch that
could not handle the half-wave antenna
alone.
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Make your antenna fly high!

I chose a length of 259 feet (78.9
meters) for my end-fed wire antenna.
This represents a half wavelength
at 1.810 MHz. For a 160 meter contest,
I planned to operate mostly between
1.800 and 1.820 MHz with the
FT-101EE. Above 1.820 MHz, power
must be reduced with this transceiver to
keep spurious emissions under control,
and 85 watts output is little enough
power on this band.

I laid down two radials and employed
a water-pipe (cold) ground at the station
to provide a fair ground system. Using
an antenna with a feed-point impedance
on the order of several thousand ohms,
the ground loss would be low even if the
ground resistance were as much as 100
ohms—and that is a pessimistic estimate
for the ground system I used.

Zepp-feed advantages

Unfortunately, my transmatch could

not match the extreme impedance of the |

half-wavelength, end-fed wire antenna
to 50 ohms for the FT-101EE. It seems
the unit did not have enough inductance
to accomplish this, but the transmatch
did provide a 1:1 SWR if the antenna
were zepp-fed with 30 feet of open-wire
transmission line (Fig. 1). This may
seem strange—that, by introducing reac-
tance into the feed-point impedance, a
match could be easier to get than with
zero reaclance—but apparently the
transmatch could tune out reactance
enough to allow the somewhat lowered
resistive component to be matched to 50
ohms. It worked, and that was all that
mattered to me.

With zepp feed, the bandwidth is very
narrow and the tuning of the transmatch
extremely sharp. [ was careful to ensure

Stan Gibilisco W1GV
2301 Collins Ave. #A 632
Miami Beach FL 33139

that the antenna was exactly 259 feet
(78.9 meters) long. I measured it with a
tape measure bought just for that occa-
sion! If the operating frequency is much
different from the exact resonant fre-
quency of the antenna, the feedline will
become unbalanced and will radiate.
This occurs a little bit even at resonance,
but is not significant over the range of
1.800-1.820 MHz.

Zepp feed has several advantages. I
can be used not only with a half-wave
radiator, but also with a radiator that
measures any integral multiple of a half
wavelength. Also, it allows you (o locate
the antenna feed point away from the
station. However, the SWR on the paral-
lel-wire feeder is quite high so it is im-
portant to use a low-loss open line.
Television “twinlead” is generally not
good enough.

Balloons for calm or light winds

The main difference between my ear-
lier station and the current station is the
position of the antenna. In 1987 it was
about 25 feet (8 meters) above the
ground; now it consists of a sloping ra-
diator with the near end at ground level
and the far end about 180 feet (55
meters) above ground. The wind results
in a slope of about 45 degrees with the
supports described here.

The balloons I used were either 40
inches (1 meter) or 54 inches (about
1.4 meters) in diameter at maximum
inflation. I got them, along with the
helium gas, from a local welding sup-
ply store. I used rubber stoppers to seal
the balloons after inflation. A small
screw eye in the stopper provided for
the connection of the antenna, using a
kite swivel (Fig. 2).



The antenna wire is Baygard 6 electric
fence wire, which is lightiweight and quite
strong. The conductors are aluminum so the
wire has excellent conductivity and low loss.
I backed up this wire with nylon twine in case
the wire came loose. You don’t want to have
the balloon fly away with all or part of the
conducting line dangling from it!

For increased stability in light-to-
moderate winds, glue a disk to the stop-
per (Figs. 3 and 4). This tends to deflect
air downward. I have used disks of about
three feet (one meter) in circumference
with success (o prevent the balloon from
“heeling over” and becoming nearly
useless in winds of 10-20 miles per hour.

Another stabilizing method is to use a
kite in conjunction with the balloon. A
dime-store variety eddy bow kite works
well for this purpose. The kite is flown
with the balloon behind it (Fig. 5). It is
important to attach the kite securely to
the balloon. You may need a heavier
bridle on the kite than if it were flown
alone. Also, the kite and antenna must be
light enough for the balloon to lift them
when the wind dies down.

The antenna spool and safefy precautions

The antenna wire and tether cord may
be wound on an electric cord spool,
available in most hardware stores. This
spool allows rapid retrieval of the an-
tenna and easy extension, It also pro-
vides a way of anchoring the antenna. |
use a belt with extra holes punched in it
to fasten the spool to a tree or other an-
choring post (Fig. 6). A small insulator

is attached at the end of the antenna to |

reduce end effects. The feedline is con-
nected with a clip lead, as shown. It 1s
important to fasten the whole assembly
securely at all splice points.

There are several safety consider-
ations that must be observed when an
antenna of this type is used:

BALLOON —

RUBBER BANDS or

HOSE CLAMP
RUBBER __
STOPPER
— EYEBOLT
—SWIYEL

-TETHER CORD

ANTENNA ___
WVIRE

Fig. 2. Base attachment for connecting the
balloon 1o the antenna wire and tether cord.

* The antenna must be shorter than
the straight-line distance to the nearest
above-ground utility line. The reason

for this is obvious if you value your
life!

* An atmospheric charge may develop
on the wire, even in clear weather, so be
careful because you can get a severe
shock from the antenna wire when it is
fully extended and not connected to the
transmatch. A grounded wire may be
used to discharge any potential before
touching the wire.

« This type of antenna should never be
flown during severe weather conditions
or near thundershowers.

* It 1s best not to fly this type of an- |

tenna where it may come down on a

- roadway or other congested area.

* Federal Aviation Administration
regulations require that a kite or bal-
loon not present a danger Lo people,
property or other aircraft. Further,
balloons greater than 6 feet (about
1.9 meters) in diameter, or kites that
weigh more than 5 pounds (2.27 kilo-

~ grams), require special FAA permis-

sion before being used. (These large
devices are not normally needed for
amateur antennas.)

Larger kites for moderate winds

In winds gusting to more than about
20 miles per hour, balloons do not be-
have well, so it’s better to use a kite. A
good choice for this purpose is the
winged box kite, or delta-Conyne. These
kites are available by mail from Into the
Wind, 1408 Pearl Street, Boulder, CO
80302. Other types of kites that work
well are the plain delta and the airfoil or
Parafoil design.

Some larger kites, especially the delta-

Conyne and airfoil, will pull hard, with |
" up to 150 pounds of tension. A strong

tether line is a necessity for these kites.
Also, larger kites will have sufficient
pull to require more sophisticated reel-in
devices than the simple cord spool.
Generally, a parafoil should be eight
square feet or less, and a delta-Conyne
should have a wingspan of eight feet or
less. This is all that is required for a
half-wave or even a full-wave 160 meter

. antenna.

BALLOON

RUBBER BANDS

STOPPER

-CARDBOARD
DISK

o —— ANTENNA WIRE

Fig. 3. Addition of a stabilizing disk for beiter
balloon behavior in light-to-moderate winds.

For the future

The antenna at WI1GV during a 160
meter contest in 1988 was what I call a
“balloon sloper.” On the first night of the
contest, December 3, the wind was from
the southwest. Therefore, the optimum
direction for the sloper was toward the
southwest, and the worst direction was
northeast. On the second night the wind
was from the north-northwest, shifting
to west. The optimum direction for
propagation was therefore north-north-
west, and shifted to west later on.

For a domestic contest, such as a 160
meter contest, moderate-to-high angles
of radiation are actually more desirable
than low angles. From the Minnesoia lo-
cation, a north wind is less desirable
than a south wind if a balloon or kite is
used to support the antenna.

AIR DEFLECTED UPWARD
BY BALLOON

WIND i

BALLOON

DEFLECTING
DISK

AIR DEFLECTED
DOWNWARD BY DISK

ANTENNA WIRE

Fig. 4. The cardboard disk serves to stabilize
the balloon in winds. The upward force from
the disk balances the downward vector
caused by air flowing around the balloon
itself.
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KITE

BUTTON INSULATOR

ANTENNA WIRE

Fig. 5. Addition of a stabilizing kite for im-
proved operation in moderate winds.

In the future, I might use another op-
tion for this method of antenna sup-
port. A full-wave wire will be held in a
vertical position by guys made from
20-pound-test fishing line. This will
result in a maximum radiation angle of
about 36 degrees with respect to the
horizon. The same feed system will be
used. The antenna is shown in Fig. 7A,
and the radiation pattern in Fig, 7B.

Other possibilities include flying a
second wire near the driven wire to get
a parasitic array. The second wire
could be lengthened or shortened to
render it a director or reflector. This
scheme would require that the wind be
out of the north or south, ideally, so
that the maximum radiation would be
toward the east or west.

Of course, Mother Nature has some-
thing to say. High winds, thunder-
showers, ice storms, snow, or heavy
rain make it difficult or impossible to
fly this type of antenna. 72

"ONLINE™ US_& INTERNATIONAL
CALL DIRECTORY
Hamcall's "Online Service™ gives you access to
over a million hams via your compuler & modem.
The Iatest data, updated every month! Only $29.95
per vear, Unlimited use--24 a day—-you pay
for the phone call. Call today 800:282-5628!

RBUCKMASTER
540:894-5777 « BOO2B2-5628 » FAX 540:894-9141

6186 Jefferson Highway - Mineral, Virginia 23117
E Internet:  info@buck com m
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5 Band 2 Element Quad $289 Complete
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Call for brochure today.

Lightning Bnit Antennas
RD 2, RT 19, Volant PA 16156

412-530-7396 FAX 412-530-6796
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Strong
Pole or Tree —

Fig. 6. The cord spool is anchored to a pole or tree using a belt with extra holes 1o allow it to

| be strapped tightly. An insulator reduces the end capacitance of the antenna. The feedline is

connected with an alligator clip.

T

, Balloon

7A

Fish line Guys
/ (Two of three shown)

d
R

7 36°
7~
rd

HORIZON LINE

Fig. 7. A) The scheme for a vertical full-wave antenna. The height would be 530 feet for
1.810 MHz. B) The expected vertical-plane radiation pattern. The antenna would be om-
nidirectional in the horizontal plane and would theoretically provide excellent stateside
performance from a central location such as Minnesota.




Number 29 on your Feedback card

My Indoor Antenna Farm

Yes, you really can work DX with a stealth antenna.

adio operators of the French
Resistance often wused indoor
ntennas with satisfactory re-

sults. A typical Type B Mark 1l suitcase |

radio had a 6L.6G final with an output of
about 20 watts. The recommended an-
lenna installation zigzagged wire across
the ceiling to form a top capacitance.
Another zigzag on the floor served as a
ground counterpoise. The vertical por-
tion that did most of the radiation was
only about eight feet long.

Indoor antennas have several advan-
tages. First, they are out of sight (my
years on the TVI Committee taught me
that the ham with the highest tower got

10M

Fig. 1. The 20 meter dipole fitted perfectly
into our front attic. I installed the 10 meter
dipole in the back attic, leaving plenty of
room for a 75 meter loop and a dipole for 15
and 40 meters.

the most complaints.) Second, the anten-
nas are protected from the weather. so
they can be built without elaborate wa-
terproofing or windload requirements.
And third, no dangerous roof or tower
climbing is required.

Robert W. Vreeland W6YBT
45 Maywood Dr.
San Francisco CA 94127

wide range. However, 1 didn’t want to
bring the open wire line down to the op-
erating position. I then considered a
half-wave vollage-fed loop. As in the
case of a half-wave dipole, the ends of

| the loop would be very high voltage

“Tar paper, shingles, and a half inch of plywood are all that
stand between my 20 meter dipole and Japan.”

| prefer to have a separate antenna and | points. This called for the use of a quar-

tuner for each band. The antennas can
then be pretuned and simply switched
for band changing. My QTH is an En-
glish Tudor style house on the western
slope of a hill. It has a peaked roof with
a 17 in 12 slope. Only tar paper,
shingles, and a half inch of plywood
stand between my 20 meter dipole and
Japan. The front of the house is 35 feet
wide, just right for a 20 meter dipole
(Fig. 1). In order to reduce transmission
line loss, I have placed my 10 meter di-
pole in the back attic, right above the op-
erating position. The dipole I use for 40
and 15 meters runs from the front of the
house to the rear, then makes a 90-de-
gree bend into the attic, where the walls
are filled with insulation backed with
aluminum foil. The foil-backed insula-
tion is also laid over the ceiling, thereby
insulating the attic from the living area.
Of course, the unbonded aluminum foil
is not a good electrical shield, so it has
minimal effect on the antenna system.
What about 75 meters? A 120-foot di-
pole just wouldn't fit. A quarter-wave di-
pole fed by a quarter-wave resonant

open wire line was a possibility. This |

was an attractive choice because the line
would actually be part of the antenna,

thereby permitting tuning over a fairly |
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ter-wave open wire feedline. You will re-
call that a quarter-wave line with a short
or a very low resistance at one end will
have a very high impedance at the other
end. In order to avoid bringing the open
wire line into the shack, I used 70 ohm
transmitting type twin lead for the last
11 feet. This twin lead is no longer
manufactured but you could use RG-8/U
instead, if you are not too fussy about
maintaining a perfectly balanced line.
Actually, I added 15 feet of RG-8/U be-
tween the antenna switch where the 70
ohm line terminates and my Yaesu FC-
757AT antenna tuner. The VSWR at the
tuner output is 3.5 at 3775, 1.7 at 3880,
and 3.1 at 4000 kHz.

Number 14 insulated house wires,
spaced at four and a quarter inches. were
used for the open wire line. It is 45.5 feet
long. The spacers were cut from one-
inch PVC water pipe. The loop itself is a
single run of number 14 house wire ex-
tending with numerous bends all the
way from the front of the house to the
back attic and back. Its total length
is 146 feet. This length was determined
by the reliable cut-and-try method.
Due to the presence of metal gutters
and chicken wire lath, all of the antennas

Continued on page 31



Number 30 on your Feedback card

Off 2, 4 Good

Thﬂugh I wasn’t the father of the
coaxial ground, a claim to being
the first cousin is in order. I hon-
estly felt, through personal experience
and feedback from many other hams,
that it was the end of TVI. That was until
a neighbor acquired a projection TV and
antenna designed for use on Wyoming
ranches in the back of beyond.

My transmitter is clean. and I always
check my stuff and ask around to see if
anyone has a problem. It and when they
do. it’s usually evident when I'm stand-
ing there talking to them—so that lets
me off the hook.

It would seem that my neighbor with
the projection TV had a problem. Bear
with me, as it’s a little difficult. Channel
2 in Denver shows rather good movies
with commercials that approach the
threshold of pain, but know how to stop
just in time.

TVI had gone from the old days. when
wiping out the channel was cause for
concern, to the present, when a 10% re-
duction in color is enough to cause the
neighbors to storm your lawn with pitch-
forks and flaming torches. This calls for
the best effort from all of us, considering
the alternative.

Hey, I've got the same problem, I hear
you cry. Here's the reason and some
cheap positive steps Lo fix it.

. 200pF 200 pF ‘

Fig. 1. The T-match.
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Cheap and easy fixes for TVL.

The pi-network

Like a lot of you, I use a T-match an-
lenna tuner—a little MFJ-943 that works
just fine and is identical to almost every
unit on the market. The fault with the T-
match is that while it’s able to load a
coat hanger, there is almost no harmonic
attenuation, which I need to protect my
neighbor with the sensitive TV. I use a
modified G5RV, a 102-foot dipole fed

- with 300-ohm twinlead. Really, all you

need with a resonant antenna 1s a line
flattener. Using a T-match is overkill
when a pi-network will do. In addition,
the pi-match gives up to 30 dB of har-
monic attenuation and tunes very
smoothly. Best of all, it’s easy o turn
your T-match tuner into a pi-match
device.

Fig. 1 shows the schematic of the T-

match, listing some common values for |

the coil and caps. Fig. 2 shows a pi-net-
work that takes about 45 minutes o ac-

- complish with your existing T-match

tuner—the only parts needed are a
couple of plastic parts drawer dividers to
place under the inductor after it’s lifted
from ground. The capacitors “float” in a
T-match, so all you have to do is recon-
nect the input wire 1o the output wire and
ground the other terminal to an existing
chassis point on each.

The lifted ground on the inductor goes
to the output lug on the second capacitor.
In most cases, the ground wire, if you're
using a tapped inductor with a rotary
switch, 1s the one to be rerouted to the
output capacitor. Fig. 3 shows the whole
modification, which is easily reversible
should your circumstances change.
You've just spent 45 minutes, and re-
duced your potential harmonic output by
30 dB.

Terry Staudt WOWUZ
616 N. Sheridan Ave.
Loveland CO 80537

- Harmonic attenuation

OK. You're using a T-maich, and the
antenna is a squirrel. What to do?
There's an old chestnut that calls for a
capacitor ol about 5-12 pF 1o go from
the center of the “T” to ground for har-
monic attenuation. The problem is that
this high *Q,” consisting ol the capacitor
and leads, is resonant somewhere—usu-
ally not in the area of interest, and about
as sharp as a knife as far as bandwidth is
concerned.

A check with my Heath solid-state
dipper while transmitting on 10, holding
it against the twin-lead coming out of
the tuner, did indeed show a little some-
thing at 57 MHz. A few milliwatts, to be
sure, but that’s all it takes! The TV sig-
nal is far down from this in a [ringe area!

What I did was to make a simple se-
ries trap out of junkbox parts; that cured
the sitwation completely. A broadband
trap lets me absorb the harmonic com-
pletely, and is tunable over a small
range. There are a few pitfalls, so I'll tell
you exactly how to do it and why.

The cure

Wind a coil of about five turns of
#20 solid insulated wire around a roll
of dimes (or something of similar diam-
eter), close-spaced (about 0.8 uH).
Coat it with DuPont Duco™ or model
cement, and let it dry for several hours.

Fig. 2. Pi-maich.



Fig. 3. "T"-10-"Pi"” nm&:h

This 15 a good ume to scrounge the
parts. You will need a compression mica,
a glass piston or small air variable ca-
pacitor with a value of about 5-25 pF, a
0.001 pF disc capacitor at 1 KV or higher
if running more than 100 watts, and two
100 ohm, 2 watt resistors. These are as-
sembled as shown in Fig. 4. with the two
resistors in parallel, 1o make a 50 ohm
load to absorb the harmonic. Just shunt-
ing the little devil to ground won’t cut it,
as all you’ve done is attach it to the chas-
sis of the tuner to radiate in fine style.

The procedure is quite logical. While
(ransmitting on 10 meters, using a
dummy load if possible, hold the dipper
coil near the trap coil and adjust the ca-
pacitor to null the harmonic out. It isn’t
terribly critical as the Q isn’t sky high—
on purpose. It's sacrificed for a bit
broader bandwidth. This may be done
with someone watching Channel 2 if you
don’t have access to a dipper. In my
case, after I had done this, I put the dip-
per coil into the tuner inductor and
checked from 50-250 MHz to see if
there were any more snakes in the grass.
If there were. they were hibernating.

Proper grounding

What the heck is a coaxial ground?

It's simply a method of shielding your |

. ground cable, so any signal radiated off |
the ground wire 1s shunted back to l

ground. Despite having been printed in
four publications at least six times, many
hams have never heard of it. These hams
are also the same fellows who have

- monster RFI problems, while the local

“experts” drink all their beer and tell
them it’s one of nature’s unfathomable
mysteries. The first thing these poor
souls tell me is that they are positive ev-

ery item in their shack is grounded! I |

don’t doubt that a bit.

If manufacturers really wanted to save |

a little money, the ground connection on

- accessories would be a great place to

start! What that little double-nutted
screw on the back of an audio filter, or
that #2 copper battery braid, does is set
up ground loops that let your RF have
the time of its life!

The only thing you ground 18 the RF
generator—meaning the transmitter or
receiver—no! the linear, tuner, rotor
box, preamp, low-pass flter, keyer,
phone patch, EXT, VFO, AUX, or the

dog. To use the water analogy for RF:

Keep it in the pipe (coax) and let the
coax shield do the grounding automati-
cally! This is so obvious that no one
does it

To make a coaxial or “zero length”
ground, you just need two 0.001 pF 1kV
disc capacitors and enough RG-8X to
reach from your rig to the ground rod,
which should be at least six feet, driven
next to the foundation where moisture is
retained. Using a stainless steel worm-
driven auto fuel hose clamp, attach the
bypassed center conductor of the coax to
the rod. Waterproof it with glue, caulk.

001uF
1-3kV

S ———

Fig. 4. Channel 2 trap.,

~5-20 pF

0.8 uH

see (ext
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any length coax
Fig. 5. The coaxial ground.

or acrylic spray. It doesn’t matter if
you're on the third floor: the ground
length is still very short—just a matter
of inches. The other end goes to the RF
generator. That’s the only ground con-
nection you use (see Fig. 5). Use any or
all of these methods in combination, and

. you'll definitely be off Channel 2 for

good!

My Indoor Antenna Farm
Continued [from page 29

required pruning. The metal 1n the
structure also detuned the 40 meter di-
pole, making it difficult to find the elec-
trical center of the antenna. TVI has not
been a problem. The small amount of in-
terference introduced by the 20 meter
antenna over the family room was
quickly cured with a high-pass filter on
the TV set itself. The only place where 1
haven't been able to cure the interfer-
ence was with the burglar alarm. The
sound of sideband audio emanating from
the speaker is annoying, but hasn’t dam-
aged the unit or affected its operation.
Of course, the indoor loop is not as ef-
fective as a full-sized outdoor dipole. It
is, however, just fine for working south-
ern Oregon from San Francisco. My
friends in Japan and Australia may be in-
terested to know that this was the 20
meter indoor dipole I used to work them
with my 20 watt MOSFET amplifier
(References 1-2). It just goes to show
that a resourceful ham, like the members
of the French Resistance, can still make
important contacts while keeping a very
low profile!

References

1. Vreeland. Robert W., W6YBT,
“Transformerless Amplifier,” 73 Ama-
teur Radio Today, August 1995, pp. 48-

2. Vreeland, Robert W., W6YBT,
“More Gadgets for your MFJ-9020.," 73
Amateur Radio Today, October 1993, pp.
10-12.
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73 Review

TD-3 Subaudible Tone
Decoder Module

Hamtronics’ kit saves one club’s treasury—and provides a

Larry R. Antonuk WB9RRT
P.O. Box 452
Marlborough NH 03455

Our ham club’s simple repeater
system had been in service for

almost five years. It was just a basic
controller, with a CW ID, hooking
together a couple of converted com-
mercial mobile rigs. The duplexer
was whipped up by a couple of the
guys in their machine shop. We had
pooled our money and come up with
enough to buy a real antenna
and had talked the cable TV guy
into letting us have some space on
his tower. Overall, it was a good
machine—it rarely needed service,
and covered all of the area we were
interested 1n.

The trouble started one winter. |

We noticed the thing keying up by
itself every once in a while. Mostly

group project!

RACES guys turned their scanners
off at night. Eventually, we were
able to make out a callsign or two—
from another state. It wasn’t just
squelch noise we were hearing. The
repeater was being keyed up by
very weak signals from another
distant repeater system.

But wait a minute! These guys
were operating on our frequency!
We were coordinated! As it turned
out, they were coordinated, too. It
was only when some of the mobiles
were transmitting from the peaks of
high hills that they were just strong
enough to key up our machine.

Finding a solution

Once we knew what the problem
was, the solution was simple. At the
next monthly club meeting, a pro-
posal was put forth. In order to keep
our machine wusable, we had to

“But wait a minute! These guys were operating on
our frequency!”

noise, but now and then you could |

almost make out a voice. We
checked the repeater from one end
to the other—everything was right
up to spec. The noise got worse un-
til 1t got to the point where several
of the locals were no longer moni-
toring the repeater frequency—it
was just too irritating. Even the
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| Lone,

eliminate the noise problem. Obvi-
ously. the best way to do that was to
add a subaudible CTCSS (continu-
ous tone coded subaudible squelch)
tone decoder to the repeater. This
commonly referred to as
PL (private line), would be used to
gain access to the system. All the
users would have to do was to dial

Number 32 on your Feedback card

: _ *‘?E‘ Ve 7l
Photo A, The assembled TD-3 Encoder/De-
coder ready for final installation in the
repeater chassis.

this tone into their synthesized rigs,
and they'd be all set. A show of
hands, and the proposal was soundly
defeated.

Wait a minute! Another show of
hands, and the reason became obvi-
ous. Only about 10 percent of the
active users had rigs that had PL ca-
pability, Most of the group had
older synthesized rigs, and some
still had crystal rigs. No one was
willing to shell out the bucks to add
a PL encoder to his radio. since they
weren’t really going to get any im-
mediate benefits from i1t. The pro-
posal was shelved until the next
meeting.

Over the next week or two the
problem was kicked around, and a

' new 1dea came up. What if those

" other guys already had PL on their

system? We could just set up our re-
pealer L0 not repeat when it heard
their PL. Since our signals were al-
ways stronger, it wouldn’t matter if
they were on the air when we were
transmitting. Our non-PL signal
would just override their weaker PL
signal, and the repeater would kick

in. It seemed like a good idea, and

after a few phone calls it turned out
that 1t would work. The other re-

| peater definitely used CTCSS de-

coding. All we needed was a PL
decoder for the repeater.



Hamtronics to the rescue!

At the next coffee shop meeting
of the Technical Advisory Board we
looked over the specifications on
the various CTCSS decoders. We
had several requirements—quality,
dependability, ease of use, and cus-
tomer support. Since the club had
an abundance of technical ability
and a shortage of funds, we consid-
ered building the unit ourselves,
but the most cost-effective solution

turned out to be the TD-3 Subaudible |

Tone Decoder/Encoder Module from
Hamtronics. The TD-3 was available
as a low-priced kit, which made
the treasurer happy. It was based on
the time-tested NE567 IC, using a
straightforward circuit, so there
were no custom chips to worry
about if i1t ever needed trouble-
shooting. It had a built-in encoder,
so when the day came that we had
to switch over to genuine “PL™ op-
eration we’'d only have to move a

band, from 63 to 250 Hz, in six differ- | the PTT transistor, which prevents it

ent ranges. The proper range is set by
changing the value of a resistor con-
nected to the NE567. Once the unit is
set to the right frequency the sensitiv-
ity is adjusted. This is simply a matter
of adjusting a pot until a signal with a
minimum amount of tone (we used
200 Hz deviation) can be detected.
Normal CTCSS systems like to see
anywhere from 300 to 600 Hz of de-
viation. Adjusting for slightly less
than the minimum value lets you ac-
commodate radios that may be a little
out of alignment, without being so
sensitive that the unit falses on voice
audio.

The results

Once the TD-3 was assembled
and tested, we went to the hill. The
TD-3 was designed for use with the

Hamtronics line of repeater control-

lers. It normally inhibits the COR |

signal from the repeater receiver,
preventing repeater PTT until the

“The board was finished in about 45 minutes, even with the
‘help’ of three kibitzers.”

couple of wires. Best of all, the TD-3
was backed by the folks at
Hamtronics—we were all famihiar
with their history of customer sup-
port. We gave the information to the
treasurer, and he put a check in the
mail to Hamtronics.

A week or two later the UPS truck
dropped off the TD-3. That Satur-
day we met at the shop to build and
install the unit. We opened the box
and found just what we expected
from Hamtronics: a high-quality
glass-epoxy circuit board, high-
quality parts, easy-to-follow in-
structions, and plenty of set-up and
troubleshooting tips.

The board was finished in about
45 minutes, even with the “help” of
three kibitzers. Testing and check-
out were simple. We had access to a
frequency counter, so we simply
needed to hook the counter up to a
test point and adjust a pot for the
right tone frequency. The TD-3 cov-
ers any frequency in the CTCSS

TD-3 hears the proper tone. In our
case, we needed just the opposite:

We needed to inhibit PTT when we
did hear the proper tone. This
turned out to be a relatively simple
task. The TD-3 uses an open-collec-

tor output transistor that goes low |

when no tone is detected, keeping
the COR line low. Rather than using

this on the COR line, we simply |

lifted the ground on the last PTT
transistor before the transmitter and
connected it to the open-collector
output on the TD-3. The repeater
operates the same as before, except
that the ground for the PTT switch
transistor comes from the TD-3. If
the TD-3 is not detecting the proper
tone the open-collector transistor is
turned on, which grounds the out-

put. This ground is fed to the PTT |

switch transistor, which puts the re-
peater into transmit. If the TD-3 is
able to detect a tone, however, the
open-collector transistor opens and
removes the ground reference from

from keying up the repeater.

As a final check, we put the re-
peater on the air and ran some lests
with mobiles and handhelds in our
area. We found that even when the re-
peater was inhibited by a distant sig-
nal, a local handheld was able to
overpower the weaker signal and hold
the repeater on without any dropouts
or flutter. The operation was a com-
plete success!

The TD-3 has been in service for
quite a while now and has survived
lightning strikes, power surges—and
a small family of mice that moved
into the repeater cabinet. We saved a
good deal of money by building it
ourselves and are fully prepared for
the inevitable day when we’ll have to
switch over to conventional CTCSS
operation. Most importantly, the re-
peater is quiet. If we hear something,
it’s a legitimate user using the system.
The RACES team is once again moni-
toring the local channel. The TD-3

Subaudible Tone Module comes
 highly recommended.
For more information, contact

Hamtronics, Inc. at 65 Moul Road,

Hilton NY 14468-9535; phone (716)
392-9430.
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Number 34 on your Feedback card

FRACVERT: Small Fractal
Footprint Vertical

Fractal counterpoise, or top hat too!

round planes and counterpoises
seem Lo be one of those dark ar
eas of Knowledge flor most
hams. Here's a good rule of thumb: Only
a lew radials (most people use 1/4 wave)
cause a radiating counterpoise (bad
news): lots of radials make the vertical
give off most of the RF (good news).
Ultimately, an infinite ground plane is the
best situation as it affords additional gain:
however, for that. you can dream on.
I've been impressed by some of the
weird ways that HFers have accommo-
dated the ground counterpoise problem
for HF and MFE. Europeans seem particu-
larly vexed by this problem since they
usually have small lots, and all seem to

F by 1 F ek .--.:'- .|. - i L E i 3 ! 3 -
LLFs F : s 1 g AL
| ] & VIS ) il

[fragile as it appears.
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want to get on 160m and work Wés.
Their radials are turned sideways, in
hatrpins, twirls or pretzels, or whatever.
They seem to take up the entire lot. I'm
not sure 1f these are genuine solutions;

Chip Cohen N1IR
2 Ledgewood Place
Belmont MA 02178

Try fractals

Fractals have provided a worthwhile
answer. Here I present a radical radial
counterpoise which appears to have all

“The radiation resistance of this vertical is higher

than a conventional system, hence the
better SWR and bandwidth.”

you might be able to get these coun-
terpoises to match for 50 ohms, but
chances are they radiate badly (that
is, very well)—and into the ground
itself.

Aol WAl g gnEa (LTS o
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Photo A. The author’s 20m version of a fractal counterpoise; like a spiderweb, it's not as

the benefits of a multiple (a dozen or
more) |/4-wave radial system. But it
takes up less than 1/20 of the arca. For
those who want the NEC simulations
and more technical details, these can be
found elsewhere.! For now, here are
simple details for making such a ground
for HF verticals.

Technically, the fractal pattern of the
radial ground counterpoise is called a
“third-order ternary dendrite,” as shown
in Fig. 1. The vertical is attached at the
center where the three primary
“branches”™ meet. I made my counter-
poise out of thick aluminum ground
wire, then twisted and crimped the wire
and covered it with aluminum tape.
Many prefer to solder it (good luck sol-
dering aluminum!). Copper wire is a
good substitute, and easier to solder.

Electrically, the fractal counterpoise is
equivalent to a lumped circuit of series/
parallel-connected capacitors/inductors.
The branching replaces the usual paral-
lel arrangement of having many radials.
In hindsight, it seems strange that
branching hasn’t been a well-known
(if known at all) alternative in ground



counterpoises. Fractals provide a natural
alternative solution to a counterpoise’s
equivalent circuit.

The fractal pattern is important, al-
though a pinch of deviation will give
negligible degradation. If you want 1o
scale all the lengths properly. keep in
mind that the system can be viewed as

branches with branches with branches. |

broad 700 kHz at
Minimum VSWR is 1.3:1. The radiation
resistance of this vertical is higher than a
conventional system, hence the better

SWR and bandwidth. The VSWR shows |

that the ground losses are minimal.
Some experimenting is still in order to

see how well the fractal counterpoise

works as a multiband system. Some

“You can now put on radials for a 40m or 80m vertical in a
small lot.”

There are three primary branches that
start from the center and form the outer-
most extents. Each of these is 0.088
wavelengths. Use a ruler to scale the
others as needed, and at your frequency
of choice.

For my 20m version, shown in Photo
A, the longest branch (there are three of
these) was 5.8 feet. Compare this to the
16.5-foot lengths of conventional
spoked radials for 20m and you can see
the huge real estate savings. The coun-
terpoise was on the ground, although it
should work equally well when buried,
or even better when raised a few feet
above ground. If you're using a ground
rod without radials now, this is an easy
way 1o beef up your ground system. Un-
less you live on a postage stamp, this
means you can now put on radials for a
40m or 80m vertical in a small lot. All
you need is the vertical itself.

Speaking of the vertical, there is a mi-
nor change. Instead of being 1/4 wave
long, it needs to be lengthened to 0.3
waves. On 20m that means increasing
the length by 2.5 feet. The change 1s eas-
ily accommodated by a coil if needed on
80m or 160m.

Performance

How does it perform? In a comparison
test with a 20m vertical with four radials
of 1/4 wave, it seems (o have an S-unit
(the mythical 6 dB S-unit) edge. This is
higher than modeling would predict: 1t
should make much less than a 1/2 S-unit
difference. mostly because of the higher
radiation resistance and less horizontal
radiation from the fractal counterpoise.
No matter: it works better. in addition (o
being smaller. It's comforting to know
that less RF is going into the ground,
heating the air, or worse. Incidentally,
the bandwidth (2:1 SWR points) 1s a

. quick checks show that a 30m counter-
poise works on 10m, but I don’t know |

yet if it radiates (sure don’t want it to!).
Experimenting is needed: new fractal
territory ahead!

It is possible to make very small coun-
terpoises and still have good verticals—
but they need to be made 1/3 wavelength
in height or more. A solid circle of the
fractal’s radius also works well at the di-
mensions given here. But at much
smaller radial sizes, the fractal seems to
have an advantage with a higher radia-
tion resistance and bandwidth. This
present combination provides an easily-
made counterpoise with excellent 50
ohm match. but if you want a really riny
footprint, just shrink the fractal counter-
poise and increase the vertical!

Top hats

Finally, you mayv have noticed how
verticals are getting turned upside down
these days, with huge radial-like top hats
capping them off. Top hats are a very old
idea, and a very good one because they
allow vou to shorten the vertical height
by about a factor of two or more. The ra-
diation resistance drops to about 20-25
ohms (from 35 ohms ), but for most of
us that’s not a problem; good elliciency
is still attainable.

Top hats themselves don’t radiate
(much). and shouldn’t. This is not their
problem; their size is. Typically top hats
run up to 1/4 wave. That’s huge!

A more modest “cap™ can be made us-
ing the ternary fractal. Placing the fractal
at the top of the short vertical allows 1t to
be matched. I am not a big fan of top
hats. but for those who need them
(160m-40m ops), the conventional top
hat can be replaced with a ternary fractal
cap (or other fractal). A direct compari-
son for several different sizes shows that

14.2 MHz center. |

Fig. 1. The f[ractal pantern of the radial
ground counterpoise, called a “third-order
ternary dendrite.”

for a given vertical electrical length and
top hat comparison, size savings of
20%-50% are typical. Again, a bit of ex-
perimenting pays off. Fig. 2 is a sche-
matic ol a 1/8-wave vertical with a
ternary fractal top hat, next to a 1/4
wave. It provides almosl equal perfor-
mance. For the truly brave, there’s a
fractal hat and a fractal foot—but that’s
a subject for a later paper.

Jazz up your vertical with a ternary
fractal counterpoise or top hat. Either
way, the size savings will be substantial,
and you'll have the most radical radial
antenna around.

Reference:

. Cohen, N.. “Fractal Antenna Gal-
lery,” Communications Quarterly, Sum-
mer 1996. Aspects of this work are
patent pending.
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Fig. 2. Schematic of an 1/8-wave vertical
with a ternary fractal top hat, shown next to
a {/4-wave.
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Number 36 on your Feedback card

Have We Been Had?

am sure that many ol you have
Iheard about what was called the
“Big October Meeting.” For those of
you who have not, it was a meeting
called by the ARRL for those of us in the
frequency coordination community (o

discuss our problems and talk about set- |

ting up a national organization. I am Bill
Wells WASBHSU, Chairman of the Indi-
ana Repeater Council, and I attended
that meeting. Why should you care
about this? Well, this will have an 1m-
pact on repeater coordination and band
planning all over the country, so if you
operate on the VHF/UHF bands or ever
plan to operate on the VHF/UHF bands,

Again?

to respond to a request from the FCC
that they (the FCC) be provided with a
single point of contact to interface with
the coordination community. In fact, we
were sent a total of seven different agen-
das for this meeting if you count both
those which arrived by Internet E-mail
and those which arrived by good old
USPS snail mail. All of these agendas
contained the following item as agenda
item number one:

1. Discussion and Decision: Response
to FCC request that it be provided a
single point of contact with the coordi-
nation community, through which the

“Book publishing is something which the ARRL does very well
and they make a lot of money doing it.”

you'd better care! Before I continue, a
definition of “Ex Parte Communica-
tions” might be helpful to you. An Ex
Parte Communication is any communi-
cation which i1s not part of the public
record, concerning a pending or pro-
posed legal action (a rule-making is a le-
gal action) which may influence the
outcome of the action. Example: I talk to
the judge who 1s conducting your trial
for drunk driving and tell him that I saw
you drinking with my wife and you were
stoned. This is an Ex Parte Communica-
tion because I am not a witness; that is, |
am not called to testify at the trial. Ex
Parte Communications are not only im-
moral, they are also illegal. 1 ask you to
consider the following material carefully
and then ask yourselves il an Ex Parte
Communication was involved.

The nation’s frequency coordinators
were called to this meeting in St
Charles, MO, by the ARRL. We were
told that the first order of business was
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FCC would recognize and support local
and regional coordinators. (This was cut
from an E-mail message which was sent
on September 11, 1995, to the Coordina-
tors Internet Remailer by Steve
Mendelsohn WA2DHE, former ARRL
Hudson division director, now the
ARRL first vice president).

Well, this seems pretty clear-cut. We
were told that the FCC had requested
that the League set this thing up for them
so we all went (some of us not very hap-
pily) to St. Charles MO, on October 7,
1995.

The ARRL had all their heavyweights |

there: President Rod Stafford, Executive
Vice President Dave Sumner, General
Council Chris Imlay, and half a dozen or
so division directors and members of the
executive council. This heavyweight
presence would certainly belie the
ARRL claim that they were only there to
serve as meeting facilitator.

William Wells WABHSU

The Indiana Repeater and Auxiliary
Council, Inc.

Box 1092

Logansport IN 46947

chief, was there and gave a short address
to the group following a pep talk by Rod
Stafford. Following his address, Mr.
Haller held a question and answer ses-
sion. During the Q & A session, Steve
Wilson WB9SHY. the vice chairman of
the Indiana Repeater Council, put the
following question to Mr. Haller: *...
Did the FCC, YES or NO, request the
single point of contact (discussion) for
the Coordinators’ Meeting?” Mr.
Haller’s answer was, “No, we did not re-
quest it.” Several minutes later Steve
Wilson. now holding up a copy of the
meeting agenda said. “l am holding in
my hand a copy of the meeting agenda
which was published by the ARRL
which states: ‘Discussion and Decision:
Response to FCC request that it be pro-
vided a single point ol contact with the
coordination community.” Did the FCC,
YES or NO, request a single point of
contact for the coordinators?” Mr.
Haller’s answer again was, “No, we did
not request it.” Following that answer
Rod Stafford quickly assisted Mr. Haller
down f[rom the speaker’s platform.
There is a videotape of this available to
anybody who doubts me on this point.
Several times during the meeting
ARRL representatives stated that they
(the ARRL) are not frequency coordina-
tors and have no interest in becoming a
frequency coordinator. If you have a
very recent copy of the Amateur Radio
Service Rules, please turn to 97.301 (e)
(3). This rule now states: “No amateur
station may transmit in the 219-220
MHz segment unless the licensee has
given wrilten notification of the station’s
specific geographic location for such
transmission in order o be incorporated
into a database that has been made

Ralph | available to the public. The notification

Haller, the FCC deputy wireless burcau | must be given at least 30 days prior (0



making such transmission. The notifica-
tion must be given to: The American Ra-
dio Relay League, 225 Main Street,
Newington CT 06111-1494.”

It sure sounds to me like the ARRL is
in fact a frequency coordinator and has
usurped coordination of 219-220 MHz
from the local and regional frequency
coordinators, such as the Indiana Re-
peater Council, which are defined in the
FCC rules at 97.3 (a) (21).

When the meeting came to a close it
appeared as if the ARRL had been ap-
pointed by the coordination community
as the single point of contact with the
FCC. The Indiana Repeater Council,
seeing a secret agenda at work here,
went away very dissatisfied with the
outcome of the meeting. A weekly ama-
teur radio tabloid broadcast erroneously
reported that Indiana would never sup-
port the SPOC even though we had pro-
vided a written statement to its editor of
the conditions under which we would
support a SPOC.

I want to state for the record that the
Indiana Repeater Council is satisfied
with the work of the drafting committee
which was appointed at the meeting and
will support the new national organiza-
tion which has been proposed.

As I stated, we saw a secret agenda
at work so we decided to investigate.
The Indiana Repeater Council filed a
Freedom of Information Act request
with the FCC, asking for information
concerning the supposed FCC request
for a SPOC. One document which we
were sent was most interesting. It 18 a
letter from the ARRL Rocky Mountain
division director and Chairman of the
ARRL Ad Hoc Repeater Committee to
Ralph Haller.

The letter is herein quoted in full.
“Dear Mr. Haller:

I want to thank you for the most en-
joyable visit Rod Stafford, Chris Imlay,
and I had with you earlier this week. You
were most cordial and we appreciated
your attention and input to our [empha-
sis added] repeater proposals.

To summarize our meeting Monday,
June 19, 1995:

1. The ARRL will hold a meeting in
St. Louis, October 7, 1995.

Amplifiers, ATV Down Cnnverters t:r Hard to Find Parts

LINEAR A
HF Amplifiers
PC board and complete paris list for HF amplifiers described in
the Motorala Application Motes and Enginesring
Bulletins:

ANTT9H
ANT7OL
AN 762
EB63
AR305
AN 758
AR313
EB27A
EB104
AR347

MPLIFIERS

(20W)
(20W)
(140W)
(140W)
(300W)
{(300W)
(300W)
{300W)
{600W)
(1000W)

2 Meter Amplifiers (144-148 MHz)

(Kit or Wired and Tested)
35W - Model 335A, $79.95/$109.95
75W - Model B75A, $119.95/5159.95

440-450 MHz Amplifiers

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

For detailed information and prices,

ADDITIONAL ITEMS
Heat Sink Material
Model 99 Heat Sink (65" x 12" x 1.67), $24.00
CHS-8 Copper Spreader (B "x 6" x 3/8"), $24.00
Low Pass Filters (up to 300W) for harmonics
Specify 10M, 15M, 20M, 40M, BOM or 160M
HF Splitters and Combiners up to ZKW

=)= =
Plea-d rolls up and hides in his 4-ounce pocket-sized holder, | D))
wailing like the Gerie in a bottle till you need full-quisting ¥ gl
signal pouwch.
Call him lorih ard his glistering bleck weather sealed lines
reveal a sleek end-fed hallwave antenna ready to hang anywhera. Sus-
pard in the apanment close! or palio doonway. Attach Plco-J by el sl e
glass of curtain rod. He needs no radials for broadhand low-
angle omni healfwave gain,
Carmy Plea-J with you tor emergencies. Hang in ihe motel when on the
road. He improves rangs. boosts receptiod. saves batteries.
Ploo-d comes ready lor work with 727 isolated coaxial feedline and gold
pin BNG. Typical edge-to-edgs SWH under 1.2:1. Hand-crafted in the

$49.85/569.95

Model ATV-4 (902-926)
(GaAS - FET)
$53.95/$79.95

5S4
infa 1 -‘Tﬂﬂfs Antennas West
Box 50062-D & Malors Order Hotline e
PBiets | DualBandaddss 801-373-8425
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Special Expires September 30, 1996 1

| B One Year Wamanty

HARD TO FIND PARTS

= AF Power Transistors
* Broadband HF Transformers
= Chip Caps - Kemat/ATC
» Matalclad Mica Caps - Uneloo/Semco
* ARCO/SPRAGUE Trimmer Capaciiorns
We can get you virually any RF transistor!
Call us for “strange® hard to find parts!

ATV Down Converters
(Kit or Wired and Tested)

Model ATV-3 (420-450)
(Ga AS - FET)

DIGITAL FREQUENCY READOUT
For older analog transceivers

TK-1  (Wired and Tested)$149 .95

call or write h:rr a our free catalog!

508 Millstone Drive = Beavercreek Ohio 454?4 5840
Phone:(513) 426-8600 » FAX (513) 429-3511
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ULTIMATE MODIFICATION BIBLE VOL V
NEWEST AND MOST COMPLETE!!!

CIVER 1008 MIKE WIRMNG CORES FOR OB AKD HAM RADIOS

CVER 530 OB POWERMODULATION BEOOST RETRUCTIONS.

OVER 10 MODIFICATIONS FOR CB FLLS

OVER 125 MODIFICATIONS FOR HAM RADIOS

OVER 41 COMPLETE SYWTHESIZED CRYSTAL CHARTS
WITH RISTRUCTIONS

DVER 10 PRECALCULATED MODIFICATION SRYSTAL
CHARTS

DVER 30 SCANNER MODIFICATIONE. AND TEN METER RADIO
MODIFI ATIONS Y

LTHER SCHEMATICS AND ANTENNACDAK dh GANLOE S CHARTS

KDC SOUND ORDERS OMLY: [-800-2%-5405
POBONESIT  ALL OTHER CALLS: 405-735-3742
GRAMGERLAMD THIT302

CIRCLE 151 ON READER SERVICE CARD

roes E
m.ﬂun:& i

$29.95

KONEY OROER,
MOMESC 24 OR CK.

B Matched cell construction
8 Case re-build service

B Long life, extended operating time
We also offer: Camcorder Batteries Accessories
Cordless Phone Batteries  Custom Battery

NiCad Cells # Lithi 1
0 S G i Tor Fst

$1.00 for each add1 battery - US. only
Massachusetts residents add 5% tax

Availabe
from your
dealer...

the only fhmg low about our charge is the cost...

132

300 Centre Street ¢ Holbrook, MA 02343 ¢ (617)767-5516 ¢ FAX (617)767-4599

http://home.navisoft.com/perip hex
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2. We are inviting about 100 repeater
coordinators to attend. The League will
sponsor and chair the meeting as facili-
tator primarily for the benefit of the re-
peater coordinators. Secondarily, we
hope the FCC (you) may benefit from
organization and cooperation worked
out by the coordinators themselves (o
help you solve repeater coordination
problems arising from time to time.
Thirdly, ARRL is acting in the belief the
meeting may benefit the League mem-
bers and all amateurs through better co-
operation and coordination of amateur
repeaters.

3. It is our sincere hope that you per-
sonally will be able to attend.

4. We view as goals: A. Appointment
of repeater coordinators—including rec-
ognition of present, non-challenged
coordinators. B. Setting of qualifications
and criteria for appointment of coordina-
tors. C. Licensing of repeater stations,
with coordination a prerequisite to
licensing. D. Single point of contact
[emphasis added], through which ama-
teurs will contact the FCC. E. An ac-
cepted method of dispute resolution,
including methods of appeal and review.

.I"‘._
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Barry

Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950
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Consideration of whether the FCC
should have a role in such resolution,
and if desired. what such role should be.

5. The League neither proposes nor
urges a role for itself beyond this single
meeting. The League 1s acting solely as
a facilitator, with the hope ol seeing a
national cooperative coordination result-
ing in widespread, effective use of
repeater communication.

6. We look for you (the FCC) to agree
with the goals set forth above and pro-
pose such regulatory action as may be
necessary |[emphasis added).

7. We look for an agreement among
the coordinators that will provide the
sort of self-regulating activity the Ama-
teur Radio Service has traditionally
enjoyed.

If you have any suggestions for the
items covered in this letter, would you
please send them to me, Chris or Rod.

Once again, thank you for your hospi-
tality, kindness, and helpfulness to us
and to the League.”

There you have it. This letter shows
that the SPOC was an ARRL idea, not an
FCC idea. You add that to Mr. Haller’s
clear statement at the meeting that the
FCC did not request the SPOC and you
can see that this was an ARRL show all
the way. Now, I am not a lawyer, but
bearing in mind the definition of Ex
Parte Communications which was pre-
sented at the beginning of this article. it
would appear that if the ARRL Chair-
men as well as Stafford and Imlay have
nol committed Ex-Parte Communica-
tions, they are at least well down that
slippery slope and they have at least car-
ried out a great deception on the coordi-
nation community as well as on the
amateur community in general,

But why, you might ask, would the
ARRL want to promote this deception?
Whalt do they get out of the deal?

One thing 1s greater stability in the co-
ordination community. This, everybody
agrees, would be a good thing, There is
something else which they would get if
they were appointed as the SPOC: con-
trol of all the coordination databases,
which would guarantee that they could
publish any repeater directory product
they wanted and be forever free from
any possibility of being charged a



royalty for use of the data. This would also
place them 1 a position 10 prevent any
other publisher from using those same da-
tabases. It would also place them in a posi-
tion to eventually charge you a fee if you
wanted to coordinate a repeater and to set a
national band plan.

Now, I have no objection to the ARRL
publishing a repeater directory. Book pub-
lishing is something which the ARRL does
very well and they make a lot of money
doing it. The ARRL Repeater Directory 1S
in fact the ARRL’s most profitable prod-
uct. By publishing a repeater directory the
ARRL is in fact doing me as a frequency
coordinator a great service. However, we
at the IRC, and most other frequency coor-
dination councils, operate on a shoestring
budget and the council officers often put
up hundreds or even thousands of their
own personal dollars to get the tools
needed to provide the service which we
provide to the amateur community.

A fair royalty charged to any publisher,
including the ARRL, for the use of the co-
ordination databases which we generate
and maintain could fund the national orga-
nization which the ARRL seems to want as
well as the underlying local and regional
frequency coordination councils.

So I call on the drafting committee to
keep the SPOC organization completely
free of the ARRL and to negotiate for the
coordination community a fair royalty for
the product of our collective labor. I would
say that a good starting point for this nego-
tiation would be 10% of the sales revenue
plus 20% of the advertising revenue gener-
ated by the product to be licensed to be di-
vided between the national organization
and its underlying local and regional fre-
quency coordination councils. What the
ARRL and all other publishers would get
for their money is better frequency coordi-
nation, more accurate databases, and
greater stability in the frequency coordina-
tion community. The ARRL and other
publishers would therefore be able to pro-
duce a higher guality product for you, the
amateur community.

Ffd Day Antenna

Installation
System

ANTENNA

LAUNCHING 52;95
MADE EASY <5 Al

Chip

1-801-373-8425

i A ntennasWest
B 500625, Provo, UT BL60S

Ry Iur Astionn
Fasi & Easy lolUss
E limirates Climbing
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Continued from page 9

With all due respect to this year’s banquet
speaker, they should have spent whatever it
took to get Jean Shepherd K20ORS/4 up there
on the podium. I don’t know of anyone else
in ham radio who can entertain like Jean.
Old-timers will remember him for years on
WOR every night. They’ll remember his sto-
ries in Playboy, his books, and his movies.
Pry him out of Sanibel Island.

I may be doing Paul Shuch, this year’s
speaker, an injustice, but since | have a lot of
trouble with his whole SETI idea, consider-
ing it a big waste of time and money for rea-
sons I'll cover in my editorials, his talk
didn’t make me want to go to the banquet.
Shep would get me to the banquet, if I were
coming to the HamVention. And he might tip
the scales, if all else was equal, to bring me
to Dayton.

Hey, it's show biz, guys.

SETI

Ask me why I'm sour on the search for ex-
traterrestrial intelligence (SETI). Okay, glad
you asked.

It has to do with cosmology and the age of
the universe. Have you read any of the books
on the subject on my recommended book
list? Even if you accept the big-bang theory,
which is more of a religious matter than one
of scientific fact, the universe checks out to
be at least 15-20 billion years old. And our
earth is only a measly four billion or so.

And our poor old solar system 1s way oul
there on a remote arm of our galaxy. Thus, if
you accept that life somehow is able to get
started on new planets where the right condi-
tions prevail, and considering that there are
hundreds of billions of stars, presumably all
or most with planets, the likelihood is that
there are billions of worlds where life has
developed to a fairly advanced stage. The
likelihood is also that a bunch of these got
started even billions of years before we did.
Or even more, if you are not a worshipper of
the big-bang theory.

Now let's switch to radio communica-
tions, which is a big deal right now. One
hundred years ago scientists were managing
short-range contacts with spark and Morse
code. In a hundred years we've gone from
spark to digital TV via satellites and global
communications. Now, do you honestly be-
lieve that we are not going to make anything
significant in the way of further communica-
tions developments in the next hundred
years?

If you'd been a scientist a hundred years
ago, how accurately could you have pre-
dicted the communications systems we have
today, with cellular phones, paging, faxes,
the Internet, and so on? Am | off-base to sug-
gest that today’s scientists have just as little
chance of predicting what communications
will be like in 2096 as those of a hundred
years ago? And once you're with me on that,
let's go to what communications systems

Continued on page 43
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Number 40 on your Feedback card

Communicating on the Internet

With Quarterdeck—license-free!

Don Johnson K7UGQ
23 David Street
Enfield CT 06082

nce the little secret of college stu-

dents and computer techies, the
Internet has emerged as a popular
method of communicating with hun-
dreds of thousands of people. Unlike
ham radio, where the media of transmis-
sion is RF energy, Internet communica-
tion takes place over the telephone lines.
The Internet offers state-of-the-art.
noise-free multimedia contacts with
companies, hobbyists, and organiza-
tions, etc., without requiring a code test!
In fact, it requires no license, test, or
demonstration of computer or telephone
knowledge. A true Plug-and-Play form
of communication—or is it?

Several programs are necessary (O ‘

| complete the complement of software |

for full-up Internet communication. In-
dividual ancillary Internet programs can
be obtained from any number of soft-
ware dealers or downloaded. often as
developmental software. Some compa-
nies offer many of these programs, inte-
grated as a suite of Internet applications.
Bundled software often offers similarity
of operations between applications,
and/or commonality of file service. This

'~ translates to ease of set-up and opera-

tion. If you think setting the clock on
your VCR 1s clumsy. try installing

‘ Internet software. A whole new world of

terminology and technology is standard
equipment when dabbling on the net.
For example, the following statement
was extracted from a browser’s set-up
sheet: * ... make sure that you obtain a

“This package has everything but the kitchen sink!”’

Prior to 1993, communicating via the
Internet required learning obscure UNIX
commands, coupled with several differ-
ent executive programs for each of the
different tasks performed on the net.
Mail programs. telenet programs, dial-
ers, and browsers were commonplace. In
fact, you would never have used the
words “multimedia,” “program integra-
fion” and “Internet” in the same sen-
tence. Talk about an oxymoron!

Like the rest of computer technology,
Internet software continues to evolve
rapidly. Although the improvements are
transforming the way individuals com-
municate, the rapid pace of change is of-
ten frustrating, as is the possibility of
choosing the wrong software for your
needs. When software is quickly devel-
oped and brought to market, it’s often
difficult to use. Initially this was true
with Internet software.
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service provider that offers a local tele-

' phone number PPP capable of TCP/IP

connection with full HTTP capability.”
Throw in set-up questions like: “List
your domain address, your popd and
smtp address and your IP address,” and
now you re ready to pull the plug.

One supplier of integrated Internet
software has gone an extra mile (o assure
success for first-time Internet computer
users. The Internet Suite II program by
Quarterdeck Software™ not only offers
a full multimedia browser. but all the op-
tional Internet tools required 1o establish
an Internet account, or use an existing
account, with very little effort. In fact,
the box should have a label reading
something like * ... prior Internet knowl-
edge not required ...”

Quarterdeck’s Internet Suite I1© is an
integrated set of essential (and then
some) communication programs for

both on-line and off-line communica-
tions, Designed for Windows 3.X and
Windows 935, this package supports both
Internet and INTRANET (Internal Local
Area Network) communications, and is
loaded with goodies. Real Audio Play-
ers. QuickTime movie viewers, Adobe
Acrobat viewers, full functional Internet
Directory, and Norton Utilities anti-vi-
rus software are included with the pack-
age. A very nice addition is the
Cyber-Sitter, providing parental control
over sexually explicit matter. Not only
is this an easy program to install and
operate, but it’s a safe one 100!

Component highlights

Omosaic Browser: The most common
piece of Internet software and surely the
most talked about is the browser (see
sidebar). The Qmosaic Browser supports
HTML 2 conventions with data security
and full encryption, and provides very
tast multiple document reads. Powerful
drop-and-drag support eases organizing
Internet addresses.

Omessage Center: More than just an
E-mail program, the true power of inte-
gration shows up here. Full-featured
Electronic mail, Usenet and Newsgroups

- are among some of the message center

features.
OTerm (TELNET): Emulates DEC
VT52, VT100, VT220 data terminals.
QFTP: Point and click interface that
works with Windows File Manager to al-
low downloading of software from other
people’s computers to your own.



Global Chat: Participate in live chat
sessions using Internet Relay Chat
(IRC). Chat rooms are similar to having
a packet QSO.

QOWinsock: Contains a multi-feature
dialer that can coexist with other
winsock programs installed. Automati-
cally detects and identifies your modem
and executes dial-up procedures when-
ever an Internet application is run.

Location Manager: Provides phone

Internet and handles all the details. In-
cludes the initial “Connect and Play”
feature, a list of over 80 percent of the
leading Internet providers, including the
phone numbers and set-up strings. Addi-
tionally, over 250 popular modem phone
numbers and set-up strings are included.

Each module can be modified to sat-
isfy your individual preferences. If it

weren’t for the default settings, the |
amount of user configuration could be-

come a real headache. For the beginner,
too much versatility may be a disadvan-
tage. However, as you progress from the
Newbie stage to becoming a more profi-
cient user, you'll appreciate the power of
a fully configurable program.

The users’ guide consists of over 400
pages of tips, screen drawings and in-
structions to assist you toward success.
The guide is also organized in a logical
sequence, set up the way most people
would discover each module in the suite.
If you can’t find something in the docu-
mentation, try asking Quarterdeck via
any one of the avenues given.

While including so much, Quarter-
deck did leave out a few, albeit minor,
features. Internet Suite cannot handle
newsgroup threads, level 3 HTML, or
Java support (if you aren’t sure what
these features are, don’t worry. They

handle advanced initial on-line connec- |

tion to the Internet and tie together news
groupings by subject). Missing from the
excellent user guide is assistance for the
Cyber Sitter, Anti-virus, and real audio/
video components of the package. There
is, however, more than adequate on-line
information to assist you with these
advanced programs.

As 1 said, this package has everything
but the kitchen sink! There are other
Internet programs that offer a little better
capability individually, but nothing as
well integrated, as much fun, or as easy

to get started as Internet Suite I After |

you get logged on to the Internet, send |

. support@quarterdeck.com.
numbers the user can dial to access the

me an E-Mail. I'll send you a reply E-
Mail confirming the QSO, a sort of QSL
card from the state of Connecticut. Care
to try for Internet WAS? Besides being
another form of communication, it's a
lot of fun!

Contact: Quarterdeck Corporation,
13160 Mindanao Way, Marina del Rey,
CA 90292-9705; phone: (310) 309-
3700, FAX: (310) 309-3217; E- rna:l

Web Browsers

Web browsers provide a computer

| graphics and information. Before
today’s plethora of web browsers,
 Internet searches were text-based, of-
fering no real multimedia excitement
for the viewer. Credit for the first real
web browser goes to the National
Center for Super Computing Applica-
tions. As the creators of a program
called MOSAIC, they almost single-
handedly opened up the World Wide
Web to public viewing and scrutiny.
This one development is credited with
sparking the phenomenal rush to get
on the Internet.

Several commercial companies saw
opportunity in improving the original
MOSAIC program. Each company
added their own bells and whistles;
however, most browsers in use today
are related to the original MOSAIC
program.

' window into the Internet world of |

ONV SAFETY BELT

P.O. Box 404 * Ramsey, NJ 07446
800-345-5634
Phone & Fax 201-327-2462

NEW FROM ONV
FULL-BODY HARNESS

ONV Saiety Belt with Seat Hamess

=55 00 LFS

W=z T Cheissh

OSHA
Ve Srap WorDeaoe
Crdar meas, e
T iy Wess

M?I_

ONV Tool Pouch $15.95] [€

WITHOUT SEAT HAFIN ESS

® Adjustable to 42" waiste ® Special Safety Lock

e 5000 LB. TEST » OSHA Large &= 58" mad §10.00

Omv Tool Pouoh 515596
+35.00 UPS

Wisa LT Crece
TOWER CLIMBING LANYARDS

3 feat with lar lla hook to ch
JONV Safety Beli. Foruso on

on ONV Safety Belts. For use on
o= 00 LIS

towers, [atters, etc.
NOW FEEL SAFE CLIMBING TOWERS

Get The Picture!

VHF w:at Sutellrte Decodlng
Call or write for our free ccm::llog

CIRCLE 250 ON READER SERVICE CARD

WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.L. is the
answer for beginners and experts alike.
*(et the software the ARRL sells and usesto create
practice and test tapes; and Morse Tutor Gold 1s

approved for VE exams at all levels.

*Since 1987, GGTE has guided nearly 20,000 hams and prospective
hams around the world through proven structured lessons and a
varety of character, word and conversation drills, Straight forward
menus make the process simple and fun,
*This program features easy and speedy self nstallation; random
character dnlls with the characters you select; and you can create
your own dnlls or import text files. You can type what you hear or
copy by hand and see the results one line at a tme. Pick the
Famsworth or the standard method; select the lone requency most
comfortable for youor select vour code speed n tenths of aword per
minute. For all DOS computers You are always in command
Certified _
bv Morse Tutor Gold uses your intemal speaker
- or sound board. And, ifvouuse asound board
Morse Tutor Gold supports volume control

Sound Blaster and the Sound Blaster Compatibibity
Logo are trademarks of Creative Technology Lud
vvaitlable thru dealers, the ARKL.
SIS KHICAT jd 52 A2 tavi o
GGTE. PO. B
(A 92659

e el 529,95
Ml TS
_14il:~ Dept. M IH wew port Beach,

.:‘ . I li I.|'~|~.

Specify 3 °f, or

NO TUNERS

NO RADIALS
NO RESISTORS
NO COMPROMISE

SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*Seoe review in OclL 73, 1984 *Sepl. 73, 1985 March 73, 1986
CO, Dec. 1988 Mar. W.R 3 MOV. 72, 19

BILAL COMPANY %‘
137 Manchester Drive

Florissant, Colorado 80816
(T19) BBT-0650

| CIRCLE 42 ON READER SERVICE CARD
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Number 42 on your Feedback card

An Antenna Plotting Oscillator

Here's a handy one-chip piece of equipment you can build.

y inierest in experimenting
with small loop antennas,
mainly for 80 and 160 melers,

gol me interested in building a small sig-
nal source to use lor checking their ra-
diation patterns. For years I used an old
surplus BC-221 frequency meter as a
source, but when I read about the Harris
HA7210 low power crystal oscillator,
available in an eight-pin IC, I knew it
was time to upgrade my lest equipment.

A big old BC-221 is okay for checking
small rotatable antennas, but 1 wanted to

be able to check the radiation patterns of |

larger low-band antennas, and that
meant being able 0 move the signal
source around, instead of the antenna.

The HA7V210 1s a crystal-controlled
Pierce oscillator which can be pro-

grammed to operate between 10 kHz and
10 MHz. All it requires is the addition of
a parallel mode crystal and a 0.1 puF by-
pass capacitor, plus a DC supply of up to
10 volts. The power consumption is well
under 1 mA, so even a 9V transistor ra-
dio battery will do the job just fine. The
circuit 1s shown in Fig. 1.

Changing the links between pins 6, 7,

~and 8 selects the desired subrange be-

tween 10 kHz and 10 MHz, as detailed
in the Harris HA7210 specification
sheets. I used three crystals, which are
sclected by SW2. The frequencies of
these parallel mode crystals can be any-
where in the bands you want to check,
from 160m up through 40m. This means
that any convenient junk box or low cost
surplus parallel mode crystals can be

SW1 On-Off
+ o i
6VDC g e
x | & L I 10 UF
CRYSTALS
D SRS SRS B
| T g e GRS,
SW2
CRYSTAL
SELECT

Fig. I. The circuit.
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Richard Q. Marris G2BZQ
35 Kingswood House
Farnham Road

Slough SL2 1DA, England

Parts List
IC HA7210P - Harris |
semiconductor |
Socket Eight-pin socket
for HA7210P
SWi1 Mini-toggle on/off
switch |
SW2 One-pole/three-
way small rotary
switch
|
| Crystals 160m, 80m, and
40m (HC45U
oKay)
C1 10 uF capacitor
C2 0.1 uF ceramic
capacitor |
|
C3 4.7 to 30 pF, if
required
L1 1 mH small RF
choke
Plug Phono plug with
plastic case
Jack Phono jack
Box Your choice
Whip, battery holder, etc.

used—for example, the prototype used |
MHz, 1.850 MHz and, 3.5860 MHz.

These were all HC49U type crystals.

This is a small gadgel, so find some-
thing small in which to build it. Any of
the common mini-boxes are suitable.
The supply voltage I used was +6 volts
DC, supphed by four AAA batteries in a
battery holder. The consumption was be-
tween 450 and 800 A, depending on



the frequency and the output loading.
Make sure that the leads to C2 (0.1 uF)
are as short as possible, and use a plain
perforated board to avoid any possible
ground plane effect you might get with a
copper-clad board. Otherwise the layout
1S not critical. In the unlikely event of in-
stability, add C3, trying from 4.7 to 30
pF with short leads. The oscillator will
only radiate for a few feet so it won’t
cause QRM or TVL If you need a stron-
ger signal, use a longer whip. In my
work with loop antennas I rotated them
and plotted the signal strength. With
fixed antennas you move the oscillator
around the antenna in a circle while tak-
ing field strength measurements for your
plotting points.

This new IC i1s well-documented by
the manufacturer, Ask Harris Semicon-
ductor, Box 883, Melbourne, FL 32902,
for copies of their “BA7210 Low Power
Crystal Oscillator,” File No 3389.3, and
their Application Note AN9317,
“Micropower Clock Oscillator and Op
Amps provide system control for batte
operated circuits.” %

—

NEVER SRY DIE
Continued from page 39

will be like in a thousand years. Ten thou-
sand? A hundred thousand? A million?

Our first civilizations didn’t get started
until about 5,000 years ago, and I'll have
more to say about that when I get Sirius.

Is it even remotely possible that some new
communications medium will be developed
that we don’'t even suspect today? Or per-
haps, like telepathy, that we do suspect? One
that doesn’t have the bandwidth, interfer-
ence, power, and time constraints of radio?

It seems to me that radio communications
is just a passing technology that will eventu-
ally be replaced by something substantially
better. It’s a phase that many civilizations
will go through for maybe a hundred years or
so of their existence. Thus, trying to find
worlds which are advanced enough 10 use ra-
dio, but have not yet moved on to better
communications systems, a matter of per-
haps a couple hundred years at best, out of
millions, seems like a huge waste of money.
We might do better to invest our efforts in re-
searching other communications systems.

If, for some reason, you have some doubts
about there being alien civilizations which
have visited earth, then you are in serious
need of some reading. Erich von Diniken in
his Chariots of the Gods makes a good case
for prehistoric alien visitors. As does Gra-
ham Hancock in his Fingerprints of the
Gods. Now I'm reading The Sirius Mystery
by Robert Temple. Maybe you've seen the
TV exposé program on the Dogon tribe in

Continued on page 47

ﬂ

AL |'|I

COAX (50 OHM “LOW LOSS” GROUP)

TTEM 100fup ... S00ft
FLEXIBLE" 8613 FOIL +85% BRAID 2708 @ 4D0MHz.................. S58M . _ S&6M
9913 FQUAL FOIL +65% BRIAID 2 T dB @ 400 MHz on_ . 4o

LA 240 DBL SHLD (BX SIZE) 1A JACKET 1.7 d6 @ 50 MMz 43n 42m
LA 400 DEL SHLD WA JACET27 88 @ &50MHr Sam 1A
LR 400 LATRAFLEX DSl SHOTPE* KT IvEB 2 450 TR Ta
LR 500 DEL SHLD WA JACKET 1 T @ 450MMr 158 1224

LDF4-50A 1/2* ANDREWS HELIX 15 0B @ 450 MMz 2S A wp) 2108
FSJ 50 14* ANDREWS SUPERFLEX 221 8 @ 15002 5 & & up) 1 500

COAX (50 OHM “HF" GROUP)

1TEM 100ft/up ... 5001
RG213/U MIL-SPEC DIRECT BURIAL JKT .6dB @ 50MHz............ 38M ... 344
RGAL FOAM B5% BRD UV RESISTANT JKT 1.20B@ 50MMz.. 32M ... 30M
RGBEMIn{X) 95% BAD BLK UV RES XT (GAY, CLA, or WHT KT TOO) . 15M ... .13k
RGS8U SOLID CENTER COND 95% BRAID . i5M___ 13h
RGSEAU SOLID CENTER COND 85% TC BRAID ™ 154
450 Ohmn SOUID 15Ga COW LADDER LINE an 104
450 Ohm STRD16CGs CW LADDER LINE 130 ™
24Ga SOLID VPR UNSHLD LAN CABLE 1EVEL 5 AVC XT T |
RG240 DBL SILVER SHLD MIL-SPEC (25 P & Upj 1.75%

AG 142U DBL SAVER SHLD MIL-SPEC “TEFLON" (25 F1& Up) 1.25M

ANTEMNNA WIRE (BARE COPPER)

1TEM 100ft/up ... 5001
14Ga. 168 STRD "“SUPERFLEX" { Ouads, Port set-ups eic.)........ 121 ... .104
14Ga. 7 STRD *HARD DRAWN" (pamanent Dipoles, etc). ... 0BM . O7A
14Ga SOLID "COPPERWELD" (very long spans, &ic. ) ... O8% . O7M
14Ga SOUID "SOFT DRAWN" {ground radisls, eic ) oah___ OTH
316 DEL BRD “DACRON" ROPE 7708 TEST, WEATHERFROOF 124 -t

FOR COMPLETE
LITERATURE SEND
0S.ASE

CABLE X-PERTS,INC.

ORDERS ONLY: 800-828-3340
TECH INFO: 847-520-3003 FAX: 847-520-3444 =

416 Diens Dr., Wheeling, IL 60090
e-mail: cxp@ix.netcom.com

ROTOR & CONTROL CABLES

ITEM 100fup 500N
5271 BCond. (2114 622) BLK UV RES JKT Rec up ko 1251 20 184
4050 8/Cond (216 622) BLK UV RES JKT Rec up o 200 & aum 34N
1416 BCond (214 6/18) BLK UV RES JKT Rec @ o 300 1t o &t
1216 BCond (212 6'8) BLX UV RES JXT Rec o 500 TR i |
18 Ga Sud 4Cona PVC JACKET 20m R |
18 Ga Swd SCond PVC JACKET 2e 0%
18 Ga Swd 6Cond PVC JACKET sl | 2R
18 Ga Sid 7Cand PVC JACKET Ft | i % |

COAX W/SILVER TEFLON PL259's EA END

isoldered & tested)

100f *FLEXIBLE" 9913 FOIL +95% BRAID 2.7dB @ 400MHz ............... $45 00/each
S0Mt “FLEXIBLE" 8913 FOIL+95% BRAID 2.7dB @ 400MHzZ .............. $35 00/aach
1000 HG21 3U MIL-SPEC DIRECT BURIAL JKT. 1 5408 @ 50MHz ... $45.00/each

50ft RG213U MIL-SPEC DIRECT BURIAL JXT 1,508 @ 50MHz ......... 526 00/each

100N RGAA FOAM 5% BRD UV RES JKT. 1.2dB @ SOMHz . 540 00/pach
S50f AGEU FOAM 9S%BRDUVRES MT 1208 @ S0MHy 597 Shisach
1000 RGEMN (X) 35% BRD UVRES KT, 2548 @ 500G 521 Olveach

FLEXIBLE 2/COND RED/BLK DC POWER “2P" CORD

10Ga raEa X amps) FEpS0S SR §IH 00 1008 £ 00
12Ga jraed X anpy) Sh@c SO $14.00 1008 2800
14Ga {raisd 15 amps 2SR$E00. _ S¢ $1000 WOR$I800

TINNED COPPER "FLAT" GROUNDING BRAID

| INCH WIDE (equivaient 1 7GR oo e 254 §22.00  50R $43.00 100N $85.00 .
12 NCH WIDE (equivalent o 1062} ............. 250 $12.50 ..... 50ft §24.00 100m $48.00 .

CONNECTORS
PL50 SLVERTER ONGOLD TIP 10pc $11.00 29pc $25.00  S0pc. $47.50

100pc. §50.
N2PC SIVERTER ONGOLD TV 10pc $3° 50 Z5pc 500 Sipe AT _ 008

—

CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH! CUSTOM CONNECTOR WORK, TOO.

Pocket Morse
Code Trainer

Learn Code Faster & Easier
Better than code fapes
Take it anywhere fo practice

Light weight & compact

The Deluxe Pocket
' Morse Code Tramer

*Selectable code ¥5' :
rafes from 3 wpm
fo 33 wom
* Plays sfandard or |
Farnsworth i,
*Slze 1"x 3.8"x 2.4" Bl
* Runs 40 hrs on

one Qv ——
1) Plays continuous fresh rlndnm mdt

. (Selectable letter groups, ie A-Z, 0-9, & more)
'2) Preprogramed random character playing
3) Interactive training (Excellent for beginners)
| 4) Continious newly generated QSO

(| million different QSO like the General exam)
5) Preprogamed QSO to check accuracy
6) Continuous random words Playing

The Ultimate Pocket
Morse Code Trainer

It has all the above features plus
1) A 16 character LCD display which allows

| you to check vourself 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

Add 2.50 for a mono ear plece & 3.50 for a stereo head set)

Visa/MC accepted Add $6.005H + 8.25% Tx

CMMTM iﬂliLnﬁu:glJr Dallas, Tx 75244

CIRCLE 276 ON READER EEFI'VICE CARD

World’s best ham
weather station
—only $379

Others from $179
New Model 2000:

Helps vou alert others to
weather extremes via A.P.R.S.
or on SKYWARN and A.R.ES.
nehmriu-:. Features accurate:
e barometric pressure ¢ 3-hr.
PI'E‘H'..I.I": change e indoor/out-

“\\I‘l door humiduy* e dew point*®

_ o wind speed/

direction e in-
door and out-
door tempera-
ture = wind
chill tempera-
ture » ramnfall®.
Instant
access to: * current values o todav’s highs and
lows e yesterday s highs and lowse long term
highs and%ows e time/date for all highs/lows
e rain totals* for today, yesterday and long term
salarms & 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 '1.)
Call or write for free brochures.

1-800-USA-PEET

or 908-531-4615 FAX: 908-517-0669
PEET BROS COMPANY
1308-6097 Doris Ave., Ocean, NJ 07712

B 1946 Peet Brow, Co.

|
5.
P\

L T
&, *'..11" E

Ohir 20th Year
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Number 44 on your Feedback card

BarTER N’ Buvy

Turn your old ham and computer gear into cash now. Sure, you can wait fora |
hamfest to try and dump il, but you know you'll get a far more realistic price if |
you have it out where 100,000 active ham potential buyers can see it than the |

say So.

few hundred local hams who come by a flea market table. Check your attic,
garage, cellar and closet shelves and get cash for your ham and computer
gear before it's too old to sell. You know you're not going to use it again, so why
leave it for your widow to throw out? That stuff isn't getting any younger!

The 73 Flea Market, Barter 'n’' Buy, costs you peanuts (almost)—comes to 35
cents a word for individual (noncommercial) ads and $1.00 a word for commer-
cial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be
honest. There are plenty of hams who love to fix things, so if it doesn't work,

Make your list, count the words, including your call, address and phone num-
ber. Include a check or your credit card number and expiration. If you're placing
a commercial ad, include an additional phone number, separate from your ad.
 This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calls, you priced
it low. If you don't get many calls, too high.
S0 get busy. Blow the dust off, check everything out, make sure it still works
 right and maybe you can help make a ham newcomer or retired old-timer happy

with that rig you're not using now. Or you might get busy on your computer and
pult together a list of small gear/parts to send o those interested?

ﬁand your ads and payment to: 73 Magazfne, Barter ‘n’ Buy, 70 Rt. 202N,
Peterborough NH 03458 and get set for the phone calls. The deadline for
the October 1996 classified ad section is August 12, 1996.

Radio Bookshop

 Phone 800-274-T373 or 603.924-0058, FAX
603-924-8613, or see onder form on page B8
for ordering informaton.

Books for
Beginners

TAB4354  Beginmer’s Handbook of
Amateur Radio by Clay Laster WSZPV, 305
pages. Wonderful book for newcomers. It is
busic and well illustrated. Even if you have all
the other ham handbooks, you'll still find this
one useful, $22.00

WSGWNV No-Code Video, Manual, Part
97 Rules by Gordon West Learn how to be a
ham radio operator $29.95

 WSGWNC  Techmician Class  License
' Manual: New No-Code-by Gordon West
This book covers everything you need to
become a Techmcian Class Hame  Every
queston and answer on the examination is
found m dus one book. FOU Form 610
apphcation. $9.95

XTAL-1 The Crystal Set Handbook by Pl
Anderson WOXL Want to give a kad an

exciting present” Or maybe yourself” Crystal |

s¢1s are alive and fun. Here's a whole book
packed with crystal set circuits that anyone
can build Now stant saving those oatmeal
boxes. okay? 133 pages. $10.95

Code Tapes

73105 Genesis 5 wpm code tape This
beginning tape takes you through the 26
letters, 10 numbers and necessary punctuation
complete with practice every step of the way
$5.95
73T06 The Stickler 6 wpm code tape This
| 15 the practice tape for those who survived the
5 wpm tape and it is also the tape for the
| Novice and Techmician bcenses. kI is
comprised of one solid hour of code
Characters ane sent at 13 wpm and spaced at 5
wpm 35,95
T3T13 Back Breaker 13 wpm code tape
Code groups again & a bnsk 13+ wpm so
vour Il be really at ease when vou sit down in
fromd of a steelv-eved volumeer examiner who
sturts vou plain kan code at only
13 per. $5.95 - i
73120 Courageous 20+ wpm code tape
Go for the extra class license. $5.95
;JT 25 Mind Boggler 25+ wpm code tape.
5.05

e T W

TEST EQUIPMENT: HP 8410A

| Network Analyzer Mainframe

$120; HP 8413A Phase-Gain In-
dicator $100; Systron-Donner 115
Pulse Generator $75; Tektronix
R453 50 MHz Oscilloscope $225;
Tektronix 453A 60 MHz Oscillo-
scope $250; Tektronix 5110 Oscil-
loscope Mainframe $75; Tektronix
5A18N Amplifier $75; Tektronix
5B12N Time Base $125; Tektronix
7313 Oscilloscope Mainframe
$150; Tektronix 7403N Oscillo-
scope Mainframe $175; Tektronix
7A18 Amplifier $75; Tektronix
7B50A Time Base $125; Request
long list of other equipment.
Phone: (908) 722-6157, Fax: (908)
722-6391. BNB2084

TIRED OF INTERFERENCE/
SWR probiems from corroded cir-
cuit board or antenna connec-
tions? Want to add flair and value
to your construction projects?
Gold Electroplating booklet in-
cludes schematic for construction
of plating device, sources for plat-
ing chemicals, process information
and plating procedures. Send
$29.95 to: Acadia Mkt., 478
Arrowmount Place, Lake Mary, FL
32746-5101. BNB4010.

BRIGHTEN UP YOUR SHACK!
Eleven-page Compendium filled
with ideas, tips, and instructions
for building lluminated Maps.
Send $5.00 (TX res. add $0.41
tax) to Pineapple Paradise Radio
Co., P.O. Box 370692, El Paso, TX
79937-0692. BNB6005
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SURPLUS ELECTRONIC TEST
EQUIPMENT for sale at deep dis-
counts. Write, phone, or fax to re-
quest the current list. Jim
Stevenson, 3401 Sunny Slope
Road, Bridgewater, NJ 08807.
Phone: (908) 722-6157, Fax: (908)
722-6391. BNB2084

WANTED: Western Electric Au-
dio Equipment. Amplifiers, pre-
amps, tubes, speakers, parts,
mixing boards, etc. 1-800-251-
5454. BNB1050

SUPERFAST MORSE CODE
SUPEREASY. Subliminal cas-
sette, $12. LEARN MORSE
CODE IN 1 HOUR. Amazing
supereasy technique, $12. Both,
$20. Money-back guarantee. Free
catalog: SASE. Bahr-T3, 150

. Greenfield, Bloomingdale, IL

60108. BNB1025

MAHLON LOOMIS, INVENTOR
OF RADIO; by Thomas Appleby,
(Copyright 1967). Second printing
available from JOHAN K.V.
SVANHOLM, N3RF, SVANHOLM

RESEARCH LABORATORIES, |

P.O.Box 81, Washington DC
20044. Please send $25.00 dona-
tion with $5.00 for S&H.

BNB420
WANTED: HAM EQUIPMENT

. AND RELATED ITEMS. Donate

your excess gear, new-old-in-any-

condition, to the Radio Club of |

Junior High School 22, the nation’s
only full-time nonprofit organiza-
tion working to get Ham Radio into
schools around the country as a
teaching tool wusing our
EDUCOM—Education Thru Com-
munication—program. Send your
radio to school. Your donated ma-
terial will be picked up ANY-
WHERE or shipping arranged, and

. this means a tax deduction to the

full extent of the law for you as we
are an IRS 501(c)(3) charity in our
16th year of service. It is always

~ easier to donate and usually more

financially rewarding, BUT MOST
IMPORTANT your gift will mean a
whole new world of educational
opportunity for children nation-
wide. Radios you can write off,
kids you can’t. Make 1996 the year
to help a child and yourself. Write,

~ phone or Fax the WB2JKJ “22

Crew” today: The RC of JHS 22,
P.O. Box 1052, New York, NY
10002. 24 hours call (516) 674-
4072 or Fax (516) 674-9600. Join
us on the WB2JKJ CLASSROOM

. NET, 7.238 MHz 1100-1230 UTC

daily and 21.395 MHz from 1300
to 1900 UTC. Meet us at the ARRL
National in Peoria. BNB762

HEATH COMPANY is selling pho-
tocopies of most Heathkit manu-
als. Only authorized source for
copyright manuals. Phone: (616)
925-5899, 8-4 ET. BNB964

IT'S BACK! The return of the HW-
8 Handbook! Second printing.
Modifications for the Heath QRP
rigs. First class mail $11. DX add
$4 for air mail shipping. Mike
Bryce WBBVGE, 2225 Mayflower
NW, Massillon OH 44647,
BNB404

MORSE CODE COMPUTER IN-
TERFACES $49.95, with CW Fil-
ter $79.95, Free Shareware and
Ham Catalog. Dynamic Electron-
ics, Box 896, Hartselle, AL 35640,
(205) 773-2758, FAX (205) 773-
7295. BNB1034

RF TRANSISTORS TUBES
25C2879, 25C1971, 25C1972,
MRF247, MRF455, MB8719,
2SC1307, 25C2029, MRF454,
25C3133, 4CX250B, 12DQ6,
6KGEA, ETC. WESTGATE 1-800-
213-4563. BNB6000

ASTRON power supply, brand-
new w/warranty, RS20M 599,
RS35M 5145, RS50M $209. Call
for other models. (818) 286-0118.

BNB411

HOME AUTOMATION. Become a
dealer in this fast-growing field. 1-
800-838-4051. BNB2032

BREAK THE CODE BARRIER:
Psychologist & Extra Class opera-
tor has developed an amazing
hypnosis tape that allows you to
master any code speed easily and
quickly. To order send $14.95 +
$3.00 S&H to Dr. Hal Goodman,
P.O. Box 184, Eastport, ME
04631. For more info. send SASE.

BNB2031

DSS BIBLE. New Book Includes:
Software, Schematics, Chip Pro-
grammer Plans, Reviews & More!
$49.95 VISA/MC TELECODE 1-
520-726-2833. BNB1024

QSL CARDS Many Styles. Top
quality. Order Risk Free. Plastic
cardholders, T-Shirts, Personal-
ized caps, mugs, shirts. Other ham
shack extras. Information and
samples. Rusprint. 1-800-962-
5783. BNB1021

Invented anything ham-

related lately? Call Joyce at 73
at 800-274-7373 if you'd like to
write an article about il for 73 |

Magazine, |
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_UprpATES

A Big Blushing OOPS!

You may have wondered, while read-
ing N6JSX/9's article “The 'J' Antenna”

in the August issue, what you were sup-
posed to be looking at. Well, the grem-
lins and goblins that frequently throw
parties at our production outsourcer's
place seem to have slipped the illustra-
tion of the J-Pole, that was the whole fo-
cus of the piece, back into the folder
without its being placed. We are abject.
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element length, and overszil
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numnm:'
coax be used for
the feed.
(copyright) 1984, Kuby Konaulting,
Manitowoe, Wi
I

ilure _Puwer?

An “oops” note from William Jacobs
WASBYCG about his article “Economic High
Current Power Supply” which appeared in the
June 1996 issue. Please note that in the parts
lists and on the schematic, both appearing on
page 52, R3 should be 3.3k, and R4 is 750£2
Bill also wants to thank all the readers who have
written with encouragement and good wishes.

Ham Shack Unplugged

If you happened to be floating around in |

cyberspace recently, perhaps you came across
those three runaway words that escaped from

our mainframe just before we sent the July issue
off for printing.

Refer to Frank Brumbaugh’s “Ham Shack
Test Equipment™ which starts on page 10 of is-
sue #430. On page 83, in the second column,
about two thirds of the way down, there is a space
just big enough for the words “plug-in units.”
Coincidentally, those are the exact words that
should be in that empty space.

A Picture’'s Worth a Thousand
Credits

The photo of the CMOS Super Keyer 3 on
page 80 of the July "96 issue should be cred-
ited to Marshall Emm. 72|

EVERY ISSUE OF
73 Amateur Radio Toda_v
on Microfiche!

The entire run of 73 from October
1960 through lastyear isavailable.

Youcan haveaccesstothe treasures
| | of 73 without several hundred

unds 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 fnrrg?' and a desk

model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no parttal sets fnr $285 plus

$5 shippin ﬁ Annual
updates available for $I 0.

Satisfaction guaranteed or money

back! R
UCKMASTER
6196 Jefferson Highway
Mineral, Virginia 23117
540:894-5777-800:282-5628
Internet: info@buck.com

m—Fax 540:894-9141 L2
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Smart
Battery
Charger

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequnncu
Standard kit is for 12V @ 1/2 or g user
selectable. Can be connected lo ﬂ'I’E attery
indefinately, will not overcharge. Weighs 2 pounds

e

| - =
S
i,
i
==

and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in kit

CompleteKitOnly ............ $59.95
Assembled & Tested ......... .$79.95

CA Residents add 7.75% sales tax. S&H: $5.00
{insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (55¢) to:

& A/ Enginsering T

2521 W, La Palma #I{ hnahelm. CA 92801
(714) 952-2114 - FAX: {714) 952-3280

Hamlh-...ld Repmlu ( nn{mllu

Spectrum Electronic Products 10 include voice IDer, DTMF
introduces the world's first Control and programming,
handheld repeater controller. hang and time-out timers,
No larger than most hand- Digital Voice Operated
heid radios, the HRC-10 con- Squeich (DVOS™), telemetry
‘ verts a single or dual-band tones, and private voice mail
radio into a full featured sim- sigt, $299
plex or duplex repeater SyS- nmp:iwww.spectrum-usa com
tem. Key features of theHRC- g00.566.2788 - fax 408-336-9461

CIRCLE 69 ON READER SERVICE CARD
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Saving Ourselves From Ourselves

y license and yours were is- | their clubs as visible to the public as | |

It’s called getting involved.

sued under Federal Commis- | they should. Only occasionally do you

sion Rule 97.1 in recognition and
enhancement of the value of the amateur
radio service to the public as a voluntary non-
commercial communication service, particu-
larly with respect to providing emergency
communications,

Sometimes we forget that after receiving
our licenses. We have a tendency to gel
caught up tn our own little part of the amateur
spectrum, not bothering to try new things.
However. these licenses are a grant from the
covernment and we need 1o channel more of
our individual and club activity into public
SCIVICe.

Interface with your community
One of the reasons that amateur radio has

not been growing as fast as it could is that
licensees have not made themselves and

cLus eremcency PLan |

LOCAL AREA COORDINATION

=

L <— —>| cITY ENS P— ||
SHERIFF'S |—<— |->| POLICE DEPT. “ |
DEPARTMENT
L>| Fire pEPT
AMBULANCE
BERVICE <
I ESSENTIAL
L > | sErvicEs
CLUB NET |->— (WATER)
>—| CONTROL > (BAS)
& gl (ELECTRIC)
CLUB EC —::»-__|
¢ <
L (4 > (BKYWARN)
UNITED STATES
ASST. ma,—-c:L WEATHER SVC.

=
FIXED & MOBILE REPORTING UNITS

Fig. 1. Local amateur radio club organiza-
tional and information flow chart. Your own
club’s emergency plan should be reproduced
and given 1o each department head in vour
community (this chart is from “Organizing a
Club Emergency Plan,” published in Radio
Fun, June 1993),
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see an amateur call plate on an automo-
bile. Most states will provide an amateur
operator with a callsign plate (upon
proper application) for no more than a
regular license plate costs.

Amateur radio clubs start and then
fade because club activities are rare or
nonexistent. Members need activities (o
keep them motivated. Club members
should make every effort to build work-
ing relationships with the local Sheriff’s
Department, Police Department, county
and city emergency medical service,

“When one department has
developed a relationship with
your club, others will follow.”

ambulance service, water, gas and elec-
tric departments and especially the local
Emergency Management Agency.

It will take hard work on the part of

Charles M. Seay, Sr. KN4HL
106 South Main Street
Dickson TN 37055

Jovce Seay KC4RNX (now
AD4EX), on patrol with “Operation Goblin"
in association with the local Police Depart-
ment. At Halloween each vear, most Police
Departments welcome extra eves and ears to

preveni vandalism.

When one department has developed

- a relationship with your club, other

departments will follow.
Be ready

Let the emergency management
agency in your arca know that club
members are able, willing, and ready to
answer a call for help in an emergency.

club members to win the confidence of | 10S might include storm damage sur-

- the department heads. These people in-

stinctively start protecting their indi-
vidual turf when outsiders offer help. Be
patient: if approached in the right way
these folks will become appreciative of your
cliorts. Shenfls’ and Police Departments may
be the most resistant to your efforts, but
don’t give up. Police Chiefs must be reas-
sured that club members are not trying to
be police officers. Approach the Chief
with the idea of club members being a mo-
bile neighborhood “watch on wheels.” In-
vite the Chief or Sheriff to a club meeting
two months before Halloween and offer to
help Halloween night to crack down on
vandalism, reckless driving, or other ac-
tivities that the Chiel or Sherifl may sug-
gest. If he accepts your offer, plan your
activities in conjunction with his office
and follow his instructions explicitly.

veys or providing communications at
emergency shelters.

Each club should develop an emer-
gency communications plan, including
an information flow chart like the one
shown in Fig 1. Make copies of this
chart and add a briefl description of the
club capabilities in the event of an emer-
gency. Deliver these charts to each of the
department heads and invite them to a
club meeting. Even if they don’t use
club members in their operations, the
question and answer session will make a
superb program for that meeting.

Inactivity in amateur radio clubs is a dis-
ease¢ that 1s completely curable if club
members will just get off their duffs. More
people rust oul than wear out—Iet’s scrape
off the rust and get involved! We owe that
much o our communities.



NEUVER SARY DIE
Continued from page 43

Mali. Their religious rites are based on a
visit from aliens about 5,000 years ago. The
aliens were from a planet circling Sirius B.
This is a star that was first spotted in 1970.
It’s a white dwarf that circles Sirius A, which
1s a very bright star. Well, you really ought to
spend the $17 for the book and be amazed at
how closely the Dogon tribe’s stories tie in
with facts discovered only recently.

There’s a strong suggestion that these visi-
tors may have helped mankind start our first
civilizations, which somehow sprang up al-
most overnight in several places ... like
Egypt and Sumer. The more you read about
the pyramids, the more believable is this
story. How about temples built so Sirius A
shines down a long cormdor on New Year’s
Day to spotlight the altar? The Temple of Isis
at Denderah is a good example. Coincidence,
right?

Are the thousands of stories of current
alien visits all hokum? And if so, why is our
beloved government going to such extremes
o shut up people who report having seen
them?

Well, whether aliens are here with us now
or not, it seems like a big waste of money
and time for us to be listening for alien radio
signals. Maybe we'll hear a spark rig from
some new apes on the block.

Ww4lJ

A reader pointed out that Jerry Freeman's
call was W4JJ, not K9AAH (in a May letter).
Yes, [ should have caught that! But I hadn’t
heard that Jerry, shortly after retirement,
died of a brain wmor. I've had several
friends die of brain tumors, so I've been par-
ticularly interested in reading books which
go into how to avoid them, and how to get
rid of them without the usual medical proce-
dures. | sure wish Jerry had let me know that
he had a problem. He was only 63, so he

could have had at least another 40 healthy |
years or so ahead of him if he'd taken |

enough interest in his problem to discover
some of the powerful alternatives to the
medical industry’s usual approaches. You
just don’t get cancer if your immune system
is strong.

More Celebs

A note from my old friend Tim Chen
BV2A, whom [ used to visit every year when
| was leading tour groups to the Asian elec-
tronics shows, reminds us that AC3PT, the
King of Sikkim, should be added 1o the ce-
lebrity list. And Tim also points out that our
DX Dynasty Award should now recognize
Pratas Island BV9P. The rule is simple for
the DXDA award: Any country accepted as
such by a national ham organization of any
country is recognized for DXDA credit. This
makes it possible for someone with little else
to do to work 400 countries.

In all fairness, 1 had a lot of fun working

350 countries. It took me a couple of years. |

But I find I'm a “been there, done that” per-
son, so I don’t have a lot of enthusiasm for
repeating things I've already done. Like one
time for visiling most countries is fine.
Maybe that’s why, when I start a new maga-
zine, I'm ready to sell it once I have it going
well. A sort of seven-year itch thing, maybe.

Ted Chernin KH6GI faxed me a reminder
that Wells Chapin W8GI had an article in the
May 1969 73 on ham celebrities. Ted must
have a lot better index of the back issues than L.

NASA Update

My review of René's NASA Mooned
America (in the June issue), wherein he
made a case for the whole Apollo moon pro-
gram being a hoax, 4 la the movie Capricomn
One, infuriated some readers and got a
bunch more to read the book to see for them-
selves. This has kept René busy having more
books printed for us, while keeping an eye
out for CIA spooks.

A reader I've known and trusted for many
years wrote to tell me about an experience he
had while working at the NASA Goddard
Space Flight Center in the mid-"70s, main-
taining the computers and telemetry equip-
ment. He was surprised at how antiguated the
computers were, bemng mainly Univac
M642Bs, an early generation which had been
resurrected from Navy ship fire control sys-
tems. Data storage was on paper or mag tape.

One day he needed a mag tape for some
work and none were available, so he poked
around and found an old unmarked tape in a
storeroom that looked okay to use. But when
he checked to see what was on it he found it
to be the info used to drive the displays in the
Operations Control Center during an Apollo
mission. It was a tape which was normally
run during a mission to log all activity to
tape for later analysis. So what's the big
deal? The tape’s creation date was well be-
fore the mission took place! However, con-
sidering how the system was set up, he knew
it was impossible for a mistake to have been
made in the creation date.

In addition, he noticed that the tape was
too clean to be a legitimate log tape. Nor-
mally, the log tapes have a lot ol data on
them from the unexpected things that happen
during “real world” operations. That's the
purpose of the log tapes. Nor was it a simula-
tion tape; those were only a few minutes
long and not an entire mission tape such as
he'd found.

Having done an in-depth report on that
Apollo mission in school, he knew the dates
were wrong. This has been worrying him ever
since, but he prudently Kept quiet about 1t.

Other than a few letters from angry read-
ers who are convinced that our beloved gov-
ernment wouldn’t lie to us, and who have no
intention of reading the book, I haven’t seen
much to refute the 30 points René makes. |
want René to be wrong, but he makes a very
solid case. The book is $25 (plus $5 s/h)
from Radio Bookshop.

Many of the readers who got his Moon
book have since ordered his Lasr Skeptic of

Continued on page 48
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Rainbow Assortmernt
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Make “Commercial Quality” repeaters \

from GE and Motorola Mobiles

= 45 Watt VHF Micor from $99
= 40 Watt UHF Master Il from $199

Conversion Information Available!
hitp://www.versatelcom.com
Orders: 800 456 5548

Info: 307 266 1700
EONMENICATIONS FAX: 307 1
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= 40 YEARS OF QUALITY ANTENNAS
A SKYMASTER H.F. KITS FROM $275.95
PRE-TUNED H. F. QUADS FROM $379.95
L1~ ™ | Quad Antennas From 2 Through 40 Meters
“——— "2 METER 4 EL. PRE-TUNED $44.95 + $7.00 S&H
6 METER 2 EL. PRE-TUNED $69.95 +515.00 S&H
BEST PRICES ON DOUBLE SRAIDED “DACRON" ANTENMA ROPE
visit our new web site hitp://www.cubex.com
Write Or Call For Free Catalog
2761 SATURN ST. "E" BREA CA 92621
(714) 577-9009 FAX (714) 577-9124
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Hoes KE3EE
JERRY K3FKI
Dave KA3ZNY

12123-1/2 Frankstown Rd., Pittsburgh PA 15235
(412)-793-3939
FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy » Sell « Repair » Love To Trade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers
For HAMs by HAMs

All of The Latest Hardware & Software
Call For Delails
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NEUVER SAY DIE
Continued from page 47

Science book (also $28, including shipping).
A couple readers have raised questions, but
René has done his homework thoroughly, so
nobody has stumped him on anything vet.
No ice ages? Ridiculous! But René’s expla-
nation fits the facts and the whole idea of ice
ages doesn’t.

Pirate Caught!

During the recent Sea-Pac convention in |

Oregon the Phantom Amateur Radio Group
(PARG, from Beaverton) was enjoying their
annual bonfire on the beach when one of the
members, who was monitoring the police
channel. heard someone break in cursing.
They quickly tumed on their direction-find-
ing equipment and within five minutes had
located the pirate at a nearby motel. They
could see him on the third floor balcony talk-
ing into his HT. Another member stopped a
nearby police cruiser and explained that
three club members were on their way to the

pirate’s motel. Just before they arrived they |

saw the pirate come down the stairs and run
off. A couple hours later the interference started
again so the police went to the room the mem-
bers had pointed out and caught the chap in

aside parts of each band as out-of-bounds for
contesting. Further, maybe it’s about time to
establish a “calling frequency” on each band
where emergency traffic would have priority,
but which could be used for establishing
contacts the rest of the time. It would be a
good channel to monitor, with callers check-
ing in, as we do with repeaters. And once a
contact i1s made, the QSO would move to
another channel to continue.

On 20m we might set aside 14,275-14,300
for non-contest contacts, with 14,285 as the
calling/priority frequency. 14,275 would be
better. except that it's used for blind broad-
casting many hours of the day by KIMAN.
Or do you have a better suggestion?

Talk Radio Lives!

Art Bell W60OBB called and asked if 1
would be a guest on his radio talk show
again. Sure. | knew I'd get another big pile
of mail like last time, but the upside was
that 1 would have an opportunity to talk
about ham radio on a program with tens of
thousands of listeners.

The mnterview was on Friday night. On Mon-

- day moming a stack of letters 18" high arrived.

the act. The pirate is reported to be KEGVNU, |

who was there for the convention. It turned out
that he’d been released from jail just shortly be-
fore this incident. Yep, for causing malicious
interference in his home area.

Now, will the FCC lift this guy’s ham ticket?

Calling Channel

A letter from Ralph Gaines WL7DU
makes a good point. During an ARRL con-
test he was trying 1o maintain contact with a
vessel in distress, only 1o have the boat’s
weak signal clobbered by contesters, My
suggestion is for contest sponsors to set

: - |
48 73 Amateur Radio Today » September 1996

And 1t kept up like that for almost two weeks
before slowing down. Two months later | was
still getting a dozen or so letiers a day!

Art and | talked for four hours. His show is
rated #1 in Los Angeles, Seattle, and many
other markets, so it has a humongous audience.
My first interview six months before brought
over 2,500 letters. Friends in the Denver area
said that T was on for six hours—the four hours
I talked hive. plus a repeat of the first two hours,
And the program was repeated by many sta-
tions over the next couple of days.

Many of the letters from regular Art Bell
listeners said this was his most interesting
show ever. With the Dayton HamVention no
longer asking me to talk. I needed confirma-
tion that I'm still interesting. Well, I can un-
derstand the pressure the HamVention must
be under from the ARRL, which views me

- not as a fellow ham or entertainer, but as a

business competitor. And money rules, both
in Newington and in Dayton.

Art and [ talked a lot about how much fun
we've had with ham radio. But 1 also
couldn’t help mentioning my 28-page list of
83 books you're crazy if you don’t read, the
Bioelectrifier. cold fusion. the René book
about NASA, and so on. You know, all that

stuff you grumble about me writing about in |

my editorials. I didn’t even have time to get
mto dowsing. UFOs, contactees, reincarna-
tion, and weirdo stuff like that.

Picture 300-500 letters a day to be opened,
read, envelopes addressed, a 12-page list of my
available booklets stuffed, and a quick answer
o questions added. Well, if it’ll help get us a
few more hams, it’s worth it. And [ think it will
help because subscriptions to 73 are pouring in.
Yes, I did most of the work myself. In case you
wondered, AM radio is alive and well. I wish I
had time to do more interviews like that. [ also
wish I had the time to personally answer more
of the letters. But if | can get people to stan
reading some of the books on my list they'll at

least have the information it takes to live
longer, much healthier lives. However, I've
found that health is way down on the list of im-
portant stuff for most people, at least until
something goes so wrong they have to go to the
doctor—who looks them over and then leans
back and says, “Uh, o-oh.”

Art sure has a lot of listeners. The mail
poured in from Hawaii, Alaska, St. Thomas,
and all around the country. All 50 states!

One thing surprised me. Though I did get
a few letters from hams, when [ think of the
thousands of people I know personally
through my work in the ham field, comput-
ers, the music industry, and so on, none of
the mail came from people that I knew. Well,
350 million is an awful lot of people. Now,
how can we reach more of them with our
message of how much fun and adventure we
have available for them in amateur radio?

~ Missed You at Dayton

Not being asked 1o speak, plus deciding
not 1o be tied to a booth, and not being able
to get away for five days anyway, I skipped
the HamVention again this vear. That's
maybe three skipped over the last 41 years.
Well, it’s turning more and more into a com-
puter flea market, like most other hamfests. |

- haven’t been a computer hobbyist since the

TRS-80, one of the first integrated micro-
computers, came out in 1977. I've been a
user. | got a TRS-80 Model 1 the day it was
introduced. And their Model 100 laptop the
first day it was available, in 1983. But then
Radio Shack did their $50 billion-plus
screwup, dropping from 40% market share
to around 1%, so eventually I replaced my
trusty old 100 laptop with a Macintosh
PowerBook.

How was Dayton for you this year? Were
the talks exciting and well-attended? What
did you buy? What did you see that was new
and interesting”? What did I miss?

1960, When 73 Started

With my 74th birthday on September 3rd.
and this issue winding up 36 years of 73
(will I make it to 40 years?), | couldn’t help
remembering 1960, the vear I started it.

That was an eventful year for me. It started
off briskly when I was fired on January 5th as
the editor of CQ. Well, things had started de-
structing along about Christmas. A little matter
of some differences with the publisher. Like he
owed me a year’s pay. And I'd discovered he
was a year behind on paying my authors for ar-
ticles, and a year and a half behind on paying
my columnists. Worse, my assistant editor dug
into the circulation manager's desk one night
and gave me a copy of the actual paid circula-
tion of the magazine, which was less than half
of the swomn statement circulation figures. In
the publisher’s desk he found a financial state-
ment which showed that CQ had made
$100.000 net profit in 1959, most of which had
gone 1o pay for the publisher’s new 358-foot
yacht, which he had taken as a “business ex-
pense.” Then, at Christmas, he gave me a $5

. Christmas bonus, “wishing it could be more.”



But he'd let me know in many ways that
as the only outsider on the staff I really
shouldn’t count or a future. It was a family-
run business and I had been hired at a des-
perale moment when the previous editor quit
and CQ was losing a lot of money.

After being fired, I tried working for an ad
agency. But my love was amateur radio, so |
decided to take a gamble. I sold everything |
owned of value and got together just enough
money to print the first issue of 73. Well,
that’s what entrepreneurs do.

Al the same time | was working with the
ARRL Hudson Division to put on a New
York City ham convention. Chet K2EAF, a
manufacturer’s rep, and | sold all of the
booths and helped with much of the organiz-
ing of the convention. Chet and | were disap-
pointed at the convention banquet when
Harry Daniels W2TUK took credit for ev-
erything, never mentioning our part. Honors
apparently were very important to him,
earned or not.

Also that year there was an article in The
Village Voice newspaper about Mensa, a
high-1Q club in England. They were looking
for American members. I'd had my IQ
checked in college so I knew I should
qualify, so I sent for their test and became
American member #135.

A few weeks later Peter Sturgeon, the
brother of well-known writer Ted Sturgeon,
called and asked if | was interested in form-
ing an American Mensa group. Sure! So he,
two other members and I met at his apart-
ment in downtown Brooklyn and American
Mensa was started. Since | had a mimeo-
graph and an addressing machine, I became
the first secretary. I got the list of people who
had qualified from London and sent out
meeting notices every month. The next two
meetings were held at my house in Brook-
lyn, then we rotated to other members’
homes. I decided to get the heck out of New
York in June 1962, moving to New Hamp-
shire, where I was the Mensa local secretary
for many years. Peter later moved to Swit-
zerland. The other two chaps who were there
at the beginning disappeared. One was a
schoolteacher and the other a reviewer for a
book publisher.

If I'd stayed in New York I think Mensa
would have tumed out much differently. My
goal was to get the members together in
groups to brainstorm ideas to help solve our
country’s more serious social problems. |
wanted to put those IQs to work, not just
have a snob club. Mensa turned out to be to-
tally useless and a sad waste of a potentially
powerful resource. Well, that was my fault
for moving to NH.

In addition to helping with the Hudson Di-
vision ARRL Convention and getting Ameri-
can Mensa started, 1 was also president of
the Porsche Club and quite involved in orga-
nizing car rallies and club visits to the fac-
tory in Stuttgart to pick up new cars. [ got the
program started in 1958 and it was a greal
success. A hundred and fifty of us flew over
on Lufthansa, picked up our new Porsches in

front of the Solitude Castle, and then the
Continued on page 53

MAGGIORE ELECTRONIC LAB.

Hi Pro Repeater

INTRODUCES THE NEW Hi Pro "R1" REPEATER

HERE IS A COMPLETE LOW COST VHF REPEATER, LESS CONTROLLER, PRICE $589.00
A 35 WATT VHF REPEATER WITH VOICE, AUTO PATCH, AUTO DIALERS ETC. $1145.00
THIS IS NOT A KIT BUT A COMPLETE REPEATER WITH A 2 YEAR WARRANTY
AVAILABLE IN BOTH VHF OR UHF. FOR MORE INFORMATION CALL OR WRITE,

MAGGIORE ELECTRONIC LAB., 600 WESTTOWN ROAD, WEST CHESTER, PA., 18382, Ph: 610-436-8051 Fax: 610-436-6268

MAKE CIRCUIT BOARDS

_THE NEW, EASY WAY Down East

Microwave Inc.

| Summer Special!
T e 6M, 2M, 222Mhz, & Tocr:l
WITH TEC-200 FILM Transverter Packages!
JUST 3 EASY STEPS:
* Copy Elrﬂul{a%]attﬂm on TEC-200 film A DEMI High Performance
Ty e osis g Transverter, The new Teletec
* Peel off film and etch Solid State Power Amplifier, and a

convenient 8 1/2 x 11 size
With Complete Instructions

SATISFACTION GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95 I
add $2.00 postage

The MEADOWLAKE Corp.
Dept. M = PO Box 1555 » Oneco FL 34264

K1FO design Yagi Antenna. All
completely configured for your 28
MHz transceiver. Plug and Play!
We can interface to most HF
transceivers.

Write or call for complete product line
catalog and/or product descriptions of

=

INSURANCE above.

Computer & Radio Equipment

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

Down East Microwave Inc.
954 Rt. 519
Frenchtown, NJ 08825
tel: (908) 996-3584
fax: (908) 996-3702

7901 Laguna Lane
Orland Park,

800-988-7702 Anytime
E mail: hamsure @ aol.com

IL 604862

| || : h u;-:f_ e -l Lo :
Available only in the l chassis Kits e

48 continuous states

demeSaaay

{l Cabinet Kits Rack Equipment
| Assembled Cabinets Antenna Grounding Kits
Il Slope Box Kits Tower Mounted Box Kits

CIRCLE 78 ON READER SERVICE CARD

UHF & VHF Antenna Dipole Hangers

loday's No-Tune
Multiband Antenna

; pruning, No maing No knobs 1o raist

TNT is No-Tuse on 50 ow. 40, 2, 17, 12, 10, TNT/2 is No-mae on
40, 20, 10 Work other bands w/ runer. DX &Gam rise w/ frequency.
Kizk-Proof

Power Divider Kits Other Enclosures

Small sheets Aluminum and Brass
UHF / VHF Antenna Parts

Byens Chassis Rits

Charles Byers K3IWK :
| 5120 Harmony Grove Road * Dover, PA 17315

Phone 717 - 292-4901
E-Etwaan 6PM and 9:30PM EST. E

CIRCLE 222 ON READER SERVICE CARD
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HAMSATS
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Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

Houston, we have a
problem—OSCAR 13’s last

Field Day.

Time 1s running out for
AMSAT-OSCAR-13. While
the satellite was online and
working great for Field Day
(June 22nd and 23rd) this
year, next year it will only be
a memory. Reentry should

orbit), and conditions were
optimum,

A-O-13 was originally
scheduled for a major orien-
tation change just before
Field Day to keep the solar
panels aimed at the sun. Be-
cause ol atmospheric drag
around perigee (the orbit’s
low point), the orientation
had shifted on its own to a
point that was acceptable for
a few more days. The radical
orientation change was not
needed until after Field Day,

“In early November things will begin
heating up on board the satellite.”

occur in mid-December.
Many changes to A-O-13"s
orientation and operating
schedule will begin soon, as
ground-control stations stabi-
lize the craflt to prolong its
useful Iife in the sky.
During Field Day 1996,
most stations in the U.S. had
only a lew hours ol access Lo
the satellite in the early hours
of Sunday morning, but it was
worth it. The satellite was
aimed at the center of the
earth while at apogee (the
highest point of its elliptical

so signals from the satellite
were stronger than expected
for the contest period.

An explanation of the or-
bital mechanics and physics

involved with the demise of

A-0O-13 requires a lot of math
and interpretation. James
Miller G3RUH has covered
the topic in detail, and the in-
formation can be found via
the Internet at the AMSAT ftp

(file transfer protocol) site.
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Photo B. N5DC and WASZIB outside the K5DX Field Day HF-SSB
and digital satellite RV on the W55JS Ranch.

amsat/satinfo/ao 1 3/. Published
articles by James can be found
at fip://ftp.amsat.org/articles/

- g3ruh/. For our purposes, it is

The URL (Uniform Resource |
Locator) for A-O-13 informa- |
tion 18 fip://fip.amsat.org/ |

—————

sufficient to simply describe
some of the events that A-O-13
will experience until its end in
December.

Subtle orbital changes be-
gan 1o occur in January of this

' | year. The Mean Motion (num-

Photo A. The K5DX analog satellite station was set up in this RV ai
the W55JS Ranch in South Texas for Field Day 1996.
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ber of orbits per day) started
to decline due to atmospheric
drag. By April, the satellite
was losing about 80 ms per
orbit. This may not sound like
much. but old element sets
begin to produce inaccurate
computer predictions, and the
problem gels worse cach
month. As with a low-orbit
satellite, new clement sets
should be used whenever pos-
sible. The perigee was down
to 300 Km in May. By Octo-
ber 1t will be about 160 km.
From an operational point of
view, normal A-O-13 orientation

(o aim the high-gain antennas
at the center ol the earth at
apogee 1s ALON/ALAT =
| 80/0. Due to the atmospheric
drag and heating problems
that begin in the fall, the sai-
ellite orientation will be set to
ALON/ALAT = 90/0 begin-
ning in late August or Sep-
tember. This means that the
satellite’s high-gain antennas
will be aimed away from us-
ers almost all the time. Heat-
ing problems will be
minimized and orientation
problems due to drag will be
stable. The mostly-flat motor
side of the satellite will be
facing the atmosphere around
perigee. The high-gain anten-
nas and solar panels will not
be “into the wind” with their
unsymmeltrical proportions.
The omnidirectional anten-
nas and Mode-B transponder
(70 cm up and 2 meters down)
will be activated full-time
when the orientation changes



are implemented. The omnis
will be correctly aligned for
go0d use both at apogee and
perigee.

In early November things
will begin heating up on
board the satellite. At the end
of May, the solar panel tem-
perature was about 53" F. At
the beginning of November
the temperature could be as
high as 100° F around peri-
gee. The reorientation to
ALON/ALAT = 90/0 will
keep this down a bit, but by
the end of November, tem-
peratures could go as high as
480° F. Thermal cycling be-
tween the hot time around
perigee and the colder periods
during the rest of the orbit
will likely cause the panels to
crack. Solder may have
melted by this time and the
transponders may be fried.

helium balloons for late-night
activity. The motor homes
(with air conditioning and
microwave ovens) and gen-
erators performed flawlessly.
and contacts were fast
and continuous at the voice,
CW, Novice, and VHF/UHF
positions.

Two satellite positions were
added to the extensive array
of stations this year: one for
analog (voice/CW) satellites
under the American Radio
Relay League rules, and an-
other for digital satellites and
the AMSAT Field Day rules.
All of the available satellites

and modes were pursued, with |

only a few exceptions.
More on Field Day

AMSAT-OSCAR-10 has
been in orbit since 1983, This

“The ARRL rules do not recognize digital
activity through these satellites, but the
AMSAT competition counted every Field Day
message download and upload as
three points.”

As we approach the end of
the useful life of A-O-13,
many stations will be moni-
toring the telemetry. This will

provide insight for future

spacecraft designs. in addi-
tion to the educational poten-
tial. Don’t forget 1o make
some contacts via OSCAR-13
before the conclusion of the
A-0-13 story.

The K5DX Field Day

The Houston AMSAT group
went out with the Texas DX
Society this year. The TDXS
folks always have an incred-
ible array of antennas, radios,

and operating positions for |

HF work. Large vagis for 10
meters through 40 meters
were raised on trailer-
mounted towers. Guy wires
were pressed into service as
inverted V's for 75 and
80 meters, and a 75 meter
delta loop was lifted by

3-year-old satellite is still
performing very well. The
compulter memory is dead and
the batteries are no longer
functioning, but when the sat-
ellite is in sunlight the solar
panels provide power and the
Mode B transponder works
well. Activity is usually very
light, but for Field Day con-
tacts were brisk and the
downlink passband sounded
like 20 meters. Signal
strength was not as good as
A-0O-13, but after November,
A-O-10 may be the only
available high-orbit hamsat
available for use.

The low-orbit RS satellites
were packed. RS-10 with its
Mode A transponder (2 meters
up and 10 meters down) pro-

vided many quality contacts. |

Signals were strong and con-
tacts were ecasy. RS-12 was
active on both Mode K (15
meters up and 10 meters
down) and Mode T (15 meters

gf; :_.
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. Photo C. Mike WASTWT finishes installation of the VHF/UHF array

ar one of the K5DX hamsat stations.

up and 2 meters down). Mode
T operation was easier for
many participants. Interfer-
ence from nearby 10 meter
Field Day stations had no ef-
fect on the 2 meter satellite
downlink. RS-15 was opera-
tional for Mode A activity. Al-
though the downlink signals
were weak, passes were long
for a LEO (low-earth orbit)
hamsat and many successful
Field Day contacts were
logged.

During the daylight hours
of Field Day, AMSAT-
OSCAR-27 provided FM
QSOs for those equipped for
Mode J (2 meters up and 70
cm down). The satellite 1s not
activated for nighttime

passes. Since this satelhite
provides only a single voice
channel, it sounded more like
a local FM repeater with ev-
eryone trying to talk at once.

Photo D. Andv WASZIB gets ready for a Kitsat-OSCAR-25 pass at

Fuji-OSCAR-20 was avail-
able for voice and CW con-
tacts. The Mode J analog
transponder offered good
QSOs, even though the Dop-
pler shift was a persistent fac-
tor. A new Fuji is scheduled
for launch in August. It will
have an analog transponder in
addition to 9600-baud packet.

While the 1200-baud digital
satellites like AMSAT-
OSCAR-16 were active for
Field Day, the 9600-baud birds
like Kitsat-OSCARs-23 and 25
had more traffic. UoSAT-
OSCAR-22 also carried digital
Field Day messages. The ARRL
rules do not recognize digital
activity through these satellites,
but the AMSAT competition
counted every Field Day mes-
sage download and upload as
three points.

Thousands ol amateur-ra-

- dio stations listened patiently

=5

the KSDX 1996 Field Day site in South Texas.
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over 100 contacts per hour.

for the space shuttle. Mission
STS-78 was up, but nothing
was heard on the 145.55 MHz

Photo E. The K53DX HF-CW station was simple, vet effective, with
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the contest period. Hundreds
of enthusiasts made voice and
packet contacts during the

“It was also a reminder to the long-time
satellite enthusiasts of how much fun the
hamsats are to work.”

downlink. Shuttle experi-
ments took precedence during

days that followed Field Day,
but not during the weekend.

Photo F. An experiment worth trving: The KSDX HF ream sus-

pended an 80 meter delta loop with balloons from their South Texas
Field Day site.

Field Day 1996 via satellite | satellite enthusiasts of how

was an exciling event. Al-
though it was the last for
A-O-13. it provided many
newcomers with an opportu-
nity to experience satellite
communications. It was also
a reminder to the long-time

much fun the hamsats are to
work. In the months ahead we
can monitor the demise of
A-0O-13 and renew activily
via A-O-10, F-0-20 and the
many other satellites still in
orbit and working great. 72

QRP

Michael Bryce WB8BVGE
2225 Mayflower NW
Massillon OH 44646

As QRP rigs become even
more complex, using perfboard
for their assembly has become the
exception rather than the rule.
Most of today’s circuils require
the use of a PC board. Also, you
can just about forget the finger-
nail polish and resist pens. It's
nearly impossible to lay out a PC
board by hand using today’s
miniature parts.

By far, the easiest way L0 gen-
erate a PC board 1s to use one of
several computer CAD programs.
These programs are nothing more
than fancy drawing software on
steroids. I've used several in my
time and currently use the DOS
based CirCad.

Instead of focusing on how to
make a PC board, I thought |
would take a different approach.

Number 52 on your Feedback card

Low Power Operation

- Laying out the PC board is almost

as complex as the circuit you're
building.

Get your ducks in a row

Alter you have a working sche-
matic, and your project works, the

next step 1s to get all the parts |

mounted on a circuit board. | find
it best to start off with a sheet of
paper and a pencil or two, Oh, and
a big eraser! This first step lays
the groundwork for the computer.
It also forces you to show, on pa-
per, the input and output jacks
required. If you need an antenna
jack, power or speaker output,
now 1s the time to put those down
on paper. Also, if you plan to use
a part with a unique footprint you
need to show that location on your
work sheet. Let’s say you're plan-
ning to use a BNC right-angle
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connector. Place this part on your
work sheet in the general location
you desire. You mught also want to
make a mental note that you can’t lo-
cate parts under the BNC connector.

Move the parts around. trving
to get everything connected with
the shortest possible routes. But
don’t worry about all the connec-
tions; we'll let the computer work
on those. Sometimes you can actu-
ally lay out the board to closely fol-
low the schematic. The trial on paper
give you a idea of how the PC board
will look when it’s fimished.

Net lists

Most of the high-end PC board
drafting programs include a sub
program to generate net lists. To
do this, you must first draw out
your schematic within the CAD
software. Sometimes the sche-
matic drawing program is sepa-
rate from the CAD software; in
other cases it is built-in.

When you are sure the sche-
matic is correct, you generate a
net list, which contains all the
connections you have drawn on

the schematic. The net list knows
that R4 pin 1 1s connected to pin
2 of C11, and that pin 1 of CI1
goes to the base of Q4. The net
list then becomes the “rule” for
checking what you have on the
schematic and what you will do
on the PC board.

With net list in hand. you can
start to lay out the board. With
CirCad, you input the net list lor
your project. The net list also con-
tains all the required outlines for
the various parts.

Since the net list imported all
the outlines for the parts, vou're
ready 1o begin. Most people will
put tack marks to mark the cor-
ners of the board. You can also
draw an outline the same size as
the finished board. I do neither—
I just jump in and start moving
parts around.

I's best to use standard spaces.
luse .1 mil grid for all parts, then
drop to .025 mil if need be. Al-
ways use the “snap to grid” op-
tion. It may be called other names
by different programs, but it does

| the same thing. With “snap to



gnd” on, you can drop a compo-
nent on the board and the software
will automatically place it on the
closest grid point.

If your layout requires odd-
sized parts or special connectors,

use your paper work sheet and |

place those parts on the board.
That done, you have several op-
tions, depending on the power of
your PC board software.

If your software generates net
lists, then it will do what is known
as “‘rats nest” wiring. Here the soft-
ware will connect all the different
pomnts as required by the net list.

Since the lines shown are not ac- |

tual copper traces, they cross each
other back and forth, hence the
name “rat’s nest” wiring,

The purpose of the rat’s nest is
to allow you to move the parts
about, all the while connected to
the rat wires. You move and ro-
tate parts so you have the short-
est and best routes for each signal.

Routing and traces

Once you're happy with the
layout, it’s time to route the board.

I've gotten lazy with CirCad: 1
use the autorouter all the nme. You
can route the board by hand; how-
ever, if your sofiware comes with
an autorouter, by all means use it

Autorouters are not perfect, but they |

can help you design your board.

The autorouter may route your
board correctly according Lo the
net list, but the end result may not
be the best design. Most
autorouters that 1 have used are
not smart enough to know the dif-
ference between a VCC line and
a signal line. Also, il your project
has an RF section, then the
autorouter won’t route the traces
to ensure stability in this section.
A good example is the emitter
lead of a transistor used in the PA
stage of a QRP transmitter. The
autorouter may have in fact routed
the emitter lead to ground, but the
trace may be to one of several
grounds on the board.

To ensure a stable PA stage, the
emitter must be grounded using
as large a trace as possible. This
trace must also be as short as pos-
sible. The same problem occurs
with VCC lines and heavy cur-
rent. Large short traces are nec-
essary to ensure proper operation,
The collector of that power am-

plifier must have its trace wide |

enough to handle the intended
current required by the transistor.
But at the same time, the trace
must be short and as direct as pos-
sible to avoid adding unnecessary
inductance.

You can somelimes ease rout-
ing time by using copper pouring,
The CAD program allows you to

“pour” copper into large areas of |

the board. Copper pouring is great
for creating a ground plane in
selected locations,

As far as trace width goes. |
autoroute with 10 mil traces.
These give the autorouter the easi-
est way to make connections. Af-
ter the autorouter is done, | edit
the lines, making them wider than
the 10 mil traces. I like to use 20
mil width trace between signal
pads, and up to 250 mil width for
VCC traces. I like wide traces on
my PC boards. Perhaps it's a

throwback to the days of resist |

pens and nail polish—in the old

~ days. a thin trace was quickly

etched away with the rest of the
copper!

WBSVGE’s tips

| know I don’t know everything
about laying out a PC board, but
here are some tips " ve picked up
along the way. Perhaps you can
use a few of these next time you
lay out your PC board.

We place screw holes in the
board so we can mount the board.
Don't forget about the heads (or
nuts) that will be inside those
holes. If vou place traces too close
o the mounting holes, the screw
head may in fact short the traces
(o ground.

There is the same amount of
copper on the top as on the bot-
tom. Unless you have a really
simple project, think double-sided
PC boards, even if you can't af-
lord a double-sided board with
plated-through holes. Lay out the
board so connections on both
sides of the board can be made by
soldering a resistor lead on both
sides. This will allow you to
use sockets under the ICs, while
using a board without plated-
through holes.

If you do use plated- through
holes, remember to take into ac-
count the .003 inches worth of
plating inside the holes. If your
mounting screws just barely make
it though the holes now, after the

plating, they may not fit! | use
038 inch holes, which after plat-
ing leaves me with .035 holes.
This is my standard for resistor
leads. You can use smaller holes,
but the .038 size leaves me plenty
of wiggle room in case I need to
remove the part. The vacuum
desoldering tool works much
better with the larger hole size.

Watch out for capacitors. It's
not so much the lead spacing. but
the actual physical size of the caps
that can throw you a tomato
worm. A .47 mF capacitor has the
same .2 mil lead spacing but may
be nearly four times as fat, so the
guy won't fit in between the rest
of the parts.

“Here are some
tips I've picked up
along the way.”

Keep an eye out for any Kind
of connector. It's easy to crowd
the connector by getting parts too
close to it. Really ruins your day
when the first prototypes come in
and. after you have the board
stuff, you find out you can’t get
the connector’s plug on!

Paper is cheap! 1 use paper
from my recycling box that has
been used on one side. Turn the
paper over and run it through the
laser printer one more time.
Print all the time and as often
as you can. The board looks a
lot different on paper than it
does on the screen. Check for
traces that look just a tad too
close. These may cause you
trouble down the road.

Some software has the correct
drivers to output to a color ink
jet printer. That really makes it
easy to check both sides on a
double-sided board with one
printout.

Don’t worry about getting the
board as small as you can, | know
some of the QRP rigs have a built-
in “cute” factor, but for first-time
PC board makers. don’t try for
sub-miniature designs.

I"m out of room for this month.
We'll take a break and pick up this
thread in November. Next month,
October, will be rather special.
The October issue will mark ten
years of this QRP column. Please
join me at a look back at 10 years

of “QRP.” 72|

NEVER SAY DIE
Continued from page 49

famous Porsche racing team
taught us how to race them on
the Solitude race track. Wow!
From there we drove to Locarno,
where over 700 Porsche owners
from all over Europe gathered
for a huge party.

Yes, 1960 was an eventful
year. | wonder how many of you
still have that original October
1960 37¢ issue? The cover car-
toon was drawn by Bandel Linn
KSLAP. who had a daily talk
program on WSPB i Sarasota,
Florida, where [ had been an en-
gineer-announcer back i 1950.

Nostrums

Being fairly wvigorous and
having an obvious interest in
staying that way, I"'ve been delv-
ing into the “how to get or stay
healthy™ literature. What a mess!
There are dozens (maybe hun-
dreds) of books claiming to have
found the secret of health.
Lordy! And if that i1sn’t enough,
every mail brings a booklet or
colorful brochure advertising
still more ways | can achieve ro-
bust health. And each camp, like
our welter of commercial reli-
gions, has a group of dedicated
true believers.

I've been helped a whole lot
by readers who have recom-
mended books or health ap-
proaches they've found benefi-
cial, At any rate, in my role as a
reporter and pseudo-teacher, and
with my doctor and professor
caps in the drawer out of sight
I've been doing my best to sort
out what looks scientifically rea-
sonable and repeatable in the
health and longevity field.

Yes, I know, you probably
don’t care how long you live. Or
even how long or healthily your
children live. You know you and
they are slowly committing sui-
cide. heading towards heart at-
tacks, cancer or a nursing home,
or both, but then so are most
other people, right? So you’'ll

just get angry with me when I

mention that I've found some
promising solutions to being fat
(which makes you tend 1o get
sick and die earlier than aver-
age), and I've also found that
you're poisoning your body in a
dozen or so ways.

There are some good reasons
o believe that the Bioenergizer
may help solve the fat problem.
Certainly the Comby book will.

Continued on page 60
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CARR’S CORNER

Joseph J. Carr K4IPV
P.O. Box 1099

Falls Church VA 22041
E-mail; carrjj@aol.com

Itis very difficult to get an an-
tenna working properly without
making some simple measure-
ments. Although it would be
nice to make azimuthal and el-
evation pattern measurements,
those are beyond the reach of
almost all of us. On the other
hand. the *I worked [or heard] a
guy on the other side of the
world” type of measurement
tells us little or nothing. Heck.
during the peak of the sunspot
cycle a breath of hot air on the
antenna can be picked up on all

continents. Little or nothing can |

be said about the antenna from
working a single DX station. |
recall one fellow back in the
early 1960s (on the downslope
ol the sunspot cycle) who
worked DXCC in less than a
year using a 30-watt Heathkit
DX-20 crystal-controlled trans-
mitter feeding a three-band trap
vertical. He made up for the lack
of a loudenboomer blow-torch
RF power amplifier and a large
beam with more than a tad of
operating skill.

There are some things about
antennas that can and should be
measured, however. For ex-
ample, VSWR and the resonant
frequency of the antenna are

Photo A. VHF VSWR analvzer:

readily accessible. It’s also pos-
sible to measure the impedance
of the antenna feed point. Hams
can mcasure the VSWR either
with a special VSWR meter (of-
ten built into transmitters or an-
lenna tuning units), or by using
an RF wattmeler.

By stepping through the band
and testing the VSWR at vari-
ous frequencies, you can draw
a VSWR curve (Fig. 1) that
shows how the antenna per-
forms across the band. The reso-
nant Irequency 1s the point
where the VSWR dips to a mini-
mum. You can use the resonan
frequency to figure out whether
the antenna is too long (resonant
frequency lower than the hoped-
for design frequency) or oo
short (resonant frequency above
the design frequency).

But resonant frequency and
VSWR curves are not the entire
story because they don't tell us
anything about the impedance
presented by the antenna. You
can’t get the VSWR 1o be 1:1
unless the antenna impedance
and transmission line imped-
ance arc the same. For example,
a dipole has a nominal textbook
impedance of 73 ohms, so il
makes a very good match to
75-ohm coaxial cable. But the
actual impedance of a real di-
pole may vary from a few ohms
to more than 100 ohms—if your
antenna exhibits a feedpoint

impedance of (say) 25 ohms. |

using 75-ohm coaxial cable 1o

. feed it produces a VSWR =
75/25 = 3:1. Not too great. Mea- |

suring the feed-point impedance
1s therefore quite important to
making the antenna work
properly.

There are any number ol in-
struments on the market that
will aid in making antenna mea-
surements. Some of them are
quite reasonably priced (or can
be built). while others are be-
vond the reach of all but the
most ardent and well-endowed
enthusiasts. In this column we

will look at a newer breed of

more universal instrument
called the SWR analyzer.

54 73 Amateur Radio Today » September 1996

3: RESONANT |
FREQUENCY
el §
s ) I >
Y

Fig. 1. VSWR vs. frequency curve.

VSWR analyzers

One basic premise in this col-
umn is that the instruments used
for measuring VSWR must be
accessible to people who don’t
have a ham operator’s license,

“Unlike many
lesser SWR
meters, this

instrument is not
fooled by
antennas.”

as well as those who do (we
must remember our SWL and
scanner friends). Some of the in-
struments used by hams meet
that requirement, but a relatively
new breed of instrument called
the SWR analyzer provides a lol
of capability to the SWL, scan-
ner operator and ham radio op-
erator alike. It uses a low power
RF signal gencrator and some
clever circuitry 1o measure the
VSWR of the antenna. One
model also measures the feed-
poinl resistance,

The simple version shown in
Photo A is [or the high VHF band
(154 to 174 MHz). It 1s a hand-
held battery-powered instrument
made by MFJ Enterprises, Inc.
(P.O. Box 494, Mississippi State.
MS 39762). The meter reads the
VSWR of the antenna at the fre-
quency sel by the TUNE dial. Al-
ternatively, you can adjust the
TUNE control until the mimmum
VSWR is found, and that 1s the
actual (as opposed to desired)
resonant frequency.

A somewhat more sophisti-
cated instrument is the MFJ-249
(Photo B). This instrument com-
bines a VSWR analyzer with a
digital frequency counter, and
operates over the range of 1.8 to
| 70 MHz. A bandswitch is set to
the desired band, and then the
TUNE control is set to the desired
[requency. The meter will then
read the VSWR at the design fre-
quency. Alternatively, you can
adjust the TUNE control until the
minimum VSWR is found. This
frequency is the actual, versus the
desired. resonant frequency of the
antenna.

An even more sophisticated
version of this type of instrument
is the MFJ-259 device (not
shown). The front panel of the
MFJ-239 has two meters; SWR
and RESISTANCE. The SWR
meter is calibrated up to 3:1, with
a little uncalibrated scale to
indicate higher SWRs. The RE-
SISTANCE meter 1s calibrated
from 0 to 500 ohms, which is
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Photo B. MFJ-249 VSWR analvzer.



consistent with the SWR range.
Two controls on the front panel
are TUNE and FREQUENCY
(MHZ) (a bandswitch). The
MFJ-259 has a digital frequency
meter to measure the operating
frequency of the internal oscilla-
tor. This frequency counter can
also be used to measure the [re-
quency of external signal sources
(do not connect the counter to the
output of a transmitter—the in-
strument will be destroyed). The
top end of the MFJ-259 has a
number of controls and connec-
tors. An SO-239 “UHF"-style co-
axial connector is provided for the
antenna connection. A BNC co-
axial connector 1s provided to
apply external signal to the fre-
quency counter, while a push-but-
ton INPUT switch is available to
switch the counter from internal
to external signal sources. An-
other push-button switch is used
to set the gate timing of the counter
(ared LED on the front panel blinks
every Lime the gate is triggered).
The tuning is from 1.8 MHz to 174
MHz, while the counter will mea-
sure up to 200 MHz.

The MFJ-259 will work from
an external 12 VDC source, or
from an internal battery pack con-
sisting of eight size-AA standard
cells. MFJ recommends that ei-
ther alkaline or rechargeable bat-
teries, rather than ordinary
zinc-carbon cells, be used in or-
der to reduce the possibility of
leakage that can damage the in-
strument (this 1s good practice in
all battery powered instruments).
I have a home-brew battery pack
that uses eight size-D nickel cad-
mium batteries (4 Ah rating) that
can be recharged froma 12 VDC
power supply, and it works well
with the MFJ-259,

Unlike many lesser SWR
meters, this instrument 1S not
fooled by antennas that have im-
pedances consisting of both re-
sistance and reactance elements.
An example in the manual dem-
onstrates an impedance of 25 +
j25 ohms (i.e. R is 25 ohms and
reactance, X, is also 25 ohms).
When connected to a 50-ohm
load one might be tempted to
think the VSWR is 1:1, and
some cheaper meters will so
indicate. But the actual SWR
is 2.6:1, which i1s what the
MFJ-259 will read.

|

Photo C. MFJ-249 with dip
meter adapter.

The resistance measurement
assumes a resistive load (the mea-
surement i1s made at the antenna’s
resonant frequency), and is refer-
enced to 50 ohms. The VSWR
and resistance measurements
should be consistent with each
other. If the VSWR is 2:1, then
the resistance should be either 100
ohms (100/50 = 2:1) or 25 ohms
(50/25 = 2:1). If the resistance is
not consistent with the VSWR
reading, then you should assume
that the impedance has a signifi-
cant reactive component and take
steps to tune 1t out.

In addition to antenna mea-
surements, the MFJ-259 is
equipped to measure a wide va-
riety of other things as well. It
will measure the velocity factor
of transmission line, help in tun-
ing or adjusting matching stubs
or matching networks, and mea-
sure capacitance or inductance
and the resonant frequency of
L-C networks.

Photo C shows an MFJ-249
equipped with the MFJ-66 dip
meter adapter. It can be used to
make the MFJ-249 or MFJ-259
work in the same manner as a
dip meter. Using this adapter al-
lows you to measure the reso-
nant frequency of tank circuits
using the dipper approach, as
well as to measure things such
as the coefficient of coupling
between two L-C circuits, trans-
formers and other radio circuits.

Connections ...

I can be reached at P.O. Box
1099, Falls Church, VA 22041.
or via Internet E-mail at
carrjj @aol.com. 72)

' CAT-300 Repeater Controller |

Attention Repeater Owners
Finally a repeater controller with a Tl voice synthesizer and full
feature autopatch incredibly priced ar $299.00.

Features Include:

v Voice Synthesizer

v (412) Word Vocabulary
v Twelve Voice Messages
" Two Voice Identifiers
v CW Identifier

" Full Feature Autopatch _ : :
v User Speed Dials bt . .i:tl : L
" Emergency Speed Dials - ' :
v Reverse Autopatch

v DTMF Key FPad Test

v DIMF Repeater Access
v DTMF Repeater Muting
v (56) Control Functions
v Remorte Conirol Switches
v Hardware Logic Inputs
v DVR Controller Ready
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¢ Female Voice & Sound Effects
v Programmable Courtesy Tones
v Programmable Codes and Timers

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology Inc.
4631 N.W. 31st Avenue, Suite 142
Fort Lauderdale, Florida 33309
Phone (305) 978-6171- Fax (407) 488-2894
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AMATEUR TELEVISION
GET THE ATV BUG ATy

>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
P C ELECTHON'CS Email: tomsmb@aol.com

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



Ham 10 HAM

Your Input Welcome Here

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714-3108

I'd like to thank all the con-
tributors who've made the first
year of “Ham to Ham™ possible,
and as we embark on the second
year of the column. I invite all
readers to keep sending in their
favorite tips, ideas, suggestions,
and shortcuts. Without your input,
we couldn’t continue to achieve
our goal: many ideas passed on
from many hams to many other
hams, not just my own solilo-
quies. Having said that, however,
here is one of my own “inven-
tions” that | thought you might
like to hear about, but you needn’t
stop there. Feel free to go ahead
and make one for yourself.

Just the right tool!

IU’s often been said that having
the right tool for the job is hall
the battle. It's also true that a good
assortment of tools is something
that every ham and electronics
hobbyist needs to enjoy the pas-
time to its fullest. Even today,
when most of us buy many things
ready-made, there are still those
times when we have to build those
little extras that no one else seems
to offer.

I've built any number of these
electronic accessories over the
past 40 years in the hobby. but this
tip 1sn’t about building an elec-
tronic circuit (not exactly): rather.
it’s about making a tool that will
help you build electronic projects.

I know you're thinking, “make
my own tools ... no thanks!™ Well,
I'm not vsually the type to
consider making my own tools,
either—that’s definitely not my
primary interest in electronics—
but this tool is different. Follow

it’s not all that difficult to fabri-
cate—otherwise | certainly
wouldn’t have been able to do it!
I've never scen one like it offered
by any of the manufacturers who
normally supply tools to the elec-
tronics hobbyists market so, as
such, it qualifies for my own per-
sonal test of build-or-buy, which
is: “If it’s already made, I'm prob-
ably betier off just buying it, but
il it’s not, then perhaps 1 should
consider making one myself!”

Like most hams, I find myself
using lots of the 1/8" (3.2 mm)
miniature and 3/32" (2.4 mm)
subminiature phone jacks on all
sorts of different projects. These
are the common panel-mount va-
riety of small phone jacks sold by
Radio Shack™ and others for
bringing audio—and any number
of other signals—into and out of
a piece of equipment.

They re great: they re inexpen-
sive, they do the job. and they're
easy to wire. The problem I've
always run into, however, is in
how to tighten down those tiny
slotted nuts that are used on these
jacks, so that they aren’t ruined
functionally or in regard to ap-
pearance. Sound familiar? Most
of us simply end up using a pair
of ordinary pliers, or perhaps a
very small straight-blade screw-
driver, in an awkward attempt to
tighten down the tiny mounting
nuts on these little jacks. I almost
always ended up marring the slot-
ted nut itself, or the panel behind
it, or both! I've done a preity good
number on some ol these over the
years ... but not anymore!

I"ve found it best to sit back and
try 1o imagine what the perfect
tool for the job would be.

That approach usually works,
and when thinking about this one,

along and you'll see why. Plus, | I came up with what | call the

i

035X 035° OVERALL LENGTH
PROKCTON | f S et
% 3125"¢ | 221
A e
221 HOLE 5/8
END VIEW SIDE VIEW

for 1

Fig. 1. End and side mechanical views of the Slotted-Nut-Tool© used
" miniature panel phone jacks. For the 3/32" Slonted-Nut-Tool,

the hole (shown as .221") is bored 10 . 144",
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Number 56 on your Feedback card | S|oiied-Nut Tightening Tool. It’s

shown in Fig. 1 and Photo A.

Here's what I had pictured: The
slotted nuts used on these jacks
would require a tool of the cor-
rect diameter, with the correct size
ol mating pins (or projections)
built into its end. It would have
to be made of a material that’s
harder than the material that the
nuts themselves are made of, and
it should be reasonably easy to
erip. With these parameters in
mind, I began to develop the two
tools shown.

Oh, that’s right, you'll actually
need two tools—one for 1/8"
jacks, another for the 3/32" vari-
ety—>but the 1/8" one is probably
most often used, so we’ll start
with it (the 1/8" tool can also be
used on some miniature toggle
switches that use the same type
slotted-nut mounting). Most of
the information supplied here will
apply to the smaller diameter
3/32" tool as well.

The slotted nuts used on the
miniature panel jacks appear to be
made of a nickel-plated brass. The
first prototype tool that I made for
myself was also brass. but 1
wouldn't recommend using a
malerial that soft for the fimished
tool because it’s 100 easily dam-
aged—that particular one was
strictly a prototype. Once 1 had
proven to myself that the tool
dimensions were correct, Bud
Hollibaugh, a friend who's also an
accomplished machinist, made
several more for me out of steel.
These have proven to be very ser-
viceable. Tool-hardened steel isn't
really necessary; just garden vari-
ety steel is fine, since those slotted
nuts you'll be using it on aren’t
made ol a very hard material.

Following the dimensions
shown in Fig. 1, the steel rod
should be about 5" long for an
easy grip and good control. It's
made of 5/16" (.3125") diameter
steel rod with a 5/8" long 7/32"
(.2217) hole drilled directly in the
center; this can be the tricky part.
If you can locate a section of hol-
low steel tubing with these dimen-
sions instead—such as steel fuel
line tubing—it will make the job
much easier for the average home
constructor. Solid rod perhaps has
a little bit better “feel” to it, since
it’s heavier. but tubing will work
just as well.

Filing or grinding down one
end of the tubing, so that two
“male projections” remain, is the
only other critical part. Take your
time. Following the dimensions in
Fig. 1, with the tool clamped
tightly in a bench vise, you should
have little trouble matching up the
projections on the new tool with
the slots on an 1/8" panel-jack nut.

That, of course, is the final de-
termining factor: to make the tool
mate as closely as possible with a
representative sample slotted nut.

The remainder of the tool’s
“handle” can be covered with rub-
ber tape, heat-shrink tubing, ap-
propriately-sized cable jacket, or
whatever you might have, to add
some “grip” and “cushion” to it.
If you have or know someone
who has a lathe, a knurled handle
gives it a professional touch.

In everyday use, the slotted nut
is started onto the jack with your
fingers, as you've no doubt al-
ways done, and only the final
tightening, for installation or for
initial loosening for removal, is
accomplished with your new tool.
It works like a charm. and like so
many things, you'll wonder how
you did without it for so long!

A variation, in the interest of
simplicity, was to take a fairly
wide, flat-blade screwdriver and
simply notch out the material
[rom the center of the blade, leav-
ing two projections that fit over
the slots of the slotted nut, It
works, but doesn’t seem to work
as well as the tool described in the
main body of the article—it can
slip off too easily and damage the
nut or the panel.

In my own experience, I've
found that using the suggested
configuration shown in Fig. 1
works best, and then one tool for
each individual size of phone
Jack:; one for 1/8" and another for
3/32" jacks.

This is the sort of item that
you'll probably only ever nced
one of (for each size), and it
should last nearly forever if it's
made as shown. You’'ll thank
yourself over and over again in
the future for spending the small
amount of time needed to make
one of each of these now.

I must reserve the copyrights
on multiple quantities of the tools
shown here and for their commer-
cial manufacture and marketing,
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but readers of this column should
feel free to duplicate individual
pieces for their own personal use.

Measuring up!

Speaking of tools, here’s one
from Peter Bergman N@BLX of
Brainerd, Minnesota: “The US has
been very slow to accept the met-
ric system, yet in ham radio circles
we use metric terminology daily.
For measuring wire antenna lengths
and coax cable multiples, I often
thought that it would be nice to have
a tape measure that read out in both
metnic and English graduations. |
found one, from Stanley Tools of
New Britamn, CT. | have one of their
No. 30-575 (7.5-meter/25-foot)
steel tapes, and have my eye on
their No. 34-827 PVC coated
Fiberglas™ 30-meter/100-foot
jobs. Santa, take note!

“Most ‘super home centers’
don’t seem to carry metric tapes, but
if several radio club members can
gel together on a single order, you
might try one of the smaller, fam-
ily-owned hardware stores to see if
they can special-order some of the
Stanley tapes, or the metric replace-
ment blades, that are shown in
Stanley’s catalog. Your next an-
tenna project could go much more
quickly, when you're confident that
everything has been measured
correctly.”

Moderator’s note: | have an
inexpensive 25-foot locking
power tape made by Trophy (their
No. 21925/T) that has continuous
markings in centimeters, as well
as in feet and inches, and Peter is
right, it does make measuring for
ham radio related cuts a good
deal easier.

Well grounded ... continued

Last month, I talked about
improving the RF grounding

properties of ham equipment en-
closures and covers, and I referred
to the Alinco DR-1200T as an
example. | picked it (as opposed
to picked on it) because | own a
couple of them, and have had the
opportunity to work on a couple
of small problems I've run into. I
noticed that in the wintertime 1n
lihnois, when the air is very dry,
the high-voltage static buildup
that can be generated by sliding
across an automobile’s synthetic
seat cover can cause the DR-
1200T to “reset™ its memories
when the mike connector is
touched. Fortunately, it didn't do
any more damage!

When | examined the mike
connector grounding technique
inside the radio, | felt that it might
be improved by taking a couple
additional steps. Those steps are
shown in Figs. 2A and 2B.

First, place a dab of solder on
the display shield tab, looking at
the radio’s top, on the control
printed circuit board, rather than
depending upon mechanical
grounding connections only (see
Fig. 2A). Don’t overdo this step;
you may need to remove the
shield sometime in the future,
and it’s not a good idea to go
overboard!

Next, from the bottom of the
radio, solder the microphone con-
nector grounding ring to the shell
of the microphone connector it-
self. The nickel plating on the
connector should be scraped off
at the point of soldering, and a
small amount of solder paste
used, to ensure a good alloy bond.
Also shown in Fig. 2B is an added
short-insulated wire from the mi-
crophone connector grounding
tab directly to the circuit board’s
comer (ground) mounting screw,
via a toothed soldering lug. This
eliminates any ground impedance
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Figs. 2A & 2B. Alinco DR-1200T anti-static modification.

in the traces on the control PC
board, and permits any static
discharge to take the shortest
possible path to chassis ground.

These two easy modifications
should help to protect your
DR-1200T"s “innards™ from un-
expected zaps from the outside;
at least they did on mine.

The great equalizer

From William Thim NIQVQ:
“I you find an inexpensive au-
dio equalizer at a garage sale, [lea
market or hamfest, latch onto 1t
and try inserting it between your
transceiver’s audio output jack
and an external speaker. It can
make a world of difference in

improving the intelligibility of

many signals you'll run across on
the ham and shortwave bands.

“Since the human voice centers |

around the 1,000 Hz mark, bring |

that control up first, then adjust
the other equalizing bands for the
best clarity of overall sound. You
can often eliminate much of the
noise or other disturbing back-
ground, while accentuating the

intelligibility of the speech range.
The more bands the unit has, the
better. It won’t replace a good DSP
for noise and heterodyne reduction,
but it can make a difference on a
minimum budget.”

Moderator’s note: If vou do
have a DSP. try an audio equal-
izer after it (as I have) and you'll
probably find that it enhances the
DSP’s audio as well. Often, too,
a second speaker located in an-
other part of the room will make
some signals “pop out of the
mud "™ better than a single speaker:
Varving room acoustics, and vour
own hearing “curve,” make ex-
perimenting with various speak-
ers and equalizer settings
an inexpensive, intriguing
continuing project.

Warm up your rotor

From Richard Mollentine
WAQOKKC: “An antenna rotor
may bog down due to the grease
on the gearing stiffening up with
low temperatures. We cold-
weather hams often have to wait
for warmer, sunny days to coax
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our rotors into turning again! | local codes: please don't irvio do

Working that weak DX station off
the back of the beam isn’t neces-
sary anymore if you install a mag-
netic automobile engine-block
heater on the bottom gearcase of
your rotor’s housing now, during
nice weather.

“The unit that I'm referring to
1s sold at many auto parts stores
or via the popular JC Whitney/
Warshawsky catalog and is in the
$18 -$25 range. It has a powerful
permanent magnet on its base and
a length of 120 volt AC cord for
powering the heating element
from a standard wall outlet. Sim-
ply stick it to the bottom portion
of your rotor’s casing and run the
AC cord 10 a switched outlet. It
will heat up vour rotor’s gearbox
0 a ‘toasty” temperature in only
20 to 30 minutes ... just don’t for-
get and leave it on when the out-
side temperatures rise much
above freezing!”

Moderator’s note: Nice idea,
Richard. In mv own case, the
housing on my antenna rotor is a

- non-ferrous casting, so amagnel-

mount won't work, in and of it-
self. It could, however, be

strapped to the rotor’s base us-

ing an aluminum strap or two, or
roof-eave and guitter exterior heat
rape can be neatly wound around
the rotor’s base 1o warm up the
rofor’s gearbox in sub-freezing
temperatures, You may have to
experiment a bit with the idea to
get it just right. Remember, how-
ever, don't get too close to the
rotating top portion of the rotor
housing or allow the rotating por-
tion to rub againsi the heat tape,
the engine block heater, orits AC
cord. Be careful to follow all
proper out-of-doors electrical
practices if vou need 1o extend the
heater’s AC cord or when plug-
ging the heater into an exterior
outlet. A ground-fault interrupter
outlet may be required by vour

"S" Units
50.00uV
25.06uV
12.56uV
6.29uV
3.15uV
1.58uVv
J9uV
3%uV
ASuV

NORAERIEE
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without it. Even if the GFI tends
to trip when vou're on the air,
vour rotor’s gears will probably
be warm enough to irn easily for
that particular ham radio session.

S-meter readings exposed

From Klaus Spies WB9YBM:
“The following S-meter value
table shows the correlation be-
tween actual signal strength in
microvolts at the antenna termi-
nals of a properly cahibrated re-
ceiver vs. the S-unit reading on
that receiver. Note that there is an
older “ham’ standard. and a newer
‘world” standard. Both values are
shown in Table 1

“*Some of this information was
heard on the ‘Voice of Japan’ in
March of 1994, the rest was cal-
culated from their 6 dB per S-unit
specifications.”

Moderator’s note; Each S-unit
is 6 dB more as vou go up the
scale from S1 to §9. 6 dB repre-
sents a doubling of the voliage.
bui it takes four times the power
to do that. To go up rwo S-units,
the transmitting station would
have to increase its power from
100 watts to 1600 wartts, or 100
watts over the legal limit! That,
of course, is assuming that the
receiver’s S-meter is right on the
money. That'’s why it's difficuli 1o
put too much credence on somnie
of the reports received over the
ham bands. This iy another of
Klaus' handy tables that vou
might want to clip and paste
somewhere over vour workbench
or at your operaling position.

The importance of self-
control

From Peter Albright AA2AD:
“The primary purpose of a volt-
age regulator in a power supply,
whether iU's in an external,
separate supply or in the ham

Old "Ham" Standard Newer "World" Standard |

40.00uV |
20.04uV
10.04uV
5.03uVv
2.52uV
1.26uV
B3uVv
S1uV
JA5uV

Table 1. Two current siandards of S-meter readings relative io microvolts of

input signal to the receiver,
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transceiver/receiver itself, is to pro- |
- zener diode—in senies with a cur-

vide a source of stable, consistent
voltage, either for reference or for
powering the circuitry directly.
Some circuits function quite well
without power supply regulation
and can afford 1o take power di-
rectly from the output of a power
supply’s output filter network,
while others demand a more stable
voltage or current for proper opera-
tion, It’s always best to assume that
the equipment designer knew
which his equipment needed. and
take any necessary measures (o Cor-
rect regulation problems that may
develop, as soon as they re noticed.

“There are several symptoms
that can indicate a laulty or defec-
live power supply regulation cir-
cuit. If a short exists in the regulator,
the fuse will generally blow, even
though other sections of the power
supply circuitry may be function-
ing normally—some devices use a
so-called ‘crowbar circuit’ to blow
the fuse deliberately in the event of
an overvoltage condition. More
commonly, however, voltage regu-
lators tend to open, failing to sup-
ply their regulated output; only
rarely, in very basic regulator cir-
cuits. do they supply full, unregu-
lated output voltage (which is
fortunate, since some circuits
wouldn’t tolerate the full unregu-
lated output without developing
additional problems). For that rea-
son, don’t be tempted to bypass a
failed regulator unless you're ab-
solutely sure of what you’re doing.

“Here, then, are the common
regulator configurations that
might be found in ham power sup-
plies and within the destination
equipment itself:

- |
Photo B. Chuck Wilson N6MUJ's “Sticky 2M Antenna”™ on the inside
of his car’s rear window.

“The simplest regulator is a

rent-limiting resistor—from the
power supply’s output line to
ground. Zener diodes begin to
conduct at a set voltage, so that
any excess voltage will be
shunted to ground across the cur-
rent-limiting resistor, and the di-
ode itself, by brute force. Simple
shunt zener regulators like this are
[or low-current demand applica-
tions only, and they provide no
overvoltage protection in the

' event of a failure of the diode or

its limiting resistor.

“To enhance the current-carry-
ing capacity of the simple zener
regulator, it's common to use the
diode as part of the base circuit
of a higher-powered ‘pass’ tran-
sistor, with the primary current
flow between the emitter and col-
lector of that transistor, and the
zener acting strictly as a low-cur-
rent control element in the
transistor’s base. ‘Pass’ transistors
are generally mounted on a heat

sink for greater heat dissipation
- capabilities and can be paralleled, |

with appropriate equalizing resis-
tors, for even greater current-han-
dling ability,

“Voltage regulators are avail-

able in handy-to-use integrated |

circuit packages, ranging from the
simple three-terminal packages,
available in both fixed and vari-
able voltage outputs, that we’ve
all seen (and perhaps used), to
multi-pin programmable 1Cs. A
fully automatic battery charger
with voltage sensing capabilities
would be one example of the lat-
ter (like the one that I recently
built for my own needs).

“Just in case you're into ‘older’

wireless, I should briefly mention |

the OA2 and OB2 series of gas
tube voltage regulators that might
be found in some of these sets.
They function in a similar man-
ner to the simple zener shunt
regulator circuit mentioned first.
and are also strictly low-current
regulators. The pleasant pink-blue
color 1s unmistakable in the back
of a tube-type rig, when ‘real’ ra-
dios had to glow 1o be working!”

Moderator’s note: Peter does
a nice job (as always) of explain-
ing the basic voltage regulators
to be found in today'’s ham power
supplies. It's safest to disconnect
the circuitry that's being fed the
output of the supply when repair-
ing and initially testing the defec-
tive voliage regulator circuit. The

- regulator, if it's doing its job,

should put out very close to its
correct voltage with or without a
load on i1, and if it isn't, at least
vou might prevent further damage
to the secondary circuitry. Also,
as Peter mentioned, the present-
day line of IC regulators is gen-
erally verv handy, but be sure to
follow the recommended input/
output capacitor bypassing, along
with any other special consider-
ations, as stated by the manufac-
turer of the device. Regulator
“chips" can oscillate under cer-
tain conditions, and in addition
to not doing their job properly,
can be a tough problem to

| troubleshoot.

A sticky antenna idea!

From Chuck Wilson N6MUJ:
“My 1995 Volvo wagon came
from the dealer with an antenna

for the AM/FM radio stuck to the |

inside of one of the rear windows.
In an attempt to maintain the no-
outside-antenna appearance of the
vehicle, I decided to try the same
approach for a 2 meter antenna on
the opposite inside rear window.

. I used two 19-inch lengths of

1/27-wide adhesive-backed cop-
per ribbon. formed in a V shape,
opened at the bottom of the V, and
fed with 50 ohm coaxial cable, as
shown in Photo B. and Fig. 3. |
was able to easily access the re-
peater some 15 miles away from
inside my garage, with just my
HT and my new V antenna inside
the car.

"I later replaced the 2 meter HT
with a dual-bander, and the same
antenna works well over the same
distance on 440 MHz. I'm not
sure what the SWR is—and I'm
not sure that I want to know—but
I do know that it works and that’s
really the bottom line, especially
when [ found that I could hit the
same repeater from 40 miles away
and from behind the hills that

- block its ‘radio view.” It's an 1dea

you might want to try if the XYL
says ‘negative’ (o an outside an-
tenna on the new family buggy!”

Moderator’s note: The self-
stick copper foil that Chuck men-
tioned is often available from
craft supply stores that cater to
stained-glass makers. The foil is
used to hold the glass pattern to-
gether during assembly, It comes
in several different widths and roll
lengths. The advantage of using
copper vs. aluminum-foil rape is

- in copper s ease of soldering and

greater tensile strength.

If vou have trouble locating it,
Radio Shack sells 3/8" wide self-
adhesive window “alarm” foil
(cat. #49-502) and self-adhesive

Angle “V" to
/ accommodate
window
Self-adhesive space
copper ribbon |

Elements are 19"
for 2 meters

. Fig. 3. N6MU\I's “Sticky Antenna.”
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foil connectors (cat. #49-504), ' VHF harmonic energy leaking out |

that might be worth trying. By the
way, 440 MH: is the third har-
monic of 146 MHz, but a sepa-
rate V for the 440 band, with
abour 6 3/4" of conductive tape
in each leg, would most likely give
even better results on that band. |
would also only use low power—
under 5 watrts—into an antenna
of this nature, both from an RF-
in-the-car standpoini and from
the standpoint of possible mis-
match stress on the radio itself. |
wonder how much the SWR would
change with rain, ice, or snow on
the windows?

VHF harmonic bug spray

From Richard Measures
AG6K: “Here’s the solution to a
problem that's often caused by

via the external cabling from your
transceiver. If you experience TVI
from your amateur transceiver,
even while transmitting into a
well-shielded 50 ohm dummy
load, this may well work for you.
Try adding one or two VHF at-
tenuator ferrite beads over each
of the two active wires (hot and
neutral) that make up the 120 volt
AC line input.

“Just in case you haven't used |

ferrite beads before, they do not
have to be in metal-to-metal con-
tact with the wire that they re fil-
tering to be effective, and in the
case of the AC line cord, they
definitely should not be. These
ferrite products work by ‘chok-
ing’ the RF energy that's attempt-
ing 1o pass through the wire, and
need only be around the wire's

NEVER SAY DIE
Continued from page 53

And now I've run across another
approach that looks just about
surefire, and doesn’t depend on
your almost totally unused deter-
mination. Look for a paperback
by Dr. Arthur Coca, The Pulse
Test. Spend the lousy five bucks.
With this little book you'll learn
how simple it is to find out what
you're allergic to just by taking
your pulse. And when you avoid
allergens your fat melts away, as
does arthritis. It's ISBN 0-312-
95699-1, published by St
Martin’s Press.

| don’t know how much of the
stuff in my bulging health litera-
ture file really works, but I'll
keep reading and talking with
people in the field I trust so | can
report to you on what looks most
promising.

Coca claims that when you
stop dosing your system with
things vou're allergic to, it can
stop tobacco and alcohol addic-
tion. Look, you already know
that no two people are exactly
the same, so it shouldn’t be a
news flash that we all have dif-
ferent allergies. Most of mine
got triggered by childhood im-
munization shots, so I've had a
life of hay fever and asthma
from dogs and cats. Eating wa-
termelon stops my vocal cords
from working and sure raises my
pulse.

All you have to do is measure
your pulse several times a day.
Mine rests at 60 per minute.
Then you eat, drink, or breathe

| something and measure your

pulse 30 and 60 minutes later
and see how much it goes up. If
it does, you've found something
you should avoid. Well, read the
book, which was first published
40 years ago.

Déja Vu

There’s a remarkable parallel
between the beginning months
of the personal computer and
cold fusion. It's almost enough
to encourage anyone with spunk
to head for the cellar or garage
and start experimenting,

Since | was there from day one
of the microcomputer revolution

and, maybe helped it to get started
with my magazines and prosely-
tizing. | know how it was.

When the MITS Altair 8800,
the first microcomputer, was
introduced to the market back
in January 1975, the computer
professionals looked at it and
ridiculed it as a toy, and not
worth even thinking about.
This attitude was fanned by
Computerworld, the main publi-

~ cation in the computer field. It

made fun of microcomputers,
doing its best to put them down
as of no interest or value to true
computer professionals. It's my
belief that this publication was
largely responsible for the de-
struction of virtually all mini-
computer companies, eventually
putting tens of thousands of
people out of work. It helped
companies like Wang, DEC,
Prime, Data General. and hun-

dreds of smaller firms miss the
Continued on page 71
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insulated outer covering to function
correctly. The beads are generally rod-
shaped, with a center hole large
enough to pass the insulated wire
completely through the bead’s core,
so the insulated AC wire is simply
separated and strung through the bead.

“It may also be helpful to add a
470 pE, 1 kV disc-ceramic bypass
capacitor from the AC line side of
each bead to ground. Replace any
two-wire AC line cord with a three-
wire grounding cord, connecting
the “green’ or ground terminal of the
new cord to the transceiver's chas-
sis ground, This provides a low-im-
pedance ground-return path for
both the unwanted harmonic energy
and the small 60) Hz AC current that
flows through the bypass caps. If
any exposed 120 volt AC connec-
tions exist within the radio when
implementing this cure, be abso-

| lutely sure that they are contained

within an insulated, well-marked
covering of some sort.”
Moderator’s note: Ferrite beads
and choke cores are available from
Radio Shack retail stores nation-
wide (#273-104 and #273-105), All
Electronics (Tel: 1-800-826-5432),
Amidon Associates (Tel: 714-850)-
4660), Palomar Engineers (Tel:
619-747-3343 ), as well as from
other sources. 1 kV disc caps are
obtainable from All Electronics and
from Digi-Key Corp. (Tel: 1-800-
344-4539), All Electronics and
Digi-Key also carry a number of
pre-made, packaged RF line filters
at a slightly higher cost than do-
ing-it-yourself, but they're often
much easier and safer 1o use.

few turns of the AC line cord
through a ferrite toroid core of
sufficient diameter is all that’s
needed to quench VHF harmon-
ics emanating from an amateur
transceiver; tryv that as well.
Other input/output cables to your
transceiver might also benefit
from being passed through a fer-
rite choke or core 1o suppress both
in-band and out-of-band energy.
It’s very often a try-ii-and-see
Situation.

And this ends another month of
“Ham To Ham.” Thanks to all
who've submitted their tips, ideas,
suggestions, and operating short-
cuts—you’'re the ones who make
the column work. Let’s hear from
more of vou ... the more input 1

have, the better the results, and the
more we can expand the column’s
scope in the future. Send whatever
you would like to pass on to the ad-

. dress above; sending them to 73's

offices in Peterborough directly
only delays their use here.

As always, many thanks to this
month’s contributors:

Peter A Bergman NOBLX
3517 Estate Drive SW
Brainerd MN 56401

William Thim, Jr. NIQVQ
50 Miller Road
Broad Brook CT 06016-9676

Richard Mollentine WAGKKC
7139 Hardy
Overland Park KS 66204

Klaus Spies WBY9YBM
8502 N. Oketo Avenue
Niles IL 60714-2006

Peter Albright AA2AD
28 E. Summit Street
Lakewood NY 14750

Chuck Wilson N6MLIJ
660 Santa Ysabel Ave.
Baywood Park CA 93402-1144

Richard L. Measures AG6K
6455 La Cumbre Road

Somus CA 93066

Note: The ideas and suggestions
contributed to this column by its
readers have not necessarily been
tested by the column’s moderator
nor by the staff of 73, and thus no
guarantee of operational success is
implied. Always use your own best
Judgment before modifying any

. . . ~ electronic item from the original
Sometimes, simply wrapping a |

equipment manufacturer’s specifi-
cations. No responsibility is implied
by the moderator or 73 for any
equipment damage or malfunction
resulting 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
includes its exclusive use by 73.
We will attempt to respond to
all legitimate contributors’ ideas
in a timely manner, but be sure to
send all specific questions on any
particular tip to the originator of
the idea, not to this column’s
moderator nor to 73.



HOMING IN

Radio Direction Finding

Joe Moell P.E. KQOV
PO Box 2508

Fullerton, CA 92837 numbered spaces for punching.

Cards and punches can be bought
' by mail from outfitters such as J.

Is your foxhunt scheduled yet? | Berman Orienteering Supply, Post

Foxhunt day, step by step

Last month’s “Homing In” led you | Office Box 460, Sunderland MA

01375: (413) 665-7822. Twenty
different punches are available;
purchase as many as you need for
less than three dollars each. Berman
also sells Silva onenteering cards
by the hundred.

Ukrainian hunts feature special
machines at each fox that time-
stamp the cards, much like punch-
ing a time clock. This would be
important if rules demanded that the
foxes be located in a particular or-
der, but such is not usually the case.
However. it is mandatory that hunt-
ers punch numbered spaces on the
card correctly. The punch at fox #1
must be used to mark square #1 on
the card, and so forth. Be sure to
announce this requirement before
the hunt; it was a source of conten-
tion at VHF-96. Some hunters were
unaware of the rule and marked
square #1 with whichever punch
they found first, etc.

I like the special punches, but
you don’t have to use them. For
practice hunts before I got the
punches, I made up slips of paper
with fox numbers printed on them
to give to the hunters at the start. |
put a different colored pen or pen-
cil at each fox, which they used to
circle the appropriate numbers.

It takes a team of volunteers to
put on a well-run foxhunt. You will
need timers at the starting line to
send off the hunters at exact inter-
vals, plus helpers at the finish line
to collect the cards and mark fin-
ishing time on them. Things can get

through the process of planning and
promoting an international-rules
radio direction finding (RDF) con-
test. Foxhunts are a mainstream
ham activity in Europe and Asia,
but they won’t gain a toehold here
until more ham clubs and conven-
tions get busy and sponsor them.
It's great fun, and it might start a
new tradition for your club’s
hamfests.

August’s column covered ad-
vance work, including site selec-
tion, transmitting gear, promotion,
education, and registration. My rec-
ommendations are based on expe-
riences of the Southern California
Six Meter Club (SC6MC), which
sponsored foxhunts at the ARRL
Southwestern Division convention
(Hamcon-95) and the West Coast
VHF/UHF Conference (VHF-96).
This month, we’ll cover what
happens on hunt day.

Special punches

Fox transmitters are concealed
and unattended. Therefore, judges
need a method of proving that the
hunters find each fox. World Cham-
pionship foxhunts employ a
“punch”™ method, established by
orienteers, that we've adopted (see
Photo A). Orienteers verify that
competitors visit the required
checkpoints by having a special
punch at each pomnt. Each punch has
a distinctive pattern with up to nine
pins. Competitors carry a card with

Name Call Team DOB | Age | Div | Wave
Cloth, Tery KOOVX  |ARES 484 | 12| Y | 1
Foolery, Tom WEGABC [PODUNK | 8480 [ 15| Y | 4
Camel, Joe KGGABC [PODUNK | 112673 |22 | P | 2
Upendown, Bob KZ6YY |RACES 6/20/65 [ 30 | P | 3
Transmission, Emanvel |N6FSL |[PODUNK | 127164 [ 31 | M | 1
Gallery, Art ARES 10256 | /| M| 2
Love, April WABAA 6850 |45 M| 3
Dressed, Natalie WABJFP |RACES 4648 | 48 | S | 1
Tickly, Fran RACES 319/45 |51 S| 4
Sez,Simon [WGXYZ _|ARES 316/41 | 55 | S | 3

Fig. 1. A sample spreadsheet sorted by age. I'm sure our contestants
don 't want their birthdays listed in a widely-read magazine, so these

are some made-up names.

member, these positions do not
require licensed hams.

Have Course Marshals scattered
in the woods to watch over the ac-
tivities. Contestants know they
should not help one another in any

| way or vandalize the foxes, but hav-

ing Marshals helps prevent temp-
tation. Marshals should also be on
the lookout for any health problems
that might develop during the hunt.
Don’t station them near foxes—that
would be a giveaway. Have them
keep moving along. Encourage
them to carry cameras to document
the fun for your club’s newsletter
or Web page. They can also serve
as judges to check over the results
before prizes are awarded.

The Region | ARDF Working
Group requires starting corridors be-
tween 50 and 250 meters long at
championship events. Competitors
run into the comidor when instructed
by the start timers. When they reach
the end, they may turn on their
RDF gear and take off into the forest.
The end of the corridor should not be
visible from the start point.

One purpose of a corridor 1s 1o
prevent those waiting at the start-
ing line from secing which way
hunters go. Thas 1s particularly im-
portant if the start point 1s n the
middle of the venue. Rather than try
to put up curtains or fences, try to
find a natural corridor at your site.
At VHE-96, we put the start point
al the northwest comner of the park.
Starters went over a small foot-
bridge, up a hill, and disappeared
into the woods—an ideal starting
situation. At the Hamcon-95 hunt,
we used a 50-yard walkway
between two buildings.

Depending on your site, the fin-
ish line can be next to the start or at
another location where family
members can wait (and perhaps pic-

nic). Mark the end point clearly on |

the course map. At international meets
in very large forests, a transmitter on
a separate frequency beacons regu-
larly from the finish area. At our hunts,
the finish line beacon frequency
doubled as an emergency calling fre-
quency. monitored by the finish line
attendant. Hunters were forbidden to
transmit on the hunt frequency. Note
that competitors are not required to
locate the exact placement of the fin-
ish line transmitter; no punch should

. be placed there.

Number 61 on your Feedback card | hectic at these two locations, so two |
persons are betier than one. Re- |

taches an orange orienteering

punch to a well-concealed fox trans-
mitter at VHF-96,

International Amateur Radio
Union (IARU) rules call for an end-
ing corridor of 50 to 100 meters
leading up to the finish line. I think
an ending corridor is unnecessary,
but you may want to have one if
there are some elite runners and
you're worried about a “photo fin-
1sh.” In any case, be sure your fin-
ish line or corridor is well marked.

Bring your laptop

While you might prefer to an-
nounce age divisions in advance,
we decided to wait until all regis-
tration was done. Then we chose
division breakpoints and individual
start times to even up the field.
Upon registering, each hunter gave
his/her name, callsign, date of birth
(DOB), and team affiliation, all of
which went into the computer.

Although | don't know of any
software dedicated to foxhunt or
orienteering competitions, | found
that a spreadsheet program with
date/time and sort capabilities
works just fine. I chose Microsoft
Excel for Hamcon-95 and VHE-96.
After registration was complete and
all hunters were entered, one
person per line, | sorted and printed
the data by name. This printout
would be posted at the site and each
hunter would be asked to venify that
his/her data was correct.

Next, I sorted and printed a list-
ing by age (Fig. 1). The committee
used this sort 1o select age division
breakpoints. The goal was to be fair
from an abilities point of view, but
also to avoid any division having
many more competitors than the
others, which would unduly extend
the starting process. For both hunts,
our divisions were Youth (17 and
under), Prime (18 through 30),
Masters (31 through 45), and
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Name Call Team Div | Wave| 2:12 | Start | Finish| Time |T's| Rank
Printz, Wes KASDSE [DARC M| 1 [ 215 HHH
Schwendtner, Dennis |WB6OBB |SBARC ST 1 [215 Y
Probert, Matthew KEBJRR [SBARD Y| ¢ 215 HiEH
Reginato, Nerella M| 2 | 218 HHH
Heather, Elizabeth  [KC60FS |DARC Pl 2 | 218 i
Hare, Ed KAICV  |ARRL M| 3 |22 B
Mendenhall, Matt KEGALM [SGVRC P| 3 | 221 it
Goddard, Art W6XD  |ARRL ST 3 |22 FrTTTy
Reginato, Reg KE6ZQY |SBARC S| 4 [224 Py
Mirabella, Tom KD6AAN |OCRACES | Y | 4 | 224 it

Fig. 2. First part of the start sequence spreadsheet, sorted by time. One competitor in each division starts in
each wave. Age and DOB columns have been hidden.

Seniors (46 and over). To the
spreadsheet, I added Division,
Wave. and Start Time columns
and entered the division designa-
tions when they had been decided
upon.

Now 11 was tume to determine
the starting order. One 10 four
hunters would start at a time, al-
ways from different divisions.
The number of start times (waves)
equals the number of competitors
in the category having the great-
est number.

Just as players are “seeded” in
tennis tournaments, start times
should be chosen with the antici-
pated abilities of the hunters in
mind. Slowest hunters should
start first, fastest last. This gets the
event over sooner, so everyone
can find out the results in a timely
manner. Family members should
not start at the same time; youth
should go out early, parents later.
This way, the Kids are less likely
to look for their parents on the
course. We tried to separate fam-
ily members and regular T-hunt-
ing partners by at least four waves
on our hunts. We also avoided
starting members of the same
team in the same wave.

We chose three-minute starting
mtervals in the VHF conference

hunt. With 11 waves and a two- |

hour time limit, the maximum
event iume would be two-and-a-
half hours from first starter to dis-
gualification time for the last
starter. Since there were 1o be six
foxes, half of the runners would
start on fox #1 and half on fox #4.
Some would say it is more fair to
start at six-rminute intervals (all on
fox #1). but then the event could
take three hours. We didn’t want
to finish that late.

| e ——
Once the wave numbers and a | Fig. 3. First part of the VHF-96 spreadsheet, as sorted
dummy pre-start time were |

entered in the spreadsheet, Excel
calculated the scheduled start
times for each competitor. | then
did a sort by wave number, which
gave a starting time lineup to be
announced before the hunt. The
printout of scheduled start times
(Fig. 2) has added columns for
Start and Finish. The Start column
is there in case something goes
wrong and the actual starting
times end up being different from
the scheduled times. If they turn
out to be the same, 1t's easy 1o
mmsert them in this column with
the Fill Across command.

Be sure to allow plenty of time
to get the hunt organized. Don’t
start the hunt until a full cycle of
fox transmissions has been heard,
s0 you'll know that all are work-
ing properly. Our VHF-96 en-
trants were sent from the
assembly point to the site at | p.m.
Guessing the time required to
make announcements and get un-
derway, I printed up sheets with
scheduled times starting at 2 p.m.,
2:15, and 2:30. Because of prob-
lems with the foxes, we ended up
starting at 2:49.

As hunters arrive at the site,
have them put all their RDF gear
in the impound area. (We used a

big blue tarp on the ground.) They
are not allowed to pick it up again
until one minute before it is their
turn to start, and may not turn it
on until they reach the end of the
start cormdor. Gather everyone
around for instructions, rules, and

announcements (see PhotoB and |

the sidebar).

[ think it works best to have two
people at the starting table. One
waitches the clock and officially
starts the hunters, while the other
calls the hunters by name in ad-
vance and makes sure they're on
deck before their times. Be sure
that clocks at the start and finish
points are synchronized. IARU
requires that less than one second
difference between these clocks
be verified, and insists that com-
petitors be allowed to check their
waltches against the starting point
clock.

As hunters cross the finish line,
the attendant takes their punched
cards, marks exact finish time,
and number of foxes found on the
cards, then gives the cards to the
scorekeeper. The spreadsheet will
do the subtraction to get elapsed
times. Once all start/finish times
are entered, it's easy to find the

| individual winners with one “sort”

command (Fig. 3). The first sort key
is division, the second is number of
foxes (descending), and the third is
elapsed time (ascending). With an-
other sort, you can find team win-
ners: The first key 1s team: the
second and third are as before. Once
the judges verify the numbers, it's
ume to award prizes and certificates
(Fig. 4).

When is the next one?

Whew! It's over! Another suc-
cessful foxhunt! You may lind, as
we did, that everyone is having
so much fun they re not ready (o
g0 home yel. although all the ac-
uvity has made them hungry. For
our hunts, we arranged for a group
discount at a nearby restaurant for
a “Dutch treat” dinner, to prolong
the good times and plan the next
hunt.

If you would like to try the
spreadsheet scoring method, 1 will
provide my sample Excel tem-

Rules, Rules, Rules

Important starting point an-
nouncements and instructions:

* Location of restrooms.

* Boundaries and forbidden
areas, if any.

* No assistance on the course.

* Do not transmit unless an
~ emergency occurs.

* Punch the right square for
each fox on the card.

* No visitors on the course,

» Start times for each runner.

* Put your name and start time
on your card.

* A lost card means disquali-
fication.

* Verify your name, team, and
| DOB on the printout.

[ Name Call | Team | Div|Wave| 2:46 | Start | Finish| Time |T's| Rank|
Garrabrant, Byon |KD6BCH |[OCRACES | P | 9 | 3:13 | 3:13 |4:11:24/0:5824| 5 1
Barrett, Rick KEYDKF |SGVRC P | 10 | 316 | 3:16 [4:18:37|1:02:37| 5 2
Mendenhall, Matt |KEGALM |SGVRC P | 3 | 2585 | 255 |4:39:54/1:4454| 5 3
Barth, Scot KA6UDZ |[SGVRC P [ 11 [ 319 319 | 506[1:4700 5 4
Holland, Randy KO6KC |OCRACES | P 7 | 307 | 307 50115400 5 5
Heather, Bill KBEWKT |DARC P| & |301] 301 5:01|2:00:00, 4 6
Heather, Elizabeth |KCB60FS DARC P 2 | 252 | 252 |452:42|2:0042| 3 7
Allen, Glenn KEGHPZ [DARC M 11 [319] 319 [45350[1:3450] 5 1
Printz, Wes KA3DSE DAIftC M 1 | 249 | 249 |4:42:55/1:5355| 4 2
]Haro. Ed KAICV |ARRL M| 3 | 255 | 255 |4:49:57|1:54:57 4 3

whose time is over the limit.
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Eliminate power
line noise
hefore it

enters the|
receiver

What Can Dual DSPs
Do For You?

o
R

NIR-12 Dual DSP Noise Reduction Unit
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 NTR-12 modes are
usable stmultaneocusly. Use on all operating modes including AMTOR and

[l JPS Communications Inc.
ORDER LINE: 800.533.3819

http://emporium.turnpike.net/J/JPS/jps.html.

ANC-4 Antenna Noise Canceller

Eliminates power line noise before it enters the receiver to let you hear

. signals you did not know were there. Reduces any locally-generated noise
typically 50dB. Usable between 100kHz and 80MHz. Noisewhip and wire
antenna supplied with each unit. Auto xmit switchover up to 200W.
Installed between the antenna and receiver. $175.00

PACTOR. Installed between the receiver audio and external speaker. $349.95

P.O. Box 97757 # Raleigh NC 27624-7757 * USA
Tech Line: 919.790.1048
Fax: 919.790.1456
Email: jps @nando.net

plate if you send a 3.5" Macintosh
or PC disk and a self-addressed
stamped envelope to the address
atop this column. I am also post-
ing the template at the "Homing
In” Web site. My template was
written with Excel version 4.0 for
Mac, but other versions may be
able to read and run it.

A “Homing In” Web site? Yes, |

at long last my RDF pages on the
World Wide Web are up and run-
ning. By the time you read this,

most of the construction should be |

complete, at least for Version 1. The
main purpose of having a site for

| “Homing In" is to post answers 10

the frequently asked questions that

T Awan

West Coast VHF/UHF Conference

International SMyle Transomutter Humt

May §, |Win

Fig. 4. Find a computer-savvy person in your club to make up nice |

THIERD PLACT TEAM MEMBEER

certificates for team awards and non-trophy individual places. Ours
were designed by Christie Edinger KOIU.

SO o
o & i

1 = e e

ok s = SRL e L B

Photo B. Your columnist gives final instructions before the first VHF-96
hunter leaves the start corridor. (Photo by J. Scott Bovitz N6MI)

| presently spend lots of time

handling via E-mail or snail-mail. |

Even if you don't have an RDF
question, the site is worth visiting
because you'll find updates to my
T-hunt book and a complete “"Hom-
ing In” index, listing topics for
over 90 columns. URL hup://

- members.aol.com/homingin/

should get your browser there.

Of course your mail, postal or elec-
tronic, is still welcome. Please note
my new ZIP code atop this column.
Send e-mail to: Homingin
@aol.com or 75236.2165@
compuserve.com.
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Ham Radi©

Number 64 on your Feedback card

“'Communications Simplified,

s we mentioned last time, with
Amure modulation, even more

sidebands might be required to
keep the amplitude constant. So we need
to learn how to measure the amount of
modulation. This can be done in two
ways—using the deviation, or using a
modulation index.

Deviation
Deviation measures how far the car-
rier swings from its center or

unmodulated value. For example, com-
mercial FM broadcast stations are al-
lowed to deviate up to £75 kHz from
their center frequency. Thus a station on
96.3 MHz could swing its carrier down
to 95.225 MHz (96.3 MHz minus 73
kHz) or up to 96.375 MHz. Police, fire,
or ham FM radios, on the other hand,
generally use £5 kHz deviation.

Note how we said that commercial
FM broadcast stations are allowed 10
deviate up to +75 kHz. This is not a

DR J MR Fray [N (SO e T N e s B LS R TS eSS
CEECE AT T ) e e (T G000 I e ST TR SR e

B LSy AR EIE UESSE LY -4 I M BT S I TN D () (RSN
115 |o61 [os6Jo23joo06jo01) v f { I r v I 1
j2.0 Jo022jo68 035 J043)008} 1 | t I I | I |
125 ]-0.05/050 045 022 ]007f002) | { | { | 1 |
3.0 |1-026]0.34 1049 |031 ]013f004J001 | | | L | | | |
40 |-041]1-007]0.36 |043 |028l013J005)002 ) | I | | |
mmmm—:mmmmmm_-—__i |
6.0 |0.15 |-0.28]-0.24]10.11 | 0.36 | 0.36 | 0.25 | 0.13 | 0.06 | 0.02_

Part 9

technical limit—it would be easy to
build equipment which deviates a lot
more. Rather, 75 kHz is a maximum
limit imposed by the FCC to prevent in-
terference with adjacent stations. Like-
wise, 5 kHz deviation is used by fire,
police, ham, and other communications

' equipment o avoid interference with

other users. So, unlike the case of
AM where 100% modulation is a limit
which you simply cannot exceed for
technical reasons, the maximum amount
of FM deviation is more of a “good
neighbor” policy, usually enforced by
the government.

Modulation index

The modulation index is the second
way of measuring the amount of FM

modulation. The modulation index (we |

will abbreviate it as M/, but there are
several other symbols often used) is
defined as:

mmmmmmmm
8.0 {017 [0.23 [ -0.11]-029]-0.10] 0.19 | 0.34 [0.32 [0.22 [0.13_

-mmmmmmmmmm

Table 1. Carrier and sideband amplitudes (from Bessel functions).
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deviation

ke modulation frequency causing that deviation

For example, an FM station transmit-
ting a 5 kHz audio signal (this is the
modulation frequency) at a 15 kHz de-
viation would have a modulation index
of 15/5, or 3.

You can see that, even if the deviation
stays the same, the modulation index can
vary all over the place. For example, if
that FM station keeps the same 15 kHz
deviation, but the audio frequency
changes from 5 kHz to 50 Hz, the modu-
lation index suddenly changes to 15,000
Hz divided by 50 Hz, or 300 (be careful
to use the same units on both the top and
bottom of the equation),

It’s the modulation index that deter-
mines how many sidebands are needed
to keep the amplitude of the FM signal
constant. For example, if the modulation
index is 0.2 or 0.3, then just one set of
sidebands is needed; if the modulation
index is 10, then 13 sidebands would be
needed on each
side of the car-
rier to keep the
amplitude con-
stant. The calcula-
tions to determine
. how many side-
' bands are needed
at any given
modulation index
are fawrly com-
plex, and involve
something called
Bessel functions.
To avoid all this
work, most people
use a table like
Table 1, which




actually provides more information than
just the number of sidebands.

Let’s look at an example. Let’s assume
we have an FM broadcast station which
transmits a 4 kHz tone at a deviation of 2
kHz, giving us a modulation index of
0.5. For this modulation index, Table 1
gives us the following information: Ml =
0.5; Carrier = 0.94; 1st sideband = 0.24;
and 2nd sideband = 0.03.

This tells us that there are two sets of
sidebands on each side of the carrier:
The carrier amplitude is 94% (0.94) of
the unmodulated value, the first set of
sidebands has an amplitude of 24%
(0.24) of the unmodulated carrier, and
the second set of sidebands has an am-
plitude of 3% (0.03) of the unmodulated
carrier.

Notice that the carrier is now smaller
than it would be if left unmodulated. Un-
like in AM, where the carrier stays the
same size no matter what the sidebands
do, an FM carrier changes size as you
modulate it. This makes sense when you
realize that the total FM signal voltage and
power (which consists of the carrier plus
all the sidebands) has to stay the same all
the time. When the sidebands appear,
something else has to decrease to keep the
total voltage and power the same.

Let’s look at this in more detail. Sup-
pose the original carrier (before modula-
tion) was 10 volts rms, and was sent into
50 ohms. The total power would then be
found from P = V?/R to be 2 waltts.

Now let’s see what happens with the
modulation index of 0.5.

The carrier voltage is now 10 x 0.94 =
9.4 volts, and its power (still assuming a
50-ohm load) is: 9.4%/50 or 1.7672 watts,
less than before.

The first sideband is 10 x .24 = 2.4
volts, and its power is: 2.4* /50, or .1152
watt. Remember, there are two of these
sidebands (one upper and cone lower), so
their total power is twice that, or 0.2304
waltt.

The second sideband is 10 x .03 = 0.3
volts, and its power is: 0.3%50, or .0018
watt. Again, there are two of these side-
bands, so their total power is twice that,
or 0.0036 watt.

When we add all of these powers to-
gether, the 1.7672, 0.2304, and 0.0036
watt add to almost exactly 2 watts (the
slight error is because Table 1 gives the
coefficients to only two decimal places.)
So the modulated carrier has the same
power as the unmodulated carrier.

1st S
2nd SB

0.7

" > TR e e T e l'\
PO T T T R A Y

.0098 0196 |
3.6 2697 | higs )

3698 7396 |
1568 .3136 |

0.0

7th SB

T
.0050 .0100 ‘

| Total power, carrler pius sidebands:

Table 2. The sum of an FM carrier wave and its sidebands.

Let’s try another example. Suppose
the unmodulated carrier is again 10
volts, the load is still 50 ohms, the
modulating frequency (which would be
the audio in an FM broadcast station) 1s
1 kHz, and the deviation is 4 kHz, giving
a modulation index of 4. Table 1 tells us
that the carrier has an amplitude of -
0.40, and that there are seven sidebands,
of which the first also has a negative am-
plitude. Since amplitudes can’t be
smaller than zero, what do the minus
signs mean?

The negative amplitude here simply
means that the phase has reversed, so the
carrier and the first sideband both have
opposite phases from what they were at
lower values of the modulation index.
As far as the power is concerned, this
doesn’t matter, so we can still add up the
total powers as in Table 2.

Again, the total power is about 2
watts, with a slight error because the
Bessel values are accurate to only two
decimal places. So the total power of the
FM signal doesn’t change with modula-
tion, although the power gets shiftc
around between the carrier and the side-
bands.

Let’s look at the negative numbers in
Table 1 one more time. At a modula-
tion index of 2, the carrier had a value
of 0.22, while at an index of 2.5, the
carrier became -.05. Obviously, some-
where between 2 and 2.5, the carrier
value went from plus, through zero, to
minus. At the zero (which occurs when
the modulation index is 2.405) the car-
rier completely disappears, and all the
power is in the sidebands. This point is
useful because it lets us calibrate a de-
viation meter—we observe the signal
on a spectrum analyzer and increase
the deviation until the carrier disap-
pears. Of course, we have to be careful
because the carrier also disappears at

other values, such as at a modulation
index of 5.5 and 8.65.

We can see this a bit better if we graph
the data from Table 1, as shown in Fig.
1. Here you can see how the carrier
starts out with a magnitude of 1 when
the modulation index is 0, then de-
creases until, at a modulation index of
2.405, it crosses the zero line and be-
comes negative. It then reaches a nega-
tive maximum at a modulation index of
about 4, and then goes up again. It keeps
oscillating, but generally gets smaller
and smaller, while more and more side-
bands appear at the right.

Bandwidth

The more sidebands there are, the
greater the bandwidth of the signal. At a
very low modulation index (below 0.5),
there is only one set of sidebands, which
makes the total bandwidth about the
same as AM. With larger modulation in-
dexes, the number of sidebands in-
creases and the bandwidth goes up.

Fortunately, something else is happen-
ing which keeps the total bandwidth rea-
sonable. Remember how we defined the
modulation index:

b ol deviation
modulation frequency causing that deviation

MI

To get a large modulation index, you
need a large deviation but a small modu-
lation frequency. The modulation fre-
quency, however, determines the

0 1 2 % 4 5 & T & 9 W
Modulation Index

Fig. 1. FM carrier and sideband amplitudes.
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carrier

10 kHz

i
 sead 8

voice, for example,
the high frequencies
tend to be much
weaker than the
lows. Even though
s/ FM stations often

boost the highs

DU |
||| AL ll. pFE-Emphﬂ.ﬁ.S') o

1 kHz carrier

’4 60 kHz bandwidth -J

L——Zﬁ ICHZJ overcome noise,

the highs are still

(a) Deviation = 10 kHz, (b) Deviation = 10 kHz,| generally weaker
Modulation = 10 kHz, Modulation = 1 kHz, than the lows
MI =1 Ml = 10 )

and so produce

Fig. 2. FM, same deviation, different modulation index.

spacing between sidebands. So at a high
modulation index, you may have many
sidebands, but they will be close to-
gether, so the total occupied bandwidth
will not be as large as you might think.

Fig. 2 shows an example. At left, we see
the spectrum when the deviation is 10 kHz
and the modulation frequency is also 10
kHz: the resulting modulation index 1s 1,
and there are three sidebands on each side.
Since they are 10 kHz apart, the total band-
width is 60 kHz. On the right, the devia-
tion is also 10 kHz but the modulation
frequency is only 1 kHz. The modulation
index is now 10 and there are 13 side-
bands, but the sidebands are only 1 kHz
apart, so the bandwidth is only 26 kHz.

In the real world, things are somewhat
more complicated than what we’ve de-
scribed so far. Our discussion so far has
assumed that the FM transmitter is send-
ing out pure tones—much like an an-
nouncer whistling a single note into the
mike. In practice, regardless of whether
we deal with voice, music, or data, the
modulation signal consists of many dif-
ferent frequencies at the same time. The
Bessel function analysis then becomes
much more complicated, because the in-
teractions between all these tones them-
selves produce additional sidebands.

Then too, even when the modulation
is fairly simple, different frequencies ex-
ist at different voltages. In music or

Picture Sound
carrier (AM) cglor  carmer (FM)

86.829545 MHz
-\\
1 I Fa

t Vestigial sidcband ¢
82 MHz 88 MHz

Fig. 3. TV channel 6 spectrum.
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lower deviation.
Commercial FM

broadcast stations therefore carefully
adjust their audio response to utilize
their assigned spectrum as fully as
possible.

Channels

As we mentioned earlier, commercial FM
stations are  allowed to deviate up to £75
kHz. Although the frequency response
of their broadcast sound only extends to
15,000 Hz, they often transmit modulation up
to almost 100 kHz (more on this later).
The high-frequency material they may
transmit up near 100 kHz is at a modula-
tion index below 0.5 so it generates only
one set of sidebands, but even this one
single sideband set means their band-
width may extend out to 100 kHz on
each side of their center frequency.
Hence, commercial FM broadcast sta-
tions are assigned a channel which 1s
200 kHz wide.

The U.S. FM broadcast band extends
from 88 to 108 MHz; the lowest FM sta-
tion on the band would be assigned a
200-kHz-wide channel from 88.0 to 88.2
MHz, with its center frequency at 88.1.
The next station up could be centered at
88.3 MHz, with its channel extending
from 88.2 to 88.4 MHz. This explains
why all the FM stations in your area are
at odd tenths of MHz: .1, .3, .5, .7,0r .9
on the dial.

In practice, though, two stations in the
same area cannot be assigned adjacent
channels, because the bandwidth of the
tuned circuits in FM radios is not narrow
enough to separate two such adjacent
stations. So rather than being spaced 200
kHz apart, FM stations in the same city
are often 400 or even 600 kHz apart. The
in-between channels are used by stations
farther away.

TV channels are assigned in the same way.
Each TV channel is 6 MHz wide. Starting at

the low end, their frequencies are:

Channel 2: 54 to 60 MHz
Channel 3: 60 to 66 MHz
Channel 4: 66 to 72 MHz
Channel 5: 76 to 82 MHz
Channel 6: 82 to 88 MHz
Channel 7: 174 to 180 MHz, and so on.

Note several interesting things: There
is no channel 1; channels are usually
adjacent, but there is a 4 MHz break be-
tween channels 4 and 5; channel 6 1s just
under the FM band, which starts at 88
MHz; and there is a big break between
the “low VHF” channels, channels 2
through 6, and the “high VHF” channels,
numbered 7 through 13. The space be-
tween them contains the FM broadcast
band, aircraft frequencies, the 2 meter
amateur band, marine channels, and
commercial two-way frequencies. The
UHF channels begin at 470 MHz and
extend up to 900 MHz.

In any given area, to avoid interfer-
ence between them, two TV stations will
never be assigned adjacent channels. In
New York City, for example, there are
TV stations on channels 2, 4, 5,7, 9, 11,
and 13. How can there be stations on
both channels 4 and 5?7 Only because
there is a 4-MHz-wide space between
them—they are not really adjacent.

If you have cable TV, you may be
wondering why there can be stations on
adjacent cable channels. The reason is
that most modern TV sets can (just
barely!) separate two adjacent TV sta-
tions under the condition that they are
both the same strength. The cable net-
work has full control over the strength of
all its channels, and can satisfy this con-
dition. On-the-air signals, on the other
hand, vary in strength depending on how
far you are from the transmitter, and there
can often be tremendous differences in sig-
nal strength between stations.

While we are discussing TV transmis-
sion, this might be a good place to again
mention what kind of modulation is used
for TV, and how the 6 MHz channel is
divided up.

Fig. 3 shows a typical TV channel
spectrum. We show channel 6, but all the
VHF and UHF TV channels are laid out
exactly the same way. Each TV channel
takes exactly 6 MHz of bandwidth;
channel 6 uses 82 to 88 MHz. The



picture is sent using AM vestigial side-
band modulation (which was discussed
al the end of Part 7), with the AM carrier
exactly 1.25 MHz from the bottom fre-
quency of the channel; in channel 6, this
places 1t at 83.25 MHz.The sound is sent
on an FM camer, whose frequency is ex-
actly 45 MHz above the picture carrier;
this places it at 87.75 MHz. In fact, if you
live in an area with a channel 6, and if you
have an FM radio which will wne slightly
below the 88 MHz end of the FM band,
you can hear the channel 6 TV sound.

3.579545 MHz above the picture car-
rier (which 1s 86.829545 MHz in this
case) 1s a third camier, which carries the
color or chroma information. Since this
carrier 1s sent as part of the picture sig-
nal, it is called a subcarrier. This signal
uses phase modulation.

Phase modulation

PM or Phase Modulation 1s so similar
0 frequency modulation that equipment
designers often use a PM modulator 1o
produce FM. Because of their similarity,
it 1s difficult to clearly explain the differ-
ence between FM and PM, so read this
section very carefully.

First, to make sure you fully under- |

stand FM, let’s talk about a commercial
FM broadcast station at 96.3 MHz. The
frequency of its unmodulated FM carrier
is its center frequency (96.3 MHz).
When the audio signal starts, the fre-
gquency varies (deviates) from 1its center
value. At any given instant of time, the
frequency change at that instant 1S pro-
portional to the audio voltage at that in-
stant. For example, suppose the
transmitter 18 designed to produce the
full £75 kHz deviation with an input
voltage of £7.5 volts. The signal fre-
quency might then follow the structure
of Table 3.

Whenever the audio voltage is +1 volt,
the transmitter frequency at that instant
will be 96.310 MHz. It doesn’t matter
how the audio voltage got there—the
signal could be coming from a 1-volt DC
battery, or il could be the peak of a 1-
volt sine wave, or 1t could just be pass-
ing through the +1 volt value on its way
up or down some strange-looking wave-
form. At any instant of time, the FM sig-
nal frequency depends only on the audio
voltage at that same instant.

Another important concept to under-
stand is that if the audio voltage remains

constant for a while, then the signal fre-
quency 1s also constant (though it may
not be at the center frequency). When
the audio signal changes, the signal fre-
quency changes, and the faster the audio
changes, the faster the signal frequency
changes.

Now, let us discuss phase. Phase mea-
surements are used to compare two or
more signals to see if they are “in step”
with each other, and if not, how much
they differ. Let’s consider a real simple-
minded example, in which someone
talks about a parade and says “that
marcher is 180 degrees out of step with
the others.” What is meant is that this
particular marcher is doing the exact op-
posite of everyone else—when everyone
else steps forward on their left foot, this
marcher steps with his right foot, and so
on. Zero degrees phase difference means
being in step; 180 degrees difference
means doing the exact opposite; 90 de-
grees difference would mean being
“halfway out of step,” and so on.

Although phase measurements usually
compare two or more signals with each
other, we can also use them to compare
one signal to itself. Let’s return to that
parade marcher. Suppose you see him
(or her) take two steps; based on this,
you can predict when the third step
should come. If the marcher takes that
third step a little sooner than you ex-
pected, then that step occurs earlier in
phase. To do that, the steps are coming
closer together, so the frequency has
also increased. So phase changes go
with frequency changes.

Hence, frequency modulating a signal
produces phase modulation, and phase
modulation produces frequency modula-
tion. So what is the difference?

Remember the definition of modula-

| uion index:

deviation
modulation frequency causing that deviation

The difference between FM and PM is
this: Suppose an announcer steps up 1o
the microphone and whistles a low note

Ml =

' (for instance, 500 Hz), followed by a

96.375

high note (for in-

stance, 1000 Hz)
at the .samf*: vol- = 7
ume (1magine a || 1

beep”). In both
FM and PM, these
two notes produce

both frequency and phase modulation,
but in FM the deviation for both notes
would be the same (meaning that the
modulation index is different), whereas
in PM the modulation index is the same
(meaning that the deviation is different).

In practice, things get a bit confused
here, because radio stations routinely
boost the treble to reduce the noise,
so the deviation would change slightly
even in FM, but let’s ignore that little com-
plication. So, for example, FM might pro-
duce 2000 Hz deviation for both notes;
the modulation index would then be
2000/500, or 4 for the 500 Hz note, but
only 2000/1000, or 2 for the 1000 Hz
note.

In PM, on the other hand, the 500 Hz
note might produce 1000 Hz deviation
(for a modulation index of 1000/500, or
2), while the 1000 Hz note would pro-
duce 2000 Hz deviation (for a modula-
tion index of 2000/1000, also equal to
2).

This greatly affects the bandwidth of
the signal. In FM, lower frequencies
produce a higher modulation index; this
gives more sidebands, but they are
closer together, so the total bandwidth
stays pretty constant and doesn’t depend
on the audio frequency. In PM, on the
other hand, the modulation index is in-
dependent of audio frequency, so the
number of sidebands stays the same re-
gardless of audio frequency, but with
higher audio frequencies the sidebands
are farther apart, so the bandwidth
Increases.

The bottom line is that PM is useful
for communications-quality audio,
whose audio content doesn’t go much
above 3000 Hz. It would not be good for
real hi-fi audio, because the high fre-
quencies in hi-fi audio would require too
much bandwidth.

To finish up, here are two more points.
First, you can generate FM with a PM
transmitter, and vice versa. All you have
to do is to process the audio going into
the transmitter. For example, an FM
transmitter produces too little deviation
for high frequencies, so sending the

‘IEE-
sound like “boop- |_i_-=_
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Table 3. The signal frequency of a transmitter pmduc:ng +75 kHz
deviation with 7.5 volts input.
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audio through a high-pass filter (which
increases the high-frequency treble) will
increase the deviation to that of a PM

transmittc. Doing the opposite, cutling |

the treble with a low—pass filter, will
make a PM transmitter send out fre-
quency modulation. In fact, many FM
transmitter designs do just that; it results
in a more stable signal.

Finally, as we said earlier, things get a
bit more complicated because of FM sta-
tions’ efforts to reduce noise. Since most
audio signals contain mostly mid-range
signals and relatively little energy in the
high frequencies, most commercial FM
transmitters boost the treble; this process
is called pre-emphasis. This makes the
signal a bit more like PM, but it’s okay
because of the low amount of high fre-
quencies to begin with. A de-emphasis

circuit in the receiver then reduces the |

treble back to the normal level. In the
process, the de-emphasis circuit also
reduces any hiss which crept into the
signal.

Conclusion

FM and PM are similar to each other,
but fundamentally different from AM.
All three have a carrier which 1s modu-
lated in some way, and that modulation
causes sidebands, but how those side-
bands interact with the carrier is very
different.

Because noise basically affects ampli-
tude, you can remove it from an FM or
PM signal by clipping (limiting) the sig-
nal to a fixed amplitude; this does not
change the frequency or phase and so
doesn’t affect the modulation. However,

you cannot remove this noise from an
AM signal without affecting the ampli-
tude, and therefore the modulation itself.
FM and PM can therefore provide the
better signal-to-noise ratio that listeners
want for good music, but getting the best
signal-to-noise ratio also requires a wide
deviation. Hence, FM signals used for
music also have fairly much wider band-
width than most AM signals.

In those communications applications
where real hi-fi sound is not required,
narrow-band FM (NBFM) with fairly
small deviation and a small modulation
index can produce bandwidths not much
larger than AM. This is the mode that is
used for most mobile communications
such as amateur repeaters, police and
fire communications, business users,
and cellular telephones. 73
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From Kilowatts
To Femtowatts?

hile your transmitters may be
able to provide up to a kilo- |
waltl of power to the transmis-

sion line connected to the antenna, how
much of that power recaches another
ham’s receiving antenna? And how
much is needed to make the receiver
work?

Typically, 50 microvolts is needed at
the antenna terminals of the receiver to
produce an S-9 signal. One S-unit repre-
sents a nominal 6 dB (decibel) level
change.

Assuming the input resistance of the
receiver 1s 50 ohms, how much power
will 50 microvolts provide? Let's
consult Dr. Ohm.

P (watts) = E*/R.
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Wrestling with those dog biscuits.

Are we OK so far?
E=50puV=>50x 10°V.
SoE*=(50x 10%*= 2,500 x 102,

P=2500x 10"%/50 = 50 x 10** watts,
which is 50 picowatts, or 50 trillionths
of a watt.

An S-9 signal is actually a high level.
So what if the level of signal is only S-3?
With an S-9 level equal to 54 dB and S-3
equal to 18 dB, it's 36 dB below S-9. A
reduction of 36 dB means the signal has
been lowered by a factor of 4,000 or 2",
The 50 picowatts, when reduced by 6
S-units, lowers the input signal to 12.5
femtowatts. A femtowatt is 1 x 10"
walt. What is the attenuation (in dB) if a

Bill Parker WBDMR
2738 Floribunda Drive
Columbus OH 43209

kW 1s radiated and 10 femtowatts arrive
at the DX station’s receiver?

Attenuation = 10 Log (1 kW/I10
femtowatts) = 10 Log (1 x 10° watts/10 x
10 watts) = 170 dB.

This amounts (0 one pat in
100.000.,000.000.000.000 of the original sig-
nal that started. Earth-moon-earth (EME)
ham operalors have attenuation paths of
about 250 dB. High gain, narrowband receiv-
ers with low noise preamps are needed to
work the 480,000 mile EME path.

As the signal travels in space it is also
spreading, so only a very small fraction
of the original kW is available to the
ham located far away. The attenuation
due to the signal spreading (the inverse-
distance law) is called path loss.
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BC Band Antenna Switchover Relay

any of the Icom HF ham trans-
ceivers—those with general
coverage shortwave reception

capabilities—require physically chang-
ing the HF antenna connection on the
rear apron of the transceiver to enable
your ham antenna to also be used as a
BC band antenna. The changeover also
requires the use of an SO-239-10-RCA
phono connector adapter to adapt the
normal transmission line PL-259 con-
nector to the phono jack input on the ra-
dio. This 1sn’t very handy for most of
us—there must be a better way!

Fig. 1 shows one better way. It’s a to-
tally automatic system that provides a
way around this inconvenience in the
Icom IC-745 transceiver specifically;
however, the principle can be used in
most other Icom transceivers, though the
details may vary slightly from one set to
another. The receive antenna path is nor-
mally looped out the rear of the trans-
ceiver 10 provide access for a separate
receiver. This loop is broken, and
controlled by a small relay that feeds 1t

A better way for Icom HF radios.

to either the RX IN or BC IN inputs. You
can use the schematic diagram in Fig, 1
as a guide for finding the correct BC
band voltage pick-off point in your own
particular Icom model of transceiver.

The principles

Here then are the principles: The 8
volt “BC band enable” signal is tapped
off of the junction of D-14, D-15, C-154,
and L-43, and routed to an unused pin (#
24) on the IC-745’s rear apron “acces-
sory” Molex connector. It’s then brought
into a newly-built relay box containing a
0 volt SPDT relay which will be used to
switch the HF antenna into the BC band
antenna input on the radio anytime the
BC band is selected on the dial (and all
automatically). Quite a difference in
convenience, while still maintaining the
isolation of the BC band from the rest
of the HF shortwave band as originally
intended by Icom.

The three short output coax cables from
the new relay box, which are terminated in
RCA *“phono” type connectors, do the RF

signal routing. The
rﬁ:‘ il 2 only addition inside
apron o e .45 RCA “phonc’ the radio itself is
conneciors and : .
l shieided cable the single DC wire
ey & amts Bt || o scctmry sow
e 9VDC SPOT
“relaxed” NC confact RX m Mini Relay nector 13‘ pin 24.
To RX preamp’s C-35 L =0 RG-58 or the minia-
h - A )
RS Sl et ture RG-174 cable
To BC Band = would be ideal, but
i i t%“m ¥ IN400S any shielded cable
. works OK. The relay
| — and its connections
From C-161 —Il—l v v 1 pin 24 e can be housed inside
I:EH:EEHL’H' arr
& (TWT\_“_ any small project
/ Te A box you choose, then
tucked neatly away
BC Band Enabling volioge 1&?4!%31 behind the radio
Fig. L. Schematic diagram of the outboard switch-over relay that enables | and out of sight.
the HF antenna to be used for BC band reception in the Icom IC-745. The new relay box

Dave Miller NZSE
7462 Lawler Avenue
Niles IL 60714-3108

only handles receiving level signals, so a
power relay isn’'t needed and the
transmitter’s signal path is completely
unaltered.

Finishing touch

I housed the relay and cable connec-
tions inside a 1" x 2" x 1" Sescom
MPB-1* miniature aluminum project
box and, in turn, mounted the box on one
of the rear screws that hold the IC-745’s

“You’ll never have to fumble
with swapping cables on the
back of your radio again!”’

heat-sink cover in place. Sescom’s boxes
are imteresting because they are in “kit
form,” using flat aluminum sheet stock
for the sides and end pieces, but held to-
gether with custom-made extruded alu-
minum angle at the four comers and then
secured with four small Philips-head
sheet metal screws on the top and bot-
tom ends. They allow for nearly endless
customization. This scheme affords a
very neat, low-profile installation, and
the alummmum box provides complete
shielding for the relay and cable ends.
The shielded cables between the box and
the transceiver’s inputs are literally just
a few inches each so they don’t affect
the transceiver’s performance. Once the
switchover relay i1s installed the antenna
will change input ports as soon as you go
to the broadcast band. You’ll never have
to fumble with swapping cables on the
back of your radio again!

*The MPB-1 used by the author (and
other boxes in the MPB sernies) are avail-
able from Sescom, Inc., 2100 Ward
Drive, Henderson, NV 89015-4249
(1-800-634-3457 orders only or 1-702-
565-3993 for information). 75|
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Marc |. Leavey, M.D., WASAJR
P. O. Box 473
Stevenson MD 21153

Last month | discussed some of
the ways that digital information
can be impressed onto a single
signal. What I left out. though. 1s
the mechanism for putting that
signal over a radio wave. After all,
the name of this column is “RTTY
Loop,” not “TTY Loop™!

Recall for a moment that the
schemes we came up with lasl
month basically involved assem-
bling a group of on and off pulses
into a sequence that would repre-
sent one letter, number, or ma-
chine function. The idea 1s to
transmit these pulses, sequen-
tially, on an amateur radio
[requency.

Early modes

The first scheme tried, way
back when radioteletype was first
starting out, was called on-off
keying. Very simple to under-
stand, and conceptually the obvi-
ous hirst choice. on-oif keying just
kevs the transmitter in step with
the code pulses, creating what is
in effect a very high speed CW
signal. Fig. 1 illustrates this tech-
nique: other figures are also
grouped here for comparison. The
advantages of this technique are
related mainly to simplicity in
transmitting: You merely hook the
tcleprinter to the key jack. Recep-
tion is also easy, with no need lor
the fancy circuits other techniques
demand. The disadvantages ol
this simple mode relate primarily
to interference susceptibility and
lading. A ncarby CW signal can
wipe out an on-off TTY station,
and fading can remove whole
letters.

Amateur Radio Teletype

A better way to send RTTY is
by presenting a constant signal for
the MARK state, changing it in
some way to represent the TTY
signal. Changes may be intro-
duced in amplitude, frequency, or
by a supenmposed modulating
waveform. Direct amplitude
modulation with the digital sig-
nal approximates on-off Keying,
with 1ts attendant flaws.

FSK and AFSK

Over the years, a frequency
modulanon technique has arisen
as the most-used amateur mode.

|
|

| Hlﬂﬂ?ﬂ KHz

fluyuy

Fig. 2. In FSK, a carrier is shifted in frequency 1o correspond to

MARK and SPACE.

Done properly, this system is vir-
tually immune to interference
and, since fading normally affects
only one of the MARK or SPACE
[requencies at a time, proper use
of the built-in redundance makes
fading no problem either. The fre-
quency shift involved may be
anything from kilohertz to frac-
tions of a hertz, which might be
more properly called “phase shift.”

- Inamateur circles the original stan-

dard, before modern equipment.
computers, and band cram, was 850
Hz; nowadays. most FSK signals
are shifted only 170 Hz.

“The Radio Data Code Manual includes
just about every teleprinter
communications scheme that exists,
explained and diagrammed.”

either with frequency modulation
of the RF carrier frequency, FSK
(or frequency shift keying), or
with frequency modulation of a
superimposed audio signal, AFSK
(or audio frequency shift keying).

In FSK, a carrier is shifted in |

frequency to correspond to
MARK and SPACE. Fig. 2 dia-
grams this nicely. This system, as
are all to follow, is a redundant
system. That 1s, information is
obtainable by looking at either
MARK or SPACE, even in the
absence of either one. Remember
that in on-off keying, if you lose
the SPACE you have a steady
MARK, and il you lose the
MARK you have nothing. Trans-
mission of FSK is accomplished
by shifting the transmitter VFO
in step with the digital signal, and
reception by decoding either or

. both the MARK and SPACE.

Y

- R
|

MARK | v 2| s]|a]s |smor

3
T
|=__|_‘
T
SPACE

pipipi e

o 2| s a]s |stor|

|
3820 xu: A N T N A -

Fig. 1. On-off keving.
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Unfortunately. FSK presumes
very stable transmitters and re-
ceivers. The level of shift is cer-

tainly less than one Kilohertz. and |

drift in either the transmitter or
receiver of any significant degree
would be intolerable. VHF trans-
mitters, especially early ones,

would not maintain this degree of

stability. Use of an audio tone.
shifted in frequency in a manner
similar to FSK, became the stan-
dard on VHF links. This AFSK is
more useful than it appears at first
glance. Realize that transmitting
tones over radio 1s not that differ-
ent from transmitling lones over
telephone wires. and this scheme
forms the basis of all those com-

puter modems, networks, and the
World Wide Web.

Other techniques

Now, how about some alterna-

representing the pulse’s state”? The re-
sultant Pulse Amplitude Modulation
(PAM), or Pulse Position Modulation
(PPM), is shown in Fig. 4.

Having to transmit pulses se-
quentially imposes a limit on just
how fast vou can transmit, given
that you can only divide a cycle
S0 many ways.

The solution to that is to assign
groups of pulse patterns to differ-
ent frequencies. Thus, transmit-
ling a sequence of frequency blips
may encode quite a few more data
bits. For example, rather than
have one [requency for MARK
and one for SPACE, suppose you
had one frequency, say 500 Hz,
for the bit pair “00,” 1000 Hz for
“01,7 1500 Hz for *10.” and 2000
Hz for “11.” You could then send
the “"RY ™ sequence, O1010=R and
10101=Y, as 01010 HOTION 1n
five pulses rather than 10. With
cach pulse taking the same time,
you can double the speed. 1t 1s not
hard to see that by making this a
tad more complex, by making
each data word longer and assign-
Ing more tone steps. speed could
be increased even further. Not
only that. but by employing data
compression, an instruction could
lump that sequence of five 01|
data words into a control word
which says repeat times five, and
the data word only once. This is,
basically, how many forms of data
compression work, including
those mmvolving data transmission,

P
)
- 3 o

—

K el s L

RADIO DATA CODE MANUAL

Fifr=eth Edvion

tive schemes? Two such tech- | |

niques employed along the way
used brief pulses to encode data,
rather than longer segments. For
example, with a “standard™ 60-
word-per-minute radioteletype
signal, each data pulse is 22 msec
long. What if a brief pulse was
sent during each 22-msec win-
dow, with either its amplitude
or position within the window

The Radio Data Code
Manual is available for DM70
from Klingenfuss Publications,
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F 1g. 3. AFSK, audio frequency shift keying.

All of these schemes have con- | Cyrillic, Greek, Hebrew, Japa-

cerned themselves with only one | nese, and other non-Latin alpha-
end of the data transmission | bets, and just about every
scheme. But transmission implies | teleprinter communications
reception, and there are quite a | scheme that exists, explained and
few techmiques forenhancing data | diagrammed.

Photo A. shows the cover of this
600-page publication, which is avail-
able for DM70 from Klingenfuss Pub-
lications. Check out Jeorg's stuff
on his home page at: htip://
ourworld.compuserve.com/
homepages/Klingenfuss/ or drop him
a letter at Klingenfuss Publications,

interchange as well, other than the
simple “I talk, then listen to you™
model. This is where we get to
packet, AMTOR, and the like, but
this 1s also for a future discussion.

New reference book

Reference books have long

been lacking in this area, but a rl-!aglﬁ-nhuher Al K Dniead
new one has been published FCOIngER, Licanany.
el Soaees B Sy Stop by the RTTY Loop home
which includes just about every- ‘
page as well, at: hup://

thing the digital amateur could
want in the way ol such informa-
tion. QOur old friend, Joerg
Klingenfuss, who has been writ-
ing authoritative tomes for about
30 years now, has published his
15th edinon of the Radio Data
Code Manual, It includes a raft
of meteorological codes with de-
tailed examples, over 10,000 me-
teorological stations indexed,
aeronautical telecommunications
abbreviations, company and air-
craft designators, CW and RTTY
alphabets for Arabic, Chinese, Eml@ﬁﬂﬂpmﬂt'\*t.mm

bl kol b lom
N TRTIN TR AR TR

Fig. 4 . Pulse .rhnphnm'f* Mudm’unun ( PAMJ or Pm"se Pusnmn
Modulation (PPM).

www2.ar.nev/ajr/rty/ for columns,
features, and other items of interest
to digital amateurs. The full histing
for the RTTY Software collection
is online there, but it is also
available by sending a self-ad-
dressed, stamped envelope to the
address at the head of this column,
for those of you who are not yet
online or who cannot download
from the Web. I look forward to
your comments and questions, as
always, at ajr@ari.net, Marc
WA3AJR @aol.com, or 75036.

NEVER SAY DIE universities and power industry
Continued from page 60 fiims to recognize this new
personal computer revolution | technology’s potential. It's the
almost entirely. same blindness that killed

Centronics, which was the largest
manufacturer of printers in the
world—for minicomputers. Mi-
crocomputers blew them away.
When we're able to generate
power at a tenth the cost of fossil
fuels such as coal, oil, and natural
| gas, there will be no power bloc
strong enough to stamp this out.
The ftuel and power compa-
nies are working on the basis of
“to hell with tomorrow, let’s
make all we can right now.” So
Continued on page 76

Bill Gates and Steve Jobs, the
two most successful personal
computer pioneers, were both
college-dropout  entrepreneurs.
They're both billionaires now,
thanks to the blindness (aka stu-
pidity) of the computer industry
professionals.

Today this whole scene is be-
ing replayed in the world of
physics and power. Will the fu-
ture titans of power be today’s
cold fusion pioneers? It's most
likely, given the refusal of

IATES
210 Utica Street Tonawanda, NY 14150 (716) 692-5451

POWER AMPS
& PREAMPS

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

ATV TRANSMITTERS FOR FM 23CM & 33CM

ATV Transmitters - Transceivers -
Down Converters 70 CM Up
Cable VIDEO MODULATORS INCLUDING
Power Amps. 3 W Output
D'GITAL READOUT on FREQUENCIES.
P.A. with or without T/R
$275.00 NOT/R $318.00 WITH T/R
Others products inc. ATV samplers
Write or call for catalog

CIRCLE 339 ON READER SERVICE CARD

mnr(m

310 Garfield St Suite 4 |
PO Box 2748 |

;‘ElECTRONICS €ugene, Oregon 97402 |,
htt //www motroncom ‘

| : : . Bl
\‘ TRANSMITTIER FINGERPRINTING SysTem “
TxID™ Software and IBM/Compatible circuit card.

Now Shipping Version 2 SoftwaRre
with Automartic mATch And compARE!

- TxID" TxPorter"

External Adapier for Mobile Operation. |
Connecrs The TxID 10 your Laprop Compurer!

TxID-1 FingerPrinting System with Sohware 699.00 rius |
TxPorter” Mobile Operation Adapier 249.00 sH ‘ |

' Call for more information. |
Info: (541) 687-2118 Fax: (541) 687-2492

CIRCLE 248 ON READER SERVICE CARD
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Asove & BevonDd

VHF and Above Operation

C. L. Houghton WBGIGP
San Diego Microwave Group
6345 Badger Lake Ave

San Diego CA 92119
Internet: clhough @ aol.com

2304 MHz—A Club Project

Members of the San Diego
Microwave Group have em-
barked upon an ambitious con-
struction program, aimed at
increasing our amateur ranks with
operational transceivers for the 2,
3.and 5 GHz amateur bands. Our
intent was to put together the sim-
plest basic transceiver for use at
our monthly group meetings.
Kerry NOIZW's intent was o con-
struct a transceiver each month
for the 2, 3, and 5.6 GHz bands.
Sounds like a very ambitious con-
struction project: however, the
driving force was (0 make some
of these rigs usable in the June
VHEF/UHF contest.

This project was not intended
to be a backbreaker, but rather an
interesting construction project in
our lower microwave bands.
Nothing was set in stone as a rigid
design; the only requirement was
that the rig should be capable of
operation with either narrowband
FM or SS5B. This meant that the
basic design has to be, at mini-
mum, a local oscillator, a mixer.
and an antenna. The most critical
part of any system is the local
oscillator, as its stability must be
sufficient to support operation on
narrowband FM as well as single-
sideband.

(old-stvle)
Front panel contains DC power
connector, input [F/outpur RF
coax connectors. Toggle swiich
used for manual RX/TX transfer
control.
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from  Qualcomm.

The 10 GHz band that micro-
wave equipment can be obtained

. for 1s just what this column 1s all

about: different material being
used to construct transceivers
from scrounged material obtained
from surplus, in addition to using
the Qualcomm 3036 PLL synthe-
sizer chip. This chip and the sur-
plus PC boards our group has
available have given us the abil-
ity to provide for frequency gen-
eration for these converters easily
and inexpensively. It is hitting that
the local oscillator (LO) is the
basic building block of all con-
verters. The main premise here 1s
that if you can find an LO for use
in a converter at one or several of
our microwave bands, the other
parts for construction of a
transverter are not far behind.

Our new project

The first rig to be constructed
will be for 2304 MHz; the month
following, it will be a rig for 3456
MHz; and the month after that, a
rig for 3760 MHz. What shows up
and who constructs a rig for
which frequency has been left up
to the individuals wishing to par-
ticipate. I am sure those who par-
ticipate will not produce a rig for
each of the frequencies as this 1s
quite ambitious, but 1 am also sure
that there will be quite a few dif-
ferent rigs to make things inter-
esting, just to see what shows up
for testing in preparation for the
June VHE/UHF contests.

The prime ingredients in any
project are initiative and direc-
tion, and we seem to be blessed
with lots of those qualities within
our group. Pete W6DXIJ had the
head start on this frequency as his
station was partly assembled prior

to the beginning of our building |

program. Pete had been prodding
us to get on 2304 as well as 1296
MHz, but when we announced the
last-paced drive to construct a
2304 MHz rig for next month, he

- scrambled just as fast as all of us

to finish a 2304 MHz transceiver.

Well, the next month came and
several 2 GHz rigs were con-
structed. Pete W6DXJ brought his

station, as did Kerry and 1. This
gathering, at Kerry's home,
proved 1o be quite enjoyable. We
made many contacts using both
wideband FM and SSB operation.
One funny aspect was that we
all had selected the same IF
frequency on 2 meters (144.1
MHz using a 2160 MHz local-
oscillator frequency).

When we fired up the trans-
ceivers, we found that all stations
being co-located produced very
good contacts on 2 meter
feedthrough. This produced quite
a confusion factor at first, until we
separated the 2 meter bleed-
through from the 2304 MHz ac-
tual RF. We directionalized the
test antennas at each other and
when we obstructed the direct
antenna’s path we would geta 5
10 6 S-unit decrease in signal
strength. We covered the antenna
up with our hands on the receiv-
ing end of the path for this tesi.
All stations were located inside
the garage or out on the patio for
initial tests.

On the next cut of operation,
Kerry and I tested a path of some
four miles, with an excess mar-

~ gin of 60 dB in signal on this short

path. We were using about 25 mW
transmit power and a 30-inch dish
for this test. While this was a pea-
nut-whistle, it was suill a working
station.

Construction techniques

First, let’s describe Pete
W6DXJ's station. This station
was started as a kit from Micro-
wave Modules, one of their serics
ol no-tune transverter kits for
2304 MHz. Pete had modified the
original PC board circuitry; he
removed the crystal oscillator
multiplier circuits and replaced
them with a microwave synthe-
sizer that our group makes avail-
able. This modification was done
to provide increased frequency
stability for the local oscillator,
making exact frequency setting at
2304 MHz a reality.

Now, there is nothing wrong
with a crystal oscillator that op-
erates near 100 MHz and its as-
sociated multipher circuits used
to increase its frequency to the
microwave range. The problem is
that the crystal has a frequency
stability problem you should be
aware of. As with any circuit,

S e T

. SREh o |
Photo B. New-stvle cabinet thai
is shorter in height than old-
stvle cabinet. Cabinet provides a
hardened interior for protection
of microwave circuitry, and pro-
vides an RF tight-enclosure.

there are liabilities and attributes.
On the crystal’s side of things, it
produces a very clean local oscil-
lator signal (low-phase noise
products). However, its frequency
accuracy (stability) is of concern.
[ts error increases with frequency
multiplication as it is subject to
the effects of temperature and
voltage shifts.

The solution that our San Di-
ego Microwave Group chose was
to replace the crystal circuitry
with one of our Qualcomm sur-
plus synthesizers, because we had
the material and wanted to make
use of it (the prime directive: lo-
calting inexpensive materials).
The synthesizer was frequency-
agile, so we reprogrammed it to
provide 2160 MHz directly from
a VCO-controlled oscillator co-
located on the Qualcomm synthe-
sizer PC board. It maintains high
accuracy because it is driven by a
10 MHz reference oscillator
which is accurate to 1 hertz in 10
MHz, providing accuracy at 2160
MHz to within a few hundred
hertz.

This synthesizer output is about
+10 dBm and 1s a direct connec-
tion to the mixer. However, all is
not perfect here, as you must re-
alize. While the synthesizer is
quite frequency-agile, it does
have some noise products. Phase
noise is degraded in comparison
1o a crystal oscillator. With a syn-
thesizer, phase noise 1s something
you have to live with, compared
to a crystal operating at 100 MHz
and multiplied to the 10 GHz
band (a test point for evaluation
of the crystal and synthesizer).

- The crystal oscillator produces a

spectral-clean local oscillator sig-
nal (at 10 GHz) with phase noise

| products down about 70 dB or
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more. Comparing this to the syn-
thesizer when multiplied to 10
GHz (an equal playing field for
measurements), we measured
phase noise products 35 dB down.

Now, you say this is worse than
the crystal oscillator. Well, yes it
is, but consider the simplicity and
ease of converting a system that
has excellent frequency stability.
The synthesizer has a frequency
variance at 10 GHz of less than
several hundred hertz! When used
at lower frequencies, such as 2304
or 3456 MHz, it is quite superior
to most anything else. (Yes, |
make these surplus synthesizers
available. When you have some-
thing that is relatively inexpen-
sive and operates very well you
can’t stop beating its drum. These
synthesizers can be converted
from their original state to a new
frequency much more easily and
with minimal test equipment and
cost, than other methods such as
crystal oscillators and associated
multiplier strings.)

Crystal vs. synthesizer

There has been much discus-
sion about the merits of crystal
oscillator vs. synthesizer-

controlled oscillators, and many
debates about each method’s mer-
its and problems. However, at the
amateur level there are no “deep
pockets.” For me, the bottom line
is that when a crystal can be made
as accurate and inexpensive as the
synthesizer, then [ will move over
to the crystal. If you have the crys-
tal and it is the only oscillator you
have, don’t get me wrong—use if.

The synthesizer is a very good
oscillator and works well when
we forget about the mystical prop-
erties it 1s supposed to have. |
hope 1 have helped to show that
it can be used with relative ease
by modifying commercial mate-
rial for microwave frequency
generation. The prime benefit is
very high frequency stability,
comparable to VHF radio opera-
tion. Having this stability in a sys-
tem removes one more obstacle,
making that rare or interesting
contact easier.

Once you have tried high sta-
bility operation, you will not miss
the hit-or-miss operation of tun-
ing for contacts. It can be done,
but take my word for this; when
you say, “I'll meet you on
2304.100 MHz,” 1 know I am
there. When the other station so

TX AMPLIFIER ] COAX SWITCH
Dir Coupler
RX PRE-AMP
cosxmo:  [ESWITCHC
Evanescent RF Filﬂr
et MIXER
QUALCOMM

Power Supply 3036

+12V In SYTHESIZER

-24V Reg Out

LT-1070 et
LOCAL B i WAVE
0SC GUIDE
3036 |20 FILTER ARG AP

SYNTHESIZER
- <
r
SWICH | cogecion & o
ol | [> ] e
=y

HHHEH | 2 meres TRANOR RS
| HT

Fig. 1. Block diagram and paris
MH:z converter shown in Photo C.

placement diagram of the 2304
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Photo C. Interior of 2304 MHz converter. The Qualcomm 3036 syn-

thesizer is at bottom right in the metal container; the 10 MHz crystal
is wrapped in black rubber for shock resistance. The amplifiers re-
quired -24 volis, so I used an LT-1070 switcher 1o convert from +12
volt to -24 volts. Top: receive and rransmit amplifiers, mixer in the

middle.

equipped transmits, | only have
to adjust the clanfier to make con-

' tact. If only one station in your

area operates with frequency syn-
thesis, then certainly that station
can be used to set others on fre-
quency, removing that element
from preventing you from mak-
ing contacts. Your enjoyment will
increase when frequency dispari-
ties can be reduced or eliminated.
My recommendation 1s: don’t ro-
tate the dial up and down the band
searching for a 2-kHz-wide sig-
nal in the vast megahertz bands.

Don’t shoot down the vast fre-

| quency available on the micro-

wave bands; these lend the
amateur operator the ability to
explore many new and different
modes of communications. There
has been much interest generated
in the new computer innovations
for packet operation using very
high-speed modems with very
large bandwidths. This type of
system, as well as experimenta-
tion in video transmission, re-
quire megahertz-frequency
bandwidths for test and develop-
ment by amateurs using amateur
microwave frequencies. That is
one of the reasons that we have
attempted to push forward con-
struction on these bands. My con-

| | struction project might be part of |
| | the development of other modes

of operation yet to be envisioned.
The ability to do this work on
the amateur bands has enabled a

free-thinking flow of new experi-
mentation in electronics, for pure
research and for developing un-
tried concepts at the amateur
level. 1 can’t describe an exact
product that has been developed
in this manner. However, when
ideas can take on this amateur
electronics type of development,
train and apply them to tests and
implementation; new technology
may be the result. Amateur radio
is not just a hobby to a lot of ama-
teurs employed in the electronics
industry today. To many of us, it
has become an outlet for personal
satisfaction and enjoyment—pur-
suing new and interesting tech-
nigues. It is to these innovators
that we owe much, and they pro-
vide a source for new and inter-
esting material.

These are some of the benefits

- and problems associated with

these different types of oscilla-
tors, like the synthesizer and the
crystal-multiplied oscillator. Take
a look at the concerns and decide
for yoursell. The bottom line on
what to recommend 1s what vou
are able to locate and use mexpen-
sively 1o construct your System.
That’s the real choice for the pure
enjoyment of the task. That is what
surplus is all about to the radio
amalteur: inexpensive altermatives to
solving a circuit problem.

S0 much for innovation. Let’s
get back to the local oscillator and
the rigs that were constructed.



W6EDXJ’s project

Pete W6DXJ had a long loop
yagi antenna for use at 2304 MHz
that coupled to his transverter,
purchased from Microwave Mod-
ules. Pete made a few modifica-
tions to the Microwave Modules
transverter’s basic circuit. He in-
cluded a low-pass filter consist-
ing of an RFC and a 20 pF
capacitor in the 144 MHz IF cir-
cuitry. He did not build the crystal
multiplier oscillator string; he used
one of the Qualcomm synthesizers
instead, Luckily, the output fre-
quency from the crystal string was
a frequency that the synthesizer
could generate: 2160 MHz,

The remainder of Pete’s rig was
original microwave modules cir-
cuitry. Pete commented that the
synthesizer approach was quite
easy, but he had plans for a much
more personal pursuit for excel-
lence in construction of a crystal
oscillator string, providing exter-
nal phase-locking of the crystal to
a high-stability 10 MHz crystal
reference. This more expensive
approach would yield a great
low phase noise oscillator and a
frequency-accurate unit,

What Pete intends to construct
1s a phase-locked loop that will
maintain the main oscillator crys-
tal at a precise frequency, elimi-
nating the frequency uncertainty
of home-constructed oscillators.
It is 1o be phase-locked 1o a sub-
multiple of 10 MHz. Kerry and |
developed the circuit many years
ago to lock Frequency West
“Brick”-type oscillators. This is too
much to go into this month, so I will

cover the synthesizer and the |

phase-locked circuits next month,
along with the 3456 MHz rigs.

Antenna switching was done
with only one coaxial relay as the
microwave module system used
separate receiver and transmitter
amplifier strings. Power supply
requirements were easier in this
system as almost all of the power
could come from a single 12-volt
DC-regulated unit.

The rigs that Kerry and | con-
structed were almost identical,
mainly because we found two sets
of commercial junk to use in our
transceivers. An old Collins radio
for 2.3 GHz provided us with both
receiver preamplifiers and a 100
mW transmit amplifier. The re-
maining local oscillator and other
circuits had to be constructed
from scratch or modified from
Qualcomm surplus material. We
used surplus Qualcomm alumi-
num cabinets (o contain our mi-
crowave circuitry, These cases are
heavy heat-sinked, ripple-fin-
ished, and quite attractive. They
afford a nearly bulletproof trans-
portable case for field use of our
microwave equipment.

The synthesizer we used was
reprogrammed for 2160 MHz,
driving a double-balanced mixer.
The output of the mixer was fit-
ted with a evanescent (waveguide
below cutoff) filter that is reason-
ably sharp and easy to construct
with simple tools.

Next month I will cover the
detailed information on the eva-
nescent filter and provide detailed
information on converting the
Qualcomm synthesizer for ama-
teur radio use. Best, 73 Chuck
WB6IGP; clhough@aol.com. 73]
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MultiMode

SITOR A/B
ARQ/FEC
BAUDOT
PACKET
NAVTEX
FAX 480
AMTOR
WEFAX
SYNOP
ASCII
RTTY
SSTV

CwW
More...

BP-2 Packet Only $49.95
BP-2M MultiMode $69.95
+ 35 Shipping & Handling

The best httle 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-2is
a new and improved version of our famous BP- 1, while the BP-2M expands your
horizons even further with MultiMode operation! So, whether you have been
waiting to automate your CW, checkout AMTOR or just copy Weather Fax - Now
is the ime for you 1o jump in and join in all the fun' : =
ROG-822-9722 (541} 474-6TN) Fax 474-67013

]qsrfmmcs
World Wide Web: http://www_tigertronics.com L S J

Tigertronics, Inc. 400 Daily Ln. P.O. Box 5210 Grants Pass, OR 97527
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Call Today! 1-800-8BAYPAC

WE DON'T BUILD THE MOST,

WE JUST BUILD THE BEST!
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Fig. 2, Simplest IF switch for 144 MHz transfer of RX/TX IF switch-
ing. Operation uses toggle-switch actuated coaxial relay. Adjust
value for transmitter attenuation. I used a 10 dB attenuator (iwo
each 110-ohm resistors, shunted by 75 ohms); other values are pos-
sible (20 dB equals two each 68-ohm resistors, shunted by 270
ohms). Use carbon composition for RF use; 1/2 watt suitable for low
power transceivers (less than 1 watt power output).

e Our LM-470D is now redesigned
to hold 15 ft. of antennae at 70 mph!
e Tri-Ex builds the finest in crank-up,
free-standing or guyed towers.
¢ All towers are complete with
rigid concrete base mount.
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NEVER SAY DIE
Continued from page 71

how long will the coal last?
Fifty-seven percent of our elec-
ric power in the US is gener-
ated by burning coal, and
they're using over one billion
tons of coal a year. A couple
generations or so down the line
our descendants will have to
make do with a world stripped
of coal, oil., and natural gas,
just as most of the world has
already been stripped of old-
growth forests. It’s interesting
to fly over the Northwest’s for-
ests and see thousands of acres
of what recently were lorests,
with every single tree cut
down! Clear cutting. I'm think-
ing more and more as an ecolo-
gist, though I haven’t been
converted into a fanatic. But
we sure do need to get cold
fusion power generators re-
searched and developed.

So, are you going to be one
of the people who reads about
what happens or are you going
to be one who helps make
things happen? Remember, just
about every major break-
through in science has been
made by amateurs. Not all of
the personal computer pioneers
got to be bilhionaires, some just
made millions. Oh, well, there
are always winners and losers.

I urged my 73 readers to get
into microcomputers 20 years
ago and hundreds have thanked
me for helping them to break
loose from their jobs to start
their own companies. | don't
think there’s ever a hamfest
where one or two hams don't
thank me for kicking them in
the pants. Well, I'm still after
you to do better ... for your-
self., your kids, our country,
and the world. 1 want you and
vour family to be healthy and
prosperous. So I'm reading ev-
ery book I can find that | think
may help you toward wisdom
and a longer life. And I'm find-
ing some amazing books.

How difficult and expensive
is it to be a cold fusion pio-
neer? The leader in America
today 1s Dennis Cravens, a sci-
ence teacher from a small
Texas community college who
put together a lab in his garage.
His total investment was under
$5,000! He's recently moved to
New Mexico and is helping
Jim Patterson develop his
Patterson Patented Cell. Jim is
an inventor and he's my age.
Dennis is in his 30s.

A Waist Is a Terrible Thing to
Mind

A somewhat sobering statistic
emerged from my TV. I was
tuned to a PBS health show and
it was pointed out that of the few
people who manage to live to
85, over 809% are seriously im-
paired. Is that what you want to
look forward to? If you are one
of the few to make it to 85?7 Most
people drop dead of heart attacks
and cancer long before that.
Heck, I'm already to the age
where hall of my contemporar-
1es are already dead.

The comforting thought is that
hardly any fat people live that
long, so if you've got a big gut
you at least won't have to worry
about being seriously impaired
in your later years, because there
aren’t going to be any later
years. Having been fat most of
my life, | know all about the see-
saw of diets that about 2% of fat-
tics manage to overcome. I've
been there and done that. Done it
endlessly.

[ know how delicious ice
cream is. I know all about Dan-
ish and juicy hamburgers. But |
also know I'm having enough
fun irritating the heck out of you
to stick around a while and keep
in touch with my fat friends via
my QOuija board instead of 75 or
20m. 1 know about the poisons
which can knock down my im-
mune system and allow cancer
and other miseries to take over.
Anyway, as I've mentioned be-
fore, a little over 20 years ago |
finally decided that enough was
enough. | went on a 1.500 calo-
rne diet and stuck to it through
thin and thin, dropping about
two pounds a week until I'd lost
85 pounds. And, by changing my

- eating habits, I've kept it off.

Can the Bioelectrifier reset
your appestat, causing your
body to shed all that lard, as Bob
Beck claims? | haven't heard of
anyone else doing it yet, but it’s
still oo early. Most of the re-
search with it has been toward
eliminating viruses, microbes,
parasites, yeasts, and fungi in the
blood. I am hearing from fairly
healthy people who've experi-
mented with the gadget and have
achieved an even higher level of
health. I hope that more doctors
will try to overcome their indoc-
trination by the pharmaceutical
industry and help research the
potential for this approach.

If you want to learn more

about what’s going on, check out
Continued on page 77
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Bill Brown WBBELK
139 Angela Dr. Apt. B
Madison AL 35738

Record DX on 10 GHz

Although most ATV activity in
the US exists on the 70 ¢m and
23 c¢m bands (some groups also
utilize the 900 MHz band), it’s
rare to find much going on in the
higher frequencies.

One of the best-kept secrets up
here is the 10 GHz region. It’s one
of the final frontiers for ATV, a
place where most equipment must
be home-brewed. Fortunately,
this is one of the easier bands
to build equipment for, due to
the availability of surplus
Gunnplexers™ and satellite TV
receivers. The 10 GHz band
seems to be used mostly for short-

haul dedicated links for repeater |

systems and special events,

but there are a few dedicated
folks who enjoy pushing this band
to the limit. Many AT Vers are de-
terred by the misconception that
the distances that can be covered
fall far short of what you can do
on 70 cm. This may be true with
low-power systems (the typical
Gunnplexer™ system runs less
than 100 milliwatts), but when
you factor in tropospheric duct-
ing, higher power, good antennas,
and the ability to aim your an-
tenna precisely, you can achieve
remarkable DX on this band.

Ham Television

" Go the distance

On May 18th, F1JSR set up his
10 GHz system on the island of
Corsica in the Serra di Pigno (grid
square JN42ZRQ) at a height of
960 meters (3148 feet). His ATV

- system consisted of a DRO syn-

thesized transmitter on 10.450
GHz fed into a TWT (Traveling
Wave Tube) amplifier, which de-
livered 20 watts to a 40 cm diam-
cter (15.7 inches) Tkea parabolic
dish. For receive, he had an off-
set feed antenna of 85 ¢cm diam-
eter (33.5 inches), a non-modified
Astra LNB, a +500 MHz con-
verter which fed into a standard
TVRO satellite receiver, in par-
allel with a voice receiver, 10 help
aim the dish.

From his vantage point at Si-
erra de Montseny near Barcelona,
Spain (grid square JN11ET and an
altitude of 1650 meters, 5412
feet). Michel Vonlanthen
HBYAFO set up his ATV system.
He had a DRO transmitter on
10.480 GHz driving a | watt
solid-state power amplifier, which
fed a 40 cm (15.7 inches) diam-
eter parabolic dish. His receive
setup consisted of a | meter
(39.38 inches) diameter dish with
a high precision az/cl gear system

. 1o point his antenna accurately.

Photo A. Michel Vonlanthen HB9AFO successfully completes a two-
way 10 GHz ATV QS0 of 592 km (368 miles) with FI1JSR on the
island of Corsica on 10 GHz ATV, from his vantage point near
Barcelona, Spain.



8 F1JSRIPITK Serge Riviere

Photo B. F1JSR sets up his station on the island of Corsica.

This fed into a modified Astra
LNB with a noise factor of 0.7 dB
and a modified AR3000 receiver
followed by a narrowband ATV
FM demodulator, in parallel with
a normal TVRO satellite receiver.

The distance between these two
stations was 592 kilometers (368

miles). The 10 GHz FM ATV |

same location on the island of
Corsica) and HB9AFO from a dif-
ferent location on Pic de Nore, in
the Department of Tarn in France
(JN13F)J). This contact lasted more
than two hours. Both contacts were
made around sunset.

More details will be published
in the French and Swiss ATV

“You can achieve remarkable DX
on this band.”

contact was two-way, with the | publications B5+ (ANTA) and in

signals varying between PO and
P5 with color. Quick signal fluc-
tuations were observed during the
contact, probably due to the
strong wind, fog, and intermittent
rain in Corsica. Two days earlier,
a similar QSO was successful
over a 574 kilometer path (357
miles) between F1JSR (at the

Photo C. After traveling 592 km (368 miles), this is the reception of

Swiss ATV News. A VHS video
cassette will be available soon
showing this QSO. If you would
like a copy, write: Swiss ATV,
P.O. Box 301, 1024 Ecublens,
Switzerland. Thanks to Michel
Vonlanthen HBY9AFO for the

above information and the
photos.

F1JSR/P/TK's 10 GHz ATV picture as received by EA3/HBYAFO/P in

the Sierra de Montseny, Spain.

SEE THE SPACE SHUTTLE

IDEO

AND GET THE ATV BUG

Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from their TVRO's tuned to Spacenet 2
transponder 9 or weather radar during significant storms, as well
as home camcorder video from other hams. If it's being done in
your area on 420 - check page 538 in the 95-96 ARRL Repeater

Directory or call us, ATV repeaters are springing up all over - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters,

add any TV settoch 2, 3 or4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You dont need computers or other

radios, it's that easy. We also have ATV downconverters, anten-
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz

bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-Th 8am-5:30pm
P.C. ELECTRONICS

Visa, MC, UPS COD
Email: tomsmb@ aol.com
24 Hr. FAX (818) 447-0489

2522 Paxson Ln, Arcadia CA 91007

NEUVER SAY DIE
Continued from page 76

the latest $10 AIDS booklet
from Radio Bookshop and invest
$10 more for a copy of Bob
Beck's talk at the 1996 Global
Science Congress. It’s a lulu. He
lost 85 pounds without dieting,
and also regrew a full head of
hair. And he was there as living

proof. No more fat, bald old |

Bob. It took years off his age.
It’s your choice: an early
death via fat, a lingering death
via poisons, or vibrant health
when you're thumbing your
nose at the Social Security
people. But this is a choice you
have to make now, not after
you're in the hospital with can-
cer, a heart attack, stroke, or tied
to a rocking chair in a nursing
home as a gibbering veggie.

Cancer

A high percentage of us are
going to die of cancer, but
how much do you really know
about it? For instance, are you
aware that despite the 25-year
multibillion-dollar war on can-
cer we've waged, that “medical
science” has not extended the

life of cancer patients one day?
In fact, prostate cancer patients
have a longer probable life if
they are not treated than if they
arc. Without treatment you can

- expect to live around 15 years.

With treatment you'll probably
live less than five years.

There are several alternative
approaches which have been
successful in curing cancer, but
since they don't involve pills or
shots, there is no way for the
pharmaceutical industry to make
money with them, so they have
not been investigated. Plus
there’s no group to put up the
$250 million it now takes to get
a new medication or procedure
approved by the FDA ... a 10-
15-year process which Kkeeps
thousands of government em-
ployees from getting more pro-
ductive work.

How about it—will I be shak-
ing your hand at Tampa in
November?

' Lawyers, Lawyers!

Our media compatriots will
no doubt try to make a big deal

over our lawyer's decision to
Continued on page 79
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SPECIAL EVENTS

Listings are free of charge as space permits. Please send
us your Special Event two months in advance of the issue

you want it to appear in.

For example, if you want it to

appear in the December issue, we should receive it by
September 30. Provide a clear, concise summary of the es-
sential details about your Special Event.

AUG 25

WOODSTOCK, IL The Tri-County
Radio Group, Inc. will hold its
Hamfest and Computer Show at the
McHenry County Fairgrounds
located just north of Rte. 14 on Rte.
47, beginning at 6:30 AM for the
Flea Market and 8 AM for the
exhibitors. Setup available on Sat.
by appointment, or at 6:30 AM on
Sun. Talk-in on 146.52 simplex.
Reservation deadline is Aug. 11th.
For more info, or reservations, write
to TC.R.G., PO. Box 3107, Skokie
IL 60077-6107; or call Robert
N9KXG, (847) 658-1678.

AUG 31

ALAMOGORDO, NM The
Alamogordo ARC will hold their 12th
annual Hamfest at Otero County
Fairgrounds, on White Sands Bivd.,
8 AM—4 PM. ARRL Forum, MARS
Forum, Flea Market, VE Exams,
Banquet, Talk-in on 146.80(-). For
tables and info, call Larry Moore
WASUNQO, (505) 434-0145; or Jim
Patton N7I0OM, (505) 439-8349.

SEP 7

ERIE, PA The Erie Hamfest '96 will
be sponsored by the Radio Assn. of
Erie, 8 AM-2 PM, at Franklin Twp.
Fire Hall. VE Exams will be held at
9 AM at Franklin Center Methodist
Church (1 mi. north of the Hamfest
on Rt. 98). Flea Market: vendor
setup Fri. eve. 6 PM-midnight, and
Sat., 6:30 AM. For reservations and
info, contact Chris Robson KB3A,
5560 Bear Creek Rd., Fairview PA
16415. Tel. (814) 474-1211; E-mail-
crobson @ moose.erie.net. Talk-in
on 146.61(-) (W3GV).

UNIONTOWN, PA The Uniontown
ARC will hold its 47th annual
Gabfest at the club grounds located
on Old Pittsburgh Rd., beginning at
8 AM. Free tailgate space with reg.
Talk-in on 147.045(+) and
147.255(+). Contact Carl WA3HQK
or Joyce KA3CUT Chuprinko, Rt. 6
Box 231-CC, Morgantown WV
26505. Tel. (304) 594-3779.

SEP 8

DARTMOUTH, MA The
Southeastern Mass. ARA, Inc., will
hold their 20th annual Flea Market
9 AM-3 PM on their clubhouse
grounds at 54 Donald St., behind the
Stackhouse St. Fairgrounds. Setup
begins at 7 AM. Talk-in on 147.00
Rptr. Contact Bill Miller, (508) 996-
2969,

DUBUQUE, IA The Great River

| ARC, lowa Antiqgue RC and

Historical Society, and the Tri-State
Computer Users Group will sponsor
a Hamfest/Radiofest/Computer
Expo 8 AM-2 PM at the Dubuque
County Fairgrounds on Oid Highway
Rd., west of Dubuque. Dealer, Flea
Market, Tailgating and VE Exams at
10 AM. Talk-in on 147.84/.24.
Contact Loren Heber NOYHZ, (319)
556-5755; Jerry Lange KBOVIK,
(319) 556-3050; or Jerry Ehlers
NONLU, (319) 583-1016. Write to
G.R.A.R.C., P.O. Box 546, Dubuque
IA 52004-0546.

SEP 13-15

PEORIA, IL The ARRL Nat'l.
Convention at SuperFest '96 will be
held at the Peoria Civic Center. It
will showcase the latest innovations
and technologies available to
amateur radio operators. There will
be forums and seminars on topics
ranging from “Improvements for
Club Operation” to “Exploring the
Internet & the World Wide Web” to
“Satellites & Antennas for HAMS."
Exhibitors contact R&B Productions,
(308) 693-9667. For general info,
call Ron Morgan KBANW, General
Chairman, (309) 692-3378. E-mail:
SuperFest @ AOL.com.

SEP 14

PRAIRIEVILLE, LA The Ascension
ARC will hold its annual “Gonzales
Hamfest" at the Gourmet Catering
Inc. bldg. on Hwy. 73. Setup at 7 AM;
general admission at 8 AM. VE
Exams, Fox Hunt. Dealer and swap
tables available. Contact AARC,
¢/o0 Shane Dugas KK5LC, 37150
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Swamp Rd., Prairieville LA 707689.
Tel. (504) 673-83689.

SEP 14-15

MELBOURNE, FL The Platinum
Coast ARS will host their 31st
annual Melbourne Hamfest in the
Melbourne Auditorium, 625 E.
Hibiscus Bivd., 8 AM-5 PM Sat.. and
9 AM-4 PM Sun. Talk-in on 146.25/
.85 Rptr. For info on tickets/tables,
contact Larry Sexton KF4EJB, 7005
Dogwood Dr., Cocoa FL 32927. Tel,
(407) 636-8826; or Al Hudson
N4PTM at E-mail ahudson@iu.net.

SEP 15

HAMILTON TWP., NJ FallFest '96
will be held by the Delaware Valley
Radio Assn. at Tall Cedars of
Lebanon picnic grove on Sawmill
Rd. Open to sellers at 7 AM, buyers
at 8 AM. Talk-in on 146.670(-) Rptr.
For more info, call (609) 882-2240.
No advance reg.

MT. CLEMENS, MI The L'Anse
Creuse ARC will host their 24th
annual Swap and Shop, 8 AM-2
PM, at L'Anse Creuse H.S. in Mt.
Clemens. VE Exams at 11 AM:
contact Don WABIZV, (810) 294-
1567, Prodigy ID SSTG41a. New
and used amateur radio equip.,
electronic parts and equip.,
computer and software. Trunk sales.
Sep. 7 is the deadline for advance
prepaid reg. Talk-in on 147.08(+)
and 146.52 simplex. Make checks
payable to L'Anse Creuse ARC, and
mail with SASE to Ralph Irish
WABGDT, P.O. Box 180122, Utica
M| 48318-0122. For more details
call (810) 731-6760 or (810) 651-
7387,

NEWTOWN, CT The Western CT
Hamfest will be held 9 AM-2 PM at
the Edmond Town Hall, RT 6 (Exit
10 on |-84). Setup at 7 AM. Talk-in
on 147.12/.72. New Equip. Dealers,
Flea Market, Tailgating, Computers.
Contact John Ahle N2DVX, P.O. Box
3441, Danbury CT 06813-3441. Tel.
(203) 438-6782.

SEP 21

LEXINGTON, NE AnAmateur Radio
and Antique Radio Consignment
Auction will be sponsored by the
Heartland ARA and the Mid-Nebraska
Antique Radio Club, at Knights of
Columbus Hall, 6th and Taft St. Doors
open at 8 AM; auction begins at 11:30
AM. Talk-in on 147.135(+). Contact
Hoppy W4YDN, (308) 987-2161; E-
mail: rh84859@iltec.net; or Randy
WBOSAQ, (308) 987-2312.

SANTA ROSA, CA The Sonoma
County Radio Amateurs, Inc. will hold
their annual Swapmeet, Auction and VE
Exams at the Holy Ghost Hall, one mi.
north of Sebastopol CA, at the comer
of Hwy. 116 and Mill Station Roads.
Setup at 6:30 AM; general admission at
7:30 AM. For more details, contact Rick
Reiner KEZWB, 2120 Slater St., Santa
Rosa CA 95404. Tel. (707) 575-4455.
Or write to Sonoma County Radio
Amateurs, Inc., PO. Box 116, Santa
Rosa, CA 95402.

SEP 21-22

ANCHORAGE, AK The Anchorage
ARC will celebrate its Silver
Anniversary Hamfest at the Kincaid
Park Outdoor Center in Anchorage.
VE Exams, FCC Commercial Radio
License Exams, Alaska QSL
Bureau, Demos, Guest Speakers,
and annual Country Store. For
booths, contact Robert Wilson
AL7KK, P.O. Box 110955,
Anchorage AK 99511-0955. Tel.
(907) 248-0976 or (907) 271-5304.

VIRGINIA BEACH, VA The 21stannual
Virginia Beach HamFest & Computer
Fair, ARRL Roanoke Div. Convention
will be held at the Pavilion Convention
Centerin Virginia Beach. Forums, Guest

| Speakers. Show hours Sat., 9AM-5PM

and Sun., 9 AM—4 PM. No smoking
allowed in the Pavilion. For more details,
contact Lewis B. Steingold W4BLO,
(804) 486-3800, or (804) HAMFEST.
FAX (804) 486-0757.

SEP 22

ADRIAN, MI The Adrian ARC
Hamfest and Computer Show will be
open at the Lenawee County
Fairground, 8 AM-2 PM. VE Exams,
Forums, Trunk Sales. Talk-in on
145.37(-). Contact Brian Sarkisian
KG8CO, 139 N. Main St., Adrian M|
49221. Tel. (517) 265-1537: or
E-mail: gbishop @ tc3net.com.

COTTLEVILLE, MO The St. Peters
ARC Swapfest will run 7 AM-1 PM
at St. Charles County Comm.
College Campus, 4601 Mid Rivers
Mall Dr. Flea Market, VE Exams.
Talk-in on 145.41 MHz and 444.275
MHz. Contact Jay Underdown
WOOGS, 58 Judy Dr., St. Charles
MO 63301. Tel. (314) 723-4200.

SEP 26-29

ACAPULCO, MEXICO The 55th
Nat'l. Convention of the Federation of
Mexican Radio Experimenters
(member of the IARU) will be held in
Acapulco. Conferences, Workshops,
Extraordinary General Assembly,



Entertainment. For details, write to
Cesar Figueroa V. XE1KFV, FMRE,
Apartado Postal 907, 06000 Mexico
D.F., Mexico. Tel. 011-52-5-563-
1405 (from the USA). Internet:
FMRE @supernet. com.mx. Stay
over at the 5-star-rated Hotel Hyatt

Regency Acapulco.

SEP 27-29

WALLAWALLA, WA The W7DP Walla
Walla Valley ARC will host their 50th
annual Hamfest and ARRL SE
Washington Sec. Convention at the
Washington Nat'1 Guard Ammory, 113 So.
Colville (comer of Colville and Poplar
Sts.) in Walla Walla. Skywam Seminar,
Scavenger Hunt, Flea Market, and
more! Contact David L. Pence
PO. Box 321, Walla Walla WA 99362;
or call (509) 525-2529. Talk-in on
146.960/.360.

SEP 28

ELMIRA, NY The Chemung County
Fairgrounds in Horseheads NY will
be the site for the 21st annual Eimira
Internat’l Hamfest-Computerfest.
The event is open 6 AM-3 PM. For
VE Exams (on site at 0900), call Bill
(607) 962-1134. Walk-ins accepted.
Dealer inquiries will be handled by
Jay at (607) 733-0761. For ticket
info, contact Dave Lewis, RD1 Box
191, Van Etten NY 14889. Tel. (607)
589-4523. Talk-in on Rookies Rptr.
147.96/.36 or 444.20.

HUDSONVILLE, Ml “Super Swap
96" will be presented by the Grand
Rapids ARA Inc., 8 AM-1 PM, at
Unity Christian H.S., 3487 Oak St.
Talk-in on 147.26 Rptr. (94.8).
Contact Dave Devos KF8QL, 8111
Hanna Lake Rd., Caledonia MI
49316. Tel, (616) 698-7022.

SEP 29

FRAMINGHAM, MA The
Framingham ARA will hold its Fall
Flea Market and Exams at
Framingham H.S. on A St. Setup at
8 AM, general admission 9 AM-1
PM. To reserve tables, call Martin
Bayes AATON at (508) 435-0564,
and send check payable to FARA,
to FARA, P.O. Box 3005,
Framingham MA 01701. To register
for exams, send a check for $6.05,
payable to ARRL/VEC, to Dick
Marshall WA1KUG, 37 Lyman Rd.,
Framingham MA 01701. Walk-ins
will not be accepted after 10 AM.
Talk-in on 147.15(+) Rptr.

YONKERS, NY A Giant Electronic
Flea Market will be presented by the

Metro 70 cm. Network, 9 AM-3 PM | Contest. Fregs.: 7.240, 14.240, 21,130

(rain or shine) at Lincoin H.S. on
Kneeland Ave. Indoor Flea Market
only. New and used equip. for CB
operators, amateur radio operators,
commercial 2-way radios, computers,
stereo buffs, electronic parts and kits
and much more will be on sale. VE
Exams. Table setups at 7 AM. For
registration call Otfo Supliski
WB25LQ, (914) 969-1053. Talk-in on
449.425 MHz PL 156.7; 223.760 mHz
PL 67.0; 146.910 Hz; and 443.350

- MHz PL 156.7. Mail paid reservations

to Metro 70 CM Network, 53 Hayward
St., Yonker NY 10704.

OCT 4-5

OTTAWA, CANADA Chapter 70 will
host the 1996 QCWA Internat’l
Convention at the Citadel Inn at 101
Lyon St. in Ottawa. Many events are
being offered to attendees. Queries
may be made via Internet:
bo@75@freenet.carleton.
ca. Packet: VE3GFI@VE3FD.#
eon.on.can.noam, or telephone
(613) 826-2426. Advance reg. must
be received by Sept. 16th.

OCT5

TEMPLE, TX “Ham Expo,” a Tailgate
Swapfest, plus commercial vendors, will
be held 7 AM-3 PM at Bell County Expo
Center, Belton TX. There wil be a T-
Hunt at 9 AM. VE Exams for all classes
starting at 1 PM. Tailgaters setup Sat.,
Oct. 5th at 6 AM. Commercial vendors
may set up Fri., Oct. 4th, 5 PM-10 PM.
There is a $10 table surcharge for early
setup. Talk-in on 146.820(-) PL 123, and
147.300(-). Contact Mike LeFan
WASEQQ, (817) 773-3590; or E-mail
miefan @wmn.com.

OCT6

SPRINGFIELD, OH The Independent
Radio Assn. of Springfield will hold its
annual Hamfest at the Clark County
Fairgrounds, located 1/4 mi. north
of Interstate 70 (exit 59) and State

| Route 41. The event will be open 8

AM-3 PM. For details, call Jerry
KBBFMW, (513) 568-4070. Talk-in
on 145.45(-). For reservations call
Bermnie NBXKF, 9 AM-6 PM, at (513)
882-6559; or Bill NBXIW, 7 PM-10

" PM, at (513) 324-4082.

SPECIAL EVENT STATIONS
AUG 24-25

PETERSBURG, NE The Albion
ARC will use vintage radios and
equip. to operate Station KBOTLX
1800 Aug. 24th-1800 Aug. 25th to
help celebrate the Nebraska State

1
1

and 28.330. To receive a special QSL
card, send name, address, and QSL to
Steve Wright KAGVEU, 929 Park,
Albion NE 68620 USA.

AUG 31-SEP 2

NUTLEY, NJ The Robert D. Grant
United Labor ARA will operate
KB2YCT, the Club station, along
with other stations around the
country, to honor the working men
and women of this great nation.
Connect on the General portion of
40m, 20m, 15m, and 28.420 phone-
in on the Novice phone band. For a
certificate, send an SASE to
station’s call and P.O. Box 716,
Nutley NJ 07110-0716 USA.

SEP 9-14

LINWOOD, NJ Southern Counties
ARA will operate K2BR Sept. 9th to
Sept. 14th, from the Miss America
Pageant in Atlantic City NJ. (IOTA: NA
111 - Absecon Island) Fregs.:
Phone—25 kHz inside lower General
class band edge. CW—65 kHz inside
lower General class band edge.
Novice—28.100-28.500 kHz. QSL
with a #10 SASE via SCARA, FO.
Box 121, Linwood NJ 08221 USA.

SEP 14

EFFINGHAM, IL Effingham County,
EM59. The Nat'l. Trail ARC will
operate KSYUXZ in conjunction with
the annual Transportation Festival, -1
PM-8 PM CDT. Operation will be on
lower General and Novice 10 meters.
For a certificate and/or QSL card,
SASE to KQUXZ, Nat'l. Trail ARC, PO.
Box 903, Effingham IL 62401 USA.

SEP 16

DANVILLE, PA Liberty-Valley
Elementary School will operate
KC3HP, WC3A, N3IRN, and N3LQS
on the General portion of the 15m,
20m, 40m, and 75m bands, from
1300Z-1900Z. For a certificate,
send QSL to D. Miguelez N3POB,
Liberty-Valley School, 175 Liberty-
Valley Rd., Danville PA 17821 USA.

SEP 19-22

LEAVENWORTH, WA Ham radio
operators will operate a Special
Event Station during Salmon
Festival 96 using the special prefix
WT7F. Operation will be from the fish
hatchery located at Leavenworth.
Sep. 19 & 20 will be for area schools
to talk with out-of-area schools.
There will be contact only with ham
school stations on these two days.

Antique Tractor and Horse Plowing | The station will make contact with
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hams on the 21st & 22nd on 20m
(14.252), 40m (7.252), and 75m
(3855) bands. Certificates will be
issued to stations contacted. Mail
your QSL card to FISH, General
Delivery, Leavenworth WA 98826
USA. All entries must be post
marked before Oct. 1, 1996. There
will be a prize drawing held on Sat.,
Oct. 5th.

SEP 28-29

CAPE COD, MA WB1U will operate
1400Z Sep. 28th—-2100Z Sep. 26th,
to commemorate Marconi Station’s
95th Anniversary. Operation will be
in the General portions of 15, 20, 40,
and Novice portions of 10 and 80
meters (CW and SSB). For a
certificate, send an SASE to Ray
Hilson, 6 Sherman Place, Norwalk
CT 06851 USA.

NEUVER SAY DIE
Continued from page 7

legally end our old music
business companies. This
doesn’t affect 73, other than
it’ll give me more time to get
on the air and have some fun
and to pursue my work with
cold fusion. I enjoyed the mu-

- sic business, but “I've been

there, done that.” Ten years

| was more than enou gh.

I was not surprised by the

' recent class action suit against

the six major music compa-
nies (five are foreign-owned)
for price fixing. But then the
whole industry is corruplt, as
I’ve discussed in my past edi-
torials. The big winners are
the six majors and big record
store chains. The big losers
are 98% of the performers,
100% of the independent
record companies, and 100%
of the independent record
stores. Capitalism works fine
until companies get big
enough or work in secret
groups to control distribution
and prices. Lobbyist payments
to Congress keeps the Feds at
bay. I've testified at Congres-
sional hearings where it was
quite clear that the committee
chairman was safely in the
music industry’s pocket. The
industry people, whom I knew
well, laughed about it.

The majors were candid. They
hated the impact | was having 1n
my efforts to build the market
share for independent record

| companies, but my CD Review

was selling about $30 million of
Continued on page 83
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Heathkit Mania

And all bought at bargain prices!

earned my Novice license 22 years
Iagn. after seeing a ham radio demon-

stration as a Boy Scout some 10
years earlier. Recently married and un-
able to afford new equipment, when I
heard that a local ham was selling a
Heathkit SB-102, T went for it. That SB-
102 and a 40 meter dipole were my in-
troduction to actual QSOs.

I remember looking through the
Heathkit catalogs, trying to imagine a
station with all the matching accessories
for my SB-102. The XYL got me started
by giving me the matching SB-630 sta-
tion console for Christmas. This had a
24-hour digital clock, a phone patch, an
SWR meter, and a 10-minute timer, all
in one. | then added the matching
SB-600 station speaker. Not a shabby-
looking station for a Novice in 1974. The
SB-102 is a 13-tube HF SSB/CW trans-
ceiver, rated at 180 watts input—=80 waltts
more than most ol today’s radios—run-
ning a pair of 6146Bs as finals.

When | upgraded to Advanced, the
SB-102 got me contacts with UA, ZS,
VK, and XX. I added the optional 400
Hz filter for CW, and what a difference
that filter made!

Sure, I sold the SB-102 and went on to
a solid-state synthesized radio with 100
memories and computer-controlled mi-
croprocessors, but I couldn’t forget my
vision: to have a complete line of
Heathkit radios and accessories.

Building the dream

Several years ago | heard about a re-
tired ham with some old gear to sell.
That visit changed my shopping habits
at hamfests. There was an SB-102 and
an SB-200 1 kW amplifier. The SB-200
is still an extremely popular 1 kW ampli-
lier. It uses a pair of 572B tubes in paral-
lel for finals. Together, the SB-102 and
the SB-200 were a popular combination
in the late "60s and early “70s. We
worked out a great deal; he just wanted
them to go to a good home and was not
interested in the dollars.

Shane P. Brady WB2WPM
34 Rosewood Drive
West Seneca NY 14224

Finding the pieces

At a local ham auction, I ran across an
SB-610 monitor scope which also
matched the famous Heathkit “SB green
line” of equipment. Now I had five
matching pieces from the SB line. The
station was starting to look like the
Heathkit catalogs of 20 years ago. | was

' hooked. 1 had to have all the pieces to

the Heathkit SB line!

Packet radio 1s a nice way to find
“wanted” equipment, and I've had great
success linding bargains for older equip-
ment. A couple of messages out on

“So what do I do with all of this outdated equipment? I have
fun with it!”

Clearing a spot on a side table, 1
made a new home for my old friends. 1
had kept my SB-600 speaker and SB-
630 console; these too joined the new
family.

As a Novice in the ecarly "70s, it
seemed to me that four out of five
QSOs were with hams who had
Heathkit equipment. Now, in the
1990s. 1 was trying (0 make conlacts
like I did 20 years ago, with so-called
obsolete equipment.

Does that Heathkit combination still
work? You bet it does! No, it doesn’t

- have the 100 memories. and I do have 1o

wait a couple of minutes for the

e

Photo A. WB2WPM s Heathkirt collection.
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el [ tubes to heat up. But what it does
very well 1S make contacts.
You're not going to hear signals

a crowded band, but how often
are you really under those
| conditions? Remember. a clean
signal from 20 years ago still
sounds the same as a clean
signal from a state-of-the-art
transmitter today.

= | coming in at less than 0.1 uV on |

packet and soon I had added the SB-650
digital (mixie-tubes) frequency display
and the SB-620 spectrum analyzer, for
under 525 each. Yes, they both worked
when I plugged them in. Another packet
request and I had two SB-500 2 meter
transverters added to my collection (at
next-to-nothing prices). The SB-3500
also uses 6146 finals for 50 watts output
for SSB and CW.

The next piece took some ads in the
ham classifieds. I had only seen one
SB-640 in my life, and that was years
ago al Dayton. The SB-640) is a remote
VFO that interfaces with the SB line of
transceivers for working split frequency.

The hardest piece to locate was the
SB-110 6 meter transceiver. Most people
hang on to these '60s vintage rigs. which
use 6146 tubes for finals for 180 watts
PEP on SSB and 150 watts CW.,

Hamfests will yield a bumper crop
of old tube-type Heath equipment. I've
purchased complete working HF rigs
for $20!

I’ve since added the SB-300 and
SB-303 receivers, along with their



%
Photo B. WB2WPM at his station.

maitching SB-400 and SB-401 transmit-
ters, to the collection. These twins were
known as the “poor-man’s Collins.”
HW-100s and HW-101s have joined the
family as well, along with many green
accessories such as wattmeters, phone
patches, keyers, and SWR bridges.

No, not everything works when I get
it, but in most cases all that is required is
replacing a tube or two and a quick tune-
up. At hamfests there are always boxes
of tubes for sale. The average price for a
tube is $2, but many times they can be
found for only $1.

Manuals are worth their weight in
gold when working on this older equip-
ment. I make copies of all manuals and
store them away. I'm even collecting

Photos by WB2JFP.

matching SB-644A remote VFO. All
working, and all obtained at bargain
prices.

So what do I do with all of this out-
dated equipment? I have fun with it!
When visitors come to the shack, most are
in awe of all those dials and gleaming
knobs. It’s almost a shame to tell them
that, averaged out, I have less than $35 per

| piece invested in this sub-hobby. That’s

less than a used state-of-the-art rig!

Am I finished with my collecting? No
way. There is still an SB-313 shortwave
receiver out there waiting for me, the
last piece I'm missing for my collection!
Besides, 1 still need more basket cases to
combine with other basket cases, 10
come up with working units. Why do I

“When visitors come to the shack, most are in awe of all those
dials and gleaming knobs.”

manuals for equipment I don’t have yelt,
just in case I come across it someday.
With the manuals, tune-ups are a cinch, as
in most cases all you need is a known fre-
quency source and a VOM. Heathkit's fa-
mous step-by-step instructions will lead
you through complete tune-ups, if need be.

Naturally, I've added Heath’s last line
of SB equipment to my collection. At
another operating position, sits the all-

solid-state SB-104A transceiver and its |

matching SB-604 speaker and power
supply, the SB-614 monitor scope, and
the SB-634 station console and its

need more and what am I going to do
with all of these Heathkit radios? Funny,
that's what N2INY, my XYL, asks. 8

here's the Beam?

Unobtrusive DX Gain Antennas for 80 thru 10
» Easily hidden * Install Fast * Fixed or Portable *

There's a 20 meter antenna with real DX Punch

hadden 1n thes picture. You can't see¢ il and your

= neighbors can'l entber. Bat it works DX barefoot
DN sovaay. How shout a low profile 504030 m-

s o Sk bander? Ora 2 element monobasder for the smic?

. ,,h:" All easily it the pockerbook—Prived $29 10 S0,
- 35 L

Work DX without telling the neighbors

lafopack $1 AntennasWest
373-8425

CIRCLE 332 ON READER SERVICE CARD

GRUNDIG ys-400

“The compact model most preferred by our pan-

elists forlistening 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. Other features include: dual digital clock-
timer 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 5199.95 (+86)

Universal has a limited number of like-new Factory
Reconditioned YB-400s. All accessornes and same
one yEar limited warranty. #1704 $149.95 (+$6 )

| Fu::r a limited time, we will mclude a FREE radio |
| stand with your YB-400 purchase. An $8.95 value! J

Universal Radio
6830 Americana Pkwy.

Reynoldsburg, OH 43068
# Orders: 800 431-3939
¢Iinfo: 614 B66-4267

¢ FAX: 614 866-2339
hitp://www.universal-radio.com

uniger_sal
radio/inc.

Quality Communications Equipment Since 1942

Desert Storm So
luwﬂuﬂﬁmmads
size of open T3
1lb, and delivers Inri
:hlﬁingnr:hrm operation. Tough,
Solid, with no glass o break. So
rugged Uncle Sam used this for
spotter comununications and portable
repeaters in Desert Sworm.

Ready 10 use. $169. Add §5 S&H. Info S1.

Am"hf Order Houline
mmmwuﬂn B0l 373 8425

CIRCLE 340 ON READER SERVICE CARD

[(208) 852- 0830
MFJ-815B .
Undlrssom

You Want It - We Got it :
Similar savings on Standard, ICOM, Astron, Yeasu, Crushcrafl, Kemwood, Alinco,

| { Ete. All L.T.Q.
o=

ROSS DISTRIBUTING COMPANY
Hours Tue JFri 56 - B2 Mondeys. Closed some Sahurdsys (call hor appointment)

78 S. State Street, Preston, d. 83263

QUICK, AND SIMPLE 1T |

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

NOVICE 81195

TEMH ICIAN ~ §1085 - -
EE“E,.EDH"L ;ﬁﬁ Call Today! [=Si=reas
EXTRA  $1445 1.300-OKK-HAMS im0 =
Shippng 1 -§400 [y

0 more - 96.00 VIS sTuDY GUIDES

FsSAT Dec TamEx' mc ' P.O. BOX 17377
L o= 4 — 4 = - — = HATTIESBURG, MS 38404

CIRCLE 104 ON READER SERVICE CARD
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Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Things That Go “Woof”

This month, we're going to
take a look at the kinds of prob-
lems that give service technicians
nightmares; the ones which keep
the antacid business booming.
I'm talking about “tough dogs,”
those unusual repair problems
that, in the long run, aren’t un-
usual enough! Here are a few I re-
cently ran into and solved.

Yes and no

Thas one was a 2 meter HT that
wouldn’t transmit—sometimes.
Sometimes it would work just
fine, but then I'd press the PTT
again and the transmit light would
just flash for a fraction of a sec-
ond and go out, resulting in no RF
output. Receive was fine. Bad
connection, right? I couldn’t find
one, and wiggling and tapping
things had no effect. Once it
started transmitting, it would con-
tinue for as long as the PTT was
held down, but the next attempt
might or might not work.

This baby was pretty much
screaming “‘woof! woof!” but I
was determined to figure it out. |
poked, prodded and couldn’t get
anywhere. The mystery finally
started to unravel, though, when
I noticed that the problem only
showed up when the radio was in
simplex mode; using an offset in
either direction made the trans-
mitter work fine every time. Now
I was getting somewhere! It had
to be in the offset switch, 1 fig-
ured. I checked the switch, and
even jumped it just to be sure, but
it made no difference. I put the
radio down on the bench and pon-
dered that one for a while. OK, |
had localized the problem, but
what the heck could it be?

Localized ... hmmm, that had

to be it! This was a pre-micropro- |

cessor radio. What difference
could that make? Well, in a mi-
cro-controlled rig, offsets are se-
lected in software: the radio
simply retunes to the transmit

Your Tech Answer Man

frequency every time you press
the PTT. Before micros, though,
that was impossible, necessitating
another approach: There were
three crystals, one for cach offset
(up 600 kHz, down 600 kHz, and
simplex), that set the frequency of
a local oscillator which was then
mixed with the synthesized one
you set with the thumbwheel con-
trols. That way, the circuitry and
crystal-generated frequencies re-
quired to create the offset were the
same, no matter what frequency
you selected for operation. (That’s
also why non-standard offsets
weren’t available, as separate
crystals would have been required
for each of them.)

It was the word “localized™ that
set me thinking in that direction.
Of course, an unreliable simplex
offset crystal would cause all
these weird symptoms. The trans-
mit light would go out because the
synthesizer would detect that the
final mixed frequency was not
there.

Sure enough, that was the prob-
lem. Of course, it could have been
a capacitor or something else eas-
ily obtainable, but any tech can
tell you that the part that needs
replacing is always the hardest
part to get! Furthermore, failing
crystals often act just this way.
Their activity level goes down, so
sometimes they’ll start up and

sometimes they won't. A quick |

blast on the crystal with the freez-
ing spray made the rig work ev-
ery time, until the crystal got back
up near room temperature, at
which point it got “temperature-
amental™ again. Case solved. An-
other tough dog muzzled.

El Zappo

This one was a three-tube HF
linear amplifier that used 8874
tubes, which are small high-
power metal-ceramic types. The
amp was used, and had just been
shipped here. It had a serious
problem: Tuming it on blew its
fuses almost instantly, even
though the shipper swore it had
worked just fine when it left!
“Hard shorts™ like this can be dif-
ficult to diagnose, mostly because
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you can’t put power on the cir-
cuitry to see what's going on. As
soon as vou do, it blows the fuses
again, and you're left with a dead
circuit.

This amp used step-start pro-
tection. That is, it avoided seri-

ous inrush current to the massive

power transformer by first putting
all the current through a couple
of resistors, and then bypassing
them a moment later with a relay.
The first thing I wondered was
whether the power transformer
had a short. That’s tough to know,
because the DC resistance of the
windings in such a big beast is

pretty low to begin with, making |

- it! I fired it up and it worked nor-

mally, with the correct high volt-
age shown on the meter. So, it was
a tube after all! Turns out this kind
of tube failure is common after
shipment. [ guess those tubes are
more fragile than I'd realized.
Apparently, physical shock can
cause internal elements to shift
just enough so they’ll short out
when the tube is warmed by the
filament and high voltage is ap-
plied. So, they look good on an
ohmmeter, but they aren’t. Putting
the caps back on, one at a time,
exposed the bad tube. Another
weird one solved, though I can’t
take credit for it. Woof!

“I'd heard of such a thing happening in
various kinds of picture tubes, but had
never actually seen it.”

simple ohmmeter measurement | Déja vu all over again

worthless. The windings read
close to zero ohms on a good
transformer anyway, so there’s no
way to tell. I suspected, though,
that the transformer was good, for
three reasons: First. they almost
never go bad. Second, the step-
start resistors weren't fried, sug-

- gesting that the problem was on

the other side of the transformer
and didn’t Kick in until full power
was applied. Finally, the meter
lights came on for a fraction of a
second before the fuse blew, That
told me that the primary probably
had to be OK, or there wouldn’t
have been any power at all. Of
course, there still could have been
a short in the high-voltage wind-
ing (which is where I'd most ex-
pect to find it).

I went around and around on
this one for one or two hours, on
the assumption that the trans-
former had no shorts. The high-
voltage diodes and capacitors
were all OK, and I couldn’t find
any shorts anywhere else, either.
What the heck was shorting out
and taking all that current? Could
it be a shorted tube? 1 checked
from anode to ground with my
ohmmeter, but they all read open,
as they should.

A quick call to the manufac-
turer exposed my hasty mistake.
They suggested 1 disconnect the
anode caps from all the tubes and
try turning the amp on. That did

| should have recognized this
problem, because 1'd seen 1t be-
fore, albeit under very different
circumstances. I have a projection
TV set that came to me with simi-
lar trouble. It would turn on, but

' the red tube would glow so

brightly it practically lit up the
room, and the other two tubes
barely ran at all. Of course, I
couldn’t leave 1t on long enough
to work on the set because 1t
would have destroyed the red
tube. Projection tubes are about
as expensive as transmitting
tubes, and much harder to replace;
it wouldn’t have been worth keep-
ing the set if I'd had to get a new
tube.

After going over all the CRT
circuitry in the red section and
finding it to be the same as that in
the other two (identical) sections,
| concluded it had to be a short in

- the tube. I'd heard of such a thing

happening in various kinds of pic-
ture tubes, but had never actually
seen 1. So, out came the old ohm-
meter, but there was no short to
be found; the elements all read
open, as they should. Then, | had
an idea. Perhaps it was a thermal
short, just as | described in the lin-
car amplifier story. I turned the set
on, let it run for about 30 seconds,
and then pulled the plug and
yanked off the CRT socket on
the red tube. Naturally, I wore



rubber gloves, because 1 wanted
to live long enough to enjoy
watching the set. I quickly mea-
sured between the filament and
cathode, which were the closest
two elements and the ones most
subject to this sort of trouble. And
there 1t was: My meter showed a
short whose resistance quickly
began to rise as the tube cooled
off. Within a few seconds, it was
gone! I'd found it; now, what
could I do about 11?7

Unlike with transmitting tubes,
this type of short can be circum-
vented in CRTs, All you have to
do is isolate the filament, using a
6.3-volt filament transformer.
That way, the tube is still shorted,
but the short leads nowhere. The
fix worked fine, and the set is still
going strong. Woof, woof!

Well, I'm dog tired just from
thinking about all these tough
dogs! Over the years, I've
struggled with countless woofers,
and I've probably learned more
from them than from anything
else. Naturally, nobody enjoys
tough dogs, but they ' re out there,
and I promise vou’ll see your
share il you keep working on
electronic things. | also promise
you'll learn a lot.

Until next time, 73 de KBIUM. B |

Manufacturers:

If you have a new
product and want it
| considered
for review in 73,

please call

603-924-0058.

|

NEUER SAY DIE
Continued from page 79

CDs a month, so they had to ad-
vertise. During this time the
indie market share went from
4% 10 14%, a gain of several
billion dollars in sales.

I love music, but I didn’t want
to spend the rest of my life
reviewing new CD releases and
giving lalks at music industry
conferences all around the
world.

LETTERS
Continued from page 6

American hams or organizations
have the right to unilaterally im-
pose a “Morse Forever™ policy on
the international community; be-
sides, wouldn’t it be nice to have
more DX stations to talk to? If
Americans truly feel the “Morse
filter” works. they would be free
lo pursue it on a local basis; and
if they later changed their mind,
they would not be able to blame
it on the “international treaty
problem.”

None of this is meant to dimin-
i1sh the accomplishments of the
radio pioneers; CW needs an ap-
propriate shrine next to spark and
AM. You can argue in favor of a
question or two on spark trans-
mission techniques on the test. In
a real emergency, | would not
hesitate to kludge a spark rig for
a distress call; somehow I [ind it
hard to imagine anyone modify-
ing a modern IC-filled broadcast
receiver in an emergency environ-
ment for practical use as a trans-
mitter. But this letter is about
current and evolving practice, and
so I offer the following reality
checks :

1. The Coast Guard no longer
monitors Morse transmissions.

2. The armed forces no longer
need Morse operators.

3. The merchant marine use of
Morse is vanishing.

4. The Boy Scouts have
dropped the Morse merit badge.

5. The “Morse filter” doesn’t
work. Check the high ends of 75
and 20 meters or “2 meter CB™ in
any major metropolitan area.
Check how many coded licensees
have actions to revoke their li-
cense as compared to “those code-
less Techs.” Our ARRL affiliated
club could not function without
the new codeless members.

6. The path of choice into the
hobby is no-code. About a third
of US hams are codeless. Tragi-
cally, the hobby is stagnating in
growth, primarily due to the
Morse requirement for frequen-
cies below 30 MHz. This does not
bode well for hams or the hobby
in general, or organizations or
businesses who derive their in-
come from a healthy, young, ham
radio environment.

7. It 1s very difficult to interest

young people enough to jump the |

obsolete technology. Our club has
been in three schools trying to
start up clubs. For less money, a
young person can learn a market-
able job skill, gain access to use-
ful academic information, and
meet a wide range of interesting
people on the Internet. If we
thoughtfully consider the declin-
ing ability of our nation as
a whole to compete internation-
ally, wouldn’t 1t be helpful to
“grow” some technically savvy
youngsters?

8. The ARRL has dropped the
Novice Roundup (a CW contest
for beginners).

For these and other reasons, |
believe that no rational argument
remains to retain the Morse code
as an entry requirement at all.
However, if the requirement re-
mains in the ITU treaty, 1t is my
strong feeling that the hobby
would be best served by reducing
the code requirements for most
license classes in the US to a to-
ken recognition exam with no
speed requirement at all, since
that satisfies the “letter of the
law.” The few remaining “Morse
Forever” diehards can still hang
out at the low end of the band with
their side-swipes, with no harm
done. Don’t get me wrong. |
spend a lot of the limited operat-
ing time | have down there. But
the choice was clear this year—
buy myself a nice new rice box,
or get my son the new P100 com-
puter to succeed in school. I re-
ally worry because I find a lot of
the guys I used to talk to fre-
quently are not even on 2m, but
at their keyboards. [ urge all hams,

| the ARRL. the QCWA, and the

IARU to do the right thing ... be-
fore it is too late.

There is a second important
issue that should be taken up at
the next WRC ('99). Forty meters,
particularly in the northeast, north
central, and eastern seaboard of
the US after 3 p.m. local time
is virtually useless for ham com-
munication. The incursion of
powerful foreign shortwave
broadcasters, intentionally beam-
ing their programs to North
America in violation of agree-
ments, is so pervasive that pros-
ecuting any deliberate jamming of
hams by hams is insignificant by
comparison. The mess on 40

~ Morse hurdle, because it is an | drives people down to the over-

crowded 75m band, exacerbating
the problems there. The time for
dispassionate negotiation has
past. This has been a problem
since my entry into the hobby in
1960. As a Novice, | played by
the rules and took my precious
crystal apart and ground it with a
slurry of Bab-O™ cleanser o get
out from under the foreign BC. |
suspect my friend was more ra-
tional; he didn’t waste any more
money on “‘rocks"—he built a
VFO Kit and used it illegally as a
Novice (another example of regu-
lations lagging far behind the state
of the art).

I propose the following pos-
sible scenarios, individually or in
combination:

1. Eliminate all amateur power
restrictions on 7.15-7.3 MHz.
This would provide those with the
inclination an opportunity to gain
experience constructing and op-
erating some “‘world class™ trans-
mitting equipment. FCC type
acceptance would prohibit band
switches in commercial units at
the 1.5 kW to 100 kW or higher
power levels, American commer-
cial manufacturers could turn a
tidy profit with little foreign com-
petition. Day/night restrictions, as
on the old shared 160m band,
could be imposed. If it creates
massive QRM in Europe, tough
noogies—two can play that game.
This proposal is meant seriously,
not in jest.

2. There is mandatory use of
“split frequency” operation 1O
work DX on 40 phone. This 1s
simple waste of precious spec-
trum space. Also, the bandwidth
restrictions of a compact beam
rarely permit optimum perfor-
mance on frequencies that are
separated that far apart. Encour-
aging the use of optimum direc-
tive antennas would reduce
interference in at least some di-
rections. Some realignment, at
least for upper-class licenses, with
the international allocations
seems the only sensible solution.
To reduce complaints from DX
operators, limit power in that seg-
ment to the same level they have:
300-400 W. It is probably heresy
to suggest we extend that limit
to all frequencies, as a matter of
fairness. Also, it’s impossible to

Continued on page 88
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Number 84 on your Feedback card

New PropucTs

IDR-96 oo s
|

Advanced Electronic Applica-

- uons, Inc. (AEA) has the next

' progression in Packet Radio—an

integrated Data Radio called the

| IDR-96. It integrates the proven

technology of the PK-96 TNC

with the simplicity and high

switch-over speed of a crystal-
controlled radio.

The IDR-96 is a 9600
bps TNNC with the features Packet
users demand: full-featured mail-

‘ box; Gateway node operation;
advanced Global Positioning Sys-
tem commands; identification of

Plug and Play Packet

TCP/IP. TheNet, and NetROM
stations: and more, for a suggested
list price of $499.

The integrated radio is built
into the unit, so you avoid the
connection and compatibility
problems associated with 9600
bps Packet; and two software
programs are included with ev-
ery IDR-96: PC PakRatt Lite™
and APRS™. See your dealer for
best price and availability. Call
AEA's Literature Request Line
at (800) 432-8873 for more in-
formation on all AEA products. |

Put This on Your Wish List

The Model 2950AR Atomic
Resonance Rubidium Frequency
Standard from Novatech Instru-

| ments, Inc. has simultaneous
' sinewave outputs of 10 MHz, 1
MHz, and 100 kHz, and at
| $3.950.00, it's the lowest priced
laboratory-type Rubidium Stan-
dard on the market. The 2950AR
1s ideal for use as a master oscil-

—_—
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lator m labs and ground stations
as well as for tests and calibra- |
tion. For more information, con-
tact: Novatech Instruments, Inc.,
| 530 Eastlake Avenue E. - Suite 303,
Seattle WA 98102. Call (206) 322-
1562, FAX (206) 328-6904, or view |
the complete data sheet on their |
Website at http//www.eskimo.com/ |
~ntsales.

i

MFJ-1729
Super*Gain™

A powerful dual-band magnet
mount antenna for ham radio 1s
available from MF] for only
$29.95!

The MFJ-1729 Super*Gain™
gives you 6.3 dB on 440 MHz
and 2.6 dB on 2 meters—the
perfect choice for dual-band
mobiles and handhelds. MFJ’s
exclusive 29 3/4-inch stainless
steel SlimLineRadiator™ mini-
mizes wind vibration for less
- SWR flutter, and besides the
working advantages of the MFJ-
1729, the thing just looks great!
' It’s sleek, stylish, and the base
has a pad to prevent scratches
on your vehicle. Of course it
comes with MFI's NO MATTER
WHAT one-vear unconditional
warranty.
| For more information, contact
| your dealer or MFJ Enterprises,

Inc., P.O. Box 494, Mississippi
BLE MS 39762. Phone (601)

e = SR

- WA

323-589, FAX (601) 323-6551.0
order toll-free (800) 647-1800.

|

et

oFr
POWER

s & L
i £

Dsal Band MIRAGE

BD-35

144/440 MHZ Amphifier

" Get 50% more poweron 2m and
| 73% more on 440 MHz than the
nearest competitor offers—for
560, less! Mirage Communica-
tons Equipment BD-35 is capable
of boosting your power to new lev-
els; it features auto-band selection,
single connector for dual-band ra-
dios/antennas, full duplex opera-
tion, reverse polarity protection
and much, much more.

This nifty compact amplifier
works with all FM handhelds up
to 7 watts. You get 45 walls capa-
bility on 2m and 35 watts capabil-
| ity on 440 MHz, and Mirage’s

More Power!

exclusive FullDuplexAmp™,
which lets you talk on one band

and listen on the other, just like a |

telephone conversation. The cus-
tom wraparound heatsink gives
yvou excellent heat distribution and
the reverse polarity protection will
save your amp if you accidentally
connect the power backward. A
free mobile mounting bracket is
included, and you get Mirage's
legendary ruggedness and a full
one year warranty—all for $199!

Call your dealer or Mirage
Communications at (800) 647-
1800 to find the dealer nearest you.




Handies are Dandies

' Premier Communications has a
couple of winners here, in the AT-

|

200/2 meter and the AT-400/70 |
¢m FM handheld transceivers.
Both are equipped with easy-
dial VFO, 20 memories, backlit
display and DTMF keypad. 4
scan modes, dual watch and call
channel. They've also got 38
tone C'TCSS encoders and de-
coders, and DTMF paging for
silent monitoring, along with
lots of other goodies, but Pre-
mier emphasizes their simplic-
ity of operation and solid
reliability, something everybody
looks for in a handheld. A full
line of mating accessories is
available.

For more information, contact
Premier Communications,
20277 Valley Blvd., Walnut CA
91789; telephone (800) 666-
2654; FAX (909) 869-5710.

“Crystal Radio: History, Fun-

| damentals, and Design™ is a new
book from the Xtal Set Society,

Box 3026, St. Louis MO 63130.

This 124-page. $11 paperback

‘chronicles the history of the crys-
tal detector. It also covers basics

|

Xtal Set History

such as antennas, lightning pro-
tection, grounding, tuned cir-
cuits, multi-tuned circuits, wave
traps. and detection. Xtal set fans
will probably also want to sub-
scribe to the Society’s ($10 per
year) newsletter.

| Neulink 9600 Is Now a Repeater

RF Neulink is now shipping its ‘
Neulink 9600 with repeater capa-
bility, a no-cost option available
in all production transceiver mo-
dems. Neulink 9600 is a high- ‘
speed, 57.4 Kbps, 9.6 Kbps
| over-the-air, 2 watl transceiver
modem. With its 65,000 unique |
ID codes, this synthesized UHF ‘

modem is capable of point to
point and point to multipoint net-
working. It 1s an mtelligent mo-
' dem that has the capability to call
up the entire network, group call-
ing, or any individual remote in
the system. Protocol is full hand-
| shake and includes RTS, CTS, |

DSR and DCD as well as error E
detection and correction.

' RF Industries, Neulink Division,
7610 Miramar Road, San Diego

L .

CA92126-4202. Telephone (800)
For more information, contact 233-1728, FAX (619) 549-6345,
orE-mail:102061.2261 @

compuserve .com. |

Here's a unique little gem
from Nye—a 2.5" cube unit de-
signed as a digital repeater of the
receiver's S-meter. It connects (o
the terminals of the receiver’s
analog S-meter and is powered
| by a built-in 9V battery. The bat-
tery will supply the unit continu-
ously, when the on/off switch is
left on, for two months. The unit
can be used with hundreds of feet

of cable, if required.
The digital readings are in

Signal Cube® from Nye Engineering

S units O through 9 and in dB
above S9 to 40 dB, exactly fol-
lowing the analog S-meter. The
Signal Cube, with its half-inch
digits and high resolution, is
much easier to read than the
regular analog S-meter.

The Signal Cube is available
for $189 from Nye Engineering
Co. Inc., 4020 Galt Ocean Dr.,
Suite 606, Fort Lauderdale FL
33308. Phone (954) 566-3997 or |
FAX (954) 537-3534. "

New 750
Connectors

RF Connectors, a division of |
RF Industries, introduces its
new line of 75 ohm connectors. |

This series of coaxial connec- |
tors include 75 ohm BNC adapt-
ers and cable connectors. These
connectors are available with
both nickel and silver plating,
Delrin and Teflon dielectric and
all feature gold-plated capti-
vated center contacts.

These new connectors are avail-
able from RF Connector Distribu-
tors throughout the US, Canada and
Mexico. For a complete listing of
75 ohm adapters and connectors,

] ]

product specifications and availabil-
ity, call (800) 233-1728 or E-mail:
102061.2261 @compuserve.com.

Radio Bookshop

Phone B00-274-7373 or 603-924-0058, FAX
603-924-8613, or see order form on page 88 for

“Great ARRL Books! |

AR1996 The ARRL 1996 Handbook includes the
latest mnovapons m ham mdio. plos all the
tundamental data. $38.00

AR1086-4 ARRL Operating Manual Information
on how w make the best use of vour stsbion
incloding imerfacing with home  computers,
OSCAR, UHF-VHF $18.00

AR4173 Now You're Talking! All You Need To
Get Your First Ham Radio License-A compleie
study guace for the Technician and Novice written
exam. Pmctical information every beginner needs 1s
written clearly and simply and in small doses. $19.00
AR4734 ARRL Antenna Book Best and most

| highly regarded mfo on anenna fondamentals,
| ransmmssion fines, . and constnaction of wire
amernas. $30 00

AR4STI ARRL Directory  1995-1996
Over 19000 listings with digipeaters, bandplans,
CTCSS(PL{TM))  twone  chan,  frequency
coordmators, ARRL special service clubs, and
beacon hstings from 14MHz 0 24GHz. §7.00

ransmmiiers, power
supphes, and fest equipment 31500

AR3IITT ARRL Spread Spectrum Source Book
From a deceptively simple beginning, a group of
expenmenters set oul 10 develop first theoretical and
Imer pacvucal sysiems for spread  spectrum
commuucations. This book oonsists of  aricles
|pq1-n and povernment repons that document the
process  whereby amaiewr  speead | spectnun
P from: the drawing boand 10 the arwaves. |
20000

AR4661 ARRL's Amtennas & Techniques for
Low-Band DXing can be your ticket 1w low-band
success. $20.00

| AR385] Hints and Kinks ldeas for setting ap
your gear for comforable efficoent operation.

S1000
AR3135 The Satellite Experimenter’s
Handbook by Martin Davidoff K2UBC

Expanded and revised. Focusing on satellites built
by and for the memational radio amateur
communty $20.00
AR4645  Satellite The lasest |
wnformanon on OSCARX 9 throu 13 as well as the
RS satelines, the use of digntal modes, trackmng |
:';lm RUDAK. microcompuier. and more! |
$10.00
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Radio Bookshop

ri Phone B00-274-7373 or 603-924.0058, FAX 603-924-8613, or see order form on page S8 lor

| ordering information.

The Last Skeptic of Science
by René. We all know there have
been a bunch of ice ages, right?
Wrongo, says René! And that the
moon causes the tides. That vol-
canoes are caused by magma
| leaking from the earth’s core.

That the transmutation of ele-
menis 1s difficult. That the earth,
with it’s iron core is a big mag-
‘ net. Plus a bunch of other blas-

phemies, which René disproves
most convincingly. Heck, we all
know that two maternals ol dif-
| ferent weight will fall at the same
speed in a vacuum. Galileo
proved that once and for all.
Could Galileo have been wrong?
You betcha. René spins out one
after another of thoroughly ac-
cepted scientific truths and slays
them. Boy. will you have things
to talk about after reading this
baby! 179p. 81/2 x 11. Order SK
$25 from Radio Bookshop.

‘ NASA Mooned America by
'René. The proposition that the
' Apollo flights were all faked and
'NASA never got anyone (o the
' moon 1s patently nidiculous. I'm
still waiting to hear from anyone
who has read this book and still
believes the moon landings
weren’t the biggest hoax in his-
‘tory. René has done his home-
work thoroughly and cites 30
darned good reasons why he
‘thinks we’ve all been lied to.
176p, 8'/, x 11. Order NA $25
from Radio Bookshop.

Cold Fusion. Look, vou ig-
nored my blandishments to get
mvolved with repeaters, which
would have led you into getting
rich via cellular telephones. Then
 you ignored my pleas to get in-
volved with personal computers.
So you're not a Bill Gates, Paul
Allen, or Steve Jobs. You can’t
say | didn’t try. The next biggie
is going to be cold fusion. You
| can gel an Overview report on
the subject for $2 (order CFO)
from Radio Bookshop. Or you
 can jump in and subscribe for 12

b

1ssues. The special 73 subscriber
rate is $75 instead of $98. Wamn-
ing, some of the articles are tech-
nical, some are on experimental
systems. Order CF-sub from
Radio Bookshop. Motorola and
Bechtel are already jumping in |
on this new technology, yet the
leading American researcher in
the field had his lab in his ga-
rage and had less than $5,000 in-
vested. He's now working for ‘
Clean Energy Technology Inc. |
(CETI).

The Book List by Wayne
Green. This is a list of 83 books
that 1 say you are absolutely
crazy if you don’t read. And none
of this “l don’t have time to read”
crapola. These books are the best
books I've found in a whole
bunch of helds. Many were rec-
ommended by readers as being
top notch. It’s time to becnmc|

educated on health matters, our
school system, our corrupt gov-
ernment, history, science, com-
municating with plants and
animals, child development, the
occult, and so on. Order BL $5
[rom Radio Bookshop.

AIDS Cure. Can a simple S19
electrical (for the parts) gadget
you should be able to build in an
hour cure the dread “incurable™
AIDS virus? Plus clean out any

other virus, microbe, yeast, para-
site, or fungus in the blood? This
approach was discovered by the
Albert Einstein College of Medi-
cine and then kept secret. The
medical industry’s worst night-
mare 1s a cheap cure for expen-
sive diseases. Are tens of
thousands of people dying un-
necessarily? This has the origi-
nal Beck device, plus a reprint of
the May 73 Miller unit. Can this |
even cause a weight loss for fat-
ties”? And can the magnetic pulse
unit used to zap the HIV virus out
of lymph glands be used to re-
grow male pattern baldness? Or-
der AIDS 510 from Radio!
Bookshop.

ArviEnng

o
Dummy Load

Transmitter Dummy Losd Ground
M FJ Auto Tuner Extender ™

. Now you can match nearly

any anienna automatically! The
MFJ-914 is a heavy-duty wide-
range impedance transforming
device, carefully designed for the

| flattest frequency response and

the lowest loss—it will transform
your antenna impedance up or

' down by as much as ten times,
and it’s only $59.95!

| Extremely easy to use, the

MFJ-914 can be used with any

Iftmnﬁuuiver from 160 through ten

[

MFJ-914 AutoTunerExtender™

meters at up to 300 watts. It con-
nects between your transmitter
and antenna with supplied SO-239
conneclors—just bypass your
transmitter’s auto tuner and adjust
the knobs on the MFJ-914.

For more information or to
order. contact your dealer or
MF]J Enterprises. Inc., P.O. Box |
494, Mississippi State MS
39762 or call (601) 323-5869, or
(800) 647-1800; or FAX (601)
323-6551. |

.

Tape-Jay™ Stealth 2m J-Pole from HAMCO

HAMCO, an acronym for
Hidden Antenna Manufacturing
Company, is living up to the
name with a new concealed an-

tenna for 2-meter FM aficiona-

dos. Tape-Jay is just the ticket to
get the HT and base units into the
repeater from fringe areas. It is
made from 3.5 mil sticky-back
copper foil, and will adhere to
almost any household material—
windows, walls, chimneys, or
even fabric, to make a portable
roll-up J-Pole.

The easy-lo-assemble kit comes
with pre-cut elements, coax con-
nector, cable clips and clear assem-
bly instructions. No soldering, no
special tools required. It's strong.
durable, usable indoors or out, and |
like all HAMCO TapeTenna™ |
products, you can paint it to maitch
your mounting surface and render
it virtually invisible! Order for $19
plus 54 S&H by check or money |
order from HAMCO, Dept. A3, |
P.O. Box 25, Woodland Park CO
80866.
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PROPAGATION

Jim Gray WiXU
210 Chateau Circle
Payson AZ 85541

September promises to be a

good month for HF band propa- |

gation. Seasonal conditions are
improving and, hopefully, solar
flux will begin to rise again af-
ler a long period of 60s and 70s,
although sunspot minimum has
barely passed.

The only Poor (P) imes this
month surround the 14th and
27th, with possible atmospheric
as well as ionospheric distur-

bances. As we're well aware,
this is still hurricane season, so
keep a sharp lookout for the pos-
sibility of tropical storms on or
near these two days.

The week of the 6th to the
|3th s likely to be the best week
during the month, with Good

Number 87 on your Feedback card |

| (G) conditions on the HF bands. |

The remainder of the days
are expected to be Fair or trend-
ing, as you can see from the
calendar.

EASTERN UNITED STATES TO:

GMT: 00 02 04 06 08 10 12 14 16 18 20 22
ALASKA ™7l I | 20 | 20 T
ARGENTINA ) i [ [s[s]5][15]18
 AUSTRALIA 1 ' 4020 (20| | |15]15
CANALZONE |20 (40|40 [40[a | |20 [15][ 15|15 |15 |20
 ENGLAND 40 | 40 | 40 | & t 20 | 20 | 20
HAWAII 20 90 | 4020 | 20 _— 15
INDIA =i | | |(2]|2] |
JAPAN |- M ) 0 7 T
MEXICO , 40|40 40| 40 |20 |15 [ 15| 15[ 15
| PHILIPPINES |20 | 20 ’
PUERTO RICO 40 | 40 | 40 20 |15 | 15| 15 | 15
| SOUTH AFRICA | _ ‘ | 15|15 15
jussh. | | | 1 | | |=&lx] | | |
WEST COAST | |80 (0|40 | %04 [2 |22

| ALASKA |20 20| | b il 15 | |
ARGENTINA | | | [ 555
_AUSTRALIA (5|2 | | Jeo|o]a] | | [t5]
CANAL ZONE 20|24 0] | [15]15]15]2]
ENGLAND | | 40]4| | |[20]20]20)20 |
HAWAII 15 | 20 | 20 | 20 | 40 ‘ 40| 40 | 15
INDIA | B I 20 (20| |
JAPAN | (S0 O T I R 1 F 1 R L B
| MEXICO 20|00 0|00 | 15 | 15 | 15 [20
_PHILIPPINES L ) | l20 | 20 | |
"PUERTORICO | 20 | 20 [ 40 [40 [ 40 | 40 l_lﬁ 15 | 15 |20
SOUTH AFRICA R _[ | 5 | 15 | 20
USSR | ] J | 2|2 | |

| ALASKA X | 20 | 20 | 40 | 40 | 40 | 40 |15
ARGENTINA | 1ﬂ 20| |40 40| 40 | ‘1_ | 15 |
 AUSTRALIA | [ s{ao]20| |40 |40 |
CANAL ZONE - |20 ! 20 | 20 ! 20 |20 | 20 | 1 15]
ENGLAND | | | | | |o]=> jio=g
HAWAII 15 | 20 | 20 } 0| 40 | 407 40 | | |5
| INDIA l 20 | 20 | =
JAPAN 20 [ 20 | 20 ! | 40|40 | 40 120 |20 |
MEXICO | 20|20 /220|20/20]| | [ |s
| PHILIPPINES gL I | Jo| |20] |
PUERTORICO | 20|220{20|20f2 2] | 15
_SOUTH AFRICA | o o # 516 |
USSR ' e 20 =
EAST COAST 80 (80 |40 [ 40 | 40(40 T20 | 20| 20

|
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SUN MON TUE WED THU FRI SAT
|1G-F -] 3 F 4 F ISF-GIEG 7G
9 G 100G 11G 12G-F | 13F-P |14P
-
16F-G | 17G 18G-F| 19F 20 F 21 F-G
23G-F | 24F 25F-P | 26 P 27 P-F |28 F
L
306 | |

10-12 meters

Generally Poor, except for oc-
casional transeguatorial propa-
gation with F2 openings on the
best days—most likely South
and Central America.

15-17 meters

DX to Africa and Latin
America on the Good days pos-
sible, with short-skip out to about
1,000 miles or so in the U.S.

20 meters

Your best band for DX open-
ings around the world from dawn
to dark, and openings to the
Southern Hemisphere after dark
in evening hours. You can expect
excellent short-skip during the
daytime to 2,500 miles or so.

30-40 meters

These bands ought to be open
for DX from just before sunset
to just after sunrise. Signals
from the east should peak until

midnight, and after midnight to
other areas. Daylight short-skip
of about 500 miles will be pos-
sible, and nmighttime shori-skip
to 1,500 miles or more will be
available.

80 meters

Occasional DX to various ar-
cas of the world should be pos-
sible between sunset and sunrise
when QRN levels permit on Good
(G) days (see calendar), and also

' short-skip during hours of dark-

ness o 1,500 miles or more.
160 meters

Following the usual summer-
time slump, this band ought to
begin to come alive again during
the hours of darkness when QRN
permits. Try the days marked (G)
on the calendar for best results.
DX toward the east until mid-
night, and to other areas alter-
wards until dawn. Short-skip to
1,500 miles will prevail when the
band is quiet. W1XU.

Radio Bookshop

| | Phone 800-274-7373 or 603-924-0058, FAX 603-924-8613, or see order form |

Wayne Writes!

WGS Submarine Life In World War 1T by Wayne Green W2NSDY1 60p. Wayne's stones of s
adventures on the USS Drum SS-228 on five war patrols in the Pacific in 1943-1945. What's it really hike

‘ on page 88 for ordering information.

on a submanine when vou are being depth charged? And what's the day to day life on a submanne hike?

| $750

W36 Uncle Wavne's Caribbean Adventures 96 pages. Wayne's adventures scuba diving all around the

Canbbean, visiting ham , and sight

seeing. If you are interested in how 1o travel economcally,

you' ll get some great ideas from this. He starts out with s * ‘Diving, the Wimp Sport.™ You'll love the visit |

WG7 Uncle Wayne's Tra

\ (o eleven islands in 21 days measily $7.50
“_E-—E

2 p. Wayne travels 1o Russia, London, Aspen, and St. Pierre, Munich,

Vienna, Krakow, and Prague without it costing nearly as much as you might think. Cheap for you too, at

55.00

W L;‘J “:ﬂt Talks: “Dayton’ 1995. -9 minute tape-What he would have said if he’d been asked 10

solving critical Anﬂ:l::anrmﬂﬂm such as a new
Russia and other countries and make a profit doing

| Ridiculously priced at 510,00

i, the real dope on beoelectromagnetics, a new kind of
polytechnical university, a new electronic tt!i.'ﬂm{!h-g}f why Afnca is in such a mess, why Perot bombed,
how to have wition free universites, a plan for making Congress tum honest, etc. Plenty more.

i Ml'nmug]i “Twenty 16 updates on the Declare War book - 32p. Further proposals for |

xach o fimancang small busanesses, how 1 finance
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LETTERS
Continued from page 83

enforce. But it would be a big step
in reducing RFI to consumer
goods and QRM due to habitual
widespread use of more than the
necessary power 1o sustain com-
munications (even by well-known
ARRL OO stations ... clean up
your own act, guys!) Maybe a few
surprise FCC inspections are n
order after passing rules stating
possession of such high power
amplifiers is prima facie evidence
of power limit violation.

3. In view of the declining Nov-
ice ranks, consider dropping the
40m Novice CW allocation and
expanding the phone band down-
ward for Generals. I am sure some
other frequencies would be a fair
exchange for the Novices—how
about giving them 25 kHz of AM/
SSB at 7.275-7.3 in exchange? It
1s open throughout the sunspot
cycle, unlike 10m. The AM privi-
leges might encourage them (o
restore or build simple equipment
and progress in the hobby. Some
real phone privileges might whet
their appetite for a General up-
grade. Otherwise, consider drop-
ping the Novice class altogether
or merging it with Tech, once the

code requirement is eliminated. |

(In reality, there are too many
classes of license. Novice and
Tech should be merged, as an en-
try level class. Leave General the

way it is. Merge Advanced and
Extra. Think up some names that
are less gooly sounding, like class
A, B, and C. The no-code Advanced
guys won't clutter up the bottom 25
kHz code segment and bother us old
buzzards anyway. Make the lower

| 25 kHz an exclusive CW-only seg-

ment to keep those pesky bit
bangers out, if you are worried
about it, but are you really sure that

'~ guy with the new call that blew your

cars off with the 45 wpm CW
wasn't using a key that said IBM
on the front? Let’s gel real!

4. If the rumored expansion or
trade of 6.9-7.0 MHz for the
largely wasted upper end of 40
comes through, let’s consider
something sane this time for a
change as far as subband operat-
ing modes. Consider something
fresh, like making the low end
from 6.9 for phone, a 7.0-7.025 a

- CW window, a digital modes seg-

ment, an “internationally aligned”
segment phone portion for upper
classes, possibly putting the gen-
eral CW or digital segment on the
top end. where they can compete
successfully with the foreign
broadcast. (Think of the strong
commercial incentive 1o move L0
a quieter frequency when listen-
ers complain about multiple 1

kHz beat notes from a bunch of |

kW CW stations. But with a good
filter, they aren’t going to bother
hams at all. “Please” didn’t work;
let’s try something new.)

LOOK FOR ME HERE AT THE SWAP ---- I'M
WEARING A BLUE CAP
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5. Here is something really
radical: Eliminate all subbands on
40 meters altogether. That way,
the more popular modes will
spread out as needed, without the

constant expensive “tweaking” of |

regulations. It seems to work OK
on 160m. During the 160 CW
contest the “CW band™ magically
grew all the way past 1925 kHz.
Two days later, it shrunk back to
the old 20 kHz bottom. The sun
still came up. In fact. many for-
eign countries don't have any
subbands at all. The downside is
that we might have to make up
some meaningful license test
questions instead of mindlessly
memorizing the junk on a chart
everyone keeps at their operating
positions. Hmmm ... the other
bands? Nahhh! Too easy!

These suggestions, while of-

fered 1n a humorous way, are |

meant as serious alternatives (o
the perpetuating ol a problem
which has been around as long as

I have been in the hobby. Let’s fix
it this time, either through the
ARRL and FASC, or take it on in-
ternationally if necessary, in spite
of the resistance to change from
here in the US. We could lose our
frequencies due to lack of use, or
due to selling of new ham gear (at
truck stops) to bootleggers. | am
bothered by the fact that I have
not reccived any sort of opinion
poll regarding the Morse issue,
nor do 1 know anyone who has. |
had to call ARRL HQ i order to
find out who to write to, though
the article I mentioned at the be-
ginning of the letter seemed to
invite comments. | hope this 1s not
the sign of “business as usual”
from the “*Morse Forever” bunch.
This could be our last opportunity
1o set a number of critical matters
right.

Troublemaker. You're trving to
use reason to argue what is a re-

ligious matter. Waste of time...
Wavne 73]

Radio Bookshop

ORDER FORM

_ITEM | TITLE

You may order by mail, elephone, or fax. All payments are o be in LIS funds. Allow 4 weeks for deliveryl
(Prices subject 1 change without notice if suppliers increase prices or new editions cost us more. )

|QTY[PRICE| TOTAL

. - = - T

——— =i

Shipping: All orders add $5.00 handling “plus
| |there is an additional at cost shippin
added to all foreign orders. We ship
possible, please give us street address.

Make checks payable to “Radio Bookshop.”

Foreign Orders: Chose one [ Isurface shipping [ air shipping
(Surface delivery may take 2-3 months.)

“Note: The actual foreign shipping costs will be additional to the
regular shipping and handling fees.

e ——

S&H"
TOTAL S_

%charge
PS where

e —

Name Phone =t}

IAddress

ICity State—— Zip————Counfry—————
$10 minimum for credit card orders

Total Paid $ _!Check/Money Order [ AMEX [ MC C1VISA

Card # Expires

Signature Date ol

Telephone: 603-924-0058, 800-274-7373, FAX 603-924-8613
Mail: Radio Bookshop, Dept. 396, 70 Route 202 N, Peterborough NH 03458

5 YES, Send me 12 issues of 73 at the low rate of
$24.97 (save 47% over the cover price). Canada add $7




PC16000 HF Transceiver for *1395%°

Featuring Built-In Keyboard/Digital Mode Interface & Digital Signal Processor

i
L

Patcomm Corporation™ introduces the PC-16000" a ful = Basic display lets you know

i ‘ -] ' exactly where you are.
featured HF Transcewver with a budt in keybc:afd interface. y y = Standard Display
Piug a standard IBM-AT" cqmpatibl_e keyboard into a shows RX/TX VEO
PC-16000™ and instantly enjoy keyboard CW, RTTY | H.03510-T 0530 freq’s, time and
(BAUDOT) and ASCIi data communications. Incoming iH03510-R  Moou current memory
morse and RTTY data is decoded and displayed on the e
o . : | = : = Sen eceive in:
Duilt-in L(?D display. Data is also g_ent to an BS 232 ssrlaf CW / RTTY(BAUDOT) / ASCI|
port for display on a “dumb terminal” or equivalent.
The PC-16000™ offers the following features: INXFEROSDO 13 <— Incoming data
® Built-in AT keyboard interface (keyboard optional) E — Outgoing data
® General coverage receiver (1.5-29.9 MHZ) appears here
® Dual up conversion design Digital Signal Processing Filtering System
= USB/LSB/CW/FSK/AM & optional FM modes ® 2.4KHz, 1.8KHz, 500Hz, 250Hz & RTTY “Brick Wall" filters
® 160 thru 10m ham band coverage on transmit ® Auto notch filter removes multiple hetrodynes on SSB signals
(CAP & MARS available) autam;pcajly |
= 100W output power ® De-noisier reduces background noise
® DDS driven PLL synthesizer—1 Hz minimum step size ® Manual notch for CW operation

m Selectable variable speed/fixed 10Hz step VFO tuning ® Built-in digital power/SWR meter
- m 24 hour clock

e ® Built-in 5-75 WPM IAMBIC keyer
A ® Select 1 of 3 antennas from
the front panel

m Slow/fast AGC

® |F shift

Specifications are subject 1o change
without notice.

* |BM AT is a registerad irademark of the
IBM Corporation.

Call or Write for a Detailed Brochure
Major Credit Cards Accepted

Designed and manufactured in the U.S.A.
Phone: [516) 862-6512 = Fax: (516) 862-6523
7 Flowerfield M100, St. James NY 11780

CIRCLE 321 ON READER SERVICE CARD

e !



A full range of cellular
nnas is available: hole

- anr magnetic mount,

glass and base sfation.
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