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JST-245

160-10 Meters PLUS 6 Meter Transceiver

Fifteen

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 MOSFETSs
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. built
in electronic keyer up to 60 wpm.

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

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

COMPUTER INTERFACE = Buiit-in BRS-232C interface for
advanced computer applications.

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

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

JRC| Japan Radio Co., Lid.

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

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




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, i1t 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

Measured CornerBeam Pattern
Beam Heading (degrees)

-180 -E?D 0 -_I-EIJ +1Bqﬂ 4B
60 degrees
-Half-Fower -3dB
Beamwidth

1~10dB

-180 -90 0 +90

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 is
reduced to a minimum. The result is re-
duced data error rate, faster packet cir-
cults. When you want a distortion free
signal, think CornerBeam, not yagi.

CornerBeam for Repeaters

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

ing interference.
Bandwidth Pays Off

With 1ts exceptional bandwidth, your
CornerBeam can be put to work right out
of the box without special tweaking. It
can serve you now when you're working
repeaters with an FM handheld, and later
when you set out to work satellites or go
&fter 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 sheriff’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.1tsnet.com/~radventr

Corner Beam Models

Band Max Dim WindLd Price |
2 meters 41t <2sqgft $145
220 MHz 41t <1sqgft $145
70 cm 3ft <lsqgft $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.

E

Yes, I want Performance in My Corner!

1

___Send my CornerBeam: __2m, _ 220MHz, __70 cm, ___Dual 146/435. l
___Options: __DualBand Duplexer, __Commercial/Marine. Frequency:_
I Name Amt. Enclosed :
| Call Phone i
Street Unit
1 city State Zip :
I Antennas West InfDPa Tech 801 373 8425 Fax 801 373 8426

Box 50062-S Provo UT 84605

I?Dt 1ne 800 926 7373
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You'll KICK Yourself

If You Build a Repeater
Without Checking Out Qur Catalog First!

Hamtronics 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;

use wnh EDR 3. ...kit only $59
s L I EWID 2, Miniature cwid board,
eprom-controlled, easy to build.

... only $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. ..........coceeieeeiie. . 9 397KIE, $99 Wit

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

COR-4. Complete COR and CWID all on one board.
Low power CMOS logic, timers, courtesy beep, 2nd revr
input, id in eprom. . ... only $99/kit, $149 wit

COR-5. Microprocessor controller with all the bells &
whistles! Full autopatch, reverse ap, phone remote

control, lots of ditmf control functions, all on one board,
L5379 wit

as used in REP-200 Repeater..........c.ccccvvner e,

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

.............. kit only $99, wit only $148.

AP-3. Repeater autopatch, reverse autopatch, phone
line remote control. Use with TD-2. .................... kit $89

TD-2. Four-digtit DTMF decoder/controller. Five latching
on-off functions, toll call restrictor. ..........ccooevveen . KiIt $79

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
someone pages you........... kit $49,

TD-3. CTCSS DecoderfEncoder. Prevents repeater
access unless tone is present. Can also be used with
mobile to access repeaters..............ooei Kit only $29,

HIGH QUALITY VHF & UHF
FM TRANSMITTER AND
RECGEIVER MODULES

FM EXCITERS: 2w output, tcrntmuc:-:i,zﬂ duty

TAS51: 6M, 2M, 220MHz.
e KIE S99, wit 5169,
TA451: 420-475 MHz.
___________ kit $99, w/t $169.
TAS01; 902-928 MHz,
(0.8W out)........ wit $169,

VHF & UHF ANMPLIFIERS.
Qutput levels from 10W to 100V 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.
. Kit $129, wit $189,
« R144/R220 FEGUHS lee FF.‘I'DD wﬂ:h 2M or 220 MHz
helical resonator in front end. .............. kit $159, wit $219.
« R451 FM RCVR, for 420475 MHz. Similar to above.
.. kit $129, wit $189.
.. 5159, w/t $219.

For 46-54, 7T2-78,

. RE!IH FM RE’H’H EDE QEEMHE

« 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.O.D.

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 bundie.

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

« Convert vhf and uhf signals toffrom 10M.

« Even if you den'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.

s Kits from $49, wired/tested units only 589.

= Xmitting converters (at

SR ECTI . left) for 2M, 432 MHz.
T e et rta . Kits only $89 vhf or
LT g ol 50 uht

rif‘-f;?;_?’_i_ '&%i & *‘;ﬂi = II' « Power amplifiers up to

50W output.

LOW NOISE RECEIVER PREAMPS

LNG-( ) G,As FET PREAMPS
STILL ONLY $59!

» Make your friends sick with

envy! Work stations they don't

even know are there.

» Install one at the antenna and
overcome coax losses.

o Available for 28-30, 46-56, 137-152, 152-172, 210-230,
400-470, and 800-960 MHz bands.

LNW-( ) ECONOMY PREAMPS
ONLY $29 kit, $44 wired/tested
* Miniature MOS FET Preamp
» Solder terminals allow easy
connection inside radios.
o Available for 25-35, 35-55, 55-90, 90-120, 120-150,
180-200, 200-270, and 400-500 MHz bands.

WEATHER FAX RECEIVER

Join the fun. Get striking
images directly from the

weather satellites] A
very sensitive wideband fm
receiver optimized for

reneptinn of NOAA AFT 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.

e R139 Receiver Kit less case ..... %159
» R139 Receiver Kit with case and 121|.ch pwr adﬂpter ........... -+189
= R139 Receiver Wired in case with 12Vdc adapter................. .5239
= [nternal PC Demodulator Board and Imaging Software ........ 5289
& TUCHE TR I ITNR s o o ipnsyas o e sk ncoadnas sy maa v 3119

» Weather Satellite Handhook

llllllllllllllllllllllllllllllllllllllllllllllllllllll

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 a bare-bones repeater or
controller alonel ———

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

554, 143-174, 713233, 820475 MHz
{02928 MHz slight?y higher )

Digital Voice Recorder Option .......ccoeiiiinnens only $100.
Great for voice 1D or making club announcements.
REP-200C Economy Repeater. Voice ID, no dtmf or
autopatch. ... Kit only $795, wit $1195.

REP-200N Repeater. No controller so you can use your
OWN. viiens .. Kit only $695, w&t $995.

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

{9-12 AM, 1-5 PM eastermn time).
for first pound plus add'l weight & insurance.

SUBAUDIBLE TONE
ENCODER/DECODER

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

HEW

Encodes all standard sub-
audible tones with crystal ac-
curacy and convenient DIP
switch selection.  Compre-
hensive manual also shows
how you can set up a front
panel switch to select be-
tween tones for several re-
peaters. Receiver decoder
can be used to 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/tested ............. . §59

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

3%

Our new RWX is a ueﬂ? sensitive and
selective Hamtronics™ grade receiver to
monitor critical weather and emergency broad-
casts from NOAA/NWS or Environment Canada.

Excellent 0.15uV 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 frip remote equipment when an alert tone is
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, it 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 8-12V battery when needed. Crys-
tal controlled for accuracy; all 7 channels provided
(162.40 to 162.55).

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

raiCH
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«RWX Revr kit, PCB only .. ; 879
«RWX Revr kit with cabt, spkr & 'IE‘u'dc adapter ...... .. $99
+«RWX Rcevr wired/tested in cabt with spkr & adptr ... $1 39

WWYV RECEIVER

Get time &

o frequency
checks

without buying multi-

band hf revr. Hear Geo
Alerts for conditions af-
fecting radio propaga-
tion. Very sensitive and
selective crystal controlled superhet, dedicated to listen-

ing to WWV on 10.000 MHz. Performance rivals the most
expensive receivers.

« RWWV Revr kit, PCB anly .. .. $59
« RWWY Revr kit with cabt, spi-:r' & 1E‘u’dc adapter . 589
« RWWV Revr wired/tested in cabt with spkr &
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Number 1 on your Feedback card

NEUVER SAY DIE

Resolutions

The beginning of the new year
1s a good time to make changes.
The Christmas holidays wind up
the old year. giving us a chance

to make a fresh start with the |

new one. What changes are you
going to make”

Yes, of course | have some
recommendations. Hey, il you
give me an inch, I'll try to re-
vamp your whole life for you.
For the better. Are you game to
try some changes that will (a)
Make you much healthier? (b)
Happier? (¢) Wealthier? (d) Do a

better job with your Kids? (e) |

Bring adventure into your life?
(f) Accomplish something you'll
be proud 1o be remembered for?

That's a tall order, but doable.
unless your (bad) habit patterns
arc so thoroughly ingrained that
you are no longer even capable
ol change.

Let's start with adventure,
since that's closest to home,
hamwise. Pick something you
haven't done yet, but which
sounds like fun, and get crack-
ing. It could be slow-scan,
RTTY, packet, 6m, 10 GHz, the
ham satellites., or even 160m.
Read. ask guestions. start setting
up the gear, and learn. 1 hope
you’'ll keep careful notes so you
can help others avoid the pitfalls
and blind alleys. Maybe 1 can
even gel you to do some articles
for 737 If I can just gel you
started, 1 guarantee you'll be in
for adventure.

Take 6 meters for instance.
When the band was opened after
WWII, 1 didn’t think much about
it. I was busy having fun up on
10m and 2m. Then one day I
tumed on my old pre-war
Meissner FM tuner. The FM
broadcast band, as | recall, used
to be at 50-56 MHz, with the 5m
ham band from 56-60 MHz.
Suddenly 1 was hearing a whole
bunch of S-9 W6s and W7s

Wayne Green W2NSD/1

pouring through. Well. it didn’t |

take long for me 1o convert an
SCR-5322 transmitter to 6m and
build a converter for my SX-28.
As far as | know. I was the first
station on 6m in New York City
and | had a ball.

In those days everyone was |

crystal-controlled, so with my
surplus frequency meter | could
tell who was who locally just by
checking the frequency. There
was a scattering of hams around
Northern New Jersey, Long Is-
land, upstate New York, and
Connecticut.

To help other hams find out
when the band was open [ set my
rig up on 50.1 MHz with a code
wheel keying it as a beacon.
That attracted Perry Ferrell, who
had a contract with the Air Force
to investigate the propagation
characteristics of the band. | got
a nice Radio Amateur Scientific
Observations (RASO) certificate
from the Air Force for my par-
ticipation.

Later, when Perry became the
editor of CQ, this helped me get
him interested in my RTTY
work. And that led to my doing a
RTTY column in CQ. which led
to my getting Perry the job as
editor of Popular Electronics.
And that led to my becoming the
editor of CQ. And that led to my
starting 73.

But then, every new thing I've
done in amateur radio has led to
some sort of adventure for me,
so 1 hope you won’t get fed up
with me prodding you to try new
modes and bands. I get so dis-
couraged when 1 listen to 75m
nets and 20m round tables,
where it is obvious that everyone

- is just marking time with their

lives until the Silent Key guy
comes calling. How is that better
than watching ball games or
sitting in bars? It’s like going to
a gourmet feast and ealing a
hamburger.

I've written about health,
wealth, and happiness before.
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| eéxtra business.

Should I keep repeating myself”
A good part of happiness is in
vour family. So how much atten-

tion are you paying to romance’ |

While a new rig may really get
vour juices going, your wife will
be far more responsive 10 ro-
mance. And don’t you forget it.

One of the easiest ways Lo re-
kindle romance is with dancing,
Yes, I know, you're a klutz and
would rather turn off your linear
and run barelfoot than go danc-
ing. So get one of Sherry’s how-
to-dance videos and see what
happens. You could use the ro-
mance and Sherry can use the
Call 800-43-
DANCE for a catalog.

What will it take to get you 1o
make the big health change for
'97? With daily exercise, a
healthy diet, stopping poisoning
your body, drinking enough wa-
ter, and stuff like that? No
chance, eh? Well, 1997 1s going
to be whatever you make it, and
the new year is a fine time to
make the big changes in your
life that will see you living
healthier, happier, and wealthier.
Or not. You can make my year
for me by letting me know that
I’ve helped you decide to make
changes. Will | be getting a note
from you, or perhaps a hand-
shake and some encouragement
at a hamfest?

I haven’t been invited to the
97 HamVention yet, but per-
haps 1I'1l sece you there in 987 A
new, trim, slim, grinning you?

[ got a letter recently from a
reader who thanked me for push-
ing him many years ago o start
his own clectronics-oriented
business. His company is now
one of the top in the field and
he’s having the time of his life.

The Camel’s Nose

As if we don’t have enough
trouble with the FCC slicing off
chunks of our unused ham
bands, now Congress is forcing

'~ the FCC to hack away at us. Yes,

of course our ARRL ham lobby
in Washington should have pre-
vented this. But I'm not surc we
have even a vestibule there,
much less a lobby.

Congress, a collection of poli-
ticians (mostly lawyers) you
keep re-electing, can smell
money through 10 feet of lead.
And their main purpose in get-
ting elected seems to be to spend
as much of your money as they
can, including borrowing as
much as possible from the fu-
ture. So the aroma from the re-
cent FCC spectrum auction
made Congress impatient with
the FCC’s slowness in generat-
ing more money for their pork
futures.

Just before going home for
the holidays, Congress whipped
through Public Law 104-208,
and it was signed by Clinton
Oct. 4th. This little baby slices
off two 5 MHz chunks of our
13 ¢m band to be put up for
auction. Slice and dice.

| know you won't forgive me
for going back in time 30 years.
That’s when the ARRL stopped
our ham growth dead and almost
totally destroved our American
ham industry, wiping out about
90% of our ham dealers as well.
But if this catastrophe had not
happened—if amateur radio had
been permitted to continue
growing as it had steadily in the
previous 17 years—today we'd
have over 5 million hams, and
our country would have over 4
million more technicians, engi-
neers and scientists than it does
now. And I don’t think we'd
have either unused microwave
ham bands or any problem with
Congress and the FCC slowly
putting what's left of us out of
Our miseries.

I don’t think we would have
lost all of our consumer
electronics industries to Japan
cither.

Where have the kids all gone?
They're rushing to the Internet,
where you'll find endless teen-
agers having a ball with chat
rooms instead of chasing DX or

~ gabbing on 75m. Or getting on
- our ham satellites with packet.

If an ARRL director were to
come to you, wringing his
hands, asking what., oh what,
can be done about this, what
would you say?

I'll give you a hint. There are
two things | can think ol that the
League could do to start turning
this situation around. No,

Continued on page 7



Synthesized|
FM Stereo |¥&.

Transmitter

Microprocessor controlled for easy freq
programming using DIP switches, no drift, your signal is rock
solid all the time - just like the commercial stations. Audio guality
is excellent, connect to the line output of any CD player, tape
deck or mike mixer and you're on-the-air. Foreign buyers will
appreciate the high power output capability of the FM-25; many
Caribbean folks use a single FM-25 to cover the whole island!
New, improved, clean and hum-free runs on either 12 VDC or
120 VAC. Kit comes complete with case set, whip antenna, 120
VAC power adapter - easy one evening assembly.

FM-25, Synthesized FM Stereo Transmitter Kit........ $129.95

4f | Tunable FM
. | Stereo

Transmitter

A lower cost alternative 1o our high performance transmitters.
Offers great value, tunable over the 88-108 MHz FM broadcast
band, plenty of power and our manual goes into great detail out-
lining aspects of antennas, transmitting range and the FCC rules
and regulations. Connects to an¥ cassette deck, CD player or
mixer and you're on-the-air, you'll be amazed at the exceptional
audio quality! Runs on internal 9V battery or extemal power from
5 to 15 VDC, or optional 120 VAC adapter. Add our matching
case and whip antenna set for a nice finished look.

FM-10A, Tunable FM Stereo Transmitter Kit............ $34.95

CFM, Matching Case and AnennaSet................ $14.95

RF Power
Booster

Amplifier

e .
Add some serious muscle to your signaL boost power up to 1
watt over a frequency range of 100 KHz to over 1000 MHz!
Use as a lab amp for signal generators, plus foreign users
employ the LPA-1 to boost the power of their FM Stereo trans-
mitters, providing radio service through an entire town. Power
required: 12 to 15 volts DC at 250mA, gain of 38dB at 10 MHz,
10 dB at 1000 MHz. For a neat, professionally finished look, add
the optional matching case sel.

LPA-1, Power Booster Amplifier Kit...............00. $39.95
CLPA, Matching Case Set for LPA-1 Kit............... $14.95
LPA-1WT, Fully Wired LPA-1withCase ............... $99.95

Super Pro FM Stereo
Radio Transmitter

— | Atruly professional

frequency synthe-
sized FM gtaraﬂ
Iransmitter station in
one easy to use,
handsome cabinet.
Most radio stations
require a whole
equipment rack to
hold all the features
we've packed into the FM-100. Set frequency easily with the
Up/Down freq buttons and the big LED digit displﬂi Plus
there's input low pass filtering that gives great sound no matter
what the source (no more squeals or swishing sounds from cheap
CD player inputs!) Peak limiters for maximum ‘punch’ in your
audio - without over modulation, LED bargraph meters for easy
setting of audio levels and a built-in mixer with mike and line level
inputs. Churches, drive-ins, schools and colleges find the FM-100
to be the answer to their transmitting needs, you will too. No one
offers all these features at this price! Kit includes sharp looking
metal cabinet, whip antenna and 120 volt AC adapter. Also runs
on 12 volts DC.,

We also offer a high power export version of the FM-100 that's
fully assembled with one watt of RF power, for miles of program
coverage. The export version can only be shipped outside the
USA, or within the US if accompanied by a signed statement that
the unit will be exported.

FM-100, Professional FM Stereo Transmitter Kit ........ $299.95

FM-100WT, Fully Wired High Power FM-100. ..........$429.95

) | Mini-Peeper
/ Micro Video
Camera

il

Super small, Q(ijgh quality
fully assembled B & W
CCD TV camera the size
of an ice cube! Provides excellent pictures in low light (2 lux), or
use our IR-1 Infra-Red light source to invisibly illuminate an
entire room on a pitch black night! Iﬁine the possibilities...
build it into a smoke detector, wall clock, lamp, . radio.
Exacl same camera that's in big buck detective calalogues and
stores, Kit includes: fully assembled CCD camera module, con-
nectors, interface PC board kit with proper voltage regulation
and filtering, hook-up details, even a mini microphone for sensi-
tive sound! Two models available: Wide Angle Lens 3.6mm/f2,
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mm/f4.5,
&0 ee view. The Pinhole Lens is physically much flatter and
provides everwreater depth of focus. The camera itself is 1.2"
square. The Wide Angle Lens is about 17 long, Pinhole Lens
about 1/2", interface PC board is 1" x 2" and uses RCA jacks for
gasy hook-up to VCRs, TVs or cable runs. Power required is 9
to 14 VDC @ 150 mA. Resolution: 380 x 350 lines. Instruction
manual contains ideas on mounting and disguising the Mini-
Peeper along with info on adding one of our TV Transmitter kits
(such as the MTV-T unit below) for wireless transmission!

MP-1, Wide Angle Lens CCD TV Camera Qutfit........ $169.95
MP-1PH, Pin-Hole Lens CCD TV Camera Qutfit........ $189.95

MicroStation
Synthesized

UHF TV
Transmitter

Now you can be in the same league as James Bond. This

Wireless Mike

World's smallest FM transmitter. Size of a sugar cube! Uses
SMT (Surface Mount Technology) devices and mini electret con-
denser microphong, even the battery is included. We give you
two complete sets of SMT parts to allow for any errors or
mishaps-build it carefully and you've got exira SMT parts to
build another! Audio quality and pick-up is unbelievable, trans-
mission range up to 300 feet, tunable to anywhere in standard
FM band 88 to108 MHz. 7/8"w x 3/8"h x 3/4"h.

FM-5 Micro FM Wireless Mike Kit. . .......ovvvvvennee $19.95

Descrambler

Scrambler

Decode all that gibberish! This is the -

popular descrambler / scrambler that you've read about in all the
Scanner and Electronic magazines. The technology used is
known as speech inversion which is compatible with most cord-
less phones and many police depariment systems, hook it up to
scanner speaker terminals and you're in business. Easily config-
ured for any use: mike, line level and speaker outputinputs are
provided. Also communicate in total privacy over telephone or
radio, full duplex operation - scramble and unscramble at the
same time. Easy to build, all complex circuitry contained in new
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC,
RCA phono type jacks. Our matching case sel adds a super nice
professional look to your kit.

SS-70A, Speech Descrambler/Scrambler Kit........... $39.95
CSS, Custom Matching Case and Knob Set ........... $14.95
SS-T0AWT, Fully Wired SS-T0A with Case

AC12-5, 12 Volt DC Wall Plug Adapter.................

transmitter is so small that it can fit inlo a pack of cigarettes -
even including a CCD TV camera and battery! Model airplane
enthusiasts put the MTV-7A into airplanes for a dynamite view
from the cockpit, and the MTV-7A is the transmitier of choice for
balloon launches. Transmitier features synthesizad, crystal con-
trolled operation for drift-free transmission of both audio and
video on your choice of frequencies: Standard UHF TV Channel
52 (which should only be used outside of the USA to avoid vio-
lating FCC rules), and 439.25 MHz or 911.25 MHz which are in
the amateur ham bands. The 439.25 MHz unit has the nifty
advant?%e of being able lo be received on a regular ‘cable-
ready’ TV set tuned to Cable channel 68, or use our ATV-74
converter and receive it on regular TV channel 3. The 911.25
MHz unit is suited for applications where reception on a regular
TV is not desired, an ATV-79 must be used for operation. The
MTV-7A's output power is aimost 100 mW, so transmitting range
is reﬂx much ‘line-of-sight’ which can mean many miles! The
MTV-7A accepts standard black and white or color video and
has its own, on-board, sensitive electret micorphone. The MTV-
7A is available in kit form or fully wired and tested. Since the
latest in SMT (Surface Mount Technology) is used to provide for
the smallest possible size, the kit version is recommended for
experienced builders only. Runs on 12 VDG @ 150 mA and
includes a regulated power source for a CCD camera.

Crystal
Controlled

Wireless
Mike

Super stable, drift free, not affected by temperalure, metal or
gcaur body! Frequency is sel by a L(gg‘stﬂl in the 2 meter Ham

and of 146.535 MHz, easily picked up on any scanner radio or
2 meter rig. Changing the crystal to put frequency anywhere in
the 140 to 160 MHz range-crystals cost only five or six dollars.
Sensitive electret condensor mike picks up whispers anywhere
in a room and transmit up to 1/4 mile. Powered by 3 valt Lithium
nu:air of walch batteries which are included. Uses the latest in
SMT surface mount parts and we even include a lew extras in
case you sneeze and loose a part!

FM-6, Crystal Controlled FM Wireless Mike Kit......... $39.95
FM-GWT Fully Wired FM6 ............ SR $69.95

Call for our Free Catalog !

Tone-Grabber
Touch Tone
Decoder /
Dialed phone numbers,

Re ad er repeatepf‘[coﬂde*s, control
codes, anywhere touch-
tones are used, your TG-1 will decode and store any number it
hears. A simple hook-up to any radio speaker or phone line is all
that is required, and since the TG-1 uses a central office quality
decoder and microprocessor, it will decode digits at virtually ang
speed! A 256 digit non-volatile memory stores numbers for 10
years - even with the power turned off, and an 8 digit LED display
allows you to scroll through anywhere in memory. o make it asy
to pick out numbers and codes, a dash is inserted between any
group or set of numbers that were decoded more than 2 seconds
apart. The TG-1 runs from any 7 to 15 volt DC power source and
is both voliage regulated and crystal controlled for the ultimate in
stability. For stand-alone use add our matching case set for a
clean, professionally finished project. We have a TG-1 connected
up here at the Ramsey factory on the FM radio. It's fun lo see the
phone numbers that are dialed on the morning radio show!

Although the TG-1 requires less than an evening to assemble
(and is fun to build, too!), we offer the TG-1 fully wired and tested

in matching case for a special price.

TG-1, Tone Grabber Kit. ......... e s e 399.95
CTG, Matching.Case Set for TG-1 Kit, ......oooivvvin, 14.95
TG-1WT, Fully Wired Tone Grabber with Case.......... $149.95
AC12-5, 12 Yolt DC Wall Plug Adapler...........ccvves $9.95

CIRCLE 34 ON READER SERVICE CARD

MTV-TA, UHF TV Channel 52 Transmitter Kit.......... $159.95
MTV-TAWT, Fully Wired Channel 52 Transmitter ....... $249.95
MTV-7A4, 439.25 MHz TV Transmitter Kit............. $159.95
MTV-7A4WT, Fully Wired 439.25 MHz Transmitter ... ... $249.95
MTV-7A9, 911.25 MHz TV Transmitter Kit............. §179.95
MTV-TASWT, Fully Wired 911.25 MHz Transmitter ... ... $269.95
ATV-74, 439.25 MHz Converter Kit . ................. $159.95
ATV-T4WT, Fully Wired 439.25 MHz Converter......... $249.95
ATV-79, 911.25 MHz Converter Kit . .....ooovivnvinns $179.95

ATV-T9WT, Fully Wired 911.25 MHz Converter.........$269.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway
Victor, NY 14564

Order Toll-free: 1-800-446-2295

Sorry, no tech info or order status at this numbper

Technical Info, Order Status
Call Factory direct: (716) 924-4560

e o o~

| ORDERING INFO: Satistaction Guaranteed. Examine for 10 days, if not
pleased, return in original form for refund. Add $4.95 for shipping, han-
dling and insurance. Orders under $20, add $3.00. NY residents add 7%
sales tax. Sory, no CODs. Foreign orders, add 20% for surface mail or
use credit card and specify shipping method.




LETTERS

Neil V. Friend W2ZAMY. Thank
you for printing WASY KN's article
on “free energy” devices which
appeared in the September issue.
Having read several articles on
“zero-point” energy without the
term being defined, I found his ex-
planation enlightening.

Concemning the discussion of the
“N” machine, however, I submit
that the machine follows known
laws of electrical power generation
by mechanical-magnetic means and

draws no power from “N space™ or |

other sources. Any voltage or cur-
rent generated is strictly the result
of relative motion between a con-
ductor and a magnetic field as oc-
curs in any generator or altermator
(read your ARRL Handbook). | also
submit that the magnetic field does
rotate as one with the magnetic cyl-
inder. in spite of Tesla’s reported
conclusion that it remains station-
ary (a point discussed later).

Anyone determined to construct
a copy of DePalma’s machine
would be well advised to first build
an inexpensive small-scale version,
as I did, for testing after consider-
ing the following discussion.

In this discussion, it is assumed
that the copper disc, shalt and mag-
nets shown in Fig. 3 of WASYKN's
article all rotate as a single unit and
the disc is electrically connected to
the shaft. Observe that in Fig. 3 of
the article the magnet flux (not
shown) surrounds the entire cylin-
der, while becoming weaker with
distance from the cylinder. This is
basic magnetic theory.

Again referring 1o Fig. 3, note
that the brush (and part of its lead
closest to the brush) in contact with
the copper disc is bathed in the outer
magnetic flux from the cylinder.
The brush and its lead are station-
ary while the magnetic field rotates
so that there is relative motion be-
tween them, which induces a volt-
age 1 the brush and that part of its
lead within the field. The induced
voltage will depend on the speed
of rotation and flux density but, due
to the limited exposure o the held.
the voltage will be low. This is the
sole source of any power generated
by this machine as evidenced by the
observations. If the copper disc 1s
replaced by one of significantly

Number 6 on your Feedback card

From the Ham Shack

greater diameter. the brush and lead
will be isolated from the rotating
magnetic field with a consequent
reduction or elimination of gener-
ated power.

Going back to the smaller cop-
per disc, we can relocate the brush
10 a slip ring mounted on and insu-
lated from the shaft and well out of
the magnetic field. Restore the cir-
cuit by soldering a jumper wire be-
tween the outer edge of the copper
disc and the ship ring. Once again,
with this brush and its lead now iso-
lated from the rotating magnetic
field, the power generated will be
ZeT0.

I have verified the above with the
help of a fractional horsepower DC
motor, four 1.12" diameter ring
magnets and some lathe work.
Measured output at 2.300 rpm
while using a 1.2" diameter brass
disc was 2.75 mV open circuit and
1.6 mA short-circuit current. With
a 1.5" diameter brass disc or the slip
ring version there was no detectable
output.

WASYKN also notes that rotat-

- ing the magnet alone produced no

voltage in a stationary disc and
caused Tesla to conclude that the
lield did not rotate with the mag-
net. This conclusion is unreason-
able if one considers a cylindrical
magnet that has a non-uniform
field. It appears to absurd to imag-
ine that the non-uniform field
would remain non-uniform and sta-

 lionary while the source of this field

rotated.

WASBYKN cites a DePalma test
which produced 1.05 volts at 7,200
amps, but 1t 1s not stated whether
this was an open circuit voltage and
short-circuit (no load resistor) cur-
rent. Such a high current would be
expected in a short circuit fed by
the interaction with an iniense mag-
netic field rotating at high rpm.
Both current and voltage can be

expected to drop dramatically if |

measured with a suitable load on
the output.

| have a copy of a data sheet on
another DePalma test which shows
1.872 volts and 3.492 amperes,
which they multiplied together 1o
get an output of 6.538 watts. From
the data sheet it 1s obvious that these
are open-circuit voltage and short-
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circuit current readings and the
computed output is therelore mean-
ingless (again, read your ARRL
Handbook).

With this machine all may not be
as it at first seems and your efforts
may be better expended on some
other device.

Spoilsport... Wavne.

Warren Rudolph W40OHM.
Wayne, you wondered how many
still have the October 1960 37¢ 1s-
sue. | have every issue from #1 1o
now, all in binders. I was licensed
W40HM after WWII and have
held the same call ever since. I am
a chartered member of the
Shenandoah Valley Amateur Radio
Club and obtained my first class
commercial license and radar en-
dorsement. |" ve also written articles
which have been published in sev-
eral racho magazines. | went on the
Winchester police force in 1942 as

a dispatcher and retired as Chief of |

Police in 1980 with the rank of
major. [ am presently active on 10
and 2 meters and am an active
member of the local radio club.

Don Walters WASFCA., Re
your August editorial and keeping
our 144, 220, and 420 MHz bands:
Perhaps we should pitch to the po-
tential buyers that we need at least
a couple of MHz for amateur radio
because it provides a “hands-on™
training ground for and a place
where future technicians and engi-
neers can develop an interest in
communications and electronics,
something they do not get in trade
schools and colleges. And regard-
ing the sale of the spectrum, I be-
lieve that it should be leased for a
period of time with the lessee pay-
ing an initial fee which is the high-
est bid and then a yearly lease
payment based on a percentage of
whal they paid initially for the term
of the lease. This provides a con-
tinuing revenue stream to the gov-
ermnment for a public resource being
used for commercial and private
gain. Why? Because the spectrum
is a national resource that should
be kept publicly held while gener-
ating an imtial and a continuing rev-
enue stream for the private use of
this public resource. (/)

| have been a ham since 1962 and
have learned much from it that has
provided countless hours of fun

training ground for learning some
marketable job skills that have en-
abled me to always find a job. But
just as mainframe compuler pro-
crammers are dinosaurs, nearly
having outlived their usefulness,
could 1t be that amateur radio has
also outlived its usefulness? [ hope
not. If not then we must redefine
amateur radio and what benefit to
our society/country it can/does pro-
vide and then let our society and
country know!

Detroit radio station WJIR is now
airing Art Bell's show. It's a little
100 late at night for me to listen to
it, but I might start taping it.

When is 73 going to get an E-
mail address for letters and perhaps
sending manuscripts for articles?
(2)

Amateur radio/computer swap
and shops do not advertise as much
as they used to. | remember the lo-
cal swap and shops always being
crowded and people knowing about
them substantially before their date.
But not these days. There is just not
the same level of advertisement and
promotion that there used to be. (J)

I have a younger brother whose
past lifestyle may now be causing
him medical problems. He is not
HIV positive, but appears to be sick
too often with viral infections and
the like. I am seriously thinking of
building the Bioelectrifier circuit to
see if it will help him. If I do build
one I will let you know if the re-
sults are promising or not. (4)

Keep up the grear work, rattle
those chains, keep pushing us all to
do something, keep the editorials
interesting and mind expanding.
Perhaps it might just get enough,
or at least some, people moving!

Hmm. Don, on (1), for some
leaping liberal reason you are ex-

. pecting corporations to actually
| consider the future. It doesn 't hap-

pen with people, corporations or
politicians. Get real. (2) Now and
then I look to see what has accu-
mulated ar Design73@AOL.com.

| (3) Ham radio, as well as our

hamfests, has sunk below the pub-
lic awareness horizon. When will
clubs and hamfest organizers get
live PR persons? I got a hamfest
announcement for a Detroit Octo-
ber hamfest a week after my Octo-
ber 73 came. (4) The bio-e won't
hurt and could work wonders for
vour errant brother. Lemeno...

and learning, as well as provided a | Wayne.



NEUVER SAY DIE
Continued from page 4
they're not doing either one. In-
stead they're passing the hat,
asking for more money.

But, let's see what you come
up with. How's your creativity
doing?

ARRL Worried
I've been getting form letters

they are, at long last, starting to
worry about the potential loss of
ham bands which I've been
gloom-and-dooming about in
my editorials for a couple of
years or so. Naturally they’ve
used this as an excuse to rattle
their tin cup, begging for dona-
tions. Hey guys, you're a multi-
million-dollar publishing enter-
prise. If you need more money
for something, raise the sub-
scription price for OST.

As far as donating money for
the protection of our frequencies
is concerned, it seems to me that
I remember money being set
aside for that before. $100,000
comes to mind. Of course, I'm
getting old now and maybe my
memory isn’t as good as it used

| girlfriend in
from the League confirming that |

to be, but I seem to remember
visiting the lavish League hotel
suite 1in Geneva's most expen-
sive hotel during an ITU confer-
ence, and the flying over of di-
rectors for parties, all at the
members’ expense. And hey,
wasn’t there something about a
League president who vaca-
tioned away a big bunch of that
frequency-saving money with a
the Caribbean?
Golly, what was his name? | for-
get if 1 ever wrote about that or
not.

The League letters confirm
that there really is a major prob-
lem—that our UHF ham bands
in particular are in serious jeop-
ardy. As I've been saying. But,
you know, I didn’t see anything
in the letters about what the
League would do to stop the in-
coming tide. The demand for
more and more satellite and
other UHF channels is going to
continue to grow exponentially,
and we have the League saying
they need more money. To do
what, guys? What are you going

Washington to be doled out (no
pun intended) to Congress?
You can't possibly maich the

commercial lobby money, so
what will you do if we send you

 a big check? Party some more?

Yes, I have some good ideas
on what could be done to help
stem our loss of satellite bands.
But first I want to know if (a) a
significant number of our active
hams really give a damn; and (b)
what the Tech/Novice hams
(now over half of us) think. Do
many of them really care? In
other words, if the League actu-
ally came up with a workable
plan, but needed the support of
the membership, would they get
it? However, as far as | can see,
other than begging for money,
they have no plan of action,

Why should a 75m op care
one whit about what happens to
our 3300 MHz band? Or even
1300 MHz, for that matter? 1
suppose that the 20m DXers,
contesters, certificate hunters,
rag-chewers, the CW-forever
crew, and so on couldn’t care
less what happens to our unused
(and presumably unneeded)

- bands.
to do, send baskets of money 1o |

Until nearly 1970 the top half
of 2m was a virtual desert. Heck,
when CQ magazine proposed

| taking it away and making a new |

CB out of it there was almost no
fuss. Then along came repeaters.
Now we're willing to fight to
hold onto our precious repeater
band. But hey, why bother about
our 500 MHz-wide band up at
10 GHz? Or a couple of unused
5 MHz segments of the 2300
MHz band? People in general,
and hams in particular, don’t
think much about the future. If
they did they wouldn’t smoke or
be grossly fat. These are denials
of the future consequences of
our actions.

So, guys, if we send you
money, what will you really do
with 1t? Will it be like sending
money to Washington? Will it
just go in the pot and be that
much more to spend on current
enthusiasms?

The Michigan Miracle

Maybe you can remember
not long ago when Michigan
had one of the highest unem-
ployment rates in the country.
When the state was a national di-
saster, verging on bankruptcy.

-~ While I'm not a fan of all the
' Republican party planks, the

Continued on page 22

HOME PAGE: www. hamboree.org

by ame®

o""‘ﬁ-q.,wﬁ’

E-MAIL: edg@elink.net

37th ANNUAL

TROPICAL HAMBOREE®

AMATEUR RADIO & COMPUTER SHOW

e ARRL SOUTHEASTERN DIVISION CONVENTION

FEBRUARY 1 - 2, 1997

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)
MIAMI, FLORIDA
* Sponsored by Dade Radio Club of Miami, Inc.

TALK IN: 146.925

INTRODUCTION TO AMATEUR RADIO DISPLAY * FORUM ON BACK TO BASICS IN THE WIDE WORLD OF
AMATEUR RADIO * PANEL DISCUSSION ON INTERNATIONAL SPECTRUM PLANS & THE FUTURE OF AMATEUR
RADIO + FORUM ON THE FCC AND THE AMATEUR RADIO SERVICE » 200+ EXHIBIT BOOTHS - 800+ INDOOR
SWAP TABLES * TWO ON-SITE LICENSE EXAM SESSIONS + FIELD CHECKING FOR DXCC AND CQ AWARDS
» PROGRAMS BY AMSAT, ARRL, QCWA, DXPEDITIONS, ANTENNAS, PACKET, TRAFFIC, ARES
« ALTERNATIVE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION

AIR CONDITIONED FACILITY * ON-SITE CAMPING FOR 300 RVs * FREE PARKING FOR 15,000 VEHICLES

Swap Tables: $28.00 each plus reg. ticket * Power: $10.00 per user.

Registration: $5.00 Advance (deadline Jan. 21st) - Door: $7.00
Campsites: 3 days (Fri., Sat., Sun.) $45.00, 4 days (Thur., Fri., Sat., Sun.) $60.00

(Prices quoted for tickets, tables & camping include Fla. & Dade Co. tax)

Headquarters Hotel: Miami Airpo

—

rt Fairfield Inn South in the Marriott Lodging Complex at 1201 N.W. LeJuene Road

(N.W. 42 Ave.), Rates: $65.00 Single or Double. Tel: (305) 643-0055 - Speak Only to Reservation Department and
MUST mention “Tropical Hamboree” to get special rate. Deadline Jan. 19, 1997.

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC.
Mail to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., Miami, FL 33125-5059

BOOTH & TABLE INQUIRIES: email: edg@elink.net, Tel: 305-642-4139, Fax: 305-642-1648
HOMEPAGE: www. hamboree.org
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FCC Stops Renewal
Reminders

As of October 22, the FCC has ceased

issuing Form 610R license expiration no- |

tices—reminders to hams that their tickets
are going to expire within the next 90 days
and that they must request renewal. The last
notices sent by FCC covered into February
1997, although the specific date was not
available. A Form 610R for renewal must be
returned by mail only to the FCC.

The demise of the Form 610R means that
hams—whose licenses are issued for 10-
year periods—must take the initiative to re-
member the renewal date of their tickets and
file a Form 610, AN FCC spokesman in
Gettysburg says the Commission hopes to
have a Form 610 available soon on the
World Wide Web to permit on-line renew-
als.

From The Repeater, official newsletter of
the Alamo Area Radio Organization, San
Antonio TX.

Have You Applied for
a Vanity Callsign?

The FCC will not start making any grants
for first-day filers until all day-one applica-
tions have been entered into the FCC’s com-
puter. Then applications will be processed
randomly from among those in the first-day
pool.

The number of hams taking advantage of
Gate 2 has been less than anticipated. As
of September 25, 1996, the FCC had re-
ceived 5,297 Gate 2 applications. First-day
vanity filers totaled 4,527, a number that
even surprised the FCC, which had been
expecting a larger flood of Gate 2 filings. The
FCC said 4,188 paper applications and 339
electronic applications were received the
first day. Another 770 applications, mostly
paper, had showed up by Wednesday,
September 25. Slightly more than 7% of
the applicants used the FCC’s newly
inaugurated electronic filing system.

Pleo=d rolls up and hides in Fis 4-cunce pocket-sized holder,
walling ke ihe Genle in a bottle fill you need full-quieting

= ™
=
I
signal pouch,
Call him forih and his glistening biack wealher sealed linas
reveal a sleek end-fed hallwave antenna ready to hang amywhers, Sus-
pend in the apardment closet or patio doonsray . Attach Plea-d to window

Plco-J comas ready lor work with 727 isolated coaxial feadline and goid
pin BMG. Typical edge-to-edge SWHR under 1.2:1. Hand-crafted in tha

giass of curtain rod, He needs no radials lor broadband |ow.
|
%
i
Inkz 51

angle amni haltwave gain,
Box 500620

Carry Plee-J with you lor emergencies. Hang in the motel when on the
raad, He improvies range, boosts reception, saves batteries,

Prowvo, UT

B4E05

Models
2 Ketars
d40MH
Dual Band add £6

Antennas West
Order Hotline
B01-373-B425

CIRCLE 89 ON READER SERVICE CARD
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Among the major headaches for the folks
in Gettysburg are applications that contain
illegible information. FCC personnel have
been instructed to skip over requested
callsigns they cannot decipher. Also, some
electronic filers have been sending their
payments to the wrong Post Office box in
Pittsburgh and using the FCC Form 159
designed for use by those filing on paper.
The FCC said that contrary to instructions

on the electronic application form, electronic |
filers should not forward a copy of their li- |

cense to the FCC by mail. FCC personnel
have no way to match up licenses with ap-
plications, and they don't need the license
copy to process the application.

The FCC said that some applicants ap-
parently have had second thoughts about
changing their callsigns and have contacted
the FCC to pull their Gate 2 paperwork. The
FCC says that cannot be done. Those is-
sued a vanity callsign who decide they like
their old callsign better will have to pay an-
other $30 and reapply under Gate 1.

If the FCC is unable to grant any of your
vanity callsign requests, your application will
be dismissed, and the FCC will notify you to
that effect. But the Commission will not re-
turn your $30 until you request a refund in
writing.

Excerpted from Harmonics, October
1996, official newsletter of the South
Jersey Radio Association.

Alaskan Hams Sizzle
During Forest Fires

It's a sign of how times have changed that
ham radio was not even considered as a
communications link by Emergency Man-
agement, because of the wide use of cellu-
lar phones, during the recent disastrous
forest fires in the Big Lake area of Alaska.
The Amateur Radio Emergency Service Net
wasn't part of the scenario. Hams were used
for some of the communications during the
Miller's Reach fire, but only after going to
the Emergency Management people to
make their availability known.

Communications ground to a halt when
telephone lines and cellular phone frequen-
cies were so overloaded they jammed. So
many people were trying to get in touch with
loved ones in fire-threatened Southcentral
Alaska that the local cellular companies had
radio stations begging people not to use their
cellular phones; landlines were taking a
minute or more just to come up with a dial
tone.

Hams to the rescue! “My XYL, who is not
a ham, and rarely pays attention to what |
am listening to or doing on the radio, was
totally impressed with the number of hams
who suddenly came from nowhere to be just

about everywhere,” wrote Bob NL7QP, edi-
tor of Mara News. "We must continually
make our communities aware of the impor-
tance of amateur radio during a disaster. We
need to make better use of the bands we
have, and encourage that use so we can
retain those bands.”

Condensed from an editorial in Mara
News, the official newsletier of the
Matanuska Amateur Radio Association,
Wasilla, AK.

The Boy and the Frog

A boy was crossing a road one day when
a frog called out to him, “Kiss me and /'ll
turn into a beautiful princess.”

The boy picked up the frog and put it in
his pocket.

The frog said, “If you kiss me, I'll turn into
a beautiful princess, and I'll stay with you
for a week.”

The boy took out the frog, smiled at it, and
returned it to the pocket.

The frog cried, “If you kiss me and turn
me back into a princess, I'll stay with you
forever, and do anything you want!”

Again, the boy took out the frog, smiled
at it, and put it back. After a long pause, the
frog asked, “What is it? Why won’t you kiss
me?”

The boy answered, “Look, I'm an ama-
teur radio operator. | don't have time for girl-
friends, but a talking frog—hey, that’s cool!”

Lifted from ARNS Bulletin, October 1996.

Learn More About
QRP

Founded in January 1994, CQC brings
amateurs interested in low power together,
and endeavors to expand their interests and
give them a forum in which to discuss prob-
lems and accomplishments. Besides its bi-
monthly meeting for local members, CQC
publishes a bimonthly newsletter, The Low
Down. The Low Down contains technical
articles, product reviews, member news,
upcoming activities, and an activities calen-
dar. CQC membership is open to anyone
interested in QRP.

In eastern Colorado try the Colorado QRP
Club net every Monday evening at 8 PM on
the 147.225 repeater in Golden, and on the
145.160 machine in Colorado Springs. They
also use 146.445 simplex. On HF, call “CQ
CQC" at 8 PM on 3710 kHz (the national 80
meter QRP frequency).

For an application form, send an SASE
to Mark Meyer, 14153 West First Drive,
Golden CO 80401. Membership dues are
$10 a year, including a subscription to The
Low Down.

Excerpted from ARNS Bulletin. October
1996.
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ASTHON Jrvi:ei.‘yCA 92718

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

~ ASTRON POWER SUPPLIE
NEW SUPPLIES

* HEAVY DUTY © HIGH QUALITY « RUGGED « RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
e SOLID STATE ELECTRONICALLY REGULATED o INPUT VOLTAGE: 105-125 VAC
SWITCHING POWER SUPPLIES * FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
CONT. ICS WT.(LBS) from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

« CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv peak to peak (full load &
SS-25 20 25 4.2 except RS-3A, RS-4A, AS-5A, RS-4L, RS-5L low line)
SS-30 25 30 5.0 * MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage

Voltage (except for SL-11A)

* HEAVY DUTY HEAT SINK  CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A

* ONE YEAR WARRANTY = MADE IN U.S.A.

* LOW PROFILE POWER SUPPLY

SI. SE Colors Continuous ICS* Size [IHB Sﬁm
MODEL Gray Black Duty [Amps) {Amps) HxW=x WL
SL-11A '] . 7 11 2% x THh x 9% 12
SL-11R : B 7 1 2Rx*xT »9% 12
SL-11S . B 7 11 2% = e 9% 12
SL-11R-RA . 7 1 $hx7 =9% 13
BS-L SEH]ES * POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Eizlelllh Shiplrl
MODEL Duty (Amps) (Amps) HxW x Wt hﬁ
RS-4L 3 4 3 < BY% = T 6
RS-5L 4 D 3 x 6l = T 7
* 19" RACK MOUNT POWER SUPPLIES
RM SEHIE Continuous ICS* Size [IN) Shippin
MODEL Duty (Amps) |Amps) HxWxD Wi, [lbs.
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 295 35 5% x 19 x 12V 38
RM-50A 37 50 5% x 19 x 12% 50
RM-60A 50 35 7 x19x12% 60
* Separate Volt and Amp Meters
RM-12M El 12 5% x19x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
MODEL RM-35M RM-50M 50 55 7x19x 12% 60
Colors Continwous ICS* Size |IN) Shipping
RS-A SERIES MODEL Gray  Black Duly (Amps) (Amps) HxWxD Wi, [Ibs.)
RS-3A ’ 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x6%x9 5
RS-5A . 4 9 32 X 6% X T 7
RS-7A . » 5 4 3% x6hmx9 9
RS-10A . . 1.5 10 4 x T X 10% 1
RS-12A E v 9 12 4% x 8 x 9 13
RS-12B . 9 12 4 x T x 10% 13
RS-20A . . 16 20 5 x9x10% 18
RS-35A . B 25 35 5x 11 x 11 27
RS-50A . 37 30 6 x 13% > 11 46
MODEL RS-7A RS-70A . 57 70 6 x 13% x 12% 48
Continuous ICs* Size (IN) Shipping
MODEL Duty (Amps) {Amps) HxWxD Wi, [Ibs.]
« Switchable volt and Amp meter
RS-12M 9 12 4% x 8 x9 13
* Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 35 Sx1ix1 27
RS-50M 37 50 6 x13% X 11 46
RS-70M 57 _ 70 6 x 13% x 12% 48
e Separate Volt and Amp Meters = Output Voitage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (lbs.)
@13.8VvDC @10VDC @5VDC @13.8V
Vs-12M 9 9 2 12 4% xBx9 13
VS-20M 16 9 4 20 5x9x10% 20
VS-35M 29 15 7 35 aX1IxMN 29
VS-50M 37 22 10 50 6x 13% x 11 46
VS-7TOM 67 M4 16 70 6x 13% x12% 48
* Variable rack mount power supplies
VARM-35M 25 15 [ | 35 Dl x 19 x 12% 38
VAM-50M a7 22 10 50 5% x 19 x 12% 50
° Bl nspenker Continuous ics* Sizs (IN) Shipping
MODEL Gray  Bilack Duty (Amps] Amps HxWxD Wi (lbs.)
RS-7S * . s] /i 4 x 7% x 10% 10
RS-10S . . i 10 4 x 7% x 10% 12
RS-12S . . g 12 4% x8x9 13
RS-20S . ° 16 20 5x9x10% 18
MODEL RS-12S SL-115 * E [ 11 2% X 1% X 9% 12
*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD




Number 10 on your Feedback card

The ScopeMixer

An adventure in ham radio systems integration.

ow would you like to adjust

your antenna tuner while your

rig 1s terminated in a dummy
load? (Your final amplifier and fellow
hams sure would!) Or how about moni-
toring your SSB signal and checking the
peak envelope voltage for clipping and
crossover distortion? (Wow, talk about
good operating practice!) And wouldn’t
it be great to check the rise and decay
time of your CW envelope and be able
to see those chirps or clicks? Or how
about being able to detect and measure
harmonic radiation and other spurious
products (just like the big guys)? Well,
even if you're sitting on a very thin bill-
fold, you can manage all of this—and
more—with a ScopeMixer System.
While it’s primitive by commercial
standards, it can provide you with a ver-
satile measurement system at very low
cost. The ScopeMixer will empower
you (without spectrum analyzers and
other professional laboratory instru-
ments) to produce superior, well-tested
designs.

The ScopeMixer System is an ex-
ample of ham radio systems integration:
a couple of simple circuits containing
only one active component (a 10-cent
transistor), an inexpensive 40-year-old
kit oscilloscope ($15 at any ham flea

RF Input
(707 V RMS)

VA1

Fig. 1. ScopeMixer schematic.
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market), a secondhand MFJ SWR Ana-
lyzer used as a local oscillator (about
$40—but you may already have one of
these handy little devices). Now that’s
real ham engineering!

The ScopeMixer is a good example of
recycling older technology that is rarely
used today: the wave analyzer. The
wave analyzer has been supplanted by
the spectrum analyzer in most commer-
cial laboratories, but it’s still simple, in-
expensive, and provides an impressive
measurement capability,

The design criteria for the ScopeMixer
were (o keep the cost and parts count low
and use only readily available parts. The
result is a straightforward bipolar mixer
using a 2N2222A transistor (Fig. 1).
The RF 1s applied to the base, the local
oscillator to the emitter, and the IF
taken from the -collector—it really
couldn’t be simpler—and with 2N2222
transistors sclling for less than 10 cents,
it couldn’t be much cheaper. There is no
IF transformer. Instead, an old broad-
cast “ferrite loopstick™ is used. The unit
draws less than 10 mA and requires
only a 3 volt supply (a couple of AA
batteries in series).

How it works

The ScopeMixer is a simple applica-
tion of a heterodyne mixer, It converts
the RF input to a 1 MHz intermediate
frequency. which is well within the
bandpass of the ancient oscilloscopes.
While any frequency between about
550 kHz and 1600 kHz can be used for
the IF, 1 MHz simplifies setting the lo-
cal oscillator when measuring harmonic
and other spurious products.

Dave Evison N6GKC
153 Park Avenue
Palo Alto CA 94306

The ScopeMixer was designed to use
an MFJ (or Autek) SWR Analyzer as a
local oscillator working either 1 MHz
above or below the RF. Harmonics and
other spurious emissions are measured
by establishing an IF reference level at
the carrier frequency, then tuning the lo-
cal oscillator up or down from the car-

- rier frequency and observing signals

that develop an IF of 1 MHz. For ex-
ample, if a reference carrier of 7 MHz
having a second harmonic component is
connected to the ScopeMixer, it will
produce an IF of 1| MHz at 6 MHz and 8
MHz (reference frequency) and at 13
MHz and 15 MHz (the second har-
monic). The amplitude of the harmonic
responses when compared to the ampli-
tude of the reference carrier will deter-
mine their relationship in decibels (dB).

To understand the input circuit refer
to Fig. 1. The values of R1 through R4
were calculated to deliver 25 millivolts
rms to the base of the 2N2222 when 707
millivolts (707 volt) rms is applied at
the RF input. While the 2N2222 in this
configuration will work with levels sig-
nificantly greater than 25 mV at its base, it
becomes quite nonlinear. Maintaining 22

OuttoT
Transmitter e

Input

L1A S1A

Load =

o 3"t

R2 et
Lop VA1
= Cut to ScopeMixer RF In

Fig. 2. ScopeMixer Range/SWR Unit.



MF.I ACCESSORIES

Speaker/Mics

MFJ-284 or

Here sa Cumpact Speaker/Mic that fits MFJ-286
r:ﬂmfﬂrmb!_}? in your hand and has a full 52495
size speaker for crystal clear audio.

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call
with the volume turned down.

First-rate electret mic element and full
size speaker gives superb audio on transmit &8
and recieve. Earphone jack, PTT, light- =
weight retractable cord. Gray. 1'/4x2x3 1n.

MF J-284 fits Icom, Yaesu, Radio Shack,
standard; MFJ-286 fits Kenwood.

MFJ-283, MF]-285,
MFJ-285L, MFJ-ESSW
MFJ-287 or MFJ-287L

$D4°5

Mini /Mics
These tiny MF ] Speaker/Mics are so [
small and 50 kghtwezght you'll forget ¥
they're there -- until you getacall. s

Excellent audio from electret mic
element and speaker. Has swiveling lapel
/pocket clip, PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x1"4x"/4 in.

Order MFJ-285/MF J-285L for ICOM, _
Yaesu, Alinco, Radio Shack and Standard; - i
MF]J-287/MFJ-287L for Kenwood:; MFJ-283 L Connector also
for split plug Alinco; MFJ-285W for IC-W2A. available - order I model. = ¢

MFJ Artifi :lul IlF Grnuml
VFI-931 g _—
1rtlgg:la el . $39° MFJ-1701 $219% MFI-1702B  $5©% MFI-1704
rround that ,ghmmates or reduces RF Select any of several antennas from your operating desk with these
ot spots, RF feedback, TVI/RFI, weak MFJ Coax S;mtches They fEiitll[g mounting hﬂlzs and a}utumam:

, db di grounding of unused terminals. One year unconditional guarantee.
lglgl‘iﬁ;l}??mp%ﬁgg;l;;%;gl 11tI:1 i MFJ-1701, $39.95. 6 position antenna switch. SO-239 connectors.
sou're using a random wire or longwire 50-75 ohm lnads 2 KW PEP 1 KWCW. 10x3x1Y21n. DC-60 MHz.
intenna with an ineffective ground. MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW

Electrically places a far away RF
rround directly at your rig by tuning
ut reactance of connecting wire.

50 ohm. 3x2x2 in. MFJ-1702BN, $31.95, N connectors, DC-1.1 GHz.
MFJ-1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP, 1 KW CW. 50 dB isolation at

20 Meter CW Transceiver £,y ;;, 5n ohm. 6Yax4Ysx1Yain. MFJ-1704N, $69.95, N connectors.

i n-n!uudsiunr/vl-r/um
*189°° : MF]J has a ful] line of dumm -

Throw this "= loads to suit your needs. Use tur b
iny MF] 20 Meter tuning to reduce needless (and

_W Transceiver in a corner of dyuur illegal) QRM and save your finals. - ! :
riefcase and enjoy DXing an MFJ 260C, $29.95, VHF/HFE. ‘29 MFI-260C

agchewing wherever you go. You get Aircooled, non-inductive 50 ohm resistor.

L high pe:rf%-rmance superhet receiver, S0-239 connector. 300 Watts for 30 seconds, derating curve. SWR less
rystal filter, RIT, AGC, vernier tuning, than 1.3:1 to 30 MHz, 1.5:1 to 650 MHz. 21/2x2>x7 in. MFJ-260CN,
idetone, speaker, up to 'S watts output, $34.95, N connectors.

.emi/full break-in, much more. Free MFEJ-264, $59.95, Versatile UHE/VHE/HF 1.5 KW load. Low SWR
nanual. See free MFJ catalog for40, to 650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10

30, 17, 15 Meter versions, keyer, audio seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
ilter, power pack, tuner, antennas. MFJ-264N, $69.95, N connector: MFJ-5803, $4.95, 3 ft. coax/ PL-259.

S Active Antenna MEFJ Low Pass Filter MFJ lambic Paddles

PEP, 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz.,

SB9 MFI-264

“World Radio TV Handbook'' says Suppress MFJ Deluxe [ambic
VIEJ-1024 is a ~first rate easy-to- operate TV] RFL I;T;J;Ej T h;lzl ’5:‘5;1
ctive antenna...quiet...excellent dynamic tElEpthE and range of
ange...good gain... low noise...broad other interference by adjustments
reqﬁncy coverage... excellent choice.”" reduci ing unwanted in tension
ount it outdoors away from elec- harmonics going to and contact
rical noise for maximum signal, mini- your antenna. spacing,
num noise. Covers 50 KHz - 30 MHz. § poles, MFJ's exclusive Teflon®  self-adjusting ©

Receiveq strong, clear signals from
all over the wnrlcl 20 dB

attenuator, gain control,

g ON LED. Switch two

M receivers and aux. or active

E antenna. 6x3x5 in. Remote

28 has 54 inch whip, 50 ft.

s coax. 3x2x4 in. 12

a1 | VDCor 110 VAC with

L 29°% MFI-1024
Cross-Needle SWR Mei'er

MFI-815B
$§ 05
Peak/ e

verage Cross- § ” g
Needle SWR/ —mem’
Nattmeter. Shows SWR, forward/
eflected power 1n 2000/500 & 200/50
vatt ranges. 1.8-60 MHz.

Mechanical zero. SO-239

onnectors. Lamp uses 12 VDCor 110
/JAC with MFJ-1312, $12.95.

“Teflon® is a registered trademark of Dupont”

Dielectric Technology™
capacitors, hi-Q inductors, ground
plane shielding, RF tight cabinet
gives excellent TVI/ RFI
protection. Full legal power
1.8-30 MHz. Mounting tabs.

Full Color FAX
Use your MFIJ-1214PC
computer and 1'-149!!
transceiver to e RSP
receive, dlSp ay . o e ﬁﬁ%
and transmit Q

brtfhcmt full color news phﬂtﬂﬂ
and incredible WeFAX weather

maps with all 16 gray levels. Also
receive/transmit RTTY, ASCII
and CW.

Animate weather maps.
Display 10 global pictures
simultaneously. Zoom any part of
picture or map. Manager lists
over 900 FAX stations. Automatic
picture capture and save.

nylon and steel [‘lﬂﬁﬂlﬁ bednngb
contact points that almost never
need cleaning, precision machined
frame and non-skid feet on heav

chrome base. For all electronic CW

keyers.

HFJ/ Bencher K

The best of all CW worlids - a
compact MFJ Keyer that Mrj-422C
fits right on the Bencher ’l 34
iambic ﬂdd]ﬂl iz BT

Iambic . -_‘.
keying, speed o 8 5
weight, tcme vnlume EDHII‘D[S

12/24 Hour LCD Cludd

$19° MFJ 108B 9455 MFJ-112
MF J-108B dual clock has sepa-

rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to

-see. Brushed aluminum frame.

MFJ-112 shows hour/minute/
second, day, month, date, year at any
QTH on world map. 12 or 24 hour
display. Daylight saving time feature.

WHE SWII/ Wuﬂmeler

MFI-812B
$9 Qs
Covers ¢
2 Meters
and 220 MHz. 30 and 300 Watt hLﬂft‘:S
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4'/2x24x3 in.

Code Prucliue Oscillator

MFJ-557
$24°°

MF J-557 D::Iu:u: Cndﬂ Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so 1t stays put on your
table. Portable. 9-volt battery or 110
VAC with MFJ-1305, $12.95.

Earphone jack for private practice,
tone and volume controls for a wide
rangc of sound. Speaker. Adjustable

Can be hooked to transmitter.
Siurdy 812x2Yax334in.

MF) Mulhple DC Outlet
i ik MFJ-1118
iﬂﬂ

Use your rig's ]2 ‘u"DC power
supply to power two HF/VHF rigs and
six or more accessories with this MF]
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fuse,d forrigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas-
sed, 6 ft. of 8 guage power cable. See
free MF] catalog for more DC outlets.

"~ Write or call . . . 800-647-1800

Free MFJ Catalo

Automatic keyer or semi-automatic Nearest Dealer/Orders: 800-647-1800

("bug")Ytune mode. RF proof.
41/sx2/sx5'2 in.
MFJ-422CX, $79.95, keyer

only for mounting on your Bencher

or MF]J paddle.

Technical Help: 800-647-TECH (8324)

+ 1 year unmndumnaf guarantee * 30 day money bdck
puarantee {Ies {‘JIl orders from MF] ¢ Free r.at ég

ENTERPRISES, IN
BD:-: 494 Miss. State, MS 39762
1) 323.5869: 8-4:30 CST, Mon-Fi.

- (601)32326551; Add $6 s/h

MF]... makmg quality affordable

Prices and specifications subject to change @ 1995 MFJ Enterprises, Inc.




to 28 mV at the base will enable the
ScopeMixer to display levels as low as
-30 dB (referenced to the input level).
The pot will allow fine-tuning to the de-
sired 25 mV when levels slightly greater

than 0.707 V rms are applied to the |

ScopeMixer RF Input. I recommend that
the pot be kept full-on and that the mput
(o the mixer be trimmed using the range
control pot on the Range/SWR Unit.

The Range/SWR Unit samples the RF

source to be monitored. It accommo- |

dates RF levels from 180 mW to over
100 W. It also includes an antenna

bridge for performing “stealth™ antenna |

tuner adjustments. In Fig. 2, you see
that the RF signal to be monitored/mea-
sured is sampled inductively by L1A/
L1B. With S1 in the tune position, the
RF source is terminated in an external
dummy load, and a small sample of the
RF energy is used for antenna bridge
excitation. R1, R2, R3, and the antenna
system are configured as a simple an-
tenna bridge—and the ScopeMixer is
used as the detector. Using the oscillo-
scope readout of the ScopeMixer provides
great sensitivity, smoothness and resolu-
tion. L2A/L2B transfer the signal devel-
oped by the unbalanced condition of the
bridge to VR1 which provides level con-
trol to the ScopeMixer. VR1 functions as
the RF range control. With S1 in the
monitor position, the unbalanced bridge
signal is fed to the ScopeMixer through
L2A/B and VRI1. This signal is used
as both the calibration level for SWR
measurements and reference level for
atlenuation measurements.

ScopeMixer construction

I'm a great fan of Wes Hayward and his
Ugly Construction, and my ScopeMixer
is an excellent candidate. If you're not

_—— Y ——

Fig. 3. Calibration overlay grid.
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Fig. 4. ScopeMixer Range/SWR Unit system setup.

familiar with ugly construction, check |

the ARRL Handbook (it’s actually listed
in the index of some issues under
“Ugly™). The accompanying
shows a prototype  ScopeMixer
mounted in a small metal box (note that
ugly construction was retained).

Range/SWR Unit construction

L1 and L2 are RF transformers made |

by winding secondaries over off-the-
shelf Radio Shack™ 100 uH RF chokes
(RS #273-102). Belore winding the sec-
ondary onto L2 (30 turns #26 enam-

eled), it's a good idea to put a layer of

masking tape over the windings of the
choke. The primary (L1A) 1s four turns
of stranded. insulated wire (about #20).

The Range/SWR Unit should be en-
closed 1n a suitable chassis box for both
shielding and prevention ol RIFF burns.
Use a good quality wafer-type switch
(do not use a toggle-type switch) and
ensure the switch is a break-before-
make type.

Making a calibration overlay grid

A pattern for a calibration overlay
erid is shown in Fig. 3. Using this over-
lay grid will simplify measurements and
Increase accuracy.

Make an overlay [rom the magazine
pattern by copying the image onto an
overhead transparency sheet. Then cut
the overlay out and place it on the face
of the cathode ray tube. Align the center
horizontal line of the overlay grid with

- the oscilloscope trace.

Measurements

photo |

The ScopeMixer will allow you to |

make attenuation measurements in deci-
bels (dB). Since dB measurements are

- relative measurements (compared to an

identified reference level) you will be
able to rely upon the basic accuracy of
the oscilloscope’s vertical deflection
linearity—which in the case of the older
kit scopes works out to be about 5%.
Overall accuracy is cumulative and fac-
tors such as local oscillator leveling,

noise, elc., all contribute. But, after all,
the ScopeMixer is for ham applications,
not rocket science.

To minimize identified noise and gain
problems. measurements should be per-
formed on the X1 range and utilize the
large CRT deflection (4 to 5 inches). In
this manner, deflection accuracy will be
limited to the vertical deflection linear-
ity and the gain control will be closer to
halfway on.

Using the scope attenuator to provide
20 dB gain (for example, establishing a
reference level on X 10, then setting the
scope to X1 for measuring attenua-
tion—equivalent to 20 dB gain) is not
recommended because noise compo-
nents increase dramatically as the vari-
able gain control 1s set at or near
maximum. A second reason for not us-
ing the scope attenuator in the measure-
ment scheme is that above | MHz the
scope’s internal attenuator compensa-
tion adjustments greatly influence the
actual gain/attenuation between steps,
and among the three Kit scopes used for
this project, all three had severely mal-
adjusted attenuator compensation.

Oscilloscopes with wider bandpass
characteristics do nor work well with
the ScopeMixer system as they are
sensitive to unwanted signals appear-
ing in the IF output (local oscillator,
RF fundamental. etc.). If a wideband
scope is used, an IF transformer with
a tuned primary and secondary will

be required. The low cost of the older
oscilloscopes. and their performance



in this application, justify their
dedication to the system.

For amateur applications, measure-
ments are generally made while per-
forming adjustments for peaking or
nulling. For example, you've just fin-
ished a QRP rig and you want to check
for, and if necessary attenuate, harmon-
ics and other spurious products. In this
case your concern is not the accuracy of
the harmonic level, but rather to be able
to detect it and reduce it as much as pos-
sible. In this case the ScopeMixer will
be able to display the spurious signal.
You peak the display using the local os-
cillator, and then make adjustments to
the rig, or substitute new components in
the circuit, to reduce the level of the
spurious signal.

There is nothing particularly critical
about setting up the system. Use high
quality RG 58U coax cable and BNC
connectors, and ensure that excessive
RF is not applied to the Range/SWR
Unit. The power level should not exceed
100 watts. Interconnect the equip ment
as shown in Fig. 4, and set the equip-
ment as specified under “Equipment
Setup.”

In adjusting the loopstick, start with
the slug in about halfway. Apply the lo-
cal oscillator frequency (approximately
| MHz above or below the RF input sig-
nal); set the pot on the ScopeMixer fully
clockwise and adjust the Range/SWR
Unit pot to the level of RF to be applied.

Key the transmitter and apply a CW
signal to the system. Fine-tune the local
oscillator to produce maximum vertical
deflection and stabilize the display.
Adjust the focus control for best trace.
Then adjust the variable gain and verti-
cal position controls to set the wave-
form peaks to the reference levels

(Fig. 6).

1

Fig. 5. Although the peak-to-peak amplitude
of this waveform measures greater than -20
dB, “subtracting the fuzz” results in a more
accurate measurement of -20 dB.

CALL TOLL FREE

(800) 292-7711 orders only C&S SALES

Se Habla Espanol EXCELLENCE IN SERVICE
AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES

CALL FOR A
FREE 60 PAGE
CATALOG!

SUL) 445-3201

MX-9300

Featuras:
+ TV Bync
« 1Y Sensitviy
= X - ¥ Dperstion

Four Functions in One Instrument
Features:
* One instrument with four test and moa-
suring systoms;
= 1.3GHz Frequency Counter
* 2MHz Sweep Function Generator
* Digital Multimeter
* Digital Triple Power Supply

DELUXE SERIES * 0-30V @ 3A, 15V @ 1A, 5V @ 2A

S-1330 25MHz $459
S5-1345 40MHz $549
S-1360 60MHz $74%5
Features:
* Delay=d Sweap
» Autormate Beam Fnoer » |lusminsted sl
o T Axig Moduishon

STANDARD EEHIES

5-1325 25MHz §325
5-1340 40MHz 5419

= High Lummance & CRT
+ Completes Schemalic
= Plua musch, much more!!

* Duml time base

2 FREE probes included with each scope!!

Ol
* Built-in Component Tes!

Fluke Multimeters
70 Series

Model AR-2N6K

* Flus all of the features of the ~sfordabie™ seres !

Sweep Function Generators

B&K 20MHz Function Generator
Model 4040

Model XP-581
4 Fully Reguiated Power Supplies in One Unit
4 DC voltages: 3 fooed - + 8V @ 34, +12V @ 1A, 12V @
14 » 1 Varinble - 2.5 - 20V & 24
idonl for |aborato-

flog, sarvice shops
und hobbyists

GF-8026 w/ Frequenny

* Linaar and Log Ewaep
« 00z 1o 2MHz

+ O.2Hz to 20MHz * Counter Ranas

# AMAFR Modulation

= Lirear & Log Swasp

» Counter Aange SHE 1o
J0MAHZ

* & Digit Dieplay

« Blmdo in U158,

1Mz to 108Hz
* 4 Digh Desplay

B&K Model 1688
High Current (25 DC amp)
Power Supply

1.3GHz Universal Counter

Model M-6100
SR Model F-1300

.. 569.95
... S95.00
. $129.00
. $154.95
.. $175.00

» Vwrabie 3150000
« 35 amps S TN
= Thgrren Probe—irs

249.%

XK-550 Digital /

Elenco's advanced designed Digital / Analog Trainer is specially
designed for school projects, |t Is built on a single PC board for maxi|-
mum reliability, It includes 5 buill-in power supplies, a function gener-
ator with continuously sine, triangular and square wave forms.,

1560 tie point breadboard area.

XK-550
Assembled and Tested

*169.%

XK-550K - Kit

Analog Trainer

Digital Multimeter

i1 funclions including freg ta
20MHz, cap to 20pF  Mosts LIL-
1244 zaloty npeon

339-55

* Diplicnal M-110CF 1o
FEEELAE TBmE.

2 metes | B motor

WE WILL N!‘JT BE UHDEFISDLD C&S SALES, INC.

5 SHIFPING -.-I- STATH
'Ir F'_ 1l FO

TR-18K Cassette Recorder Kit

with fraining courme I-II :

HE..

M-1005K

Digital Multimator Kit

51 9-95

& functians and Tranalator Tast

*139.°°

Tools and moter Shawn optional

Made in USA
I 15 DAY MONEY BACK
GUARANTEE
@ FULL FACTORY WARRANTY

150 W. CARPENTER A‘U‘EHUE
WHEELING, IL 80090
FAX: (B47) 520-9904 (B847) 541-0710
hitp: www.elénco.com cs_sales

['I- .-II,

e oA J/o "|

L — — BRSNS B o

CIRCLE 184 ON READER SERVICE CARD

« Fully enclosed CTCSS
encoder

= All 32 EIA tones from
67.0 - 203.5hz included

» Perfect tor mobile /
base applications

» DIP switch programmabile
* CTCSS encoder
«» All 32 EIA tones from
67.0 - 203.5hz included
* May be ordered with
custom tones B B, O SRESEEN
55-32PA Encoder
x13x 4
55-32PA DIP Switch Programmable CTCSS Encoder

* 51 CTCSS Tones
= 106 DCS Godes
 Supports 157 Repeater Subscribers
» On-Line Computer Help
= Repeater CW 1D
* Alr Time Loading & Analysis Graphs
» Signalling Formats: CTCSS
DCS & DTMF

525" x .'ﬁ-.H' x1.7r
TE-32 Multi-Tone CTCSS Encoder $49.95

* Eight programmabile,
seieclable messages

= Fully field programmable
via included k2ypad

» Meets all FCC
dentification requirements

$28.95

TP-3200 Shared Repeater Tone Panel

NEW
LOWER

PRICE
ID-8 Automatic Morse Code Identifier

1,85 % 1.12" ¥ ,35° §69.9%
ID-8 Automatic Morse Station Identifier §

Ecammmmnaﬁs SPECIALISTS, INC.

Entire U.5.A. (800) 854-0547 = ﬂlfﬂ}m

$269.95 each
$279.95 each
$279.95 each

TP-32000 Table Top Version
TP-3200RM-A Single Rack Mount version

“TP-3200RM-B Triple Rack Mount version
*Holds up to three TP-3200s

Call or write to
receive our full
Product Catalog

CIRCLE 10 ON READER SERVICE CARD
73 Amateur Radio Today = January 1997 13




Photo A. A peek inside the ScopeMixer.

Note the frequency of the local oscil-
lator and compare it 1o the frequency of
the applied RE If the frequencies are
separated by more than 1 MHz, adjust
the slug further into the coil; if sepa-
rated by less than | MHz. adjust the
slug out of the coil. Repeat this process
until a | MHz £10% IF is achieved.

To check the SWR function of the
Range Unit and adjust the tuner for
mimmum SWR, interconnect the
equipment as shown in Fig. 4. Set the

Reference

Range/SWR Unit to the tune position,
then remove the antenna tuner from the
Range/SWR Unit. Key the transmitter
and apply a CW signal. Fine-tune the
local oscillator, and peak and synchro-
nize the IF display. Set the waveform
peaks at the reference levels (Fig. 6).
Remove RF power.

Connect a 50£2 non-inductive resistor
10 the tuner port. then key the transmit-
ter. The peak-to-peak display should be
approximately 1/4 inch or less (Fig. 8).

l.. -20 dB

L
Fig. 6. Reference level.
14 73 Amateur Radio Today = January 1997

Remember to subtract the fuzz. Remove
RF power from the system. Remove the
50€2 resistor and reconnect the tuner and an-
tenna system. Key the transmitter and adjust
the tuner for minimum  deflection.

Equipment setup

Oscilloscope front panel control settings:
Vertical attenuator; X1
Variable gain: 40
Horizontal sweep: 100 kHz
Horizontal vernier: 80
Horizontal gain: 20
Sync selector: Int +
Intensity and focus for best trace.

Local oscillator (LO) (MF]J or Autek
SWR Analyzer) settings:
Frequency: 1 MHz below the RF

source (o be measured.

ScopeMixer seltings:
RF input pot fully clockwise, power
switch on.

RF range/SWR unit settings:
Sel tune-monitor switch to monitor
Set range pot according to the amount
of power to be sampled. If possible
limit the RF level for initial settings
from 5 to 10 waltls.

Measuring harmonics and other
spurious products

First, establish a reference level at the
fundamental carrier frequency being mea-
sured. Once set, the vertical gain control
should not be readjusted until all measure-
ments have been made and noted. The lo-
cal oscillator is then adjusted above and
below the camrier while watching the
scope for intermediate frequency re-
sponses. Harmonics, of course, will be
multiples of the carrier frequency, but
other spurious responses will not. Once a
response is detected, peak the signal using
the local oscillator, and read its amplitude
(in dB) from the calibration grid. The fre-
quency of the spurious signal is deter-
mined by adding or subtracting 1 MHz
(depending upon whether the local oscil-
lator is operating above or below the spu-
rious response).

Note: Below -20 dB, noise and the
width of the trace significantly limit
accuracy. With experience, vou can
improve such measurements by
“subtracting the fuzz” from the
measurement (Fig, 5),



3 i EVERY ISSUE OF

|| 73 Amateur Radio Today
| on Microfiche!

| The entire run of 73 from October
g | 1960 through last yearisavailable.

ELECTRONIC
COMPONENTS

ol SRR

-d E L

L B

Youcan haveaccesstothetreasures
of 73 without several hundred
gounds of bulky back 1ssues, Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

Y e - m S TRl

] |.rI._T- :'H- -

USER:

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

Photo B. ScopeMixer system with scope...

Monitoring modulation The collection of over 600
Lol TP microfiche, 1savailable asanentire
Monitoring modulation is limited to set, (no partial sets) for $28S plus

observing the modulation envelope, but $5 shippin HUSA). Annual S —
a great deal of information can be gath- updates available for $10. : EE |
ered in this manner-—smgl‘e sideband Satisfiction guaranteed or money Call for your FR 332
peak envelope voltage clipping and back! page catalog TODAY!
crossover distortion can be observed. BUCKMASTER 0

- : M 68,138 Products
ch.tcr to ‘Ehe ARRL Handbook for more 6196 JEffBI:SDF‘I ﬂ]ghway e (T et
information on these parameters. Mineral, Virginia 23117 ® All Orders Ship Same Day
B i e e 540:894-5777-800:282-5628 ® No Minimum Order

& REY Internet: info@buck.com

With the transmitter in the CW mode, e | Fax 540:894-9141 E—]

key the transmitter by sending a series
of evenly spaced dits and Eidjl.lﬂ[ the Circle 168 on reader service card. CIRCLE 64 ON READER SERVICE CARD

800-992-9943 FAX: 817-483-0931

http//www.mouser.com sales @ mouser.com
g58 North Main SL, Manshield, TX 76063

horizontal vernier to observe the keyed
envelope.

Measure Up With Coaxial Dynamics

FeRT Model 81000A RF Directional Wattm
Remove the antenna tuner from the = | o ._tll)ll eter
Range/SWR Unit, then set the RF Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
; Te designed to measure both FWD/RFL - -
RIS LN o s e, G. W, power in Goaial anamission ine.
AELISH0 ITADSIDRICT. 38 Mis: oy T3, 81000A is comprised of a built-in line
key the transmitter and fine-tune the lo- section, direct reading 3-scale
cal oscillator to peak the oscilloscope ;ﬂtﬂfpml;fmidb;;:ﬁ;ﬂ“km
. : S . using. -m nectors,
display. ]_i the rig 1s SSB-only, set it to plus angumﬂemaehmmm plug-in
tune. Adjust the Range pot until the elements, gives the FRONT RUNNER
peak-to-peak signal is set 1o the reference reliability, durability, flexibility
levels on the calibration overlay grid. The A by
oscilloscope vertical position control may Contact us for your nearest

authorized Coaxial Dynamics
representative or distributor in
e N i S our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway *

Cleveland, Ohio 44135 -

216-267-2233

1-800-COAXIAL . =

FAX: 216-267-3142 See Us At Dayton - Booths 401 & 402

Service and Dependability...A Part of Every Product

CIRCLE 186 ON READER SERVICE CARD

Photo C. ... and without the scope.
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-6 dB

Reference

Fig.7.-20dB.

also require adjustment to position the wave-
form on the calibration grid (Fig. 6). Once
set, remove RF power and connect a 502
non-inductive resistor to the tuner port. Key
the transmitter. The peak-to-peak display
should be approximately 1/4 inch or less

ScopeMixer Parts List
R1 75 )
R2 910 Q
R3, R7 51 Q
R4, R6 1k
R5 4.7 K
VR 200 Q Llp.ear
Composition
Cl,C2,.C3 001 uF
C4 5 T
C5 10 uF
Broadcast
L1 Ferrite
Loopstick®
*Antique Electronic Supply Cat.
#PC-70-A (or equivalent)
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Range/SWR Unit Parts List

R1, R2, R3

51 Q12 W

VR1

600 Q Linear
Composition

ST

DPDT Wafer

Switch (break-
before-make)

L1B, L2A

100 uF RFC
(Radio Shack
273-102)

L1A

4 turns #22
insulated

wound over
L1B

(Fig. 8). Keep in mind that you need to sub-
tract the fuzz (Fig. 5). Remove RF power
from the system. Remove the 50£2 resistor
and reconnect the tuner and antenna system.
Key transmitter and adjust antenna tuner for
MInImum -to-peak display on the oscil-
loscope. A matched condition will result in
a peak-to-peak display of approximately
1/4 inch (Fig. 8). 75

L2B

30 turns #26
enamel
covered

wound over

L2A (cover
L2A with a
layer of
masking tape
before winding
L2B)

Refer

6 dB -6 dB
/ 10 dB 10 dB \
f \
-20 dB -20 dB
= d;_‘\m_/_\_{z__
e 048
\ -6 dB -6 dB

Vﬂfamnﬂe

Fig. 8. SWR null.




Number 17 on your Feedback card

A Flexible Keyer

A weekend of investment; a lifetime of ease.

n inexpensive flexible keyer can

be built with two 4000 series

CMOS ICs to generate indepen-
dently adjustable self-completing dots
and dashes. The keyer can drive an inex-
pensive MOSFET cathode switch that
will key anything from a solid-state QRP
rig to a kilowatt tube final. The keyer
includes an optional sidetone generator
that can be used as a code practice
oscillator while you learn to use the keyer.

The keyer described generates a
keying waveform whose weight can be
adjusted to suit your preference. This
weekend project uses no critical parts
or unique ICs, so, depending on the
state of your junk box, construction
costs can be low. Equations are given
to allow modification of the design to
fit the parts you have.

The keyer generates a keying wave-
form that drives a MOSFET transistor to
cathode-key a tube type transmilter
or switch a positive voltage to

SIDETONE
GENERATOR

Fig. 1. The keyer is built around monostable
multivibrators and combinatorial logic.

Parker R. Cope W2GOM/7
8040 E. Tranquil Blvd.
Prescott Valley AZ 86314

ground to key a solid-state exciter.
Some solid-state transmitters switch
a positive voltage in the exciter to
ground for keying and refer to it as
“cathode keying.” That is likely a
misnomer because the only cathodes
are probably cathodes of semicon-
ductor diodes. Just so we can all
sing from the same hymnal, I will
refer to swiltching a positive voltage
to ground as “cathode keying.”

The keying speed is variable from
less than five to about 30 words per
minute with a single front panel con-
trol. Equations are given for select-
ing parts to allow higher keying
speeds. The weight is adjusted inter-
nally and is maintained for all
speeds. A front panel toggle switch
is provided (o produce continuous
“key-down” for transmitter tuning.

- The optional sidetone generator can

provide about 100 mW of audio to
drive low impedance phones or a
speaker. This power is adequate for
most situations.

The functional block diagram in
Fig. 1 shows how three monostable
multivi-brator pulse generators and
logic elements can be used to pro-
duce the keying waveforms. One
multivibrator generates the dash pe-
riod, the second generates the space
period, and the third generates the
dot period. The space-to-dash ratio
and dot-to-dash ratio of the keyer
are adjusted independently. The se-
lected ratio of dot/dash/space is
maintained for keying speeds from 5
WPM to 30 WPM. The monostable

1996 Amasteur Radio Mail Order
Catalog and Resource Directory
It's AMAZING

The Most Complete Guide to parts
Manuals, and accessories today!

A Trusted

Only $15.95 Plus S/H
ask for ARRL # 5242

Resource Solutions, 6050 Peachtree Pky
Suite 340-228, Norcross, GA 30092 USA
VISA Orders Only (800) 825-8684 MC
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Handheld Repeater Controller

Spectrum Electronic Products 10 include voice IDer, DTMF
introduces the world’s first Control and programming,
handheid repeater controller. hang and time-out timers,
No larger than most hand- Digital Voice Operated
held radios, the HRC-10 con- Sguelch (DVOS™), telemetry
veris a single or dual-band tones, and private voice masi
radio into a full featured sim- gt $299

plex or duplex repeate’ SyS- pnp.jiwww.spectrum-usa com
tem. Key features of theHRC- BOO-566-27848 - fax 408-336-9451
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160-10 G5RV QuicKits ™

cragted by AntennasWest Box S0062.5, Prova, UT 84608

Fast & Easy to Bulld
* Fail-Sale visual instructions

= Dipmible Size G3RY 150 9%

pli
«No measuning of culting e :u:_ﬁ;:::;m"‘"‘ —_—
. Eﬂ;trithiu insluded 10211 80-10 Dipobe -
* Finich antenna in minutes
Quality Companents » Half Sies 05KV $29.95
. e 5111 Al
* Presoldered Silver Finings 1 el s .
+ ' i = raarer Sipe GSRY 1495
* Kinkproof Quietklex wire S 2640 Bleade
* Fally mnllt?.l;;w: _unsl:;i.._ o ReudyMade 102 R CSRV 392,00
no-corrods, low notse design = ReadyMade 51 A GSRV/2 #4000
Tene All Band: lncl WARC d w HEY Ducran 1508 line $11 w8
Want Plans, Patterns, Data? Ordar Hot-Line: Add§I AN

r TechNote #124-D $6.95 ppd USA 1-800-926.7373
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Fig. 2. A monostable multivibrator built with
CMOS has these critical waveforms.

multivibrators  used are  non-
retriggerable. Once a pulse is initiated,
subsequent triggers during the period
of the pulse have no effect on the pulse
duration.

A typical monostable muluvibrator
is shown in Fig. 2. The timed period is
determined by R x C, V_ (a character-
istic of the IC), and E , the timing
voltage controlled by the “Speed Con-
trol.” The threshold, V.. . of 4000 se-
ries CMOS 1is between 0.45V . and
0.55V .V, 1s the supply voltage +V.
While the match of thresholds from
one chip to another may vary 20%, the
match of units within an IC is very
close. Therefore, the inverters are all
within one IC to ensure tracking of the
periods as E_is varied. Each of the
multivibrators uses one section of the
CD4009 hex inverter. The ICs can be
either AE or BE versions: use whatever
1S available.

In a NOR gate, the output is “low”
(zero volts) when either input “A” or
“B” 1s more positive than V_ . and is
“high™ (+V) when both inputs are more
negative than V., . In Fig. 2, the resistor
al the “A” input of the NOR gate holds
that input “low™ until a positive trigger
drives it above V_. .
which 1s connected to the output of the
inverter 1s “low™ because the positive
voltage, E_. at the inverter’s input is
above V_ . When a positive pulse is ap-
plied to the “A” input of the NOR, the
output goes “low.” This negative transi-
tion 1s coupled through C to the input of
18 73 Amateur Radio Today = January 1997

The "B mput |

the inverter and drives the inverter’s in- | and the slowest speed occurs when E

put below V_ . The inverter's output
goes “high™ and holds the “B™ input of
the NOR gate high until C, charging

- through R toward E_, reaches V.. .

While the inverter’s output 1s “high,” the
“B” input to the NOR gate holds the out-
put low and triggers to the “A” input
have no effect. The stable state of the
multivibrator is both inputs of the NOR
gate “low” and the input of the inverter
held *“high.” The unstable state, or tim-
ing state, has the output of the NOR gate
low, C charging toward E_. and the
inverter output high.

The transition of the NOR’s output
from +V 1o zero will try to drive the in-
put of the inverter negative (below
ground) when E_ is less than +V. The
IC’s input protection circuit limits the
negative voltage to one diode drop
below ground. On the positive transition
of the NOR's output, the positive swing
on the inverter’s input is clamped to E_
by the diode across R.

The voltage on the input of the in-
verter rises toward E_ at a rate controlled
by R and C. The instantaneous voltage
on the gate is:

V.2 E.x(l - ")

This can be rewritten in terms of t and
RC:

-/RC = Ln(1-V /E,)
t=-RCx Ln(] —VCIET}
where t = time in seconds
R = ohms
C = farads
Ln = the natural logarithm
V_=the instantaneous voltage across
the capacitor
E, = the speed control voltage
When the gate voltage V_reaches V.,
the output of the inverter switches. Since
each pulse generator’s period ends when
V.=V = 0.5V, the time of the pulse
can be written as:
t = -RC x Ln(I-V_/ET) = -RC x
Ln(1-0.5V_J/E.)
t=RC x 0.69 when E, equals V__

When all three pulse generators have
the same V_ and E_, the pulse genera-
tors maintain their ratios as E_is varied.
The minimum pulse period (highest

keying speed) occurs when E_is +V

is near V., . |

The duration of the unit tming period,
which is equal to the time of a dot or
space, 15 determined as follows: The
standard word “PARIS,” requires 48 unit
periods (dot periods). Therefore, at 30
words per minute (hall a word per sec-
ond) there are 24 unit periods per second
and the duration of a unit period is about
(0.042 seconds. To produce a dot period
of 0.042 seconds requires an RC of
0.029 seconds (0.042 x 0.69). A standard
3:1 dash period 1s 0.126 seconds and the
RC 1s 0.087 seconds. The dot and space
are varied with respect to the dash to
change the keying weight. The value of
E /+V for various keying speeds is given
in Table 1.

The keyer shown in Fig. 3a uses two
CMOS ICs: a CD4001 quad NOR galte
and a CD4009 hex inverter. UlA and
U2A generate the dot pulse, UIB and
U2B generate the dash pulse, and UIC
and U2C generate the space pulse. The
dot period 1s determined by C2 x (R2 +
R3) and E_; the dash period is deter-
mined by C3 x R5 and E_ ; the space pe-
riod is determined by C6 x (R9 + R10)
and E._ . The dot pulse or dash pulse is
triggered with the positive voltage
switched through the key. The voltage
on the arm of the key is obtained from
the AND formed by D5 and D6. The
keying waveform for the gate of Q1 is
obtained by ORing the dot and dash
pulses. The trigger for the space genera-
tor is obtained by differentiating the
keying waveform with C5 and RS, and
inverting the negative transition with
U2E. The keying waveform is inverted
by U2D to gate the sidetone generator

Timing Voltage
VS.
Keying Speed
Unit
E/ +V period Speed
secs.

1.000 042 30
.884 .050 20
769 .063 20
667 .083 15
571 A25 10
507 .250 5

Table 1.
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Fig. 3a. The kever uses garden-variety CMOS ICs.

R16 should be 13 ohms but with a 12V
supply. it should be 27 ohms. If the
sidetone generator is not desired, delete
the parts marked * in Table 2 and tie the
inputs of UID and U2F to either +V or
ground.

The electrical parts list for Fig. 3a
and Fig. 3b is given in Table 2. Most
of the parts are available from Radio
Shack™, and those that are not in the
retail catalog will be ordered by most
Radio Shack stores from Radio Shack
Unlimited. If your cupboard is bare
and your local store won’t order from
Radio Shack Unlimited (RSU),
equivalent parts can be obtained from
almost any industrial electronics dis-
tributor. For example, Digi-Key, PO
Box 677, Thief River Falls, MN
56701-0677; toll-free order number is
(800) 344-4539.

Keying a solid-state transmitter in-
volves switching a relatively low volt-
age so the “cathode™ switching
transistor can be safely located in the
keyer. Switching 48 volts or less can
20 73 Amateur Radio Today = January 1997

£
‘ XMT g t
TUNE
/77
+
+
R
3
R12
SPEED

be done safely with Q1 in the keyer,
but if a vacuum tube final is to be
keyed, prudence and safety dictate
that Q1 should be located near the
cathode of the keyed stage to keep the
high voltage out of the keyer and
away from the operator.

The choice of Q1 depends on the re-
quirements of the transmitter to be
keyed. The MPF930 i1s a TO-92 N-
channel enhancement mode MOSFET

R13 C8

12

>0

that can switch +30 volts. While the
drain current is rated as 2A, this
specification is not very meaningful
because thermal conditions limit the
current carrying capacity to some-
thing in the range of 0.5A in a 122°F
ambient temperature. The MPF960
can switch +60 volts. Either the
MPF930 or the 960 will be sufficient
to key most solid-state exciters. The
drain saturation resistance is about 10
ohms which results in a drain to
source voltage of about 0.5V when
drain current is 0.5A, and about 0.25V
when drain current is (.25A.

Keying a vacuum tube power ampli-
fier requires the keying transistor Lo
switch voltages sufficient to cut ofl
the tube and be capable of carrying
the peak cathode current. A typical
Kilowatt tube final will be cut-off with
+100 volts or so applied to the cath-
ode and cathode peak current will be
less than 1A. Fig. 4 shows how the
MOSFET can be used to cathode key
a high power amplifier stage. E_ 1in
Fig. 4 is a positive voltage sufficient
to cut-off the keyed tube for “key-up”
conditions, that i1s, when Q1 is not
conducting. Of course, E_ can be ob-
tained with a resistive divider if need
be. The value of the resistor between
the cathode and E ., or Thevenin’s
equivalent source resistance of the di-
vider, is arbitrary: it must supply the
cut-off voltage at zero current during
“key-up” and limit the current from E_
during “key-down.”

An N-channel power MOSFET for
Q1 is an ideal switch in that drive
power 1s practically nil even though
the drive voltage must swing from
ground to nearly +10V. The package
style essentially determines the power
that the device can dissipate without a

+V

Q2

R16
LS1

- Fig. 3b. The sidetone generator is optional.




Electrical Parts List for Figs. 3a and 3b
Circuit Symbol Description Number
C1,4,5 100 pF ceramic 272-126
C2,6 3,6 0.1 £ 10% pF film 272-1069
C7 2.2 + 20% uF electrolytic 272-1435
c8* 0.01 £ 10% uF 272-1065
C8 2.2 uF electrolytic 272-1435
D1.,2,9,.4,5,6,7 1N4148 switching diode 276-1122
LS1* 8£2 speaker: see text 276-2401
Q1 see text
Q2 MPF930 N-channel MOSFET RSU
1':‘11" féff' S 1% 100k £ 5% 174w 271-1131
R3, 9 500k £ 5% 0.1W trimmer RSU
R7 10k + 5% 271-1335
RS 1.8M + 5% 1/4W RSU |
R12, 15* 100k + 20% panel mounted pot 271-092 '
R16" see text
S1 SPDT 275-603
U1 CD4001 AE or BE 276-2401 |
u2 CD4009/4049 AE or BE RSU
* Used only with the optional sidetone generator of Fig. 3b |

Table 2.
heat sink. For example, a TO-220
package has a junction to ambient
thermal resistance R,, of 62.5°C/W
and the junction temperature must not
be allowed to exceed 150°C. When
the device dissipates 2 watts the junc-
tion temperature rises 125°C above
ambient which limits the ambient 1o
25°C. The temperature near the tube
socket of a tube final can approach
100°C. Under these conditions the
power dissipation in the switch would
have to be limited to 0.4 watts. A heat
sink reduces the thermal resistance
from case to ambient and since the
device’s junction to case thermal re-
sistance, R,., is only few ohms (in
the range of 2°C/W), a moderate heat
sink can be effective in reducing the
junction’s temperature rise.

In general, the die size of a device
determines the DC current rating and
saturated drain resistance, R ., other
conditions being equal. For example,
Motorola’s MTP2N20 has an R . of
1.8 ohms, while the MTP5N20 has an

R, of 1 ohm, and the MTP8N20 has |
an R of 0.4 ohm. For a given drain |

current, the saturated dissipation is di-
rectly related to R, . Therefore, a
larger die has lower power dissipation
for a given current, A MTP2N20 dissi-
pates 1.8W when the drain current is
1A, the MTPSN20 dissipates 1W, and
the MTP8N20 dissipates 0.4 Watts.
The junction temperatures for the
three devices would be 112.5°, 62.5°,

-~ and 25° respectively. Holding the

junction temperatures to under 150°
limits the operating ambients to 38°C,
87.5°C and 125°C respectively.

It goes without saying that
MOSFETs with higher current ratings
have larger dice and cost more than
the lower current devices. A moderate
heat sink similar to Radio Shack P/N
276-1363 with a thermal resistance of
30 ohms is a cost-effective solution to
using lower current devices 1n higher
ambients. For example, the MTP2N20
has R . of 2.5°C/W and with a 30 ohm
heat sink the junction temperature
rise, when switching 1A, is (30 +
2.5)°C/W x 1.8W = 58.5°C, which
means it can operate in an ambient of

| 91.5°C. The MTP5N20 has R of

R h‘\""‘ﬂ-\ J
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Designed for the traveler to hang
on the inside of a hotel door, the
Datawave KL-1 Securnty Alert

emits loud beeps and flashing

lights when someone knocks or ':‘.‘,:..; ;}
if someone tampers with the Ll 1

door. Ideal for hearing impaired, || _ '||
the four high-brightness LEDs |
are easy to see from far away. |5 St
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alarm with lights or lights only. :
Requires 3 AA batteries

(not included).CAT # KL-1

50

each

$

Alkaline AA batteries
CAT BAT-AA 3 for $2.25
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Beautifully constructed
edgeview meter move-
ment. 2.75" X 0.8" face.
Scale is labeled
“BEATS/MINUTE" and is
calibrated from 50-150. I
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a blank scale. The black bezel is 3.53" X
1.33" and can be adjusted or removed. 0.1"
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4' cable with miniature 4 pin mini NS

DIN plugs on both ends. CAT# CB-363

$ 00 10 for $25.00
each 100 for $150.00

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handhiing lor the
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kit 7 (818)781-2653
E-Mail allcorp@alicorp.com
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1.67°C/W and under the same condi-
tions the dissipation is 1W and junc-
tion temperature if (30 + 1.67)°C/W x
IW = 31.67°C. With a heat sink, it
could operate in an ambient of 118°C.

However, if the cathode current
were 2A, the power dissipated in the de-
vices would be four times greater and
the heat sink would be more important.
Even with a 30 ohm heat sink the junc-
tion temperature ol the MTP2N20 1s an
unacceptable 234°C. The MTP5N20’s
junction temperature would be 126.7°C.
The lower R of the MTP8N20 results
in a dissipation of 1.6W. Its junction
temperature rise is (30 + 1.67)°C/W x
1.6W = 50.7° and it can operate in an
ambient of 99.3°C.

Clearly, the MTP8N20 is the transis-
tor of choice if the cathode current to be
switched is 2A while the MTP3N20 can
be used to switch 0.9A in a 102°C ambi-
ent. A very thin coat of thermal grease be-
tween tab and heat sink 1s needed to
achieve the lowest thermal resistance
from case to heat sink. Low thermal resis-
tance 1s desired because lower junc-
tion temperature leads to longer life.

A little less than 8V ol gate drive 1S
needed to drive either the MTP5N20
or MTP8N20 into drain saturation
with 2A of drain current. Therefore,
the keyer power supply should be
greater than 8 volts.

The power supply for the keyer is not
critical, except that the MOSFET QI
dictates a minimum voltage of 8V or
greater and the CMOS devices limit the
maximum voltage to 18V. The current
drawn by the keyer without the sidetone
is less than 0.1mA and a 9 volt transistor
battery has a life expectancy greater
than 1000 hours. The current drawn by
the sidetone generator is a function of

)
" |
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Fig. 4. A power MOSFET can cathode-key a
high power RF amplifier.
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the audio power output. With 100mW
output into 8 ohms, the current is
I 11mA which is best obtained with an
AC powered supply.

Adjusting or tuning the transmitter
can be done with a string of dots or
dashes if the duty cycle is factored into
the meter readings, 50% for dots and
75% for dashes. A “Tune” switch, S1 in
Fig. 3a, allows the transmitter to be op-
eraled continuously for tuning and the
transmitter’s meters to be read directly.

Initial adjustment of the keyer (o
produce the standard timing—dol
and space equal to one unit of time,
and dash equal to three units of
time—is straight forward. The only
test equipment needed i1s an aver-
age-reading voltmeter, either analog
or digital. Be aware that not all
DVMs read average on the DC
ranges. The procedure is as follows:

. Connect an average-reading DC
voltmeter between the drain of the
switch transistor, Q1 , and ground.

2. Note the exact indicated voltage
when the “Tune” switch, S1, is in the
“XMIT" position, and the key is up.
The voltmeter will read +V or E_ .

3. With S1 in “XMIT,” close the
key to the dash position and adjust
the “space” trimmer, R9, to make
the meter indicate exactly 25% of
the voltage measured in Step 2. The
meter’s needle will flicker if the
“Speed” control 1s set too slow, Set
the “Speed™ control to get a steady
meter reading.

4. Close the key to the dot posi-
tion and adjust the “dot” trimmer,
R3. to make the meter indicate 50%
of the voltage measured in Step 2.

That’s all there 1s to 1t. The
“space” trimmer controls the dura-
tion of the space relative to the dash
period, and the “dot” trimmer con-
trols the duration of the dot relative
to the dash period. The dash
period is controlled by the “Speed”
control, R12 .

The sidetone generator is a sepa-
rate option that may be used or not;
it has no effect on the keyer. It
doesn’t monitor transmitter output:
it only monitors when the key is
down and the transmitter should be
transmitting. If your transmitter
doesn’t have a built-in sidetone
generator, this one can fill the gap.

The keyer is a fine weekend
project for the [lat-walleted
brasspounder and the non-critical
components suit the most limited
junk box. With the design consider-
ations given, yvou can modify the
circuit to fit the parts at hand. The
keyver can make generating the kind
of CW you like easy. without spend-
ing a lot of money—and it may help

clean a few pieces out of the
junk box.

NEUER SARY DIE
Continued from page 7

Michigan Miracle 1s almost worth looking
at. The Michigan unemployment rate was
above the national average for 192 months
in a row (1978-1993). It’s been below the
national average for the last 28 months and
Michigan has been turned from a rust belt to
a erowth belt state.

The Republicans have eliminated the $1.8
billion debt; balanced the state budget for
five years in a row; cut taxes 21 times!:
downsized the state bureaucracy, while im-
proving state services: and eliminated a
bunch of red tape. For three years the state
has led the nation in wage increases. Job
creation has been at an all-time high. Michi-
gan has proven that tax cuts not only work:
they can work wonders! Now, if we could
just get Clinton to try a tax cul. Instead he
put through the largest tax hike in the his-
tory of the country.

They've reformed welfare, with the result
that over 90,000 Michigan families are now
on the payroll instead of the welfare roll.
And one in three of the Aid to Families with
Dependent Children (AFDC) 1s working as
compared to one in 12 nationally.

Those Pesky ETs

There goes Wayne, off his rocker again.
Well, some recent books I've read have cer-
tainly gotten me on a shuttle to Weirdsville.
Unfortunately, since a good deal of it makes
sense, I'm going to share it with you.

Unless vou've been squatting in a cave
somewhere, out of touch with the media.
you know about Harvard professor John
Mack, who decided to look into the stories
of people claiming to have been contacted
by aliens. His original intent was to show
how this contactee stuff was all some sort of
mass hysteria baloney. He ended up, after
four years of research, publishing a book
(Abduction) saying that the phenomenon is
real, which immediately made him a pariah
with his fellow professors.

If you've read Stricber’s Communion. and
his Breakthrough, both of which are tediously
dragged out stories which can help you en-
hance your speed-reading skill, you know that
tens of thousands of people have been report-
ing repeated contacts with ETs, and that most
of them don™ want to talk about it.

A reader sent me a copy of Dr. Arthur



Hom'’s Humanity's Extraterrestrial Origins,
subtitled, “ET Influences on Humanity’s
Biological and Cultural Evolution.” Yes,
this sure sounds like another woowoo-
weirdo book, based on wild speculation
(imagination). Instead I found a very care-
fully researched and thoroughly referenced
book. More about that coming.

Another similar book I read recently was
also well researched and annotated. This
was Temple’s The Sirius Mystery. I've writ-
ten about that recently. But, as carefully
done as that was, 1 found Yin's Pleidian
Perspectives on Human Evolution to be a
waste of time. If you're interested in some
solid pyramid research you'll want to get
the $14 Bauval & Gilbert paperback, The
Orion Mystery. And also, Tompkins’ The Se-
crets of the Great Pyramid, which is $30
and a big (416p) book. The mystery of how
these ancient civilizations suddenly sprung
up is also discussed by Hancock 1n his Fin-
gerprints of the Gods. All these books tie to-
gether in many ways, and lend support to
the conclusions in Horn’s book that aliens
have been around for thousands to hundreds
of thousands of years and have been guiding
our biological and social development for
their own purposes.

Horn points out that the introduction of
many languages and religions has served to
keep us at war with each other, thus keeping
us busy and more easily controlled. Worse,
he goes into details on how the major reli-
gions started, and then goes back to the
most ancient of texts to support his theories.

Horn’s theories also help explain why
paleontologists have been unable to find any
Darwinian predicted chain of evidence for
the beginnings of man. Somehow, we magi-
cally appeared, with no signs of intermedi-
ate life forms having yet been found. Poof,
suddenly there was man!

So, between Horn and his voluminous
references, the Strieber books, the contactee
stories, the millions of UFO reports, and
so on, these theories do help tie together
a bunch of evidence which mainstream sci-
entists are doing their best to ignore.
“Anomalies” is their explanation.

Being a pragmatist, I tend to go with any
theory that helps explain the facts. I try not
to get emotionally involved (make it a reli-
gious matter), and am open to any other ex-
planations which will also fit all of the facts
(and not just ignore them). And Horn does
do a good job of sorting out the facts and
assembling them into a reasonable theory.

I have no problem with the concept of
aliens visiting the earth hundreds of thou-
sands of years ago and doing some biologi-
cal engineering to provide them with a work
force. Or in some aliens still being around
behind the scenes, keeping track of and
influencing events. Even if you accept the
big-bang theory (which I no longer do),
the universe is plenty old enough for ad-
vanced civilizations to have checked out all
habitable planets millions of years ago.

Erich von Diiniken wrote about this stuff
in the *60s and *70s (Chariots of the Gods).
As | mentioned a few years ago in an

editorial, when von Diiniken brought up the
subject of the Admiral Piri Riis map and
cited a ham friend of mine, Father Linehan
WI1HWK, the head of the Weston Observa-
tory, as an expert on the map, I visited him
to see how well von Diiniken had done his
homework. I found that the map did indeed
show Antarctica as it was without the mile
or two of ice on it. Further, as a result of the
map, Fr. Linehan made soundings in
Greenland, where the map showed it to be
two islands, and found the map was right.
That was the first time this was known. So
where did a map showing an Antarctica and
Greenland without ice come from? He said
it had been copied from other much, much
older maps.

Oh yes, the map is centered from above
the pyramids of Egypt. Did you know that
the position of Egypt’s pyramids and their
size is a replication of the stars of Orion and
that the *“ventilator shafts™ in the Giza pyra-
mid pointed toward Orion, Sirius, and the
Hyades when it was built?

Well, this stuff is more fun to read about
than endless stories of the misdeeds and
waste of Congress.

Horn has done a monumental job of re-
searching ancient writings and posits an an-
swer for several major historical changes
which have baffled archeologists, such as
how man suddenly appeared, with no inter-
mediary life forms having yet been found.
And how, after a million years or so as
hunter-gatherers, suddenly, in just a few
years, man seems to have domesticated
plants and animals, making farming pos-
sible. Then there was the sudden appearance
of towns and cities, which call for major
developments in organization.

He also has done a remarkable job of re-
searching the early days of the major reli-
gions and explained many things about
Christ and Christianity that I never heard in
church. This is not stuff that any seriously
religious person should read. It's better they
don’t know.

I liked the way Horn’s story ties in with
what I've read in several other books on
Egypt, the Dogon tribe, Graham Hancock's
research, and so on. And Pat Flanagan's
work too. He's done a lot of pyramid re-
search. There’s a new book out on Flanagan
and his inventions'by Nick Begich, the chap
who wrote the HAARP book, Toward a New
Alchemy.

Yes, all this flies in the face of what
we’ve been taught in school and church, so
perhaps we’ll do better if we ignore trouble-
makers like Horn and believe what we’ve
been taught and can see. Any fool can
see that the sun is circling the earth, so no
wonder Galileo was given a hard time.

Rejuvenation

A while back an old man was struck by
lightning—and survived. It was what
happened next that was so surprising. He
grew a third set of teeth and a head of new
dark bushy hair. His inoperable cancers

Continued on page 33
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Number 24 on your Feedback card

Simple Mods for the Ramsey
FX Transceiver Kit

or those of you not familiar with
Fthe FX series Kits from Ramsey,

they are 12-channel, diode-pro-
grammed, FM transceivers with an output
in the neighborhood of 5 watts. The series
includes rigs for 6 meters, 2 meters, 220
and 440 MHz. The microphone, case and
speaker are optional. The theory and as-
sembly manual 1s all I could hope for.
That’s where the germ of some of these
modification ideas came from.

Mods? For a kit? Why build in the first
place? Scratch builders build for several
reasons. including the fact that the device
they want may not be available at any
price. It may be available but not exactly
the way they want it, or they may want to
create something which is uniquely theirs.
I suspect that our primitive ancestor who
lirst decided to keep the thighbone s/he
had just used for bashing something may
have decorated it for the same reason.

Front |

Bottom

| WEL e, et
Fig. I. Slide switches can be mounted easily
at points A, B and C. File notches in the
case top to allow free movement of the
switch handle. The side plate may need to be
shortened slightly.

24 73 Amateur Radio Today = January 1997

Customize it!

Kit building satisfies a large part of that
creative urge. Modifying the kit is an even
larger step in that direction. Besides, if
you built it and it quits working, you have
a better chance than almost anyone to
make 1t right again. And 1t’s just plain fun!

On/off indicator

The first change I decided to make to
my FX-146 was to install an on/off indi-
cator. I could have wired an LED to the
power switch or the wiper of the channel
switch but I decided to make 1t more use-
ful by connecting it to position #1 on the
channel selector switch (S2). That's
where I've programmed the repeater I
monitor 99% of the ume. If 1 see a green
light I know that the rig has power and it
1s tuned to the local repeater. 1 installed a
bi-color LED and connected the other half
to position #12, where I've programmed
the CAP repeater. Now I have an LED in-
dication that shows if I'm on channel 1 or
channel 12. I can count clicks in either di-
rection and know what frequency I'm
on—even in the dark, while driving.

A handi-ham suggested that it would be
nice if the rig beeped at channel one. I
haven't done that to mine yet, but it
sounds like a good idea so I might
implement that mod in the future,

Reverse polarity protection

The FX kit, as I received it, does in-
clude reverse polarity protection. An easy
way to provide that protection in a Kit or
other project i1s to install a nice hefty
power diode backwards between the posi-
tive line and ground. When power is

Peter A. Bergman NOBLX
3517 Estate Dr. SW
Brainerd MN 56401

connected properly—negative line to
ground—the diode will look like a very
high impedance—an “open™ —and have
little or no effect. But, if the leads are re-
versed at the power source the diode will
look like a short and blow the fuse before
any damage 1s done to the rig.

In the December 1994 i1ssue of 73,
Frank Kamp K5DKZ describes another
method of reverse polarity protection us-
ing a bridge rectifier. Il' you use his
method it doesn’t matter how you apply
power as the bridge insures correct
polarity. Cheap insurance either way.

Non-standard splits

When I bought my FX kit I was assured
that 1t could be programmed for the Civil
Air Patrol repeater frequency pair. So
when I got to the programming phase of
construction I put in 146.52 like the book
said. Then I installed the programming di-
odes for the local ham repeater. So far so
good. Then I put in the CAP output fre-
quency of 148.15. Fine. I could hear the
repeater, Then I went to the auxiliary line
on the matrix and tried to put in the 4.25
MHz split. After considerable study—and
hair pulling—I decided that I could get
close but not close enough. A couple of
phone calls to Ramsey later I'd learned
two things. The auxiliary line in the ma-
lrix was not set up to be programmed for
4,250 kHz or any other split that could not
be divided evenly by eight. And the bits I
needed to program that split were there
but they were soldered to both sides of the
plated-through board at U10, one of the
TAHC283s.



A number of alternatives suggested
themselves to me but 1 settled on the
cheapest. I used a needle-point jeweler’s
file to cut pins 6, 2 and 15 loose from the
board. They are, respectively, 1, 2 and 4
bits. Then each pin can be tied above
ground with a 100k resistor and program-
ming diodes run from each pin to the aux-
iliary line as needed for your application.
It’s kind of a combination of the worst as-
pects of “ugly construction™ but mine has
been that way for two years and still
works fine. If you are absolutely certain
that you will never ever want (o install a
non-standard split just solder U10 to the
board. If you think you might, then socket
the durned thing so you can get to the pins
later.

Access tones

Most Civil Air Patrol repeaters share
one frequency pair and require a
CTCSS tone for access. I had decided to
try using another Ramsey Kit, the TD-1
Tone Decoder-Encoder, to generate the
access tone for our local CAP repeater.

The TD-1 Tone Decoder-Encoder is a
fun little Kit all by itself. The board 1s
not much bigger than an Elvis com-
memorative stamp and only takes a few
minutes (o assemble, but it comes with a
16-page manual that explains a lot
about CTCSS and DTMF tones and
gives some ideas about everyday
control apphications.

All T had to do to get the TD-1 to
work for me in the FX transceiver was
to add a one-transistor buffer stage and
level pot to the basic kit, as explained in
the TD-1 manual. Connecting it to the
fransceiver was a piece of cake since
Ramsey plainly marks the points for
“PL" input and various points on the
transceiver board where I could get the
8 volts o run the tone board.

This gives me one tone which I can turn
on and off with a litle slide switch. But
what if I want more tones? The frequency
of the TD-1 is set with a precision pot.
How about installing a hittle sub-board
with two or three pots and a front panel
switch to select the tones? No, it won’t
give me access to all the CTCSS tones,
but I don’t travel much anyway. Ramsey
does have a new kit, the QT-1 Subaudible
Tone Encoder/Decoder. I've not had a
chance o try it out but it is very small and
does generate any of the CTCSS tones via
swilch settings.

You could also hook up a TD-1 as a |

tone decoder. Then when 1t is turned on,
your receiver would be silenced until
someone transmitted that tone. Hmmm. A
private line. Wonder what we should call
it?

If you are concerned about running out
of room on the front panel look around
and see if you can find a pair of concentric
shaft pots—with an SPST switch. Then
you could gang the on/off, volume and
squelch controls. That should help make
more room for your modifications.

Out-of-band operation

All of the FX rigs are capable of opera-
tion outside of the ham bands. where you
do not want to transmit without the proper
license. A flashing LED installed in the
front panel—or wherever you want it—
and wired to the appropriate channel-
switch position will help you avoud
embarrassing little incidents. And visits
from the FCC or X-Files. You could make
it beep there 100.

Channel expansion

When I ordered my FX Kit, one of my
concerns was that it has “only™ 12 chan-
nels, so once I had 1t working, I just had
to try expanding it. The method I was
looking for had to be cheap—excuse
me—thrifty, and fit into the rig with
minimum fuss and no external parts.
['ve seen plans for an interface that al-
lows the user to control the frequency
with an external computer and there 1s a
kit available now that moves program-
ming 10 the [ront panel, but I wanted
thrifty my way.

The local club operates a weekly
emergency services/test net on the re-
peater output; if the machine quits
we’'ll know where 1o meet and what
kind of coverage to expect. In fact,
once, about 30 seconds into a
Skywarn Net the repeater took a light-
ning hit and went off the air, so I knew
I wanted 147.03 simplex, but I did not
want to tie up one of my precious 12
channels for it.

Once you have programmed a fre-
quency you have to decide il it is going
to be +rpt, -rpt or simplex by installing
a diode on the matrix at one of those po-
sitions. I installed the diode on the
wiper of a double throw switch and ran
wires from the contacts of the switch to
+rpt and simplex.

I knew before I started that I wanted to
program 146.73 and 146.76, and when |
looked in the book I saw that both fre-
quencies used the same number of diodes
with only one of them being in a different
position. I decided that I could use the
same swilching idea to put two repeater
pairs on one channel position. All very el-
ementary to this point, but where do we
put this growing number of switches
without creating a monster we can’l use
without accidentally bumping things? The
solution turned out to be so simple that
I’ve wondered if Ramsey planned it that
way.

[f you look at Fig. 1 you’ll see that the
Ramsey case is a six-piece clamshell de-
sign. In each corner where the pieces
come together there is room, with a mini-
mum of metalwork, to install a slide
switch. The switches, standard size me-
dium duty DPDT, required a minimum of
trimming and filing to fit the case. The
mounting ears on the switches are
clamped between the case bottom and in-
ner plate and either the front or rear panel
mounting ears. This mounting method is
very solid and has really stood the test of
time here.

You probably won’t want to install any
accessory switches in the right rear corner
near the antenna connector. If you do you
might end up feeding RF to some part of
the rig that really isn’t ready for it and 1t’s
hard to predict what the presence ol extra-
neous leads in and around the final will do
(0 your outpul.

Antenna connector

I'm one of those guys who really
doesn’t care o use connector adapters.
They usually add a bit of attenuation and
frequently get lost. So nstall a BNC con-
nector next to the stock SO239 and wire
them in parallel. There is plenty of room
and it shouldn’t hurt anything.

Conclusion

Naturally, before you install these
mods, or any others, it makes sense 1o
make sure the device works the way it’s
supposed to. If you have absolutely no ex-
perience in building there are a number of
inexpensive kits that will help you get
started. Give it a try.

Both of the kits mentioned above are
available from Ramsey Electronics, Inc.,
793 Canning Pkwy, Victor NY 14564;
phone (716) 924-4560. 75}
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Number 26 on your Feedback card

Build This Receiver Preamplifier

... and use almost anything for an antenna.

hat’s happening on the 49

meter band? Is 15 meters

open? How about 107 Want
to look for beacons on 200 kHz?

If you are like most of us, you don’t
have antennas for every band. If you are
an SWL you probably would like to
cover frequencies from 200 kHz to 30
MHz or more, and a hall-wave antenna
at 200 kHz is almost hall a mile long.
Don’t despair, there is a solution: a high
input impedance preamplifier. The

preamplifier must have a reasonably

high input impedance for random wires,
either vertical or horizontal, and a low
output impedance to drive today’s 50
ohm input impedance receivers, and it
must have an adjustable gain from 1 to
20 dB.

Here is a preamplifier that lets you
use a short antenna over the range from
100 kHz o well over 55 MHz, with ex-

cellent sensitivity. Using a vertical 30-
inch piece of number 12 wire, or a few
feet of wire laying on the lloor, signals
which had been barely moving the S-
meter were 10 to 20 dB over S9Y using
the preamplifier, even at 200 kHz.

Construction

This preamplifier can be easily con-
structed 1n a few hours, and this will
be time well spent. The design utilizes
Iwo fransistors in a complimentary
configuration with feedback to
broaden the frequency response and
provide the needed, low output
impedance.

Fig. 1 illustrates the configuration.
Transistor Q1 (NPN) in directly
coupled to PNP transistor Q2. Feed-
back from the collector of Q2 to the
emitter of Q1 1s accomplished by

o O
C6 10 UF / | i |

—
R — e —
P

| RS 5 — . UF —
R3 1k C5 e
5 RLI v .
¥ | UF C4
-“."Et'_l —_—
| Output
| Cl .1 UF o
1 UF Receiver
Q1 2N3904
Q2 2N3906

(See text for other types.)

Stephen James Erst WOQHV
17516 SE 96th Court
Summerfield FL 34491

Fig. 1. Preamplifier schematic.
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\ Photo A. The completed preamplifier unit.

resistors RF and RA. Because of the
high open loop gain of the amplifier
the gain of the amplifier is RF/RA, or
20 dB maximum. A 1K polentiometer
changes the effective value ol RA, re-
sulting in a minimum gain of near unity.

The amplifier 1s constructed using a
Radio Shack™ perfboard, and 1s rela-
uvely simple. Because of the wideband
nature of this amplifier care should be
exercised to prevent ground loops.
which will cause oscillation. This
should be checked using a detector on
the output with no signal input. There
should not be any detector output with
no input signal. A detector configura-
tion suitable for this purpose is shown
in Fig. 2. Input terminals are provided
for coax or a wire antenna and the out-
put uses a BNC connector to connect (o
the receiver.

The amplilier may use almost any
complimentary pair ol (ransistors. |
used a 2N3904 for Q1 and a 2N3906 for
Q2. If wider bandwidth is desired, a
2N918 and a 2N3546 may be used. An-
other combination is a 2N2222 and a
2N2907. The pinout for the transistors
used is shown in Fig. 3.



i

Cl 01 UF R1 39 MEG To scoped or
_I O meter
1 Input 10 MEGOHM
D1 IN3A =
| Shielded Cable

Fig. 2. Detector for checking if the |

preamplifier is oscillating.

The 1k gain control may use Radio
Shack’s 35k potentiometer shunted by
1,250 ohms made up from a 1k resistor in
series with 250 ohms. An on/off switch
should be used to disconnect the battery.

The operating voltage may be pro-
vided by a 9 volt battery or by an AC
power supply consisting of a trans-
former, rectifier and filter capacitor.
Regulation 18 not necessary. A typical
power supply is shown in Fig. 4.

e

E
B

_ 1 C

Fig. 3. Pinout of the 2N3904 and 2N3906
transistors.

| D1 IN4001

Fig. 4. Suggested AC power supply.

115 VA 3 VAC

Because of the broad bandwidth and
the high gain of this preamplifier some re-
ceivers may be prone to intermodulation
distortion and poor spurious frequency re-
jection due to signal overload. If you ex-
perience such problems, reduce the
antenna size or preamplifier gain. If you
still experience problems, preamplifier
preselection may be necessary. To main-

tain the high impedance of the preampli-

fier a simple parallel-tuned network with
capacity coupling to the antenna may be
used. One such network is shown in
Fig. 5.

The performance of this preamplifier
IS impressive because of its low output
impedance and high input impedance.
This project can be completed in a few
hours from the junk box or from parts
readily available from Radio Shack.

To preamplifier
antenna terminal |

=

Fig.5. Preselector for the preamplifier if spurious
response and intermodulation are problems.
Parts values vary depending on the band.

Hook it up to a chunk of wire or what-
ever you have for an antenna and check

1t out. 73]
Parts List
H1, R2 5.6k
R3, RS, R6, RF 1k
RA 100
R4" {see nola) 1k potentiometer, with switch
C1,C2,C3,.C4,C5 0.1 pyF capacitor
C6 10.0 puF capacitor
Q1 2N3904
Q2 2N3906
9 volt battery
*Note: A Radio Shack 5k potentiometer may be used,
shunted by 1k In series with 250 ohms.
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Number 28 on your Feedback card

Rechargeable
Batteries

The bottom line.

he rechargeable battery business

is booming today. With the wide-

ranging market in amateur radio
and business-band portable transceivers
(HTs), the portable miniature cellular
phone explosion, and now portable
laptop and notebook computer sys-
tems, rechargeable batteries are found
in many more areas of life than ever
before. Understanding something
about these batteries and their tech-
nology has also become increasingly
important, so here’s a brief primer in
easy-to-understand terms.

Mr. Wizard stuff

All batteries work on a similar prin-
ciple: Current flow between a nega-
tively-charged metallic plate and a
positively-charged metallic plate 1s
stimulated by a highly ionized electro-
Iyte, such as an acid. Even a lemon,
with its naturally acidic juice, will act as
a battery when two plates of dissimilar
metallic composition are placed within
it. Do you suppose that’s where the term
“juice” comes from?

Back in the old days

For decades, the only practical re-
chargeable battery was the lead-acid
battery, primarily used in automobiles,
boats and airplanes as a storage medium
for electrical power. The vehicle’s en-
gine. when running, can drive a genera-
tor or alternator for recharging the
lead-acid battery. Then, about 30 years
ago, nickel-cadmium rechargeables
came onto the scene and took up some
of the market share for portable elec-
tronic devices of the time (larger “wel”
28 73 Amateur Radio Today e« January 1997

Dave Miller NZSE
7462 Lawler Avenue
Niles IL 60714-3108

NiCds were also used 1n stationary bat-
tery back-up applications, but were
costly). Lead-acid batteries soon chal-
lenged NiCds’ dominance in the por-
table electronics field with a “eelled
electrolyte™ version. Both battery tech-
nologies have had their successes and
drawbacks in portable electronics since
that ume. At present, we also have two
newer battery technologies struggling
for our attention: nickel-metal-hydride
(NiMH) and a rechargeable lithium for-
mulation. Let’s take a brnief look at all
four competing formulations.

Boring definitions

First, a couple of definitions. A “cell”
is the basic unit. A number of cells are
connected in series so that their com-
bined contributions add together. So a
battery's cell 1s just one unit, and the
battery itsell is a number of those cells
connected in series-additive form. Even
though we ordinarily call a flashlight
cell a battery. that’s not technically cor-
rect—you need two or more cells in
series 10 make up a “battery™ of cells.

Lead-acid cells

Let’s look first at the lead-acid cell
formulation. The biggest advantage of
lead-acid cells is cost; theyre relatively
inexpensive 0 manufacture. Lead-acid
cells also can be easily kept up to snuff,
charge-wise, with a constant voltage
charger, with no ill effects. In fact, they
rather prefer that kind of treatment. On
the disadvantage side of the coin, how-
ever. lead-acid cells are heavy. They
have the poorest weight-to-energy ratio
of all the battery formulations; lead is

heavy stuff! The acid used in lead-acid
cells (sulfuric acid) is noxious and corro-
sive if spilled or if accidental leakage oc-
curs, Other formulations aren’t as
immediately destructive as sulluric acid;
it can be nasty! Eventually the lead plates
in a lead-acid battery become clogged or
nonporous (technically called “sulfated™)
and the cell is no longer rechargeable.
Lead-acid cells are usually rated for 500
or more recharges before this happens,
but it’s also predictable on a time-from-
manulacture basis. The “spongy lead” in
lead-acid batteries has to be beefed up
with the addition of antimony (a brittle,
white-colored base metal). Antimony re-
acts with the acid and eventually contami-
nates the “spongy lead.” so lead-acid cells
have a built-in clock once the acid 18 intro-
duced. When that clock runs out, the cell
is unsalvageable. A Happy Motoring Tip:
Best not to “push™ your car ballery 100
much beyond 1its life-in-years rating
printed on the case.

NiCd cells

Nickel-cadmium cells, on the other
hand, have a much better weight-10-en-
ergy output ratio than do lead-acid cells.
This can be very important to users ol
today’s mimature electronic devices,
but these batteries are also more expen-
sive (o make. NiCds maintain a rela-
tively constant output voltage as they
discharge, whereas lead-acid cells drop
off (voltage-wise) more linearly. But
NiCds also have a “memory eflect” at-
tributed to them. One manilestation of
this “memory effect” is when NiCd
cells are kept on constant charge: They
tend not to deliver their full potential
charge unless they're first fully dis-
charged. The way this oddity in NiCds
shows up goes something like this:
When a NiCd cell is fully charged, its
open terminal voltage is about 1.4 volts,
As the battery’s reserve is drawn upon
by the load, that figure drops fairly
quickly to 1.3 volts, then to 1.2 volts.
The NiCd cell maintains that 1.2 volt
level right up to the end ol its useful dis-
charge curve, at which point it drops
quickly down to 1.1 volts, and then
lower... all the way to zero. When that
1.1 volt point is reached the load should
be removed, because further discharge
can harm the pack. In any pack ol six,
eight or 10 cells, one or two cells will
always hit bottom first, and if the load is
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See our Web site for more information.

B Inside Exhibit Booths
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E-mail to exhibits @ hamvention.org
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COMMUNICATIONS

MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964

FAX (incoming): (937) 274-8369

E-Mail: info@hamvention.org

WWW: http://www.hamvention.org

FAXMail: (Outgoing) You must have a
touch tone phone and call from your
Fax machine. Set your Fax to manual

send/receive, then call (937) 276-6934
and listen for voice instructions.

PHONE: (937) 276-6930. Chairman
Voice Mail box numbers are available via
FAXMail or the Web.

General Chairman: Dick Miller, NSCBU
Asst. General Chairman: Jim Graver, KB8PSO
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ADVANCE REGISTRATION

— - —— i — W R . — — — ——— — - _— — -

FOR CHECK ORDERS: Quantity
Make checks payable to: Dayton HAMVENTION Admission.............coceenennen — @ $13.00" =$
Enclose the amount indicated in U.S. dollars and type or print (valid all 3 days)
your name and address clearly. A $25 service charge will be Grand Banquet ..................... ———— @ $25.00™" =9
assessed on all returned checks. Do not send credit card orders  Apernate Activities
to this address! Saturday Luncheon ................ — @ $10.00 =$
Mail to: Dayton Hamvention Box 1446, Dayton, OH 45401-1446  Sunday Luncheon .................. —— @ $10.00 =3
FOR CREDIT CARD ORDERS: Credit Card Service Charge. @ $1.25/ticket =9
Add $1.25/ticket service charge FAX to (937) 278-4633 or mail " $15.00 at door **$30.00 at door, if available Total § m——
to: Dayton Hara Arena = 1001 Shiloh Springs Rd. » Dayton, OH _
45415. Do not send checks to this address! |@ -m P L T % ol (O ) N j ]
Name | Call Expiration Date:
Month Year
Address
City State Zip
Dﬂﬂime Phone ( ) E‘U’Eﬂing Phone ( } haﬁiVTe{:ntlon

PLEASE PRINT! THIS IS YOUR RETURN LABEL.




From
Micro
Computer

RC-1000
REPEATER

Concepts CONTROLLER

o Autopaich » Reverse Autopatth
e User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $199.95

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

| 813-376-6575
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here's the Beam?

Unobtrusive DX Guin Antennas for 850 thra 10
» Easily hidden * Install Fast » Fixed or Portable ¢
There's 5 20 meter antenns with sesl DX Puack
hidden i this picture. You can't see il 3ad your
Mes  meighbors can't either. But it works DX barefoor

ey asyaay. How about a bow profile 50 40 3 m-
SW bander” Or 3 2 element monobander for the arm?
£ All easady it the pockethork- Priced $ 2910 S99,

Work DX without telling the neighbors

) Infopack $1 AntennasWest
Rox SO062-R. Prove UT 84605 (801) 373-8425

CIRCLE 332 ON READER SERVICE CARD

ICK, AND SIMPLETT1

Flash cards NOVICE thru EXTRA theory. Key-words
underlined. COMPACT - EASY Owver 8000 sets used.
A card for each question!

NOVICE $11.98

TEé:HNI E,: AN §1 u.:g =

ADVANCED stegs Call Today! [SRF=r=iteaz
EXTRA  $1445 1.900-OKK-HAMS o tmasms =
Shipping 1 - &£4.00 e e

20r more - $5.00 VIS sTUDY GUIDES

— - P.O.BOX 17377
—_— ﬂ .h:-;I SL HATTIESBURG, MS 38404
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,CornerBeam?

SWR < 1.2:1 across the band
Gainofa 15 ft Yagl

No dimension over 7 fi

40 dB Front-to Back Ratio
60" Half-power Beamwidih
Mounts directly 10 mast
Vertical or Honzontal Polanization

meters $145, 220 MHz S145, 70em S115, Dual 136/3430 $163
Weighs only 10 Ibs. Add $11 Shipping & Handling. Info 51

AntennasWest Order HotLine
\ Box 50062 Provo UT 8460< 801 373 8425 _)
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FREE CONSTRUCTOR'S CATALOG!

i

L4

4 gl e

ORDER
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*WIUST MENTION AD #0R DiSDOUNT

B ORDERS B00-634-3457 @ FAX BOO-551-2745
OFFICE T02-565-3400 @ FAX 702-S55-4828
SESCONE. INC. 2100 WaND DS SENDERSON, NV B80S
S TR WD o T el W S Rty RO TR

e renmn ww wouw s Eard ba o e i P

CIRCLE 167 ON READER SERVICE CARD
30 73 Amateur Radio Today +« January 1997

still connected to the pack, current in
the reverse direction will be forced
through the bottomed-out cells, causing
them to reverse polarity. They're usu-
ally not salvageable after that happens.
Since the drop from 1.1 volts per cell is
rapid, “smart” devices will automati-
cally shut down at the point of 1.1 volts
per cell, saving the pack from potential
harm. The memory quirk mentioned be-
fore, however, causes the fast drop-
down to occur at a somewhat higher
terminal potential than 1.1 volts per
cell, so it can be a fooler. The pack (bat-
tery of cells) becomes “trained” to ex-
pect recharging at a higher point in its
discharge curve, and therefore won’t
deliver as much energy to the load be-
fore it “wants” recharging. It's shaken
back into reality by one or two deep dis-
charges, carefully monitored so that cell
reversal doesn’t accidentally occur. So
remember that NiCds can become
“spoiled” by over-feeding, but it's usu-

| ally a correctable mistake, even though

it's somewhat inconvenient.

It’s best to charge NiCds slowly, over
16 to 18 hours, but rapid charging is
possible if the cells are built to take the
extra punishment. Heat is the enemy of
NiCds, and rapid charging causes heat
buildup within the cell—it’s a sign that
the chemical reaction of recharging is
taking place too quickly for the cell to
handle properly. Rapid charging gener-
ally reduces the pack’s useful life by
50% or so, about the same as that of a
lead-acid battery. It’s often an acceptable
price for the convenience of rapidly re-
charging when that option is valuable to
the user. When the pack reaches full
charge after being rapid charged, a shight
discharge can be detected and the rapid-
charging turned down to a trickle charge
(hopetully).

NiMH cells

A newer alternative to Ni1Cd chemistry
is NiMH, or nickel-metal-hydride. NiMH
cells have about the same energy-to-
weight ratio as do NiCds, but NiMH cells
have a much greater energy-to-volume
(physical size) ratio—about 25% more.
This means that a NiMH cell can be the
same physical size (even though some-
what heavier) as a NiCd, and will deliver
25% more energy per charge. NIMH is
also more “environmentally fnendly” and
1S sometimes called the “green recharge-

able cell.” NiMH cells can be charged
more quickly than NiCds without loss of
potential recharge cycles. They can stand
more heat buildup, and, in fact, normally
get hotter during recharge than their NiCd
counterparts—but that’s normal for the
NiMH chemistry. They also don’t ex-
hibit as much “memory effect” as
NiCds do, but there is still some
memory retention. The “normal” output
voltage per cell is 1.2 volts, just like a
NiCd cell. The number of charge/dis-
charge cycles for the NiMH chemistry
is about the same as for lead-acid and
rapidly-charged NiCds; about 500.
They're a bit more expensive (0 pro-

- duce than NiCds right now, but the price

will no doubt drop as more companies
gear up for their production and the
NiMH market-share increases.

Rechargeable lithium cells

The highest energy-to-weight power
density of all of the formulations is found
in the fourth and final formulation, the re-
chargeable lithium cell. Lithium
rechargeables can pack double the energy
(in terms of both volume and weight) of
NiCds. The specially formulated lithium
compound used in lithium rechargeables
produces an open terminal voltage of
about 3.5 volts per cell. Lithium
rechargeables are quite new, and therefore
the most expensive to produce, for the
moment. Manufacturers are also hav-
ing problems producing rechargeable
lithiums in multi-cell packages, but that
also may be a temporary drawback.
Lithiums are the most “environmentally
friendly” of the lot and they have no
“memory effect” at all. Rechargeable
lithiums seem to be the technology to
watch in the next few years for
rechargeable-battery-operated gear.

Non-rechargeable alkaline cells

Just as a comparison: The non-re-
chargeable alkaline cells that we’re all fa-
miliar with produce 1.5 volts per cell
Their energy-to-weight ratio is roughly
double that of the heaviest of the
rechargeables, the lead-acid cell, and
about the same as that of a NiCd. Their
energy-io-volume ratio (energy to physi-
cal size), however, is about the same as
lead-acid chemistry, so they're much
worse in that respect than NiCds, NiMHs
or lithiums (just an interesting aside). 7]



Number 31 on your Feedback card

A Positive and
Negative Power

Supply

A simple one-evening project.

any circuits using operational
amplifiers (op amps) require
both positive and negative voit-
ages to operate correctly. This s quite com-
mon, especially in many direct conversion
receivers, active audio filters, function gen-
erator circuits, etc. Most commercial power
supplies produce only positive voltages, usu-
ally just +13.8 VDC, so you’re going to need
a simple power supply to solve this problem.

Some hams solve it by connecting two 9
volt batteries in series with the connection
between them becoming the common, usu-
ally ground, terminal. While this does pro-
duce 19 volts, these batteries are not only
expensive, but have to be replaced periodi-
cally. When something stops working right
how long will 1t take you to find it’s a
pooped-out battery?

The simple power supply described here
produces not one, but two different positive
and negative voltages, and requires only
eight inexpensive components in addition
to the small power transformer. The total

cost should be no more that what you would
pay for one or two pairs of 9 volt alkaline

J. Frank Brumbaugh KB4ZGC
P.O. Box 30, c/o Defendini
Salinas PR 00751-0030

batteries, and can probably be constructed
entirely from the contents of your junk box.

Because most circuits requiring split posi-
tive and negative voltages draw very little
current, and usually do not require specific
voltage levels as long as the voltages sup-
plied are within device specifications, simple
rectifier/filter circuits providing unregulated
output voltages can normally be used satis-
factorily. However, where specific voltages
are required, such as +12 and -5 volts, small
100 mA three-terminal regulators can easily
be added to the basic circuit.

The circuit

The basic circuit for this dual, split-voltage
power supply is illustrated in Fig. 1. The ad-
dition of regulators, if required, is illustrated
in Fig. 2.

A small power transformer with a center-
tapped secondary 1s required if two sets of
output voltages are required. If only a single
pair of positive and negative voltages are
needed, no center-tapped secondary is
needed. If you use a center-tapped trans-
former, you can use either half, both halves

Tl

117 VAC

Di
T & T—” I O J1 +9 VDC
+
a3 U a4 +—7 O 129 VDC
+‘ C2 \U/ Farn C1
. I ‘ O J3 Common
D3 1
H € O J4 +18 VDC
l K & O J5-18VDC

Chassis Kits HackShelves

Cabinet Kits Rack Equipment
Assembled Cabinets Antenna Grounding Kits
| Slope Box Kits Tower Mounted Box Kits

‘ UHF & VHF Antenna Dipole Hangers

Power Divider Kits

Small sheets Aluminum and Brass
UHF / VHF Antenna Parts

Byers Classcs Rits
Charles Byers K3IWK
| 5120 Harmony Grove Road = Dover, PA 17315
| Phone 717 - 282-4901
Between 6PM and 9:30PM EST. Eves.
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Other Enclosures

Fig. 1. Unregulated power supply schematic. All capacitors are 1000 uF, 25 WVDC. All

diodes are IN4001 or equivalent.

INSURANCE
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

7901 Laguna Lane
Orland Park, IL 60462

800-988-7702 Anytime
E mail: hamsure @ aol.com

. | Available only in the
G| 48 continuous states
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H} w:u Dﬁ:rﬁmrm panel is
weighs
Iil:r lnﬁ dulwnrs mA for |
g or direct operation. Tough,
wﬂh no u: break. So
ruggad Uncle Sam used this for
spoter muumﬂiﬂm and portable
repeaters in Deseri Siorm.
Ready o use. $169. Add §5 S&H. Info §1.

Order HowLine

801 373 B423 )
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AntennasWest

Box 50062 Pravo UT 84603
i

l"ﬂﬂﬁ Sﬂlfﬂﬂf

*AMATEUR RADIO BATTERY PACKS

* REPLACEMENT RECHARGEABLE INSERTS
*LAPTOP COMPUTER BATTERIES
*CAMCORDER BATTERY PACKS
"CELLULAR PHONE BATTERY PACKS I
*SEALED LEAD-ACID BEATTERIES
*0.E.M. & CUSTOM ASSEMBLY PACKS

*AUTHORIZED SANYO NiCd DISTRIBUTOR

Call or write for our free cataiog!

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

2211-D Parview Rd., Middieton,WI5 356 2

Phone [608] 831-3443 / Fax [608) 831-1082
DEALER INQUIRIES INVITED
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separately, or the full secondary, depending
upon the needs of the circuits to be powered.

The basic circuit uses four half-wave di-
ode rectifiers and four filter capacitors, and
will produce two sets of positive and nega-
tive voltages. One, using the full secondary,
is twice that of the other, which uses only
half the secondary. This provides consider-
able leeway in selecling a suitable voltage
pair. It also allows regulating either or both
voltage pairs, using the small 78LOxx and
T9LOxx regulators.

Terminal J3 1S common to both voltage
pairs, and although nommally connected to
ground, it can be left floating if you want.
However, it must be connected 1o the “com-
mon’ i the circuit being powered.

The voltages given in Fig. 1 are
nominal voltages derived from using a

12 VAC center-tapped secondary of

ransformer TI1. JI (positive) and J2
(negative) provide 9 VDC referenced

“It’s almost impossible to wire

this circuit wrong — but
Murphy’s always lurking
nearby.”

(o J3, common. Likewise, J4 (positive)
and J5 (neganve) provide +18 VDC rel-
erenced to J3.

These voltage are nominal, with no |

load current being applied, and with 115
VAC applied to the primary of Tl. There
may be slight variations [rom these
nominal values measured [rom your

supply.
Construction

There is nothing critical in lead
lengths nor component placement. It
can be constructed i any type enclo-
sure, or even on a breadboard, but
watch out [or the AC input terminals.
You can build it into the equipment in
which it will be used. You may also
eliminate T1 by building it into your sta-
tion power supply. using ils power
transformer lor a source of low voltage
AC to the rectihier/filter circuits. How-
ever, if the station power supply incor-
porates a bridge rectifier this may not be
possible because of potential voltage
differences between power supply
negative, and common in this circuit.

Be absolutely certain you observe
the polarities of diodes and filter ca-
pacitors, and double-check these be-
fore applying power to TIl. A filter
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From D1.C1 Junction

— O J1 +LV Reg.

"
From D2. C2 Junction }L 79 LXX | O J2-LV Reg.
13
From transformer center tapx“ ‘ O 13 Common
From D3. C3 Junction 2 78 LXX O J4 + HV Reg.
: : J5
From D4, C4 Junction >7 79 LXX l e O J5 - HV Reg.

Fig. 2. Adding three-terminal regulators to the basic supply circuit.

capacitor connected backwards can |

destroy 11s associated diode, and can
also explode! An incorrectly installed
diode will apply reverse voltage to its
associated filter capacitor, with similar
fireworks.

Also note the connections to the
78LOxx and 79LOxx regulators, which
are different from each other, if these
are needed 1n your application.

Although not shown in Fig. 2, you may
wish to bypass inputs and outputs of each
regulator to enhance stability and to elimi-
nate any hash impressed on the DC volt-
age rails by the circuits being powered,
which could interfere with proper regula-
tion. In this application, 0.1 uF bypass ca-
pacitors should be sufficient.

Remember to return J3 common. 1o
which the bypass capacitors are re-
turned, to the common in the externally
powered circuit. Usually this will be the
DC ground, in which case the bypass
capacitors should be returned to the
nearby chassis ground, as would J3.

Although the example illustrated in
this article provides a nominal +9 VDC
and £18 VDC. which should suffice for
most circuits requiring a split voltage
supply, a center-tapped secondary of 24
VAC will produce nominal +18 and 36
VDC.

Caution

A transformer supplying more than 12
VAC will produce peak vollages exceed-
ing the diode peak inverse voltages and
capacitor working voltage of those speci-
fied. In this case, substitute components
which will withstand higher voltages.

Because circuits requiring split volt-
ages for proper operation draw only
a few milliamperes normally, a very
small and 1nexpensive power (rans-
former can be used for Tl. A transformer
with a 12 VAC center-tapped secondary
rated at 100 mA or more should be suf-
ficient. Just be sure the secondary is
center-ltapped if you want two sets of
split voltages.

Here 1s a rule of thumb which, if ap-
plied in every case, will save a lot of
problems in the future: Every time a
supply voltage enters or exits an enclo-
sure, bypass inside the enclosure, using
a 0.001 uF, 0.1 uF and 10 uF electro-
Iytic capacitor in parallel. These capaci-
tors, acting in concert, will strip the DC
lines of any hash generated within or
external to each enclosure.

Operation

Check the voltages between J3 and all
output terminals before using the supply
lo power other circuits. Although it is
almost impossible 10 make a wiring er-
ror in a circuit this simple if care is
taken to correctly orient the diodes and
capacitors with respect to their polari-
ties, Murphy is always lurking nearby,
S0 be sure betore you apply power.

If the four voltages and polarities
measured are not similar to those given
here. turn it off and see what you've
done wrong. Look for poor solder con-
nections and reversed polarities. Re-
place any components installed in
reverse with new ones, just to be sure
since they may have been damaged.
Feel the diodes, if they are warm look



78 LXX 79 LXX

ﬂmgn CMHQ]UI
Common In

Fig. 3. Pinouts for the common positive and
negative low current regulators.

for possible shorts. The associated filter
capacitor might be leaky and need to be
replaced. Check also for any shorts to
common.

If you do not regulate the output volt-
ages, you may notice that there is a
slight difference between the voltage
levels in the pair being used. This is
normal and reflects the different current
requirements of the circuit being pow-
ered. If the circuit functions correctly
don’t worry about the voltage differen-
tial, which is usually of no conse-
quence. But if it really bothers your
sense of perfection, add regulators.

When adding regulators, remember that
they require head space—higher input
voltages than the desired output voltages.
The 9 VDC rails can be regulated to 6
volts or less, and the 18 VDC rails can be
regulated at 12 volts or less, and possibly
even at 15 volts in most supplies.

You may be tempted to use zener di-
odes as regulators. I don’t recom-
mended this because they will cause
additional current drain, and the diode
and its dropping resistor have 10
be matched to the current required by
the external circuit. This limits the uni-
versality of uses for which this power

supply was designed. 72|
Parts List
C1-4 1,000 uF 25W VDC

(minimum) electrolytic
capacitor

Rectifier diodes; 1N4001
or equivalent

D1-4

J1-4  Terminals, your choice

T1 Transformer, 120 VAC
to 12 VAC center- |
tapped, 10 mA or |,
greater

NEVER SRY DIE
Continued from page 23

disappeared. He no longer needed his
glasses or cane and was completely healthy
and looked years younger, much to the be-
wilderment of the doctors who followed and
documented his progress.

It may be that the doctors at the Albert
Einstein College of Medicine in New York
have accidentally tapped into this fountain
of youth in their AIDS research. They've
patented the process, as have several other
hospitals, but there’s no word in the medical
literature (or the press) of these hospitals us-
ing this blood purification system to cure
AIDS. One might wonder why the silence.
Well, that would be someone who has not
done his homework and read about a long
string of other remarkable discoveries
which have been given a similar treatment
by the medical industry.

Are the growing number of miracle cure
reports from people using the Miller
Bioelectrifier or the Beck “plant growth
stimulator” true? Is this simple, inexpen-
sive, and fairly fast process really curing
virtually every cancer case it’s been tried
on? Is it curing AIDS? Lupus, Lyme Dis-
ease, and a host of other illnesses? Is it re-
ally causing people to lose weight and grow
new hair? Is it giving them industrial-
strength immune systems which are able to
fight off colds, flu, and anything else “going
around?” That's what the medical review
board reports are showing. How soon will
we be able to see some research hospitals
fight off the pressures from the AMA and
give this approach a nigorous test on
Alzheimer’s, cancer, osteoporosis, arthritis,
diabetes, and so on? Is the Department of
Health totally anesthetized?

For that matter, considering the potential,
have you heard one single politician say
word one about this medical discovery?
They don’t dare without jeopardizing their
lobbying money from the AMA, the doctors
and nurses organizations, the hospitals, drug
manufacturers, and the insurance industry.
The higher our medical costs, the bigger the
insurance company buildings and hospitals
will grow.

Why am I not surprised, considering the
corruption in every industry I've gotten to
know personally or read much about? The
amazing thing would be if the $1.5 trillion
medical industry weren’t corrupt.

Cesspool

Gee, I hate to bother you about this, but
our 20m cesspool on 14,313 is alive and
stinking. Yes, | wasted some time listening
to one of our biggest public advertisements
for the elimination of our hobby. There was
one old man on there with a strong signal,
prattling on endlessly about showing
Saddam Hussein a lesson. He was cursing
freely and showed no indication that
thought had contributed anything to his opin-
ions. Other strong voices were breaking

Continued on 55

BIOELECTRIFIER

PLANT GROWTH STIMULATOR
NOW AVAILABLE IN KIT FORM!

® COMPACT SIZE. 24 X388 X 1

® ADJUSTABLE OUTPUT UP TO 30
VOLTS

® 316 STAINLESS STEEL ELECTRODES

® KIT INCLUDES ALL ELECTRONIC
COMPONENTS, ASSEMBLY
INSTRUCTIONS AND PLASTIC
ENCLOSURE. BATTERY NOT
INCLUDED

- FOR MORE INFORMATION -

SEND SASE TO:

SEAGON COMPANY
5541 OAKVILLE CENTER
SUITE 215

ST. LOUIS, MD 63128-3554
—— e
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B VEARS OF QUALITY ANTENNAS.
SKYMASTER H.F. KITS FROM $275.95
PRE-TUNED H. F. QUADS FROM $379.95

i Quad Antennas From 2 Through 40 Meters

§ METER 2 EL. PRE-TUNED $69.95 +§15.00 S&H
BEST PRICES ON DOUBLE BRAIDED "DACRON" ANTENMA ROPE
visit our new web site http://www.cubex.com
Write Or Call For Free Catalog

2761 SATURN ST. "E" BREA CA 92621
(714) 577-9008 FAX (714) 577-9124
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CD-ROM
Over 1,362,000 listings

The New October 1296 edition
is now available! Over 140,000 N
WMLM*:

The HamCall CD-ROM allows you 0 '~
look up over 1,362,000 callsigns from
all over the world. The same CD works in
DOS, Windows 3.x, Windows 35, and Macintosh.

On a PC running Windows or DOS, you can look up
hams by call, name, address, city, state, ZIP, call sign
suffix, and county. PC’s can also view photographs,
EDIT records, and calculate BEAM HEADING and
DISTANCE. Macs can retreive by call, last name, and
ZIP, and now view photos.

«Supporied by many BBS systems and logging
Emmhﬂmmmhmlmnmmwm
city or town for greater accuracy.

-Calculates beam heading and distance from your
home QTH automatically.

*Prints standard 1-up labels for QSL cards.

Also on HamCall are over 130,000 cross references
from old 1o new calls, over 3,000 pholographs, over
16,000 e-mail addresses, and much, much more. We
will publish your PHOTO or QSL card for free, just send
it along with a signed permission skp allowing us 1o use
it in our products. Price remains $50.00 plus $5.00
shipping U.S. and $8.00 intemational shipping.

*Specifications subject o change without notice.

HamCall™
U.S. & International -

memll  BUCKMASTER =3

6196 Jefferson Highway
Mineral, VA 23117

540 894-577T7+800:282-5628 = 540:894-9141 (FAX)

E-mail: info@buck.com
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A Simple Capacity Meter

An Antenna Plotting Oscillator
Antenna Noise Bridge Detector
Audio Filter Alionment Generator
Automatic Voltage Controller
Basic Packet Modem

1996 ANNUAL INDEX

Description

Review

Cavity filter for sat. and 2m
A Tiny 241

A real gem in tha rough
AF Section

Indoor antanna

Make your antenna fly highl

A survey of amphifier cogts

& real gemin the rough

Great project for your clubl
220-Use it or lose it

A great club project

Improve VOUF repaaler sysiam
Build it for less than $10!
Great indoor antenna for QRP
Indoor anfenna

A simple stealth amt. project
The “nuthousea® antenna

Lses 4 half-wave dipoles
Fractal counterpoise, or top hat
From your basement junk pile
Make vour antenna fiy high!
Easily-constructed HF system
You can DX with a steslth ant,
MNear Vertical Incidence Skywire
MNeat, afficiant, easy 1o build
Controlled Current Distr
Cheap and simpla

Easy project

An oldie but goodie

ATiny 2 + 1

A small antenna

Tha trea is the antenna
Low-angle radiation

ATV web sites

Record DX on 10 GHz
The WindTrax program
High Altitude Lift Off

Uses a TV color burst erystal
Make it evan mare usaiul
atay legal

Don't miss phone calls

Mail Calll

Technical Support
Compuler monilor repair
The end of monitors
Mail calll

Sweating the small st
Fixing cscilloscopes

Fix that Scopal

Solving tough problems
Stresa!

Still stressed out!

How to write for Ham to Ham
Letiers from Hams
E-Month Anniversary
Letters from Hams
Leatters from Hams
Helpful Hints from Hams
FPainters

Well groundea!

Just the right tool!
Lighten Up

Claaning Up Your Actl
net night adveniures!
Forecast

Forecast

Forecast

Forecast

Foracast

Forecast

Forecast

Forecast

Forecast

Forecast

Forecast
Troubleshooting Your Mew Kit
Electronic keyer

More Adapters

Computer monltor repair
The end of monitors
Allit takes is a few pars.,,

Great for portable operation
Protect your vehicle and rig
Simple construction project
Handy ona-chip piece of aquip.
Tune your antenna

Test equipmeant

DC voltage monitor
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WA4BLC
AARBNG
ACIL
AD1B
WEBBNOA

KB4ZGC

wWiGY

WaA4BLC

ADTE
WTKZE
KAGMNAN
KADMNAN
KABMNAN
WaDYF
wW\vaR
KE4ZGC
HADMNAN
WaRKU
NeCJU
M1IA
KB4ZGC
wigy
KEKWD
WeYBT

AF1/MBEGASH

WEBasIOM
WaANL
MHE XK
KAGSDAQ
MEJS XS
ACAL
AB
M1IH
KEMM

WEBBELK
WBBELK
WEBBELK
WRBEELK

W2IMB
Thampson
KB4ZLGOC
wWeZZB

KB1UM
KEB1UM
KB1LM
KB1UM
KEB1LIM
[ B1 LI
KB1LM
KB1UM
BB T LI
BT L
KE1LUM
NZSE
NZYE
NZYE
NZIE
NZ9E
NZYE
MNZSE
MZ8E
MZAE
MNZSE
MNISE
NZSE
WXL
WXL
Wik
Wi1xu
WXL
WXL
Wi1xy
W1xU
W1xU
W xLU
WXL
WBEGVGE
WBEVGE
B 1L

KB1UM
KB1UM
KBKWD

KB4ZGC
MN2Y MW
KB4ZGC
G2BZQ

KB4ZGC
KB4ZGC
KB4ZGC
N3PRT

Issue/Pg.

JAN 38
JUL 12
APR 54
JUN 32
JAN B4

MAR 50

SEP 26

JUL 30

JUN 32
JUL 44
MAY 26
APR 10
OCT 16
NOV BB
oCT 26
MAR 50
DEC 28
MOV 30
APR 20
SEP 24
JUL 34
SEP 28
OCT 25
SEF 28
DEC 22
MAY 32
NOV 22
APR 18
AFPR 14
AUG 43
APR 54
MOV 36
APR 42
AUG 18

JUL 58
SEP 78
NOV 48
DEC 71

MAH 36
DEC 77
MAR 20
JAN 30

JAN 58

FEB 78
MAH Y&
APR 52
MAY 52
JUN B2
JUL 54

AUG 82
SEP &2
OCT 82
WOV B2
JAN 50

FEB 58
MAR 58
APR 56
MAY 58
JUN 58
JUL 50

AUG 50
SEP 58
OCT 56
MOV 5
DEC 57
JAN BB

MAH Ba
APR 86
MaY 87
JUN 87
JUL 87

ALI(s BB
SEP BY
QCT 87
NOW BT
DEC 87
AFR 72
MAY 74
AFR 7O

MAH T8
APR 52
AUG 22

MOV 15
FEB 21

MAR 70
SEP 42
MAY 78
DEC 42
ALIG 46
FEB 24

Subject/Article

Build the Bioslecinlier

Build the QUAD-12 Personal Datalogger
Build This 8m Aftic Antanna

CW Enhancer

Circulators, Anyone?

Economical High Currant Power Supply
Every Ham’s Avrge/Peak Reading...
Garbage In-Mo Garbage Out

Line Voltage Monitor

PVC Goes Camping

Receiver RF Preamp

AF Sniflar

Simpie Inductance Matar

Simple Multi-use Ampiified Speaker
Tape-Wound Antennas

The Discharger

The JB Keyer

The Magical Audio Fiiter Revisited

Thea Soldar Slurpar

The Waonderiul Twin-T

Transmitter Hunting Equipment:
LUHFVHF Home-Brew Measuring Gadgets

CW - Code

Art-and Challenge of Sending CW
Dots and Dashes

Direction Finding - Foxhunt

Foxhunting Deluxze

Build the FOX Controlier

The BEARS Hunt the Fox
Transmitter Hunting Equipment

DX

Adventuras on the Hed Sea
Belcher 1slands DXpeditian
DX Dynasty Award
JYT4X-JYT4Z

Editorials

Maver Say Dia
Mever Say Dia
MNever Say Die
Mever Say Die
Mever Say Dia
Maver Say Dia
Maver Say Dia
Mever Say Dia
Mever Say Di=
Mever Say Die
Never Say Die
Never Say Die
Welcome Mewcomers
Welcoma Mewcomers
Welcoma Mewcomaers

Education

Ham Radio and Summer School
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hams with Class
Hamsz= wilh Class
Hams with Class

Field Day
Colarado QRP Club's Figld Day Operation
Gadgets

Johnson Matchoox Renalssance
Maobile or Chairside HT Holder

Telephone Flasher
General Interest

1985 Annual Index

A Funny Thing Happanad

Alaskan Amateurs and Their Antennas
Amateur's Guide to "Free Energy" Devices
BARC Jr.

Can You Top This?

Debunking Some Myths..

Do You Remamber?

Going Fublic

Have We Been Had?

Jaoin the Morth Pole Network

Making Your Club More Exciting
Farzistence Wins

Saving the Amateur Radio Spectrum
Saving Qurselves From Durselves
The Difterence |s Dedication

Waather Control and Mind Control
Whaelchair Mobile

Worthy of Hecognition:

History

Edizon - The Fabulous Drone
Just Who Chd Invent Radio®?
Morse's Code

Tesla: Bust the Smithsonian
Oersted,, Faraday... Tesla
Interference

Kill Your Interferance

Number 34 on your Feedback card

Description Author lssue/Pg.
Haal yourself... WABYKMN MAY 10
Analog to Digital Converter MeKDD AUG 10
A simple stealth ant. project KAONAN DEC 28
Making your signal stand tall W2GOM/7 DEC 68
Keap the traffic flowing WEOIL DEC 30
Build ta battery charging system  WABYCG JUMN 50
RF Wattmeter KB4ZGC FEE 36
A hardware store cavity filter AABMNG JuL 12
One-hour project KB4ZGC JAN BE
Full-bme RVers, take note! KAITFPPSY AUG 328
Impreve parformance of old revr.  KBBXI ALIG 48
Simple KB4ZGC JAMN BS
Easy-to-construct instrument KB4ZGC JUN BB
Self-contained KB4ZGOC MAY 40
Meat, eflicient, easy 1o build WHsIOM MAY 32
A NICd nurse to build KAGOK JUN 10
Low-tech solution KLIBK JUL 36
An sasy weekend project WEQIF NOY 3B
Buiid a dasoldaring station MNEGKT DEC 40
Audio Decillatar, ne inductors AMUA SEP 24
A club project K3BY MAY 36
Accurate, easy, satishving WEID.] FEB 32
When a Q50 is sd much more...  WEBNB DEC 44
Qid timers do it W3lLwH MAR B5
Ant. switching for Doppler DF K4CHE JUM 28
Sneaky device WB25HF OCT 32
Maotivate, and make it fun! KE1Z JUM 68
A club project KaBY MAY 36
DXing in style KAISOF SEP 20
Off to the Graat White North VE3IWFS MAY 20
1986 Update Staff MAR 26
Jordanian-lsraeli Op. dXEKI-JY B MAR 10
SUnny Surprise WaNSDM AN 4
Cold Fusion Update WanNsDA FEB 4
Wanted: Role Models WanNsSoH MAR 4
Priorities WaN504 AFR 4
A Mational Movement WansDn MAY 4
Elect a Ham WaNSDM JUN 4
ARRL Anacks FCC WanNsSDM JUL 4
Monay Talks! WaNSDH AUG 4
Debacle? WanNSDM SEP 4
Bioelectrifier Update W2NS0A oCT 4
Enginear Shortage? WwanNsDhn NOWV 4
Bah, Humbug! WanNsDhin DEC 4
Licensing WansDhia JAN 65
Radio Fun Editorial WanNSsSDA FEB &5
Spiril of adveniure WanNsDA APH 71
The 1885 session at Sno-lsle WTKZE APR 30D
Energizing Experiments WEBEEMGF JAN 62
Wealcoms Aboard! WBEMGR FERB 52
A VWacation to Hemamber WBEMG R MAR 48
Technology and no lite WBEMGP APH 48
Whare In The World Are We? WHEMGP MAY 49
Young Ham of the Year WE2MGP JUR 47
He Rides the Airwaves WEB2MGP JUL 49
Dayton HamVention 96 WBEMGP ALG 49
Dayton '26 Youth Forum WBEMGF QOCT 62
Fraparing o prepare the class WBEMGF NOV 63
Some Hands-On Fun WB2MGF DEC B2
Fizld Day the hard way AADXI OCT 14
Antenna-matching device WR2ZEQG APR 26
Based on a boal accessory XF1/MBBASH DEC B&
Don't miss calls WeZZB JAN 30
Stan JAM BO
strange stories W3LUWH JUL 16
Amateur radio up Morth WB2AGC APR 32
History, and hints. .. WARY KN SEP 10
Club for kids under age 18 KBOOVM MAR B4
World's tallest mobile antenna®  NEJF NOV 20
14 facts to pass along WaDMA APR 40
Things from the past WwsUoJ FEE 22
Ham PR. WB2JNA JAN 2
ARAL "Big October Mesting” WaBH SEP 36
21 Nick visits hospitalized kids WABOPS DEC 50
BARA braaks oul of rut NB2F FEE 83
Mothing venturad, etfc. KKSLU JUL 21
A case supporting licensing feas  KMN4HL DEC 76
It's called getting involved. KMNAHL SEF 46
Hams saves lour communities KTO0Z MAY 30
It's science, bul not fiction! WKL JUL 18
Dave Skinner KCSMNLK WDsBIV JUN 20
Hap Holly KCaRP NASE AUG 28
Heprinted from Mar 1967 Elkharne APR B2
The answer may surprise you. WsuoJ JUL 40
How il was invented KCBALW NOV a4
Mikola is class hero WaAHB JAN 24
Ciscoveries created alec. pwr, WeAHB JUM 34
TVI, ate WBZWIK/6 JAMN 45
Continued on page 38
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New propagation forecasting software.

Number 35 on your Feedback card

HFx from Pacific Sierra Research

Richard Lubash N1VXW
rlubash@ poco.mv.com

s I start writing this review it has

been 36 days without a single spot
being sighted on the face of the sun. The
last ime old Sol had such a long period
without blemishes was 1944, two years
before I was born. We are indeed in the
midst of the solar doldrums. At a time
like this, a little magic or a crystal ball
sure would come in handy—just that ex-
tra edge so you could find that lone DX
station up on 20 meters that hasn’t
shown up on the cluster. With so many
bands and so little time, it sure would be
nice to know where to look. Or maybe
you have a buddy in Shiprock, New
Mexico, and would like to set up a sked
on 17 meters but due to low flux levels
haven’t been very successful. Well, what

you need is some good propagation soft-
ware for that computer sitting on your
bench waiting to log a contact.

Pacific Sierra Research Corporation,
out of Santa Monica, California, thinks
they may have the answer for you with
their new propagation forecasting soft-
ware, HFx. I know, you think “propa-
gation software”™ and vyour mind
pictures arcane DOS programs thal
governments use to find out just when
to flood an unsuspecting country with
shortwave broadcasts or get that super-
secret message through. There are a
number ol these programs floating
around and the key phrase for them is
not intuitive. Well, HFx is a Windows-
based application that is designed
around the concept of point-and-click.
Out of the box I found mysell being
able to play around with HEX, though
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Optimum Traffic Frequency
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Fig. la. World view showing Maximum Usable Frequencies for rransmitter location, date

and time.
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Fig. 1b. Spherical global view of Maximum
Usable Frequencies for transmitter location,
date and time. This view can be rotated on
either axis.

1t’s true power can’t be unleashed until
you read the well-written manual.

What is HFx?

HFx is a powerful HF propagation

tool that calculates ionospheric
skywave signal strength from 2 to 30
MHz. HFx uses a very intuitive

graphical user interface that heavily
supports point-and-click and bases 1ts
operation on virtual-raytrace algo-
rithms developed by ITS and CCIR
over the last 30 years. The software
creates three distinct output models
designed around user input of:

The geographic position of both
transmitter and receiver

Emission power and antenna
charactenistics

Date and ume

Propagation path (long or
short)

Solar flux or sunspot number
and K index
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Fig. 2. Highest Possible Frequency, Maxi-
mum Usable Frequency and Optimum Traf-
fic Frequency ploned between transmitier
and receiver for a 24-hour period.

After you input the above informa-
tion via dialog boxes or by point and
click on a world map., HFx will give
you the following models:

*Global MUF. which is displayed
by user choice on a flat or spherical
world map that can be configured for
Highest Possible Frequency, Maximum
Usable Frequency or Optimum Tratfic
Frequency. (See Figs. 1a and 1b.)

*Temporal MUF, which consists of a
24-hour graph plotted for a path be-
tween the transmitting station and re-
ceiving station with frequency versus
UTC time for Highest Possible Fre-
quency, Maximum Usable Frequency
or Optimum Tralfic Frequency. (See
Fig. 2.)

*Hop Mode, which provides both a
oraphic representation of the hop path
between transmitter and receiver, and
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Fig. 3. Hop path for transmitter and receiver
on 40 meters ar 1200 UTC.
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a plot of availability and signal-to-
noise ratio for the HF amateur bands
80-10 meters during a 24-hour period.
(Sce Figs. 3,4 and 5.)

HFx system requirements are a little
more robust than the typical hamfiest
junker PC, but with many hams

upgrading their systems running it

should not prove too great a challenge.
Minimum configuration 1s:

386-based PC

Windows 3.1 or higher, including
Windows 95

Hard drive with 6 megabytes of free
space

3.5" floppy drive

4 megabyvies of free RAM

Mouse

SVGA monitor set to 256 colors at

640 x 480

“HFx is a powerful HF
propagation tool that
calculates ionospheric

skywave signal strength
from 2 to 30 MHz.”

Operation

The main operational window con-
sists of a world map and two tool bars
which provide access (o all of the fea-
tures incorporated in HFx (sce Fig. 6).
The map can be configured to show
transmitting and receiving station
placement, solar position, major world
cities. great circle path between Tx
and Rx, auroral boundaries based on
geomagnetic activity and day/night

- terminator. The window can be resized

via the mouse and the world view will
automatically resize to the new win-
dow position with no need for scroll-
ing. The system comes with an
extensive online help system that
mimics the well-written and illustrated
manual. Political and state boundaries
are not shown on the world map but
dialog boxes allow entry via a
scrollable list of call prefixes so that
placing the transmitter and receiver

can be accomplished without the aid of

a world atlas.
After playing with HFx lor a lew
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Fig. 4. Hop mode availability for transmitter
and receiver on 40 meters over a 24-hour

period.

hours you can enter data and ge