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Shown with
optional touch
tone pad

The first and most thoroughly field
tested hand-held synthesized radio available.
800 channels in the palm of your hand.
Simple to operate. (You don’t need a
degree in computer programming)
Heavy duty battery pack allows more
operating time between charges.
External microphone capability

The lowest price ever...$259.00

The S-1T (With touch tone pad
installed)...$289.00

Now available is the expanded line of Tempo commercial
hand helds..."big name’ quality at affordable prices. The
FMH-12 & FMH-15 operate in the 135 to 174 MHz range and
the FMH-40 & FMH-44 in the 440 to 480 MHz range.

Tempo also offers the FMT-2 & FMT-42. They provide
excellent VHF or UHF mobile communications and feature a
remote control head for hide-away mounting.

Also available is the superb MR-3 pocket receiver...a
miniature, 2 channel VHF high band monitor or paging
receiver. ) )

Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

TOLL FREE ORDER NUMBER: {800) 421-6631
For all states except California.

Calif. residents please call collect on our regular numbers.

portables gives you

the broadest choice
at the lowest price

Jdhe new $5

> only synthesized hand-held offering 5 watts
tput. (Switchable for 1 or 5 watt operation)

% The same dependability as the time proven S-1.
ircuitry that has been proven in
more than a million hours of operation.
% Heavy duty battery pack.
% External microphone capability.
*k The S-5’s exciting low price...only $295.00

*k With touch tone pad $339.00

SPECIFICATIONS
Frequency Coverage: 144 to 148 MHz
Channel Spacing Receive every 5 kHz,
transmit Simplex or
. *600kHz
Power Requirements: 9.6 VDC
Current Drain 17 ma-standby
300 ma-transmit
Antenna Impedance: 50 ohms

[
*

SUPPLIED ACCESSORIES

Telescoping whip antenna, ni-cad battery
pack, charger.

OPTIONAL ACCESSORIES

12 Button touch tone pad (nat installed):
$39 * 16 Button touch tone pad (not
installed): $48 ¢ Tone burst generator:

i i $29.95 » £TCSS sub-audible tone controi:
CHRIENSIn? 1(7)0mnrpmx((15'26_r‘n;n;.5__ $29.95 » Rubber flex antenna: S8 « Leather
X 6.7°) holster: $16 e Cigarette lighter plug mobile
Weight: 17 oz charging unit; $6 e Matching 30 watt
Sensitivity: Better than.5 output 13.8 VCD power ampiifier (S30):

$89 e Maiching 80 watt output power

2m0lcdrovolls nominal for amplifier (S80)° $149

The Tempobs-2

Tempo Is first again. This time with a superior quality synthesized 220 MHz hand
held transceiver. With an S-2 in your car or pocketyou can use 220 MHz repeaters
throughout the U.S. It offers all the advanced engineering, premium quality
components and exciting features of the S-1. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

It you're not on 220 this is the perfect way to get starfed. With the addition of the S-
25 (25W output) or S-75 (75W output) Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a 220 MHz rig, the S-2 will add
tremendous versatility. Its low price includes an external microphone capability,
heavy duty ni-cad battery pack, charger, and telescoping whip antenna.
Price...$349.00 With touch tone pad...$399.00

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity ot a high powered base
station. VHF (135 to 175 MHz)
Drive Power OQutput Model No Price
2W 130W 130A02 $209
10W 130W 130A10 $189
30W 130W 130A30 $199
2W 80W 80A02 $169
10W 8owW 80A10 $149
30W 80w 80A30 $159
2W 50W 50A02 $129
2W 30W 30A02 $ 89

UHF (400 to 512 MHz) models, lower power and FCC type accepted models
also available.

11240 W. Olympic Bivd., Los Angeles, Calit. 90064 213/477-6701
931 N. Euclid, Anaheim, Calit. 92801
Butler, Missouri 64730

iy llg”/' }/ ”ﬂl ”

Prices subject to chongs without notice.
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athkit
amateur
gear

stop h&dquarters for accessories, antennas and * e,
“complete, build-it-yourself rigs. And they're all Cantenna"‘el;:g;nzlga ol
backed by the more than 200 hams at Heath. reduces QRM during
The new Heathkit Catalog describes one of tune-up.
the most complete selections of ham gear any-
where. You'll also find the latest in home com-
puters, fine stereo components, color TV's
precision test instruments and innovative elec-
tronics for your home...all in easy-to-build, _
money-saving kits. .
It's one catalog you don’t want to be without.
Write for your free copy today or pick one up
at your nearest Heathkit Electronic Center.

’ . 4 “ . ” P

‘e N A Send smooth,
R o v easy-to-read CW
scrmonc weven  IROUL the Heathkit HD-1410

pamaT AT Electronic Code Keyer.

SEND FOR FREE CATALOG

—_—._'1 Write to Heath Company, Dept. 011-694

r Benton Harbor, Ml 49022. In Canada, write
; Heath Co., 1480 Dundas Highway East,
/ \ Mississauga, Ontario L4X 2R7.
{r VISIT YOUR HEATHKIT STORE

In the U.S. and Canada, visit your nearby
Heathkit Electronic Center where Heathkit
Products are displayéd, sold and serviced
See the white pages of your phone book. In

the U.S., Heathkit Electronic Centers are
units of Veritechnology Electronics Corporation

Switching antennas

. 40 is easy with the low-priced
e a t l t SA-1480 Remote Coax Switch.
303
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Manuscripts

Contributions In the form of manu-
scripts with drawings andior photo-
graphs are welcome and will be con.
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices.:

Pine Street
Peterborough NH 03458
Phone: 603-924-3873

Advertising Offices:

EIm Street
Peterborough NH 03458
Phone: 603-924.7138

Circulation Offices:
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Phone: 603-924.7296
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In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada—$27.00/1 year only, U.S.
funds. Foreign surface mall—$35.00/1
year only, U.S. funds. Foreign air
mail—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm.
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription
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mission from the publisher. Microfilm
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Arbor M1 48106,
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NEVER SAY DIE

editorial by Wayne Green

AUTOMATIC IDENTIFICATION

Just a few years ago, it was a
big deal to build a circuit which
could allow a car horn to send
“hi.” The best way to send any
repeated code signal was to
make a code wheel out of metal
and have it operate a micro-
switch. One long-forgotten firm
even had such a device on the
market.

When amateurs were first per-
mitted to send frequency-shift
Teletype™ signals on the low
bands, the rules called for iden-
tification in Morse code as well
as on RTTY. Lacking any simple
way to do this mechanically,
amateurs installed hand keys on
the sides of their printers and
signed on and off each trans-
mission with hand-set code
... hating it.

I think it was around 1951
when | got involved with a
beacon station for six meters. |
set it up on the standard beacon
frequency of 50.1 MHz and had a
converted BC-624 (SCR-522
transmitter) perking away (832
final). It was keyed by an
aluminum disk on a siow-
turning motor. My call letters
were hacked out of the periph-
ery of the disk and operated the
microswitch, which in turn
keyed the transmitter.

Six meters was not very popu-
lated in those days and thus
beacons were quite helpful. It
made it possible to leave your
receiver on one channel and
spot band openings quickly. A
government-sponsored project
to investigate six-meter propa-
gation, the Radio Amateur
Scientific Observations (RASOQ),
was being run by a chap named
Perry Ferrell from down in New
Jersey. | got a nice certificate for
participating in that project.

Later Perry became the editor
of CQ magazine and this paved
the way for my CQ column on
RTTY. | started a monthly RTTY
newsletter in 1951—Perry liked
that and thought more hams
should be exposed to RTTY. The
CQ column led to my taking over
the editorship of CQ in 1955
when Perry moved on up to edit
Popular Electronics.

In those days, | was the only
active amateur in all of New
York City on six meters! There
were a few pioneers out in New
Jersey and some up in West-
chester, but no one else in New
York.

Today, with digital electron-
ics, it is simple to put together
an identifier. Indeed, several
thousand repeaters have them.
I've been a bit surprised that

NO TAXES!

Looking for a job? 73is currently seeking applicants for one
of its top staff positions. In addition to being a non-smoker
the qualified candidate will be a ham with an outstanding
knowledge of electronics, an excellent command of the
English language, and experience as a working journalist. We
offer a competitive salary, fine fringe benefits, and excellent
working conditions—as well as the opportunity to live and
work in beautiful, tax-free New Hampshire. Interested parties
should respond with resumes to: Director of Personnel, 73
Magazine, Elm Street, Peterborough NH 03458.
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phone ops have not added a
small Morse identifier to their
station to take care of the ten-
minute identification require-
ments, sending the call softly in
the background.

Now, with the authorization of
ASCII coding, the door is open
for a radical step forward in
amateur operating. | first began
to think about this when | was
mulling over some possible
solutions to the crowding which
was expected to develop
through the Phase 1il ham satel-
lite. If we were going to try touse
our decades-old techniques of
pileups to work through the nar-
row band available, we could
look forward to increasing frus-
trations and jamming. Some-
thing new was badly needed.

This will hold, too, for the
eventually coming new DX
bands, which are very narrow
and will be epics in interference
unless new modes of communi-
cations are devised.

Speaking of the recently de-
mised satellite, | suspect that
the taking over of AMSAT by the
League may turn out to be a
serious problem. While many
amateurs still implicitly trust the
ARRL, a large percentage of the
amateurs are not so easily con-
vinced that it is much different
from any other similar bureau-
cracy. The AMSAT-ARRL con-
nection may give the impression
that satellite funding will be
coming from the League and
thus discourage donations from
amateurs interested in helping
ham growth. I'd like to see more
written about this so that we can
get AMSAT moving again.

Getting back toidentification,
Suppose all ham rigs had a con-
tinuous identifier going in the
background, sending your call



KENWOOD

... pacesetler in amateur radio

TRIO-K
111 WE

ENWOOD COMMUNICATIONS INC.
ST WALNUT / COMPTON, CA 90220

Top-Notch.

- -

NOTCH

v.&‘
?
W

AF -@- RF
LY L]

=

< w0
HEATER POWER
on on

aux  OFF on

VBT -©-TONE

HFE 888 TRANSOEIVER

VBT, notch, IF shift, wide dynamic range

TS-830S

Now most Amateurs can afford a high-performance
SSB/CW transceiver with every conceivable oper-
ating feature built in for 160 through 10 meters
(including the three new bands). The TS-830S
combines a high dynamic range with variable
bandwidth tuning (VBT), IF shift, and an IF notch
filter, as well as very sharp filters in the 455-kHz
second IF. Its optional VFO-230 remote digital
VFO provides five memories.

TS-830S FEATURES:

» 160-10 meters, including three new bands
Covers all Amateur bands from 1.8 to 29.7 MHz (LSB,
USB, and CW), including the new 10, 18, and 24-MHz
bands. Receives WWV on 10 MHz.

» Wide receiver dynamic range
Junction FETs (with optimum IMD characteristics
and low noise figure) in the balanced mixer, a
MOSFET RF amplifier operating at low level for
improved dynamic range (high amplification level
not needed because of low noise in mixer), dual
resonator for each band, and advanced overall re-
celver design result in excellent dynamic range

« Variable bandwidth tuning (VBT)
Continuously varies the IF filter passband width to
reduce interference. VBT and IF shift can be con-
trolled independently for optimum interference re-
jection in any condition

« IF notch filter
Tunable high-Q active circuit in 455-kHz second IF,
for sharp, deep notch characteristics

o IF shift
Shifts IF passband toward higher or lower frequencies
(away from interfering signais) while tuned receiver
frequency remains unchanged

« Various IF tilter options
Either a 500-Hz (YK-88C) or 270-Hz (YK-88CN) CW
filter may be installed in the 8.83-MHz first IF, and
a very sharp 500-Hz (YG-455C) or 250-Hz (YG
455CN) CW filter is avallable for the 455-kHz second IF.

+ Built-in digital display
Six-digit large fluorescent tube display, backed up
by an analog dial. Reads actual receive and transmit
frequency on all modes and all bands. Display Hold
(DH) switch.

» Adjustable nolse-blanker level
Built-in noise blanker eliminates
pulse-type (such as ignition) nolse.
Front-panel threshold tevel control.

V4

* 6146B final with RF NFB
Two 6146B's in the final amplifier provide 220 W
PEP (SSB)/180 W DC (CW) input on all bands. RF
negative feedback provides optimum IMD charac
tenstics for high-quality transmission.

» More fiexibility with optional digital VFO
VFO-230 operates in 20-Hz steps and includes five
memories. Also allows split-frequency operation
Built-in digital display. Covers about 100 kHz above
and below each 500-kHz band

» Built-in RF speech processor
For added audio punch and increased talk power in
DX pileups.

» RIT/XIT
Receiver incremental tuning (RIT) shifts only the
receiver frequency, to tune in stations slightly off
frequency. Transmitter incremental tuning (XIT) shifts
only the transmitter frequency.

« SSB monitor circuit
Monitors IF stage while transmitting, to determine
audio quality and effect of speech processcr

Ask your Authorized Kenwood Dealer about the many

operating features offered by the TS-830S...atavery

reasonable price!

NOTE: Price, specifications subject to change with-

out notice and obligation

e SP-230 external speaker
with selectable audio filters
* VFO-230 external digital
VFO with 20-Hz steps,
five memories, digita! display
e AT-230 antenna tuner/
SWR and power meter
o MC-50 desk microphone
Other accessories not shown:
¢ TL-922A linear amplifier
e SM-220 Station Monitor
e PC-1 phone patch

headphones

microphones

* MC-30S and MC-35S
noise-cancelling hand

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

* YG-455C (500-Hz) and
YG-455CN (250-Hz) CW
filters for 455-kHz IF

® YK-88C (500-Hz) and
YK-88CN (270-Hz) CW
filters for 8.83-MHz IF

* HC-10 digital world clock

o HS-5 and HS-4
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in subaudible tones with ASCII
coding. With this you would be
able to tune in a station,
whether on sideband or FM, and
read out the call letters imme-
diately on your receiver. Beingin
the audio spectrum below the
passband of your receiver, you
would not normally hear the 1D,
but it would continuously read
out for you.

For starters, this would make
tuning the DX bands a lot more
exciting. You would know quick-
ly what station you are copying.
But there would be some far
more important benefits to this
relatively simple system. The
subcarrier tones would permit a
receiver to tune automatically to
each station and zero in on it.
Automatic tuning would not be
difficult to build into receivers.

The next step is obvious. . .a
microcomputer system to check
each station tuned, looking for
the station or prefix of your
choice. You wouldn't miss those
DXpeditions any more, and, with
proper programming, your re-
ceiver would let you know
instantly when any unworked
prefix was being received.

Skeds? You could set your
receiver to tune a segment of
the band or check a certain few
repeaters looking for a signal
from your friends.

The next step beyond that
would be simple, too...auto-
matic contact with a desired
station, with the whole works re-
corded for you. In this way, you
could work DX without even be-
ing home. By getting these auto-
matic contacts down to the bare
minimum requirements for cer-
tificates, contacts could be
made in a second or two. . . per-
haps even including the swap-
ping of the QSL over the air!

But, | hear you say, the rules
-..the rules.. they say you
have to be in control of your sta-
tion. Sure they do. And, if your
station is programmed by you to
operate in a certain way and has
appropriate fail-safe measures,
are you not in control? No one
else is. The rules are Suitably
vague and should be left alone.

Perhaps, by reducing the
value of some certificates and
“honors,” we will be able to
change amateur radio enough
so that operators in rare spots
around the world will actually be
able to sit and chew the rag,
without being driven up the wall
by DX hunters. You may enjoy
being in the rare DX seat for a
few days while on a DXpedition,
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but after a few weeks of the
screaming and pileups, you'd go
the route of most other rare DX
operators. . .QRT.

Those obsessed with certifi-
cates could work toward faster
and faster six-band DXCC. Or
even DXCCC...why think
small?

MAKING IT HAPPEN

Hypothesizing and dreaming
is one thing...and making it
happen is something else. In
this case, we are not talking
about very much in the way of
technical breakthroughs, but
mostly of the need for some ex-
perimenting and pioneering to
make this all happen.

Those of you who have been
around amateur radio for twenty
years will remember the part 73
Magazine played in getting side-
band firmly entrenched. | start-
ed this push back when | was
editor of CQ and then followed
through with it in 73. More
recently, just a bit over ten years
ago, | decided that FM and re-
peaters were just too much fun
for the handful of pioneers who
were experimenting with it. With
no help whatsoever from any
other ham magazines, | plunged
into promoting FM. .. with hun-
dreds of articles, books, FM
symposia, and even a monthly
newsletter.

Within two years, FM took
hold and we began to see com-
mercial equipment forit. . . even
commercially-made repeaters.
The frequencies were standard-
ized and the usual bunch of fast-
buck artists driven out of the
field. Today, there are more
hams active on 2m than on any
other ham band.

With the solid backing of 73, |
think we can develop an auto-
matic identification system and
make it universally accepted
The equipment for the transmit.
ter is simple, probably using a
programmable memory (PROM)
with the call in it and a second
chip to generate the subaudible
tones.

The receiver circuits can be
simple, too, at least for starters.
I'm sure we will be seeing ever
more complex circuits to get
more and more out of the sys-
tem. This will mean opportuni-
ties for amateurs who are into
being entrepreneurs.

To get started, I'd like to see
articles on the subject and sim-
ple technical construction proj-
ects. I'd like to see a hundred ar-
ticles...a thousand articles.

Eventually we'll have much of it
built into chips, but at first we'll
have to work with gates and mi-
Croprocessors.

PROTOCOLS

Since we are already autho-
rized to send ASCI| at 300 baud,
perhaps we should start with
that and try later to step up that
speed, if possible. Even so, for
identification, 300 baud is not
bad. In case you are having any
problem translating that into
more familiar terms, 300 baud
means that 300 bits per second
are sent. If we use the normal
ASCII system of eight bits for
each character, one start bit and
two stop bits (or one parity bit
and one stop bit), we end up be-
ing able to send 27 characters
per second. If we figure the nor-
mal call to be six characters and
add a seventh as a space, we
come up with about one quarter
of a second to send a call.

With a little cunning, we could
do a better encoding job and get
the call down to four eight-bit
groups (32 bits), but the time
saved would not be significant
and the system would not be
compatible with other uses
such as sending messages and
intercomputer communica-
tions. Let's get going with stan-
dard ASCI| and see what we can
do.

At first, | expect we'll be see-
ing add-on equipment for our
stations, but eventually the
manufacturers will be building
in the digital identification ({s})]
circuits.

Who will be first with articles
on this?

UNIVERSAL SLOW SCAN

Slow scan television never
really caught on with amateurs.
Oh, we've had hundreds active
at many times in the past, but in
general the pattern has been for
the enthusiasm for this mode to
blow over after a few months of
excitement. Pity, because | think
slow scan has some valuable
uses in amateur radio. . .but
has never really had a chance to
seek its rightful place.

The normal pattern, which |
went through, along with sev-
eral thousand other amateurs,
was to first get interested. ..
then buy a camera and monitor.
It's easy to get set up and the
first few contacts are truly ex-
citing. But after a while, the

Continued on page 155
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ICOM Quality and Performance in the Most
Compact and Economical Hand-Held Designed for Ham Radio.

= BACK VIEW
e ot 600 khz offset
ynthesize eter imgl
Hand-Held s el:i//clj:g:)ev:/(er
FEATURES YOU'VE WANTED

] Touch Tone® Pad

[ 800 T/R Channejs.
Synthesized.

1 1.5 Watt Output High/
Low Power Battery
Saving Switch to .15
Watt.

] Separate built in
Speaker & Mic. Excel-
lent audio quality.

TOP VIEW

BNC antenna connector
“Rubber Duckie”

[0 Compact. About the standard
E i)/ize.o::> ? d.ollc'JI:l %Ti ! transmit indicator
ariable size Ni |
Power Pack, 3 sizes ' squev(ci:‘ume
available to suit your {  control

needs. (250 MA stand-
ard). Makes the IC-2AT
the most compact syn-
thesized Hand-Held on
the market,

ICOM level Receiver SR %osm: &
Performance-ICOM Py & SR
Quality Receiver in a i o
compact package x L downew
(:2uv/20db typical) N

[0 Optional Leather Case,

Mobile Charge Cord, 5 khz channel selection

Desk Charger, 10 khz channel selection
Speaker/Mic speaker/mic jack
available.

] With slip on/slip off
Bottom NiCd Pack, you
can vary the size of the
Hand-Held from about
116 mm high to 175
mm high. Easy to carry
extra Snap-on packs
packs with you for ex-
tended trips.

1 Complete with BP3
NiCd Pak, wall charger,
flexible antenna and
belt clip.

ICOM

ICOM AMERICA, INC.

2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwoeod Dr., Suite 307
Dallas, TX 75234
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Food for thought.

Our new Universal Tone Encoder lends it’s versatility to
all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day delivery,
backed by our one

year warranty.

- All tones in Group A and Group B are included.

« Output level flat to within 1.5db over entire range selected.

« Separate level adjust pots and output connections for each tone
Group.

+ Immune to RF

« Powered by 6-30vdc, unregulated at 8 ma.

« Low impedance, low distortion, adjustable sinewave output, Sv
peak-to-peak.

« Instant start-up.

» Off position for no tone output.

- Reverse polarity protection built-in.

Group A
67.0 XZ 915727 118.8 2B 156.7 SA
71.9 XA 94 8 ZA 123.0 32 162.2 5B
74.4 WA 9747ZB 127.33A 167.9 6Z
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.5 47 179.9 6B
825YZ2 107.2 1B 141.3 4A 186.27Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 57 203.5 M1

« Frequency accuracy, * .1 Hz maximum - 40°C to + 85°C
« Frequencies to 250 Hz available on special order
« Continuous tone

Group B
TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

« Frequency accuracy, * 1 Hz maximum - 40°C to + 85°C
- Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: $79.95 -‘nmmmmn VisA

E"’ COMMUNICATIONS SPECIALISTS . s

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021



Looking West i

-

Bill Pasternak WAS6ITF
24854-C Newhall Ave.
Newhall CA 91321

Have you ever thought of
writing a book? | mean a real,
honest-to-goodness book about
something you felt you knew
something about? | had never
given this idea much thought
until about two and a half years
ago, when | received a rather
unexpected phone call. it was
from Ken Sessions K6MVH.
Those of you who have been
around the FM scene for any
length of time will remember
Ken. He was one of the mode's
pioneers. Ken wrote the first FM
and Repeater Handbook pub-
lished by TAB books back in
1969, a book that was for many
years the bible of FM and re-
peater operation. Ken is a truly
prolific writer in his ownright, as
any of you who have read his
work will attest. His Chronicles
of .76 is a classlc. -

As | said, | had never given
any thought to writing a book of
any sort. Writing Looking West
and other assorted articles for
73 and Worldradio was more
than enough to keep my busy.
Anyhow, Ken called and asked if
| wanted to write a book about
amateur FM and repeaters. At
that point | could not readily
make a decision, so | asked for a
few days to think things over. A
few days passed, and along
came a follow-up letter from Ken
on the same matter. Finalily, |
said to myself: “Why not?
Others have done it—why not
me?” | called Ken and told him
to arrange things with TAB. The
book was to be a new version of
his original FM and Repeater
Handbook. At least that was the
original intent.

Some 30 months have gone
by, and last week a box arrived
at my home from TAB. In it were
a dozen copies of the new book,
aptly titled The Practical Hand-
book of Amateur Radio FM and
Repeaters. The orlginal contract
called for 300 pages. The pub-
lished text comes to 538, and
weighs almost three quarters of
a pound! Writing the book was
another of those experiences of
a litetime, | rank it second only
to working on the "World of
Amateur Radio” film with Dave
Bell and Roy Neal. Actually, |
worked both projects at the

same time. This was done while
| was also working a 5-day-a-
week normal job and stili
devoting a lot of time to produc-
ing this column. For the record, |
have to state that | have the
world’s most understanding and
supportive wife. | know of very
few XYLs who would put up with
someone as devoted to amateur
radio as | am. She kept me go-
ing, and the book, film, and
everything else are accomplish-
ments that she has had a quiet
but important part in.

| said earlier that the original
intent of the book was to updater
Ken's book. As things pro-
gressed, a totally different tack
developed. Rather than an up-
date, | wound up with what ap-
pears to be an almost entirely
new book. There are three very
good reasons that this hap-
pened. In order, they are Mike
Morris WABILQ, the book’s chief
technical advisor, Ray Thill
WAQEXP/6, its second chief
technical advisor, and — most of
all—the overall amateur
VHF/UHF population of this
country. When input or informa-
tion was needed, it was always
forthcoming. Because of thls,
certain items that most people
thought would never reach print
are now there for the taking.
These include such items as Joe
Domke W2MNN/6's simplex
autopatch and probably the
best touchtone decoder ever
designed, that of WABAWD. In
essence, The Practical Hand-
book of Amateur Radio FM and
Repeaters is a book for the
VHF/UHF FMer derived from na-
tional input. Over a hundred in-
dividuals, clubs, organizations,
and equipment manutacturers
provided material for it, and
when we finished pre-editing
prior to shipment to the publish-
er, we had enough material left
over to begin a second volume.

However, | digress. My pur-
pose in writing about the book is
not to get you to buy it. If you
need a book of that type, then |
think you will find it of value.
What's interesting is that | now
believe that anyone can write a
book on a given topic, given the
time and motivation. In my case,
it was simple. For years | have
been collecting data about VHF,
UHF, FM, and repeaters, much
of it from first-hand experience.
For along time, | wondered what
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to do with this data. How could
my experiences benefit others?
This .couldn’t happen uniess |
could find a way to get this infor-
mation to those who might need
it most. That was the reason |
took on the project, and the
reason that Mike and | have
decided to continue writing
books on this and allied topics.
We have developed a good work-
ing relationship. He handles
anything of a technical nature
and | do the historical, biograph-
ical, operational, and all other
peripheral work. The best part is
that we can work together for
hours at a clip without getting
on one another's nerves.

Anyway, | think we have ac-
complished something with this
book, but only you can be the
judge. I want to hear from you. |
want your opinions and input
and your suggestions on future
works of this type. | enjoyed
writing the book and hope you
will enjoy reading it.

SIX-METER DEREGULATION

As of July 14th, 16F3 and
other wide bandwidth modes
could operate on the entire six-
meter band. This was a result of
a change to the regulations an-
nounced in late May. The only
restricted area is 50.0 to 50.1,
which is still CW only. This
deregulation is a double-edged
sword in that it calls for some
judicious planning to protect in-
terests already established on
that band, as well as further
deregulation to permit a truly
viable relay band plan to be
established.

Since the day | became an
amateur, | have been a devotee
of six meters. | went through its
DX erain the early 60s, made the
switch from AM to SSB in the
mid-60s, and have watched its
unfortunate deterioration since
then. When | first got onto 6
meters, rag-chew sessions were
commonplace. Most of us ran 5
to 10 Watts AM in those days,
and all-night QSOs were com-
mon. With the coming of SSB,
QSO0s became shorter as DXing
grew a bit easier. Then, in the
late 60s, the nation went
2-meter-FM happy, and six was
all but left to rot. | must admit
having been caught up in the FM
craze myself, and along about
1970 | abandoned six. There was
one very good reason. Though |
had one of the best SSB sta-
tions on the air from New York,
there were very few stations to
talk with any more. For the

record, my last big-league six-
meter station consisted of a
Swan 250C SSB transceiver and
a Hammarlund HQ-110A VHF
back-up receiver (with a good
product detector installed) fed
by a Telco low-noise converter.
For added kick, the 250C fed a
pair of 4-400As in grounded grid
configuration, and on the roof
were a pair of stacked 6-element
Hy-Gain full-size wide-spaced
beams. | had my dream station,
but with only a handful of people
to talk with, my personal in-
terest waned. Remember, that
was the low ebb of the DX cycle.
By 1968, | was already spending
more time on 2, and by 1970 the
station was but a memory.

When | moved to California in
1972, | put up antennas not only
for two meters, but for six
meters as well. Even with a
3-element beam and 100 Watts
of AM, contacts were virtually
non-existent. | still had the
HQ-110 in those days, and lis-
tening around 50.110 | counted
about as many people using six
out here as there were back in
New York. Today, the only radio
| have that operates on the
50-MHz band is a Polycomm 6.
Remember them? Back in the
early 60s, having a Polycomm on
6 was akin to owning a Collins
S-Line on HF. How things
change. | purchased this one
mint at a Mt. Wilson Repeater
Association swap meet for $20
about three years ago. It's used
only to listen to a local 6-meter
repeater using slope detection.
Once in a while, | tune it to the
low-end and hear some SSB, but
not all that much. Six, by and
large, is still a deserted band,
but it has been far from forgot-
ten by the at least 3700 ama-
teurs who comprise an organi-
zation known as SMIRK.

I recently had an opportunity
to talk on the telephone with
SMIRK'’s chief officer, Ray Clark
K5ZMS (7158 Stone Fence, San
Antonio TX 78227). i had called
Ray to discuss the recent dereg-
ulation with him, and we agreed
that judiclous planning at this
time is essential to the redevel-
opment of six meters. If our feel-
ings differ at all, it's in where a
repeater subband should begin.

While it's now permitted to
operate FM below 525, re-
peaters are still restricted to the
existing subband. For years,
controversy has raged about the
best six-meter band plan. In

Continued on page 162
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OMNI-C 9 Band Transceiver+ HERCULES Solid-State KW Linear

TEN-TEC SUPER RIG IS READY. For every band, every band
condition. With the latest in solid-state hf technology. the latest
in features. To make communications easier, more reliable —
super.

OMNI-C

The new model in this famous series. With new coverage and new features
to make it better than ever!

All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with—for years and years
3.Mode, 2-Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ranges: +500 Hz or =4
kHz. For complete flexibility in fine tuning, a DX work, or net operations.
Seven Response Curves. Four for SSB, three for CW. With new
switching to select the standard 2.4 kHz filter, optional 1 8 kHz SSB filter
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active
audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any
situation

Built-In Notch Filter and Noise Blanker. Notch is variable from 200
Hz to 3.5 kHz with a depth of more than 50 dB. New noise blanker reduces
ignition and line noise. Both standard equipment

“Hang” AGC. New, smoother operation

Super Specs. Optimized sensitivity —a balance between dynamic range
and sensitivity (2 wV on 160 to 0.3 uV on 10 meters) Greater dynamic
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator
200 watts input on all bands! 100% duty cycle on all bands for up to 20
minutes.

Super Convenient. Built-In VOX with 3 up-front controls. Built-In PTT
control at front and rear Jacks. Bullt-In Zero-Beat switch puts you on exact
frequency. Built-In Adjustable Sidetone with variable pitch and level
Adjustable ALC for full control from low power to full output 2-Speed
Break-In, fast or slow speeds to fit operating conditions. Built-In Speaker
eliminates desk clutter. Automatic Sldeband Selection—reversible.

Super Design. All Solid-State and Broadbanded—from the pioneer
Ten-Tec. Modular plug-in circuit boards. Functional Styling with convenlent
controls, full shielding, easy-to-use size (5%"h x 14%"w x 14"d)

Super Hercules Companion. Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching {one knob does it all)

Full Accessory Line Including filters, remote VFO, power supplies,
keyers, microphones, speech processors, antenna tuners —all in matching
color

Model 546 OMNI-Series C.... $1189.

Experience SUPER RIG at your TEN-TEC dealer, or write for full details. |I‘l

HERCULES

Amateur Radio’s first full break-in solid-state kW linear amplifier With the
reliability you'd expect from the pioneer in high-power solid-state
technology— TEN-TEC.

All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull
solid-state amplifier modules with an output combiner. Super solid.
Broadband Design. No knobs. no tuning From the pioneer, TEN-TEC. For
fast, effortless changing of bands. Super easy.

Automatic Bandswitching when used with OMNI (the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven stepping
switch). Super convenient.

Full Break-In. HERCULES puts the conversation back into high power Ccw
operation—you can hear between every character you send.

Full Coverage. 160 through 15 meters plus four “AUX" positions for 10-meter
conversion by owner and future band additions

Full Gallon. 1000 watts input on all bands, 600 watts output, typical Built-in
forced-air cooling. Driving power: 50 watts, typical. Adjustable negative ALC
voltage. 100% duty cycle for SSB voice modulation; 50% duty cycle for
CW/RTTY (keydown time: 5 minutes max.) Continuous carrier operation at
reduced output

Full Protection. Six LED status indicators continuously monitor operating
conditions and shut down the amplifier whenever any one exceeds set limits
(the exciter automatically bypasses the amplifier under amplifier shut-down for
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im-
proper control switch setting; 3) heat sink temp.; 4) SWR; 5) overvoltage/over-
current; 6) rf output balance. Two meters monitor collector current, voltage, and
forward/reverse power. And a highly efficient automatic fine voltage correction
circuit {patent applied for) eliminates the need for selecting transformer taps,
prevents applying too high a voltage to final amplifier devices, becomes
operative under low line conditions.

Super Power Supply. Provides approximately 45 VDC @ 24 amperes,
operates on 105/125 VAC or 210/250 VAC. Tape wound transformer and
choke reduce weight (50 lbs.) and size (7%"h x 15%"w x 13%"d). Separate
enclosure.

Super Styling. Designed to match OMNI, the HERCULES has the same
height as OMNI, plus matching bail and matching colors. The front panel is
simplicity In itself with two push-button switches {power and mode) plus two
knobs {meter and bandswitch), and a “black-out” monitor panel (when unit is
off, meters are unobtrusive). Amplifier size is 5%"h x 16"w x 15%2"d

Model 444, HERCULES amplifier & power supply. ... $1575.

F‘EN-TEC ,INC.

SEVIERVILLE, TENNESSEE 37862
€ 60646




DX

Jim Cain K1TN
306 Vernon Avenue
Vernon CT 06066

If you read this spot in July
(“DXing in the Eighties”), you are
probably anxiously awaiting our
obvious next move, which would
be advocating free radio for all,
peoples’ rights to the airwaves,
and so on. Breathe again, be-
cause you won't see that from
this writer. Actuaily, we may al-
ready be there with the Novice
test now merely code “recogni-
tion” and the license lasting five
years.

The latest periodical added to
the several dozen which we sub-
scribe to was Mother Earth
News, which started a few years
ago as a very small, struggling
magazine published by a bunch
of hippies in the backwoods of
North Carolina. Today, MEN is a
highly polished, slick magazine
with a large circulation pub-
lished by a bunch of hippies in
the backwoods of North
Carolina. Their masthead says
MEN places “heavy emphasis
on alternative energy and life-
styles, ecology, working with
nature, and doing more with
less.”

And what do you know,
there's acolumnin Mother Earth
News entitled “New Directions
Radio,” written by Copthorne
Macdonald VE1BFL, one of the
pioneers of slow scan television
for amateurs back in the early
sixties.

Cop says that “New Direc-
tions Radio” is “an international
network of radio amateurs con-

HM1PW can most often be found “Snoopying” around 15- and
20-meter CW from his Seoul shack. (Photo courtesy of W1G WA)

cerned with those ways of using
ham radio (and related modes of
communicating) that promote
our own growth as individuals,
and which we perceive as help-
ing to create a more aware, more
caring, ‘and more responsible
human society.” Cop’s column
dealt with the various license
classes and methods of getting
the knowledge necessary to
qualify for them. Particularly in-
triguing was the tone of the arti-
cle, which did not make light of
the requirements for amateur li-
censing. Cop says that anyone
of reasonable intelligence can
do it, but not without some ef-
fort. MEN's serious readers
those heating with solar power,
growing most of their food-
stuffs, and sharing responsibill-
ties in communal living arrange-
ments in some cases, probably
aren't attuned to having much
handed to them on the old silver
platter.

Which brings me to the letter
printed in the accompanying
box, in which K8DB expresses
the view of perhaps a large per-
centage of the amateur popula-
tion. Not that we exactly agree
with his views entirely, but the
point he makes is well taken. It
might be added that the new
“list and net” DXers on the
bands seem to be not the young-
sters, in our experience, but
rather those getting on toward
middle age. On ARRL's Field
Day recently, the operators mak-
ing the hay with expertise were
by and large younger hams; not
that the old-timers can't do it

12 73 Magazine ¢ September, 1980

too. . .we can all learn some-
thing by watching a master like
W1BIH, for example. But the
kids are still coming up through
the ranks of real traffic nets and
the like to develop their operat-
ing skills, and many of those
kids are reading magazines like
Mother Earth News. It is reas-
suring to know that we have
hams like VE1BFL introducing
normal people (non-hams) to
amateur radio in magazines like
MEN. Unlike the authors of cer-
tain “training programs,” Mac-
donaid has no vested financial
interest or bogus political rea-
soning behind his desire to en-
courage would-be hams. Phe-
nomena such as this are not on-
ly going to be interesting to
watch through the eighties, but
interesting to listen to on our
bands as well.

Who knows...someday a
hippie group from the USA tour-
Ing Albania may include a li-
censed radio amateur, and he or
she might get permission to op-
erate some radio where the es-
tablishment hams have failed. It
just could happen!

DXCC

We have received two “offi-
cial” reasons for the change in
endorsement stickers for DXCC
mentioned last month. One says
that cost was the factor, due to
the general unavailability of the
material necessary for produc-
ing the transparencies, while
the other reason goes like this:
“When you take the sticker off
your DXCC lapel pin to put a
higher numbered one on It, the
glue removes some of the
enamel coating on the pin. Thus,
by switching to an opaque
sticker, you can cover up the
damage to the pin done by the
previous sticker, something you
could not accomplish with a
transparent sticker.

If you have sentimental at-
tachment to your original DXCC
certificate (and who doesn’t?),
you are going to be very sad
when you add the first oddball,
out-of-place, opaque sticker to
your award.

On the other hand, the folks
doing the day-to-day work down
at DXCC are pretty efficient and
are surely dedicated. The 1979
annual report of the League has
some facts and figures on DXCC
hinting at the size of the task:
Last year, they processed al-
most 400,000 QSL cards on the
way to issuing 2,570 new DXCC
certificates, a hundred 5.-Band

DXCC awards and almost a half-
million credits to us already hav-
ing the basic DXCC member-
ship. And there were no disquali-
fications in 1979! The long-
awaited new batch of 5-Band
DXCC plaques has arrived, also,
and they are hardwood instead
of the previously used Nauga-
hyde backing. Much nicer, like
the life member plaques.

CONVENTIONS

Worldradio featured an exten-
sive report on the Fresno DX
Convention which was held in
April. The affair is 31 years old
and is alternately sponsored by
the Southern and Northern Cali-
fornia DX Clubs. This year, over
400 DXers registered, including
many dignitaries and overseas
hams. K6LPL was voted “DXer
of the Year,” and Hugh Cassidy
WABAUD was inducted into
CQ's DX Hall of Fame for his
eleven-year toil as publisher of
the West Coast DX Bulletin.

The east coast's answer to
Fresno is DXPO 80, which will be
held September 27 and 28 at
Tysons Corner, Virginia, spon-
sored as usual by the National
Capitol DX Association. Full
particulars are in the Social
Events column. John Kanode
N4MM is NCDXA president and
Stu Meyer W2GHK is DXPO 80
chairman.

The other big September
event is WODXCC. The WIDXCC
convention is always in the
suburban Chicago area and nor-
mally falls on the first weekend
of September. It is a Friday
night/Saturday gathering and
has grown over the past quarter
century to about 300 registrants.

At the WIODXCC banquet, a
feature has always been the “DX
Countdown™: Everyone stands,
the master of ceremonies starts
counting up from one hundred
in steps of ten, and when your
DXCC total is reached you sit
down. For as long as we have
been going, the last DXer stand-
ing has been Ross Hansch
WOBG, of Madison WI. Sadly,
someone else will take his place
this year, as Ross passed away
in late June. When the count-
down was completed, you al-
ways knew that somewhere
there in the back of the banquet
hall was Ross, every year just a
little red-faced at knowing the
entire room was looking for him.

JUNE HAPPENINGS

Gee, what a dull DX month.
Merely operations from Libya,
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AWE ano AZDEN. inTropuce THE BRILLIANT New PCS-2000
MICROCOMPUTER

NOT $550.00
SUMMER
SALE

REG. $369.00
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CONTROLLED

SUPERIOR COMMERCIAL GRADE
2 METER FM TRANSCEIVER

NOT $550.00

SUMMER
SALE

\o_ /i

o FREQUENCY RANGE: Receive and transmit: 144.00 to 147.995 MHz,

5Khz steps + MARS-CAP CAPABILITY BUILT IN (142-149.995 MHz).

ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

SIZE: UNBELIEVABLE! ONLY 6 3/4” x 2 3/8" x 9 3/4". COMPARE!
MICROCOMPUTER CONTROLLED: All scanning and frequency-control
functions are performed by microcomputer.

DETACHABLE HEAD: The control head may be separated from the radio
for use in limited spaces and for security purposes.

SIX-CHANNEL MEMORY : Each memory is re-programmable. Memory is
retained even when the unit Is turned off

MEMORY SCAN: The six channels may be scanned In either the “busy”
or “vacant” modes for quick, easy ocation of an occupled or unoccupied
frequency. AUTO RESUME. COMPARE!

FULL-BAND SCAN: All channels may be scanned in either “busy” or
“yacant” mode. This is especially usefut for locating repeater frequencies
in an unfamiliar area. AUTO RESUME. COMPAREI

INSTANT MEMORY-1 RECALL: By pressing a button on the microphone
or front panel, memory channel 1 may be recalled tor immediate use.

MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can
be adjusted from the microphone for convenience in mobile operation,
ADDITIONAL OFFSETS: Provides three additlonat offset values: +0.4
MHz, + 1 MHz and + 1.6 MHz. Other offsets may also be obtained.

e 25 WATTS OUTPUT: Also 5 watts low power for short-distance commun-

COMPARE THESE FEATURES WITH ANY uNIT AT ANY PRICE

ication.

DIGITAL S/RF METER:LEDS indicate signal strength and power output

No more mechanica! meter movements to fali apart!

LARGE %-INCH LED DISPLAY: Easy-to-read

minimizes “eyes-off-the-road” time.

PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL:

Any frequency may be selected by pressing a microphone or front-panet

switch.

SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The

squelch sensitivity is suparb requiring less than 0.1 uV to open. The

receiver radio circuits are designed and built to exacting specifications,

resuiting in unsurpassed received-signal intelligibility

TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is

optimized by the same high standard of design and construction as is

found in the receiver. The microphone amplifier and compression circuits

offer intelligibility second to none.

OTHER FEATURES: Dynamic Microphone, built in speaker, mobile

mounting bracket, external remote speaker jack (head and radio) and

much, much more: All cords, plugs, fuses, microphone hanger, etc.

inctuded. Weight: 6 Ibs

ACCESSORIES: 15 REMOTE CABLE..... $29.95. CS-6R A/C POWER
..... TOUCHTONE . MIC. KIT.....$39.95.

..... $18.00.

frequency display

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176

Telephone (305) 233-3631 @ Telex: 80-3356
HOURS: 8-6, Mon. - Thur.

U.S. DISTRIBUTOR
DEALER INQUIRIES INVITED

w5

1-800-327-3102

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.




Wallis Island, Macao, Sudan,
southern Sudan, Aland Islands,
Cocos-Keeling, Guinea, and the
start of a seven-country expedi-
tion in Africa. Americans con-
tinued to play less and less a
role in expeditions, as only three
of these were Yanks.

A. E. Howell G3JKI came on
from the British Embassy in
Tripoli, Libya, in late June, work-
ing with FBCYL on 20 and 15
meters SSB. He left on June 27
with no apparent plans to return

soon. Documentation is awaited
in Newington before DXCC
credits will be issued for
G3JKI/SA. QSLs should be sent
to Anne Koloboff F6CYL, 3 R. De
PEtang, 78430 Louveciennes,
France.

lan Ridpath ZL1BCG operat-
ed FWODD June 22-27, affer a
short stop in Samoa and some
air time as 5WI1CR. SWICR
cards should be sent to J. |. Rid-

Continued on page 154

Austrian old-timer OE1UO (first licensed in 1919) mobiles with a
vengeance: That's a 20-meter quarter-wave atop his auto. (Photos
courtesy of WIGWA)
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AN OPEN LETTER TO DXERS

A new breed of DXer has emerged in the past few years
which has been very detrimental to the art of DXing. For
various reasons, a mania has been instilled into DXing
which has caused many DXers to sense that there is no
tomorrow. It is perplexing to realize that very many ama-
teurs have worked 250 to 275 countries in a relatively short
period of time.

If you consider this a noteworthy feat, take a closer look.
In years gone by, the idea of making DXCC, 5BDXCC, WAZ,
SBWAZ, and the Honor Roll, etc., involved a dedicated ham
with infinite patience, good operating practice and tech-
nique, and above all, an excellent station. The responsible
and truly competitive DXer was looked upon in a manner
similar to the way in which one would view a big game
hunter. The tougher the prey was to bag, the more rewarding
the win.

By comparison, the new breed of DXer is making a
mockery of DXing's most treasured honors by utilizing
patently unethical and/or illegal practices to short-cut the
process. They are impatient and don’t want to “waste time”
in pileups. Their motto is “work them any way you can get
them,” or “let your conscience be your guide.” Unfortu-
nately, most of their consciences are so warped, com-
promised, and otherwise self-rationalized that they have
trouble distinguishing right from wrong.

My concerns do not Involve DX lists or net operations per
se. | have no real gripe with such operations as long as all
those who ultimately make the list did it fairly by openly
competing with fellow DXers on the HF bands. The honest
nets and list operators include a W7 and a DK2. | would like
to know of others. In contrast, though, most list and net op-
erations are tainted with political-type favors, prearrange-
ments, phone-ins, etc. Thus, good amateur practice, tech-
nique, and station quality take a strong second place to
whom you know and your favors-given vs. favors-taken ratio.

All DXers should ask themselves what glory comes from
working a rare DX station when their only competition was
breaking through a busy signal or accessing a repeater, As a
parallel, imagine the big game hunter receiving much ac-
claim and praise only to find out that he killed his prey in a
cage. Tainted accomplishments reap hollow honors.

This brings me to the most serious problems prevalent in
the DXing arena today which | believe are the root causes of
the QRMing and bad manners so prevalent on the bands.
These problems are: 1) rude, unethical, and/or outright il-
legal practices and 2) the emergence of the DX barons or
captains who dole out their DX with partiality so as to rein-
force their own importance.

Many of the unethical or lllegal practices are easily
recognizable by the deserving DXer. They include lists par-
tially or completely taken on a prearranged basls with an on-
the-air facade that a list is being taken at that time. In addl-
tion, some DXers dump their friends’ calls in on a list and/or
work the DX station using their friends’ calls.

It Is my feeling that any time responsible hams hear of
these practices, which have a serious impact on amateur
radlo’s image, they should speak up and be heard. In addi-
tion, the DX captains and their nets or list operations, if
questionable, should be ignored. We as hams have permit-
ted them to come Into power, so we should correspondingly
be able to defrock them.

Fellow DXers, there are no politics in big game hunting or
sport fishing, hobbies which are closely akin to DXing. Let
us begin to rid ourselves of this growing political-type
malignancy and as a result reestablish the meaningfulness
of DX honors. — Dennis M. Burgess K8DB.
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® Sell-completing dots and dashes

® Both dot and dash memory

® jambic Keying with any squeeze paddie
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® Speed, voiume, tone, tune and welght controis

® Sidetone and speaker
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® Choice of Message Storage

-A. Six 50 character messages
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-C. 27 combinations ol message
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@ - Three choices of Message Storage PLUS: e

-A. Two (50 character each)
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«8. Four (25 character each)
message storage

-C. One 50 character and
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® Self-completing dots and dashes

® Both dot and dash memon
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® Self completing dots and dashes

Model # TE201

Features:
® Advanced CMOS message memory
®Two (50 char. each) message

® Records al any speed—plays back
al any speed

® Longer message capacity
Example: send CQ CO CQ Dx de
WB2YJM wB2YJM -then play
second message on comacl -de
WB2YJM QSL NY NY 579 579 Pau!
Paul K

® Use for daily QSOs or contests

® Both dot and dash memory
®/ambic keying with any squeeze
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storage $69 9 5 ® 550 wpm
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Electronic Keyer
@ State-of-the-arf CMOS circuitry
@ Sell completing dots and dashes
@ Both dot and dash memory

DELUXE GMOS ELECTRONIC KEYER

@ Speed, welght, tone, volume tune controls & sidetone and
speaker

@ Semi-automatic “bug' operation & straight keying—rear
panel switch

@ Low current draln CMOS battery operation—portable

@ Deiuxe quarter inch jacks lor keying and output

@ /AMBIC keying with any squeeze paddie @ Keys grid block and solld state rigs

5:50 wpm @ Wired and tested—lully guaranteed—less battery

Model # TE144

$59.95

auto keying.

Plus $2.00 S'H
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+” Reader Service—see page 195

MODEL TE133 — same as TE144 with wgt and tone control internal, iess semi-

$49.95

MOOEL TE122 — same as TE133 less wgt, tune, solid state keyling $36.50
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.

NY Res add tax

ELECTRONICS, INC
1106 RAND BLDG. -~
BUFFALO NY 14203

* New device opens up the world
of Very Low Frequency radio.

¢ Gives reception of the 1750
meter band at 160-190 KHz
where transmitters of one watt
power can be operated without
FCC license.

* Also covers the navigation rad-
iobeacon band, standard fre-
quency broadcasts, ship-to-
shore communications, and the
European low frequency broad-
cast band.

The converter moves all these

signals to the 80 meter amateur

band where they can be tuned in
on an ordinary shortwave re-
ceiver.

The converter is simple to use and

has no tuning adjustments. Tun-

ing of VLF signals is done entirely

by the receiver which picks up 10

KHz signals at 3510 KHz, 100

KHz signals at 3600 KHz, 500

KHz signals at 4000 KHz.

The VLF converter has crystal
contro! for accurate frequency
conversion, a low noise rf ampli-
fier for high sensitivity, and a
multipole filter to cut broadcast
and 80 meter interference.

All this performance is packed
into a small 3" x1%"" x 6" die
cast aluminum case with UHF
(SO-239) connectors.

The unique Palomar Engineers
circuit eliminates the complex
bandswitching and tuning adjust-
ments usually found in VLF
converters. Free descriptive bro-
chure sent on request.

“VLF Converter $59.95 in U.S.

and Canada. Add $3.00 shipping/
handling. California residents add

sales tax."” | ‘
VISA f

ORDER YOURS NOW!

Palomar
Engineers

0O, CA 92025

BOX 455, ESCON
Phone: {714) 747-3343
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RTTY Loop

Marc |. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

About a year and a half ago, |
received an announcement from
Gilfer Associates, Inc., of a
forthcoming new book which
would be of interest to the
RTTYer. Well, several months
down the line, due to illness of
the author, the book has been
published — it looks rather inter-
esting.

Entitled Guide To RTTY Fre-
quencies, the book, by Oliver P.
Ferrell, represents itselt as a
complete guide to press, wire-
less, government, and other as-
sorted RTTY signals in the high-
frequency spectrum. It is all that
and more.

An introduction, written by
Webb Linzmayer, goes into a
brief description of RTTY and
the mechanics of sending the
code over the air. Standard
Baudot code is covered, along
with looks at some of the more
unusual codes which may be
found, such as Cyrillic and
Arabic. Although Hebrew trans-
mission is also mentioned, no
key to recognition is offered, as
are keys to the former two lan-
guages. Encryption is also dis-
cussed, with some clues to de-
coding more common forms
which may be encountered on
the air.

Then comes the meat of the
book. Over fifty pages contain
more than 3000 entries describ-
ing RTTY stations heard reliably
on the air. The stations are
broken down by frequency
band, beginning at 4 MHz and
running the spectrum up to 27
MHz, and service, whether tixed,

mobile, or whatever. For each
station, the trequency, callsign,
location, service, shift, speed,
and transmitter power is sup-
plied, whenever possible. At the
least, the frequency, shift, and
speed information will allow re-
ception, and these are some-
times all that is available, to-
gether with an approximate
location.

In summary, then, this book
appears to be a gold mine for the
person looking for interesting
print on his {or her) RTTY ma-
chine. The Guide To RTTY Fre-
quencies costs $8.95 and is
available from Gilfer Asso-
ciates, Inc., PO Box 239, 52 Park
Avenue, Park Ridge NJ 07656. If
you drop them. a line, be sure to
mention 73's RTTY Loop, OK?

The “circuit-of-the-month,” if
there is such an animal, this
month comes from New Jersey,
where Joseph A. Maillet K2ODG
found RTTY Loop so interesting
that he subscribed to 73! Any-
way, Joe was playing with some
of the demodulator circuits fea-
tured a few months ago and
lamenting the lack of some kind
of tuning indicator. The solution
he devised is a simple tuning
device that monitors the state of
the mark signal and lights two
LEDs, one for presence and one
for absence of the mark (as-
sumed space). The circuit is
shown in Fig. 1 and should be
straightforward for anyone but
the most severe thumb burner to
build. The transistors are spe-
cified as 2N2222s, but almost
any general purpose NPN
should work. The LEDs are the
common ten-for-a-buck kind,
any color you like. To use the

2 METER AMPLIFIER

CLASS C
PA 1-10

$79 95

Works with all hand held and portable units. .- 324
1-3 watts in, 10-25 watts out, 4AMHz band width.
Operates from 12-14 VDC. Solid state RF switching.

THS ELECTRONICS |
RD 1, Box 195, Greene, NY 13778]
Phone 607-656-8071 1

V/IsA®

16 73 Magazine ¢ September, 1980

MARK

SIGNAL  o——@-
{TTL LEVEL)

33on

Fig. 1. A simple tuning indicator

device, feed the decoded mark
signal at TTL data levels to the
bases of the transistors. With a
signal consisting of roughly fifty
percent mark, such as an "RY"
test, the LEDs should light to
about equal brilliance or flicker.
Simple!

Hey, all you RTTYers in the
northwest, a not-yet-Novice has
requested help in completing
his station, complete with RTTY
gear. Charles McCleary relates
that he is disabled and unable to
“make order out of this chaos'"
If you can help him, drop a line
to 5625 N. Campbell Street, Port-
land OR 97217. I'm sure he will
appreciate all the help he can
get.

| haven’t talked much about
computers lately. I'm told it
turns some of you off, but as
long as we are on the west
coast, let's drop down south a
bit and see what’s happening in
California. Well, will you look at
that! There are a couple of nets
which may be of interest to
RTTYI/computer types. On 14250
kHz or thereabouts, a group
meets on California Sundays
(that's really early Monday in
GMT) at 0100 in the summer and
0200 in the winter. Up a bit
around 21260 kHz, | am told that
ASCIl RTTY has been tossed
around. They meet around the
same time on Friday and Satur-
day nights (or Saturday and Sun-
day mornings, if you prefer).

As more of us get on ASCII or
other *“computer” RTTY, the
search for components will be-
come more intense. That is why
more and more manufacturers, |
suppose, are introducing pe-
ripherals priced to appeal to the
hobbyist. Continuing our critical
look at equipment, let’'s take a
look at a keyboard available
from Jameco Electronics, San
Carlos CA 94070. The JE-610
ASCIl keyboard kit has been fea-
tured in ads in 73, Microcomput-
ing, and other magazines. At
$79.95, the keyboard represents
a good alternative to “surplus
specials.”

Assembling the kit is not very
difficult. Seven integrated cir-
cuits stretch across the top of
the printed circuit board. The
sixty-two-key assembly is re-
ceived as a unit and slips into
place nicely, all pins aligning.
Several options are available,
such as key-pressed strobe
positive or negative, and parity.
Two user-defined keys are pro-
vided for custom applications. A
repeat key is also provided
which repeats any key pressed,
even control characters, after a
brief pause.

There are, however, several
problems. There is a “CAPS
LOCK" key which, when de-
pressed, forces uppercase for
all letters. Numerals and punc-
tuation operate normally, with
the shift key, and the shift key
has no effect on the already
capital letters. However, several
non-alphanumerics, such as the
brackets, “ =", and backslash
are forced into uppercase char-
acters, preventing their use.
Also, a key labeled “DELETE”
actually sends an underline or
delete, depending on CAPS
LOCK and shift. And although
the ads state 60 keys generate
the full 128 character, upper-
and lowercase ASCIl set,” one
character, “US”, hex IF, cannot
be generated. As some printers
use this character for internal
functions, this may be a prob-
lem. When this defect was
brought to the attention of
Jameco, the letter of reply
stated “The ASC Il (sic) key-
board kit was intended to have
all 128 characters and codes as
shown...The US function as
well as the underline function
was omitted in error. This was
brought to our attention after
the units were out.” The modifi-
cation, which is not included
with information in the kit, is to
change the matrix position of
the DELETE key to one which
would provide all of the func-
tions. A minor point? Not it you
bought the kit and tried to send
that one code that your device
needed.



_K...WE LISTEN.

We've Been Taking Notes.

Combining your ideas with some of our own, we've come up with what has to be
the most advanced and convenient terminal available. These are some of the
conveniences you can now enjoy by putting the DS3100 ASR in your RTTY and
CW station:

ASR Operation (Compose your transmission WHILE receiving)

@® 150-line Receiver Buffer @ Morse, Baudot, or ASCIl Operation
® 50-line Transmit Buffer ® RTTY and CW Identification

@ Split Screen to Show Buffers @ Full 128-Character ASCII

® Internal Real-Time Clock ® 110-9600 baud ASCII

® 10 Programmable Messages ® 60-130 WPM Baudot
® Automatic Answer-Back (WRU) @ 1-175 WPM Morse

Write or call for the DS3100 ASR specifications and see how YOU
have helped design the new standard in amateur radio terminails.

HAL COMMUNICATIONS CORP.

Box 365

Urbana’ lllinois 61801 For our European Customers Contact:
Richter & Co., Hannover

2 17~367‘7373 LE.C. lntereléo. Bissone




EXPLORING

This letter is a letter of thanks
to two very special persons |
have become acqualinted with,
This is not a letter thanking
someone for helping another
person on a certain class of |i-
cense, but it's just a vote of
thanks for a lot of time and
dedication. These two very
speclal persons are Chris
W4WRJ and Jay WA4RQP. Last
March, these two came to a Boy
Scout meeting (which | was a
part of) to talk to interested per-
sons about amateur radio and
forming an Explorer Post spe-
cializing in ham radio. Well, to
make a long story short, a
month and half or so after that
meeting we had our charter
with seven boys and five ad-
visors registered, It's now been
well over a year since then. We
have had many activities, from
going to hamfests to camping
and working portable (I Imagine
someone will recognize the calls
WA4WRJ/4, KA4EPE/4, WA4RQP/

4, WALFO/4, KA4LOX/4. . )
since starting this Explorer
Post, we have been contacted
just recently about providing
communications for the Boy
Scout National Jamboree next
summer to be held at Fort A, P
Hill here in Virginia.

Exploring is probably the
most unknown part of Boy
Scouts today (I had to explain
what it is many times over the
air), that’s sad, because it could
help so many young people in
trouble. To summarize this fet-
ter, | would like to thank Chris
and Jay and all the other ad-
visors we have for their time and
devotion. They spend every
Thursday evening with us in-
stead of their families, and then
there are all of those weekends.

Well, thanks Chris and Jay,
Chuck, Tony...you are what
make Exploring and amateur
radio go.

Scott C. Mellott
President of Post 1159
Sponsored by St. James
Episcopal Church
Leesburg VA

JEDDAH REPORT

Just a few weeks ago, in the
spring of 1952, | went to the
home of a schoolmate to find
out why he didn’t want to par-
ticipate in a beach party with the
rest of our class. When | entered
his house, | heard weird sounds
coming from the next room.
Being the curlous type, | asked
what it was. | have never quite
recovered from the experience
of that day and find myself
eagerly anticipating going home
from work to listen to my own
weird sounds: CW and RTTY.

After 28 years of ham radio, |,
like Wayne, occaslonally reflect
upon the glorious past and the
changes that have been
wrought since that fateful day
for me in 1952

Several times | went the 6L6
+ 6L6 route and even tried
117L7GTs and 6V6s with
chassis of foil-lined cigar boxes
Mom'’s baking pans, and even a
piece of 2" x 4" with the com-
ponents nailed down. | worked
stations for several miles
around with an old Heathkit
signal generator, keying the
antenna directly. My favorite
though, was the battery
powered 1U4/1R5 comboin a pie
pan with another pie pan on top
that looked like a flying saucer.
That was in 1956. | stood on the
roof of a four-story apartment

Exploring and ham radio go hand in hand in Leesburg VA.

18 73 Magazine « September, 1980

building In Newport News
Virginia, and worked PY7EE in
Pernambuco, Brazil, with a
50-foot wire draped across the
roof and a clothespin CW key
screwed to the top pie pan.

Soon after that, | obtained my
first store-bought rigs, a
Heathkit DX20 and a Hallicraft-
ers S40A, from a local pawn
shop, both for $35.00. At about
three-year intervals, | upgraded
through horsetrading for a
DX40, a Viking Ranger, a Na.
tional NC125, a Hammarlund
SP600, and a Gonset G76 trans-
ceiver. Finally, around 1960, |
settled on a Johnson 200 W In-
vader and Collins R388, still
hanging on to the SP600 to use
with the Kleinschmidt TT119
Teletype™ setup. After 20 years
wlith those, | traded the Invader
for a newfangled transistor rig,
the Triton IV by Ten-Tec. Just be-
tween you and me, | still like the
old bottle rigs, but there just
might be something to these
transistors and integrated cir
cuits after ail

I've been into 2 meters for
about ten years now and have
worn out several Motorola boat
anchors. | still use one for a
base station but have the
Amcom 2-25 In the motor home
for mobile operation. | have
driven all over the United States
and 2 meters really makes for
some enjoyable conversation
anywhere | go.

I tried 6 meters for awhile with
an old Gonset "Gooney Box"” AM
rig with dual vfo's. | lost interest
in 6 meters, though, because it
seemed that everyone else did,
too. At least the long silent
periods made it seem that was
the case. Most of the 6ers
moved to 2 meters.

Back in 1965, | happened into
a QSO with old K or W -5BLB
—don’t recall the prefix off-
hand — up in Midwest City, Okla-
homa. We got to talking about
how some Connecticut pressure
group was trying to take away
the operating privileges that we
had worked so hard for and had
enjoyed for so many years, the
good DX part of the CW frequen-
cies and a healthy chunk of the
voice frequencies. All to pro-
mote something they called in-
centive licensing. In a very few
minutes, there was quite a
roundtable going as more and
more hams dropped into the
QSO. The general attitude was
the same as if the police had

Continued on page 156



Specializing in Central and South American trade

Hey . . . O.M.
Come visit our facility
. . . the most modern in
the South. . .

Jed
Direct Factory Distributors ;

At our new main headquarters, adjacent
to Miami Int’l Airport
7201 N.W. 12th Street., Miami, FL 33126
Dade(305) 592-9685
Broward (305) 763-8170
Nosotros SI Hablamos Espariol
Special Export Prices.
We accept VISA and MASTER CHARGE.
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Matching power supp-
ly (PSU-5) and antenna
tuner (ST-3) provide
the necessary addi-
tional units for a com-
plete base station.




Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

WORLDWIDE RTTY
ART CONTEST
September 1 through
November 30

All worldwide licensed radio
amateurs and members of their
immediate families (except as
otherwise provided in the rules)
are eligible to participate in this
contest. Sponsored by the
Southern Counties Amateur
Teleprinter Society of Southern
California, the contest rules are
as follows:

Entries must have been orig-
inated by means of manual in-
puts to a teleprinter using a
standard communications key-
board and may be submitted
only by the originator of the art
or by the amateur on behalf of a
family member. Submitted art
may be of any subject suitable
for transmission via amateur
radio. Entrants may submit as
many entries as desired. Each
entry shall be given a short title.
Submitted art may contain over-

line shading.

Tapes of entries shall be for-
matted to permit a reasonably
short running time and to be
compatible with machines
which do and do not downshift
on space. Compatibility with
machines which interchange
the bell and apostrophe is not
required. ‘At least three func-
tions must be used between
each line, normally: carriage
return, line feed, and letters.

Each line of the art shall be
limited to a maximum of 72 char-
acters (including spaces). Prints
must be in one single part, with
no splices. Tapes must be limit-
ed to a maximum running time
of 40 minutes at 60 words per
minute for the art itself, exclu-
sive of any other information on
the tape, and contain no splices.

Each entry must have been
transmitted the first time via
amateur radio after September
1st and must be accompanied
by a confirmation of at least one
receipt of its transmission, iden-
tifying the title of the art and the
call letters of the receiving and

Sep 1-Nov 30
Sep 13-14
Sep 13.-14
Sep 13-14
Sep 13-14
Sep 13-15
Sep 14
Sep 27
Sep 27-28
Sep 27-28
Sep 27.28
Oct 4-5
Oct 4.5
Oct 11-12
Oct 18-19
Oct 18-19
Oct 18-19
Oct 18-20
Oct 25-26
Nov 1.2
Nov 8-9
Nov 89
Nov 9
Nov 15
Nov 15.16
Nov 29-30
Dec 6-7
Dec 13-14
Jan 18
Mar 7.8

Calendar |

|

Worldwide RTTY Art Contest

European DX Contest — Phone I
ARRL VHF Contest

Pennsylvania QSO Party

CAN-AM Contest — Phone
Washington State QSO Party

North American Sprint

DARC Corona 10-Meter RTTY Contest
Delta QSO Party

CAN-AM Contest —CW

Ex-KZ5 Reunion

California QSO Party

VK/ZL/Oceania DX Contest — Phone
ARRL CD Party

ARRL Simulated Emergency Test
VK/ZL/Oceania DX Contest — CW
Scouting Jamboree

QRP October QSO Party

CQ Worldwide DX Contest — Phone
ARRL Sweepstakes —CW

European DX Contest — RTTY

IPA Contest

International OK DX Contest

DARC Corona 10-Meter RTTY Contest
ARRL Sweepstakes — Phone

CQ Worldwide DX Contest — CW
ARRL 160-Meter Contest

ARRL 10-Meter Contest

FRACAP Worldwide Contest

1981 SSTV Contest
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transmitting stations. All con-
firmation must be in writing (not
by RTTY transmission) and
must have been obtained by the
entrant from the receiving sta-
tion. Entrants may obtain neces-
sary transmission of their entry
by any amateur radio station.

The tape and prints of each
entry shall carry the full name of
the author, call letters of the
submitting station, and mailing
address. This information shall
be both written upon a begin-
ning leader of the tape and also
punched in the tape to appear
on page copy when reproduced.
Entrants must submit one five-
level paper tape and five prints
of each entry and by such sub-
mission agree that the tapes
and prints may be used, dupli-
cated, or published for any pur-
pose. Tape submissions shall
be of the 11/16th inch width only.
Tape, prints, and transmission
confirmation information
should be securely packaged
and sent to: RTTY Art Contest,
c/o Norm Koch K6ZDL, PO Box
1351, Torrance CA 90505. En-
tries must be postmarked on or
before November 30th. Entries
will not be acknowledged after
the closing date. Since mail-
damaged tapes will be of little
value, it is suggested that tapes

pr———— —

Single Operator Section

be wound tightly upon a hard
core.

Entries will be judged on the
originality of the author in se-
lection of subject matter, on ex-
cellence of technique in produc-
ing the art and formatting the
tape, on overall appearance of
the art from a distance, on suit-
ability for publication, and on
the entrant’s compliance with
the rules. If an individual is the
first place winner in a given year,
he will not be eligible for nor
considered for first place in the
immediate following year. This
does not preclude a station from
entering and being considered
for second, third, or honorable
mention places.

A committee of judges, made
up from those amateurs who
have exhibited an interest in
RTTY art, will select first, sec-
ond, third, and honorable men-
tion winners. Winning entrants
will receive a plaque for their
places. Winning entries will be
published in various amateur
radio journals. The decisions of
the judges shall be final, and no
correspondence will be entered
into regarding their decisions.

Officials and judges of this
contest and members of their

Continued on page 150

i
Results |
1980 SPRING CONTEST RESULTS ‘
, BRITISH AMATEUR RADIO TELEPRINTER GROUP

No. Call Points Total Countries |
QSOs
13 W3FV 592012 325 37
2. FOXY 506456 314 32 '
3t ISFZ) 498456 284 32
4. K7BV 454940 258 32
5% SM6ASD 417648 252 29
| 6. wd4cQl 413354 249 35
o 120LW 410416 270 32
8. I2WEG 389850 248 30
9. KOPJI6 385556 254 32
10.  G3HJC 351430 199 23 |
Multiple Operator Section
No. Call Points Total Countries
QSOs
% 9A10NU 644160 408 32
2. G3ZRS 490048 288 31
3) ISMYL 456246 305 30
Shortwave Listener Section 1
No. Name/Cali Points QSOs Countries |
1 H. Ballenberger 403862 259 45 '
| 2 OK1 11857 382506 227 36 l
309430 251 32 '

3. 1V3 13018
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Good-bye
RFI1

With the compact ATR-6800, you can forget about RFI . . . Add
silent RTTY/CW /SSTV capability to your station with equipment
that’s designed to be ham gear! Unlike plastic-cased home
computers, your ATR-6800 will sit right next to your kilowatt and
ignore it! (And your receiver won’t know it’s there either!) By
combining everything in one rugged aluminum enclosure, we have
eliminated another source of RFI — all those boxes and assorted
cables. The ATR-6800 is really complete; the AFSK-terminal unit,
keying circuits, video drive, computer . . . everything’s inside for
direct connection and control of your transceiver. To get the full
story, write for our ten page brochure or pick one up at your local
dealer. Microlog Corporation, 4 Professional Drive, Suite 119,
Gaithersburg, MD 20760. Telephone (301) 948-5307.

MICROLOG ..

Innovators in Digital Communications

+” Reader Service—see page 195 73 Magazine « September, 1980 21



Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

This is the second of our two-
part series featuring the 73
Magazine awards portfolio; we
now learn of the six domestic
awards being sought by award
seekers the world over.

These awards were not meant
to be an overnight venture nor
were they designed to duplicate
any in existence today. Each of-
fers its own degree of difficulty
and creates a sense of accom-
plishment among those who are
happy recipients.

WORKED ALL USA AWARD

Sponsored by the editors of
73 Magazine, the Worked All
USA Award is available to li-
censed amateurs throughout
the world. To be valid, all con-
tacts must have been made on
or after January 1, 1979. There
are no band or mode restric-
tions, however, single band and
single mode accomplishments
will be recognized.

If you're looking for an award
with challenge, this definitely is
one. To qualify, applicants must
work each of the 50 US states
within the same calendar year
(January 1 through December
31). Annual endorsements will
be awarded applicants who can
verify their claim.

To apply, make a self-pre-
pared list of claimed contacts in
alphabetical order by US state,
beginning with the state of Ala-
bama. List the state, the callsign
of the station worked, the date
and time in GMT, and the band
and mode of operation.

Do not send QSL cards! Have
your list of contacts verified by
two amateurs, a local radio club
secretary, or a notary public.

The fee for the basic award is
$3.00 or 8 IRCs. Endorsements
are $1.50 or 4 IRCs. Send your
application and award fee(s) to:
Bill Gosney WB7BFK, 73
Awards Editor, 2665 North
Busby Road, Oak Harbor, Whid-
bey Island WA 98277 USA.

The Worked All USA Award,
with its 12-month limitation,
separates the men from the
boys. To date, only a few have
mastered the 80-meter band,
while 10, 15, and 20 have be-
come the more popular bands

accomplished. Only one appli-
cant has mastered all states on
6 meters and 160 meters has yet
to be conquered. Does your sta-
tion have what it takes to WORK
ALL USA in a calendar year?

THE Q-5 AWARD OF
EXCELLENCE

If you frequent the American
Novice bands, we are pleased to
announce an exclusive award
for these bands. Sponsored by
the editors of 73 Magazine, the
Q-5 Award of Excellence is of-
fered to amateurs worldwide
who meet the requirements this
Novice band award dictates.

To be valid, all contacts must
have been made on or after Jan-
uary 1, 1979. All contacts must
have been made in the CW mode
on those frequencies assigned
the American Novice. Appli-
cants are cautioned that the
power limitation is 250 Watts in-
put. There are no band restric-
tions; however, applicants may
request special band endorse-
ments on the award if the re-
quest is made at the time of ap-
plication.

To qualify, applicants must
work all ten (10) US call districts
and receive no less than a Q-5
report. A valid RST might be 559,
539, 579, etc., while an RST of
449, 349, or 479 would not
qualify the applicant for this
award.

This award is not meant to be
an overnight accomplishment.
Stations meeting the challenge
of these requirements will be
proud to display this unique
award depicting the excellence
and superiority of their trans-
mitted signal.

To apply, prepare a list of
claimed contacts, logging each
contact in order of the US call
district. Include the station call-
sign, date and time in GMT, the
frequency utilized, and, most im-
portant, the RST as noted on
your confirmation card. Also re-
quired is a brief description of
the station equipment and an-
tenna system utilized to com-
plete this award.

Do not send QSL cards! Have
your list verified by two ama-
teurs, a local radio club secre-
tary, or a notary public. Send
your application with $3.00 or 8
IRCs to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
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Busby Road, Oak Harbor, Whid-
bey island WA 98277 USA.

SPECIALTY
COMMUNICATIONS
ACHIEVEMENT AWARD —
CLASS A

A significant number of ama-
teurs throughout the world find
their primary interest in the op-
eration and development of spe-
cialty-type communications. It
is the efforts of these many
pioneers in their respective
fields which have created many
state-of-the-art improvements
which we know in technology to-
day. The editors of 73 wish to
recognize those amateurs who
make positive steps toward ex-
panding the use of their respec-
tive mode or type of amateur
operation. As a result, in the
paragraphs to follow, learn of
our latest communications
award, dedicated to “communi-
cator specialists.”

To be eligible for the Specialty
Communications Achievement
Award, all contacts must have
been made on or after January 1,
1980. In addition, only communi-
cations via SSTV, RTTY, EME
(Earth-moon-Earth), andfor OS-
CAR will be recognized for this
award. Contacts between sta-
tions on OSCAR or EME may be
made using any authorized
mode allowed in your country.
Applicants are cautioned, how-
ever, that mixed mode contacts
are not valid.

To qualify, applicants must
work and confirm contact with
each of the 50 US states. There
are no band requirements; how-
ever, specific band accomplish-
ments will be recognized if re-
quested at the time of applica-
tion.

To apply, applicants must
prepare a list of claimed con-
tacts in alpabetical order by
state. Include the date and time
in GMT, the band and mode of
operation, and a signed descrip-
tion of equipment and antenna
system utilized.

Do not send QSL cards! Have
your list verified by two ama-
teurs, a local radio club secre-
tary, or a notary public. Send
your application with a $3.00
award fee or 8 IRCs to: Bill
Gosney WB7BFK, 73 Awards
Editor, 2665 North Busby Road,
Oak Harbor, Whidbey Island WA
98277 USA.

DISTRICT ENDURANCE
AWARD

If any of our readers feel our

awards are too soft, they should
take a hard look at this one. It
was designed to appear fairly
simple at first glance, but will
drive you right up the wall with
frustration as it is pursued.
Known as the District Endur-
ance Award, in order to get it
you'll need to find yourself an
accurate timepiece, as you'll
have exactly sixty (60) minutes
to work all (10) ten US call dis-
tricts. Simple, huh? Can you
beat the best time to date—45
minutes?

Sponsored by the 73 Maga-
Zine editors, the District En-
durance Award is offered to li-
censed amateurs throughout
the world. To be valid, all con-
tacts must have been made on
or after January 1, 1979. There
are no band or mode restric-
tions; however, if you are fortu-
nate enough to work these re-
quirements on a single band, we
would be happy to recognize
this feat when processing your
award.

One of the most important
rules applicable to this award is
that all contacts must be made
independent of nets of any kind
and not while any contest is
underway.

To qualify, applicants must
work all ten US call districts in
one hour or less. The time will
commence the moment the first
contact is established and end
with the time logged for the last
district required.

To apply, applicants must
prepare a signed declaration
that all contacts were inde-
pendent of net or contest op-
eration. Applications should
also include a list of stations
worked in callsign order by dis-
trict, the date and time worked
in GMT, the band and mode of
operation, and the state.

Do not send QSL cards! Have
your list of contacts verified by
two amateurs, a local radio club
secretary, or a notary public.
Forward your application along
with a $3.00 award fee or 8 IRCs
to: Bill Gosney WB7BFK, 73
Awards Editor, 2665 North
Busby Road, Oak Harbor, Whid-
bey Island WA 98277 USA.

TEN-METER 10-40 AWARD

What would an awards pro-
gram be like without a QRP in-
centive? With 10 meters at an
all-time high, the editors of 73
Magazine take pride inannounc-
ing the Ten-Meter 10-40 Award.

Continued on page 158



2 BOOKS COUNT AS 1 SELECTION—
1224/1182: 672 p.—The Complete
Handbook ot Radio Transmitters and
The Complete Handbook of Radio Re-
ceivers ($19.95)

PRACTICAL
TROUBLESROATING WITH

take
any

An Extraordinary Offer to introduce you to the benefits of Membership in

ELEGTRONICS BOOK GLUB

(UP TO 6 BOOKS) ..
of these 22 unique
electronics selections

(values to $115.2) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

for
ALL
FOUR

Y BL

THE MODERN BSCRIBSCEPE

TICAL TROUBLESHOOTING
FWN MODERN ELECTRONIC
TesT INSTRUMENTS

2 BOOKS COUNT As 1

SELECTION—1162/1177: 592

p.—Practical Troubleshooting

With The Modern Oscilloscope

and Practical Troublnhoour\g‘
With Modern Electronic Test In-2
struments ($25.90)

REFER

| &

1212-532 p.—The Practical
Handbook of Amateur Radio
¥ FM & Repoaters ($15.95)

\——

1152-266 p.—Antenna Data Refer-
ence Manusl—including dimen-
sion tabies ($12.95)

ATA
ANTENNA DY NuRL

ing dimensol

1136-540 p.—Practical Elec-
tronics Math ($15.95)

ubies A

955-308

1120-140 p.—OSCAR: The
szt Ham Radio Sateilites ($8.95)

802-462 p.—The Giant Book of
Amateur Radio Antennas ($8.95)

1146-504 p.—Radio Propagation
Handbook ($17.95)

Electronic Tables & Formulas—
3rd Edition ($14.95)
I

Facts About Club Membership

® The 4 introductory books ot your choice carry publisher’s retail
prices of up to $115.65.They are yours for only $1.99 for all 4
(plus postage/handling) with your Trial Membership

® You will receive the Club News, describing the current Selec
tions, Alternates. and other books, every 4 weeks (13x a year)
@ It you want the Selection, do nothing. it will be sent to you
automatically. If you do not wish to receive the Selection, or f you
want to order one of the many Alternates oftered. you simply give
instructions on the reply form (and in the envelope) provided
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. i, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection. you may return it at Club ex-
pense

@ To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates duting the next 12
months. You may cancel your Membership any time atter you
purchase these four books

@ All books — including the Introductory Offer — are fully return

able after 10 days if you're not completely satistied

@ All books are oftered at low Member prices, plus a small
postage and handling charge

® Continuing Bonus. If you continue after this Trial Membership
you will earn a Dividend Certificate for every book you purchase
Three Certiticates plus payment of the nominal sum of $1.99 wi

entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members

trical Noise: Measurement and
4 Technology ($10.95)

1189-140 p.—10-Meter FM tor the
Radio Amateur ($9.95)

1255-308 p.—The Complete

Shortwave Listener's

Handbook—2nd Edition ($14.95)
-

May we send you your choice of 4 of these practical
time-and-money-saving books as part of an un-
usual offer of a Trial Membership in Electronics Book
Club?

Here are quality hardbound volumes, each espe-
cially designed to help you increase your know-how,

. earning power, and enjoyment of electronics. What

ever your interest in electronics, you'll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit.

This extraordinary offer is intended to prove to
you through your own experience, that these very
real advantages can be yours...that it is possible to
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trial Membership. you need purchase as
few as four books during the coming 12 months. You
would probably buy at least this many anyway, with-
out the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive the 4 books of your choice for 10-day
inspection. YOU NEED SEND NO MONEY. If
you're not delighted, return the books within 10 days
and your Trial Membership will be cancelled without
cost or obligation

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

1194-448 p.—How to Trouble-
shoot & Repair Amateur
Radio Equipment ($14.95)

foder
(',;m munn

| 1005-196 p.—The Handbook of
Solar Flare Monitoring & Propaga-
[ tion Forecasting ($9.95)

) T
(Sl Gn I ;-

1000
HOW 51 E5702010
ﬂ:,?‘“fu"

p.—Modern Digl
Communications ($10.95)

Wij 1086868 p—The llustrated Dictionary
of Electronics ($19.95)

palf
3 ESSIP""

ital

073-336 p.—Modern Amateur Radio
cense Study Guide tor Novice, Tech-
Di ’,””I nician & General Class ($12.95)

o [ B
ica

S
£, TECHNT g
EENERA[ CLASS ot

1064-338 p.—How to Design,
Build and Test Complete
Speaker Systems ($10.95)

805-378 p.—99 Test Equipment
Projects You Can Build ($12.95)

IPMENT
PR%JSEGT‘I’SEYOOH CAN BUILD

I 1070-406 p.—Digital Intertacing
with an Analog World ($12.95)

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 4 books circled below. |
understand the cost of the books | have selected is
only $1.99 for all 4, plus a small shipping charge. It
not delighted, | may return the books within 10 days
and owe nothing, and have my Trial Membership
cancelled. | agree to purchase at least four addi-
tional books during the next 12 months after which |
may cancel my membership at any time.
802 805 955 1005 1064 1066 1070

1073 1120 1132 1136 1146 1152 1162/1177
1189 1194 1212 1224/1182 1225 1255

Name _ Phone

Address____ _

City _
State lip -

(Valid for new Members only. Foreign and Canada add 15% 51.950



WHEN OUR CUSTOMERS TALK...
WE LISTEN.
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Jim Clouse, K5JN Phil Litchfield, WA10OFP Colin Richards, 9M2CR
Oklahoma City, OK New Canaan, CT Singapore
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)

Ed Trego, WOWKC Reinhard Richter, DJ1KM
Hoopeston, IL Hannover

From around the world their RTTY messages read loud and clear.

At HAL we want to hear what our customers have stays at the leading edge of RTTY design with . ..
to say about RTTY practices, problems, and possibilities. features that open up new capabilities for greater
Sowhen theytalk . .. welisten . .. and respond. enjoyment of RTTY operation. And with performance

The result is that HAL Communications equipment reliability so certain, we offer a full one-year warranty.

Write or give us a call. We'll be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP. ™
Box 365 = For our European Customers Contact:
Urbana, lllinois 61801 Richter & Co., D3000 Hannover 1

217-367-7373 Transradio SA , 6816 Bissone/Lugano



Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

This may cause the eggs to
hit the fan, but so be it. And if |
get my head handed to me, I've
got to say it anyway.

Justasdriving a carwasonce
a pleasure but has now become
a harrowing and tedious bore
and a task to be avoided, so
have repeater operations on 2
meters become an onerous and
disagreeable jejune. It is not
merely that the band, like our
highways, has become over-
crowded and impossibly con-
gested, but that like many driv-
ers, some ham operators dis-
play such immaturity and
thoughtlessness. There is hard-
ly a repeater you can name that
doesn’t have its own resident
bore...a guy or group of guys
who can be found at almost any
hour of the day, holding forth
with an endless stream of unre-
mitting, meaningless drivel.

Just as brevity is the soul of
wit, is it also the hallmark of
courtesy and tact. In a situation
where the facility must be fairly
shared among thousands who
are entitled to its use, what is
this strange compulsion that
causes certain people to push
the mike switch whenever they
are behind the wheel, whether
they're driving a hundred miles
or just down to the corner drug-
store? Why must some people
find it so necessary to access a
repeater fifteen or twenty times
a day whether they have some-
thing to communicate or not?

Every repeater, it seems, has
its own long-playing big mouth
...a fellow who delivers end-
less monologues with the
monotony and regularity of Old
Faithful! He can be found hold-
ing forth for hours on end. This
can be highly intimidating to
those who are newly licensed or
inclined toward unaggressive-
ness. They would rather just
listen than try to compete with
the self-assured marathon
talker who seems to dominate at
all hours, day or night. But it is
not only the newcomers who
feel intimidated or turned off.
Many old-timers are also re-
pulsed at this arrant hoggish-
ness. | know scores who just
don't bother to transmit at all
any more, and it is likely that

they avoid it because they don't
want to get trapped in a long,
ear-bending encounter with
these resident big mouths.

If you live in a large metropoli-
tan area, check this out for your-
self. You will find that the sim-
plex frequencies are being used
more and more each day, for in-
creasing numbers are finding re-
peaters unsatisfactory. In less
congested areas of the country,
of course, things are much bet-
ter.

Strangely enough, in crowded
places where repeaters have
memberships of hundreds, you
are likely to hear the nonstop
monologuist, but out in the
hinterlands where club rosters
don't compare in size, it is rare
to encounter one.

There are those who place the
blame squarely on the repeaters
themselves, but | disagree. This
is like blaming the victim for en-
ticing the rapist. it makes very
little sense. Perhaps those in
charge of repeater operations
are responsible for dealing with
such problems when they arise,
but that is after the fact. They
are no more culpable for the ex-
cesses of the garrulous member
than for the occasional jammer
who fouls up the works. It is
what is done to deal with the
problem that counts. | have at-
tended many a repeater club
meeting, and invariably the sub-
ject of the jammer will be raised.
But I've never heard anyone
broach the matter of the mem-
ber in good standing who never
shuts his @#3$%¢&* mouth and
who monopolizes the machine
to the utter disgust of all other
members.

Unlike the characters in that
famous cigarette commercial,
many repeater members would
rather switch than fight! The
first stage is a gradual reduction
in their activity, and ultimately
they just leave for less annoy-
ing, more fruitful frequencies.
This is not always noticed be-
cause new members come in to
keep the total membership fig-
ures fairly constant in level. But
a great number of stalwart,
steadfast members are now
leaving repeater clubs because
they feel a real sense of frustra-
tion about the way two or three
guys with long-playing mouths
have taken over the machines.

Many people are rediscover-
ing the fact that round tables,
rag chews and net-type QSOs
properly belong on other fre-
quencies...not on repeaters.
And if they must be conducted
on 2 meters, there are more than
enough simplex channels to ac-
commodate them.

Hams, who ought to know
better, seem to think that the
FCC can solve all the problems
of amateurradio. The fact is that
our service lies at the very bot-
tom of the Commission’s priori-
ty list. No matter who our spoke-
persons and representatives
happen to be—the ARRL or
whomever—the Amateur Ser-
vice is not of prime concern to
the agency.

There are times when this fact
is acknowledged so openly that
it boggles the mind. | was watch-
ing a TV interview with a certain
member of the FCC some time
ago. When the interviewer asked
him to summarize briefly his
duties, he answered to the ef-
fect that his sole function was
to try to get as many radio and
television stations licensed to
minority people as he could. To
say that | was shocked at his
candor is a rank understate-
ment. But | was even more
astonished at the realization
that he regards his post not as
one of service to the Commis-
sion so much as an opportunity
to further his own political and
social hopes and ideas.

| believe that one of the most
important goals for those in-
volved in communications and
committed to its future within
the framework of a free nation
should be to strive to influence
the selection of FCC Commis-
sioners from among those who
are best qualified by virtue of ex-
perience, competence, and
commitment. It is an outrage
when persons are awarded such
posts as a reward for political
favors or their work in election
campaigns. Certainly no FCC
Commissioner should be
chosen whois not at least some-
what conversant with the com-
plex nature of communications
in today’s world.

If the President of the United
States wishes to reward some
politician with a post in some
bureau or agency, let it be onein
which his lack of expertise does
not result in such fiascoes as
the ban on the manufacture of
linear amplifiers for 28 MHz or
the apparent unwillingness of
the present Commission to deal
in any way with the illegal com-
mandeering of unassigned fre-
quencies by unauthorized users
in that same section of the radio
spectrum.

How can amateurs possibly
rely upon any administrative
agency which displays such in-
ability to enforce its own rules
and regulations? It is pathetic—
and it is absurd!

Ham Help

It is with deep regret that i in-
form you of the passing of my
beloved husband of 45 years,
Robert H. Kastle K4TQW, on
March 19, 1980.

Please note that | have a com-
plete library of QST starting
from 1974. | also have 73s (all of
1977 through current), as well as
numerous other amateur books.
I would like very much to find a
worthwhile club or library that
could take them all and use
them as a memorial to Bob.

Mrs. Robert H. Kastle
3896 46th Avenue North
St. Petersburg FL 33714

I am looking for a crystal-
controlled mobile 220 rig at a
good price.

Kenneth Hunt
6519 Valhalla
Klamath Falls OR 97601

| need a boat-anchor tube-

type 2-meter rf amplifier—the

bigger, the better. | need to

saturate all the canyons and

gullies in order to break a
repeater over in the valiey.

Mickey McDaniel W6FGE

940 Temple St.

San Diego CA 92106

| have a Teletype™ in a rack
and need to locate manuals for
this or similar equipment. The
units are marked:
Data Prep Set DOD Model 35
1) AN/IGGC 15(V)1; Typing unit
in which is UA28 printer (code
LKBOBATN, also marked
LP821TM/ATX),
2) Tape punch;,
3) Switch and code wheel set.
Alan H. Nielsen K3GRO
22 Woodland Place
Pompton Plains NJ 07444
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WILSON SYSTEMS INC.

Superior clamping power is obtained with
the use of a rugged 1/4” thick aluminum
plate for boom to mast mounting.

The use of large diameter High-Q Traps in
the SYSTEM 33 makes it a high performing
tri-bander and at a very economical price.

A complete step-by-step illustrated in-
struction manual guides you to easy
assembly and the lightweight antenna makes

Capable of handling the Legal Limit, the
SYSTEM 33 is the finest compact tri-
bander available to the amateur.

Designed and produced by one of the
world’s largest antenna manufacturers, the
traditional quality of workmanship and
materials excels with the SYSTEM 33.

The boom-to-element mount consists of
two 1/8" thick formed aluminum plates that
will provide more clamping and holding installation of the SYSTEM 33 quick and
strength to prevent element misalignment. simple.

SPECIFICATIONS

BandMHz........... 14-21-28 Boom (0.D. x length)2” x 14'4”  Wind load @ 80 mph .. 114 Ibs
Max. powerinput ... Legal limit No. elements. .. .. . . ... 3 AssembledWt. . ... . ... 37 Ibs
Gain{dbd) . ................ 8 Longestelement. .. . . . . . 27'4"  Shipping Wt....... .. .. 42 Ibs
VSWR atresonance. . . ... 1.3:1  Turning radius. . ....15'9"  Direct 52 ohm feed
Impedence .......... 50 ohms  Max. mast diameter. . .2"" O.D. no balun required
FiBratio............. upto 20 Surface area. .. .. .. 5.7 sq. ft.  Max wind survival ... 100 mph
cw ACTUAL SWR CURVES
Phone
10 METERS 18 METERS - 20 METERS
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- SYSTEMS

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,
giving excellent Q and power capabilities.

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer?

*64°5
WV-1A

4 BAND
. TRAPVERTICAL
po - (10 - 40 METERS)

No bandswitching
necessary with this
vertical. An excellent
low cost DX antenna
with an electrical quarter
wavelength on each band
and low angle radiation.
8 Advanced design
provides low SWR and
exceptionally flat
response across the full
width of each band.

Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant points with
varying temperatures and
humidity

Easily assembled, the
WV-1A is supplied with a
base mount bracket

to attach to vent pipe or
to a mast driven in the
ground.

NOTE:

Radials are required
for peak operation or
above ground mounting.
{See GR-1 below)

SPECIFICATIONS

* 19’ total height

* Self supporting — no guys
required

* Weight — 14 |bs

* Input impedance: 50 §2

* Powerhandling capability :
Legal Limit

* Two High-Q traps with large
diameter coils

* Low angle radiation

ADD 40 METERS TO YOUR TRI-BAND

WITH THE 33-8 MK ’6495
— IN STOCK —

Now you can have the capabilities of 40-meter operation on the SYSTEM 36
and SYSTEM 33. Using the same type high quality traps, the 40-meter addition
will offer 150 KHZ of bandwidth. The 33-6 MK will fit your present SY36, SY33, or
SY3 and use the same single feed line.

The 33-6 MK adds approximately 15’ to the driven element of your tri-bander,
increasing the tuning radius by 5 to 6 feet. This addition will offer an effective
rotatable dipole at the same height of your beam.

W|'S| 1 [

4286 S Polaris Ave . Las Veaas. Nevada 89103

ORDER
FACTORY DIRECT
1-800-634-6898

Pricas and spacitications sutyect 10 chinng: without

* Omnidirectional
performance

® Taper swaged aluminum
tubing

¢ Automatic bandswitching

* Mast bracket furnished

* SWR: 1.1:1 or less on all
bands

GR-1

GROUND
RADIAL KIT

The GR-1 is the complete
ground radial kit for the WV 1A,
It consists of 150’ of 7/14
stranded aluminum wire, heavy
duty egg insulators and instruc-
tions. The GR-1 will increase the
efficiency of the WV-1 by pro-
viding the correct counterpoise.




WILSON SYSTEMS, INC.
the SYSTEM 36

————————ae

—

CALL
FACTORY DIRECT
1-800-634-6898

: SWR CURVES SPECIFICATIONS

A trap loaded antenna that performs like a mono-  &— ——r
0 o e # " : 1< Bnnq MGz ; 14-2!-28
bander! That's the characteristic of this six element m = Maximum power input Legal Limit

3 : e ]
three band beam. Through the use of wide spacing B e /,r Sgwgbm 193(1?
and interlacing of elements, the following is possi- I e e e e e T
ble; three active elements on 20, three active ele- ae e AR ST NS NEL TSI, IR NP IOV Ratio 20 db or Better
ments on 15, and four active elements on 10 meters. Boom{0.D. x Length) ... . 27 x2872% *
No need to run separate coax feed lines for each  .iiu No. of Elements. ................. 8
band, as the bandswitching is automatically made R ey L) L 4
via the High-Q Wilson traps. Designed to handle Maximum Mast Diameter ... ... T2
the maximum legal power, the traps are capped at Surtace Area ............. . 86sah
each end to provide a weather-proof seal against n MatchingMethod . ............... Beta
i i H e i Wind Loadi 80 mph 215 Ib:

rain and dust. The special High-Q traps are the ind Loading| @ S0'Monr g vy st
E o 5 - Mtaximum Wind Survival . .. ... 100 mph
strongest available in the industry today. b — L ! 1 3 1 FeedMethod .. ...... Balun (Supplied)
., o Assembled Weight (approx.) . .... 531bs.
Shippirg Weight {approx.} ....... 62 Ibs.

Compare the SY-36 vT/ith others . ..

—_— — BRAND
¥ v ‘ v — el

— = e———pre—————
HG e
wison = e T =

SYSTEMS

Compare the size and strength of the boom Wilson Systems traps offer a larger diameter
to element clamps. See who offers the largest trap coil and a larger outside housing,
and heaviest duty. Which would you prefer? giving excellent Q and power capabilities.

CALL WILSON
cactombrect|  LAEIN ST
1-800-634-6898 R

Prices and specifications subject to change without notice.




WILSON SYSTEMS, INC. PRESENTS
THE SYSTEM 40 TRIBANDER

3 MONOBAND ANTENNAS IN ONE — EACH WITH FULL MONOBAND PERFORMANCE

FACTORY DIRECT
ONLY ; P
'374% E
-/ // V
. /.'
47\"' :
> ~/. ./\;':/ <
5 i 4 )
G P
4 o = \>/’ ‘é’/ S
2 _
/ “ ?\’(’ N =
A P
P e 7
o« / s - ,
A /|ﬂ > /":5"0
N s /
7

A NEW CONCEPT IN ANTENNA DESIGN
USING A 26 FT. BOOM

® FOR THE SERIOUS DXer WHO WANTS MONOBANDERS ON 10-15-20
® FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN & 25 db F/B
©® FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN & 20 db F/B
® FIVE WIDE SPACED 10 MTR ELEMENTS WITH 11.5 dbd GAIN & 20 db F/B
® ONLY ONE FEED LINE REQUIRED
® HEAVY DUTY BALUN INCLUDED
© DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS
® ALL DRIVEN ELEMENTS AND DIRECTOR ELEMENTS ARE INSULATED FROM BOOM
® SAME QUALITY HARDWARE AS USED IN ALL WILSON ANTENNAS
SPECIFICATIONS — ks
Max. Pwr.input. .. ... ... . Legal Lmit Lonqest Element. ... ......... .. ... :'16. ~ -
it e et ot S el 3 = 4=
Feed Method .. .. ... Coax Balun Supplied ~ Surtace Area ............. ... 121 8q. ft. SN
Matching Method .. ... ... Modified Beta Wind Loeding @ 80 mph .. ... ... 309 Ibs.
F/iBRatio........... L See Above Assemn. Weight . ......... ... ... 75 Ibs. 10
Gaiuees t i . ool i See Above Shipping Weight . .. ... ... ... 99 ibs. wo wt n2 ni aa ns s n Y] wy m0
20 — 20 :
20 (K] = 15 15 — "l
METERS = — METERS — /'//
AVAILABLE ONLY
FACTORY DIRECT man WILSON
CALL SYSTEMS, INC.
TOLL 4286 S. Polaris Ave., Las Vegas, Nevada 89103
1-800-634-6898 rre:

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.




WILSON SYSTEMS TOWERS

"9
{
FACTORY DIRECT
$ 96
FACTORY DIRECT 399
13
'614°
FACTORY DIRECT ~ S ssop
X = Y e | TT45B
1094 op. | Features: 3
| 3
g * MT-618B qll 1 Max Height: 45’
- “ | Min. Height: 22’
ST-77B ] , Features: 4 | - Heig i3ob
Max. Height: 61° | e Weight: 250 Ibs.
Features: Y et 1k Winch: 1200 Ibs. 20
6 Min. Height: 23 j | ason i
Max. Height: 77’ Weight: 450 Ibs. | } able: 4200 Ibs.
Min. Height: 24° Winch: 1200 Ibs. ¢ | No Guys required
Weight: 700 Ibs. Cable: 4200 Ibs. \ when mounting
Winch: 1500 Ibs. No Guys required against eve of
Cable.: 6400 Ibs. when mounting old house. 8
Requires RB'7|78 & against house. ’ _ For completely
}M” 2l t;).tal Y | For completely = 5 | freestanding oy A ——1
reestanding 16° freestanding in- & = . | installation, use 4 Vv
\ stallation, use RB458 or FB45B |1, 2¥"1
RB-618 or i | below.
6" 0.0 o |l %
1l FB-61B below. | 3 °| 1
Lt _ BASE CHART =)
so\\* | TOWER | WIDTH | DEPTM |
& I NEW! Wilson Electric Winch | TT458 127x12" | 30"
. 20° Now you can raise and lower your Wilson Tower _FB45B | 307« % | | 4% |
| electrically. The electric winch will replace RB-458 30" x 30" 4%’
1" the hand operated winch. Available for [ prgg | 187 x 18" g
use on the TT-45, MT-61 and ST-77 reeis | 3-—’(5-— - 5%,'——
| fowers. [ mBo | 3'x3 | su |
X
> EW-46 (TT-45) g
EW-61 (MT-61) $24995 i pom _ See Bolow
EW-77 (ST-77) RB77B [ 3% x3% | 6 |

WIND LOADING

Tower Height Sq. Ft.

ST-778 Wﬂ&zuare |
& m Footage

MT-618 ¢ - 17— Based on
37 m 50 MPH

T'T458 Wind

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wilson Systems. It is
25% stronger than conventional pipe or tubing. The tubing size used is: 2" & 3% "-.095; 4% " & 6"-.126; 8"
.134. All tubing is hot dip galvanized. Top section is 2" 0.D. for proper rotor and antenna mounting.

The TT-458 and MT-61B come complete with house bracket and hinged base plate for against-house mount-
ing. For totally freestanding installation, use either of the tilt-over bases shown below.

The ST-77B cannot be mounted against the house and must be used with the rotating tilt-over base RB-778

shown below.

TILT-OVER BASES FOR TOWERS ,

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
acompiletely free-standing vertical
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con-
ventional manner, and will not ro-
tate the complete tower.

FB45B.. 1121bs... *189™
FB-81B.. 1691bs... *269*

ROTATING BASE

The RB Series was designed for
the Amateur who wants the add
ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro
tate the complete tower and an-
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi
tion, while still being able to tilt
the tower over when desiring to
make changes on the antenna
system

RB-45B.. 144 |bs... ‘269“
RB-61B.. 229 Ibs.. . ‘344"

ORDER

RB-77B.. 300 Ibs... *514*

Wi

Tilting the tower over is a
| one-man task with the Wil

}

=1

son bases, {(Shown above is
the RB-61B. Rotor is not
included )

WILSON

msn SYSTEMS, INC.

4286 S Polaris Ave , Las Vegas Nevada 89103

FACTORY DIRECT
1-800-634-6898

Prices Effective 9-1-80 to 9-30-80



WILSON SYSTEMS, INC.
IWILSON GUYED TOWERS

GT_46 95 WIND LOADING l |_27 9B
46' GUYED TOWER 234 eSS swee | 277 GUYED TOWER 1 59
e e = L
\~\,“ ™27 ;é ‘E Wind \;

\— 2%°00

\:n'o.o

HOUSE BRACKET IOPTIONAL}

20'

QT-48 FEATURES:

!\_
!
|
=

GENERAL FEATURES

(When Properly Guyed)

¢ Maximum height, 46 .

800 Ib. capacity winch. e—= |
2,000 Ib. capacity raising cable.

Only one cubic ft. of cement required.
Total weight, 117 Ibs.

TT-27 FEATURES:

* Maximum height, 27 ’.

® 800 Ib. capacity winch.

2,000 Ib. capacity raising cable.

Total weight, 84 Ibs. |

Can be ground mounted to lower |

antenna below roof line. h
/

/

/

All towers use high strength heavy galvanized steel tubing that conforms to ASTM specifications for years of maintenance free
service. The large diameters provide unexcelled strength. All welding is performed with state-of-the-art equipment. Top sections
are 2" Q.D. for proper antenna/rotor mounting. A 9’ push-up mast is included in the top section of each tower. Hinge-over base
plates are standard with each tower. The high loads of today’s antennas make Wilson crank-ups a logical choice.

FACTORY DIRECT
ORDER BLANK

' WILSON SYSTEMS, INC. — 4286 S. Polaris
l Las Vegas, NV B9103 — (702) 739-7401

Toll-Free Order Number .

1-800-634-6898 3

: Qty. Modsl | Description Shipping Price Qty. Model | Descrptien Shipping Price j.
' SY40 10 Ele. Tribander for 10, 16, 20 Mtrs. UPS 374.95 GT48 46’ Guyed Tower TRUCK 234.95
. SY38 8 Ele. Tribander for 10, 16, 20 Mtrs. UPS 219.95 TT-27 | 27’ Guyed Tower TRUCK 169.95
' SY33 | 3 Ele. Tribander for 10, 16, 20 Mtrs. (V3 164.95 TT45B | Freestanding 46’ Tubular Towsr TRUCK 399.95 a
338 MK | 40 Mtr. Mod Kit for SY33 & SY36 UPS 84.95 RB-46B | Rotating Base for TT-45B8 whilt over feature TRUCK ZESE
! WV-1A | Trap Vertical for 10, 15, 20, 40 Mtrs. UPS 64.96 FB-46B | Fixed Base for TT-45B witilt over feature TRUCK 18@5-
v GR-1 | Ground Radials for WV-1A UPS 14.95 MT818 | Freestanding 61° Tubuler Tower TRUCK | 614958
| M-420A | 4 Elements on 20 Mtrs. UPS 174.95 RB-81B | Rotating Base for MT-818 wihilt over feature TRUCK 344950
l M-516A | 6 Elements on 15 Mtrs. UPS 139.95 FB81B | Fixed Base for MT-81B witilt over feature TRUCK 269.95 l
I M-416A | 4 Elements on 16 Mtrs. UPS 99.95 ST-778 | Freestanding 77’ Tubuler Tower TRUCK 1094.96i
' M410A | 4 Elements on 10 Mtrs, UPS 74.95 RB-778 | Rotating Base for ST-778 witiit over feature TRUCK 514.95.
' ACCESSORIES GK48 | Guying Kit for GT-468 UPS-TRK 74.95 .
[ TIX Tall Twister Rotor UPS 274 95 GK-45B | Guying Kit for TT-458 UPS-TRK 69.95 [
. HD-73 | Alliance Heavy Duty Rotor UPS 109.96 GK81B | Guying Kit for MT-818 UPS-TRK 79.95‘
' RC-8C | 8/C Rotor Cable UPS RV % GK-778 | Guying Kit for ST-778 UPS-TRK 99.95j
RG-8U | RG-BU Fosm-Ultra Flexible Coaxial Cable. WTB-1 [ Thrust Bearing for Top of Rotating Towers UPS-TRK 69.95
l 38 strand center conductor, 11 gusge UPS 21/ — |
l EW-45 | Wilson Electric Winch for TT458 UPS 249.95 Prices Eftective Sept. 1-30, 1980 Neveda Residents add Seales Tax '
L EW-81 | Wilson Electric Winch for MT-81 UPS 249 95 Ship C.0.0. [0 Check enclosed [J Charge to VISA [J MasterCharge [ '
l. EW-77 | Wilson Electric Winch for ST-77 UPS 249.95 Card No. Expires '
' NOTE: Bank No. Signature '
[ ] On Coaxial and Rotor Cable, minimum order is 100’ and 50' multiples. Nama Phone '
. ) Prices and sp.ac'ificarions subject fo cl.range without no'rica. Street - l
Ninety (90) Day Limited Warranty — Shipping Not Included in Above
. City __State Zip
L N L X N N F ¥ ¥ ¥ VY Vv ¥ ¥ P I IS h @ = ww 8w Prices end specifications subject to change without notice. @ =9 =» =



OSCAR Orbits___

Courtesy of AMSAT

Any satellite placed into a near-Earth orbit suffers from the
cumulative effects of atmospheric drag. The much publicized de-
scent of the Skylab space station was a graphic demonstration of
these effects.

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particies, some of which find their way into the
Earth's upper atmosphere, increasing the density {and thus the
drag) there. It Is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously af-
fected of the two.

If the drag factor is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W3IWI of AM-
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit Is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day’s first ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR s ascending on the other side
of the world from you, it will descend over you. To find the

OSCAR 7 ORBITAL INFORMATION FOR SEPTEMBER OSCAR B ORBITAL INFORMATION FOR SEPTEMBER

equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. if OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes, at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 s therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.5C
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

OSCAR 7 ORBITAL INFORMATION FOR OCTOBER OSCAR 8 ORBITAL INFORMATION FOR OCTOBER

ORBIT ¢ DATE  TIME EQ. CROSSING ORBIT # DATE  TIME EQ. CROSSING ORBIT ¢ DATE  TIME EQ. CROSSING ORBIT ¢ DATE TIME EQ. CROSSING

(GMT)  (DEGREES WEST) (GMT DEGREES WEST) (GMT {DEGREES WEST (GMT}  (DEGREES WEST)
26513 1 9925:08 79.1 12708 1 2133:36 258y 26889 1 9043119 84.4 13118 1 2931128 62.6
26526 2 2119:23 92.1 12714 2 8138125 78.6 26902 0137:34 98.2 13132 2 2036116 63.8
26538 3 0018141 7.6 12127 3 0002102 54.9 26913 3 8036:52 82.8 13146 3 Q04124 65.8
26551 4 0112156 91.2 12741 4 2004151 55.2 26927 4 9131: 87 96.4 13160 4 9045:52 §6.2
2656) 5 8012:14 76.8 12755 s 2009140 56.4 26939 5 8030125 81.3 13174 s 2050140 67.5
26576 6 9106129 89.6 12769 6 0014129 57.7 26952 6 9124339 94.9 13188 6 225528 68.7
26588 %) 2005147 74.5 12783 7 2019418 58.9 26964 7 2023:58 79.7 13202 7 8109:16 69.9
26601 8 0180:02 88.0 12797 8 2824106 68.1 26977 8 8118:12 93.3 13216 8 2105: 84 7.1
26614 9 2154117 191.6 12811 9 3028:55 61.4 26989 9 821738 78.2 13232 9 2199151 72.4
26626 18 8853135 86.5 12825 18 0033144 62.6 27082 1e 8111145 91.7 13244 18 9114:39 13.6
26639 11 01471580 188.1 12039 11 20383533 63.8 27014 1 2011:03 76.6 13258 ¥\ 8119:27 74.8
26651 12 2847108 84.9 12853 12 9043122 65.8 27027 12 2195118 90.2 13272 12 0124114 76.8
26664 1 9141123 98.% 12667 13 8248:18 66.3 27839 13 2084:36 75.9 13206 13 0129192 283
26676 14 0040:41 83.3 12081 14 0052159 67.5 27052 14 2058151 88.6 13300 14 8133158 78.5
26609 15 8134156 96.9 12895 15 2057148 68.7 27065 15 8153105 102.2 13314 15 8138:37 79.7
26701 16 9034:14 81.8 12989 16 0102136 78.¢8 27077 16 2952:24 87.0 13327 16 2008113 §5.1
26714 17 9128:29 95.4 12923 17 81907:25 i) 27090 17 2146138 128.6 13341 17 2005102 56.3
26726 18 0027147 89.2 12937 18 0112:13 12.4 27102 18 9945156 85.5 13355 18 8009147 57.6
26739 19 0122:02 93.8 12951 19 0117102 13.6 27115 19 2148:11 99.1 13369 13 9014:35 58.8
26751 2e 0821:20 78.6 12965 20 0121:5@ 74,9 M7 20 2839129 83.9 13333 20 0019:22 68.9
26764 2 2115:35 92.2 12979 21 9126138 76.1 27148 21 2133144 97.5 13397 21 2024110 61.2
26776 22 8014153 77.1 12993 22 8131:27 77.3 27152 22 2933:02 82.3 13411 22 8828:57 62.5
26789 23 2109:08 98.7 13007 23 8136115 78.5 27165 23 0127516 95.9 13425 23 2833144 63.7
26891 24 0008:26 75%E 13021 24 2141183 79.8 m” 24 8026135 80.8 13439 24 8038:31 64.9
26814 25 0102:40 89.1 13034 25 8802:40 55.2 27190 25 0120149 94.4 13453 25 2943:18 66.1
26826 26 0021:59 74.0 13046 26 2007 : 28 56.4 27202 26 8020:07 79.2 13467 26 2048106 67.4
26839 27 #856:13 87.5 13062 27 2012116 57.6 27215 27 0114:22 92.8 13481 27 8052153 68.6
26852 28 9150:28 101.1 13076 28 9017184 58.9 27227 28 8913:48 77.1 13495 28 8957:40 69.8
26864 29 2049:46 86.90 13090 29 9021:52 60.1 27240 29 8107155 91.2 13509 29 8182:27 7.2
26877 30 g144321 99.6 13104 38 0826: 40 61.3 27252 30 0887113 76.1 13523 32 2107114 To.2
27265 3 #101:27 89.7 13537 31 8112:01 7358

v

|

TRS'80® DEALER A301

Populor 16K Level Il System
261145 RS-232 Boord

26-1140 “O" K Interfoce

26-1160 Mini Disk

26-1171 Telephone Modern

Fost 100 CP$S Centronics 730 Printer
Highly Relioble Lobo 5" Drives

10% DISCOUNT
Off List

64K 1 Drive $3499.00

No Toxes on Out Of Stote Shipments

Immediote Shipment From Stock

+” Reader Service—see page 195

COMPUTER SPECIALISTS

Versotile Lobo Intertoce. 8" Drives ond IMI Hord Drives

1-800-841-0860 Toll Free Order Entry

MICRO MANAGEMENT SYSTEMS, INC.

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. 5. W
CAIRO. GEORGIA 31728
PHONE NO. (9121 377.7120

$700.00

84.00

254.00

424.00

169.00

675.00

375.00

Coll For Prices

15% DISCOUNT
Off List

4K Level 11 §527.00

» 313
Full Foctory Worronty on All ltems Sold

e =

Lorgest Inventory in the S.E. U.S.A
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SWAN'S ASTRO 102BX
TRANSCEIVER

The best single-word descrip-
tion of Swan's new HF trans-
ceiver, the Astro 102BX, is that it
is different. Swan does not at-
tempt to give you a radio that is
a carbon copy of those coming
from overseas. Instead, they
have packed this rig with an
unusual set of features, unlike
those found in any other ama-
teur transceiver, domestic or
foreign.

The Astro 102BX offers solid-
state no-tune-up SSB and Cw
operation on the 160- through
10-meter amateur bands. It is
packaged in a black wrinkle
finish with silver trim cabinet
that is 6.4" high, 14.25" wide, and
13.75" deep, and weighs in at
23.5 pounds. Designed for both
mobile and base station use, the
102BX requires a 12 to 14 V dc¢
supply capable of providing 20
Amperes. The PSU-6 serves as a
matching power supply and
contains an external speaker
and headphone jack.

Receiver Versatility

One of the Astro 102BX's
distinguishing features is the
two permeability-tuned oscil-
lators (PTOs), each with a large
tuning knob on the front panel.
This amounts to having an ex-
ternal vfo built right in. You can
operate using either oscillator

“A” or “B" exclusively or you can
select one PTO for receive and
the other for transmitting. This
is not a digital tuning arrange-
ment. Frequency coverage is
continuous and the digital dis-
play is based on a frequency
counter. Thus, if the RIT
(receiver incremental tuning)
feature is used, the display will
show the shift in frequency.

The PTO circuitry may be a
throwback to earlier days, but
the band switching uses a state-
of-the-art phase-locked-loop cir-
cuit. The bandswitch acts as an
address selector for a read only
memory that sets a = N counter
used by the PLL. With a bit of
imagination and some retuning,
this rig could probably be put on
the new ham bands.

The Astro 102BX, in keeping
with Swan tradition, uses a
single conversion receiver.
Eight of the 19 front panels are
devoted solely to receiver func-
tions. Included are the standard
rf and af gain controls, RIT, and
a noise blanker. Among the
unusual features are passband
tuning, an i-f gain control, con-
tinuously variable agc decay,
and an audio notch filter.

The passband tuning sets the
i-f bandwidth. The user can
select either high- or low-pass
action. Anyone who has operat-
ed on a crowded phone band will
find this helpful. When someone

Swan's Astro 102BX transceiver.
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starts a QSO one kHz up, all you
have to do is shift the passband
so that the upper portion is cut
off. The resulting passband is
shown by eight LEDs located
below the frequency readout. If
you are a CW fan, you'll like the
300-Hz bandwidth filter that can
be tuned across the 2.4-kHz i-f
bandwidth.

The notch filter becomes very
useful when some lid decides to
spend half an hour tuning with-
out using a dummy load. Since
the filter is narrow, the control
must be turned slowly or you're
likely to pass right over the of-
fending signal.

Perhaps | am not enough of a
receiver fanatic to appreciate
the i-f gain function. | found
myself turning it to the max-
imum level and then leaving it
alone. In normal operation, the
i-f gain and agc decay don't
need to be adjusted often. If
however, you like operating
when conditions are noisy or the
other station's signal doesn't
fall in the normal category, then
these two controls can be
helpful. You need to spend
some time experimenting with
various combinations of set-
tings before the Astro 102BX's
flexibility becomes apparent.

Transmitter Features

The Astro 102BX, like just
about any other new radio worth
its salt, does not need to be
tuned up before you transmit.
There are preset output net-
works for each band. If the swr
is greater then 1.7:1, the power

output is automatically re-
duced, protecting those expen-
sive final transistors. | found
that the two MRF458 finals pro-
duced 100 Watts on all bands,
just as advertised. However, if
you want to operate SSTV or
RTTY at full power, an external
fan will be needed to cool the
heat sink.

Rather than providing meter-
ing for a bunch of transmitter
functions as some rigs do, the
102BX has provisions to read
only forward and reflected out-
put power and the ALC voltage.
itdoesn't take long to gain aniin-
tuitive notion of what your swris
by using the FWD and REFL
power positions. Just keep in
mind the fact that the meter
reads 100 Watts full scale in the
forward position and 10 Watts
full scale when measuring re-
flected power.

| doubt if any ham manufac-
turer would produce a transceiv-
er that did not have some kind of
speech processor. Swan's Astro
102BX is no exception. When
processing is selected by the
front-panel switch, the micro-
phone amplifier becomes a sim-
ple logarithmic compressor. The
processor level control, along
with the VOX adjustments, lies
on the rig's left side, recessed
behind holes in the cabinet.
Since a screwdriver is needed
for adjustment, these controls
are less than conveniently
located for operators who like to
tinker with different settings.

Swan definitely kept the CW
user in mind when they de-
signed this radio. It is the only
rig | have seen that has a front-
panel switch allowing you to
select “hard” or “soft” CW rise
and decay times. Swan sug-
gests that by using a soft
waveform for slow speed code a
more pleasing sound is pro-
duced. Similarly, selecting the
hard position results in better
clarity at speeds greater than 25
wpm.

The hard/soft switch might be
considered a frill, but the Astro
102BX’s full break-in capability
can be a real asset. The unique
T-R switch causes the transmit-
ter output to be continuously
connected to the antenna. In the
receive mode, the transmitter
appears as an open circuit. The
receiver is coupled to the anten-
na through a transformer and
reed relay. When you transmit,
there are no loud relay contacts
banging into place —just a soft
click. This circuit allows full



Move over imports, here’s the new TEN-TEC

the notable change in hf transceivers

All new, all nine hf bands and only $849!

DELTA — the symbol of change—the name
of a great new TEN-TEC transceiver. A
transceiver for changing times, with new fea-
tures, performance, styling, size and value
TOTAL SOLID-STATE. By the world’s most
experienced manufacturer of hf solid-state
amateur radio equipment.

ALL 9 HF BANDS. First new transceiver since
WARC. 160-10 Meters including the three new
hf bands (10, 18 & 24.5 MHz). Ready to go
except for plug-in crystals for 18 and 24.5 MHz
segments (avallable when bands open for use)
SUPER RECEIVER. New, low nolse
double-conversion design, with 0.3 uV sen
sitivity for 10 dB S+N/N

HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built-in, switch-
able, 20 dB attenuator for extreme situations
SUPER SELECTIVITY. 8-pole monolithic
SSB filter with 2.4 kHz bandwidth, 2.5 shape
factor at 6/60 dB polints. And optional 200 Hz
and 500 Hz 6-pole crystal ladder filters. Eight
pole and 6-pole filters cascade for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering. To sharpen that i-f
response curve to just 150 Hz bandwidth
4-position selectivity switch

BUILT-IN NOTCH FILTER. Standard
equipment. Variable, 200 Hz to 3.5 kHz, with
notch depth down to -50 dB. Wipes out
interfering camiers or CW.

OFFSET TUNING. Moves receiver frequency
up to =1 kHz to tune receiver separately from
transmitter

“HANG" AGC. For smoother, clearer, re
ceiver operation

OPTIONAL NOISE BLANKER. For that
noisy location, mobile or fixed

WWV RECEPTION. Ready at 10 MHz.
“§"/SWR METER. To read received signal

strength and transmitted standing wave ratio
Electronically switched

SEPARATE RECEIVER ANTENNA JACK.
For use with separate recelving antenna,
linear amplifier with full break-in (QSK) or
transverters

FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient
DIGITAL READOUT. Six 0.3" red LEDs
BROADBAND DESIGN. For easy opera
tion. Instant band change—no tuneup of
receiver or final amplifier. From the pioneer,
TEN-TEC

SUPER TRANSMITTER. Solid-state all the
way. Stable, reliable, easy to use

200 WATTS INPUT. On all bands including
10 meters (with 50 ohm load). High SWR does
not automatically limit you to a few watts
output. Proven, conservatively rated final
amplifier with solid-state devices warranted
fully for the first year, and pro-rata for five
more years

100% DUTY CYCLE. All modes, with confi
dence. 20 minutes max. key-down time
Brought to you by the leader in solid-state
finals, TEN-TEC

QSK — INSTANT BREAK-IN. Full and fast,
to make CW a real conversation

BUILT-IN VOX AND PTT. Smooth, set-and
forget VOX action plus PTT control. VOX is
separate from keying circuits
ADJUSTABLE THRESHOLD ALC &
DRIVE. From low level to full output with
ALC control. Maximum power without distor
tion. LED indicator

ADJUSTABLE SIDETONE. Both volume
and pitch, for pleasant monitoring of CW.
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per F° change
over 40° range after 30 min. warmup—and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply.
VERNIER TUNING. 18 kHz per revolution,
typical

SUPER AUDIO. A TEN-TEC trademark.
Low IM and HD distortion (less than 2%)
Built-in speaker

SUPER STYLING. The '80s look with neat,
functional layout. ‘“‘Panelized”” grouping o
controls nicely human engineered for logical
use. New, smaller size that goes anywhere
fixed or mobile (4%"h x 11%"w x 15°d)
Warm, dark front panel. Easy-to-read contrast-
ing nomenclature. Black ‘‘clam-shell’
aluminum case. Tilt bail
MODULAR/MASS-TERMINATION CON.-
STRUCTION. Individual circuit boards with
plug-in hamesses for easy removal if neces-
sary. Boards are mailable

FULL ACCESSORY LINE. All the options:
Mode! 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
Supply $139; Model 645 Dual Paddle Keyer
$85; Model 670 Single Paddle Keyer $34.50;
Model 247 Antenna Tuner $69; Model
234/214 Speech Processor & Condenser Mi-
crophone $163; Model 215 PC Ceramic Mi-
crophone $34.50. Mode! 283 Remote VFO,
Model 287 Mobile Mount, and Model 289
Noise Blanker available soon

Experience The Notable Change In HF
Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.

1@l

TEN-TEC INC

SEVIERVILLE, TENNESSEE 37862



break-in on CW or, if you want,
conventional semi-break-in is
available.

Brickbats and Kudos

One unpleasant aspect of
operating the 102BX is the ap-
pearance of the frequency read-
out. Red LED displays are used,
but no filter is placed in front of
them to screen out the stray
light which reflects from the
unlit segments. This annoyance
can be partially eliminated by
looking at the display from an
angle and controlling the room
lighting.

The 102BX owner who uses
his rig at home with an external
supply and speaker is not likely
to notice that the internal
speaker is very small and
anemic. Serious mobile op-
erators would be well advised to
use an external speaker.

An idea of the care that goes
into the design and construc-
tion of a rig can be obtained by
disconnecting the antenna,
turning up the volume, and tun-
ing across the bands, listening
for “birdies.” These mixing prod-
ucts are very difficult to
eliminate, so every attempt
should be made for them to fall
away from the frequencies of in-
terest and be at extremely low
levels. When testing the Astro
102BX, we found six noticeable
birdies within the amateur
bands. Correspondence from
Swan acknowledges the pres-
ence of these mixer products
and suggests that they are
below the .5-uV level. Our own
on-the-air tests indicate that
when noise levels are low,
several of these heterodynes

are detectable—but at a low
enough amplitude to cause in-
terterence to only the weakest
of signals.

Evaluating a piece of equip-
ment as complex and expensive
as the Astro 102BX can be a
tough job. The evaluator has to
be careful that insignificant
shortcomings don't dominate
the review. Every rig has its
faults, but they must be weighed
against the larger pool of good
points.

Each Astro 102BX is shipped
with a Performance Check
Sheet. it gives the receiver sen-
sitivity and power out on each
band for that particular radio.
Every 102BX also receives a
72-hour elevated temperature
burn-in during which the rig is
cycled between transmit and
receive. It is comforting to know
that quality control is a reality
that occurs before shipping
rather than in the new owner's
shack.

This may be the age of ap-
pliance operating, but there are
a few hams who still like to
repalr or modify their store-
bought gear themselves. Swan
has made the 102BX in such as
way that this can be done with a
minimum of gymnastics. Fif-
teen circuit boards are used,
with most of the interconnec-
tions made at a distribution
board. Dip-style jumpers are
used rather than plug-in cards.
The documentation is excellent:
there are individual one-page
schematics and parts place-
ment diagrams for each board.
For once you don't have to buy
an extra service manual to find
out what is where.

The styling of the American-
made Astro 102BX runs counter
to the military-like appearance
popularized by such firms as
Kenwood, Icom, and Yaesu.
Features such as dual PTOs and
a single conversion receiver are
among Swan's symbols of an in-
dependence from the everyday
world of amateur radio prod-
ucts. Priced at $1195, the 102BX
joins a growing list of transceiv-
ers costing a kilobuck or more.
The accessory power supply
lists at $179.95. As Swan'’s
premier transceiver, the Astro
102BX is intended for the dis-
cerning amateur, one who can
appreciate its styling and ver-
satility.

Swan, a division of Cubic
Communications, Inc., 305 Air-
port Rd., Oceanside CA 92054;
(714)-757-7525. Reader Service
number 476.

Tim Daniel N8RK
73 Staff

THE CON-PUTER 1

Con-puter 1 is a new type of
memory keyer for amateur radio
CW contest or casual operation.
It permits the operator to store
contest exchange messages
which contain serial numbers.
Such exchanges are required in
the Sweepstakes, WAE, VK/ZL,
and many other CW contests.

After initial storing of desired
contest messages by the opera-
tor, Con-puter 1 automatically
inserts the correct serial
number. This number is also
displayed. Each time the mes-
sage is initiated, the serial num-
ber automatically increases by
one, and the complete message,
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The Con-puter 1.
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with number, is sent without fur-
ther attention from the operator.
Numbers up to 9999 can be ac-
commodated.

Con-puter 1 also contains a
leading zero option which, when
activated, automatically places
lead zeros in front of numbers
less than 100. The memory and
address locations are digitally
displayed for loading con-
venience.

Con-puter 1's front panel is
purposely kept simple for
operating ease. Con-puter 1
operates like a regular memory
keyer when the serial number
feature is not needed. Approx-
imately 200 characters may be
stored In the 4 primary and 4
secondary message locations.

Con-puter 1 has buiit-in side-
tone and speaker. A regular or
lambic key paddle may be used.
Continuously adjustable keying
speed is 560 wpm. Power re-
quirements are 120 volts ac, 60
Hz or 12 volts dc. Memory con-
tents may be protected against
power loss by connecting an ex-
ternal battery to terminals pro-
vided for that purpose on the
rear panel.

The heavy-duty aluminum
cabinet measures 12” wide x
3%" high x 10" deep. The unit
weighs 8 Ibs.

For further information, con-
tact Con-puter 1, 3006 Lock-
heed, Midland TX 79701. Reader
Service number 481.

THE ICOM IC-2AT
SYNTHESIZED TALKIE

Miniaturization techniques
and frequency synthesizers are
creating some radical and ex-
citing innovations in the world
of 2-meter hand-held transceiv-
ers. Large, crystallized handies
capable of operation on 5 or 6
discrete channels are giving
way to pocket-sized equivalents
capable of 800-channel opera-
tion, two-tone encoding and
much more. The mass clamor
for these palm-sized gems and
their accessories is extensive,
with almost every active ama-
teur wanting to get in on the ac-
tion. The capability of carrying a
full communications system
comfortably in one hand has a
distinct advantage which is, in-
deed, hard to beat.

In addition to their everyday
use through one's local repeat-
ers, frequency-synthesized han-
dies are particularly useful
when traveling via airlines and
rental cars. (| don't advocate us-



ing the HT aboard a commercial
airline, but its emergency
capability is reassuring.) Once
clear of airport hassles, the HT
can be set on an area repeater
and placed on the rental car's
seat. This pleasure is proving its
worth to HT owners every day.

Hand-held talkies also make
ideal mobile rigs when used with
a 25- or 50-Watt amplifier and a
gain antenna mounted on the
auto’s roof. When leaving the
auto, the handie can be carried
right along and used portable.

During recent years, I've used
almost every hand-held trans-
ceiver on the market. Every unit
was an exceptional performer,
each exhibiting some special
teature or features unique to
that manufacturer. Recently,
however, | secured what seems
the most enjoyable and logical
talkie I've owned —a new Icom
IC-2AT

The Rig

Two models of the Icom
handie are available in the US:
the IC-2A and the IC-2AT. The
difference between these units
is that the IC-2AT includes a
touchtone encoder which is
molded into its front case. The
encoder adds only 1/16” to the
case thickness, its inner area is
rubberized, and the buttons
have a positive snap action. The
rubberized area is slightly
recessed to provide some pro-
tection from pocket edges, etc.
There are two unique features in
the lcom's encoder. When
punching numbers, the tones
can be heard on the handie's
speaker. The loudness of these
tones follows the handie’s
volume control setting. After
punching a single digit and
hearing those two tones in
return, the handie's push-to-talk
can bereleased. A VOXcircuitin
the unit holds the rig on transmit
until approximately 1 second
after the tones are completed.
This delay will follow almost any
dialing speed one cares to use.
Next, the transmit LED atop the
unit will extinguish and the han-
die will automatically return to
receive mode.

The Icom handie is smaller
and lighter than other hand-
helds, and it can actually be
slipped into pockets where
other units won't fit. In fact, the
Icom can be comfortably carried
in the vest pocket of a suit coat
all day without evidencing itself
by a bulge or pull from weight

Frequency selection with the
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DX'ER,
CONTESTER,

or
RAG-CHEWER

With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri-bandbeam
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Gain's Tri-Banders feature
separate High-Q, high-efficiency traps
that ensure maximum F/B ratip and gain
and minimum VSWR on ALL THREE
gands. Hy-Gain's *‘no-compromise"
construction features; taper-swaged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance; a rugged boom-to-mast
bracket that adjusts from 1% to 2%,
heavy gauge, machine formed, element-
to-boom brackets that won’t allow the
elements to twist on the boom; and
improved element compressiog clamps
that allow greater tightening ability and
easier readjustment.

Hy-Gain's unique Beta-Match is factory
pre-tuned to ensure minimum VSWR and
maximum gain on all three bands. All
Hy-Gain beams are fed with 62 ohm
coaxial cable and deliver less than 1.5:1
VSWR at resonance.

Write for full details today!
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TELEX. hiygain
TELEX COMMUNICATIONS. INC
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Hy-Gain has

the right
Tri-Bander
for you!

Antenna shown is:
TH6DXX
6-Element
Tri-Band Beam

Other Tri-Banders in the
Hy-Gain line:

TH5DX

5-Element

Tri-Banpd Beam

TH3MK3
3-Element
Tri-Band Beam

Tower shown is
The NEW Hy-Gain
HG-52S8S

Self Supporting
Crank-Up Tower
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Conditions
Receiver on, squelched

Receiver on, signal present, low volume
Receiver on, signal present, high volume

Transmitter on, low power
Transmitter on, high power

Total Current
12 mA
25 mA
35 mA
200 mA
400 mA

Table 1. Current drains measured on the IC-2AT. Battery voltage was

8.7 volts.

Icom handie is done with smalil
thumbwheel switches mounted
atop the unit. Two main advan-
tages of this arrangement are
the ability to change frequen-
cies by merely feeling and
counting steps rather than look-
ing at the rig (very beneficial
when mobiling in rush-hour traf-
fic) and the fact that this
mechanical memory doesn't re-
Quire battery current or
reprogramming during periods
of minimal use. An LED
mounted beside the thumb-
wheel switch/frequency display
indicates transmit mode and
battery condition. Three smali
switches are submounted on
the Icom’s back for selecting
high/low power, simplex or
duplex operation, and + 600- or
- 600-kHz transmitter offset.
Odd splits and 1-MHz splits are
not provided in the Icom. A belt
clip is also furnished with the
Icom; it can be used or removed,
as desired.

Internally, the icom handie
consists of layered PC boards
which open book-style for ser-
vicing. The receiver is double
conversion with a first i-f on
10.695 MHz and a second on 455
kHz. Through actual on-the-air
use, I've found sensitivity and
selectivity comparable to other

MODEL SP100

quality handies on the market.
The transmitter uses a conven-
tional and popular varicaplfre-
quency multiplier arrangement
to achieve a crisp, clean trans-
mitted signal. A voltage regula-
tor circuit applies +5 and +6
volts to all stages except the
transmitter’s driver and final
amplifier. Those stages receive
full battery voltage for produc-
ing maximum transmitted rf
energy. The handie's LED
monitors voltage to the
regulator during transmit mode.

The Power Source

Power for the Icom handie is
supplied by a slide-on battery
pack on the unit's bottom sec-
tion. Mating is accurate and
positive, without “*play” or loose
edges. The standard battery
pack supplied with the Icom is a
250:-mAH unit of relatively small
size. This pack is no slouch,
however; it powers my unit to 2.4
Watts output when normally
charged. The output power
drops to 1.3 Watts when the bat-
teries are almost depleted.
(These measurements were con-
ducted using a dummy load and
a Bird wattmeter.) Battery life
when using this 250-mAH pack
depends on the amount of
transmitting, receiving and

. TP
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PROCESSOR
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squelched time employed. Ob-
viously, this situation varies
with individual applications.
You can calculate HT use time
for your particular type of activi-
ty with the aid of Table 1. If, for
example, you listen for 1 hour
(approximately 30 mA) and
transmit for a total of 3%
minutes (approximately 60 mA),
a fully charged 250-mAH pack
will be dropped to approximate-
ly 160 mAH. Speaking from a
more non-technical standpoint,
the Ilcom (with its 250-mAH
pack) exhibits the same battery
life as the Yaesu FT-207R.
Several optional battery packs
should soon be marketed for the
Icom handie, although the
manufacturer is back-ordering
them as this report is being writ-
ten. The BP5 pack will contain
nine 450-mAH nicads and power
the HT to an advertised 2.3
Watts output. The BP2 pack will
contain six 450-mAH nicads and
power the unit to a solid 1-plus
Watt output. Finally, the BP4
case looks particularly appeal-
ing and useful. This is a blank
case which can be loaded with 6
alkalines or 6 nicads of the
4350- or 500-mAH variety. When
this case is used in conjunction
with the standard 250-mAH
pack (BP3), continuous opera-
tion is possible by alternately
swapping and charging packs.
The slide on/off feature permits
this option without missing a
single QSO.

Personal Evaluation

I've personally found the Icom
handie perfectly adaptable to
my particular needs and
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SOUNDPOWER

Soundpower's SP100 speech processor.
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pleasures. Its small size and
light weight are, in my opinion,
definitely a worthwhile trade-off
for the scanning feature of my
previous frequency-synthesized
HT, and the slide on/off battery
packs are an ideal means of
keeping the unit operating con-
tinuously. The microphone is
placed midway along the unit
and opposite the antenna. This
allows the unit to be canted
back during use to prevent rf
from radiating broadside into
the eyes. Both transmit and
receive audio are exceptionally
crisp and clean. | think it's a
great little transceiver and
recommend it heartily. The U.S.
distributor is /com, Inc., 3331
Towerwood Drive, Suite 307
Dallas, TX 75234.

Dave Ingram K4TWJ
Birmingham AL

SOUNDPOWER SP100 SPEECH
PROCESSOR

Every ham dreams of having
the loudest signal on the band.
Some amateurs make an obses-
sion out of this. They build or
buy gain antennas, amplifiers,
and now speech processors. Of
course, these signal boosters
do have some drawbacks.
Antennas require a Iot of real
estate and amplifiers have final
tubes that are expensive to
replace. Speech processors, on
the other hand, are usually inex-
pensive and don’t require more
then a few inches of desk space.
Is it any wonder that many of the
signals heard today are clipped
compressed, amplified, expand-
ed, and so forth?

Enter the SP100 speech pro-
cessor made by Soundpower.
The SP100 is advertised as in-
creasing the “effective voice
power output well over ten
times.” Packagedina 5% " W x
2%" H x 2%” D cabinet, the
SP100 uses only two eight-pin
integrated circuits and a hand-
ful of common resistors and
capacitors to give you a 10-dB
increase in talk power. The user
must supply 6 to 13 volts dc. A
small plug-in supply, the PS9, is
available as an accessory.

The Soundpower processor
eliminates unneeded frequency
components so that the system
voice power can be concentrat-
ed in the high articulation fre-
quencies. The result is an ad-
justable constant amplitude
signal containing only the fre.
quency components needed to
make the human voice intelligi-
ble.



Our bench and on-the-air
tests confirmed that the SP100
does selectively amplify parts of
the complex audio signal
coming from your microphone.
We used a D104 microphone
which plugged into the standard
4-pin connector on the pro-
cessor. A short cable runs from
the SP100 to the rig. In our case,
it was a Kenwood 7S-820 and we
were able to use the spare 4-pin
connector supplied with the
SP100.

Two trimpots were adjusted
according to the instructions
and on-the-air feedback. If you
succumb to the temptation to
crank up the processor's gain,
the result may be a loud signal
but also an unintelligible one.
The S-meter on a nearby
station’s receiver showed a 9- to
12-dB improvement over un-
processed speech. This agrees
with the claim of a voice power
output increase of about 10
times.

There is no free lunch when it
comes to using the Soundpower
unit. The gain in talk power is ac-
companied by a loss of fidelity.
The fow frequency parts of
speech are dropped, so the
natural resonance that accom-
panies the human volce is lost.
The result is signal that is far
less pleasing to listen to. One
station expressed his amaze-
ment at the substantial increase
in signal strength provided by
the SP100, then he asked me to
turn it off. Unprocessed speech
is likely to be preferred by just
about everyone you meet. Of
course there are situations
when your normal signal won't
break through the noise and in-
terference. In such cases, the
SP100 can help you out, but
don't expect the operator on the
other end to praise your audio.

When properly operated, the
SP100 should not cause your fig
to splatter. The duty cycle im-
posed on the transmitter sec-
tion is likely to increase, so the
rig is going to run a bit hotter.
Costing $79.95, the SP100 is an
inexpensive way to boost your
SSB signal. Don't forget that you
sacrifice some audio quality,
too.

Soundpower, PO Box 426,
Bergentield NJ 07621. Reader
Service number 477.

Tim Daniel NBRK
73 Staff

RTTY READER
A new radioteletype code
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18HT

The World'’s Finest
Multiband Vertical

The 18HT "Hy-Tower" is the only full size,
automatic band-switching vertical antenna
for 80 thru 10 meters on the market today! It
features a unique stub decoupling system
which effectively isolates various sections
of the antenna so than an electrical '
wavelength (or odd multiple of a %
wavelength) appears on all bands. As a
result,the VSWRis less than 1.5:1 at
resonance 80 thru 10 meters.

Typlcal 2:1 VSWR Bandwidths are:

® 700 kHz on 10 meters

® 300 kHz (or better) on 15, 20, and
40 meters

® 250 kHz on 80 meters

With the addition of a base loading coll,
the 18HT also provides exceptional 160
meter performancel

Many 18HT's have been in servicé for
15 years or more and they still deliver
“original spec’’ performance. This
enviable record is the result of
Hy-Gain's no-compromise attitude
toward materiais and construction. The
18HT is complete with a 24 foot
galvanized tower that supports the
entire system without guys in winds up
to 75 mph. The top section consists of
dependable 6063-T832 taper
swagedaluminum tubingthat
extends the antenna fo an overall
height of 50 feet. A special hinged
base allows complete assembly on the
ground and permits easy raising and
lowering.

Hy-Gain offers a wide selection of
verticalantennas as wellasa
complete line of beams and crank-up
towers. Write for detailed information
today!

TELEX hy-gain

TELEX COMMUNICATIONS. INC

3800 Aldnch Ave S0 Menesooks MN 33420 U S A
Eurcoe 22. rue de la Ligon-d Honneur 93200 St Dene. France
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RTTY READER

Microcraft's RTTY Reader.

reader has been introduced by
Microcraft Corporation for
SWLs, Novices and veteran
radio operators, It is completely
self-contained and features an
eight-character moving LED
display, separate active mark
and space filters, and tuning
LEDs. All text characters — let-
ters, numbers and punctua-
tion—are shown sequentlally
on the display. It features an ex-
tremely versatile decoding
system capable of handling 170,
425 and 850 Hz FSK with RTTY

speeds of 80, 67, 75 and 100
Baudot and 100 ASCII.

All that is required is to con-
nect it to the loudspeader of a
communications receiver - no
CRT is needed. It is compact,
measuring 7.375" W x 575" D
x 3.375" H, and weighs 4 Ibs.

Microcraft Corporation, PO
Box 513, Thiensville W! 53092,
Reader Service number 479.

INSTANT SOFTWARE'S “QSL
MANAGER"

While tuning across the ham

Designod
tor ute on

TRS-80°
32K
LEVEL Il

Instant Software Inc.

QSL

Manager

g
S |

s 1]

SEE REVERSE SIDE FOR PROGRAM INFORMATION

© Instant Software Inc. 1980 ® Peterborough, N.H. 03468
ALL RIGHTS RESERVED

“A t1ademars ot Tandy Cotporalion

O151RD

Instant Software's “QSL Manager.”
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bands have you ever said to
yourself, “I've worked that guy
before; it was on 15 meters
about a month ago, or was it 40
meters?” You could make a mad
dash for the logbook and
furiously flip pages in hopes of
finding the QSO. If your memory
is like mine, though, chances
are that you won't find the entry
in time.

The “QSL Manager,” a disk-
based program from Instant
Software, Inc., turns your 32K
TRS-80 Level Il computer into a
video logbook, one that can find
a record of any past QSO with
that “familiar” callsign in just a
few seconds. No more log
sheets are needed; just load the
program and choose one of the
five functions: view log, add en-
try, print summary, search en-
tries, and end.

The program can be used with
a single disk drive system, but
this will limit the number of en-
tries to about 400 since the disk
must hold both that program
and data. With a dual drive
system, one disk can store the
program and the other has room
for about 1400 entries if the
TRS-80 has 48K of memory.
Computers with 32K are limited
to approximately 1000 entries.

In order to make the most of
the disk storage, each QSO en-
try Is limited to the date, time,
call, band, mode, name, re-
marks/QTH, and a record of QSL
exchange. When the data is
loaded at the beginning of each
session, the callsigns are stored
in the computer's random ac-
cess memory. If a search is ini-
tiated, the computer scans the
memory, which points to the ap-
propriate location on the disk.
This results in fast search times,
even when your log contains
hundreds of QSOs.

The “QSL Manager” package
is more than 6000 bytes long. It
contains a title program, the
manager program, and an auxil-
lary program that allows con-
venient start-up. You can cus-
tomize the program to include
your callsign in the heading and,
If you want, other changes can
be made to tailor the program to
your specific needs.

This type of video log is in-
tended for rag chewing rather
than contest use. It allows you
to keep track of stations that
have forgotten to send a QSL,
something that is handy if you
are trying for a multiband
Worked All States or DX award.
Ahard copy of your entire log (or

selected entries) can be made if
your system includes a printer.

A computer costing hundreds
of dollars may seem to be an ex-
pensive way to keep a log. The
“QSL Manager,” however, repre-
sents the tip of an iceberg of
potential ham radio applica-
tions for the TRS-80. The “QSL
Manager” costs $19.95 and is
available from many computer
stores or direct from the
publisher.

Instant Software, Inc., Peter-
borough NH 03458. Reader Ser-
vice number 482.

Tim Daniel N8RK
73 Staff

REPEATER “TAIL CHOPPER"

Circuit Speclalists has In-
troduced a repeater squelch tail
eliminator called the *“Tail
Chopper.” Both models of the
“Tail Chopper” maintain normal
squelch hysteresis to 0.1 mV
and feature adjustable sensitivi-
ty.

Model TC-2100 is a universal
module for use with most re-
peaters. It has a builtiin en-
ableldisable function which can
be connected to the tone control
system of the repeater. The
TC-2000 is designed to plug into
the Regency U10R UHF repeater
to improve its squelch operation
and eliminate the squeich tail.

Completely assembled units
as well as PC boards and parts
are available from Circuft
Specialists, Inc., 621 Bishop,
Salina KS 67401. Reader Service
number 484,

SOUNDS OF SHORTWAVE

How do you describe the
notorious Russian woodpecker
to a friend who has never heard
it? Words just do not do the job
when you want to tell someone
about the unusual squawks and
buzzes you hear on your ham or
shortwave receiver.

Now you don't have to settle
for words —you can produce
those strange sounds any time
you want with Grove Enter-
prises’ cassette tape, Sounds of
Shortwave.

One half of this 80-minute
tape is devoted to explaining
and listening to dozens of on-
the-air sounds. You'll hear
everything from common RTTY
signals to the rare and unex-
plainable English “number”
transmissions.

Side two helps the listener
select the best shortwave
receiver and design an effective
antenna. To an experienced



SWL or ham, much of this will be
old news. The tape is intended
for the listener who is new to the
hobby.

The tape's interesting and
useful content could be en-
hanced by better quality produc-
tion and a less sing-song narra-
tion. However, don't skip over
this tape if you are looking for a
novel way to introduce a friend
or relative to shortwave listen-
ing. Sounds of Shortwave costs
$5.95 postpaid and is avallable
from Grove Enterprises, Route 1,
Box 156K, Brasstown NC 28902.
Reader Service number 480.

Tim Daniel N8RK
73 Staft

HY-GAIN ADDS THREE NEW
PRODUCTS TO TOWER LINE

Hy-Gain, a division of Telex self'supportlng
C Ications, Inc., h . y
ngtzr:\r::; f:e oarzisdltir::i\ ofafh?ene crank'up

new products to its tower line.

The ZGJOHD, a new 70-foot Tower

self-supporting crank-up tower, Antenna shown
is the tallest of seven towers The Hy-Gain Model HG-52SS is a 52 is Hy-Gain
now offered by Telex/Hy-Gain. foot self-supporting crank-up tower TH6D XX
The tower Is all steel, has four designed for anfenna loads ot up to 9.0 Tri-Band Beam

square feet in winds up to 50 mph. This
sections, and features an Im- all steel constructed tower is hot dip
proved guide system providing galvanized after fabrication to ASTM
rigld, close-tolerance structural specifications. Features include extra-
support while leaving the tube strength diamond web bracing and an

improved guide system for the
ends open for complete surface telescoping sections, which provides

galvanizing and unrestricted rigid, close tolerance structural support
moisture drainage. This heavy- while leaving the tube ends open for
duty tower was designed for comptllettedsurlfatce galivanlz}‘n{t; ta"d
unrestricted moisture drainage. Rotators,

antenna loads of up to 16 square including the Hy-Gain 300 and CDE
feet in winds of up to 60 mph. Tailtwister, can be mounted inside the
The top section is predrilled for top section on the rotor mounting plate
thrust bearing bolts; a rotor included with the tower. The HG-528S Is
ti 1ate Is Included easlly ralsed and lowered by manual or
mounting plate Is Includea. optional electric winch system. A thrust
Hy-Gain has also developed a bearing is available which bolts to the top

i section and accommodates masts up to
nMeov;ele’:eé:.tEr:/(\:I m;’;ﬁ;sizzt::’ 2 inches in diameter. The HG-528S s
4 o easily erected on a limited area site, and
HG-70HD as well as the existing can be readily retracted to a 21 foot
54-foot HG-54HD and the 52-foot height for service of the antenna.
HG-528S. The winch control box gY-Galrbmatnutacturfes a c3<>3rni>let7eo|lrf\e otf
rank-Up towers from o] eet.
can be locked, which allows the Write for complete details today.
tower to be secure in either the

extended or retracted position.

it has a limit switch which Hy-Gain
prevents a possible overload at Diamond Web
the upper stop position. A Bracing for the
manual crank Is also supplied in ultimate in

the event of an electrical power s::gg“{?'
fallure. The HG-EW Is equipped 3 b g

with an automatic brake which

is always In positive engage-
ment when the winch is not
operating.

This winch system can be

g
converted at any time to remote TEI.EX L’!:."gﬂl'..

control operation by adding the TELEX COMMUNICATIONS, INC
new Hy-Gain tower control (HG- s e s TR B e

EWRC) which has been
specifically designed .as a

Continued on page 160 - . 316
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In Profile: Dick Bash KL7IHP

— the father of The Final Exam speaks out

Dick Bash KL7IHP has
created a furor by publish-
ing FCC test questions, ver-
batim, in a series of contro-
versial license manuals
called The Final Exam. Indi-
vidual manuals exist for the
Advanced, General, and Ex-
tra class tests and will be
released soon for the Nov-
ice class test. Controversy
has arisen because many
hams feel that these man-
uals are nothing more than
elaborate cheat sheets and,
as such, should be sup-
pressed. The following pro-
file is drawn from an inter-
view | conducted with Dick
Bash at the 1980 Dayton
Hamvention.

i M orality? Man, who

am | to judge mo-
rality? Who can address
moral issues in these chang-
ing times? Legality? Now
that’s something else, alto-
gether.”

As he speaks, the intensi-
ty in Dick Bash’s steel-blue
eyes is meant to telegraph
the high seriousness of his
positions on various issues.
But whether discoursing on
the controversial nature of

his license manuals or on
his vision of the future of
the ham radio hobby, he ex-
udes the smooth confi-
dence that’s so often pres-
ent in the laid-back, sunny
California personality.

“The FCC won’t mess
with me. I’'ve got some high-
priced legal talent in San
Francisco ready and wait-
ing to take them on. They
haven’t got a case, and they
know it. A thing called the
Freedom of Information
Act is involved.”

The format for the con-
troversial manuals is
straightforward. Actual test
questions and multiple-
choice answers are repro-
duced exactly as they ap-
pear on the official govern-
ment tests. Bash suggests in
the General class guide that
some outside reading be
done to supplement his in-
formation. In the Advanced
class guide, however, he in-
dicates that simple memori-
zation of his material will
be sufficient preparation to
allow one to pass the test.

Bash solicits the test
questions appearing on the
FCC exams from coopera-
tive hams who have recent-
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ly taken the tests.

“Every day, | go down to
the examining station,
stand outside the door, and
wait for them to come out:
all the young kids and old-
timers who have failed the
Advanced class test three
and four times. | say, ‘Hi
buddy. Did you pass?’ Most
say no.” (I have it from
Commission insiders that
the failure rate on the Ad-
vanced test is a whopping
69%.)

“When they tell me they
have failed, | say, 'Well,
maybe you should have
used my book.” Then | ask
them if they remember any
of the questions. Usually
they can come up with one
or two.

”l also get lots of ques-
tions in the mail from guys
who have heard of me and
are fed up with the BS way
the FCC writes its exams.
It's as simple as that.”

Bash maintains that test
aids similar to his are
available for many other
federally-administered
tests where licensing is in-
volved. His examples in-
clude FCC commercial ra-
dio exams and the certifica-

tion tests the FAA periodi-
cally requires of pilots. He
is upset that the ham radio
establishment has not been
more receptive of his ef-
forts at making its own tests
easier to pass.

More than altruism is in-
volved. What began as a
ten-meter, self-help net for
San Francisco-area General
class hams trying to up-
grade to Advanced has be-
come a full-time business
for Dick Bash. He estimates
that approximately 8,000
copies of his books have
been sold during the past
four months. Most of the
substantial inventory in his
booth at the Dayton Ham-
vention was depleted by
the close of business on
Sunday afternoon. He
seems to have an enthusias-
tic market for his product.

“I'll tell you something
else. Today’s ham is not an
engineer, he’s an appliance
operator. And there is not a
damn thing wrong with
that. How many Kenwood,
Yaesu, and Ten-Tec rigs do
you think are on the air?
Lots, that’'s how many.
These guys just want to get
on and shoot the bull. So



why not let them? Why
make such a damn game of
it?”

Bash, a TS-820S own
er/operator, feels that cur-
rent FCC amateur tests
favor technically-oriented
hams—many of whom are
professionally involved
with the electronics in:
dustry —at the expense of
socially-motivated hams
This perception provides
the rationale for the pub-
lishing of his test guides.
Bash suggests that anyone
who questions this premise
read Part 97.1, Subpart
A —General, Basis and Pur-
pose. He feels that this sec-
tion indicates that, official
ly, the social aspects of the
hobby are at least on an
equal footing with techno-
logical aspects

In Bash’s opinion, the sit-
uation is compounded by
the fact that the ARRL has
abandoned the Novice. He
also feels that much of the
ham media (QST7, 73, and
Ham Radio Magazine) has
nothing at all to offer the
beginner. Further, he will
tell you that the East Coast
Establishment soon will
sound the death knell of
ham radio if allowed to
continue its domination of
the hobby

“But you know what?
Ham radio is alive and well
on the West Coast. You
guys from back east ought
to come out to the real
world sometime and see
what has been happening.”

Like most Calitornia true
believers, his faith in the
“west is best’” ethic is
strong. And, believing the
sweep of trends in America
to be a west-to-east phe-
nomenon, he places himself
in the vanguard of a new
ham movement

“I'm gonna have five
thousand new Novices on
the air next year alone
They are all going to use my
Novice guide to get their
tickets and they’re all going
to pass the test on the first
try.”

Whether or not one feels
that the declining ranks of
US amateurs would benefit
from 5,000 new recruits
next year, the prospect of
the instant existence of
5,000 new, Bash-prepared
amateurs 1s an interesting
one to speculate upon.
Would today’s already
crowded bands plunge into
chaos? Would the declining
domestic ham industry re-
ceive the shot-in-the-arm it
sorely needs? Would there
be any impact at all? The

debate is raging among
those familiar with Dick
Bash.

Bash does allow that

an operator must know
enough theory to run his
station in a legal manner,
within qualitatively accept-
able limits: no out-of-band
operation, no splatter, etc
To him, expecting more
than this is unnecessary and
unfair

Bash perceives the ranks
of amateur operators witha
simple dualism. Old/young,
east/west, have/have not.
The lack of cooperation
and communication which
he feels exists within the
amateur fraternity has re-
sulted from the unwilling-
ness of the privileged class
of operators to share their
bands and privileges with
others: an “lI’'ve got mine,
you get yours” situation,
where maintaining the sta-
tus quo is the rule. For Bash,
the end result is the loss of
new talent and stagnation
of the hobby. He feels that
eventually his manuals may
rectify this inequity and, for
that reasor, are threatening
to a great many old guard
operators

A Jerry Brown liberal, he
often seems to be subject
to the same confusion of
goals and vagueness of pur-
pose that appeared to
plague his governor’s presi-
dential election campaign
Though his social theory
may be simplistic and his
solutions short-term, he has
begun to have an impact on
amateur licensing proce-

dures as well as on the hob-
by itself. And, like the gov-
ernor he admires, he has ac-
crued his share of detec
tors

His relationship with the
ARRL is, predictably,
stormy. lo him, it repre-
sents everything that is
wrong with ham radio to-
day. By refusing to run an
ad for his manuals in its
monthly journal, QST, the
League has given Bash a
slap in the tace that he finds
particularly infuriating

The tederal government
does not get very high
marks from Dick Bash eith-
er. He feels that it has failed
in its responsibility to over-
see the ham licensing pro
cedure and has buried its
sense of purpose in the bu-
reaucratic quagmire known
as Washington DC. Rather
than encourage the devel-
opment of the hobby, he
feels that the government
has inhibited development
by placing obstructions in
the path of people trying to
upgrade. These obstruc-
tions take the form of i
censing tests which feature

needlessly vague questions
on esoteric subjects, al

cleverly phrased to trick the
reader into answering incor-
rectly

Recently, Bash has as
serted that the Personal Ra-
dio Division of the FCC has
been exerting pressure on
those magazines which do
advertise and sell his man
uals. The pressure, he
claims, comes in the form
of threats of lack of Com-
mission cooperation with
the ham media. His asser-
tion, while startling, is true
One national magazine,
regularly advertising and
selling his books, has
ceased doing so tor the rea
son he cites. This probably
indicates that the FCC has
either recognized the legali
ty of what Bash has been
doing or has given up hope
of prosecuting him in the
anti-regulatory atmosphere
existing in Washington to-
day In either case, the
FCC’s use of coercion is a
questionable (but not un
heard of)tactic tor a tederal
agency to employ

The issue of Dick Bash's

Dick Bash KL7IHP. (Photo by frank Novac.)
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manuals goes beyond what
Is merely legal or illegal,
moral or immoral. Dick
Bash’s manuals are a re-
sponse to a malaise existing
within ham radio today
While it is unrealistic to as-
sume that the hobby will
greatly benefit from an in-
flux of non-technical opera-
tors, it would seem that an
examination may be called
for of just what qualities an
amateur operator should
embody

I'f there is a place within
ham radio for rag chewers
bull throwers, and social
butterflies, then maybe cur-
rent licensing tests with
their emphasis on things
technical are not valid indi-
cators of the ability to use
the ham bands effectively
If there is no place within
our hobby for these people,
then possibly Part 971 as it
applies to the basis and pur-
pose of the hobby, should
be revised. As Bash points
out, the ability torun the dB

‘Germantown
* Amaleur

oL Supp|y_ %
-Ine. o

~ MEMPHIS, TENNESSEE

NO MONKEY BUSINESS!

(A) Complete Service Facilities

(B) Good Deals on most Brands

(C) Shipping within 24 Hours

(D) All inquiries handled by Active Hams with
over 20 years experience in ham radio

CALLTOLL FREE
1-800-238-6168
IN TENNESSEE, CALL 901-452.4276

MONDAY — SATURDAY 8:30-5-30
FOR YOUR SPECIAL

» 25

F—
=
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calculation does not mean
one is able to enhance inter-
national goodwill

Dick Bash and his man-
uals will not go away. In
fact, he intends to step up
his publishing activities
with more frequent updates
of his entire line of manuals
to coincide with changing
FCC exams. In addition, he
is planning a series of li-
censing seminars around
the country using his man-
uals. He guarantees a 95%
passing rate for seminar at-
tendees, the first time
around

It is obvious that a head-
in-the-sand approach to
dealing with him is not real
istic. While national maga-
zines may choose to ignore
him and the federal govern-
ment may try to subvert
him, his manuals continue
to sell briskly. There is a rea-
son for this, and concerned
hams, old and young, east
and west, should start won-
dering why il
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DOUBLE YOUR PLEASURE

Versatility Plus . . .

Work Both 2 and % Meters
With Yaesu’s New FT-720R

The FT-720R series is a compact VHF/UHF mobile transceiver that hamesses the incredible power
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head, then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.
* The best news is still to come! By using the optional S-72 Switching Box and two remote cables, you
 can use a single Control Head for operztion with botn the 440 MHz and 2 meter decks, givingyoua
igh-performance two -?‘tf‘- me. Compare the features b oW, I e 55
[z :%ﬁ.‘l‘y.';\';:”'?_‘:\g..n v ous FT- R
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John . Sehring WB2EQG
O Box 306
Oradell Ni 07649

That Mysterious Mode: 10 FM

—an examination of propagation phenomena

s a 10-meter aticiona-
do I've spent most of
my operating time during
the last few years on the FM
portion of that band, which
lies between 29.5 and 29.7
MHz. Use of the FM mode
(narrowband, +5 kHz de-
viation) is allowed above 29
MHz, just as on the VHF
and UHF bands. The mix of
long-distance propagation
together with FM-receiving
characteristics is most inter-
esting, and one hears ef-
fects not noticed during
either HF-SSB or VHF-FM
operation
The propagation anom-
alies which I’ve noticed can
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i

LOW FREQUENCY
MODULATION

4y |
t
188 .
! l II‘
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4
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LOW FREQUENCY
MODULATION

be divided roughly into
three types.

Type I. Discovering that
two different 10-meter FM
QSOs can be heard on the
same frequency at the same
time by switching the re-
ceiver from a vertical to a
horizontal antenna. The
band is “open” when this
occurs

Type Il. A strong FM sig-
nal is received which, when
unmodulated, is typically
at full-quieting. During
modulation it becomes al
most unintelligible, sound-
ing like an SSB signal re-
ceived on an AM receiver
(no bfo). On the air, this ef-

AMPLITUDE
[]

—L—= FREQUENCY

use Lse vse
HIGH FREQUENCY
MODULATION

fo

HIGH FREQUENCY
MODULATION

Fig. 1. (a) AM and (b) FM modulation spectra. Carrier is

shown at fg in all cases.
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fect is referred to common-
ly as “phase distortion.” It
often happens just before
the band is about to shift or
close, and is accompanied
by deep QSB. The lower
audio frequencies seem to
be the most distorted

Type Ill. A weak FM sig-
nal is received which shows
a fair degree of quieting
when unmodulated. In this
case, modulation also dis-
torts the signal but not at all
like Type Il. Instead, the
audio quality becomes
completely ““fuzzed-up”
during modulation to the
point of being unreadable.
At the same time, the de-
gree of quieting goes to
zero and the receiver’s
squelch may chop up the
signal. This type of signal
distortion seems to be
associated with “backscat-
ter” propagation condi-
tions

Some Detective Work

As an aid to observing
what was happening during
these conditions, two differ-
ent meters were installed in
the receiver’'s FM i-f strip
The first one acts as a signal
strength indicator, showing
how much signal energy is
present in the receiver’s

bandpass by reading first-
limiter current. It is
analogous to an S-meter
and then some. The second
meter shows the degree of
quieting on a signal by
sampling the amount of
“supersonic” noise on it
This supersonic noise ener-
gy is found above the usual
communications audio
range (about 6 kHz and up)
where audio energy does
not normally lie. This noise
spectrum also is used to ac-
tivate the noise-operated
squelch circuits found in
most FM receivers.

Now, from VHF-FM expe-
rience you might reason-
ably expect that the signal
strength and quieting in-
dications would correlate
at all times, i.e, a strong sig-
nal should display a large
degree of quieting, but this
is not always so on 10
meters, as we’ll see In fact,
let’s see just what the
meters tell us under Type |,
I, and Il conditions

With Type | conditions,
we see relatively equal
signal strengths from the
two different signals but on-
ly a fair amount of quieting
on them. Under Type I] con-
ditions, signal strength and
quieting are good on the un-



modulated signal, but with
modulation signal strength
drops sharply in step with
the modulation; quieting re-
mains adequate. Type Il
signals produce the oppo-
site effect: Signal strength
holds steady with modula-
tion (as it normally should)
but the quieting falls to
zero on modulation peaks,
letting noise bursts through.
In other words, a great deal
of supersonic energy is be-
ing generated during mod-
ulation and is responsibie
for causing the noise-
operated squelch to drop.

Amplitude vs. Frequency
Modulation

At this point, it would be
useful to review briefly the
difference between ampli-
tude- and frequency-mod-
ulated signals. Fig. 1(a)
shows the frequency spec-
tra for three cases of an AM
signal: with no modulation,
with low-frequency mod-
ulation, and with high-fre-
quency modulation. Note
that with AM there is al-
ways only one set of side-
bands, that the sidebands
move further away from the
carrier for higher audio-
modulating frequencies
(bandwidth increases), and
that the carrier level stays
constant during modula-
tion.

By contrast, the narrow-
band (*5-kHz deviation)
FM case is shown in Fig.
1(b), using the same audio
modulation frequencies as
before. Notice that the
fower audio-modulation
frequency produces numer-
ous, closely-spaced side-
bands, whereas only one set
is found for the higher
audio frequency. Also, the
bandwidth of the FM signal
does not vary with modulat-
ing frequency and the car-
rier amplitude drops during
modulation.

This carrier energy is not
lost, however, as it reap-
pears in the FM sidebands,
i.e., the average power level
of an FM signal remains
constant during modula-
tion. This is not so with AM,

where the modulator must
supply additional power
during modulation—up to
50% of the carrier power
level. Typical bandwidths
using speech modulation (3
kHz maximum audio fre-
quency) are 6 kHz for AM
and about 13.6 kHz for FM.

You may wonder why the
bandwidth of a £5-kHz FM
signal is not just 10 kHz. Itis
because there are addi-
tional, lower amplitude
sidebands accompanying
an FM signal. For narrow-
band FM, the second set of
sidebands might have only
about 13% of the total
signal energy. While these
sidebands must be passed
by the receiver for correct
demodulation, in the inter-
ests of clarity we will ignore
the extra sidebands for our
discussions.

One of the most attrac-
tive properties of FM is, of
course, its noise-reducing
capabilities. As usual, how-
ever, there is a price to be
paid for this advantage:
FM’s performance at very
low signal levels is inferior
to AM and SSB. As can be
seen in Fig. 2, at low carrier-
to-noise ratios (CNR), under
9 dB, the AM signal-to-noise
ratio (SNR) is better than
with FM. At these low
levels, the FM signal sup-
pression effect occurs, ie,
the FM signal’s modula-
tion becomes increasingly
swamped by noise and
finally abruptly disappears.
On the other hand, at great-
er CNRs (above 9 dB), FM
begins to show its superior
SNR qualities, and at 12
dB of CNR, the threshold
of full improvement is
reached, beyond which the
FM signal will have an SNR
of about 10 dB better than
an equal-strength AM sig-
nal. Greater FM deviation
ratios will yield more star-
tling improvements, e.g,
broadcast FM uses *£75
kHz of deviation which can
provide an ultimate SNR of
around 75 dB!

Receivers
Next, take a quick look at
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Fig. 2. Signal-to-noise ratio improvement in FM systems.
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the typical AM and FM i-f
strips shown in Fig. 3. Aside
from using a different
detector, the FM receiver
also has a limiter whose
function is to remove any
amplitude variations (in-
cluding amplitude modula-
tion) from the incoming sig-
nal, leaving only the fre-
quency variations for the
FM detector to demod-
ulate. Since most QRN is

amplitude in nature, static
can be reduced markedly
when using FM

What about the situation
where two different FM sig-
nals occupy the same fre-
quency simultaneously (co-
channel QRM)? Well, just
as when two AM signals sit
on top of one another and
interfere, the FM carriers
and sidebands also will
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beat together, producing
heterodynes. But the FM re-
ceiver’s limiter stage(s) will
tend to remove these inter-
ference beats, as they are
amplitude modulated, thus
leaving only the stronger
FM signal to be detected.
This is known as the FM
“capture effect” —one sig-
nal need be only a few dB
stronger than the other to
capture the FM receiver
and produce an interfer-
ence-free output. The min-
imum difference (in dB) in
signal strength between
two co-channe!l signals
which completely sup-
presses the weaker one is

called the capture ratio.

We now can begin to ex-
plain the Type | effect: Ob-
viously, one signal needed
to be only a few dB stronger
than the other in its respec-
tive antenna to capture the
appropriate receiver. Some
interference from higher-
order beats still will remain
in the supersonic region,
causing the quieting meter
to act up a bit, as noted.
Why the two antennas
heard different signals still
must be explained

Propagation Primer

We now can leave the re-
ceivers behind us and begin
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to look at some typical HF
propagation mechanisms
Of course, we’re all familiar
with the usual skip propaga-
tion modes on HF, i.e, sig-
nal reflection from various
ionospheric layers such as
the Fy and F, (longer skip
distance, multihops) and
the E layer (shorter skip dis-
tance, sporadic-E).

Most of us are willing to
accept the reason for
fading on skip signals as be-
ing a temporary loss of
reflective properties in the
ionosphere, but this is not
quite accurate. Actually,
the ionospheric layers are
not just single, mirror-like
reflectors but are each
composed of many closely-
spaced sub-layers whose
relative and absolute
heights are constantly shift-
ing in a random manner.
Any one signal, therefore,
often will be reflected from
two or more sub-layers at
the same time. Since reflec-
tion from slightly higher
sub-layers results in a slight-
ly longer path from trans-
mitter to receiver, both
direct and delayed signals
will arrive at the receiving
antenna—see Fig. 4. This is
known as multi-path propa-
gation.

Now, if the delayed sig-
nal’s path is just one-half
wavelength (or odd mul-
tiple thereof) longer than
the direct signal’s path, the
two signals will arrive at the
receiving antenna 180° out
of phase (this corresponds
to a half-wavelength) and
will cancel each other out,
thus producing a down-
fade. Moments later, as the
reflecting sub-layers shift to
different relative heights,
the path length difference
might become one whole
wavelength or a multiple
thereof, the two signals
then would arrive in phase
(0° phase shift) producing a
fade-up. It is this constantly
changing behavior of the
ionosphere which produces
most short-term HF fading.
On 10 meters for exam-
ple, one half wavelength
amounts to only 15 feet —

peanuts, when compared to
a 3000-mile trip through the
ionosphere —so QSB is not
a surprising phenomenon.
Experiments have shown
that in most cases of selec-
tive fading only two propa-
gation paths are involved,
the direct and the delayed,
both having similar
strengths.

In addition to reflecting
signals, the ionosphere also
plays tricks with a signal’s
polarization, rotating it in a
random fashion. It matters
not what polarization sense
the transmitted wave has
during skip propagation, as
it may arrive at a distant
location with any polariza-
tion—vertical, horizontal,
or any angle in between,
and will change from mo-
ment to moment. Some HF
fading is due to the arriving
signal’s polarization not
matching that of the re-
ceiving antenna. Further, |
would suspect that there
are differences in polariza-
tion between the direct and
delayed signals, producing
circular and even elliptical
polarization. Polarization
shifts do not ordinarily take
place during ground-wave
propagation; in this case,
therefore, transmitting and
recelving antenna polariza-
tion should be matched or
up to 20-dB cross-polariza-
tion loss may result. No
such consistent penalty re-
sults from sky-wave con-
tacts

Returning to our Type |
observation, the two differ-
ent signals that we heard
must have arrived with pre-
dominantly different polar-
izations: one mostly ver-
tical, producing the strong-
est output from the vertical
antenna, and the other
mostly horizontal, produc-
ing the strongest output
from the horizontal anten-
na. Because cross-polariza-
tion losses come to about
20 dB, the signal whose
polarization was “wrong”
in a particular antenna
would be attenuated more
than enough to exceed the
FM capture ratio and thus



be suppressed.

Current communications
satellites use the same tech-
nique, running two separate
channels on the same fre-
quency by using horizontal
polarization for one and
vertical for the other. The
video channels are fre-
quency-modulated to take
full advantage of the FM
capture effect and superior
SNR, and achieve very high
co-channel isolation. | think
that Major Armstrong
would have been pleased!’

A logical question at this
point might be: Wouldn’t
the direct and delayed sig-
nals interfere with one
another just as two differ-
ent co-channel signals
would? Yes, because the de-
layed signal’s modulation is
no longer identical to the
direct signal’s —its modula-
tion lags behind due to the
extra time delay. It's just
like one word of a sentence
which, when shouted into
an echo canyon, comes
back just in time to inter-
fere with the next word of
the (direct) sentence. This is
an important multi-path
propagation effect which
can produce great amounts
of signal distortion in addi-
tion to signal fading.

Up to now, our explana-
tion of propagation and
fading has assumed a signal
of only one discrete fre-
quency, ie, a carrier of
zero bandwidth. However,
modulated signals also
have sidebands whose fre-
quencies (and wavelengths)
are different from the car-
rier. Because these side-
bands are of slightly larger
and smaller wavelengths,
they will not all fade simul-
taneously due to half-wave-
length (180° phase shift)
cancellation effects. For ex-
ample, the path difference
might be such that only the
carrier fades, leaving the
upper and lower sidebands
relatively intact. This
would, of course, distort a
signal severely. An AM sig-
nal, for example, would be
unintelligible if its carrier
faded, sounding like an SSB

signal received on an AM
receiver. Since the side-
bands lie very close to the
carrier frequency, percent-
age-wise, only very small
shifts in the ionosphere (on
the order of inches) are nec-
essary for cancellation to
take place. This so-called
“selective fading” literally
punches holes in the propa-
gated rf spectrum of a sig-
nal, selectively eliminating
certain portions of it.

SSB’s superiority over
AM is due in part to the fact
that it has no carrier or
other sideband to fade out;
the SSB receiver provides a
steady, fade-proof carrier
(the bfo) for demodulation.

Fig. 5 depicts another
possible case of selective
fading. Here, the spectrum
is attenuated in the vicinity
of the lower sideband. An
AM signal would be quite
receivable with its lower
sideband missing; indeed,
some AM stations transmit
the carrier with only one
sideband to save spectrum
space. By way of contrast,
an FM signal is shown under
the same conditions of
selective fading, using both
low- and high-frequency
audio modulation

It is clear that the lower
audio frequencies, which
produce many more FM
sidebands, are much more
susceptible to selective
fading since almost all of
the FM signal’s low-fre-
quency, lower sidebands
have been lost. Unlike AM,
both sidebands must be
present for distortion-free
FM demodulation. The FM
signal with higher fre-
quency audio modulation
would come through rela-
tively unscathed since it
has only one set of
sidebands. This, then, ex-
plains why the lower audio
frequencies were more dis-
torted during Type 1l con-
ditions.

Selective fading also
shows us why our S-meter
indications dropped during
modulation. When a carrier
is frequency modulated,
energy disappears from the
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carrier but shows up in the
sidebands, keeping the
average signal power con-
stant. In the case of selec-
tive fading, some of the car-
rier energy is being dis-
tributed to sidebands which
are being attenuated; the
received signal power drops
with modulation, and the
S-meter kicks downward,
i.e., some energy “disap-
pears” during modulation.

A partial analogy can be
noted when an over-de-
viated FM signal is received
on a selective FM re-
ceiver—the first limiter cur-
rent drops during modula-
tion because such over-de-
viation produces extra
energy-laden sidebands ly-
ing outside of the receiver’s
bandpass, i.e., total energy
within the passband is
reduced during this time

Quieting is maintained
because the signal is still
strong enough for limiter
saturation. Better limiting
in the receiver will have no
effect on selective distor-
tion because no amount of
limiting can possibly re-
store the missing sidebands
or carrier.

Well, two down and one
to go; now for Type I1l. The

key to this one is the obser-
vation of backscatter-type
propagation conditions.
We’'ve all heard backscat-
tered SSB signals on 10
meters. Typically, a station
beyond ground-wave range
but inside the minimum
skip distance is heard weak
and fluttery with odd
sounding (hollow or echo-
like) audio quality.

Fig. 6 shows how back-
scatter propagation takes
place along with a pulse
sent out and returned to a
22-MHz radar set. Notice
how that clean, rectangular
pulse came back ragged
and about five times wider
than it was originally. This
occurred because a large
area of ground rescattered
the original, point-source
signal, thereby generating a
very large number of differ-
ently delayed signals. In
other words, we see here a
terrible case of multi-path
distortion! Any additional
ionosphere multi-path
propagation will only com-
pound the effect.

If a two-path situation
can produce the atten-
uation spectrum of Fig. 5,
just imagine what 10 or 20
paths (as with backscatter)
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would do. Fig. 7 shows what
the spectrum might look
like under such conditions.
While an SSB signal might
get through due to its nar-
row bandwidth, an FM sig-
nal, being much wider,
would be distorted to the
point of uselessnes. This is
exactly what we hear under
Type |11 conditions.

Once again, no amount
of limiting can restore the
missing parts of the signal
spectrum although certain
other improvements can be
effected. We still don‘t
know why the quieting
went to zero on modula-
tion, though, so we’ll have
to look a little deeper into
the theory of FM multi-path
distortion.?.3.4

Spurious Amplitude
Modulation

First, a large amount of
spurious amplitude mod-
ulation—up to 100%
—may be impressed on the
FM signal under adverse
multi-path conditions. This
type of distortion becomes
progressively worse for
larger amounts of devia-
tion, more numerous propa-
gation paths, and/or greater
time delays. Here is where
overall receiver perfor-
mance can help—limiter
characteristics in par-
ticular. Adequate receiver
sensitivity and i-f strip gain
will ensure that the
limiter(s) will always have
enough signal to saturate,
even though spurious
amplitude modulation may
drop the instantaneous sig-
nal amplitude toward zero.
If the limiter is allowed to
drop out of saturation at
these points, noise bursts
will accompany the FM sig-
nal’s modulation. In addi-

tion to high gain, the
limiter’s bandwidth must be
wide enough to respond to
(limit) very short-duration
amplitude fluctuations. In
commercial broadcast FM
radios, it is not common to
see a 1-MHz-wide limiter
following an i-f strip having
only 200-kHz bandwidth.

Spurious Frequency
Modulation

Second, there is the more
difficult-to-cure case of
spurious frequency-modu-
lated distortion. Multi-path
effects cause the instan-
taneous frequency of the
received signal to vary spur-
iously during modulation,
i.e,, the distortion is itself
frequency-modulated in
nature. Here, the limiter
can have no effect on re-
ducing the distortion be-
cause it can eliminate only
amplitude fluctuations
The FM detector cannot, of
course, distinguish between
the desired frequency mod-
ulation and the spurious,
distortion-producing fre-
quency modulation, and
will respond to both

As aresult, the detector’s
audio output may contain,
along with the desired sig-
nal, large amounts of odd-
order harmonic distortion,
to the extent of completely
obliterating the desired
signal —i.e.,, 100% distor-
tion, The spectrum of this
harmonic distortion ex-
tends through and beyond
the audio range, into the
supersonic region. Fig. 8 il-
lustrates this result.

It's now evident that our
quieting meter was re-
sponding to these higher-
order harmonics in the
supersonic region during
Type Il conditions, in-
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dicating the relative
amount of multi-path dis-
tortion on the signal.
Theory tells us that this
type of distortion becomes
much worse when many de-
layed paths are present,
which is just what back-
scatter consists of. Once
again, greater deviation
aggravates the problem and
higher audio frequencies
contribute more to distor-
tion than the low ones, to
the point where the spur-
ious frequency modula-
tion’s deviation can be
twice that of the original,
undistorted signal

For Skeptics

Lest you doubt the exis-
tence of multi-path propa-
gation, you can see its ef-
fects in other ways, too. The
traditional ghosting on tele-
vision screens is due to
multi-path propagation of
ground waves. Small path
delays produce only “fring-
ing’" effects on the trailing
edges of images. Longer de-
lays will shift an entire
scene orplace a vertical bar
in the middle of the picture
Sometimes the video may
be obliterated completely
by multiple ghosting to the
point where picture stabili-
ty may be lost as the arrival
of multiple sync pulses
fools the receiver's syn-
chronization circuits. And,
of course, the sound chan-
nel also may suffer distor-
tion, as it uses +25-kHz
deviation FM.

While it is not so easy to
determine exactly how long
the time delays are in HF
propagation (experiments
show a range from 1 to 100
microseconds), you can do
it easily for TV ghosting.
Given the scanning fre-
quencies used for TV (the
horizontal frequency is
15,750 Hz), we know that it
takes about 60 micro-
seconds for the cathode ray
tube to “paint” just one line
from left to right on the
screen. Since the radio
waves travel at about
186,000 miles per second,
you can figure out that the

duration of one scanning
line would allow a radio
wave to travel about 11
miles. If you see a vertical
ghost bar about halfway
across your screen, there-
fore, the ghost signal was
delayed 30 microseconds
(60 microseconds +2) be-
cause it traveled an extra
5V miles.

If you have an FM broad-
cast radio in your car,
you've probably noticed
periods of “fuzzed-up” re-
ception even in cities where
signal strengths are high but
multi-path effects abound.
Commercial FM broadcast
uses *75-kHz deviation,
making it highly vulnerable
to such distortion. On near-
by 2 meters, where devia-
tion is only x5 kHz, you'll
hear lots of things on sig-
nals but not much multi-
path distortion at all unless
signals are very weak. Such
weak signals are often sub-
ject to squelch chopping,
which can be alleviated
somewhat by backing off
from the mike. In this case,
the multi-path distortion is
generating harmonic distor-
tion components in the
supersonic range, which the
noise-operated squelch is
mistaking for noise. Re-
ducing the deviation by
speaking more softly cuts
down on these distortion
components, as our theory
predicts, and squelch chop-
ping is reduced

Interesting side-note:
Simultaneous observation
of amateur FM skip signals
on 10 and 6 meters over the
same paths reveals that the
6-meter signals are consis-
tently “cleaner” with fewer
multi-path effects. | would
suspect that the ionosphere
looks less “rough” (more
specular) for the reflection
of 6-meter signals since
their wavelengths are only
60% of the size of 10-meter
signals

Some Suggested Cures

Based on observations
and theoretical considera-
tions, certain simple tech-



niques can be used to mini-
mize the extent of multi-
path distortion on M
signals

1) Reduce the FM trans-
mitter’s low-frequency
audio response since the
lows are much more prone
to distortion. Recall that
the lower frequencies pro-
duced many more side-
bands, rendering such a
signal more susceptible to
spectral distortion caused
by multi-path propagation.

2) Use sufficient pre-
emphasis in the speech
amplifier—about 6 dB per
octave—to suppress the
lows and boost the high
This ensures that the har-
monic distortion arising
from the lower frequencies
will be masked and covered
by the boosted higher tre-
quency speech energy. For
example, the odd-order har-
monics of 500-Hz energy
would lieat1.5and 2.5 kHz,
which would be masked by
the boosted part ot the
speech range (see Fig. 8).

A graphic example of not
following this advice is pro-
vided by a certain commer-
cial 10-meter FM transceiv-
er whose transmit audio re-
sponse is notoriously muf-
fled (high frequencies too
sharply rolled off). When re-
ceived under multi-path
conditions, the harmonics
from the predominant
lower audio frequencies
fall right into the upper half
of the audio passband
Since there is little high fre-
quency speech energy to
mask this distortion, intelli-
gibility is severely degrad-
ed

3) Roll off the speech
amplifier frequency re-
sponse above about 3 kHz.
This should be done to re-
duce the generation of the
spurious frequency modu:
lation mentioned before. It
turns out that this un-
wanted FM component can
itself have a deviation ot up
to twice that of the original
signal when sufficient high
frequency audio is present
in the signal Ironically, this
effect may cause more

problems on a high
selectivity FM receiver as
the excessive spurious de-
viation would place extra,
energy-robbing FM side-
bands outside of the nor-
mal receiver passband

4) Reduce deviation
levels to decrease the
number of sidebands and
reduce signal bandwidth.
By concentrating the FM
signal into a smaller band-
width, the effects of spec-
trum “hole-punching” are
reduced, resulting in less
spurious amplitude- and
frequency-modulated dis-
tortion. However, reducing
deviation will make the sig-
nal sound less loud at the
receiving end and thus de-
grade SNR.

Audio clipping could be
used profitably to raise the
average deviation level,
therefore, even though the
peak (most distortion-pro-
ducing) deviation has been
cut. If done correctly, the
reduced-deviation, audio-
clipped FM signal might
sound subjectively as loud
as before. During multi-
path conditions, the
benefits of a reduction in
distortion would far out-
weigh the small loss of SNR
After all, what is the
purpose of a good SNR
when the signal is 100% dis-
torted? A deviation ratio of
1.0 (*24-kHz deviation)
would provide a signal
bandwidth of 6 kHz (equal
to an AM signal) and sacri-
fice only about 6 dB of
SNR.

On a casual basis, when
operating under difficult
multi-path conditions using
FM, try backing off from
the mike to reduce devia-
tion and, consequently, dis-
tortion. | know this certain-
ly goes against the grain ot
the typical phone op—the
tougher it gets, the more
you shout!

5) On the receiver side,
high gain and hard limiting
to produce adequate sensi-
tivity and capture char-
acteristics are fundamen-
tally important, of course
But beyond that, I’'ve found
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that tailoring the receiver’s
audio response carefully by
using de-emphasis can be
beneficial. One of my
10-meter FM radios orig-
inally had a rather extended
audio response (high
fidelity?) that let all sorts of
crud and distortion come
through. By selecting the
right amount of de-
emphasis, one can strike a
good balance among (a)
having sufficient high fre-
quency response for good
intelligibility, (b) suppress-
ing the higher-order har-
monic distortion compo-
nents of the lower fre-
quency speech sounds, and
(c)restoring at least some of
the lows lost in the trans-
mitter due to pre-emphasis.
In my particular receiver,
I've found 100 micro-
seconds of de-emphasis to
be about right. See Fig. 9 for
details of pre- and de-em-
phasis circuit design.

6) Some studies have
shown that even the seem-
ingly insoluble problem of
frequency-modulated dis-
tortion (the FM detector
can’t discriminate between
such distortion and the de-
sired signal) may be im-
proved by use of certain re-
ceiver configurations. In
particular, an FM i-f strip
consisting of several cas-
caded stages of wide-band,
hard limiters each tollowed
by a sharp bandpass filter,

has been shown to reduce
multi-path distortion ef-
fects. Its principle of op-
eration has to do with the
output spectrum of a
limiter in FM service: The
distortion-producing com-
ponents tend to lie further
away from the signal, and
repeated limiter/filter-stage
action eventually cleans
things up.®

This technique should
not be confused with the
usual FM i-f strip design
which does not have any
post-limiter filtering.
Similar work using this idea
has been done on RTTY
demodulators to process
FSK (Frequency Shift Key-
ing) signals under multi-
path conditions. FSK is, of
course, a special form of
frequency modulation.

The two 10-meter FM re-
ceivers used in my shack
are quite different in i-f strip
design: One is a tube-type
with two stages of limiting
and a quadrature detector;
the other is solid state —all
limiting and detection is ac-
complished on one IC chip
Yet both behave very
similarly when copying
multi-path-distorted sig-
nals

Oddly enough, the time-
honored tradition of in-
creasing transmitter power
is of only limited benefit on
FM under adverse multi-
path conditions. As long as
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there is sufficient signal
strength to quiet the re-
ceiver, further increases in
signal strength will have lit-
tle effect on reducing dis-
tortion—the amplitude
ratio of the direct and
delayed signals will not
change at all with power
levels and the distortion
will remain.

Diversity Reception for
10-Meter FM

Originally, the Type | ef-
fect was discovered quite
by accident. Two 10-meter
FM receivers were present
in the shack but only one
10-meter antenna was avail-
able, a roof-mounted, half-
wavelength vertical. The
only other antenna was an
80-meter inverted vee with
its apex about 45 feet high,
located 60 feet south of the
vertical antenna; it was
pressed into service to drive
the second receiver. Sur-
prisingly good reception re-
sulted from operating in the
inverted vee’s 7th harmonic
mode.

In addition to the occa-
sional Type | effect, also
noted was the reception ad-
vantage of having two re-
ceivers during periods of
QSB. Oftentimes, when a
signal faded from one
antenna it was still
copyable on the other. Us-
ing two physically sepa-
rated antennas driving
separate receivers is known
as diversity reception. The
excellent article of Refer-
ence 6 gives a review of the
subject.

Briefly, sky-wave fading
does not usually occur
simultaneously at all points
in the zone of reception.
Therefore, when two or
more physically separate
antennas are used, the
chances of simultaneous
signal-fade at both anten-
nas is small unless, of
course, the band or path
goes out completely.
Numerous studies have
shown that antenna spac-
ings of as little as one
wavelength can result in
significant diversity gain
This improvement is not
gain in the usual sense but
represents the increase in
average signal strength
levels obtained from two
antennas over that from a
single antenna, in the face
of QSB. It has been shown
that not much extra diver-
sity gain occurs beyond
spacings of 2% wave-
lengths, when using two
antennas. On 10 meters,
one wavelength works out
to be only 30 feet for appre-
ciable gain, which may ap-
proach 6 dB at two-wave-
length spacing.

Since FM suffers an in-
herent disadvantage over
AM at low signal levels (the
threshold effect), diversity
reception otfers a workable
way of making up for it to
some extent as well as re-
ducing the effects of QSB in
general. As 10-meter FM ac-
tivity is all channelized,
tuning two receivers to the
same frequency is not as
critical a factor as it would
be on SSB. At present, | use
two converted CB/FM scan-
ner combination trans-
ceivers for 10-meter opera-
tion; they are set up to scan
the two simplex fre-
quencies (29.5 and 296
MH2z) as well as the four re-
peater-output channels
(29.62, 64, 66, and .68
MHz). The scanner logic is
set up to drive the PLL fre-
quency synthesizer in the
converted CB for frequency
selection; a second, iden-
tical transceiver is slaved to
the first by paralleling the
PLL divide-by-n lines of
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both rigs. In this way, both
receivers scan together
while listening to two differ-
ent antennas. Due to the
FM capture effect and tight
squelch action, signals pop
back and forth between re-
ceivers in a rather pro-
nounced fashion but rarely
fade in both receivers
simultaneously.

The antenna arrange-
ment described above com-
bines both space and polar-
ization diversity. Sixty feet
of separation provides two
wavelengths of spacing,
and the inverted vee re-
sponds primarily to hor-
izontally polarized radia-
tion. | suspect that vertical
angle-of-signal-arrival dis-
crimination effects also oc-
cur. Whereas the half-wave
vertical is a strongly low-
angle radiator, the inverted
vee, operated on its 7th har-
monic as a longwire anten-
na, no doubt displays
numerous lobes in both
azimuth and elevation. Sig-
nals arriving at higher ver-
tical angles, such as short-
skip or sporadic-E, will
favor this antenna rather
than the vertical one
Longer skip tends to tavor
the vertical antenna, as ex-
pected

For example, when Type
I conditions occur, the
more distant of the two sta-
tions usually is heard on the
vertical, whereas the closer-
in signal favors the horizon-
tal antenna. Before the
band fades over a particu-
lar F-layer path to the west
in the evening, signal
strengths usually rise great-
ly just prior to drop out and
are accompanied by deep
QSB with lots of Type Il dis-
tortion. At this point, the
horizontal antenna often
provides the best signal. My
guess is that as the sun sets,
the Earth’s shadow shields
increasingly higher-altitude
layers of the ionosphere.
Thus, just prior to complete
propagation circuit failure,
only the uppermost layer
still would be capable of
supporting communica-
tions and any signal re-

flected off it necessarily
would arrive at higher-than-
usual vertical angles.

Interestingly, some casu-
al diversity observations us-
ing a pair of 2-meter FM re-
ceivers and ground-plane
antennas spaced about 10
feet apart have shown re-
ductions in both mobile sig-
nal chopping and distant-
signal slow QSB.

Repeaters

The existence of a local
10-meter FM repeater has
allowed me to make some
extended-spacing diversity
reception tests. This re.
peater’s 10-meter receiver
1s remote-sited, about 15
miles trom my QTH. Listen-
ing to both the repeater’s
output signal and my own
local receiver shows little
improvement tfor short-term
(halt-second to a minute)
QSB conditions. Rather,
long-term (several minutes)
etfects are noticed, mostly
on DX stations, ie, the sig-
nal is not swapped back
and forth between receivers
as quickly as when using
two-wavelength spacing.

There are presently
about a half-dozen 10-
meter FM repeaters (and
one AM repeater) on the air
in the continental United
States. No matter how sen-
sitive their receivers are,
though, they all suffer
mightily from the same
problem ot tading. Skip sta:
tions don’t always know
whether (a) the path be-
tween themselves and
repeater has faded, (b) the
path between the repeater
and the other station has
taded, or (c) they've timed
the machine out. This leads
to some confusion

Space and/or polariza-
tion diversity would seem a
good way to gain 3 to 6 dB
ot effective repeater-sys-
tem sensitivity High-speed
solid-state or reed-relay
switching could be used to
select the quietest re
ceiver's audio output for
repeating. Such “voter
logic” techniques already



are used for VHF and UHF
repeaters having satellite
receivers.

Stampede to FM DX? Nah!

Believe it or not, under
certain conditions FM can
do a better job than even
SSB on 10 meters! To wit,
during a recent FM QSO
with a Japanese station, it
was decided to switch over
to SSB for comparison pur-
poses. On this occasion,
there was the usual amount

of heavy, erratic QSB but
fair peak signal strengths
and not too much multi
path. The FM audio levels
were very steady, with no
trace of the QSB due to the
limiter’'s action. On SSB
though, the rapid signal
flutter made copy very
tough as the agc was not
able to follow the QSH;
contact, therefore, was re-
established on FM and the
QSO continued. How about
them apples?ll
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»

You may be losing up to half the output
from your vertical, omnidirectional
antenna simply because of RF spillover.
We'll send you a design for a simple RF
tester that can help you find out. We'll

also send you details on the amazing
AEA Isopole that virtually eliminates RF
spillover and can help multiply your
power in all directions on the horizon
relative to an ideal half-wave dipole or
other non-decoupled “gain” antennas.

Get the Facts.

Contact Advanced Electronic
Applications, inc., P.O. Box 2160,

Lynnwood, WA 98036.
Call 206/775-7373.

AE A Brings you the
Breakthrough!

+” Reader Service—see page 195
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Specials

11C05 1 GHz, pre.

Special $59.95 ' 2 , s QL

e

ATF 417 pre-amp net
MRF 901 UNHF transistors, 1 GHz

Special $19.95
Special $ 3.95

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE HAL-600A 7-DIGIT COUNTER WITH FRE
QUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZERO
SUPPRESSION TIME BASE IS 10 SEC OR 1 SEC GATE WITH OPTIONAL 10
ggc GATE AVAILABLE ACCURACY =+ 001%. UTILIZES 10-MHz CRYSTAL 5
M

COMPLETE KIT. $129
HAL-300A 7-DIGIT COUNTER WITH FREGUENCY RANGE OF ZERO TO 300
MHz FEATURES TWO INPUTS ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY. AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1 0 SEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY
+ 001%. UTILIZES 10-MHz CRYSTAL 5 PPM

COMPLETE KIT. $109
HAL-50A B.DIGIT COUNTER WITH FREOUENCV RANGE OF ZERO TO 50
MH2z OR BETTER. AUTOMATIC DECIMAL POINT ZERO SUPPRESSION UPON
DEMAND FEATURES TWO INPUTS ONE FOR LOW FREQUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10
SEC AND 1 SEC TIME GATES ACCURACY - 001% UTILIZES 10-MHz
CRYSTAL 5 PPM

COMPLETE KIT. $109

PRE-SCALER KITS

HAL 300 PREG 1318 Jie el b e obaa et e s b SN o e ol $14.95
(Pre-drnitied G10 board and all components

HAL 3OO A/PRE. .o vvns camscnnmesseimpbihhghoattatg . $24.95
{Same as above with preamp)
HALGOO PRE.. . iocvipponianssasatsonnchic raecepesesens $29.95
(Pre-driled G10 board and all components
HAL GO0 A/PRE. .« sariadectbetponnaaspubbbosdsastond $39.95

(Same as above but with preamp

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED. PLATED THRU AND
SOLDER FLOWED G-10 PC BOARD, 7-567's. 2.7402, AND ALL ELECTRONIC
COMPONENTS. BOARD MEASURES 3% x 5% INCHES. HAS 12 LINES OUT
NLY $39.95

DELUXE 12.BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications! Comes with its own twe
tone anodized aluminum cabinet Measures only 23/4 x 334" Complete with
Touch-Tone pad. board. crystal. chip and all necessary components to finish
the kit

PRICED AT. $29.95

For those who wish 1o mount the encoder in a hand-heid unit the PC board

measures only 9/16° x 134" This partial kit with PC board. crystal. chip and
components
PRICED AT $14.95

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH
MENT TO THE ABOVE ACCUKEYER, |7 CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

ACCUKEYER {KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WBA4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR
RETT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK
3$16.95

ACCUKEYER—MEMORY OPTION KIT—-TOGETHER ONLY $32.00

6-DIGIT CLOCK ¢ 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS. 3 CAPS. 9
RESISTORS, 5 DIODES. 3 PUSH BUTTON SWITCHES, POWER
TRANSFORMER AND INSTRUCTIONS

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA

PRICEDAT .. ...iiiietuitosenasnrotasaarinanannanan . 312,95
CLOCK CASE Available and will it any one ot the above clocks. Regular
Price $6.50 But Only $4.50 when bought with clock

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use Operates
on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete
with all electronic components and two-piece, pre-drilled PC boards Board
size 4" x 3" Complete with speaker and switches. It operated on DC. there is
nothing more 1o buy *

PRICED AT .ivupsnrarcrogbebba ke SARARAAR 8.4 o romprare ofe o &) o o ok o afare ahe o oiciadhn o olaltie $16.95
Twelve-volt AC line cord tor those who wish to operate the clock from 110-volt
AC $2.95

SHIPPING INFORMATION

ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
$15 00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING

CHARGES SEN:) SASE FOR FREE FLYER ﬂ ?
HAL-TRONIX .
P.O. BOX 1101

SOUTHGATE, MICH. 48195
PHONE (313) 285.1782

“HAL" HAROLD C. NOWLAND
WBZXH
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David |. Brown W9CG/
RR 5, Box 39
Noblesville IN 46060

The World Above 430

his article deals with
getting more activity
going on the UHF and high-
er bands. Part 1 (73 Maga-
zine, August, 1980) dealt
with a very special modula-
tion scheme tq allow simple
rf equipment running class
C to be used and multiply-
ing the frequency to get to
432 MHz and 1296 MHz. As
promised, this part of the
article will deal with the rf
part of the scheme, starting
with the rig | used to get to
432 MHz, a section of a
commercial FM transmit-
ter, the Motorola T-44. If
your only wish is to get to
432 MHz, as | initially did
for OSCAR, that's it—no
modification is required
beyond getting the T-44
tripler and final aligned on
432 MHz. Some may re-
quire a bit of padding, but
mine went on as is
| removed the final sec-
tion from the T-44 main
strip and remounted them
on a good, sturdy Premier
chassis base with a self-
contained power supply.
The supply really isn’t
much, and any article cov-
ering the conversion of the
T-44 to amateur FM use

probably provides power-
supply information. The FM
Digest series also covers it
well Remember, you will
be running class C just like
FM, so no fancy bias or
screen supplies are needed
to keep things linear. If you
run the audio deck into a
2-meter transceiver and run
FM, you should be done —
fire it up and run. You will
have to come up with ap-
propriate connectors and
plugs to match your rig and
the chassis with the T-44
parts, but there is no major
circuit hacking.

For 1296-MHz operation,
things get somewhat tough-
er, and this is where our on-
ly remaining buy remains in
the rf sections. You need a
good, efficient, and easily-
tuned circuit to replace the
plate circuit of the last
2C39 that was your 432-
MHz final. It must tune to
1296 MHz and somehow
couple energy at that fre-
quency over to the APX-6
transmitter tube cathode
The 432-MHz final now runs
as a tripler, so the 2C42 or
2C43 APX-6 transmitter
tube can run straight
through for maximum pow-
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— part lI: next stop, 1296

er gain and efficiency. Due
to the cavity layout and
other considerations, this
tube will run class C
grounded grid in our setup.
As in any grounded-grid
amplifier, any power to the
cathode is added on to the
power gain in the tube. Us-
ing the grounded-grid con-
figuration avoids having to
use pads, and mechanically
change the existing ground-
ed-grid circuit in the APX-6.
Fig. 1 shows the mechanical
layout | am now using. It
works, but not extremely
well. Somewhere along the
line | think that the system
can be made cleaner, have
more power output, and
certainly be more efficient.
I am open for suggestions in
the area of the 1296-MHz
circuits, since | am sort of
new here once again. If you
come up with a classy cir-
cuit, please write it up or let
me know about it. It seems
to be our biggest bug at this
time

The system as described
did work, but the same dis-
tortion-type products still
seem to prevail. It was not
until recently that | dis-
covered a major error on

my part. | had been trying
to add back in all of the AM
component at audio before
the 2-meter transceiver
Since | was trying to
evaluate SSB at the time,
the class C amplifiers were
still attacking (distorting)
even the AM component —
just as Karl had stated it
would. The AM part was ob-
viously going to have to be
added, at least in part, at
the end. | have considered
partial screen modulation,
or a scheme used quite suc-
cessfully by Globe for years
called Heising or choke
modulation. These trials are
still in progress, but look
very promising in clearing
up the last of our modula-
tion problems. On the T-44
and APX-6 units, if you go
that way in the rf section,
you can just modulate the
B+ tothe final with the AM
component, as well as the
audio final. It seems to
work out to be somewhat of
the same answer to AM
modulating a solid-state
transmitter by modulating
more than just the final
stage. The modulation re-
quired at the final rf stage
appears to be far from



100%, but a fair amount
sure seems to clean things

up!

On some APX-6 models,
you will still need to care-
fully remove a bit from the
transmitter cavity plunger.
On one of mine, | did not
have to do anything but
tune. On the other, it re-
quired trimming, but some-
one else did it for me (on a
lathe), so | suggest you ob-
tain copies of the articles in
the bibliography and digest
them well before chopping
away. The modification of
the cavity plunger would
make an article in itself (as
it did several times in the
past) and mine was done
strictly using their tech-
nique and only after trying
to run it stock, first.

All of this brings us down
to having our transmit sig-
nal on 432 or 1296 MHz, but
| have not mentioned the
receiver. On 432 MHz you
are somewhat on your own,
but many converters are
available to convert to
2-meters, or to a low-band
receiver for receive. On
1296 MHz, where | was
headed, it is simpler, since
you already have the con-
verter —the APX-6. Instead
of hacking up the rest of the
cavities and plungers to
raise the APX-6 to the
1296-MHz range, | plan to
cheat and ignore their noisy
and ineffective 60-MHz i-f
in the APX-6. The local
oscillator cavity and oscil-
lator will cover a wide
range of frequencies, one of
which is 1152 MHz. Mine
did it with the stock cavity
and plunger. Taking 1296
MHz minus 1152 MHz
equals 144 MHz, or just
right for the input to the re-
ceiver of the 2-meter trans-
ceiver you started with for
transmit. You can rig the
1152-MHz oscillator to be
tunable from 1152 to 1148
MHz for outputs from 144
to 148 MHz on receive.
That is touchy at best, and |
wanted to tower-mount the
APX-6 part of the system

near the antennas. There-
fore, for the time being
anyway, | am settling for us-
ing a Hamtronics 2-meter
converter into the 14-MHz
i-f of my TR-6 and using
0.5-MHz coverage per con-
verter crystal

There are some places
the system happens to work
out just right using the
transceive idea and APX-6
alone. At 1440 MHz, you
have 144 X 3 X 3 = 1296
MHz and 1296 MHz -
1152 MHz = 144 MHz.
That’s fine, but now try
1441 MHz! 1441 X 3 X 3
= 12969 MHz and 12969
MHz — 1152 MHz = 1449
MHz. Oops! That's an 800-
kHz offset, and thus re-
quires a separate converter
and receiver for simplex
operation. If you try FM on
one of the multi-mode rigs
like my KLM 2700, you can
also cheat and use the re-
peater offset at one fre-
quency. At 14407 + 5, or
144075 MHz, you have
144075 X 3 X 3 =
1296.675 MHz and 1296.675
- 1152 = 144675, a
natural 600-kHz offset nor-
mally used for repeaters. |'d
like to suggest that frequen-
cy as a simplex FM loca-
tion, so we can all have
some coordination.

The APX-6 cavity is
broad, but not the 4 MHz
necessary to cover the en-
tire 1296 to 1300 MHz, so
why not use the 144 MHz
start point for CW-SSB and
a1296-MHz output, and the
144.075-MHz start point for
FM and a 1296.675-MHz
output? It’s not so crowded
up there that we couldn’t
all live together and a lot
more contacts might be the
result of it. Later, we could
worry about separate re-
ceiver-converter combina-
tions and then spreading
out a bit. In some ways, |
hate to see channelization
of any band, but even when
it comes, | hope it is in
010-MHz increments at the
2-meter frequency or .090-
MHz at the 1296-MHz fre-
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quency. It would make the 7-Watt position. I'm not

looking for each other a lot
easier until the population
up there increases. Please,
let’s hear your ideas and
suggestions concerning this
band and my ways of reach-
ing it. GE and RCA gear like
the Progress line and
CMU-15s should work just
as well as the tripler/ampli-
fiers and there is a large
quantity now available
cheap, along with articles
on getting them on the
432-MHz band. | just had
the Motorola, so | used it!
Ideas from the stripline,
cavity, and plumbing group
of hams would sure be ap-
preciated to eliminate our
biggest bug in getting from
432 MHz to 1296 MHz. It
would also help to see more
receiver, preamplifier, and
antenna ideas specifically
for 1296 MHz, instead of
everyone trying to extend
432-MHz article ideas to
work up there.

If you can help with an
article or two, please do,
but be realistic about it
Give up a precious dB or
two and stay away from the
gold-plated antennas and
$50 solid-state devices few
can find or afford. Some of
the UHF TV tuner solid-
state devices surely must
work up there or how about
a modified UHF tuner?

1296 MHz does not have
to be a short-range band!
Remember when 2 meters
would get you across
town—maybe? | have 11
states confirmed on 2
meters now using SSB and
the barefoot KLM 2700 in

saying this for ego, but to
show you what a littie pop-
ulation will do for a band.
When the 1 Watt runs out,
I'll go to the 10-Watt posi-
tion and wring it out, and
only then will | go back to
building the 100-Watt 5894
amplifier | started to build
when | bought the KLM.
QRP has turned out to be
too much fun. | do run de-
cent antennas in the form
of an 8 over 8 J-slot with a
screen relector, but even it
is homebrew, and was an ar-
ticle in 73 Magazine, June,
1978, p. 140. The same sort
of homebrewing can hap-
pen for 1296 MHz if only a
bit of help starts appearing
in the way of articles.

I hope, most of all, that
this article has stirred up a
renewed interest in 1296
MHz. | could not find a
single article on this band
and its use over the last 5
years in my files (73, CQ,
QST, and Ham Radio) with
the exception of the solid-
state peanut whistles suit-
able as lab bench items or
beacons, or if your DX in-
terest lies with the guy next
door! I’'m not knocking any
of these articles, believe
me, because it at least re-
minded me that 1296 MHz
was still around

Remember Wayne’s 220
—use it or lose it”? Don't
laugh—it could happen to
1296 MHz more easily, and
we almost lost the 220-MHz
portion as it is. The sting of
that one should still be
sharp in everyone’s mind,
and it wasn’t the hams that
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WHY GET ON FAST SCAN ATV?

® You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan,

e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.

o DX is about the same as 2 meter simplex - 15 to 100 miles.

ALL IN ONE BOX

TC-1 Transmittar/Converter . . . .
Plug in camera, ant., mic, and TV
and you are on the air. Contains
AC supply, T/R sw, 4 Modules
belOW) o, nopmssgsn ses $ 399 ppd

vy s conn
o=

S ok

PUT YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter contains
video modulator and xtal on 434
or 439.25 mHz, All modules
wired and tested . .. .. $85 ppd
PA5 10 Watt Linear matches
exciter for good color and sound.
This and all modules run on
1 3IBIVACTI e o« & 0 paFRrs $79 ppd
TVC-1B Downconverter tunes
420 to 450 mHz. Outputs TV
ch 2 or 3. Contains low noise
MRF901 preamp. . . $ 49,50 ppd

FMAS5 Audio Subcarrier adds
standard TV sound to the
PICTUTE g o ot it > @ e w $ 25 ppd
SEND FOR OUR CATALOG, WE HAVE IT ALL

Modules for the builder, complete units for the operator,
antennas, color cameras, repeaters, preamps, linears,video
ider and clock, video monitors, computer interface, and
more. 19 yearsin ATV

Credit card orders call (213) 447-4565.
Order or Credit Card by mail.

P.C. ELECTRONICS. =

2522 PAXSON
ARCADIA, CA 91006

PACKAGE SPECIAL all
four modules $ 225 ppd

Check, Money

Maryann
WB6YSS

Tom
W60RG

Model HK-3M

19>
Add $2.00 Shipping
& Handling.

* Navy type knob
* Smooth action

* Deluxe straight key
* Anti-tip bracket. Can't tip
* Heavy base. No need to attach to desk

CC-3P shielded cable & plug for HK-3M $2.49,
Add $ .50 Shipping & Handling.
Model AT-B anti-tip bracket onlv, to convert any HK-3 to HKK-3M.
$2.99 Postpaid

stopped the loss from hap-
pening! | am only saying
that if we give the band the
honest chance it deserves,
it should reward us just as
the others have. Let's go for
10- to 20-Watt rf equip-
ment, reasonable receivers,
and see just how much
reward the band can pro-
vide. @
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Notes

1. The normal APX-6 frequencies
are: Receiver — 990 to 1050 MHz
and local osclllator—1050 to
1110 MHz.

2. The plunger cutting specifica-
tion on the transmitter cavity per
73 Magazine, reference 5, above,
was, “remove 9/16" from the
cavity plunger,” for those unable
to obtain the article.

3. Further, | will copy (for a small
fee to cover my expenses) any of
the above or other articles |
might have for those who are
seriously Interested. Please try
to obtain them from the mag-
azines wherever possible, but |
realize some of the above and
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so | will try to help. As for any
other help | can provide, just
send an SASE and I'll try.

Add $2.00 Shipping
& Handling.

* Dual lever squeeze paddle
* For use with all electronic keyars
* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close

finger spacing
CC-1P shielded cable & plug for HK-1 $3.75

Add $ .75 Shipping & Handling.

Model HK-2, same as HK-1 but less base for incorporation in your

own keyer. $19,95
Add $1.00 Shipping & Handling.

Model HK -4

34 495

Add $2.00 Shipping
& Handling.

* Combination HK-1 & HK-3 on same base
* Straight key may be used conventionally or as a switch to trigger
a memory,

CC-1/3P Shielded cable with plugs for HK-4 $5.99,
Add $1.00 Shipping & Handling

Order direct or from your favorite dealer.

* lambic circuit for squeeze keying
* Self completing dots & dashes

* Dot & dash memory

* Built-in sidetone

Model HKK-5 A Electronic Keyer

36995

Add $2.00 Shipping
& Handling.

* Uses Curtis 8044 keyer chip

* Grid block or direct keying

* Speed, volume, tone & waight
controls on front panel

* Use with HK-1 or HK-4

* Battery operated with provisions for external power

v 30

The HAM-KEY co.

P.O. Box 28271

master (harge
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St. Louis, MO 63132

Phone TOLL-FREE 1-800-325-3651

VISA




YOU ARE LOOKING AT
EVERYTHING
THAT IS NOT ON SALE
THIS MONTH
AT HAM RADIO CENTER

FOR BEST PRICE - FAST DELIVERY
CALL TOLL-FREE

v 32
%)
@l 2 8340-42 Olive Blvd. ® P.O. Box 28271 @ St. Louis, MO 63132
_ ,
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Joseph J. Carr K41PV
5440 So. 8th Rd.
Arlington VA 22204

Bridge Over Troubled Audio

— another method for driving speakers

Most low- to medium-
power audio ampli-
fiers operate with an un-
balanced output stage in
which the load, ie., the
loudspeaker, is grounded.
Fig. 1 shows a typical audio
power amplifier output
stage. This type of circuit is
sometimes called the

totem-pole amplifier be-
cause the transistors appear
“stacked” (i.e., series con-
nected) on top of each
other in the schematic.
Transistors Q1 and Q2 are a
matched pair fed out of
phase with each other.
Output is taken from the
junction (A) between tran-

QI
— ol

RI
0.330

|  20004F
.

@

8q
R2 LOUDSPEAKER
0.330

Fig. 2(a). The DA101 power amplifier chip.
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sistors, so that Q1 con-
tributes power on one half-
cycle and Q2 contributes
on the other half-cycle.

But a problem exists:
Point A has a dc potential
approximately equal to half
of the supply voltage. This
potential necessitates the
use of capacitor C1 to
block dc and prevent it
from being applied to the
voice coil of the loud-
speaker. If C1 were not
used, or if it becomes
shorted, then a potential of
Vs V+ is applied to the
loudspeaker, causing its
destruction

Capacitor C1 must have a
very large value so that its
reactance at the lowest fre-
quency passed by the am-
plifier is negligible. If there
were a significant reac-
tance, then there would be
significant output power
reduction and phase shift at
low frequencies. Audio am-
plifier designers have
solved that problem in the
past by making C1 a very
large value capacitor, with
values as low as 500 uF in
some car radios and up to
10,000 uF in some hi-fi
amplifiers. Capacitors in
these values tend to be
physically very large and
bulky, which in car radios
and other mobile audio ap-

plications becomes a dis-
tinct disadvantage.

Delco Electronics, the
General Motors division re-
sponsible for making car
radios and other auto audio
products as well as being a
manufacturer of transistors
and ICs, solved the problem
of the large capacitor with
a unique integrated circuit
audio power amplifier—
see Fig. 2—using a circuit
technique called bridge
audio. The IC is shown in
Fig. 2(a), while its pinouts
are shown in Fig. 2(b). This
device is designed to be
operated from a single
power supply up to +16
volts dc. (The usual auto-
motive battery has a poten-
tial of about 14 volts dc
when the engine is running,
not 12 volts dc as is com-
monly believed.) The heat
sink is the power supply
negative terminal, so it is
compatible with the stan-
dard negative-ground elec-
trical system used in US-
made automobiles

Delco uses the bridge
audio IC (under the type
number DM84) in their car
radio products, but offers it
under the type number
DA101 through their dis-
tributors. The current price
of the DA101 in 1-10 quan-
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Fig. 2(b). Pinouts for the DA101.
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Fig. 3(a). Wheatstone bridge.

tities is about $7

What Is Bridge Audio?

Bridge circuits are used
extensively in electronics;
two common examples are
shown in Fig. 3. The opera-
tion of the audio bridge can
be more easily understood
if the simple dc Wheatstone
bridge of Fig. 3(a) also is
understood

We may view the bridge
in Fig. 3(a) as a pair of
resistor voltage dividers
connected in parallel
across the same power sup-
ply (E1). The output volt-
age, Eq, is the difference be-
tween E2 and E4: £E2 = E1
X [R2/(RY + R2)], and E4
E1 X [R4/(R3 + R4)]

When E2 E4, the
bridge is balanced and Eq is
zero; therein lies the beauty
of the audio bridge (Fig. 4).
in the audio bridge, circuit
transistors Q1 through Q4
replace the resistors. Under
zero-signal conditions, the
collector-emitter resis-
tances of Q1-Q4 are ap-
proximately equal, so Eg is
zero, or has, at worst, a very
small value. This means
that a loudspeaker can be
connected across the
bridge output terminals
without capacitor cou-
pling! No harm will come to
the loudspeaker

The circuitry provided in

—A

DI N\, D3

e

Fig. 3(b). Bridge rectifier.

Q.
/A‘
Q / \ Q4
€
/ | N\
<=
SPEAKER 2

o 2
)

Fig. 4. Audio bridge is simi-
lar to circuits in Fig. 3, ex-
cept that power transistors
form the bridge elements.

the DA101 IC consists of a
pair of power operational
amplifiers, each similar to
the circuit in Fig. 1, less the
output capacitor, of course.

Fig. 5 shows how the two
totem-pole sections inside
the DA101 can be connect-
ed together to form a
bridge audio power ampli-
fier. Pins 4 and 6 are the out-
put junctions, each corre-
sponding to point A in Fig
1. These pins are both at a
potential of 2 V+ under
zero-signal conditions, so in
the car radio (where V+ is
14 V dc), the potential be-
tween each of these pins
and ground is +7 volts dc.
But the loudspeaker is con-
nected between pins 4 and
6. so it is not grounded. The
dc potential across the

14
1000uF

wf | |

.
Pl

é

————— ]

Fig. 5(a). Delco bridge audio circuit features balanced out-

put. Actual circuit.

e
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INVERTIN |
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Fig. 5(b). Simplified circuit.

loudspeaker 1s 7—7, or O
volts

Driving the audio bridge
requires one of the ampli-
fiers to be used in the in-
verting mode and the other
to be in the non-inverting
mode, to ensure the proper
180° phase-angle dif-
ference required of any
push-pull amplifier. One is
tempted to solve this prob-
lem by tying together the
and inputs of the two
amplifiers, but this tactic
will not work because the
low input impedance of the
inverting amplifier will pull
the overall input imped-
ance too low

Delco engineers solved
this problem —see simpli-
fied schematic in Fig 5(b)
— by taking advantage of
one ot the elementary prop-
erties of an operational am-
plitier: Both inputs tend to

73

stay logether. This means
that a voltage, either a sig-
nal or a dc¢ bias, that i1s ap
plied to one input will also
be tound on the other input
terminal! In the standard in-
verting follower circuit, the
input is grounded, so the
input is at a potential of 0
volts; this is the tact that
leads to the contusing mis-
nomer, “virtual ground.”
Similarly, it you apply a
dc potential, E, to the + in-
put, then a voltmeter at the
input will read E. The
non-inverting follower, A1,
has a very high input imped-
ance, and input potential
Eih is applied to this input
terminal. This situation
means that Ejn also appears
on the — input terminal of
A1, and that signal can be
used to drive the inverting
follower circuit, A2 The
result is that we retain the
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Fig. 6. Using the DA10! as a single-ended totem-pole

stereo amplifier.

high input impedance of
the non-inverting follower
circuit (always a desirable
feature in a voltage ampli
fier) while also meeting the
requirement for driving the
two amplifiers out of phase
with each other. Ingenious,
those Kokomo Kids
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The bridge audio power
amplifier will deliver as
much as 12 Watts when Ejp
is 100 mV and will deliver 5
to 6 Watts at 5 percent THD
(total harmonic distortion)
At 1 Watt ot output power,
the THD figure is 0.7 per-
cent minimum and 1.5 per-
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cent maximum. It requires
only 9 mV of input signal to
produce 1 Watt of output
power. These figures are
based on a V+ of 14 volts
dc and an 8-Ohm load. The
maximum output power ex-
ists when the load is 4-5
Ohms

Stereo operation can be
obtained either by using
two bridge circuits such as
in Fig. 5(a) or by connecting
a single DA101 in the clas-
sic totem-pole (i.e, non-
bridge) circuit as shown in
Fig. 6. Note well, however
that dc-blocking capacitors
are needed to prevent the
+ 7-volt dc potential at out-
put terminals 4 and 6 from
damaging the loudspeak-
ers. This circuit results
in lower maximum output
power ratings in each chan-
nel, but the THD rating at 1
Watt output power remains
the same

The DA101 contains sev-
eral protection features, in-
cluding thermal protection

and output current limiting.
The 0.03-Ohm (that’s 30
milliohms) resistors in Figs
5(a) and 6 are the sense
resistors for the current
limiting stage. These re-
sistors can be made from
fine wire, using data given
in any wire table (such as in
most elementary electricity
textbooks), or by parallel
connecting low-value “fu-
sistors” used in the emitter
circuits ot power transis-
tors

The bridge audio circuit
requires a floating, i.e., non-
grounded, loudspeaker sys-
tem. Grounding one side of
the speakers is standard
practice in auto electronics,
so be wary of connecting an
audio bridge into an ex-
isting speaker system. All
Delco models that are
equipped with bridge audio
have a label on the chassis
warning the service techni-
cian not to ground the loud-
speakers either in the vehi
cle or on the test bench.

" We have it!
And we’ll get it to you fast.

To our extensive list of major
brands; we proudly announce the ad-

dition of:

Bearcat scanners
Regency scanners
Vibroplex

One call will let you know why we’re ‘‘The Direct Con-
nection’’ for dellvery too.

Mlb G)M ELECTRONICS, INC.
v 52

2506 S.

BRENTWOOD BOULEVARD

ST. LOUIS, MISSOURI 63144
Hours: 9-7 Mon.-Fri. 9-5 Sat.




FORMULA FOR 2 METER FM ENJOYMENT

$329.95

143-149 MHz
.25 uv sensitivity
mobile mount & microphone included
25 Watts (variable)

Provisions for non-standard splits
(CAP, MARS, etc.)

Optional AC power supply available

THAT'S CORRECT!!!

We are convinced that the FM-88 is four
times more reliable than the other 2 meter rigs
being offered. To prove it to you, we are supply-
ing the FM-88 with four times more warranty
than supplied with other models — One full year
instead of the normally expected 90 days.

While there are radios on the market that
offer lots of “gadgets” —our past experience

has been that simplicity of operation & elimina-
tion of unnecessary “Bells & Whistles” actually
removes the causes of many failures being ex-
perienced with such transceivers.

If you are shopping for a new 2 meter trans-
ceiver, don't you owe it to yourself to go with a
radio that has proven itself with thousands of
hours of reliable, “On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing

this fantastic transceiver & related accessories.

The FM-88 is also available with an 800 channel, programmable scanner — order model FM-88S — $429.95

< R— a
| Banwdnekicawp
| % ".y
| {

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Park East

Lancaster, PA 17601
w3 (717) 299-7221

(



Joel R. Donaldson WBS5PPV
17 Fenwick Drive
Laredo TX 78041

Load a Lawn Chair

—even if you can’t carry a tune,
you can build this matchbox

his here’s a project for
all you folks who have
a yen for one of those
thirty-, forty-, or even fifty-
buck matchboxes that will
let you load your transmit-
ter into a lawnchair, but
who know that those hard-
earned shekels have to be
spent elsewhere
Now, | realize that
there’s been plenty written
about tuners already, but
there seems to be a short-
age ot articles on versions
that are simple enough
and cheap enough so that
one does not have to go
out and buy it ready-built.

TO MG
L]

I

S0 - 239 OR
RCA PHONO JACK

METAL OR METAL
LINED ENCLOSED
CASE -

NO CONNECTION
TO SMALLER
SET OF PLATES

T/

CENTER LUG
OF SWITCH

H &

Well, this one has no hard-
to-find parts, is simple to
build, and will give an ex-
cellent match into almost
anything that even vaguely
resembles a longwire. The
icing on the cake is that
the sum cost of all the
parts in it will probably be
less than the cost of the
box that you choose to put
it in. That could get pretty
cheap!

The Parts

The capacitor is straight
out of a junked AM or
AM/FM  tube-type radio.
The only care in choosing

TO ANTENNA
.

BOLT INSIDE A
PLASTIC PEN
SLEEVE, FITTED
THROUGH & RUBBER
GROMME T

COIL FORM ON
SPACERS BOLTED
THROUGH BOTTOM
OF CASE

- CONNECTIONS FROM
COIL TAPS MADE TO
ANY 5 LUGS IN A
ROW

Fig. 1. Suggested layout.
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one lies in making sure the
plates aren’t bent to the
point of scraping one
another. The plates we
want to connect are
always the larger set (in
multi-ganged versions);
just ignore any others
Plate spacing in these
older radios was pretty
much standardized, and
all that I've seen will work
at the 150-200-Watt level
for SSB and at slightly less
for CW. The frame of the
capacitor is already con-
nected to the rotating set
of plates, so all you have
to do is make one connec-
tion to the stationary set.

The inductor is home-
wound, which solves that
procurement problem. It
consists of 48 turns of
about 18 gauge (not criti-
cal) insulated or bare
hookup wire wound on a
one-inch diameter form, 16
turns to the inch, for a total
of three inches of coil.
Some hookup wire that
Radio Shack sells in three-
packs has insulation over it
that makes it wind at 16
turns to the inch when
close-spaced, so you might
use some of that if you
have any. If not, just wind
the wire you have, close-

spaced, and then stretch it
out until it is three inches
long

What you wind the in-
ductor on is up to you. A
piece of plastic pipe (ABS
is preferable to PVC, but
again, this is not critical), a
tube that solder comes in,
a couple of pill bottles
glued end-to-end, or a
PlexiglasTM X-shaped frame
—which would be ideal
Lacking any of these, just
about any non-metallic,
one-inch diameter by at
least three-inch long form
would be satisfactory since
we don’t intend to run kilo-
watts ot power through it
Any minor difference in in-
ductance due to the form
material would be compen-
sated for by the infinitely
variable capacitor

After you have com-
pleted winding the induc-
tor, solder short pieces of
wire to the third, tenth,
nineteenth, and twenty-
ninth turns on the coil, tak-
ing care to avoid making
electrical contact with any
adjacent turns. These wires
will be connected to the
inductance-selector switch
later.

The inductance-selector



rotary switch is stock
Radio Shack; either the
6-position or the 12-posi-
tion type will work just
fine. | know that using
these runs afoul of the tra-
dition of using rf ceramic
switches in this applica-
tion, and if you have a
ceramic version, by all
means use it. | didn’t use
one in any of the tuners |
built and thus far have had
no problems. The 12-posi-
tion switch has the advan-
tage of allowing you to add
extra taps to the inductor if
you want to experiment,
while the 6-position is less
cumbersome in the original
version

Construction Hints

Something along the
lines of a metal enclosure
should be used to house
the tuner; otherwise, hand
capacitance could cause
the settings to not stay put
when anything near the
tuner is moved. That

means that if you were
planning to build a ply-
wood, fiberboard, or even
cardboard box to house the
thing, make sure the inside
of the box is completely
lined with tin foil or the
equivalent. That also pre-
vents TVl and gives a
ground return path for the
rotary plates on the ca-
pacitor

When transmitting, the
antenna end of the tuner
can have some pretty high
rf voltages present on
it, so be sure to use a con-
nector that has some in-
sulation to it. A bolt
through a plastic pen
sleeve on a vinyl grommet
would be one suitable ex-
ample. Try to keep the indi-
vidual wires separated and
away from the case to
avoid flashovers, and keep
wire lengths down to the
minimum needed to make
the connections. That last
precaution will help avoid
stray inductance

NO OF TURNS
-— e

10 3 L J2

Fig. 2. Schematic. See Parts List.

Summary

Before | built my first
longwire turner, my ac-
tivities were confined to
one or two bands due to
the lack of a good all-band
antenna. Now | operate
wherever | want, with
capability for really quick
band change, thanks to the
tuner and a handy knob-

setting log. It's also kind of
nice not to have to worry
about bad weather knock-
ing out my antenna, since
the tuner would be loaded
quickly into a makeshift
wire thrown up for the oc-
casion. All in all, having
one is a heck of an asset to
my station. | hope you en-
joy yours as much as | do
mine. l

Parts List
J1—80-239 connector or RCA-type phono plug
J2—Feedthrough antenna insulator, commercial or homemade
L1—Home-brew inductor—see text
S1—6- or 12-position rotary switch, Radio Shack or equivalent
C1- Approx. 360-pF variable capacitor, salvaged out of tube-type

radio, AM or AM/FM type

Miscellaneous: cabinet, 2 knobs
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A recent survey showed that 20% of the 73 subscribers aiso read

Kilobaud MICROCOMPUTING magazine . . . and enjoy it. This Is the best way
to learn and keep up with the rapidly developing world of microcomputers.
There's nothing to be afraid of, you just have to read an interesting
magazine and you'll learn. Try a subscription to Kilobaud MICRCOMPUTING
and see for yourse!l.

[0 New subscription O Renewal (O 12 issues for $25.00
0 Payment enclosed S ] 24 Issues for $38.00
0 VISA [0 mcC 0 AE (3 Bill me [J36 issues for $53.00
Card # =__ — Interbank#
Signature ____ - Exp.date ______
Name _ -

Address _

City State 2ip

—for even faster ordering service call toll free (800) 258-5473
Canadian: $27, one year only, U.S. funds. Other foreign:
$35, one year only, U.S. funds. Please allow 6-8 weeks for 308B6
delivery,

MICROCOMPUTING ® POB 997 @ Farmingdale NY 1 1737/

Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessories and theory on
the world’s largest selling computer, the TRS-80*.
Definitely beginner level and includes lots of program
listings. Find out what all the fuss is about.

12issuesfor$18
24 |Issues for $30
36 issues for $45

|New subscription Renewal

Payment enclosed $§

VISA mC Billme

Card #
Interbank # Exp. date
Signature
Name
Address
City

State _Zip

Please allow 6 to 8 weeks for delivery
) _— — **  Canadian: | yr. only/$20 in U.S, Funds
[ microcomputing Foreign: 1 yr. only/$28 in U.S. Funds
- —_ —— ]
e P.0O.B. 981 @ Farmingdale N.Y. 11737

*TRS-80 is a trademark of Tandy Corporation. 30886
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John Rehak N6H!
8701 MacAlpine
Carden Crove CA 92641

The Penultimate CPO

— a nondiscrete LSI device

It has been my observa-
tion that most code-
practice oscillators in use
these days —both commer-
cial and home-built —leave
a lot to be desired. Many of
these are actually buzzers
—or sound like one!

| enjoy teaching the code
to prospective Novices, and
it is my contention that a
good code-practice oscilla-
tor ought to sound like the
real thing. That is, it should
sound just the way a CW
signal received off the air
sounds! A perfect CW sig-
nal should—and does—
sound like a perfect-keyed
sine wave, with no clicks or
thumps as the key makes or
breaks contact, and with no
frequency shift when the
oscillator starts up.

Building a perfect sine-
wave oscillator is easy. The
trick is to build one that
won’t produce clicks or
shift frequency as it is
turned on and off. This is
next to impossible with less
than a very complicated
and elaborate circuit. How-
ever, there is another and

simpler way to do the job
(see Fig. 1). It is much easier
to build a square-wave
oscillator, which is easily
keyed, and filter its output
with a narrow bandpass
filter so that only the fun-
damental frequency is
passed to the output. The
result is a perfect-keyed
sine-wave oscillator, with
no clicks, thumps, or chirps.

Fig. 2, the schematic
diagram, shows the results
of my attempts to design
the ultimate code-practice
oscillator. The circuit is tru-
ly state of the art, using no
discrete transistors. All ac-
tive components are com-
monly-available ICs. This
circuit will produce a sine-
wave tone with no clicks or
chirps and with sufficient
audio-power output to
drive a speaker to room-
filling volume at very low
distortion.

Circuit Description

Referring to Fig. 2, the
power-supply circuitry is
straightforward, employing
a bridge rectifier, capacitor-

L POWER SUPPLY —l

=l

SQUARE

Sy

AMPLIFIER

WAVE
OSCILLATOR

X
TONE A
ADJUST '1

CENTER VOLUME
FREGUENCY
apyust

——

SPEAKER
OR

PHONES

Fig. 1. Block diagram.
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input filter, and a 3-terminal
voltage regulator (IC1). An
LED is included as a pilot
lamp to indicate when

power is on.
The oscillator circuit,
IC2a, is a classic op-amp

square-wave oscillator,
modified to provide for a
frequency (tone) adjust and
on-off keying. It is followed
by a narrow bandpass filter,
IC2b, with a center-fre-

= %“R
IIEA

<
5]
5]
=

TONE XEY
ADJUST
——

Fig. 2. Schematic diagram. T1=

quency adjust to provide
for matching the filter-pass
frequency to the oscillator-
output frequency.

The output from the
bandpass filter, a keyed
sine wave, is passed on to
the audio-power amplifier,
IC3. | chose an LM380 IC
amplifier for the audio-
output stage because it is a
high-quality, low-distortion
audio amplifier capable of

6800 LED
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| J}

.
r {+12vDC)
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] 25V
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25v
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120-V primary,

AuDIO
ouTPUT

18-v

(300-mA) secondary, IC1=uA7812UC 12-V regulator;

IC2=LM358N dual op amp;

IC3=LM380N power

amp;*1C3 ground pins: 2, 3,4, 5, 7, 10, 11, 12.



driving anything from a
4-Ohm speaker to high-
impedance headphones

Construction

This circuit is so simple
that the time required to
produce a PC board for it
did not seem justified. |
built my unit on a small
piece of perfboard. Al
though | used trimmer pots
for the tone-adjust and
filter center-trequency-
adjust controls, these could
be front-panel-mounted-
type controls if you feel
that frequent tone ad-
justments are desirable. |
built my unit into a small
Ten-Tec enclosure and
mounted the power switch,
pilot light LED, and volume
control on the front panel,
with the key jack, head-
phone/speaker jack, and ac
fuse holder on the rear
panel. You may wish to
eliminate the power-supply
circuitry if you have a
source of 12 V dc available

to power the unit and do
not desire a built-in power
supply

Initial Adjustment

To adjust the controls,
proceed as follows: Plug
the unit in, turn on the
power switch, and advance
the volume about a third of
the full rotation. Center the
tone and center-frequency
controls. Plug a key into the
key jack and key the unit
Holding the key down, ad-
just the tone control for the
desired pitch. Next, adjust
the bandpass control for
the loudest volume and
clearest tone. The unit is
now ready to operate

You will find that this
oscillator will produce a
tone that remarkably re-
sembles the quality of aCW
signal received off the air. It
is easy to build and a
pleasure to use. If you are
learning or teaching the
code, this project is for
you'll

N\
g« ATTENTION MOBILE HAMS

15 METER MOBILE TRANSCEIVER
CW & USB

NCG 15SB

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER—RF GAIN—CW SWITCH
SQUELCH—MIC GAIN—DIGITAL FREQUENCY
DISPLAY —H1/LO POWER SWITCH—13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND.
See your dealer for a demonstration.
DEALER INQUIRY INVITED

NEW 438 to 450 MHz
PLL mobile
@ 318 Memory-Scan

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

MONITOR *$149.

ASCIl MORSE RTTY

Features

((l)zp'taim [ r _C_O_MBU_T_ER_—* e ASCII & BAUDOT
| i-/-,- ———————— :-\'1 e Auto Sync. 1-150 WPM CW
=S S = 3 : o Narrow & Wide Shift TU
|l fao oo Q | ¢ Microcomputer Interface
| |
SKT-100 [ L—-——I ———————— 4 TRANSCEIVER
COMPLETE | ‘ -
KEYBOARD | Q
TERMINAL | o ) é
$375. xn - %

(Less Monitor)
Assembled *430

SERIAL

LOOP or RS232 AFSK/KEY
\ (SEND)

ALSO AVAILABLE:
SCT-100 STAND ALONE VIDEO BOARD
Assembled & Tested *215.
Full Kit #175. Partial Kit $115. Key @
ABM-200 ASCIt BAUDOT MORSE CONVERTER $189. W@b
Key Options!
UDT 170 UNIVERSAL DATA TRANSCEIVER

Converts any ASCH or Baudot TTY " or Video Terminal
into a multiple baud rate data transceiver for RTTY and
Morse operation. (Boards sold separately)

price $549

MXITEX CORP

9861 Chartwell Drive
Dallas. Texas 75243 (214)349-2490 282

MC/VISA ORDER BY PHONE
Prices subject to chenge withoul notice.
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Jim Heyen WASFDP/WRSACD
417 West Walnut Street
Cillespie IL 62033

Get Out and Vote

— a grass roots project for this election year

his system was de-

signed to allow two or
more remote receivers to
be fed into one repeater
transmitter. The system is
very inexpensive and is sim-
ple to build (Fig. 1).

I originally designed this
circuit to be used with four
remote receivers and a
four-frequency scanner at
the transmitter. The scan-
ner | had would not scan
fast enough to satisfy me.
We are using Midland
13-509 220-MHz rigs split
apart for our links. | had a
receiver for each transmit-
ter, so | put a separate re-

IST LIMITER

\%

ceiver in for each link.
These four receivers are
tied together and fed into
the transmitter with a cir-
cuit to be explained later,

What It Does

This circuit causes a de-
lay on link key-up. The
length of the delay is deter-
mined by the signal
strength at the receiver.

When a mobile station
keys his mike to access the
system and brings up more
than one remote receiver,
the receiver with the strong-
est signal will come on first,
The COR on the link receiv-

146 22 MC
REMOTE Cor

RECEIVER
SITE &/

DELAY KEY

172 SEC

WEAK SIGNAL
3 MIN. TIME OUT

220 MC l
o

LINK
TRANSMITTER

XMTA KEY

L47 AUDIO

J

COR-2

COR-3

LINK RCVR 2( 000,

auDlo-3 |LINK RCVR 3

RECEIVER A=

1
220 MC COR:) AUDIO
LINK LATCHING

FED BY 4
Ll LINK RCVRS

XMTR KEY

146 82

O TRANSMITTER

L/R 4

L

Fig. 1. Voting system block diagram.
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er at the repeater transmit-
ter also will come on first.
The positive voltage from
the COR will cause the
audio latching board to
lock the audio from that re-
ceiver to the transmitter.

How It Works

This system uses a 555
timer (IC1) to give a delay
on the remote link transmit-
ter key-up (Fig. 2). This
delay time varies from no
delay with a strong signal to
up to a one-second delay on
a weak signal. This is done
by varying the voltage on
pin 5 of the 555 delay timer.
Varying the voltage on pin 5
will change delay time in-
dependently of the RC net-
work. As the voltage on pin
5 is decreased, the delay
time will decrease. This is
done with Q1 and Q2. Q1
simply amplifies the volt-
age from the first limiter of
a Motorola Motran receiv-
er. The first limiter voltage
varies from 0 with no, or a
weak, signal, to about a
minus 1.5 volts with a
strong signal. D1 is used to
raise the base voltage on
Q1 enough for it to func-
tion. The average (silicon)
diode has a 0.7-volt drop
across it. This 1N270 (ger-

manium) has only a 0.3-volt
drop. | have not tried a
silicon diode, but if a 1N270
is not available, | believe
the only difference would
be in sensitivity adjustment.

As the signal gets strong-
er, the collector voltage of
Q1 rises, causing the collec-
tor voltage of Q2 to lower.
This pulls the voltage of pin
5 of IC1 down. This, in turn,
decreases the delay time.
The amount of delay with a
weak signal may be varied
with R3 of IC1. | have our
system set at about half a
second.

The basic voting system
is Q1,Q2, and IC1. | have in-
corporated a 3-minute time-
out timer (IC2) on the same
board. The COR (Fig. 4) is
not mounted on the board
—but look at the connec-
tions. When the COR is re-
laxed, it pulls pins 2 and 4 of
both timers through a diode
to ground. This resets both
timers. The COR then ap-
plies 12 V dc when keyed to
the circuit.

Q8 is a U56 and gives you
a high output (+12) with
delay and time-out. Q9 is a
U06 and will pull in just
about any push-to-talk cir-
cuit. It also has delay on



and time-out.

You should notice that a
large number of bypass ca-
pacitors are used. These are
needed to prevent oscilla-
tion and rf problems. | have
never shielded any of these
boards, but it may not be a
bad idea if it will be near a
strong rf field

With the exception of D1
(1N270), the diodes are not
critical.

Alignment

Alignment is simple. All
voltage readings are taken
from pin 5 of IC1. To start
the alignment procedure,
set R1 to maximum sensi-
tivity and R2 to ground. Ad-
just R4 of 1C2 for maximum
time. Make all connections
and apply voltage. Adjust
R3 for about a one-second
delay on key-up. This can
be set to whatever delay
you want later. At this
point, pin 5 of IC1 should be
about 0.7 to 1 volt below
Vcc. The voltage should not
vary when a full saturating
signal is applied to the re-
ceiver. Apply a fully-
saturating signal to the re-
ceiver and adjust R2 until
pin 5 of IC1 reads 0.25 volts.

While the signal is still
applied, adjust R1 to de-
crease sensitivity. Decrease
R1 just enough to raise pin 5
voltage by 0.1 to 0.2 volts,
giving you a total voltage
on pin 5 of 0.35 to 0.45, with
a strong signal. Do not ex-
ceed 0.5 volts. With no sig-
nal, pin 5 will read about
3.7. This reading will de-
pend on Vcc. | had 4.8 volts
on this circuit. Exactly 5
volts is not necessary, but
the readings may vary a lit-
tle. It is very important to
have well-regulated voltage
on pin 8 of IC1 and Q1 and
Q2.1 use LM309 regulators.
Adjust R3 to the desired de-
lay, R4 to time-out time,
and that is it!

I have built four of these
delay boards and was very
surprised to find that they
all tuned exactly the same
and all worked well. The
voltage readings did vary a
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small amount due to the
fact that all four had just a
little different input volt-
age. The difference really
was not enough to mention.

Bob Heil K9EID, of Ma-
rissa, lllinois, is working
with this system also, on his
club’s .81/.21 machine. He
seems to be very happy
with it. As far as | know, he
has had no problems with it.

I have been working on

COR 4 —P}

Fig. 3. Audio latching board.

this circuit for about three
years. | knew it had to be
possible, but did not know
just haw when | began. |
have had this circuit in use
for about a year on the Gil-
lespie, illinois, .22/.82 ma-
chine. We have two remote
receivers on now, with a
third one just about ready
to go. The receiver sites are
about 25 miles apart. Every-
one seems to be well satis-

TO TRANSMITTER PREAMP

AUDIO TRANSMITTER INPUT

fied with its operation. It
does a good job for mobiles
and hand-helds.

| have found that running
the repeater receiver
squelch and COR adjust-
ments just a little tighter
than normal helps the fad-
ing base stations. This way,
the signal does not have to
get so noisy before the sys-
tem switches to another re-
ceiver site. This switchirg
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Fig. 4. COR for the Midland 13-509.

has been no problem with
mobiles or hand-held units.
I am sure that most repeat-
ers were meant for them, so
there is no real problem
Fig. 3 shows what | am
doing at the transmitter site
to pick out the receiver site
that comes on first or the
strongest signal. This circuit
is fed by the output of all
four link-receiver CORs.
The audio from the four re-
ceivers is fed to the four re-
lays, then to an audio pre-

Hustler:

of mobile

components.

should be riding with!

Most models available
in 1-1/4 meters.
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It's quality and performance like
this that make Hustler the mobile
amateur two meter antenna you

amp, and from there to the
repeater transmitter audio
input. The relay that passes
receiver audio to the re-
peater transmitter is closed
when COR voltage is ap-
plied to the base of the
relay-keying transistor. The
collector of that transistor
then pulls the base of the
remaining three transistors
to ground through the di-
odes. This prevents any of
the remaining relays from
closing. Should a mobile

The First Family

amateur

CGT-144
$42 95

' | o
{ WUSTATH ‘ “2798

Clearly the choice of those who know quality

3275 North B. Ave. & Kissimmee. Florida 32741

1980

1

|
!

two meter antennas! |

Maximum range, improved gain and
better SWR at resonance put you
ahead on the highway with Hustler.
Our mobile two meter antennas are
known for quality. And long service
life, too. Featuring the finest stain-
less steel and chrome plated

drop out of the tirst receiv-
er keyed up, he will then
jump to the next receiver
activated, and so on.

R5 through R8 are 50k
pots installed for audio
level matching. R1 through
R4 are balancing pots
These may not be neces-
sary, but | found that with-
out them, one of the four
circuits would always key
up before the rest

To align R1 through R4,
set them all to ground, or
no capacity added. Tie all
four COR inputs together
and pulse 12 V dc to all of
them at the same time.
Each time you put voltage
to all four, one will always
key. Adjust in a small
amount of capacity until
the next one does the same.
By adjusting R1-R4 in this
manner, you soon will get
the unit to key up at ran-
dom, e, each time voltage
is applied, a different cir-
cuit will lock on. This proce-
dure should balance it as

well as ever needed

The diodes are not criti
cal. As long as all values are
close to the same for each
of the four relay circuits, |
am sure the resistors are not
critical. | used the values
marked on the diagram
The resistors are Y -Watt
5% The four transistors are
2N2222s

This COR circuit was
originally designed for the
Midland 13-509 receiver
We are using the Midland
and this COR for our link
setup on the Gillespie, !I-
linois, 22/.82 repeater. The
input of the COR is con-
nected to the collector of
TR-13. The collector volt-
age goes low with a signal

This COR is very stable
and sensitive. There are no
critical parts, but | did use
5% resistors and a good
grade ot wire-wound 10k
pot

This COR also has been
installed on other FM re-
ceivers with good results I

BBLT-144A
$34 95

(314) 961-9990

Route Electronics. Inc.
SPS-
5 9‘544 220 Route 46

(HUSFLER)

DEALERS

Appliance & Equipment Co., Inc.
2317 Vance Jackson Rd.

San Antonio, TX 78213

(512) 734-7793

Electronic Sales, Inc.
100 West Mercury Bivd
Hampton, VA 23669
(804) 722-9824

G.1.5.M.0. Communications
2305 Cherry Rd

Rock Hill, SC 29730

(803) 366-7157

WATS (800) 845-6183

Iris La Communications
7149 S.W. Eighth St.
Miami, FL 33144

(305) 264-4636

Mid-Com Electronics, Inc.
2506 S. Brentwood Bivd.
St. Louis, MO 63144

Totawa, NJ 07512
(201) 256-8555
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FEATURES PROGRAMMABLE SCANNER

No Crystals to buy
Lo Band 32-50 MHZ LIMITED SPECIAL

Ham Band 146-148 MHZ
High Band 148-174 MHZ ONLY
UHF Band 450-470 MHZ $199.95

“T" Band 470-512 MHZ
Auto Search

Delay Scan

Automatic Lock Out
AC/DC Operation
Simple Programming
Scan Rate 20 ch./sec.
Ext. Antenna Jack

Ext. Speaker Jack

Big 3’ Front Mounted Speaker
L'L Listed / FCC Certified

PANASONIC RF-2900
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Width SelectorT [
a r—All-Frequency Digital Display

N -
Dial Light ON/OFF Switch R Band Selector
r 8 — Digital Dispiay
Power Switch 3 J. ON/OFF Switch
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Control

SW Calibrator PANASONIC RF-4900 NEW SHURE 444D
Bass/Treble Control General Coverage Receiver Dual Impedance
Earphone/Ext Speaker Jack RF Gain Control List $549.95 Normal/Vox Slide Switch
MPXOUT Jack 8FO Pitch Contro Ours $399.95 Adjustable Height
Rec - OUT Jack = 2-Speed Tuning Control M#g. List $90.00
Suggested List $329.95 SAVE AT ONLY $49.95

SPECIAL $219.95

KENWOOD TR-7800
2 Mtr. Transceiver
CALL for Discount Price

KENWOOD TR-2400

2 Mtr. Hand Held
144-148 MHZ

List $395.00
CALL FOR PRICE

Call for LOWEST PRICES on Antennas and Towers

New O7H We Export

w14 PRICES SUBJECT TO CHANGE AND AVAILABILITY
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Robert B. Grove WA4PYQ
Crove Enterprises, Inc.

Rt 1, Box 156

Brasstown NC 28902

lt has been nearly fifty
years since Loren Win-
dom W8GZ started experi-
menting with an off-center-
fed dipole which would
catch the fancy of genera-
tions of hams.

The principle was simple:
While a centerfed dipole
exhibits a 75-Ohm resonant
response on its half-wave
frequency and near that on
the third harmonic, it is far
from an allband antenna.
Would it be possible to lo-
cate a feedpoint other than
the center which would
show a cgmmon imped-
ance on several harmoni-
cally-related ham bands?
Loren Windom decided to
find out.

After considerable exper-
imentation, he determined
that a point 14% away from
the center of the antenna
(that is, 36% from the end)
exhibited a nearly identical
feedpoint impedance on

e

A Wider Windom

— broadbanded sans transmatch

even multiples of the half-
wave frequency. Rf signals
at35,7,14, 21, and 28 MHz
would see an impedance of
approximately 400 Ohms
under ideal free-space con-
ditions. Early amateurs
used single-wire feed, ap-
proximating the correct
feedpoint impedance.
Later, 300-Obhm open-wire
line was used, as was TV
twinlead.

But, as many amateurs
have found out, longwire
antennas cut for the CW
portion of the bands begin
to balk at signals in the
higher portions of the
phone bands.

With these limitations in
mind, | decided to see if the
off-centerfed antenna
could be reconfigured to
accommodate phone oper-
ation without the use of an
external tuner.

Dozens of individual ex-
periments were devised,

[on >

481t

3000
TWIN LEAD

qa
BALUN
—

RANDOM LENGTH
RG-6/U OR RGS59/U
750 COax

TO SHACK

-

Fig. 1. Construction details of the phone man’s Windom.
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each involving a gradual
change in feedpoint, feed-
line length, total dipole
length, and individual
lengths of each dipole leg.
Results were frustrating.
When one band would rep-
resent a 1:1 swr, another
would show a zillion to
one! The problem was not
so severe on 75 and 40 me-
ters because subtle dimen-
sional changes were not so
critical, but at 20 meters
and above the roof came
in!

Initial trials were done
with a 4:1 balun transform-
er connected directly at the
antenna feedpoint. | then
remembered a comment
published somewhere that
it is often better to isolate
the balun with a length of
balanced line first. The lit-
erature reported that a
length of 44 feet, or multi-
ples thereof, seemed to be
ideal.

[ could not get that
length to work. Nor did |
find a harmonically-related
67-foot length to be of ad-
vantage. But at 47-48 feet of
300-Ohm feedline, the
antenna tamed down con-
siderably. Swr readings
were reasonable on all
bands, and with some
judicious pruning of anten-
na length, the swr was re-
duced even further.

The magical combina-
tion, at least at my location,
with the antenna elevated
about 25 feet above
ground, seems to be a 134-

foot dipole divided into 90-
and 44-foot sections. This
combination results in a
feedpoint 17% off center
(33% from one end).

Early versions of 300-
Ohm-fed antennas were
generally matched by run-
ning the feedline directly to
an antenna tuner in the
shack or by matching the
feedpoint impedance with
a 41 balun transformer
The transformer was almost
always made from two bi.
filarr-wound B & W self-sup-
porting coils mounted on
ceramic standoff insulators
and secured inside an
aluminum Bud box. It was a

large contrivance, but it
worked!
Nowadays, with the

ready availability of ferrite
core materials, the physical
size and the balun may be
reduced considerably. Kits
may be ordered from adver-
tisers found in the pages of
73 Magazine, and commer-
cial units are available al-
ready assembled.

The balun transformer
which we used was the
world-famous W2AU, mar-
keted by Unadilla (Micro-
wave Filter Company, 6743
Kinne Street, East Syracuse
NY 13057) for $1495 and
carried by many amateur
radio supply houses.

Ferrite-core balun trans-
formers typically perform
uniformly from 3-40 MHz
but ours seemed to work
well down to 160 meters



We did not try transmitting
on 6 meters, but reception
trom 100 kHz to 50 MH~
was phenomenal!

It is recommended that
the experimenter who in-
tends to put up one of these
modified Windoms should
start with measurements
slightly long and prune the
antenna down to proper
performance. Begin with a
48-foot feedline, 93 feet of
wire for the long end of the
antenna, and 46 feet for the
short end

Three strain insulators
will be needed, one tor the
middle and one on each
end. Galvanized stranded-
steel guy wire is probably
the best ali-around antenna
wire for this purpose. it is
strong, corrosion resistant,
inexpensive, and easily sol
dered. It is readily available
at most hardware stores

After passing the antenna
wire through the end insula-
tors, wrap it lightly around
itselt so that it can easily be
changed in length for tests

For feedline, use a 48-
toot length of outdoor 300-
Ohm TV twinlead to start
with. It may be trimmed to
47 teet if juggling the anten-
na length does not bring the
swr down to a satisfactory
level

tor the run to the
shack, 75-Ohm coaxial
cable is recommended. Un
less transmit power 1S to ex
ceed 300 Watts, RG-59/U
will work just fine. If you
have a length ot RG-6/U
cable-TV coax, it will work
just as well. Its slightly
larger diameter may require
some vinyl jacket shaving
at the ends to accommo-
date a conventional adapt
er sleeve for the PL-259 con-
nectors

| found the easiest way to
erect the antenna was to tie
arock to the end of aroll of
nylon twine, unwind thirty
feet or so, and heave it over
an upper limb of a tree. The
twine is cut from the roll
and tied to an end insulator
It is easily hoisted over the
branches. The process is re-
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peated at another tree at
the tar end of the antenna
Such an arrangement
makes it easy to lower and
raise the antenna during
tuning procedures, as well
as provides access to the
antenna for repair or severe
weather protection. The
lower end of the twine may
be tied to an inconspicuous
nail driven into the tree
trunk

A typical chart of swr ver-
sus frequency for one off
centerfed antenna, which |
personally use, is shown be-
low. The antenna is 134 feet
in total length, fed at a
point which divides it into
90- and 44-foot lengths by a
48-foot length of heavy-
duty outdoor 300-Ohm TV
twinlead. A Unadilla 41
balun transformer connects
the twiniead to a random
length of RG-6/U, 75-Ohm
1V coax to the shack

FMHz SWR

1.8

280
285
290
295

$a

o
BN = W= =2 WNNN === oo == a2
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Signal reports have been
outstanding. Even with less
than 100 Watts input to the
rig, it was hard to call CQ
without receiving a reply,
often from several stations,
commenting on the
strength of the signal

Carefully pruned, the
phone man’s Windom an-
tennais an inexpensive way
for any ham to get top per-
formance on all HF bands
without having to resort to
a transmatch. @

TIMEITRAG

By Comus

the microcomputer-controlled
appointment clock

NEW

First Time Offer

— NOT A KIT —
Limited Offer by

HAL-TRONIX
only $49.95

plus $2.00
Shipping & handling charge
FEATURES:

® Sleek modern styling to complement any
home or office decor.

® Tells the time.

® Tells the date and year.

® Up-timer to 60 minutes, 59 seconds with
pause.

® Alarm to ring at the same time everyday.

® Daily appointment sets appointments for the
next 23 hours, 59 minutes.

® Future appointments up to one year.

® Dimmer switch for display.

® Memory will hold up to 30 appointments.

® Lithium power cell to retain memory during
power outage.

® Appointments entered out of chronological
order will be stored in chronological order.

® Colon flashes once each second.

® A M./P.M. indicator.

® Plugs into any wall outlet.

® Easy to read vacuum fluorescent display.

@ Extremely accurate quartz crystal clock.

EFFICIENT. REMARKABLE.

TimeTrac sold and distributed by HAL-TRONIX. Dealers welcome.

.

Send 15¢ stomp or $.A.S.E. for informotion ond flyer on other
HAL-TRONIX products. To order by phone: 4-313-285-1782.

HAL-TRONIX ...

P.O. Box 1101
Southgate, Ml 48195

= <

ISP £
‘HAL" HAROLD C NOWLAND
WEZIXH

ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED.
ON ORDERS LESS THAN $15.00 PLEASE INCLUDE ADDITION-
AL $1.00 FOR HANDLING AND MAILING CHARGES

SHIPPING
INFORMATION:
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tiubert £. Minchow
1065 Lynnwood Avenue NE
Renton WA 98055

Here is an electronic
“RY"” tape for those
who don’t have a mechan-
ical transmitter-distributor
(1D) for their Teletype®
system or who have be-
come tired of making pa-
per tapes. It is useful for
on-the-air transmissions, as
well as for adjusting and
troubleshooting your own
teletype system. The solid-
state RY tape has to be
superior to a paper tape if
only because it cansend an

MARK| 1 |
TELETYPE
CODE FOR R By LSPACE

742 UNITS 1 31415
SEGMENT ;

JDENTIFI- STOP| | CODED PULSES (R)
CATION START

RYRYRYRY

—an electronic torture test for RTTY systems

unlimited number of RYs.
The solid-state unit uses
eight integrated circuits
and can be built to operate
on any of the teletype cir-
cuit speeds. It always starts
by sending an R as the first
letter and will shut off only
after sending a Y. One of
the prototype units was
tested with an expensive
teletype distortion tester
and was found to have had
zero distortion without re-
quiring any adjustment to

6 | 742 | JI‘BJ‘d 5‘5'742‘1

[ sToP | | cODEO PULSES(Y) | sToP
START

tig. 1. R and Y Teletype® coding.

GROUND -2 — —"«’) c
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Fig. 2. The 74150 pinout and function.
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the unit. It was built for
100-wpm operation, used a
reed relay to control the
teletype loop, and had
been set to speed with a
homemade frequency
counter.

The solid-state RY tape
in this article is designed
for 60-wpm operation, al-
though the builder can
change it to any speed by
changing the RC values in
the clock circuit. The unit
can be made using TTL ICs
or CMOS ICs. A unit made
with TTL ICs requires that a
well-regulated 5-volt
power supply be used. The
TIL output IC is capable of
sinking 48 mA, so it is able
to drive most 5-volt reed
relays

A unit using CMOS ICs
can be powered by nearly
any dc supply in the 5-to-
15-volt range. Stiff regula-
tion of the voltage is not re-
quired. The CMOS output
IC cannot drive a relay, so
a transistor is required

Since performance will
be the same for units made
with either TTL or CMOS
1Cs, overall cost should be
the deciding factor in de-
termining which to use

Teletype circuits use a
seven-pulse code to trans-
mit data. See Fig. 1, which
illustrates the coding for

an R and a ¥ One pulse is
used as a start signal, anoth
er is used as a stop sig-
nal, and the remaining tive
contain the coded infor-
mation tor each letter. The
teletype pulses are called
mark and space pulses. A
space indicates the circuit
1sopen and a mark means a
closed circuit. The start
pulse and the five code
pulses are the same length,
but the stop pulse is 1.42
times as long as one of the
other pulses. For this
reason, the teletype code is
often referred to as a
7.42-unit code.

The stop pulse is longer
in order to synchronize the
machines on a teletype cir-
cuit. The stop pulse gives
machines that are running
slightly slow an oppor-
tunity to catch up after
each letter or function and
thereby start in synchroni-
zation at the beginning of
each new letter. If the stop
pulse is longer or shorter
than 1.42 units, most tele-
type machines are not af-
fected, but the rate at
which information is han-
dled on the circuit is
slowed or speeded up. The
actual rate of information

transmittal on the so-
called 60-wpm circuit is
61.33 wpm. If the stop



pulse were made 1.50 units
long with the other pulses
remaining 1 unit in length,
the transmission rate
would decrease about 0.65
wpm and the circuit would
transmit information at the
rate of 60.68 wpm. Such a
small difference would not
affect the machines nor be
noticeable to the opera-
tors.

Increasing the stop pulse
to 2.0-unit lengths would
decrease the rate by 4.44
wpm and slow the circuit
speed to 56.89 wpm. While
not harming the machines,
the loss of speed is notice-
able to the users. The solid-
state RY tape uses a 7.50-
unit code as a compromise
between the cost of
building a unit with exactly
the correct stop pulse
length and one that may do
the job but obviously runs
slow. Several more ICs
would be necessary if the
stop pulse were to be made
1.42 units long

Accepting that a 7.50-
unit code is satisfactory,
the design of the solid-
state RY tape can be based
on an 74150 IC, which can
be used to form the tele-
type code for the R and Y
jetters. The 74150 is a
16-line-to-1-line data selec-
tor/multiplexer, which
means, in simple language,
that it has 16 inputs and on-
ly one output. Fig. 2(a)
shows a bottom view of the
74150 pins and their desig-
nations. The output pin of
the 74150 can be switched
to any of the input data
pins, just as if the IC were a
single pole, 16-position
rotary switch. See Fig. 2(b).
The position of the switch
is controlled by the binary
code present at the data-
select pins of the 74150.

For example, if the
binary code for 5 were
present at the data-select
pins, the output pin would
be connected to data input
pin number 5. There are
two important differences
between the 74150 and a
mechanical switch. The IC

SEGMENT stop | | | stop | B |_stop_ |
IDENTIFICATION — START START
TELETYPE COOE | Y - [~ 1
R
LORRIANDRY w1 (| | | | | S

74150 DATA 3]
SELECT ADDRESS

2] 'Y

3 6 9 10

Fig. 3. Relationship between positions of 74150 and the codes for R and Y.

inverts the information be-
tween the data inputs and
the output pin. That is, if
the data at input pin 5 was
a high, it will appear at the
output pin as a low. The
other difference is that the
output of the 74150 has to
be ““strobed,” which means
that the output has to be
turned on by a signal at its
strobe pin. In the absence
of the strobe signal, the
output pin is at the high
level. True output data is
available only when the
strobe signal is applied

To cause the 74150 to
form the teletype codes for
the letters R and Y, the
data-input pins are con-
nected to high and low
sources so that the 7.50-
unit code for each letter
appears at the output pin
as it is connected in turn to
each of the input data pins.
To simplify the formation
of the 7.50-unit code, the
74150 data inputs are con-
nected to the external
sources in such a manner
that all 16 positions are
used to form one letter.
After a letter has been
scanned, the external data-
input sources are changed
so that the other letter is
generated the next time the
data inputs are scanned.
Using all 16 positions to
form one letter allows the
use of two data inputs or
switch positions for each
unit pulse, and three data
inputs for the stop pulse,
thereby making the stop
pulse 1.50 times the length
of the other pulses. Ac-
tually, only 15 of the 16
positions of the 74150 are
used to generate a letter;
the remaining position is
discarded by forcing the
data-select counter to

Vi =y |
cc w[_ PN
ATA SELECT $
a B C
| \ [_‘*'-* T e T—"
bs b i3 6 _Ir loa_ls 2 6 L7 e
74150
Ts o |2 T ! T2z Tr a |5 9 |20 [23
STROBE 1 | ) S Ny A 5 S |
Q OF RY FF T0 G OF RY FF

__ouTeUT ] To

|

|

Fig. 4. External connections to 74150.

rapidly advance over the
unused position

Fig. 3 illustrates the rela-
tionship between the posi-
tions of the 74150 and the
codes for R and Y. Data-
select positions 13, 14, 15,
and O are used for the stop
pulse. Positions 1 and 2 are
used for the start pulse
Positions 3 and 4 are for
the first coded pulse, 5 and
6 are for the second coded
pulse, 7 and 8 are for the
third coded pulse, 9 and 10
are for the fourth coded
pulse, and 11 and 12 form
the fifth coded pulse. Posi-
tion 15 is the position that
is skipped over by forcing
the data-select counter to
go to a count of 0 when-
ever it attempts to stop on
15. More on this later

The high and low source
connections for each data
input pin of the 74150 can
be determined from Fig. 3.
Since 13, 14, 15, and O are
always used to form the
stop pulses, they are con-
nected to a low source. (The
74150 inverts the input sig-
nal so that the output from
these pins becomes a high
at the output pin) Data in-
puts 1 and 2 always form
the start pulse, so these pins
connect to a high source
Data inputs 3, 4, 7, 8, 11,
and 12 should be high to

produce an R and low to
form a Y. Data inputs 5,6, 9,
and 10 have to be low for an
R and high to form a Y. Fig.
4 shows the external con-
nections to the data-input
pins of the 74150 to form
the teletype code for R and
Y

The alternating high-low
sources for the coded
pulses are obtained from
the outputs of a flip-flop
which is caused to change
states each time the data-
select inputs skip position
15. This flip-flop is a 7473,
IC2a, as shown in Fig. 5.

The data-select informa-
tion for the 74150 is fur-
nished by a 7493 binary
counter, IC3. The 7493
counts to 16 and its outputs
are connected to the data-
select inputs of the 74150 to
drive the IC through its 16
positions. (The positions are
numbered O through 15)
IC4b, a 7420, is used to
detect the number 15 when
the binary counter, 1C3, ar-
rives at that count. When
the 7493 reaches 15, its four
outputs are all high. Since
the four inputs of 1C4b are
wired to the counter out-
puts, the output of the 7420
goes low. The output is in-
verted by 1C4a and is used
to reset the 7493 binary
counter to zero, thereby
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Fig. 5. Solid-state RY tape generator schematic.

74150 ADDRESS | L | 1570 I !

cLoCK count s s 2 s s g R T

S e R W Ea N N N U B U UnEn W iaWataNaUntplaiataiata}

:L:I:-G"c'*o:'-”::“:z‘_r'l__l_lJ_l U Oy Vg N g X 55 G 5 8y o e O
Bl e S iy S iy S N (S e I N = (PO e |
RS C AT = TR N L o Bl [ e

7ase. w1 S Y | = | R s 1 J

AN 10, ouTPUT R L e | = - 1

7aserch e TP et ) ey S [ L_ [

R S I e T

vezo.iceceme T - - =Ll Ly

OUTPUT FLIP-FLOP —
7438, IC?, PIN3
TRUE OUTPUT

skipping position 15 of the
74150. The output of IC4b is
also connected to the clock
input of 1C2a, causing the
RY flip-flop to change
states each time the output
of 1C4b goes low. Since this
action takes place during
the stop pulse, the new let-
ter code is present at the
data input pins long before
it is needed.

The binary counter, 1C3,
is driven by another count-
er, IC5. This counter can be
either a 7490 or a 7493, as
the wiring in the schematic

72

STOP SEGMENT

=58

START SEGMENT

Fig. 6. Solid-state timing chart.

of Fig. 5 is arranged so that
either IC can be used. This
counter is used to generate
the timing signals for the RY
tape unit in addition to driv-
ing the data-select counter,
IC3. The timing signals are
formed from the ABC out-
puts of IC5. The C output of
IC5 (pin 8) is connected to
the clock input of the data-
select counter IC3, so the
data-select counter ad-
vances one number for
each eight counts for the
timing counter.

Count three of the timing
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counter is used to examine
the output of the 74150 and
determine whether the
code is a mark or a space.
This is done by using a pair
of 4-input NAND gates,
IC6a and 6b, to detect the
level of the 74150 output.
The A and B outputs of the
timing counter, IC5, are
connected directly to two
inputs of 6a and 6b. The C
output is inverted by IC7d,
one section of a 7438, and
connected to a third input
of IC6a and 6b. When the
timing counter is on the

count of three, the A and B
outputs of the counter are
high and the C output is
low. The inputs of IC6a and
6b are all high because the
C output was inverted by
IC7d. If the tourth input of
either gate becomes high,
its output will become low

The output of the 74150
is connected directly to the
fourth input of ICeb. The
output of the 74150 is in
verted by IC7¢ and then is
connected to the fourth in-
put of ICba. The C output of
IC5 is used as the strobe. It
turns on the output ot the
74150 when the timing
counter, IC5, is on counts 0,
1, 2, and 3. With a true out-
put from the 74150 on tim-
ing count three, one of the
IC6 gates will have all highs
on its four inputs and a low
on its output. It the output
of the 74150 is high, gate 6b
will have a low at its output
IC6bis the mark gate. If the
output of the 74150 is low,
the output of 1Cba will be
low. Gate 6a is the space
gate

The output stage of the
solid-state RY tape is a flip-
flop made up of the two re-
maining gates of IC7, 7a
and 7b. The tlip-tlop is con-
nected as an S-R type of
flip-flop, with the outputs
of the mark and space gates
setting and resetting the
flipflop. The 7438 is an
open-collector type of
NAND gate and requires an
external load for each gate
output. The external load
can be a resistor or a relay.
Each of the collectors of
the 7438 is capable of sink-
ing 48 mA at 5 volts,
which is more than ade-
quate to operate 5-volt reed
relays. Both collectors in
the flip-flop have to have a
load, so the collector not
used to drive a relay has to
be connected to a load re-
sistor. If the solid-state RY
tape is to be used to drive
other ICs or transistors in-
stead of a reed relay, the
7438 can be replaced with a
7400 IC, and the load resis-
tors for all four gates can be
eliminated since the 7400 is



not an open-collector IC

One output ot the flip-
flop is a true output whose
waveform is shown in Fig. 3,
while the other output of
the flip-flop is inverted. If
the RY tape unit is used to
drive a relay whose con-
tacts are in series with the
teletype loop current, the
relay has to be connected
to the inverted output of
the flip-flop in order to key
the line current correctly
The other (true) output of
the flip-flop has to be con-
nected to a load resistor

A 555 IC timer is used for
the clock generator. The
555, 1C8, is a very stable
oscillator and the circuit re-
quires few components
The clock frequency for the
solid-state RY tape used on
a 60-wpm teletype circuit is
727.2 pulses per second
The usual rate for a me-
chanical 1D is 45.45 pulses
per second, but the circuit
of the RY tape unit requires
a much higher clock speed
to arrive at the 60-wpm tele-
type circuit speed

Two of the data-select
positions are used for each
teletype code segment

This doubles the internal
clock speed from 45.45 to
90 90 pps. The timing

counter divides the clock
by eight, so 8 times 90.90
equals 727 2 pulses per sec-
ond.

The clock can be set
without a counter if neces-
sary, if an operating tele-
type printer is available
with the solid-state RY tape
unit connected in your
local teletype loop, adjust
the frequency control until
the machine prints RYs. Re-
fine the adjustment until
the rangefinder on the
printer can be set to the nor-
mal reading for your loop,
using the solid-state RY
tape as the source for
checking the rangefinder.
The 100k adjustable resis-
tor in the clock circuit is
adequate to compensate
for the tolerance of the
components in the timing
circuit so that the clock

Fig. 7. PC board layout.
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easily can be adjusted to
the right frequency

The slightly longer stop
pulse used in the solid-state
RY tape does not change
the required clock speed
nor influence the setting of
the rangetinder. The only
pulse lengths bearing on
clock frequency or range-
finder setting are the start
and coded pulses. They
have to be 22 milliseconds
long tor a 60-wpm teletype
circuit. The stop pulse af-
fects just the rate of infor-
mation transmittal

The circuit which causes
the solid-state RY tape to
start with an R and end the
transmission after sending a
Y includes a 7473 flip-tlop,
IC2b, and the reset gate,
IC4a. The clear or reset, pin
6, of 1C2b is connected to 5
volts through a 1k resistor
Pin 6 is also connected to a

Fig. 8. Component location.

switch indentified as the
Stop-Run switch. This
switch connects the reset to
ground when the switch is
closed. The switch is closed
in the Run position and the
low on the reset pin holds
the flip-flop in the reset
condition. The Q output of
IC2b is held high and fed to
the reset of 1C2a, allowing
IC2a, the RY flip-flop, to re-
spond to signals on its clock
input. The high from the Q
output is applied also to in-
put pins 4 and 5 of the reset
gate, IC4a, enabling the 15
gate, 1C4b, to control the re-
set signal to the data-select
counter, 1C3. Under these
conditions, the solid-state
tape runs, coding teletype
RYs, until the Stop-Run
switch is opened

When the Stop-Run
switch is opened, the unit
stops running after a com-

plete Y is sent. With the
switch open, there is a high
from the 5-volt supply
through the 1k resistor on
the reset pin of IC2b. This
enables the Stop flip-flop to
respond to negative-going
signals on its clock input,
pin 5 Following the com-
pletion of a coded Y, the 15
gate clocks the RY flip-flop
to a reset condition where
the Q output becomes low
The low from the Q output
of the RY flip-flop clocks
the input of 1C2b, causing
the flip-flop to assume the
set state. The Q output of
the Stop flip-flop is now
low. This low is fed to the
reset, pin 2, of the RY flip-
flop, holding 1C2a in the re-
set condition. The RY flip-
tlop is held in the state
which will cause an R to be
sent as the first letter of the
next sequence The low is
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Fig. 9. Alternate Stop-Run
switch arrangement.

also fed to input pins 4 and
5 of the reset gate, IC4a
The output of 1C4a be-
comes high and holds the
data-select counter, I1C3, in
the reset condition with its
output on number zero.

The solid-state RY tape is
stopped until the Stop-Run
switch is placed in the Run
position. Closing the switch
resets the Stop flip-flop.
This removes the reset from
the data-select counter and
the solid-state RY tape runs
beginning with R as the first
letter transmitted.

Fig. 6 is a timing chart of
the solid-state RY tape unit
It illustrates the waveforms
of the important circuits
during part ot the stop seg-
ment and part ot the start
pulse. This action takes
place during the time the
74150 I1C is advancing
through positions 14, 15/0,
1, and 2. As shown, the
74150 data-select count is
advanced one position for
each eight clock pulses.
The A, B, and C outputs
combine with the output of
the 74150 in the mark and
space gates each time the
count in timing counter 1C5
is three. During the time the
74150 is on positions 14 and
15/0, the output of the IC is
a high. This causes the mark
gate output to become low
during the time the timing
counter count is three. The
low triggers the output flip-
flop and causes the true
output of the flip-flop to re-
main high. The stop pulse is

always a mark

When the 74150 s on
positions 1 and 2, the out-
put of the IC is low. Notice
that the true output of the
74150 occurs only during
the time the strobe is low
(output C of IC5). Now the
inverted output of the
74150 combines with the A,
B, and C outputs of IC5 in
the space gate to generate a
low at the output of the
gate. This low triggers the
output flip-flop to the op-
posite state, and the true
output now is a low or
space.

Notice that the teletype
pulses or segments do not
coincide with the start of
the 74150 positions. The be-
ginning or end of each tele-
type segment coincides
with the count of three in
the timing counter. At that
time, three ot the four
wavetorms that have to be
in coincidence have sta-
bilized and the fourth
wavetorm is the high at out-
put A of the timing counter.
The mark or space begins
with the positive edge of
the A output waveform.

While there are two trig:
gers or lows developed dur-
ing each teletype segment
(three in the case of the stop
pulse), only the first will
cause a change in the state
of the output flip-flop

Fig. 7 is the foil pattern of
the printed circuit board for
the solid-state RY tape. It is
a singlesided board with
seven jumpers completing
the pattern. The spacing be-
tween ICs is sufticient so
that sockets can be used, al
though they are not recom-
mended. It's preterable to
solder the I1Cs to the PC
board

kig. 8 is the layout of
components on the board.
All the components shown
in Fig. 5, except the Stop-
Run switch, mount on the
PC board. Four external
connections to the board
are required to make use of
the RY tape unit. The four
connections are: Vcg, Stop-
Run switch, output, and
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TTL CMOS
IC1 74150 74C150
IC2 7473 74C73
IC3 7493 74C93
IC4 7420 74C20
IC5 7490 or 7493 74C90 or 74C93
IC6 7420 74C20
IC7 7438 0r 7400 74C00

Table 1.
ground. Several extra the 7400 is used

ground pads are located on
the edge of the board pat-
tern for convenience in wir-
ing the unit into the tele-
type system

There also are solder
pads in the pattern so that
the load resistor can be con-
nected in the unused out-
put of the output flip-flop

While the discussion of
the RY tape unit referred to
TTL IC numbers only, the
unit can be constructed
with CMOS ICs if the lower
cost of the power supply is
important or if it is desired
to share an existing power
supply of suitable voltage
In either case, a 555 IC will
be used at 1C8

The TTL ICs and their
CMOS equivalents are list-
ed in Table 1

IC5 can be a 7490 or 7493
TTLIC or a 74C90 or 74C93
CMOS IC, as the PC board
foil pattern is made so that
either type of IC can be
placed in this position. The
counter is used only to
count to eight, so either a
decade or binary counter
will work

The table of TIL ICs
shows a 7438 or a 7400 TTI
IC at IC7. If the unit is to be
used to drive a power-con-
suming load such as a relay,
the 7438 IC should be used
as it can sink 48 mA. It the
RY tape unit is used as a sig-
nal source, a 7400 1C can be
used at IC7. The 1k load
resistors are not required if

If the unit is built using
CMOS ICs, the load resis-
tors are not needed and the
IC used at IC7 will not drive
a load. It it is necessary for
the unit to operate arelay, a
transistor can be added as
the relay driver

If the tape unitis to be in-
stalled permanently in the
teletype loop, the simple
Stop-Run switch can be re-
placed with a 3P4T rotary
switch, asin Fig. 9. One pole
of the switch is used to
place a short across the
relay contacts of the RY
tape unit in the Off and
Standby positions. This
keeps the teletype loop
closed so that the other
equipment attached to the
loop can function when the
relay contacts are open dur-
ing the time the power is off
to the RY tape unit. When
the power is applied by
switching to the Standby
position, it is possible,
depending on the ICs in the
unit, that a letter or part of
a letter will be generated
The short on the contacts in
the Standby position will
prevent the unwanted
transmission from appear-
ing in the loop

Another pole is used to
turn the ac power on and
off and the third pole is the
Stop-Run switch. it op
erates just as in the pre-
vious description of the
SPST Stop-Run switch ac
tion. l

Parts List
C1 2000-pF, 5% mica
C4 6.8-uF, 25-volt, tantalum
C2; C3
C5-C10  0.02-uF, 50-voit
R1 100k trimmer. cermet, 63P104
R2 390k
R3 120k
R4-8 1k
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Spectrum is proud to an-
nounce that we are now sup-
plying a wide line of VHF &
UHF Link equipment such as
Full Duplex or Half Duplex/
Simplex link transceivers
and rack mount Link Receiv-
ers, etc. These units are typi
caily made up from our
SCR1000/4000 Repeater
Mainframes, but they are
specially modified for Link
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SSG James T. Ashcraft
KL7IPE/DAISM

261st Signal Company
DCS Station Breitsol
APO NY 09162

Dieter W. Porzel DF7NM
Gartenstrasse #2

8751 Dammbach O.T. Kr
West Germany

44 1/ P4l this is DATSM/
mobile

“DA1SM/mobile, this is
KP4l; you are 5 and 3 here,
old man. .

Not too bad for a con-
verted CB from central
Germany on a homebrew
helical whip. If you like ex-
citement, this little rig can
deliver!

“Hey, Dieter, | just got a
1979 Cobra 140 GTL SSB
CB rig. Will you help me
convert it to 10 meters?”’

So, in the true ham spirit,
we jumped into something
about which we knew very
little. Since 73 Magazine is
just about the only link we
have with current techni-
cal information and trends
in amateur radio, ! read
every article printed during
1978 pertaining to CB-to-10
conversion with PLL fre-
quency synthesis. From
this information, it was ap-
parent that we would be
looking at two crystal-con-
trolled oscillators in the
Cobra. They are controlled
by crystals X1 and X4. Crys-
tal X1 runs the program-
mable divider, 1C2, operat-
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Goin’ Mobile

— equipment for air-conditioned gypsies

ing at 10.240 MHz. The
other, X4, operates at
111125 MHz, and that is
the one we are going to
change

So, the first thing to do
was figure out what’s the
first thing to do! Since the
bulk of 10-meter
Europe is between 28 450

DX

MHz and 28.700 MHz, we
decided to put channel 1 at
28.450 MH7z, with channel

in 40 ending up at 28890

MHz

Fig. 1.

FREQUENCY SYNTHESIZER ALIGNMENT

Transceiver

Test Equipment Test Point Controls
Frequency counter TP12 Ch. 19, AM
Oscilloscope or TP16 Ch. 19, AM
rf mvV meter (L18 secondary) voice lock
mid-range
dc voltmeter TP9 Ch. 40, AM
Oscilloscope or TP1 Ch. 19, USB
rf mV meter
Frequency counter TP1 Ch. 19, USB
voice lock
mid-range
Frequency counter TP1 Ch. 19, LSB
voice lock
mid-range
Frequency counter TP1 Ch. 19, AM
voice lock
mid-range
Frequency counter TP1 Ch. 19, LSB
Transmit
Frequency counter TP10 Ch. 1, USB
Frequency counter TP3 Ch. 19, USB
Frequency counter TP3 Ch. 19, LSB
Frequency counter TP3 Ch. 19, AM
(disconnect TP7 and TP8) Transmit

range, NB off.

Test Equipment

Output of signal generator through
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Adjust

L18
L13
L14

CT3

L19

L20

VR3

CcmM
CT12
L17

RECEIVER ALIGNMENT

Connect anac VTVM or high-Z FET VOM (ac) across the speaker coil and adjust the volume control for
asuitable indication. Keep the rf signal generator output level as low as possible to prevent agc limit-
ing. Ifyoudo not have a generator, you can use another transmitter operating AM or CW into a dummy
load on low power at the operating frequency for Ch. 19, and then adjust the “rfcans," in sequence as
listed below, for maximum noise. Mode AM, rf-gain maximum, squelch minimum, voice lock mid-

Transceiver
Controls

Ch. 19, AM

Adjust
L3, L4

Remarks

Check for 10.240 MHz (we got
10.2385 MH2z).
Adjust for maximum rf

Adjust for 5.00 volts.
Adjust for maximum rf.

Adjust for 36.4725 MHz +/— 20 Hz.
Check all channels. See Fig. 2. I
no reading, readjust L18 and L14
until they have more than one
peak. Use maximum peak.

Adjust for 36.4675 MHz +/— 20 Hz.
Check all channels. See Fig. 2.

Adjust for 36.4700 MHz +/— 20 Hz.

Adjust for 36.4675 MHz +/— 20 Hz.

Check for 1.430 MHz.

Check all channels. See Fig. 2.
Adjust for 7.8025 MHz.

Adjust for 7.7975 MHz.

Adjust for 7.800 MHz +/-5 Hz.

Remarks

Adjust for maximum output on



The formula for deter-
mining the frequency of
crystal X4 is not the manu-
tacturer’s, but it still works
accurately for some
strange reason. The form-
ula: Add the desired chan-
nel 1 frequency in MHz to
6.3725 MHz and then di-
vide the sum by 3. That will
do the job very nicely. We
changed X4 to 11.6075
MHz. The crystal, with
.001% tolerance, was pur-
chased from JAN Crystals
for $4.25. To get channel 1
at 28.965 MHz, change X4
to 11.7792 MHz.

| gathered up my brand-
new customized X4, my
Cobra, and a signal genera-
tor and went to Dieter’s
house. Dieter had the pow-

er supply, ac VIVM (or
high-Z FET VOM) with an rf
probe, VOM, frequency
counter, and a dummy
load. Some people have
everything.

The alignment proce-
dures presented in Fig. 1
should be followed care-
fully and repeated at least
once to ensure maximum
performance. The fre-
quencies indicated at TP10
in Fig. 3 will remain the
same regardless of the fre-
quency of X4. The indica-
tions at the operating fre-
quency and at TP1 were
the ones for us. To figure
the frequency for TP1 on
USB, add 2.5 kHz (for LSB)
and subtract 2.5 kHz with
the voice lock centered.

The test equipment |'ve
listed is necessary. The
tools needed are: a #2 Phil-
lips screwdriver, needle-
nose pliers, a 15 to 25 Watt
soldering iron, rosin-core
solder, and an alignment
tool for the rf transformer

Remove the cover that
has the speaker holes and
unplug the wires from the
speaker. Remove the other
half of the housing and
find a small dish or cup in
which to place the screws

so you won’t lose them
under the radio. Instant
smoke!

Turn the chassis so the
knobs are toward you,
component side up. Com-
pare the radio with Fig. 2
and locate all the test

.01 uF capacitor to TP13 (collec-
tor TR10). Set generator for 7.8

MHz, 1000 Hz at 30% modulation.

Output of signal generator

through .01 uF capacitor to anten-

na input. Set generator at 28.670

MHz, 1000 Hz at 30% modulation

(your Ch. 19 op.freq.).

Output of signal generator
through .01 uF capacitor to TP13
(collector TR10). 7.8025 MHz, no
modulation.

Output of signal generator

speaker.

Adjust for maximum output. |f nec-
essary, readjust L3 and L4 for max-

imum.

Adjust for maximum output.

Ch.19,AM L5, L6, L7,
L8, L9, L10

Ch.19,USB L3, L4

Ch.19,USB L5, L6, L7
L8,1L9; L10

through .01 uF capacitor to anten-

na input. 28.670 or your Ch. 19 op-

erating freq., no modulation.

Adjust for maximum output at
speaker. If necessary, readjust L3
and L4 for maximum.

Disconnect the test equipment. Take a break and relax for a few minutes. You can’t do it all at once.

TRANSMITTER ALIGNMENT

Connect an rf wattmeter or an swr meter to indicate rf power peaks. and a 50-Ohm, 50-Watt dummy

load to the antenna connector.

In the steps below that call for the injection of a two-tone signal, you may not have the test equipment
to do it and you can substitute by humming into the microphone to generate a sufficiently complex
waveform to do the transmitter adjustments. Although with this method it is harder to observe the
peaks, you'll get it adjusted just fine with a little practice at humming and going throught the ad-
justments two or three times. Hummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Test equipment

Inject a two-tone, 50-mV signal
at mic input. Or hum if you
prefer.

Same as above.

Disconnect signal source from
mic input. No modulation.

No modulation.

That's all. You are ready to go.

Transceiver

Controls Adjust Remarks
Ch. 19, USB 126,127,128 Set VR7 to minimum.
Transmitter L29, L36 Adjust for maximum rf output.
keyed
Same as above VR7 rf ALC.
Adjust for maximum rf output.
Ch. 19, AM VR6 AM power.
Transmitter Adjust for maximum rf output.
keyed
Ch. 19, AM VR10 Tx power meter.
Transmitter Adjust so that front panel
keyed power meter does not hit the

stop at the end of the scale.
This is now a relative indica-
tion

points and adjustments to
help avoid confusion when
the going gets good. Locate
and replace crystal X4.

The power supply
should be adjusted for 13.8
V dc. However, a good
auto battery will work. The
transceiver is stable down
to about 10 volts. Connect
the power supply to the ra-
dio, observing the polarity
(red to positive, black to
negative). Connect the
dummy load or antenna
the speaker wires to the
speaker, and the micro-
phone to its receptacle. If
you trace the wires from
the microphone on the
schematic, you will see
that the speaker is disabled
during the transmit condi
tion. This is to prevent
teedback and oscillations
during transmissions. |f
you ever add a speech pro-
cessor, be sure to use the
same type of plugs and
jacks, as well as the same
type of microphone cable
So, if you're working on the
Cobra and you don’t get
any audio, check to see if
the microphone is plugged
in properly. Voice ot expe-
rience!

Final Comments

The alignment se
quence, as presented here,
was originally obtained
from Sam’s Photofacts, vol-
ume CB-19. | have modi-
fied the procedures to re-
flect the new frequencies
involved, because | realize
that not all hams have all
the right test equipment
Since we don’t have any
power restrictions for the
unit itself, the transmitter
adjustments should give
you about 20 Watts PEP
output SSB and 7 Watts
out on AM. On our units, we
have obtained 22 Watts
PEP output on SSB. There
has been no change in op-
erating stability or any
noticeable heating of the rf
power transistor

The first unit took about
6 hours to convert and
align completely. Most of
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the time was spent finding
out that L14 and 118 have
more than one peak indica-
tion, and that only the cor-
rect peaks would produce
the correct indication on
the frequency counter at
TP10. The second unit took
only 40 minutes. So, take
your time and follow the
directions carefully
Watch out tor the front

have RIT operate normal-
Ily? | just couldn’t take it
when some station was just
far enough off frequency
that | could hear him/her,
but | wasn’t able to trans-
mit on the same frequency.
Now we have almost con-
tinuous tuning from chan-
nel 1 to 40. But that’s an-
other story, and | love it!
Dieter and | usually

_ 2 panel settings. We also monitor channel 9 (that's
7 o L o spent a lot of time back- 28.550 MHz) or USB when
] A tracking by not having the we’re mobile 5 days a week
r POINT rei3 ) Thi0 correct transceiver control  (any five days) between
TP N e i settings 0500 and 0600 GMT and
‘E-U]I H | ' What do you think about 1700 and 1800 GMT. If the
O"“‘-’Gc 2 L ] 10 kHz transceiver incre- band is good, see you
e d P_p mental tuning—and still there 73 and good DX. 1
PING G g ;"’JOS. [ J
B " Channel Operating Divider Input AM Rec, vco out
C” [][] o Frequency(MHz) TP10 (MH2) TP1 (MH2)
U~ JHE 1 28.450 1.4300 36.2500
@V” 2 28.460 1.4400 36.2600
=W 3 28.470 1.4500 36.2700
ff = 4 28.490 1.4700 36.2900
J J | 5 28.500 1.4800 36.3000
6 28.510 1.4900 36.3100
8 28.540 1.5200 36.3400
9 28.550 1.5300 36.3500
10 28.560 1.5400 36.3600
1 28.570 1.5500 36.3700
- 12 28.590 1.5700 36.3900
13 28.600 1.5800 36.4000
14 28.610 1.5900 36.4100
15 28.620 1.6000 36.4200
mooet TR70A 16 28 640 1.6200 36.4400
ATV RECEIVING CONVERTER, 420-450 MHz 17 28.650 1.6300 36.4500
18 28.660 1.6400 36.4600
19 28.670 1.6500 36.4700
20 28.690 1.6700 36.4900
21 28.700 1.6800 36.5000
22 28.710 1.6900 36.5100
23 28.740 1.7200 36.5400
24 28.720 1.7000 36.5200
25 28.730 1.7100 36.5300
26 28.750 1.7300 36.5500
27 28.760 1.7400 36.5600
28 28.770 1.7500 36.5700
29 28.780 1.7600 36.5800
30 28.790 1.7700 36.5900
31 28.800 1.7800 36.6000
32 28.810 1.7900 36.6100
© TUNABLE-vernier tuned, 420 to 450 MHz 33 28.820 1.8000 36.6200
- HIGH PERFORMANCE-low noise RF pfeomr., 34 28.830 1.8100 36.6300
mosfet mixer, mosfet IF amp.[Ch2 or 3 out
- SELF-CONTAINED -including power supply 35 28.840 1.8200 36.6400
- 1 YEAR WARRANTY 36 28.850 1.8300 36.6500
- PRICE: $ 88.99 [includes shipping. Add $ 1.15 for 37 28.860 1.8400 36.6600
COD shipment ] 38 28.870 1.8500 36.6700
To order, or receive detoiled informotion, 39 28.880 1.8600 36.6800
write us or coll us ot 1-812-336-4775 40 28.890 1.8700 36.6900
eApggg'XTonlES s To make a chart for the 73 channelization plan when X4 is 11.7792
PO BOX 373, BLOOMINGTON, INDIANA, 47402 MHz, just start channel 1 at 28.965. TP10 will not change, TP1 will be
36.7650, and go from there. Channel 23 frequencies are not a
mistake.
J Fig. 3. Frequency chart when X4 is 11.6075 MHz.
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Elliott S. Kanter W4PG/
1704 Raleigh
Holly Hill FL 32017

Inside Radio Shack’s

f you have been around

communications equip-
ment for at least the past
ten years or so, you will re-
call literally drooling over a
receiver whose digital dis-
play of frequency was so
accurate that you could
dial up a frequency and lis-
ten. If nothing was heard,
you were assured that the
transmitter was not on the
air. This selfsame receiver
had controls for audio
bandwidth and rf/af gain
and cost a pretty penny un-
less you were o.d. in color

Digital Receiver
— SWLing with the DX-300

and eligible to have govern-
ment property

Well, as | unpacked Ra
dio Shack’s new model
DX-300 receiver, that old
feeling crept up on me. The
receiver is everything you
have always wanted to ask
for in a receiver, and more.
The more is the LED digital
frequency display and the
price, which is less than
$400.00. Considering the
fact that frequency cover-
age extends from 10 kHz to
30 MHz, the DX-300 would
appear to be that single

multi-purpose receiver suit-
able for both the Novice
ham and the Advanced
ham, with the shortwave
listener thrown in for good
measure

Naturally, | was a doubt-
ing Thomas—several of us
were: The price, the way the
receiver looked, and the
specifications contained in
the manufacturer’s litera-
ture seemed like a dream
come true. But true skep-
tics that we were, we sub-
jected the DX-300 to a
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series of tests, using a
likewise diverse series of
testers. The receiver was
used portable (on its inter-
nal eight C-cell batteries),
plugged into a car’s cigar
lighter, and fixed, operating
off conventional 120 V ac
During the long periods of
portable operation, the
battery-saving dial light
switch was used to con-
serve the battery, but, con-
sidering the efficient design
and extensive use of solid-
state devices, we didn’t no-
tice any appreciable loss in
battery life during the test.

The DX-300 covers from
10 kHz through 30 MHz in
thirty bands and shares a
very efficient preselector
which is switchable and
tuneable in six stages
0.01-0.15, 0.150.5, 0.5-1.6,
1645, 4512, and 12-30
MHz. Literally any frequen-
cy you might be interested
in from the submarines to
the CBers will be covered in
these ranges.

The basic trequency de-
termination is via the main
tuning control with the LED
display. Each frequency is
displayed and carried



through in MHz and kHz
(eg., 12.000-12.999 MHz
with a 1-kHz fine tune for
better reception of SSB and
CW signals). Examining the
more-than-complete block
diagram, we note that we
have triple conversion—
quartz controlled with the
first i-f, 54.5-55.5 MHz, sec-
ond i-f, 3-2 MHz, and the
third i-f, at 455 kHz

Following an incoming rf
signal from the antenna, it
travels to the rf section with
attenuation capabilities
(20-0-40 dB) switch selec-
table and into the preselec-
tor. The signal 1s amplified
by Q201 and mixed down in
the 1st mixer, Q202-203, by
means of the 55.5-81.5-MHz
local oscillator, Q401 (MHz
tuning). The MHz tuning
converts the antenna input
signals up to 30 MHz into
55.5-54.5 MHz at 1-MHz
separation into amplifiers
Q205-214 and 206 (first i-f).
Also at this time, the first
local oscillator of MHz tun-
ing is mixed down with %
X N integer harmonics of 4
MHz (3-32 MHz) produced
by the second oscillator,
Q507, in the third mixer,
1C201, and amplified by a
52 5-MHz amplifier, Q207,
208, 209, and the second
mixer, Q206 (3-32 MHz),
signals are produced by
harmonic generator D501
502

The resulting signal from
the first i-f (55.5-54.5 MHZz)
is mixed down with the 52.5
MHz of the second mixer
and converted to 3-2 MHz
for the second i-f. From this
point we have a conven-
tional and rather drdinary
single superheterodyne cir-
cuit which converts the
signal to the third i-f of 455
kHz and then to a detector
and audio output.

For example, assuming
we have tuned to 26.965
MHz, the first local os-
cillator is at 815 MHz and
the first mixer output is 81.6

26.965 or 54.635 MHz

The second oscillator
29-MHz output is used in
the third mix to produce:

Description
Frequency coverage

Sensitivity
(S+N)YN=10dB
Qutput = 50 mW

Selectivity

Image ratio

Signal to noise ratio

Intermediate frequency

Spurious rejection
1 MHz harmonics

Audio output power

Phone jack output
power

Tape output voltage

Meter sensitivity

Rf attenuator
Frequency display
Frequency stability
Antenna impedance
Power source
Operation temperature

816 — 29=52.6 MHz. The
second mix produces
54635 — 52.6=2035 MHz
which is free of drift. The
receiver is fully state of the
art and makes a maximum
use of integrated circuitry
and LED displays for both
status and frequency indi-

Condition Nominal Spec. Limit Spec.
Band A 10-150 kHz 10-150 kHz
Band B 150-500 kHz 150-500 kHz
Band C 500-1600 kHz 500-1600 kHz
Band D 1.6-4.5 MHz 1.6-4.5 MHz
Band E 4.5-12 MHz 4.5-12 MHz
Band F 12-30 MHz 12-30 MHz
10-50 kHz Not specified Not specified
AM  SSB AM SSB
100 kHz 10uvV 10uV 50uV 50uV
300 kHz 2uv  1uVv 10uV 5uVv
900 kHz 2uv  1uVv 10uV 5uV
3.1 MHz 05uv 0.3uV 2uV 1uV
71 MHz 0.5uv 03uV 2uV 1uV
15.1 MHz 0.5uv 0.3uV 2uv  1uV
28.1 MHz 0.5uvV 03uVv 2uV  1uV
+ 10 kHz 70dB 60 dB
10-50 kHz Not specified
100 kHz 60 dB 50 dB
300 kHz 60 dB 50 dB
900 kHz 60 dB 50 dB
3.1 MHz 60 dB 50 dB
7.1 MHz 60 dB 50 dB
15.1 MHz 60 dB 50 dB
28.1 MHz 60 dB 50 dB
At 7.1 MHz 1 mV 40 dB 35dB
30% Mod.
1st 54.5-55.5 MHz
2nd 2-3 MHz
3rd 455 kHz
At 7.1 MHz 40 dB 30 dB
At 7 MHz 0.5uVv 3uVv
Less than 10% 1.8W 1.2W
T.H.D.
At 0.5 W speaker
output 100 mV 50-200 mV
At 7.1 MHz, 1 mV 300 mV 150-600 mV
30% Mod. af
output 0.5 W
S-9 at 7.1 MHz 100 uvV +6dB

0, 20,and 40dB

5-digit LED display (MHz/kHz)

Within + 1 kHz after one hour warm up
50-Q unbalanced type
ac 120V, 60 Hz, dc 12 V negative ground only or internal cells

0°Cto40°C

Table 1. Specifications.

cation.

While the DX-300 comes
with a complete operating
manual, technically-mind-
ed owners may want the op-
tional Service Manual
(Radio Shack Part No
20-204). For the first
time — at least in my experi-

ence of some twenty years
in ham radio—a service
manual equals or exceeds
the quality of the equip-
ment. Not only do you have
full technical data and
specifications, but align-
ment instructions, sug-
gested test equipment, and
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a series of tests which use
the diagnostic trouble-
shooting decision-tree ap-
proach rarely found with
equipment for the home or
hobbyist market. Nothing is
left to chance; a brief sche-
matic or block representa-
tion shows the correct man-
ner to hook up test equip-
ment to the receiver and
what points to either mea-
sure or inject a correspond-
ing frequency or voltage.
The manual triggered the
same positive thoughts and
comparisons of that
“dream-receiver’” we allud-
ed to in the beginning of
this review. In a nutshell,
the manual is everything
you have always wanted to
know about repairing and
recalibrating but were
afraid to ask for because,
until now, the methodology
was not clear enough. The
manual is so clear that |
would not hesitate to take
the DX-300 to far-off DX
locations where | couldn‘t
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Fig. 1. Block diagram.

be assured of parts or of an
adequate repair facility
Even the parts list is com-
plete, and included are
base diagrams for solid-
state devices and a com-
plete set of top and bottom
views for the six PC boards
which make up the DX-300.
As well, there are mechan-
rcal drawings and wiring in-
terconnects.

On-the-air tests proved
that the receiver sounds as
good as it looks. The quality
of audio through the inter-
nal speaker was clear and
undistorted. The attenua-
tor, when used with a co-
axial antenna, provided am-
ple rejection of high-
powered intruders oper-
ating around the frequen-
cies we were interested in.
In fact, the audio quality
was so good that Radio
Shack included a TAPE
OUT jack on the rear panel
for those broadcasts which
one may want to save; dur-
ing our tests, we were able
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to make several excellent
tapes using a variety of
antennas from the enclosed
whip to a random-length
longwire. In CW modes, the
audio bandwidth control
functioned better than we
anticipated. While it’s not a
full-blown CW filter and
isn’t specified as one, it
does a more than creditable
job on the 40- and 80-meter
ham bands.

Considering the price, its
frequency range, and other
features, it would be hard
to define any single seg-
ment of the market that the
DX-300 is targeted for. Our
tests and use showed it to
be an excellent ham station
receiver, with the facility of
full general coverage. May-
be the operator’'s manual
says it all. In a nutshell, the
manual is a complete
course in the installation,
use, selection of, and fabri-
cation of an antenna, and a
guide to listening. Radio
Shack has long been absent

from the ham marketplace,
and this new receiver would
seem to be the first of what
we hope will be many more
ham products

We tried to wring out this
receiver and find its short-
comings, but with a total of
four hams and one XYL test-
ing it, we could arrive at on-
ly two points of contention:
the lack of a crystal calibra-
tor (WWV tests found it
right on frequency), and a
bassy tone with the internal
speaker (a subjective opin-
ion at best, and limited to
only one evaluator).

If you haven’t already
guessed, we compared the
receiver against what a
number of us remember
fondly as a workhorse in the
military, the R-390; believe
me, the DX-300 does it all,
with LED display and stabil
ity, not to mention cost and
weight. And besides, the
R-390 didn’t offer a built-in
code practice oscillator—
the DX-300 does!' @



TU-170

$169.95 buys a terminal

unit kit with capabilities beyond
your expectations for the price_And

the Flesher Corp

TU-170 won't devour
your precious space.
Wired units are available
at §249.95. Call or write
today for our free 1980

Al

catalog of affordable kits, wired units and accessories.

-» FLESHER CORP
P.O.Box 976 e Topeka, Kansas 66601 o 913 02340198

Distributors in Canada and Australia
— ———

SCANNERS:

KENWOOD TRMOOR  TR7600,4TR7625,
TEMPO......... .., KDK 2015R,KDK 2016A ,
ICOM IC22S, MIDLAND 13-510,13-513,

ICLEGG FM-28, COMTRONIX , YAESU FT227R

@ AED contines to expand its line of qualify scanners.

@ All ol AED's scanners are custom designed to inslall completely inside of their
respeclive rigs

@ Installation is simple. Uniike other compefitive products all AED scanners are
designed so thal it is totally unaecessary fo cut any wires inside your tig during
installation.

@ All P.CBs are silh-screened and tin plated for easier and more effective
soldering.

@ The hit comes complete with all parts and a detailed instruction manual in
cludmg schematics

@ In the scanner OFF mode the rig operates normally. In the scanner ON mode
the scanner lochs on an occupied frequency, pauses for a preset time (about 5
sec) and then resumes scanning {except 225).

@ The Irequency being scanned is displayed on the digital readout {excep! 225
and Tempo).

@ This gives you the ability fo eavesdrop all over the band without itting
finger. When you hear something interesting. you Hiip the swilch fo the L0CK
mode and the rig is ready lo fransmil.

10 METER FM

—THE NEW FRONTIER

The AED FM ADAPTER is now available

® The AED adapter converts exishag HF wamscervers o Nansmit on 10 meter FM.

@ To wse the adapter you are required to have an HF 5SSO Wanscetver and 3 2 M M
Wramsceiver of receiver

© The AED kif comsists of 2 P.C. boards Both boards are designed 1o fi entwely inside you HF
rig. Each beard measores 1” x I”)}

@ One bowd serves a5 fhe modulator which FN's you existing HF amscerver's YEO

© The second board is & receiver adapier which converts your HE Wamceivers LF. b0 a IM ive
quency. This wil allow you to receive noise kow 10M FM on yow M Wanscemer.

@ Thes mcdfication com be disabled wilh the on-olf swich sapplied with e kit

@ The kit comes compiete with all parts and 3 detadled msiruchon manual (crysial mol -
luded)

WF RIG AED AX ™ RIG
UPYERTER

DEMODULATED FM

MIKE INPUT
*

ANTINGUT N
(RECEIVE)

TO CALLIGRATE
LINE OF HF AIG
TOVF

MODULATOR WITH
ADJUSTABLE GAIN
& DEVIATION

KITPRICE.............oceeneee '
PREASSEMBLED, REG.... 5995
SPECIAL, NOW 4995

AED ELECTRONICS @ INCLUDE $1.50 FOR

750 LUCERNE RD., SUITE 120 DEPT A
MONTREAL, QUEBEC, CANADA H3R 2H6
TEL. 514-737-7293

»” Reader Service—see page 195
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POSTAGE AND HANDLING PER ITEM

Directional
RF Wattmeter

Dieleciric wattmeters are your
best choice for making accurate
RF measurements. These rugged,
dependable wattmeters can
discriminate between forward
and reflected power in all types of
50 ohm coaxial transmission lines
and RG type cables.

In addition, they:

¢ Measure from 100mW to 5kW
¢ Have + 5% full scale accuracy
¢ Measure from 2MHz to 1GHz

* Have an easy-to-read 42"
mirrored meter scale

e Feature a taut-band meter
movement for longer life

¢ RF Elements available for all
measurements

The 1000-A from Dielectric
—vyou can't buy an easier reading,
more accurate RF wattmeter.

A complete line of RF loads are
also available.

S,

¥ X -
P A e i

DIELECTRIC

RAYMOND, MAINE 04071 T
TEL. 207/655-4555  800/341-9678
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Larry Jack KL7GLK
#1 East Lake Drive
Bay Ridge

Annapolis MD 21403

The Two-Meter Monkey

— not just another linear

1C-202 15 a

y lcom

SSB radio. Unfortunately, Watts, which limits it to all

nice little two-meter it's rated at only three but local contacts. This
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Fig. 1. Two-meter linear amplifier. All resistors i Watt unless noted. T1 —pri: 115V ac;
secs: 220 Vac, 250 mAand 6.3V ac,2A. T2—pri: 115 Vac, secs. 115V ac, 50 mA and 12V
ac, 500 mA. L1 —3T, #14, V2" dia., 5/8” long. L2—6 T, #14, V2" dia., 7/8" long with center
tap. L3— 11, #14, 3/4"" dia,; tap v to Vs turn from ground. CN — see text.
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quickly became apparent
after several attempts to
work long distances and
was the natural inspiration
for this linear amplifier.

Building the amplifier
was settled upon easily
when it was clear that |
couldn’t afford to buy a
commercial one. A more
difficult decision was
whether it should be solid-
state “state of the art” or
tubes. Again, economics
came into the decision-
making. In comparing the
price of parts for a sixty-
Watt transistorized ampli-
fier and its power supply
(all of which Id have to
buy) against my large
1960s junk box (parts |
wouldn’t have to buy), the
conclusion | drew was that
old technology isn’t neces-
sarily bad technology |
went with the tubes

The amplifier described
below was built for two
meters for the 202. It is
hoped that the reader will
notice that the basic cir-



cuit will also lend itself to
other transceivers and fre-
quencies

Circuit

The amplifier is a basic
61468, biased class ABq for
SSB, at about sixty Watts
of input power. The layout
of the components is de-
tailed in the line drawing
The amplifier is neutral-
ized by CN, a piece of #14
insulated copper wire five
nches long which en-
circles the base of the
6146. The grid circuits are
enclosed within a small
minibox which also holds
the 6146 socket. Two OB2
voltage regulators keep the
screen voltage stiff, which
is necessary tor linear
operation. S2b switches
out a resistor, dropping the
grid bias from a cut-off

120 V dc in Standby to
— 50V dc tor Operate. The
whole unit is housed in a
10” X 10” X 3% " cabinet

So far, the circuit is
straightforward and not
unlike other VHF ampli-
fiers. Just another linear
amplifier? A unique part of
the design, however, is how
this amplifier is switched in
and out of the transceiver’s
antenna line. There are sev-
eral ways that this could be
done, like using rf-sensing
diodes or tapping a control
voltage out of the trans-
ceiver. The first method is
okay for modes like FM,
but things tend to get

™M
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Fig. 2. Unmodified Icom IC-202 transceiver and microphone.
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Fig. 3. Modified transceiver and microphone.
messy with anything other cou | AMPLIFIER
. EARPHONE
than a continuous carrier , .
5 | &

Tapping off a control volt-
age to operate a T-R relay
works, too, but you show
me a good, safe spot in an
lcom to do this (or in al-
most any other solid-state
rig, for that matter)
Besides, the following
method works much better
and doesn’t “invade” any
of the radio’s internal cir-
cuits

There are four wires in
the lcom microphone cord,
if the mic shield is in-
cluded. Rearranging these
wires as shown in Figs. 2
and 3 will allow the unused
side of the microphone
PTT switch to be used to
control the amplifier. The
earphone jack was sacri-
ficed as it is a convenient
place to tie the amplifier to

Two-meter linear amplifier with the Icom 1C-202.

Line drawing detailing component layout
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Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to:

Subscription Department
P.O. Box 931
Farmingdale NY 11737
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' O Address change only [J Pay ment enclosed
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|
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l O 1 year $18.00 |
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pin 3 of the mic socket.
With the transceiver in Re-
ceive mode, the base of the
transistor is at ground and
doesn’t conduct. When the
transceiver goes to trans-
mit, the base goes positive
and the transistor con-
ducts, closing the T-R re-
lay, RY1. S2 is a DPDT
switch which allows the
amplifier to be switched
out of the antenna line for
“barefoot” operation

Operation

Initial tune-up operation
involves applying power
with S2 in Standby. R2 is
adjusted to produce 190 V
dc at the screen. Without
applying a two-meter
drive, the amplifier is
placed in Operate and R2
adjusted to —50 V dc at
the grid. The plate current
should idle around 20 mA
and the screen at 1-2 mA
Rotate the plate and grid
capacitors through their
ranges and look for any

change in gnd current. If
neutralization is necessary,
reposition CN to another
area around the 6146 until
no combination of adjust-
ments to either plate or
grid produces any change
in grid current. Now apply
a two-meter carrier and ad-
just the grid and plate
capacitors for maximum rf
output. For linear opera-
tion on SSB, back off the
grid drive to a point that
grid current just starts to
be drawn. Repositioning
the tap on 13 may be nec-
essary to achieve an op-
timum loading to a par-
ticular antenna

Once tuned up, the am
plitier doesn’t require re-
tuning over at least a
200-kHz bandspread. The
amplitier has given good
accounts of itself in the sig-
nal reports received. It has
proven a good, easy way to
extend the communica
tions range of the lcom IC-
202

Solid-State H.F.
Kilowatt Amplifier
NO TUNING !

‘“‘FCC TYPE ACCEPTED"’

All new, all nine hf bands

160 thru 10* meters including the new 10, 18 and 24 MHz bands.

L .

MODEL: A1000
*MODEL: A1000X

115/230VAC, 50-100W Input
115/230VAC, 15-35W Input

$1395.00
$1395.00

*Export Model

Use your Master Charge
or BankAmericard/VISA
when you order.

[EEUE e

8H

DEALER INQUIRIES INVITED

RF POWER LABS, INC.

21820 87th S.E., Maltby Industrial Village
Woodinville, WA 98072, (206) 481-8833
Telex No. 32-1042

POWER
LABS
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 SOMETHING DIFFERENT A
The FT-107 Series with “DMS”
~ “It’s A Cut Above The Rest”

Solid State
240 watts DC SSB/CW

160-10 meters, WWV
(2 auxiliary band positions are

;e ot . @IGITAL* MEMQ::Yl g:::lﬁ (“DMS;Z available for future expansion)
‘ . ores indiv frequencies
» =k - e, gy RF Speech Processor
. ! | or use s 12 tu cngrage‘ VFOs (500 kHz each) l SSB, CW, AM, FSK
| ' Word 4l i L Built-in SWR Meter

Excellent Dynamic Range
Audio Peak/Notch Filter
iable Bandwidth
ne of Accessories

The FT-107 has been c-eated as a result of a blending of technologies — computer, solid
state and RF design. By careful utilization of these disciplines and the experience gained from
our FT-301 series, YAESU has achieved an HF transceiver which ‘offers unique features
{e. g. “Digital Memory Sh ft"), efficient operation and a level of performance that has been
previously unattainable.

(Receiver Section) FT-107 TRANSCEIVER SPECIFICATIONS (Transmitter Section)

Sensitivity: 0.25 uV for 10dB S/N, GW/SSB, FSK Power Input: 240W DC (SSB/CW) 80W DC (AM/FSK)
1.0 uV for 10dB S/N, AM Opposite Sideband Suppression: Better than 50dB

Image Rejection: 60dB except 10 meters (50dB) Spurious Radiation: —50dB. '

IF Rejection: 70dB Transmitter Bandwidth 350-2700 hz (—-6dB)

Seleciivity:‘SSB 2.4 kHz at —6dB, 4.0 kHz at —60dB. Transmitter: 3rd IMD —31dB neg feedback 6dB
CW 0.6 kHz at —6dB, 1.2 kHz at —50dB. Transmitter Stability: 300 hz after 10 min. warmup

*AM 6 kHz at —6dB, 12 kHz at —60dB less than 100 hz after 30 min.
Variable IF Bandwidth Antenna Input Impedance: 50 ohms
20dB RF Attenuator Microphone Impedance: 500 ohms
Peak/Notch Audio Filter Power Required: 13.5V DC at 20 amps
Audio Output: 3 watts (4-16 ohms) **100/110/117/200/220/234V AC at 650 VA
Accessories: FV-107 VFO (standard not synthesized) “*EP-107 or FP-107E Optional

FT\V-107 VHF (UHF Transverter)

FC-107 Antenna Tuner A | 83
SP-107 Matching Speaker

FP-107 AC Power Supply

- YAESU
*CW/AM Filters Optional ' he rad’o. \/ 1179RR
Price And Specitications Subject To
Griange|*iizaw!Siice Qp Glfgafion YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246



Paulo C. Lefevre
CITEM/PYTAQL
9A-Vasco Camara
2775-Carcavelos
Portugal

In its issue of October,
1978, the RTTY Journal
published an article, “Key-
board Operated Relay,”
that immediately attracted
my attention

The author, VE3DCX,
wrote that “ . this gadget
will put such luxuries as
VOX for SSB or break-in for
CW in the hands of RTTY
enthusiasts .. That was
no wild claim, as | found
out later.

Being basically a lazy
person and averse to unnec-
essary work and effort (ex-
cept when deliberately en-
gaged in some kind of
physical exercise), | lost no
time breadboarding and
testing two versions of this

10
i —t— TIME DELAY

CAPACITOR
FROM o—ann
SERIAL
OUTPUT

»
4)

> <

FROM o—ann~
SERIAL -
ouTePUT

¢—— Pt TIME DELAY
§ CAPACITOR

8) h

Fig. 1. How to derive the
signal from a serial output.
(a) Mark is level 1, (b) mark is
level 0.

RTTY QSK

— break in to RTTY operation with a KOR

KOR adapted to my micro-
processor-based RTTY
setup.

An analysis of the orig-
inal circuitry revealed that,
at least in my case, the cir-
cuit was unnecessarily
complicated.

The basic idea, as adapt-
ed to my uP system, is
shown in Fig. 1, illustrating
two different configura-
tions: (a) for systems that
give a level one for mark,
and (b) for systems that give
a level zero for mark. It
should be clear now that
the idea is to have no
charge going to the timing
capacitor when the rig is in
mark-hold condition, and,
therefore, the transmitter
relay should drop. As soon
as transmission begins, the
low bits (or the high bits,
depending on the case) will
cause the circuitry to pro-
vide charging current to the
timing capacitor, and the
relay pulls in.

The circuit shown in Fig.
2 was tested and found per-

3eon

fectly satisfactory for my
Digital Group uP, which
outputs a level one for
mark

In the schematic, con-
nections are shown for the
Kenwood TS-820. If you
have a different rig, the col-
lector and emitter of Q2
will have to be inserted in
series with the holding coil
circuit of the transmitter
relay: The collector goes to
the hot side and the emitter
goes to the cold side of the
circuit.

Also, depending on the
voltage and resistance al-
ready in the circuit, it may
be necessary to insert a
series resistor to limit the
collector current to a safe
value for the transistor, but
sufficiently high for the
relay. However, this is un-
likely to be necessary be-
cause this circuit must
already be limited to a safe
value for the coil. For the
Kenwood TS-820, this resis-
tor is not necessary, and
pins 2 and 3 of the MIC plug

Ri
100K o/a S\MIC PLUG
. —i}- Tkm (* o ) KENWOOD
FROM 22k = Cl Teezo
SERIAL al 4TuF o —
QUTPUT 2n2222 ANY SILICONE
NPN

Fig. 2. A simple circuit for microprocessors having level
one for mark. For level zero for mark, use Q1 as per (b} in

Fig. 1
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may be connected directly
to Q2 as shown in the fig-
ure

The timing for dropping
the relay will depend on the
values of C1 and R1—the
higher those values, the
longer the delay. The ca-
pacitor is charged through
the diode (any signal-type
diode) and discharged
through R1 and the base of
Q2. ”Fudging” those values,
you can adjust the delay to
a convenient length. Please
note that too high a value
for R1 will prevent Q2 from
outputting sufficient cur-
rent to make the relay work
Alternatively, you could
use a trimpot for R1. Sug-
gested values are 100k and
5 uF, respectively, for a
start

After breadboarding and
testing the circuit of Fig. 2
and finding that it worked
to my complete satisfac-
tion, it suddenly occurred
to me that using an opto-
coupler would be cheap in-
surance against rf feedback
into the microprocessor.
The circuit of Fig. 3,
therefore, was developed.
It can be seen that it is
basically similar to Fig. 2 ex-
cept that now the collector
current of Q2 will fire up
the LED inside the opto-
coupler, and its phototran-
sistor, in turn, will complete



3600

Ri
FROM 22K
SERIAL
OUTPUT

T 10uF

”

ey

3600

-

S
MIC PLUG
y KENWOOD
o TS 820

2 OPTOCOUPLER
7 aNzB

fig. 3. Guarding against rf feedback. For systems giving
level zero for mark, use QI as per (b} in Fig. 1

the circuit for the relay coil.

| used an unknown de-
vice with the Motorola logo
and a house number that
was supposed to be similar
to the 4N28. | treated it as
such, and the device did not
disappoint me

Again, the timing will be
adjusted by means of C1
and R1, but now we face a
different situation. Where-
as in the circuit of Fig. 1 we
could use virtually any NPN
transistor, now we need a
relatively high current to
keep the LED glowing.
Therefore, in order to avoid

+” Reader Service—see page 195

having to use very large
values for C1 which might
cause other complications,
we will have to use a tran-
sistor with a current gain of
200 or more, like the
2N2222. | used a BC109C
with a gain of 365 and sug-
gest 10 uF and 120k, respec-
tively, for C1 and R1

The use of this gadget
couldn’t be simpler: Start
typing and the relay pulls
in; stop typing and about
three seconds after the buf-
fer has stopped outputting
signals, the relay drops
That is all'll

MAR! 3£R REPEATER }

Dateline Dayton Hamvention . ..
To demonstrate the selectivity of our Mark 3CR repeater we keyed a
transmitter 15 KHz off frequency and set It directly against the recelver 1
input. Our Mark 3CR didn't even notice the close encounter.

Sure the Mark 3CR can withstand severe interference. .
it uses both crystal filtering and double conversion.
And that's just the beginning. Its performance contin-
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform-
ance have your own close encounter with aMark 3CR/
Repeater or Mark 3C Controller.

RF POWER

WATTS
%\\,\,\Q‘\ W
N R¥ d>\0
= R C%_

Your One Stop Source for RF Power Tubes and Transistors

RF IS BUSTING OUT ALL OVER

8877/3CX1500A7 $300.00 6MJ6 $4.50

811A 10.00 61468 : 6.00

5728 3000 8950 ) 6.50

3-5002 95.00 58948 : 58.00
RF Transistors

SD1451 — 60W 2-30Mhz 12.5V Flange 14.00 {excellent for 100W linears

= to MRF 453)

RF 13 — 50W 2-175Mhz 12.5V Stud type 13.00 (Premnum replacement
for MRF 450A and 2N6084)

RF 33 — 70W 2-30Mhz 12.5V Stud Type 1500 (Premium replacement
for MRF 455A)

MINIMUM ORDER $30.00
CALL TOLL-FREE 800-845-2322 (N.Y. State 518-536-8868)

¥ R F Gain,Lid.

v~ 342

100 Merrick Road Rockvilie Centre, New York 11570

call or write for specifications .-« |
MICRO CONTROL SPECIALTIES ‘i'
23 EIm Park, Groveland, Ma. 01834 ;

(617) 372-3442 |
|
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Peter A. Stark K20AW
PO Box 209
Mt. Kisco NY 10549

A Programmer’s Potpourri

— fifteen practical programs for hams

ere’s a collection of

fifteen programs to
run on your computer once
you tire of playing yet
another game of Star Trek.
These programs will help
you calculate parts values
for several popular circuits,
print out fancy-loaking pur-
chase orders for your parts
orders, and even prepare a
complete wire list for wire-
wrapping or just checking
out a printed circuit board
layout

All of these programs are
written in BASIC and most
can, with just minor
changes, be run on most
popular computer systems.

The wire-list program is
written for disk systems, but
can be adapted for cassette
use with a little work

555 Timer Calculator

The 555 timer is a
popular IC which is used in
a variety of ways. Possibly
the most popular circuit is
the oscillator circuit of Fig.
1. The oscillation frequency
is determined by R1, R2,
and C, and the output is a
square wave whose high
(positive) part is always
longer than its low part;
that is, its duty cycle (the
percentage of the time that
it is high as compared tq the
time for one'whole cycle) is

5V 5V
Rt 5 "
7
R2 555
2 TIMER
6 3
F———=ouTPuT

il

Fig. 1. 555 oscillator circuit.

INPUT

.

. . T
1 ,_T.:I>

—=OUTPUT

I

VReF

Fig. 2. Low-pass active filter.
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always greater than 50 per-
cent

There are two kinds of
calculations we often have
to dg —find the parts values
for R1, R2, and C based on
what we want the oscillator
to do, or figure out what it is
supposed to do from the
parts values we already
have. Program 1 will do
either job.

When you start it, the
program first asks which
you want to do—calculate
component values or find
out what it is doing with
known parts values

Program 1(b) is a sample
run to calculate component
values. Since resistors are
more easily changed (and a
pot can be used to make an

10} €+ 707 (BUTTERWORTH)

€1

RELATIVE dB

20}

30}

o 21, st

adjustable resistance), we
always assume a known val-
ue for C, but the program is
set up so that it repeats
itself so that you can try
several values for C. If C is
too small, the resistor val-
ues will be too large to be
practical; the sum of R1 and
R2 should be less than 5
megohms with a 5-volt sup-
ply. In the sample, we find
that for a frequency of 1000
Hz at a 75 percent duty cy-
cle (output high % of the
time), we should use resis-
tors of approximately 7215
and 3607 Ohms with a
0.1-microfarad capacitor.

Program 1(c) is a sample
run to find the frequency
and duty cycle when the
resistor and capacitor val-

to 21 TR 101,

Fig. 3. Comparison of different filters.



ues are known. Thus, with
R1 at 10k, R2 at 470 Ohms,
and C at 0.1 microfarad, we
find an oscillation frequen-
cy of 1319 Hz and a duty cy-
cle of almost 96 percent.
The program also tells us
how long the output is on
(high) and off {low).

Low-Pass Active Filter

Fig. 2 is the circuit of a
low-pass active filter. An
active filter is one that uses
just RC components and an
amplifier to do what would
normally require an LC cir-
cuit. (See my article entitled
“Low-Pass Filter Primer” in
73 Magazine, October,
1978, page 98, for a fuller
explanation)) This amplifier
can have different charac-
teristics depending on the
values chosen for the three
resistors and two capaci-
tors.

The amplifier is usually
an operational amplifier, or
op amp, such as a 741. The
input shown as going to
Vref is grounded if the op-
amp power supply consists
of a positive and a negative
supply, or is connected to a
voltage divider if the op
amp has just one power
supply. The output of the
voltage divider should be
halfway between ground
and the power-supply volt-
age

In any case, a low-pass
tilter is one which passes
low-frequency signals, but
stops high-frequency sig-
nals from getting through.
The exact shape of its fre-
quency response curve de-
pends on a quantity called
the damping coefficient,
represented by the greek
letter ¢, zeta. As shown in
Fig. 3, if zeta is 1, then the
response drops off very
gradually near the cutoff
frequency, shown as fg in
Fig. 3. On the other hand, if
zeta is close to 0, then the
response peaks right at fre-
quency fo.

A filter which has a zeta
equal to 0.707 is called a
Butterworth filter, or “maxi-
mally-flat.”” This is a filter

which is as flat as it can be
in the pass reglon (to the
left of fg), without having
any peaking. If zeta is just a
bit larger, then the response
drops off too soon; if it is
just a drop smaller than
0.707, then the response
starts to have a tiny peak

Aithough the Butter-
worth filter has this very
neat characteristic of maxi-
mum flatness, there are
many times when we inten-
tionally accept a little peak-
ing-in the interests of ex-
tending the frequency re-
sponse with a steeper skirt
(steeper drop-off). In any
case, the active filter can
provide either type of re-
sponse.

Program 2 allows us to
calculate parts values
based on the desired stage
gain, cutoff frequency, and
zeta. Since there are many
different combinations
which will work, the value
of C2 is selected manually
first and input into the pro-
gram. The sample run in (b)
shows that for a gain of 5,
cutoff trequency of 100 Hz,
and a Butterworth filter
with zeta equal to 0707
and C2 equal to 0.5 micro-
farads, useful values would
be approximately: R1 =
450 Ohms; R2 = 2250
Ohms; R3 = 375 Ohms, C1
= 6 uf
~The program calculates
these to many digits of
precision, but obviously the
accuracy depends d lot on
avdilable components. We
can usually round off to the
nearest commercially-avail-
able components without
affecting the frequency re-
sponse, although this does
often change the stage gain
by a small amount.

High-Pass Active Filter

The high-pass active fil-
ter is essentially the op-
posite of the low-pass filter
It, too, has gain and can
provide a variety of re-
sponse curves, depending
on its zeta. The frequehcy
response for a high-pass fil-
ter would look just like the

(a)
01¢ FKINT "S53 TINER VESIGN PROGRAN

0020 REM COPYRIGNT 1979 gt P, STakk

0030 PkINT “DO YOU WANT TO CALCULATE CONPONENTS,

0040 PRINT “uWaT TNE TIMER 1S VOING? - TTPE
0050 1wPUT AR

Q080 IF as= (" GO 10 110

0070 {F A4="F" GO TO 280

0080 GOT0 30

0090 REM FOLLOMING PakT CAL

k FIND O

aTES RESISTOR VALUES. GIVEW

00 REM OFEWATING FREQ.. DUTY CTCLE. AND CAFACITOR VALUE

0110 INPUT “wHAl 1S THE OSCILLATION FKEQUENCY
0120 INFUT “UHAT DUl CYCLE 'MORE [HAN §
0430 IF b =50 6O 10 120

0140 [F D160 G

0150 T1=17F » 27100

Q160 12:07F n

a2 INPUT “WHAT VALUE OF
0180 K2:12/00.693 » C/1000000)

0190 K1=11/(0.893 » [/1000000) - ko

0200 FRINT “RESISTOR FROM sv T0 PiN 7 IS “0 Rt
10 PINS 2 8 & IS
THEN FRINT "KESISTORS AKE [

210 FRINT “RESISTOR FRORM FIN
0220 1F K1:-R2°50000
0230 6010 170

250

0260 INPUT “ENTER CAFACITOK VALUE 1» aICKOFARADS®.

270 INPUT “ENTER KESISTOR FROM +v TU FIN
0280 INPUT “ENTER KESISTOR BETUEEN FINS * AND
0290 T1:0.693 » [/1000000 & (RieK
0300 12:0.893 » C21000000 ¢ R2
0310 D=T1/¢T1e12) » 100
0320 F 1741112
0330 PRINT “TIRE ON (SECONUS) “: T
0340 PRINT "TINE OFF ~:

)350 PRInT “DUTY C1CLE “i bI "FERCEN
2360 FRINT “OSCILLAIING FREQUENCY 5 Fi "WZ

(b}

RUN

585 TIAEK DESIGN PROGRAN

1O YOU uANT TO CALCULATE COMFONENTS,
WHAT THE TIWER 1S DOING? - TYFE C OK F

UHAT 1S THE OSCILLATION FKEQUENCY F7 §000
UHAT DUTY CYCLE (MOKE THAN 39 PERCENT)? 75
UMAT VALUE OF € (IN AICKOFAKADS)? .1
RESISTOK FROM sv T0 FIN 7 [5 7215.0072 OHAS
RESISTOR FROM FIN
WHAT VALUE OF C (fn RICROFARADS)? .0)
RESISTOR FKOm «v 10 PIN 7 [ 150,
RESISTOK FROM FIN 7 TO PINS 2
WHAT VALUE OF € (LN AICKOFARARS)?
READY

L]

2 OHAS

(c
KUN
555 TIRER BESIGN PROGKAR

U0 YOU UANT TO CALCULATE COMPONENTS, OK FIND OUT

WUHAT THE TIMER [S DOING? - TYFE C OR F

T F

ENTEK CAPACITOR VALUE [N WICKOFARADS
ENTER RE ROM o " HA
ENTEK KESISTOR FETWEEN PINS 7 ANDL 2706 7 4
[IME ON (SECONDS) 0.000725571

TINE OFF 0.00003257

BYTY CYCLE 95.7038391 PERCENT
OSCILLATING FREQUENCY 1319.014

E4DY
[

D"EI'C[I'

1w RICKOFARALS) ",

240 KEM FOLLOWING PAKI CALCULATES OUTFUT Ow TimE,
50 REM AND FKEOUENCY GIVEN RESISTOR Asl CAPACITOR vALUE

k Fish OUT

TKEM HIOW N OF
:KEm LOMW FOKTION O

HA
¢ K2 TOme
bl

FF TInE

. Kl
L]

10 PINS © & & 15 3607.95038 OHAS

8 6 15 38075.038 OHRS

Program 1. 555 timer calculator. (a) Program. (b) Sample run
to calculate component values. (c) Sample run to tind fre-

quency and duty cycle.

one shown in Fig. 3, except
for being flipped left-to-
right. The equations are
also somewhat different.

Program 3 allows us to
calculate the component
values for the desired gain,
cutoff fredquency, and
damping coefficient. This
time, the input capacitor,
C2, would also be deter-
mined manually

Part {b) of the printout
shows a sample run; for a
gain of 5, cutoff frequency
of 1000 Hz, and a Butter-
worth filter (zeta = 0.707),
we have: C2 = 0.1 uF; R1 -
12381 Ohms; R2 = 1022

Ohms; C1 = 002 uF

Bandpass Active Filter

When high-pass and low-
pass tiltering are combined
in one circuit, the resultis a
bandpass filter which al-
lows a band of frequencies
to pass, but stops frequen-
cies above and below that
band. {The full analysis and
design of bandpass filters
can get quite sticky; for
more info, see my article
entitled “Design an Active
RTTY Filter” in 73 Maga-
zine, Septeniber, 1977, page
38))

Rather than use zeta,

- o
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(a)
0010 PRINT “LOW FASS ACTIVE FILTER STAGE DESIGN

0020 REM COPYRIGHT 1979 &Y P, SIakK

(a)

0020
030
0040

=

PRINT “BAND FASS &CTIVE
KEM COPYKIGHT 1979 Ky ¢

(a)

FILTER STAGE DESIGN 2019

. STaRK
FRINT “STAGE GAIN SWOULD BE KELOW 10 FOR BEST KESULTS.
INPUT “ENTEK THE DESIRED STAGE GAIN®, W

0020

PRINT “KESISIIVE T anb FI ATTENUATORS

KEN COPYRIGHT 1979 kY P. STARK

0030 PRINT "STAGE GAIN SWOULD BE BELOW 10 FOR BEST KESULTS, 0050 INPUT “EwiEk CENTEK FKEOUENCY IN W2, F 0030 INFUT "EWTEK IWPUT IWPEDANCE [W OHAS®, 1
0040 INFUT "EWTER THE DESIRED STAGE GAIn", W 0060 W=203. 141S9F 0040 INPUT "ENTEK QUTPYT INPEDANCE IN OWAS", 20
0050 INPUT “EWTER CUTOFF FREQUENCY Iw WZ®, F 0070 INPUT "ENTER DESIKED 4, @ 0050 T=(SOK(21/20)+SOR(Z1/20-11) 2
0060 FHINT "ENTEK THE DANPING COEFFICIENT; ENTER 0.707 FOK & 0080 INFUT “ENTER INFUT CAPACITOK C. IN WICKQFAKADS®, C2 0060 A:10eL06171/2.3025
0070 INPUT “BUTTERUOKTH OR MAXIMALLY-FLAT FILTER", 2 0090 €2:€2/1000000 0070 PKINT “THE RINIAUM FAD LOSS IS “; A; "Dk
0080 INPUT "EWTER FEEDDACK CAPACITOK [N AICKOFAKALS™, 100 INPUT “ENTER FEEUBACK CAPACLTOR €V IN MLCKOFAKADS™, C1 0080 PKINT "WHAT UK LOSS DO YOU WANT? (UST KE GKEATEK
0090 €21€2/1000009 0110 10171000000 0090 INPUT "THAW MININUR ABOVE", L
0100 R2:2/42 + 310159 v F » (2 0120 K1=0/(HabeC1 0100 La10 (L/10)
0110 KI=k2/tHo1) 0130 T=Kk1/40a(C1+C20eu 0110 PRINT “T FAD ATTENUATOK
0120 K1=R2/H 0140 B=KE - 1/(0¢4C2 €20y 0120 RI=2450R (L0 ZT10201/1L-1)
O30 Chzeb o Wy o €222 2 0150 k2:1/b 0130 Ki=ZhotLely/(L-1)-k]
0140 C1=C1+1000000 V180 K30 (C1+(2)/iC1o02em) 0140 K2:Z40 AL o1 1/ (L-C)-K3
0150 PRINT “R1 1S “; RY; “"OHmS™ 0170 PKINT “K1 IS "; K1 “ONNS 0150 G0SUb 240
0160 PRINT "2 IS *; k2] “OMAS" 0180 FRINT “R2 1S “; K2; “OMAS 0160 PRINT “P1 PaL ATIENUATOK
0170 PKINI "R3 IS *; R3; "QHAS" 0190 PRINI K3 IS “; K3: “OWnS 0170 R3=4L-1)/2+50K(Z120/L
0180 PRINT "Ct [§ “; €1; “WICKOFAKAD! 4200 G010 80 0180 Ta(Ls13/(L-1)/21-1/K3
0190 6010 80 0190 Kiz1/1
(b 0200 T=(Les)/IL-11/20-1/k3
(b o g;;: 2325.'2.0
LOW PASS aCTIVE FILTEK STAGE DESIGN KAND PSS ACTIVE FILTER STAGE LESIGN 0230 END
STAGE GAIN SHOULD KE BELOW 10 FOR BEST RESULIS. STAGE GAIN SWOULD BE BELOW 10 FOK BEST KESULTS. 0240 PRINT “RESISIOK K1 15 *; Ki: “OWAS"
ENTEK THE DESIKED STABE GAIN? § ENTEK THE LESIRED STAGE Galn? § 0250 bRYNT N2lis)":[R254=ovtme)
ENTER CUTOFF FREQUENCY i HZ® 100 ENTER CEWTEK FREQUENCY IN W2 2100 0280 PRINT R3 IS . s oHAS
EWTEK THE BAMFING COEFFICIENI; ENTER 0.707 FOR & ENTER DESIKED 0° 10 0270 RETURN o
HUTTERVOKTH OK AAXIRALLY-FLAT FILTEK? 0,707 EXIER INPUT CAPACITOR €2 IN WICKOFARADS® .1
EWTEK FEEDBACK CAPACIIOK 1N WICKOH AKADSS . ENTEK FEEDBACK CAPACITOR C1 I WICROFARADS? . (b}
R1 IS 450.0905%8 OWng§ K1 1S 1515.76264 OHNS o
K 250.45279 OW k2 1S 38.8657000 OWAS
k; :: §;:?0;2345 nn:: K3 15 15157.6264 ONRS RESISTIVE T aMb P1 ATTENUATORS

€1 15 &.00181254 AICROFARADS
ENTEK FEEDBACK CAPACITOK IN WICKOFAKADS?

Program 2. Low-pass aclive filter. {a)

Program. (b) Sample run.

(a)

VOt FRINT “HIGH PASS ACTIVE FILTER STAGE DESIGN

V020 REM COPYRIGHT 1979 kv P. STARK

0030 FRINT "STAGE GAIN SNOULD KE BELOV 10 FOR BEST RESULTS.

U040 INPUT "ENTER THE LESIKED STAGE GAIw", W 0040 INPUT “ENTER SOURCE RESISTANCE", K
0050 INPUT "ENTER CUTQFF FREQUENCY IN HI", F 0050
0060 PRINT "ENTEK THE UAWPING COEFFICIEWT: ENTER 0.707 FOK a 0060 FOR [:1 10
0070 TWFUT “BUTTERUORTH Ok MAZIMALLY-FLAT FILTEK", I 0070 PKINT "STAGE “: |
0080 IwPUT “ENTER INFUT CAPACITOR C2 In WICROFARADS™, (2 0080 CH 170314159 F 0k e§
0e90 C2=C2/1000000 0090 C=C*1000000
Q100 HI=(ZeHe P40 3 141590 2eF0C2) 0100 LR/ 43 10159 0F boSn
VIO R2=2/43.0015%eF 0020 02+1/H) o110 L=Le 1000
D120 C1:C3/m 0120 PRINT {5}
0130 C1=C101009000 Vi FRINT L1s
0140 FRINT “KY IS *; R1; "OMAS V140 NEXT |
0150 PKINT "R2 1S “; K2; “OMAS"
0160 PRINT “C1 IS “; C1: "MICKOFARADS" b,
0170 6010 B8O . ()

Kum

(b)
HIGH PASS ACTIVE FILIEK STAGE DESIGN

TAGE Galw SWOULD BE BELQW 10 FOR BEST KESULIS.
ERTER THE DESIKED STAGE GAIN? &
ENTER CUTOFF FREQUENCY In HZ? 1000
-MTEK THE DANPING COEFFICIENT; EWTER 0.707 FOR &
BUTTERUOKTH Ok MAXIMALLY-FLAY FILTEK? 0.707
ENTER INPUT CAPACITOR €2 IN WICKOF AKADS® 1
K115 12381.2295 Onas
K2 15 1022.93308 ONmS
C1 iS5 0.02 AICROFakADS
ERTER IWFUT CAPACITOK C2 IN MICKOFAKADS?

Program 3. High-pass active filter. (a)

Program. (b) Sample run.

bandpass filters are usually
characterized by their Q,
which describes the sharp-
ness of the filter response. A
response which is very
broad and passes a wide
range of frequencies has a
low Q, while a very sharp
response which passes only
a narrow range of frequen-
cies has a high Q

As you can see from Fig.
5, the diagram of an active
bandpass filter is very simi-
lar to the low-pass and high-
pass filters, the only dif-
ference is that each filter
has its resistors and capaci-
tors in a slightly different
place.

LNTER
KEADT
L]

(a)

INPUT CAPACITOK C2 IN WICKOFAKADS?

Program 4. Bandpass active tilter. (a)
Program. (b} Sample run.

ENTEK [NPUT INPEDANCE In OHNS? 600

EXTEK QUTPUT IAPEDANCE IN OHMST 400

THE MINIAUR FAD LOSS IS O DI

WHAT Db LOSS DO YOU WAMTT (MUST PE GREATEK
THAN NINIAUM ADOVE? 3

! PAD ATTENUATOR:

RESISTOK Rt 15 102.59851 OWKS
k2 1S 102,59651 OMns
R3 IS 1203.11415 Onns

P1 PAD ATTENUATOR:

RESISTOR R1 IS 3508.82782 OWAS
R2 15 3508.82782 OHNS
K3 1S 211.377475 Onns

0010 PRINT "MUTTERVORTH LC LOV PASS FILTER DESIGM

0020

BUTTERWOKIN LC LOW FASS FILTEK DESIGN

10U MARY AL STAGES? 2

ENTEK SOURCE KESISTANCE? 400
ENTER CUTOFF FREQUENCY IN W2
STAGE 1

C 15 0.0812079444 nICKOFAKADS
L 1S 70.579231% MILLIMENKIES

STAGE 2

C 1S 0.196053632 NICKOFARADS
L IS 29.2352725 MILLIMENKIES

KEapy
]

Program 4 is used to cal-
culate component values
from desired response data.
There is a lot of interplay
between capacitor and re-
sistor values, and so the
program assumes that you
choose the capacitors and
it calculates the resistors

For instance, to get a gain
of 5, center frequency of
1000 Hz, and a Q of 10, we
need these approximate
values: C1 = C2 = 0.1 uF,;
R1 = 1515 Ohms; R2 = 38
Ohms; R3 = 15157 Ohms.

Butterworth LC Filters

Filters don’t have to be
active—they can also be

1
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REA COPYKIGHT 1979 kY P. SIakK
0030 INPUT "HOU WANY LL STAGES", N

INPUT "ENTER CUTOFF FKEQUENCY Im HZ", F

Program 5. Butterworth LC filter. (a)
Program. (b) Sample run.

KEADY
»

INCCAT-3De3 141089/ C40m))
A1) 43,14159/ (49 M) (a)
0 0o “AICKOFAKGDS™
i L "ALLLIMEWRIES"

0030 InPUT
0040 InPUT

Program 6. | and pi attenuators. (a)
Program. (b} Sample run.

0010 PRINT “SUR CALCULATOK PROGRAN
0020 KEM COPYRIGHT 1929 Y F. SIARK

“ENTER FORWAKD POMEK IN WAITS™, F
“ENTER KEVERSE POVEK [N WAITS", K

0030 F1=S0R(F)

0060 RI=SOR(R)

0070 S=(F1sR1I/(F1-R1)
0080 PRINT “THE Suk IS “; §; ":

¢ 2500
(b)
RUN

SWk CALCULATOR PROGKAN

ENTER FOkVAkD POUER I WATTS? S0

KEADY
L]

passive. That is, instead of
using amplifiers and fancy
circuitry, they can also use
plain LC circuits. Fig. 6
shows a popular LC low-
pass filter. Though a pas-
sive filter is somewhat
bulkier and more difficult
to trim than an active filter,
it is simpler and can handle
large power levels. More-
over, active filters are only
useful at relatively low fre-
quencies; they cannot be
used at rf frequencies
because the amplifiers re-
quired to make them work
at such high frequencies are
simply not available.

This kind of filter will on-

ENTER KEVEKSE FOUER I WwATIS? 10
THE SUK 15 2.61803422 : 1

Program 7. Swr calculator. (a) Pro-
gram. (b) Sample run.

ly work properly when the
input and output resis-
tances are correct; the
equations used in our pro-
gram assume that the
source and load resistances
are equal.

As shown in Fig. 6, one
stage of the filter consists
of one capacitor and one in-
ductor; the filter shown is a
two-stage filter, but could
really have any number of
stages. Each stage adds two
poles to the response (see
the bandpass filter article
mentioned before for an ex-
planation of how poles af-
fect the response curve).

Program 5 is specifically



set up for Butterworth
filters. The program shows
how calculations are made
for a two-stage Butterworth
filter for a 600-Ohm line,
2500-Hz cutoff frequency,
and two stages.

T and Pi Attenuators

Attenuators or pads are
often inserted into a signal
path to attenuate the signal
going through it. Although a
plain pot, connected as a
volume control, will often
do the job, special circuits
called T and pi attenuators
are needed when the circuit
is required to maintain in-
put and output resistances
equal to the line imped-
ance. A common applica-
tion is in a 600-Ohm tele-
phone line or 16-Ohm
speaker system. Broadcast
stations, which use
600-Ohm lines for almost
all audio paths, use attenu-
ators or pads a lot.

In many cases, an attenu-
ator is used not only to at-
tenuate, but also to match
impedances; in this case, it
is designed to have unequal
input and output resis-
tances

Fig. 7 shows why these at-
tenuators are called T and
pi; the T pad looks like the
letter T, while the pi circuit
looks like the greek letter pi
(m).

Program 6 allows us to
calculate all the resistor
values for both pads, start-
ing with the desired input
and output impedances
and the pad loss. The pad
loss indicates how much at-
tenuation the circuit should
provide and is measured in
decibels (dB).

When the input and out-
put line impedances are
equal, a zero loss (loss of O
dB) could be achieved by
simply connecting the input
and output by wires; hence
the minimum pad loss pos-
sible is 0 dB, and the attenu-
ator can provide anything
above that. When the input
and output impedances are
not equal, however, then
some loss is always neces-

sary because of the imped-
ance-matching require-
ments of the pad. The sam-
ple run indicates that after
the input and output resis-
tances are entered, the pro-
gram outputs the minimum
pad loss possible with those
impedances. It then asks for
a desired loss, which has to
be equal to or greater than
the minimum, and then
computes all resistor values
for the two circuits.

Swr Calculator

If you have a “forward
and reflected power meter”
in your antenna line, you
often want to do a calcula-
tion of the swr from the for-
ward and reflected powers.
Program 7 is a very simple
(almost trivial) program
which does just this. For in-
stance, it shows that if the
forward power going to the
antenna is about 50 Watts
while the reflected power is
10 Watts, the swr is about
26to1

Intermodulation Spurs

Still on the subject of rf,
here is a program useful to
repeater users and opera-
tors. Very often, two repeat-
er signals will combine in
some non-linear circuit to
produce an output frequen-
cy which interferes with
some other signal. This is
based on the same sum-
ming or differencing that
we're familiar with in mix-
ers, except that in this case
the signals involved may be
either the fundamental or a
harmonic of one or both of
the signals.

That sounds quite ab-
stract, so look at this exam-
ple. Suppose that two
2-meter FM transmitters are
interacting; one of these is
at 14694, the other at
147 00. If the second har-
monic of the 14694 trans-
mitter (which is at 293.88)
beats with the 147.00 signal,
we get a difference fre-
quency of 293.88 — 147.00
= 146.88, which is often
called an “intermod spur”
and which could easily

c2
) 3
INPUT 3 3

b——= OUTPUT

‘REF

Fig. 4. High-pass active filter.

C
c2
m TS

R3

INPUT ot

R2

e
.

VReF

Fig. 5. Bandpass active filter.

cause interference to still
another repeater

The problem, though, is
that higher harmonics may
be involved than just the
second; for instance, the
third harmonic of one sig-
nal might be beating with
the seventh of the other.
Sometimes it’s hard to find
the right harmonic to use in
this calculation, especially
when we work the problem
backwards —we know
where the interference is
and are trying to find the
cause

Program 8 is a general-
purpose program to find
causes of intermod spurs.
Rather than requiring
specific input and output
frequencies, it will accept a
range of frequencies; if you
want to use just a single fre-
quency, enter the same
value for both the lower
and upper frequency of
each range.

The sample run shows an
interesting example. Sup-
pose you run a 146.34-
14694 MHz repeater and
find that your own 146.94-
MHz output is mixing with
the output of some other
2-meter repeater to pro-
duce an intermod spur on
the 146.34-MHz input fre-
quency of your own re-
peater. Enter 146.94 as the
lower and upper limits of in-
put 1, enter a range of fre-
quencies (146.60-147.00) as
input 2, and enter the
146.34 frequency as the
output range. Then run the

w- ONE STAGE o

Fig. 6. Passive (LC) filter.

RI RZ
Ry —> R3 ~—Royr
—— -
(o) T PaO
R3
e
|
Ry —= im R2 *—Rgyy
—_—— &

(b) P () PAD

Fig. 7. T and pi attenuators.
(a) T pad. (b) Pi (m) pad.

program, and you get the
five output lines shown at
the bottom

The last line, for exam-
ple,says 5* FREQ1,and 6 *
FREQ 2 (* means times in
the BASIC language) is one
of the intermod products.
This means that the fifth
harmonic of your own
transmitter might be
beating with the sixth har-
monic of another to pro-
duce an intermod spur
Sure enough, when you sit
down with a calculator, you
find that this occurs when (6
* 146.84) — (5 * 146.94) =
146.34. If you know that
there is no repeater output
in your area on 146.84 MHz,
you can disregard this pos-
sibility and look at the
other four
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(a)

0010 PRINT “INTEKMODULATION SPUR ANALYSIS PKOGRAN®

0020 KEM COPYRIGHT 1979 BY P. STARK

0030 PRINT “ENTER THE LOVEK AND UPPER FREQUENCIES FOR Input 1

0040 INFUT L1, M1

V050 PRINT “ENTEK THE LOWEK AND UFPEK FREGUENCIES FOR 1NPYT 2

0060 INPUT L2, W2

0020 PRIl “ENTER THE LOVEK AND UPPER FREQUENCIES OF THE

00B0 PKINT “QUTPUT RANGE“
0090 INPUT LO, HO

Q100 00=0

0110 m2:0

0120 A2=M2+1

0130 M1:00-n2

0140 IF W1<20 GO TO 250
0150 ST =MIsLI-n2en2

0160 S2=MIeHI-N2s¢ 2

0120 1fF L0-S2 =0 GO T0 210
0180 G4=-51

0190 512-52

0200 52:64

0210 2=(52-L0)e(51-HO )
0220 IF 2>0 60 10 120

0230 FRINT m1;°v FkEQ 1, AND A2;"¢ FREG 2
0240 GOTO 120

0230 00=00¢1

0260 M2:0

0270 60T0 130

(b)

Run

INTERWODULATION SPUK ANALISIS PKOGRAR

ENTER THE LOWEK AND UFPER FREQUENCIES FOR NPT
T 146,94, 146,94

ENTER THE LOUEK AWD UPPER FREQUENCIES FOK IwPUT 2

7 144.60, 147.00
ENTER THE LOVEK AN UPFER FREQUENCIES OF TNE
OUTPUT KANGE
? 146,34, 146.34
1o FREQ 1, AND 2 + FKED 2
2 % FREQ 1, AND 3 » FKEQ 2
3 v FKEQ 1, AND 4 » FKED 2
A v FKED |, AND 5 o FRED 2
+ FKEQ 1, AND & + FRED

KEADY
(]

Program 8. Intermodulation analyzer. (a) Program. (b) Sam-

ple run.

LC Reactance Calculations

There is a whole set of
formulas for calculating the
reactance of inductors and
capacitors and finding the
resonant frequencies of
tuned circuits. Program 9
puts them all together into
one program which can find
any quantity when the
others are known

The program has three
parts, for tuned circuits, in-
ductors, or capacitors
Once you choose one of
these (see the sample run in
Program 9), the program
asks for the known data;
simply answer 0 for the
unknown quantity. It then
calculates the unknown
and prints it out.

Series-Parallel Calculations

Series or parallel resis-
tors, capacitors, and induc-
tors don’t require a comput-
er to find equivalent values,
but the program is so sim-
ple that it makes a good
demonstrator. Program 10
shows how it’s done.

Power-Supply Calculations
Calculating the output

voltage and ripple for a
given transformer/recti-
fier/filter combination is
also very easy, but it’s easy
to make a mistake by doing
the wrong computation.
Thus Program 11 is a very
useful one.

This program assumes
that silicon diodes with a
voltage drop of .7 volts are
used and is especially use-
ful for low-voltage power
supplies. It asks for the
secondary voltage of the
power transformer and then
for the type of recti-
fier—half-wave, full-wave,
or bridge. From these, it
computes the peak output
voltage from the rectifier,
before filtering.

Either a single-capacitor
filter or a choke-input filter
can be specified. The out-
put voltage and ripple de-
pend on the load current,
and the program computes
that from the load resis-
tance. It assumes that the
transformer and/or choke
resistance is very low in
comparison with the load
resistance and then outputs
the dc output voltage and

f
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the ripple voltage

The two sample runs are
interesting because they
are related to 5-volt power
supplies used in digital cir-
cuits. Sample run (b) as-
sumes a 12.6-volt CT trans-
former with a full-wave rec-
tifier, 1000-uF capacitor fil-
ter, and a load resistance of
25 Ohms. This gives an out-
put voltage of 6.25 volts
with a peak-to-peak ripple
of 2.5 volts; this translates
to an output which goes
1.25 volts above and below
the average dc voltage, so
that the ripple goes from 5
volts to 7.5 volts. Since
most 5-volt regulators go
out of regulation if their in-
put drops below about 7
volts, this circuit would not
be suitable for a regulated
5-volt power supply.

In sample run (c), on the
other hand, an 8-volt trans-
former, bridge rectifier, and
5000-uF filter would be
good enough for a power
supply with a much lower
load resistance.

Printing Purchase Orders

Many parts suppliers
don’t like to deal with in-
dividual purchasers. This is
so for a variety of reasons,
but you can soothe them a
lot—and possibly get better
service—by sending them
an official-looking pur-
chase order rather than a
hastily scribbled sheet of
paper. If your computer has
a printer, you can use it to
print up those purchase
orders for you, using Pro-
gram 12. The best way to
get acquainted with the
program is to look at the
sample run in (b).

When the program starts,
it asks you to enter the
quantity, stock or part num-
ber, description, and price
for each item, separated by
commas. The quantity must
be a number, but the stock
part number can be a string
such as 2N2222 or 74LS00.

If a whole series of items
have the same description
—the following, for in-
stance —

5, 10k, Y4 W resistor, .10
10, 22k, Y4 W resistor, .10
10, 47k, Ya W resistor, .10

then entering a period in-
stead of a description will
simply repeat the same de-
scription as in the previous
item.

The price entered is the
price each; for instance, in
the above example, the
price for each resistor.
Often, though, there is a
group price, like 3 for $1.”
Rather than try to break this
up into $0.33 each and then
have the computer print it
out as a total of $0.99, you
can enter a group price
rather than an individual
price by entering it as a
minus number. For exam-
ple, the second item on the
sample run is entered as
—27 to show that it is for
the entire group of 10
pieces.

Enter —10,0,0,0 to end
your order entry. The pro-
gram now prints out the
total dollar amount of the
order, not including sales
tax and shipping, and asks
whether you’d like a print-
out of your order.

In the printout, each item
is numbered at the left.
Once finished, the program
asks whether you’d like to
make changes. This part is
not shown in the sample,
but if the answer is YES, it
will then ask for the item
number and allow you to
reenter the entire line
again. If the quantity is
entered as 0, that item will
be deleted from the order

Once the order has been
corrected, the program asks
whether there is sales tax on
the order; the sales tax ap-
plies on in-state purchases,
but not on out-of-state
deals. The percentage is set
in line 750 of the program at
5 percent; change it to your
local rate

Also requested at this
point is the date, estimated
shipping cost, type of pay-
ment, and transportation
method desired. The latter
two may be strings; you can
specify, for instance, COD



(2)
0210 PRINT “INGUC TANCE-CAPACTTANCE PKOGRAN"

0220 REM COPVRIGNT 1929 &Y P. STARK

0D30 PRINT
0040 PRINT “WHICW PROBLER 0O YOU uANT TO DO°°
0090 PRINT 1. TuNgED CIRCULT™

0060 PRINT 2. IMDUCTIVE REACTANCE

0070 PRINT 3. CAPACITIVE REACTANCE®

Q080 INPUT A

090 PRINT "ENTER THE FOLLOWING; ENTER 0 IF NOT KnOun,
©100 PRINT “FREQUENCY In HERTZ";

Q110 INPUT F

Q120 IfF A s 1 60 10 27¢

G130 PKINT "KEACTANCE IN OWAS™

€140 INPUT X
0130 §F A =
G160 1F & =
0170 6070 30
0180 PRINT “INDUCTANCE I8 HENRYS™]

0190 INPUT L

0200 IF F = 0 THEN F = X / (2 » 314159 + L
G210 1F L = 0 THEW L = X / (2 v 3.14159 + F
0220 IF X = 0 THEM X = 2 » 314159 ¢ F o L
6230 PRINT “INDUCTANCE IN HEWNRYS IS “; L
9240 PRINT “REACTANCE IN OWAS [5 "0 X

@250 PKINT “FREQUENCY IN HERTZ IS5 ") F

©v2460 GOTO 30

0270 PRINT “CAPACITANCE IN MICKOFARADS"
4280 INPUT C

9290 € 2 € 7 1000000
0300 IF A = 1 60 10 3720
Q310 IF X = @ THEN X = 1
D320 IF € = 0 THEN C = 1
0330 IF F = 0 THEN F = 4
2340 € = C » 1000000
9350 PKINT “CAPACITANCE IN MICKOFAKADS 1S “; C
9380 GOTO 240

0370 PRINT “INDUCTAWCE In HENRYVS™]

0380 INPUT L

2 60 10 180
360 10 270

€2 ¢ 314139 ¢ F o
(2 314159 o F
200 314189 »

C
L}

0390 IF F = 0 THEW F = 1 / (2 ¢+ 314159 « SOKIL » C))
0400 IF L = 0 THEN L = 1 40300392 F 2 C
QU0 IF € = 0 THEN € = 1 (4 ¢+ 3.040199°2 « F 2 v L

0420 € s € » 1000000

0430 PRINT "CAPACITANCE IN WICROFARADS 1S
0440 x = 0

0450 GOT0 220

(b)
Kun
INDUC TANCE -CAPACITANCE PROGKAR

WHICH PROBLEM U0 YOU WANT TO DO?
1. TUNED CIRCUIT
2. INDUCTIVE KEACTANCE
3, CAPACITIVE REACTANCE
Yl
ENTER THE FOLLOUING; EWTER
FREQUENCY IN HERTZ? 2025
CAPACITANCE IN WICROFARADS? O
INDUCTANCE IN HENKYS? .088
Cavat ITANCE In WICROFARADS 1S 0.0701952681
ENDUCTANCE In HENRYS 15 0,088
REACTANCE IN OHAS 1S 1119.86267
FREGUENCY In HERTZ 1S 2025

1F NOT KeQuw.

WHICH PROBLEM DO YOU VANT TO D1O?
t. TUNEY CIRCUIT
2. INDUCTIVE REACTANCE
3. CAPACITIVE REACTANCE
t2
ENTEK THE FOLLOWING; ENTEK 0 IF NOT KNOUN.
FREQUENCY [N WEKTZ? 22995
KEACTANCE [N OnnS® 0
INDUCTANCE IN HENRYS? 088
ENDUCTANCE In HEWNKTS [S 0.088
REACTANCE IN OHAS 1S 1268.95103
FREGUENCY In HEKTZ 15 2295

WHICH FKUBLEA DO YOU wani T0 10?7
Unkb CIRCUI
2. INDUCTIVE KEACTANCE
3. CAPACITIVE KEACTANCE

KEADY
)

Program 9. Reactance and tuned cir-

(@)
0010 PRINT “KESISTORS, INDUCTORS, Ok CAPACITORS, In
0020 PRINT "SEKIES OK PARALLEL

0030 KEM COPYRIGHT 1929 BY P. STARK

0040 PKINT "USE OPTION 1 FOK

0050 FKINT RESISTORS OR INDUCTORS In SEKIES, OK
0060 PKINT CAFACITONS In PARALLEL

0070 PRINT “USE OFTION 2 FOR

:080 PRINT RESISTOKS OR INDUCTORS Im PAKALLEL, Ok
0090 FRINT CAPACITORS In SERIES
100 PRINT * +rr TAPORTANT rer”

110 PRINT “WAKE SUKE TO USE THE SAME UMITS FOK EACH ELERENT
120 PRINT FOR INSTANCE, ALL nUST BE IN OHAS, k, ETC.
>130 INPUT "WHICH OPTION DO YOU WanT", O
140 INPUT “HOW RANT ELERENTS ARE THERE", ~
0150 5:0

0140 KEM ENTER ALL THE ELERENTS

0170 FOK 11 10 »
0180 PRINT “ELEMENT NO. °; 1

0190 InpUT ¥

0200 1F 0=1 THEN §=5+V
0210 IF 0=2 THEN S35+1/V
0220 ~EXD |

0230 REM CALCULATE THE 10TAL

0240 IF 022 THEW 5:1/5
0250 PKINT “TOTAL OF ALL “; w; “ELEMENTS IS "0 §

(b)

(L]

KESISTORS, INDUCTORS, Ok CAPACITOKS, IN

SERIES OK PARALLEL

USE OPTIOW ? FOR
RESISTOKS Ok INDUCTOKS IN SEKIES, OK
CAPACITORS IN PAKALLEL

USE OPTION 2 FOR
KESISTORS Ok INDUCTOKS InN PARALLEL, OK
CAPACTTOKS IN SERIES

#ss IAPORTANT o+

MAKE SUKE TO USE TWE SAAE UNITS FOK EACW ELEREN
FOR INSTANCE, ALL AUST BE In OWAS, X, ETC.

WUNICW OPTION DO YOU WANT?

HOW MWANY ELEMENTS AKE THEKE® 2

ELENENT 0. 1

’ 10000

ELEMENT ND. 2

@ 27000

10TAL OF ALL 2 ELEMENTS 15 37000

KREADY
"

fc)

RUN

RéSISIORS, INDUCTOKS, Ok CAPACITOKS, In

SEKIES OK PARALLEL

USE OPTION 1 FOK
KESISTORS OK IMDUCTORS IN SEKIES, OK
CAPACITOKS IN PARALLEL

USE OFTION 2 FOK
KESISTOKS OR INDUCTORS IN PAKALLEL, OK
CAPACITOKS In SERIES

sre JAPOKTANT ent

MAKE SUKE TO USE THE SAME UNITS FOK EACH ELERENT
FOR INSTANCE, ALL mUST BE IN OWAS, K, ETC.

YNICW OPTION DO YOU wanl? 2

HOU mANY ELERENTS ARE THEKE? 3§

ELERENT N0, )

7100

ELEMENT ND, 2

L0

ELENENT N0, 3

? .05

10TAL OF ALL 3 ELEMENTS 1S 0.00833263894

<Eabt

Program 10. Series-parallel
calculator. (a) Program. (b) Sample
run tor series resistors. (c¢) Sample
run for parallel resistors.

{a)
0010 PKINT “POMER SUPPLY AND FILTERING CALCULATIONS

0020 KEW COPYRIGHT 1979 ¥Y £, STAKK

0030 INPUT "ENTER FULL SECONDARY RAS VOLTAGE",
0040 PRINT “yHAT KIND OF RECTIFIEK?

0050 PRINT H : HALF -uAvE
0040 PRINT F - FULL-VAVE"
0070 FKINT B BKIDGE

00BO INPUT &%

0090 IF As="W" THEN P .
0100 IF As="F" THEN F=T+.207-1,4

0110 1F As="k" THEN P=Tri 41414

Q120 IF #20 60 10 30

0130 PKINT “unal KIND OF FILTER?

0140 PRINT C = CAFACITOR ONLY

0150 Phint L CHOKE INPUT ONE STAGE

V160 INPUT s

0170 IF ke: LCT THEN INPUT “ENTERK CHOKE [mDUCTANCE In HENKIS
0180 INPUT “ENTEK FILVER CarACITANCE, I# RILKOFAKADS™,

0190 €=C/1000000

0200 INPUT "ENTER LOADL KESISTANCE 1N OHRS™, K

0210 IF #3="C" THEW IF A$="H" THEN WP /{80:keC)

0220 IF Be=%C" TWER IF At "W THEN H=F/(1200krC)

0230 IF B="LC" THEN IF As="N" THEN H:P/(3+3.14199 30F Jelsf
0290 IF ®$="LC™ THEN 1F AS W THEN W=P /(80310139 JoF 2oL
0250 IF H=0 60 10 130

0200 IF be="C* IWEN V=P -H/2

0270 IF bs="L THEN V=DeP/ 304157

0280 PKINT “DC OUTPUT VOLTAGE IS i Vi “VOLTS

0290 PRINT “FEAK-T0-PEAK KIPPLE 1S “; W "WOLIS

o)

RUN
POVER SUPPLY AND FILTERING CALCULATIONS
ENTEK FULL SECONDAKY KNS VOLTAGE” 12.6
WHAT KIND OF RECTIFIER?
H - HALF-UavE
F FULL -UAVE
b - BRIDGE
0 [}
WHAT KIND OF FILTEK?
C © CAPACLTOR OwLT
49 HORE INPUT ONE STAGE

L

n1ER FILTER CAPALITANCE IN RICKOFARADS? 1000
ENTEK LOAD KESISTANCE IN OwmS? 25
0C DULFUT VOLTAGE IS 6.295083334 VOLTS
PEAK-TO-PEAK KIPFLE 1S 2.50273333 vOLIS

KEADY
#

(c)

BUek SUPPLY AND FILTEKING CALCULATIONS
ENTEK FULL SECONLAK1 KNS VOLTAGE™ 8
WNAT KIND OF KECTIFIEKR?

L] HALF -WAVE
F - FULL-UAVE
b+ BKIUGE

e
WHAT KIND OF FILTER?

C - CAPACTIOR ONLY
LC - CHOKE INPUT ONE STAGE

i
ENTER FILTEK CAPACITANCE In MICKOFARADS? 5000
ENTEK LOAD KESISTANCE LN OWAS? 10

UL OUTFPUT VOLTAGE 15 ¥.086 VOLTS
FEAK-TD-PEAK KIFFLE 1S 3,052 VOL

.

Program 11. Power-supply design.
(a) Program. (b) Sample run for full-
wave rectifier/capacitor filter. (c)
Sample run for bridge rectifier/ca-
pacitor filter.

cuits. (a) Program. (b) Sample run.

or CHECK ENCLOSED for
payment type, and UPS or
BEST WAY or some other
means for the other.

Finally, the program asks
for a supplier address of up
to five lines, as well as a
purchase-order number.
Enter as many address lines
as needed, and enter a
blank for the last. Then
make up a purchase-order
number.

The purchase order or
PO number is important,
because suppliers always

file your order by your PO
number. Their invoicing
program also references
that number. Besides, it
makes the whole thing look
official. So make up a PO
number and include it.

The very last request is
for the number of the out-
put port which has the
printer. This is then fol-
lowed by the PO at the bot-
tom. You must admit that it
looks good

The program itself was
written in Percom 6800

Super BASIC and contains
only standard BASIC state-
ments. The only feature
which may need change for
your BASIC is its way of
specifying output ports. In
line 920, we input a port
number Z. Lines 940 and on
then use that in a PRINI
statement as PRINT #10. If
Z equals 1, then printing is
done to port number 1 and
SO on.

Lines 1020-1040 should
be modified to contain your
shipping address. Please

don’t send out your orders
with mine!

Printing Wire Lists

A wire list is simply a
listing of all wires in a
system. It is used in industry
during system manufacture
to allow little old ladies to
wire up a system without
knowing what it’s all about.

See the last few lines of
Program 16 for an example
of a simple wire list. In the
list, each signal gets a name
like 5 V, GROUND, or IN-

A
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(a)
0100 PRINT "PUKCHASE OKDERK PKOGRAM
0110 REW COPYRIGHT 1980 kY PETEK A. STARK
0120
0130
0140
0130
0180
070
0t80
0190
0200
0216
0220
0230
0240
0250
0260
0270
0280
0299
0300
(2117
0320
0330
0349
0350
0380
0370

=100

DIn QC),H8¢C),08(C),PIC)
DIN T(C),59(5)

LINE= ¢

PRINT
PRINT
PRINT
PRINT "ENTER 0 QUANTITY TO DeLETE 4N ITEN"
PRINT "ENTER GUANTITY BETWEEW
PKINT "WHEN DONE, EWTER -10,0,0,0"
L=0

K=

PRINT K;

INPUT QK NSIK) D8 (K),PIK)

IF KDL THEW L=K

TUK}=0(K)oP LK)

IF POKICO THEN TIK)=-P(K}

IF 0010 THEN T(K):0

JF D$0KI="." THEN DSCKD=Ds(K-1)

IF 0(K):-10 GO 1O 400

IF 0(x}>=9 GO 10 350

KKeQ(K)

6010 240

KaKe1

{F k<=C 60 10 240

PRINT "ENOUGH I1TEAS; NO WOKE.,

AND PKICE EaCH."

0380
0380

REM ALL ITEMS HAVE DELN EWTERED; wOW TOTAL b
REM AND CONTINUE

0400
0410
0420
0430
0449
0430
0480
0470
0480
0490
0500
0510
0520
0330
0540
0350
0560
0320
05680
0390
0000

810
0620
0830
0840
0650
0460
0670
0680
0690

=0

FOR k=1 10 L-1
LELEA TS

NEXT K

PRINT n

PRINT “WANT LISTING OF YOUK OKDER™;

INPUT At

1F as:"NQ" 60 10 $70

FOR K=% 10 L-
IF 0¢K)=0 THEN GO TO S30
PRINT KiTAB(3);04K);TABLI0);N8(K);TAB(20
PRINT TAB(28);T(K);TAB(38);08(K)
IF AK-INT(K/10)010)<>10 60 TO 580
PRINT “HIT C/R TO CONIINVE“;
INPUT A3

NEXT K

PRINT “ANY CHANGES';

INPUT A

IfF as="w0" 60 10 710

IF AV "YES™ 6O 1D 460

PRINT “WHICH ITEM";

IPUT K

PRINT K;

IWPUT QEK) N0K) Dbiks P

T =0(K)eP (K}

IF PARICO THEW T(K)=-P(K

IF 0(K}=0 THEN T(K):=Q

IF € <L THEN L:k+i

60F0 409

0200

one
0220
07230
0240
0730
0760
0220
0780
0790
0800
0810
0820
0630
0840
0830
0880
0870
0880
0890
0900
0919
0920

PRINT “5ALES TAx
[NPUT As
§=0
iF as
Sehe 0%
S:INT(S6100+.5)/100
PRINT “SALES Tax 1§ s~;§
INPUT “ENTEK DATE". Y4
INPUT "ENTER SHIPPING COST",
INPUT “ENTEK TYPE OF PAYMENT", P3
INPUT “ENTEK TYPE OF TRANSPOKTATION", T4
PKINT “ENTER ADIRESS OF SUPFLIER
Fok K=V T0 S
PRINT “LINE “;K;
INPUT S¥(K)
IF Ssiky=="
§§:K
NEXT K
INPUT “ENTEK PURCHASE ORDER NUMBER", P
PRINT “ENTEK POKT NUNBER FOK QUTPUT AND [UKN
PRINT “IF NECESSAKY,
INPUT 2

YES OR ¥0":

"YES" 60 10 770

THEX 6OT0 8%0

0930 REM FINALLY KEADY 10 PRINT ON PORT 2.
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1030

PRINT 02
PKINT #2,14B(23);“PURCNASE ORDER
PRINT w2 : PRINT 82
PRINT RZ,°T0:°;TABCI2) ;54010 ; 1AB(4S) Y
FOR K=2 10 S5
PRINT wZ,TAB(12);S8¢K)
NEXT K
PRINT ¥Z
PRINT WZ."SHIP T0:";TAB(12);"FETER A. STARK"
PRINT WZ,TaB412);°P. 0. BOX 209"
PRINT @2,TABC12);"NT, KISCO, N, Y. 10549
PRINT o7

tREM ALLOU UP 10 100 TTEMS PEK OKDER

“ENTER DUANTITY, STOCK/PAKT NUNKER, DESCKIPTIGN,";
“IF GROUP PKICE EXISIS. ENTER THE TOTAL AS MINUS.

-1 AND -9 T0 BACKSPACE

:REM TOTAL=QUANTITY*PRICE EACH
:REM EXCEPT FOR GROUP PKICE
:REM UNLESS QUANTITY IS ¢

:KEM REPEAT PREV DESCK

<REM QUIT AT END

tREM HACKSPACE G ITENS IF G IS NEGATIVE

:REM CHECK FOK OVEKFLOW

e

PRINT “TOTAL OF OkDER (NOT INCLUDING SHIPPING EIC) 3~;

:REM SKIF DELETED ITENS
M1 H

:KEM STOP anb wATY EVERY 10 LINES

:KEM ALLOV CORRECTIONS

tREM INFUT CORKECIED ITER
:REM CALCULATE wEM TOTAL PKICE

:KEA UPUATE COUNTER LF &DDED I1gm

REM ALL [TEMS ENIERED aMp COKKECIED; GEI WOME INFO

tREM .05 1§ FOK 5T - CHANGE IF NEEDED
:REM ROUMD 10 WEARESI PENNT

(UP 10 3 LINES)

:KEn CHECK FOK LAST LINE
tREM COUNT NUMKEK OF LINES

ON PRINTEK

No. "PH

Program 1. Purchase-order program. (a) Program. (b) Sam-

ple run.

PUT. Next to that name is a
listing of all points to which
that signal goes. For exam-
ple, the sample wire list
shows that 5 V goes to IC1,
pin 5, and to R1, terminal 1.

A wire list turns out to be
very useful in many ham

radio projects. | have used a
wire list when wire-wrap-
ping a computer project;
the list gave me a printed
listing of every connection
to be made, and | simply
checked off each as it was
made. The result was a proj-

-
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1060
070
1080
1090
1100
1"¢
120

PRINT
PKINT W2 : PRINT w2

PRINT ¥Z,“OUANT. PART NO, DESCRIPTION";
PRINT N2, TAN(S0);"EACH EXt.

FRINT 02,

FRINT W2 TAB(S0}; -~

PRINT N7

1130 REM MOW PKINT QUF EACH ITEM ORDEREL
1140
1159
1140
120
1180
1190
1200
1210
1220
1230
1240
1230
1240
1220
1280

FOR k=1 170 L1
IF Q(k}=0 THEN 6O TO 1280
L$=STRe{0(K) )
LIsLEN(LS)

vi61TS= 2

IF P{K)<O THEN 60 TO 1240

Le=STRS(P(K})

LISLENCLS)

PRINT W2, TAK{S4-L1);PIK);

L=STRS(TLI) )

L1=LEN(LS)

PRINT #Z,Tagie3-L1);T4K)

bIGITS: O
NEXT K
1290 REN ALL ITEAS NOU PRINTED; PRINT TOTALS ETC.
1300
1319
1320
1330
1340
1350
1380
13720
1180
1390
1400
140
1420
1430
1440

PRINT N2

bi1GITS: 2

LI=STRE(N)

LE=LEN(LY)

FRINI 8Z,TAR{40);"SUBTOTAL:
L$=5TRS(S)

Li=LEN(LS)

PRINT WZ,TAD(40);"SALES TaX:";TAB(83-L1);S
L3=STRsLU)

L1=LEN(LY)

iTAR(83-L1);a

PRINT W

Le=STRS(MSoU)

LY=LEN(LS)

PRINT W2, TABCA0) ;" TOTAL:*; TAB(43-L1);MeSe0
1450 PRINT n]

1460 DIGITS: O

1470 PRINT &7, TAB(10);"
1480 GOT0 900

**ePLEASE EXPEDITE THI

(b)
PURCHASE ORDER PROGRAN

A2, PAYRENT: “;TABC12);Po; TAB{A5); "SHIP YIA: “iT%

:REM CONVERT QUANTITY TO & STRING

tREM USE INSTEAD OF PKINT USING

PRINT w2 TABIS-LH);00K);TAB(S) ;NS (K);TAKI20);D84(K);

:REM PRINT UITH 2 DIGITS AFTER DECIMAL POINT
sREM CONVERT PRICE TO STRING

:REN USE INSTEAD OF PRINT USING

:REM ALIGN PRICE 4ND PRINT

:REM REPEAT FOR EXTENSION

tKEM CANCEL 2-DIGIT PRINT

PRINT BRI, TAK{40) ;“SHIPPING/INS. :";TAB{&3-L1):U

ORDERe ves0en

ENTER OUANTITY, STOCK/PART NUNBER, DESCRIPTION, AND PRICE EACH.

IF GROUP PRICE EXISTS, ENTER THE TOTAL AS MINUS.
ENTEK O QUANTITY 10 DELETE AN ITEA

ENTER QUANTITY DETVEEN -1 AND -9 T DACKSPACE

WHEN DONE, ENTER -10,0,0,0

1Y 1,2M2222, TRANSISTOR NPN, .25

2 ? 10,AD323-01,5" DISKETTE,-27

37 3,74L500,5CHOTTKY NAND GATE,.20

4 -10,0,0,0

TOTAL OF ORDER (NOT INCLUDING SHIPPING ETC) $27.8%
WANT LISTING OF TQUR ORDERY YES

LI | 2N2222 0.2 0.2% TRANSISTOR PN
2 10 np323-01 -27 27 S DISKETTE
3 24L500 0.2 0.8 SCHOTTKY NAND GATE

ANY CHANGES? NO

SALES TAX -~ YES OR NO? YES

SALES TAX IS $1.39

ENTER DATE? 1-18-8¢

ENTER SHIPPING COST? 1

ENTER TYPE OF PAYNENT? C.0.D.

ENTER TYPE OF TRANSPORTATION® UPS OR BEST war
ENTER ADDRESS OF SUPPLIER (UP TO 5 LINES)
LINE 1 * MONUMENTAL COMPUTER WORKS

LINE 2 T P. 0. BOX 1200

LINE 3 7 UASHINGTON b.C. 20020

LINE 4 7

ENTER PURCHASE ORDER MUMBEK? 11880

ENTER FORT WUNBER FOK OUTPUT AND TURN ON PRINTER
IF NELESSAKY.

v
PURCHASE ORDER No. 11880
10: MONUMENTAL COMPUTER WORKS 1-18-890
P. 0. BOX 1200
VASHINGTON D.C. 20020
SHIP T10: PETER A, STARK
P. 0. BOX 209
AT, KISCO, N. 1. 10349
PAYRENT: €.0.0. SHIF VIA: UPS DR BEST wAY
QUANT,  PART NO. DESCRIPTION EACH Exr.
¥ 2M2222 TRANSISTOR WPN 0.2% 0.25
10 WD525-07 $° DISKETIE 22.00
3 24L500 SCHOTTKY WNAND GATE 0.20 0.80
SUBTOTAL: 27.85
SALES TaX: 1.39
SHIPPING/INS, : 1.00
TOTAL: 30.24
*PLEASE EXPEDITE THIS ORDERe
ect with several hundred list. Again, it allowed me to

wires and not a single error.

I have also used it in
checking out a printed cir-
cuit board layout. Once the
board was laid out, | went
back over it and checked
off each connection on the

spot a few layout errors
which | had missed on prior
checks.

My wire-list programs are
written for a disk system.
This happens to be the most
convenient, since you can



Q100 KEW VENTEK - WIRE L1ST PROGKAN 1

110 KEM ENTER CONNECTIONS REGUIRED AND STORE ON PISK

3120 REM COPYRIGHT (C) 1979 kY PETER A. STARK
9130 REM ALL RIGNTS RESERVED

0140 1NPUT "ENTEK FILE WANE™, F$
D150 INPUT "ENTER DRIVE WUNKER®, D
2160 1F =1 60 10 190

D170 1F P=2 THEN Fy="27"sF%
2180 GOTO 150

: 60 10 190

:KEM IF DRIVE WUMBER 1N ERKOR

0190 PRINT “NOW ENTER EACH COWNECTION IN THIS ORDER:

)200 PRINT = SIGNAL NAME,
)210 PRINT "ENTER “211° 70 END.
0220 OPEM 210, F¢

0230 §9="" 3 R#="" @ Pe:"

240 FOR 1:7 Tp 500

0250 PkINT “WIRE NO. “: 1]
0260 IMPUT A8, ke ,Co

0270 1F A$:"722" GO 10 360
0280 1F A THEN 59:4A%
02%0 IF ks " THEN Re:B$
0300 1F Cs THEX P33CY
0310 M=l
0320 PRINT w30, SeiRS;FY
0330 NEXT |

)340 KEM IF FILE FULL, PRINI EKROR NESSAGE

0330 PRINT “ERKOk - FILE FULL AT °;
0360 PRINT N, “ITEMS.

0370 CLOSE w10

0380 END

1C OR REF NO., PIN ®O.

tREM INIT WAME, REF, PIN BLANK

:REM AT END OF DATA
:KEW CHANGE, IF WEV DATA

:KEN KEEP COUNT
:REM STOKRE OW DPISK FILE

Program 13. WENTER program.

easily set up a disk file with
all the connections, edit it
to make changes and cor-
rections as needed, and pro-
duce a latest printout as
needed. If your system does
not have a disk, then it can
be modified for cassette
files; that part is up to you.

There are actually three
wire-list programs, all writ-
ten in BASIC. WENTER
(Program 13) is used to
enter each connection from
the keyboard and store in
the disk file. WSORT (Pro-
gram 14) then reads that file
and sorts it by signal name
to get all like connections
grouped together. (If you
have a text editor, you can
edit the sorted or unsorted
file with that) Finally,
WPRINT (Program 15) pro-
duces a printed listing of
the sorted list.

Except for the disk com-
mands (which are for a Per-
com LFD-400 disk system
using Percom Super BASIC
on an SWTP 6800 comput-
er), the rest of the programs
are just standard BASIC. To
aid in converting to a dif-
ferent disk system or to
cassette, let's look at the
special disk statements

In Program 13, a file-
name F$ and drive number
D are entered in lines 140
and 150. If drive 2 s
specified, then a 2/ is added
to the beginning of the file
name and the resulting
name is used to open a disk
file in line 220. That file is

numbered 10, and the
PRINT #10 in line 320 out-
puts to that file. A maxi-
mum of 500 connections is
allowed by the FOR state-
ment in line 240; the reason
is that the sort routine in
WSORT is limited to that
number.

The WSORT program of
Program 14 then sorts that
file. It reads the file into ar-
ray N$ which is dimen-
sioned as (250,2), which
leaves room for 500 con-
nections. The reason it is
broken up into a two-di-
mensional array is that this
BASIC has a limit of 255 on
subscript size; this is a trick
to get around that limita-
tion. In any case, depending
on the memory size of your
computer, you may have to
cut the array size down
even more; the 500-connec-
tion limitation is for a fairly
large computer. (If you
have a different sort rou-
tine, you can use that to
sort your file and either get
around the 500-connection
limitation or get even faster
sorting.)

Line 250 reads the signal
name, reference or IC
number, and pin number in-
to A%, B$, and C$. The 380
after the reverse slash
means the program will go
to line 380 (to close the
open disk file) when it
reaches the end of data.

Lines 270 through 300
shorten A%, B$, and C$% and
then combine them into

0100 REM USORT - VIKE LIST PROGRAM 2

0110 KEW SORT WIKE LIST DISK FILE k¥ SIGNAL wNARE
0120 REM COPYRIGHT (C) 1979 51 PETER A. STARK
0130 REN ALL RIGMTS RESEKVED

0140 INPUT “ENTEK FILE NANE“, F¥
0150 1NPUT "ENTER LRIVE wUMBER", D
0140 IF D=) 60 Tp 190

0120 IF D=2 THEN F9:"2/7sF% :
0180 60T0 150

0190 DIN N$(250,2)

60 T0 190

0200 REW READ DATA [MTO Ng ARRAY

0210 k=1 : C=1

0220 OPEM 010, F9

0230 PRIMT “READING SOURCE FILE
0240 FOR 1:1 1D 300

0230 READ 010, A8,BY.Ce \ 180
0260 PRINT A8,03,CY

0270 As=LEFTH(AS,13)

0280 BY=LEFT41DY,13)

0290 chsLEFTatCs, )

0300 NECK,CIzABe™, "o ise ", " o8

oMo RER# 1

0320 IF R>280 THEN Rl : C<Cot
0330 W:1

0340 WEXT 1

0350 PRIMT "EKRQN ~ TOO MWANY CONNECTIONS.® : (111
0360 PRINT “ERROK - EnD OF FILE." : EWD

0370 REM FILE KEAD, WOV SOKT 17

0380 CLOSE ™10

0390 PRINY "SOKTING ...
0400 N=N

0410 M INTIN/2)

0420 IF =0 60 TD a10

PLEASE WwAlT"

:KEM [F GRIVE MUNDER In ERKOK
: REM LINENSION ARKAY FOR DATA SOKT

:REM NEXT ROV AND COLUAN
:KEM OPEM DATA FILE

: REM READ UP TO 500 CONWECTIONS
:KEM READ LIME

:REN COMPRESS TO FIT INTO ONE STRING
:KEM SAVE ALL IN ONE
:REW INCREMENT ROV POINTER

:REM CHECK FOR QVERFLOV
:REN TOTAL NUNBEK OF CONNECTIONS

:REN IN1T POINTERS FOR 1

sREM IWIT POINTERS FOK LI

0430 K=N-#

0449 J=1

0430 1=y

0460 Lizlen

0420 RY=1 @ C1s1

0480 IF R1>250 THEN R1:K1-250 : C1:C1e1 : GOTO 480
0490 k2=L1 : (21

0500 [F R2>230 THEM R2=R2-250 : C2sC2+1 : GOTO 300

0510 IF W$(R1,C1)<N$(R2,02) GO T0 570
0520 A¥=N$(R1,C1)

0530 NSLK1,C1)=NI(R2,C2)

0540 NS(R2,C2):A%

0550 I=1-#

0560 1F 1>s1 GO T0 400

0570 J=Jet

0580 IF Jox 60 TO 410

0390 60OTD 450

0800 REM N¥ 1S NOU SORTED, SO WKITE BACK TO DISK

0410 k=1 : C=1
0620 FesFee"s”
0430 OPEW %10, F¥
0640 FOR 1:1 TO N

0450 PRINT 10, Wik, C)

0860 PRINT NS (R C)

0420 ReRet

0480 IF R>250 THEM k=1 : C:Cs1
0090 WEXT I

0700 CLOSE ™m0
0710 PRINT “FILE UKITTEN BACK®

IREN SWITCN IF OUT OF OkDER

: kEN SET UP ROV AND COLUNN AGA[N
: REM CHANGE FILE WANE TO NEV NANE
:REM OPEN DISK FILE WANE

sREM UKITE BACK N RECORDS

:REM NEXT ITEN IN SOKTED TABLE

:KEM INCREMENT KOV POINTER
:REM CHECK FOR QVERFLOV

Program 14. WSORT program.

0100 REN UPRINT - UIKE LIST PROGRAN 3

0110 REA PRINT QUT UIRE LIST ARRANGED BY SIGNAL NANE

0120 REM COPYRIGHT (C) 1979 BY PETER A, STARK
0130 REM ALL RIGHIS RESERVED

0140 1MPUT “ENTER FILE NANE", F%
0150 INPUT “ENTER DRIVE NURBER", D
0140 IF b=1 G0 10 190

0120 1F 1=2 THEN F$="2/"'F% :
0180 6070 150

0190 INPUT “PKINT ON UHICH PORT", P
0200 LINE= O

0210 IF POINTA(P) 60 TO 190

0220 1F PO GO TO 190

0230 1F P>1 GO TO 190

0240 OPEN 010, F§

0250 We:""

0240 FOR (=t T0 500

60 10 190

0270 READ 810, A%,¥s,Ce \ 380

0280 IF A$=N$ GO 10 330

0290 PRINT 0P

0300 PRINT 9P, A3, TABI1S);

0310 Ne:=AY

0320 P?:1$

0130 1F P2>20 THEN PRINT WP : PRINT WP,
0340 PRINT 9P, B3;°-";Cs; ]

0130 P2=QS

0360 NEXT !

0370 PRINT “ERROR - END OF FILE." : END
0380 CLOSE w10
0390 END

:REN IF DRIVE NUNKER [N ERROR

:REm QPENM DISK FILE
sREM PREVIOUS SIGNAL NANE INIT BLANK

:REN KEAD WEXT SIGNAL

:REM SKIP TO NEW LINE IF NEW

SREM PKINT NEU NANE

:KEN MEMOR1IZE CUKRENT SIGNAL NANE
:REN CURRENT PRINTHEAD PDSITION

TABL1S);

Program 15. WPRINT program.

one string, separated by
commas. Having the entire
connection data in one
string makes the sorting
much easier and faster than
if the three pieces of data
were handled separately.

This combined string will
eventually get written back
out to an output file; when
it is read back later by
WPRINT, the commas will
break up the string back in-
to three separate strings.

‘ 4
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LUAL “WENTER'

KEADY

WRUN

ENTERK FILE nanE? SampL

ENTEK DRIVE NURBER? 1

N0U ENTEK EATH COWNECTION In THIS ORDER:

S1GNAL NARE. 1T OK REF WO., PIN ND.
NIk Z11 10 EWD.
WIRE 0. 1 7 SU,RY,
UIKE WG, 2 7 wPUT,,
WIKE WO, 3 ? .SulTICH. r
UIKE NO. 4 * LKOUNE,, !
WIKE W0, 5 7 INPUT.ICI.14
WIKE M0, & 7 SV..5
UIKE 0. 7 * GKOUNE.,10
WIKE WO. 8 7 ICI-4,,
VIKE %0, 9 .12
VIRE NO. 10 7 ,IC2,
UIRE WO, 11 % §C1-K,1C1,9
UIRE %0, 12 7 ,IC2,
UIRE MO, 13 7 ICH-C,ICH,8
UIKE WD. 14 7 ,1C2,
UIKE WO. 13 ? IC1-D,1C1
WIKE ¥0. 18 7 ,1C2,
UIRE WO. 17 7 ,IC3,14
WIKE 0. 18 7 12
17 L1EnS,

READY
SLOAD "WSORT™

READY

"RUN

ENTER FILE NAREY SAnP
ENTEK DRIVE NUMBER?
READING SQUWCE FILE
v K1
1411 L4
Iwpyt
GHOUND
inPyT 1
S 14
GROUND j{a}
10-4 1C1
113}
m
1
19}
1
1
4]
1
10
ORTING ...
Iv.101.8
WK,

@
<
aa
x
o

EooMmmer >
- =D - e~
~

>

PLEASE wall

GROUND, ICT, 10
GKOUND,SUTTCH,
1r-a 101,
1C1-a1Ct, 02
IC1-a,1€2.2
1IC1-g, 10t 9
101-8,1C2,1
1c1-c, 11,8
161-C,i€2,2
Icr-p,ac, 1
101-p,1C2,
1C1-D.1C3, 14
INPUT,ICY, 14
[NFUT k1,2
INFUT, SUITCH, 1
ILE WKITTEN BACK

KEADY
MLOAD “WFRINT

KEAD
®RUN

ENIEK FILE NANE? SanpL
ENTER DRIVE WUNKER?
‘KINT ON uHIlH PORT?

v -3 Rl
GROUND ICt-10 SUIICH-2
1t1-4 10 1C1-12 1c2-7
1-k ICY-9 1
) 10y -8 1 2
(SR 10 1C2-8 I 4
L1140} 1C1-14 .4 SulicH

£AbY
]

Program 16. Sample run of
wire-list preparation pro-
grams.

The middle part of Pro-
gram 14, lines 370 through
600, is a Shell-Metzner sort,
and the last part of the pro-
gram writes the file back on
the disk. To avoid erasing
the previous file, line 620
adds an “S” to the end of
the previous file name to
produce a new file name
and therefore a new file.
(For instance, the sample
printout of Program 16 sorts

ic3

0]

® SWITCH sy J L‘°

Fig. 8. Sample circuit for preparing a wire list.

a file called SAMPL into a
new file called SAMPLS))

The WPRINT program
(Program 15) is used last to
read the sorted disk file and
print the actual wire list.
Whenever a connection has
the same signal name as the
previous connection, it gets
listed on the same line;
otherwise, it goes on a new
line. In this way, all connec-
tions with the same signal
name get grouped together
on aline. The only new non-
standard statement is: 350
P7=POS. POS is a BASIC
function which returns the
present position of the
printhead on the paper. It is
used to keep the printout
from going into the right
margin. Whenever P7 is
greater than 70, line 330
forces a carriage return/line
feed and goes to a new line.

The best way to under-
stand the working of these
three programs is to try an
example. big. 8 shows a very
simple circuit for which we
want a wire list; Program 16
is the sample run which
shows how the three pro-
grams are used to generate
it

Before starting, we have
to give each component of
the diagram a name. The
ICs are simply labelled IC1,
IC2, and IC3. The resistor is
labelled R1, and the switch
could be called SW1 or just
plain SWITCH. (In industri-
al lingo, terms like C1, R1,
SW1, and IC3 are called
“reference designations.”)
Any string name could be
used, but the shorter the
better.

Next, every terminal of

1
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every device has to be iden-
tified. 1Cs have pin num-
bers, switches, resistors,
and other components get
terminal numbers. These
are shown on Fig. 8 as
circled —the top terminal
of R1 is terminal 1, the bot-
tom is terminal 2. A good
convention is to make the
top or left terminals num-
ber 1, the bottom or right
number 2. On transistors,
terminals can be called C,
B, and E, on diodes, they
can be CATH and ANODE,
or C and A. Any number or
letter code can be used, up
to five characters. In digital
circuits, this is easy, since
most components are ICs
and are already numbered.

Third, every signal has to
be given a name. This is also
very easy todo in digital cir-
cuits, a bit tougher to
do in others. Names like
GROUND and 5 V are easy;
the input from the switch is
called INPUT. Forwant of a
better name, we call IC1’s
outputs IC1-A through IC1-
D.

All of this looks like a lot
of extra work; actually, it is
a help because it makes
you look critically at your
circuit and become more
familiar with it. With all this
out of the way, we are final-
ly ready to enter all our
data into the computer as
in Program 16

First, we run WENTER to
enter all data. The program
asks for the file name
which, in our example, was
SAMPL, and the drive num-
ber. Next it prompts for the
signal name, IC or reference
number, and pin number

for each connection. For ex-
ample, for the very first
wire we enter 5 V, R1, 1,
meaning that terminal 1 of
R1 connects to 5 volts. We
simply go through the cir-
cuit, one component at a
time, listing each connec-
tion. The program is set up
so that any item which is
not entered (that is, which is
lett blank) is simply copied
from the previous line
lhus, wire 2 is entered as
INPUT,,2, which means that
the middle entry should be
the same as the R1 on the
previous line. This can save
a lot of typing

When we are finished, we
are asked to type in ZZZ,
which is the code for “end
of data.” WENTER then fin-
ishes the file and stops.

Next, we load WSORT
and run it. After giving the
program the name of our
file and the disk drive num-
ber, the program reads the
file and prints it out so we
can check it. The sort takes
a few seconds, followed by
printout of the sorted data
in the exact form it is in on
the disk

If you have a text editor,
by the way, the resulting
file could be edited and
changed at this point. If, for
example, you discover
some errors in the listing,
you can easily go back and
fix them

The last step is to run
WPRINT to print out the ac-
tual wire list. As you can see
at the bottom of Program
16, all connections  are
grouped by signal name. If
you are wire-wrapping a
board, it is a simple matter
to just start at the top of the
list and work your way
down, one connection at a
time, until you reach the
bottom

I can’t recommend this
system too highly. Al-
though there is some prepa-
ration to be done before
you can prepare the wire
list, the savings in trouble-
shooting time that this
allows is much greater. Try
it you'll like it.



Selling 73 Magazine, the ham radio magazine that offers quality
and quantity, brings the ham info your store. Once fhrough the
door you can sell him anything.

Plus ... you make a profit selling “73". Newsstand price is
$2.95 and you pay only $1.97 an issue (that's the standard
dealer discount of 33'4%). You make 98¢ on each issue sold.

Our dealers are telling us that “73" outsells them all . . . so call
foday and join the dealers who make money with 73 Magazine.

For information on selling 73 Magazine call 603-924-7296 and
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write
fo her at:

+” Reader Service—see page 195

Wire Wrapping Kit

Model WK-6 is a unique new Wire Wrapping Kit that
contains a complete range of tools and parts for prototype
and hobby applications, all conveniently packaged in a
handy, durable plastic carrying case

The kitincludes Model BW-830 battery wire wrapping tool
complete with bitand sleeve; Model WSU-30,aremarkable
new hand wire-wrapping/unwrapping/stripping tool; a
universal PC board; an edge connector with wire-wrapping
terminals, a set of PC card guides and brackets; a
mini-skhear with safety clip; industrial quality 14, 18, 24
and 40 pin DIP sockets; an assartment of wire-wrapping
terminals; a DIP inserter; a DIP extractor and a unique
3-color wire dispenser complete with B0 feet each of red,
white and blue Kynar® insulated, silver plated solid AWG

30 copoer wire.
$74-95°

OX Machine & Tool Corporation .5
3456 Conner St., Bronx,N.Y. 10475U.S.A.
Tel.(R12) 994-6600 Telex 125091

*Minimum billings $25.00,add shipping charge $2.00
vew York State residents add applicable tax

(® Pennwalt
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SPECIAL
SUPER SAVINGS

NO CREDIT CARD ORDERS ACCEPTED

VERBATIM

MINI DISKETTES
FOR TRS-80, PET,
APPLE, HEATH

(Please specify which computer)

MOMS

MAIL ORDER MICROS ...

Dept. 9730 PD Box 427 @ Mariboro NH
03455
Phone: (603) 924-3041°

BRAND NEW TRS-80’s
and accessories at FANTASTIC SAVINGS

#POO7XS

5% 10 PACK...ONLY $24 LEVELII16K COMPLETE..............oovoo $690 #TRS-001XISI
Plus shipping & handling 16K EXPANSION UNIT ... $400 #TRS-002SISI
32K EXPANSION UNIT.........ooo $525 #TRS-0031SI
FOR TRS-80 MOD Il
8" 10 PACK ONLY $36 DISK DRIVES (Specify which drive you want)
el el $425 each #TRS-0041S|
RSP S el FRICTION MODEL PRINTER................. . $870 #TRS-005SISI
TRACTOR FED MODEL PRINTER..... ... $1350 #TRS-006ISI
LINE PRINTER III(AND CABLE)................... $1750 #TRS-007IS|
ASK MOM BIOD T BRI .. osm st samistibibons. o« bl s $3400 #TRS-008

MOD 11 2 DISK DRIVE EXPANSION SYSTEM......... $1625 # TRS-00

FREE INSTANT SOFTWARE CASSETTE VALUE
$7.95 YOUR CHOICE WITH ANY TRS ORDER

TRS TERMS: Shipment normally within one week of receipt of your order (with cashier’s
check or money order) for microcomputer and three weeks for accessories (checks take
two weeks extra to clear bank). ADD $2.50 PER ITEM for HANDLING. Everything will be
sent to you with UPS or other freight charges COLLECT. Sorry, no credit card purchases
or extra discounts on TRS-80 items.

BRAND SPANKING NEW TRS-80’s IN FACTORY CARTONS WITH

BEFORE YOU BUY
TRS EQUIPMENT
from anybody
...prices are
changing daily and
if possible, we’ll

. A FULL FACTORY WARRANTY! COMPARE PRICES AND QUALITY
beat prices g AND ORDER FROM MOM’s.
{233 *A registered trademark of Tandy Corp
anywhere. B

FREE INSTANT SOFTWARE APPLE $7.95 CASSETTE
— YOUR CHOICE —(SEE INSTANT SOFTWARE AD)

APPLE Il

ATARI

MODEL 400..................... $490

MODEL 800, .~ stvimnsyonecas $775
#B20 PRINTER.......ooiiiiieeeeeeeeeeeeeeee )

MAGIC LIGHT

BULB SAVER
If you've got a light bulb you need our
MAGIC L.B.S. which Increases the life

expectancy of a new bulb 93 times!

and saves you 44% on energy costs
Regularly $2.50 MOM'’s price is

$1.99 each. #LS001 5 0/0

PANASONIC
TAPE DECKS

Panasonic RS261 US Stereo
Cassette Decks—with auto-stop,
record level adjust, VU meters
used condition; all have had
heads replaced and aligned.

#T001-$50 5 0/0

TERMS: Same as “TRS TERMS.
No extra dlscounts for Apple or Atari items

*CAUTION

Our phone is usually answered
by machine. Orders taken with
credit cards. Questions
answered by mail. Please leave
your name and address clearly.

SPECIAL SUPER SAVINGS
SALE PRICES GOOD THRU
COVER MONTH OF MAGA-
ZINE—OTHER Prices Sub-
ject to Change Without
Notice.

MODEL 1l 64K

*3400°°

(with full factory warranty)
SEE TRS TERMS
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MAIL ORDER MICROS .. s:

Dept 973 @ PO Box 427 @ Marlboro NH

D3455
Phone: (603) 824-3D041°

SCOTT
ADAMS

ADVENTURES

SPECIAL 10% OFF
REGULAR PRICES
(Reg $14.95)

ONLY $13.45 each

#1 ADVENTURELAND
YOU'LL WANDER THROUGH AN EN
CHANTED LAND ENCOUNTERING
WILD ANIMALS AND MAGICAL
BEINGS WHILE YOU TRY TO
RECOVER LOST TREASURES
Orger 540017 for TRS Leve! 1t 16
#SAQ01S for Sorcerer 16K. SSA001A
tor Apple 24K --$13 45 each,

asseile

#2 PIRATE ADVENTURE
SAIL TO TREASURE ISLAND AND
TAY TO RECOVER LONG JOHN
SILVER'S LOSY TREASURES
Order #SA002T 10r TRS Level 1 18K
¥SAQ02S lor Sorcerer 16K =SAQ02A
for Apple 24K —$§13.45 each. on

#4 VOODOO CASTLE
SAVE COUNT CRISTO FROM THE
FIENDISH CURSE OR FOREVER BE
DOOMED — BEWARE THE vOODOO
MAN
Qraer ¥SAD04T for TRS Levet 1| 16K
#SAQ04S tor Sorcerer 16K ¥SA004A
1or Apple 24K —313.45 each

asselte

#5 THE COUNT

OVE AT FIRST BYTE FROM
YOUR B81G BRASS BED IN
TRANSYLVANIA

(der #SA005T for TRS Level It 16K
#SA005S lor Sorcerer 16K, #SAQ0SA
for Apple 24K —$13.45 each. <
assette

#6 STRANGE ODYSSEY
YOU'RE MAROONED AT THE
GALAXY'S EDGE AND DISCOVER
RAUINS OF AN ANCIENT ALIEN

IVILIZATION AND TRY TO COPE
WITH UNEARTHLY TECHNOLOGIES
WHILE YOU AMASS FABULOUS
TRAEASURES
Order #SA006T for TRS Level Il 16K
#SAQ0ES tor Sorcerer 16K #SA006A
for Apple 24K —$13.45 each. on

assette

#7 MYSTERY FUN HOUSE
FIND YOUR WAY THROUGH THE
STRANGEST FUN HOUSE BEFORE
THE WEIRD PARK CLOSES
Otger #SAQOTT tor TRS Level Il 16K

5% EXTRA DISCOUNT
for orders with checks or money
orders (see "TERMS' for details)

ORDER NOW—

Prices subject to change without notice.

DRIVING
COMPUTER

.. .from $99.99

COMPUCRUISE has added some fantastic new products to their popular line of driving
computers and we're selling everyone of them at a drastic price reduction. Whether you
choose the Super Deluxe Model #44 with 44 features Including cruise control, the Deluxe
Model #41 with 41 features (without cruise control), o the fantastic new Model #28 with 28 ot
the most used functions (without crulse control), you're bound to cut driving costs and
boost your driving pleasure. Model #44 will be shipped with a silver dashboard panel unless
you specity the new black panel when you order, no extra charge; Models #41 and #28 have
silver panel only. These driving computers will work on any car not having diesel,
mechanical or CIS injection systems (ELECTRONIC fuel injection okay when you use the
speclal kit #P1300). Kit #P1312 makes installation easier and neater if you have a tiny car
with very little excess space under the hood for extra gadgets. All fitinto most dashboards
and make every trip like tlying a 747. Check the chart to see which drlving computer suits
your needs best and order today

cassette
#3 MISSION IMPOSSIBLE
ADVENTURE
SAVE THE WORLD'S FIRST
AUTOMATED NUCLEAR REACTOR
WHEN YOU COMPLETE YOUR
MISSION
Order #SA003T for TRS Leve! il 16K
0 #540038 or Sorcerer 16K, #SAOD3A
5 /o tot Apple 24K--311.45 each. ol
cassette

CASIO'S NEW C-80
CALCULATOR
CHRONOGRAPH

has lightweight attractive ruggedly
built black plastic water-tight case
and band, regular digital watch fea-
tures of hours. minutes. seconds, AM/
PM and day on display PLUS two time
zones, calendar and a 4 tunction cal-
culator! You've seen it advertised In
the Wall Street Journal for $75
MOM's price is only $49.95. Hurry our

supply is limited o]
order #PC80 now 5 /0

#SA0CTS tor Sorceres 16K SAQOTA 1
Apple 24K - $13 45 each. on casselte

#8 PYRAMID OF DOOM
AN EGYPTIAN TREASURE HUNT
THROUGH A NEWLY UNCOVEREC
PYRAMID. COMPLETE WITH AN

JIENT CURSE

»der #SAQCST lor TRS Levei 1l 16K,
#SAQOES for Sorcerer 16K #SAOOHA
for Apple 24K —$13 45 each. on
assette

MODEL #44 order #P002 regular price $199.50
MODEL #41 order #P003 regular price $159.50
MODEL #28 order #P028 regular price $118.95
SPECIAL OPTIONS:

Front Wheel Drive Kit #P001 MOM's price $4.40
ELECTRONIC FUEL INJECTION KIT #P1300 MOM's price $20.95

FUEL RETURN LINE SYSTEM KIT #P1283 MOM's price $8.35

CRUISE CONTROL INSTALLATION AND ACCESSORY KIT WITH CABLE DRIVE #P1312
MOM's price $14.00

WAMECO S-100 Bare Computer Boards

8080 CPU Board

8K Memory Board (2102)
2708/2716 EPROM Board

1702 EPROM Board
Real Time Clock

The Littie Mother (9 siot)
The Quiet Mother (12 slot)

Floppy Disk Board
Front Panel IMSAI size)

1702 EPROM Board (asmbld)

without EPROMS

MOM's cleaning house. . . these items must
go. . .prices listed are last advertised prices
...MAKE OFFER .. .any reasonable
amount will be accepted. . . first come, first
serve. . .now’s your chance to get some
really great savings. . .you name the
price. . . hurry supplies are limited.

COMPUCOLOR *
HARDWARE

Compucolor Computer 8001 (use as com:
puter or 75 MHZ Color Monitor)—8K RAM,
BASIC and DOS in ROM, good condition.
#5025X-$1200 each. SPECIAL PRICE
Compucolor MiniFloppy—5% inch, good
condition. #S026X-3475 each. SPECIAL
PRICE.

Compucolor 8K RAM card—Static RAM,
good condition. S027X-$ 180 each. SPECIAL
PRICE

Compucolor Floppy Tape Drive—Uses
eight-track cartridges, good condition.
#S028X-355 each. SPECIAL PRICE

HONEYWELL XX

Honeywell ASR-33 Communications Con-
soles with TTY, paper tape reader and
punch. Used. working when removed from
service. Shipped freight collect or you pick
up. Weight 300 Ibs. $325. Order #PO06X.

+” Reader Service —see page 195

PROCESSOR TECH SOL*

SOL Computers—8K RAM Monitor,
S-100, excellent condition. #D004X-
$850.00 each.

TREK-80 on cassette for SOL—This is
one of the best real time space games
available today; needs 8K. #D0O05X-$9
each.

PROCESSOR TECH *
SOFTWARE

Processor Tech Extended Disk
BASIC—This Is full disk BASIC on 8' disk
for HEL'OS Il disk controllers with PTDOS
and greater than 16K. #D0155-$70 each.
BASIC 5 trom Processor Tech—This is a
simple BASIC for a SOLOS, CUTTER, or
CONSOL Monitor and 8K of RAM
#D013-$11.60 each

Processor Tech GAMEPAC for above
BASIC—various simple games
#D014-810.00 each

Retall

26.95
25.95
25.95
25.95
23.95
30.95
3495
42.95
44.50
49.95

MOM'S Price

22.95
21.95
21.95
2195
20.50
26.50
29.95
36.95
3795
4250

HEAD ALIGNMENT KIT

Best cassette recorder tape head

alignment kit available. Solves

loading problems. #K001-only
$9.95

5%
VECTOR GRAPHIC

S$-100 *

Vector Graphic ROM/RAM card— 12K em-
pty ROM sockets, 1K RAM, excellent condi-
tion. No documentation. (Make ofter—we
may surprise you and accept!)
#DOO78X-395

TERMS OF SALES: We accept MC, VISA
or AMEX but do not allow extradiscounts
on credit card purchases. We'll ship UPS
or insured mail if possible. Extra 5% dis-
count allowed only on itmes that have a
5%" symbol in thelr description box only
when orders accompanied by cashiers
check, personal check, or money order
No COD's please. ADD $2.50 for each
equipment item for Apple, Atarl or Radio
Shack and we’'ll ship these items freight
collect
ALL OTHERS USE THIS CHART FOR
SHIPIHANDLING COSTS:
$1-524.99 add $2.50; $25—$49.99 add
$2.85, $50—$74.99 add $3.75, $75-
$99.99 add $4.50, $100-—$124.99 add
$5.25; $125 and over add $6.25.
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MOM's price $153.95
MOM's price $127.95
MOM's price $ 99.99

5%

COMPU CRUISE CHART

Model 41 Mier 41 Model 2

venicie speec

18 Av vehicie speeciRrmin

Bk 3 M 3 WM WO MM MM M M WM X
3O xR oW kM 3 M M M XM M KK
3Ok M N M M W M % W MM MM

38 Insice temp/C

39 Outside lempeF
40 Outsige temp/C
41 Baitery voltage
42 Crurse control se

330 %M 3 N M M M N 2N MMM

.

3636 33 3 % 3 36 36 3 e 3 X X 3 2 M N X NN X

TDL SOFTWARE-DISK XK

TOL FDOS & SuperBASIC on 8" Disk—
This requires an ICOM Disk Controlier
and at east 20K ot memory, plus a ZAP
PLE Monitor in an S-100 Cabinet {Altalr,
IMSAL, etc.) #D00655X-$120

TOL System Software on 5% " disk— This
set of system software requires a North
Star Disk Controller, and a TDL Systems
Monitor Board |, and consists of 12K BA.
SIC, Relocator/Linking Loader, Z2-80 Edi
tor, and Text Processor. #D0066X-$160
TDL System Software on 54" disk— This
is the same as above, but does not re-
quire the Systems Monitor Board |
#D0067X-$180

TOL System Software on 5%" disk—
Again, as above, but requires a HELIOS
Disk Controller and the TDL Systems
Monitor Board 1i (not ). #D0068X-$160.
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Penn Clower W1BG
459 Lowell Street
Andover MA 01810

CB to 10
— part XXIX: put that Hy-Gain CB board to use

f you've read a ham
magazine at all recently,
the chances are that you've
seen an article about con-

verting a CB set to ten
meters. Most of these ar-
ticles tell you which crys-
tals to replace to move the

Photo A. The Poly Paks board and channel switch as purchased.
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channels up to some por-
tion of the ham band.

This article is different
because it will tell you how
to put one CB set on ten
meters without buying a
crystal. In fact, this rig can
be purchased and put on
ten meters in a single week-
end for a total cash outlay
of less than $15—and that
isn’t just one 40-channel
strip of the band, but at
least two overlapping seg-
ments covering the bottom
MHz of the phone band.
Also described is what may
be the world’s simplest bfo
addition (two additional
components) for CW and
SSB reception plus an easy
way to put the transmitter
on CW down in that end of
the band.

The reason the rig is so in-
expensive is that you buy
the main circuit board, with
maybe a few controls, as
surplus—the remnants of
the Hy-Gain CB operation.
These boards are appearing
in quantity on the market
for prices around $10, but
they require initial check-
out plus the addition of
controls, a microphone, a
power supply, and a speak-
er before they’re complete



radios. The basic conver-
sion described in these
pages requires a two-tran-
sistor circuit addition (but
no exotic parts) and a few
easy hours. The whole
secret to the conversion lies
in making use of the flexi-
bility designed into the set’s
phase-locked loop (PLL)
synthesizer. The PLL is
quite common in two-meter
equipment, but few hams
have had the opportunity to
play with one enough to
realize how really easy they
are to modify—and that
probably explains why
earlier conversion articles
on sets using this board re-
quire a crystal change.’?

| bought my first board
for $9.00 from John
Meshna, Inc. (PO Box 62,
19 Allerton St, E. Lynn MA
01904). That unit was des-
tined to be a trunk-mount-
ed Hy-Gain model 2679A,
and in surplus form consist-
ed of the main circuit board
surrounded on three sides
by a U-shaped metal sup-
port bracket to which is
mounted the antenna con-
nector, external speaker
jack, fuse holder, and the
strain relief grommets for
the power leads and exter-
nal microphone/control
unit. Also included was the
smaller circuit board which
contains the circuitry inter-
facing between the remote
microphone and the main
board functions.

For another $5.00, | was
able to purchase (minus its
cord) the remote micro-
phone (which contains the
volume, squelch, channel
selection, and channel dis-
play functions). A word
about this control unit:
Having all of the controls in
your hand is a nice feature,
but contrary to some adver-
tising claims, the unit can-
not just be hooked up to
any set. The interface board
contains four ICs, one of
them customized and not
available, and two of the re-
maining three are pre-pro-
grammed PROM:s. If you do
not have this board, you

»” Reader Service—see page 195

REAR DF BOARD

ANTENNA

12v INPUT 24

MOUNTING WOLES FOR —
CHANNEL SWITCH X

10-150

ADD 002
AT ciso /S n
ADD 47K
AT R166

GROUND THIS PIN TO
USE RV101 AS SQUELCHW

CONTROL

iw
[31]
sexr
RCY
/ .

VoL,
50K

F— :

FRONT OF BOARD

TO MICROPHONE

Fig. 1. Board layout showing connections for CB operation.

can use the control unit on-
ly after a lot of design and
construction work, so make
sure if you want the remote
control that you also buy
the interface card.

The first unit that | con-
verted worked so well and
was so much fun that in
November, 1979, | bought
two boards, each with a
40-channel switch, from
Poly Paks (PO Box 942,
South Lynnfield MA 01940)
for $12.51. These boards
were a different prospect
because they were con-
siderably less finished than
the first unit. Hy-Gain used
the basic circuit board in a
whole series of sets (models
2679, 2680, 2681, 2682, and
2683, at least), and, during
the manufacturing process,
the board apparently was
first built to one state of
completeness and then
held until it was installed in
a particular set. Then,
depending on that model
number, the various func-
tions were connected or
added or modified as neces-
sary.

The boards purchased
from Poly Paks were of the
unfinished variety. Includ-
ed with each was the 40-

channe! switch, and that
certainly made it easier to
get the board running since
the switch coding is a diffi-

cult function to home brew
in a convenient form. To get
the board working as a CB
set required connecting

INTIMIDATED BY
MORSE CODE?

*99.95

INTRODUCTORY PRICE

THE NEW AEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

e Automatic Speed Increase, User May Program: Starting
Speed, Ending Speed, Practice Duration; 5 Letter code Groups
or Random Space; Common or All Characters.

e Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Requirements).

e 24,000 Character Answer Book Available ($2.00) For 10
Starting Positions.

e Random Mode For Practice (No Answers).

KT-1 Computerized Keyer With All Features of Above Trainer is
Also Avallable in Same Package For $129.95.

Advanced Electronic Applications, Inc., P.O. Box
2160, Lynnwood, WA 98036. Call 206/775-7373.

6;5: s you the
AEABrenaq(through!
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IC input name:

Pin number:

Freq. Shift
value (kHz):

Channel—Frequency

26.965
2 26975
3 26.985
4 27.005
5 27.015
6 27.025
7 27.035
8 27.055
9 27.065
27.075
11 27.085
12 27105
27.115
27.125
27.135
16 27.155
27.165
27.175
19 27.185
20 27.205
21 27.215
27.225
27.255
27.235
27.245
27.265
27.275
27.285
27.295
27.305
SilN 278115
27.325
27.335
27.345
27.355
27.365
27.375
27.385
27.395
27.405

Po P1 P2 P3 P4
15 14 13 12
10 20 40

00

O—‘O—‘O—‘O-‘O—‘O—‘O—‘OO—‘-‘O—AOO-AO—A-AO—AOO—AO-A—AO—AOO—AO
—A—A—A-l—l-OOOOOOOO-A-A—A—A—A—A-A—AOOOOOO—A—A—A—A—l—AOOOOOOO

0
0 0
1 0
0 0
0 0
1 0
1 0
0 0
1 0
1 0
0 0
1 0
1 0
0 1
0 1
1 1
0 1
0 1
1 1
0 1
0 1
1 1
0 1
1 il
0 1
il 1
1 1
0 0
0 0
1 0
1 0
0 0
0 0
1 0
1 0
0 0
0 0
il 0
1 0
0 0

—lOOOO—l—l—A—lOOOO—A—A—lO—AOOO—l—A—lOOO—l—l—lOOO—l—l—A—lOO

Ps Ps P7 Pa

160 320 640 1280 2560

v

'OOOOOOOOOOOOO—A—A—L—A—A-&_&_‘_‘_‘_A_A_A_A—A—A_A—A_A—A-A-A_A-A—A—A_A

—A—A—A—A—l—A—A-l-A—A—A—A—‘OOOOOOOOOOOOOOOOOOOOOOOOOOO

'OOOOOOOOOOOOO_‘_‘_‘—A—A—A_A_A_A_A—A—A—A—A—A—A_A—A_A—A—A—A—A—A—A—A-A
nQoOooOooooooo_A_A_a_A_A_A_‘_a_‘_A_‘_A_A_A_A_A_A_A_A_A_A_A_A_A_;_A_‘

Note: The three digits above the asterisks are always the same and
are the inverse of the last digit.

Table 1. PLL programming — CB frequencies.

that switch, routing 12 volts
from a power supply
through a filter on the
board, and then adding
jumpers to get the B+ to
various portions of the cir-
cuit not reached by printed
circuit foil. 1 also had to
add in a volume control,
squelch control, and anten-
na and speaker jacks

For my convenience, |
also added the diodes and
resistors necessary to get an
S-meter. This job was aided
considerably by having
converted the previous set.

104

Also indispensable was a
Sams Photofact® booklet
covering the trunk-mount-
ed version. A good readable
schematic is necessary for a
successful conversion: A
troubleshooting manual
may cost several dollars but
it is a good investment
despite the fact that it adds
significantly to the cost of
the project

Firing Up the Basic Board
The connections re-

quired to turn the board on

are shown in Fig. 1. The
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channel switch needs to be
mounted in the front right
hand corner of the board.
The switch that came with
my Poly Paks boards had
two extra contact pins on
the front of the unit that
were not needed, they must
have had something to do
with 23-channel-only opera-
tion. | bent them back out
of the way and soldered in
the switch by the remaining
eight pins which fit in the
holes provided on the
board

The 12-volt power line

enters the board at the rear
right-hand corner, goes
through a filter, and comes
off the board to the power
switch. After the switch, the
12 volts goes back to two
spots on the board: the sup-
ply point for the audio IC
(located next to the output
transformer, T110) and the
supply point for the rest of
the radio at the rear end of
R161. This resistor is a
largish 22-Ohm unit mount-
ed just to the left of T103.
The next step is to route
the audio signals around on
the board. The squelch-
range-adjust control
RV101, has one unconnect-
ed terminal. If this terminal
is grounded, the small trim-
mer will work as a squelch
control. (Squelch isn’t too
useful on ten meters, so |
just turned it off) If you
want a real control, then
find the center arm of
RV101 and connect a 10k
pot wired as a variable

resistor from there to
ground
The receiver’s detector

output is located at the
junction of C177 and C243
This signal is routed
through an external 100k re-
sistor and 50k pot to
ground, with the pot wiper
returning the signal to the
circuit board on the rear-
ward end of R167 (27k). The
receiver has, if anything,
too much audio output, so
if you have only a 10 or 25k
pot, don’t be afraid to use it
as the volume control. If for
some reason you want
more gain, you can always
replace the 100k resistor
with a smaller value.

The microphone audio
goes into the board on the
front end of C191. You
should add two compo-
nents in the spaces provid-
ed at this point: a .002-uF
cap at C189 and a 47k resis-
tor at R166. These spaces
were left empty because
the trunk-mounted units
have a transformer (on the
remote control interface
board) which drives a slight
ly different circuit here.

The speaker audio comes



from the output trans-
former through €211 and
goes to the speaker through
a 10- or 15-Ohm, 1-Watt (at
least) resistor. There is a
resistor on the rear of the
circuit board to use for this
purpose if you wish: R194,
an 8.2-Ohm, 3-Watt unit.
The speaker audio returns
to ground through one side
of the push-to-talk switch.
The other switch contact is
used to turn on the trans-
mitter during transmit, and
this connection is made to
the junction of R164 (10k)
and D106.

The antenna is connect-
ed to the output side of
L.110, and the outer conduc-
tor of the coax is tied to the
foil ground either directly
or through a .005-uF capac-
itor. (In mobile operation,
of course, the unit may be
used in either a positive- or
negative-ground car, and,
for this reason, the practice
is to have any external
metal parts—antenna con-
nector, metal case, shaft
controls, etc. —isolated for
dc from the “ground” on
the circuit board. Other-
wise, you risk losing at least
a fuse when you install the
unit in your car.)

With these connections
made, the unit should op-
erate on CB. If it doesn’t,
then get out the schematic
and start checking to see
that all the stages are get-
ting power. Make sure that
the squelch is turned off
(the wiper of RV101 is
grounded). You can check
the PLL synthesizer for
proper operation by mea-
suring the dc voltage at the
junction of R113, R114, and
R115 as detailed later
Once the board is off and
running, you can start to
think about the ten-meter
conversion steps, and that
means starting with the PLL

The Basic PLL )

Phase-locked-loop opera-
tion has been covered else-
where in more detail than |
intend to go into here * The
first thing you need to know
is how the PLL basically

Photo B. The Poly Paks board set up and operating on (gulp!) 11 meters. The twisted wire
coming out the front of the board is the mike/transmit cable. The black knob on the lower

right is a volume control.

works, and that is dia
gramed in Fig. 2. The loop
shown there serves to con-
trol the voltage-controlled
oscillator (or vco—which is
just a voltage-tuned vfo) so
that it has the same stability
as the crystal oscillator
even though it is running on
a different frequency. The
heart of the loop is the
phase detector

[f the word ‘“phase”
bothers you, think of it for
the moment as a frequency
detector. When the loop is
operating normally, the two
signals going into the
phase detector will be of
the same frequency. Com
ing out of the detector is a
signal whose dc value goes
up or down if one of the in-
put frequencies starts to get
higher or lower than the
other. This output signal
goes through a low-pass
filter and dc amplifier and
eventually is applied to the
terminal which controls the

ODE FROM
CHANNE ECTOR
Q105
- x1a
Q M
I 35 a18MHz 806 MHz
— VIDER - MIXER
— J MHz It 37 MH:
T
| |
w
| BETSE f—efcan > o{pass | 4 veo | GI7
| | FILTER | DC 37MH:
L
Qn?
— - i
DIVIDE
| XTa
L ¥ L. ] oot
1024 [#SS

PLL IC

Fig. 3. The Hy-Gain phase-locked loop.
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frequency of the vco. The
vco output (which in the CB
set will be the local os-
cillator frequency) goes
through a digital frequency
divider and then becomes
one of the phase-detector
input signals. That frequen-

cy divider is important and
we’'ll consider it in a mo-
ment, but, for now, realize
that when the vco frequen-
cy goes up, the output fre-
quency of the divider
(which is fyco/N) also goes
up

SWITCH SHOWN IN LOW
BAND POSITION

F—> INPUT “B"

o [~

PLL
1c

PLL

INPUT "a" ic

?

OTHER
CODE
WIRES

FF]

F

LOW BAND
{40 CHANNELS)
28 565 - 29.005 MHz

ES
UNCHANGED

1C WIRING BEFORE

CONVERSION CONVERSION

IC WIRING AFTER

HIGH BAND
{40 CHANNELS)
28.885 - 29.325MHz

Fig. 4. Modifications in the PLL coding.

IC input name:

Pin number:

Freq. Shift
value (kHz):

Channel—Frequency
28.885
28.895
28.905
28.925
28.935
28.945
28.955
28.975
28.985
28.995
29.005
29.025
29.035
29.045
29.055
29.075
29.085
29.095
29.105
29.125
29.135
29.145
29.175
29.155
29.165
29.185
29.195
29.205
29.215
29.225
29.235
29.245
29.255
29.265
29.275
29.285
29.295
29.305
29.315
29.325

O OO~NOOO A WR =

Po Py P2 P3 Py
15 14 13 12 1
20 40 160
00000 1
100001
010001

0

O—‘O-lo-lo-lo—lo—lo-loo-l-lO-lOO-lO-l—lO-lOO—lO—l-lO-lO
O-l-loo—l-loo—l—hoo-l-lo—lO-lOO-lOO-lOO-l-lO-l-lo-l—hOO
-lOOOO—l—h-l-loooo—‘-l-lo-lOOO-l—A—hOOO-l-l-lOOO—‘-l—h-lOOO

Meanwhile, a crystal os-
cillator whose frequency is
divided by M in another
divider provides a stable in-
put frequency to the other
side of the phase detector.
When the loop is operating
properly, the two phase-de-
tector input signals are on
exactly the same frequen-
cy, and that means that
fyco/N must equal fyia|/M.
Now suppose that because
of a temperature or voltage
change, the vco frequency
starts to drift upwards. The
corresponding input fre-
quency to the phase detec-
tor also has to drift up-
wards, and, of course, the
phase detector senses this
P5 P5

P7 Pa

320 640 1280 2560

e

-A-A-A-A-A-A-A-A-A-l-l-l-lOOOOOOOOOOOOOOOOOOOOOOOOOOO

1
11
U
UL
11
11
11
U]
11
11
11
Uesd
11
11
11
U
11
e
UNY
U
U
U
11
1l
11
Ul
U 1
Ui 4
Ul
U
11
1
I
11
11
{1
11
U
11
11

Table 2. PLL programming — 28.885 to 29.325 MHz.
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and its dc output voltage
changes. This voltage
change, after being ampli-
fied and applied to the vco
input terminal, forces the
vco back to the right fre-
quency. Because of the
high gain in the dc amplifier
and the sensitivity of the
phase detector, this correc-
tion takes place practically
before the drift gets started
In fact, the vco can for all
purposes be made as stable
as the crystal oscillator.

Now, suppose that the
crystal oscillator frequency
and the size of digital fre-
quency division M are
chosen so that the phase
detector reference input is
10 kHz. Then, because the
other input in the operating
loop must also be 10 kHz,
the vco frequency must be
exactly N times higher. If,
for example, N is 100, then
the vco will be on 1 MHz,
and if N is changed to 101,
then the vco will shift to
1.01 MHz. Clearly, the vco
can be moved around in
10-kHz steps simply by
changing divider value N,
and that’'s just how it is
done in the CB sets. It is a
very nice system, since with
the PLL guts on a single
chip, the whole set of 40
channels can be generated
with a single crystal and a
cheap switch.

The Hy-Gain PLL

The block diagram of the
Hy-Gain PLL system shows
differences from the simple
loop just described. The
real loop is shown in Fig. 3
and the dotted lines circle
the parts of the system
which are included in the
PLL 02A (or MC145109) IC:
the top two dividers, the
phase detector, and the am-
plifier. The major change is
that in this case the vco out-
put is mixed down to a
lower frequency before
driving the divider.

The other mixer input is a
35.4-MHz signal derived
from the third harmonic of
an 11.806-MHz crystal os-
cillator. This is the crystal



that is usually replaced for
10-meter conversion. If the
crystal frequency is moved
upwards by 2/3 MHz, then
the mixer input frequency
moves up by 2 MHz and the
vco must move upwards by
the same 2 MHz in order for
the mixer output to stay the
same. The approach used
here is to change only the
divider programming so
that the vco has to move
upwards because the divid-
er input frequency must
move upwards to maintain
a 10-kHz output frequency

The divider input con-
sists of nine wires, as shown
in Fig. 3, although in the CB
setup three are tied to-
gether so that only seven
switched lines are needed.
The code on these seven
wires is predetermined by
the mechanical construc-
tion of the channel switch
or, in the case of the trunk-
mounted version, by the in-
formation stored in a read-
only memory. What can be
changed easily is the wiring
between the channel selec-
tor and the nine input ter-
minals on the PLL chip. The
coding for the original
setup is shown in Table 1.
With the chip used on the
Hy-Gain boards, a logic 1
placed on a particular input
causes the divider to divide
by whatever binary value
that input represents. The
frequency value of each of
the nine inputs is shown at
the top of the table, and if
you study the change in fre-
quency that results from a
change in coding, the over-
all scheme of things will
quickly become clear.

If, for example, the set is
on channel 14 and you want
to go up 10 kHz to channel
15, then the code on the P
line is changed fromaOtoa
1. To go up 90 kHz to chan-
nel 21, both the Pg and P3
inputs are set to 1. Note
that the most significant in-
put, Pg, has a value of 2.56
MHz, so if the set were on
channel 1 but you had
taken a soldering iron and
wired Pg to five volts in-
stead of the low level com-
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Fig. 5. Mixer output filter modification.

ing out of the switch, then
the PLL would try to move
the vco (and with it the rig’s
operating frequency) exact-
ly 2.56 MHz higher to
29.925 MHz. Also note that
three inputs, Ps, Pg, and P7,
are connected together on
the printed circuit board
and always have exactly the
opposite value from Pg.

To command the rig to
ten meters, all that is re-
quired is to cut apart these
three inputs and rewire the
coding driving them. The
change in the wiring is
shown in Fig. 4. On my unit,
I included a switch so that
two overlapping sections of
the band could be covered
—this gives a continuous
range of channels from
28565 to 29.325 MHz. |
don’t use the lower band
much since the AM activity
stays between 29.0 and 29.1
MHz for the most part, but |
had the switch in my junk
box and the addition was
certainly easy enough.

The PLL coding inputs
after the modification is
made are shown in Table 2
for the ‘high band,” or
28.885 to 29.325 MHz. It is
easy to calculate the new
frequencies by looking at
the change in coding be-
tween Tables 1 and 2. For
example, on channel 35, the
Pe and P7 bits have been
changed from 0 to 1 for an
operating frequency in-
crease of 64 + 1.28,0r192
MHz, from 27.355 to 29.275
MHz. This modification is
quick and simple, partly be-
cause the old channel
switching circuitry is re-
tained and only the wiring is
changed. It has the disad-
vantage of skipping an
occasional frequency, and

‘ ‘.—,ﬁ
» 3
1 §

[ |

10pF

10
EMITTER &—)

OF QI0%

2N2222

f

24K

25
X c106
‘ I 71 o pATO
—> aio2
i ’I‘ 5T “ i BASE
LJSMN:

2N2222

~.001

Fig. 6. New circuit—11.8- to 35.4-MHz tripler-buffer.

if that is a detriment or if
you want more than 40
channels, you could use ex-
ternal toggle switches or
thumbwheel switches or
whatever your junk box
contains to code in any fre-
quencies you wish

Now that the program-
mable division has been in-
creased, the frequency
coming out of the loop mix-
er (Q102) has also been in-
creased by some 2 MHz.
For reasons discussed later,
there are many frequencies
present in the output of this
mixer stage; to reject the
unwanted ones, the mixer is
followed by the low-pass
filter consisting of C108,
L101, and C109. This filter
must be changed to accom-
modate the higher frequen-
cy. The new circuit is shown
in Fig. 5. The two capacitors
have been reduced to 180
pF each, the coil has been
reduced from 120 to 60
turns, and an 82-pF capac-
itor has been added in
parallel with the coil to in-
crease the sharpness of the
filter roll-off. In some of the
units, the coil is mounted in
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a small white plastic box,
but the cover slides off fair-
ly easily so the turns can be
removed without damaging
the unit physically.

The Catch

The changes outlined
above are all that are neces-
sary to command the
phase-locked loop to the
desired frequency. Unfortu-
nately, it won’t lock there
until you remove a shortcut
that Hy-Gain got away with
in its design. Fig. 3 shows a
tripler following the
11.806-MHz crystal oscil-
lator. In fact, this tripler is
not shown on the schematic
because it is part of the mix-
er.

A mixer is a nonlinear cir-
cuit—that’s why it mixes
two frequencies instead of
just adding the voltages
together. When the loop
mixer is fed the 11.806-MHz
signal from the crystal os-
cillator, it internally gen-
erates the second, third,
fourth, and so on harmonics
of that basic frequency. it
does the same with the
37-MHz vco signal also, and

107



ci29
001

PAS

10.695
MHz

‘[CI27 lI’_

560F RI20
100K

TO Q10

Q09

8v ON
TRANSMIT
L)

| S

RII9

L INSIa

NEW DIODE NEW SWITCH

Fig. 7. Bfo modification.

*8.6V

11.806
2200F MH2 Q103

10K I 33x
OR ’

m/l

———

"VARICAP"
DI10DE

~ 3 TO30,F
RANGE

Fig. 8. Fine tuning modification.

the result is that there are a
lot of different frequencies
present in the mixer output
waveform.

The designers at Hy-Gain
were careful in picking the
right frequencies so that the
loop locks on the one they
wanted and not on some
spurious mixer product. Un-
happily, the shift to ten
meters upsets things
enough so that the loop
gets confused and doesn’t
operate properly. This is
where the two transistors
mentioned earlier come in-
to the picture, since they
are used in the circuit of
Fig. 6 to generate a nice,
clean 35.4-MHz signal
which is fed into the mixer
in place of the lower fre-
quency. The circuit is a
straightforward tripler-
buffer using commonly
available parts.

The tuned circuits could
be modified i-f fransformers
or any other small adjust-
able coils capable of being
tuned to the 35-MHz range.
The transistors also could
be salvaged from an old FM
radio if you don’t have any
2N2222s on hand. In fact, |
make it a practice to collect
broken and discarded tran-
sistor radios, as | find the
parts they contain are often
smaller than any | could

purchase locally. It’s a rare
case of recycled parts ac-
tually being better than
new ones.

The circuit can be con-
structed on a small circuit
board and mounted in any
convenient manner close to
the mixer (Q102) on the
mother board. | was able to
fit the addition into the
open space existing be-
tween the 10.695- and
11.806-MHz crystals. In any
case, if you use the trans-
formers, they must be
modified so that they
resonate on 35 MHz, and
this requires some careful
work. The easiest thing to
do is to remove turns from
the coils since the capacitor
inside the transformer is
very small and it is unlikely
that your junk box would
have a smaller value in a
similar physical size. The
coil will have perhaps 7 to
10 turns of very fine wire,
and you need about half
that number—4 or 5 turns

To tune the two coils,
you need some way of mon-
itoring the 35-MHz output
of the second stage. | used a
grid-dip meter as a rough
guide to resonance while
cutting down the coil, and
then, in the ‘wavemeter
mode, as an indicator of the
buffer’s output in the op-
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erating circuit. If you have
access to a wideband
oscilloscope, that would be
an excellent tool to use in
the final adjustment. An-
other possibility is to use a
35-MHz receiver coupled
loosely to the buffer out-
put.

With the addition of the
tripler and buffer stages,
the loop should lock readily
on the proper frequency.
The best way to check for
proper locking is to monitor
the dc error signal control-
ling the vco, and this signal
is available at the common
junction of R113, R114, and
R115. You might want to
watch this voltage a bit
while the set is still set up
on the CB frequencies so
that you can get a feel for
proper operation. With my
sets, this voltage can be
anywhere between 1 and
4.5 volts during normal
operation, and the voltage
will hold a steady dc value
on any particular channel.

When the channel selec-
tor calls for a new
frequency, the voltage
changes since the loop is
forcing the vco to a differ-
ent frequency. As the chan-
nel selector is switched pro-
gressively higher from 1 to
40, the voltage at this point
will smoothly change from
its lowest to its highest
value—about a 2-volt
change in all. There will be
a slight bump in the re-
sponse near mid-scale since
channels 24 and 25 are
below channel 23 in fre-
quency. The position of the
2-volt excursion within the
3.5-volt operating range can
be varied by adjusting the
slug in the vco tank coil,
T101: This action changes
the vco’s free-running fre-
quency and so requires the
loop to pull by a different
amount in getting the vco
back on frequency. If this
vco adjustment is too far
off, the loop is unable to
lock and the error voltage
will stay at either the high
or low limit.

There are some points at

which the loop apparently
locks on a spurious mixer
product. In these cases, the
error voltage sits at mid-
range and doesn’t track the
changes of the channel
selector. If the tripler or
buffer tank circuits are mis-
tuned drastically, the error
voltage may bounce
around on the upper chan-
nels instead of holding
steady. Remember that this
voltage is the electrical
equivalent of a vfo knob
and should be rock steady
in normal operation, show-
ing only a very slow drift as
the loop compensates for
temperature or B+-in-
duced vco drift. For the
final vco adjustment, select
a channel near the middle
of the frequency range and
set T101 so that the error

voltage is around 2 volts. In

my sets, the loop can con-
trol the oscillator over
about a MHz, so that once
adjusted, T101 need not be
touched up.

With the PLL moved to
the proper frequency, the
only other adjustments re-
quired are in the front-end
rf circuits. In receive, the
antenna and rf amplifier
slugs on T103 and T104 are
screwed out a turn or so to
peak up the received sig-
nals. The local oscillator in-
jection tuning for the mixer,
T111, also should be
peaked up to the new vco
frequency range. This can
be accomplished as before
with a grid-dip meter, re-
ceiver, or oscilloscope. In
this case, the frequency
change is only about 5%, so
you might get away with
simply a half-turn counter-
clockwise of the slug.

On the transmitter side,
there are more tweaks to
make. The vco signal is
mixed with the output of a
10.695-MHz crystal oscil-
lator to produce the ten-
meter output frequency.
The output of that mixer is
cleaned up by a three-stage
filter consisting of L103,
L104, and T102. The easiest
way to adjust these three



coils is with the aid of an-
other ten-meter receiver.
Tune it to the transmit fre-
guency and, with a dummy
load on the rig, push the
transmit button. You should
hear a signal, maybe a weak
one, in the receiver. As you
adjust those three coils, the
signal should peak up
noticeably although it may
still be a bit weak since the
output stages are still on 27
MHz. Don’t, by the way,
hold the key down for long
periods until the output
stages are resonated. The
output tuning is fairly
broad and noncritical
Simply adjust T103, L106,
L109, and L110 for maxi-
mum output. For my rig,
that is 3.5 to 4 Watts with a
13.5-volt power supply.

At this point, you should
be able to start making con-
tacts. As mentioned before,
most of the AM activity is
between 29 and 29.1 MHz,
and if you don’t hear any-
one there, don’t be afraid to
call CQ for awhile

If you hear some side-
band stations on the lower
channels, you can be sure
that the band is open, so
persevere. The AM activity
doesn’t crowd up its band
segment the way the SSB
gang does, and people are
out there listening. Many of
the stations you work will
be using CB sets, and you
will be amazed at how well
your low power gets out.

Sideband Reception

There are plenty of AM
contacts to be had, but
without a doubt, there is
more activity on SSB—how
about a bfo to detect them?
It’s already there waiting to
be turned on. During trans-
mit, the output frequency is
created by mixing the vco
signal with the output of a
crystal oscillator on 10.659
MHz —the receiver first i-f
frequency. If that oscillator
is turned on during receive,
it provides enough bfo in-
jection to demodulate the
SSB signals you are hearing.
Technically, it is a bad ap-

Photo C. The modified trunk-mount rig with remote microphone/control unit. The
control-unit interface board has been folded back to show the position of the bandswitch
next to the PLL IC. Mounted next to the antenna jack is the +4-kHz fine-tuning pot; the
switch next to the fuse holder is for the bfo.

proach because the bfo sig-
nal is injected ahead of
most of the i-f gain so that it
gets into the agc circuitry
and most likely desensitizes
the receiver. Practically, it
works just fine, especially
considering that all the
modification requires is the
single diode and switch
shown in Fig. 7

Fine Tuning

Once the bfo is working,
the difficulty with sideband
stations is that few of them
are exactly on one of the 40
channel frequencies and
the receiver has no provi-
sion for fine tuning. There is
a trimmer, CT101, that can
move the transmit and re-
ceive frequencies around
by a kHz or so; it was put
there to allow adjusting the
CB channels to their as-
signed slots. The easiest
way to add fine tuning to
the rig is to replace this

trimmer with a panel-
mounted unit of the 5-to-35-
pF variety. Once this is
done and the 39-pF fixed ca-
pacitor that was in parallel
with CT101 is removed, the
variable range is between 8
and 10 kHz

A much neater modifica-
tion will result if the trim-
mer is replaced with a
diode designed to operate
as a variable capacitor. |
was able to purchase eight
such diodes for $1.30. (Try
Solid State Sales, 139
Hampshire Street, Cam
bridge MA 02139} As with
all surplus components,
there was some variation
in performance between
parts, but | was able to find
several diodes which would
give a 7-kHz shift when
used in the circuit shown in
Fig. 8

After this modification,
you will find that it is
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even possible to contact
sideband stations after you
zero beat them, and that
often the SSB operator
won't realize you are on
AM unless you tell him. It’s
only courteous to stay out
of the congested end of the
band, however, since your
other sideband could cause
some unnecessary QRM
The technique can be use-
ful, though, when you can’t
scare up an AM contact and
the band isn’t too crowded

CW Maodifications

Once the set has a bfo
and fine-tuning capability,
why not CW? There is a lot
of activity on the CW end of
the band, and a low-power
signal is at a lot less of a
disadvantage when using
that mode. Two changes
are required: The PLL must
be reprogrammed, and
some means of keying the
carrier must be installed
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One minor disadvantage of
the frequency modification
is that 281 MHz is far
enough from 29.1 MHz so
that both the receiver and
transmitter will have to be
repeaked for proper opera-
tion. In my particular
board, the vco would just
make the transition, but it
really required a slight ad-
justment to ensure stable
operation. The necessary
retuning is easy enough un-
til you mount the board in
some kind of enclosure (it’s
anicefitina7” x 77 x 2~
chassis, by the way), so if
you plan on a lot of CW
operation, you might in-
clude access holes in any
box you use to allow quick
circuit peaking.

Modifying the PLL cod-
ing to get the set operating
on the CW end is pretty sim-
ple. First, the switch shown
in Fig. 4 should be in the
Low Band position so that
channel 1 is on 28.565 MHz.
Then, simply tie pin 8 to
ground instead of 5 volts,
and connect pin 9 to 5 volts
instead of ground. This
operation moves all the
channel frequencies lower
by 640 kHz, so channel 8 is
now on 28.015 MHz. The
lower seven channels can
be used for monitoring the
illegal operation below the
band when you get the
urge.

After making these cod-
ing changes, go back and
check for proper PLL opera-
tion by monitoring the error
voltage at the junction of
R113,R114, and R115. Once
again, T101 should be ad-
justed until the error volt-
age on channel 20 is about
1.5 to 2 volts. Then peak up
the receiver front end and
you should start hearing
some signals.

Modifying the transmit-
ter for CW is also pretty
simple: The changes are
shown in Fig. 9. The B+
feeding the driver and final
is connected directly to the
12-volt line, thus disabling
the modulator, and the car-
rier is keyed at the emitter
of the transmit mixer, Q110.
The 15-uF capacitor across
the keying lead is a simple
but effective means of
shaping the waveform to
prevent key clicks. One dis-
advantage of this modifica-
tion is that the receiver is
always zero beat with the
transmitter. Since the other
operator has a tendency to
zero beat with you, he
keeps disappearing from
your audio, and unless you
are aware of what is hap-
pening, you may lose the
contact or maybe start
leap-frogging the other sta-
tion down the band.

Offsetting the transmit-
ter during CW operation
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isn’t too difficult, however,
and the circuit shown in Fig.
10 will move the CW trans-
mit frequency about a kHz
below the receive frequen-
cy. The switch could be
made part of a Phone-CW
mode switch or it could be
left as a separate control.
The amount of offset is
fixed by the size of the
capacitor added to the os-
cillator circuit, and this size
may need to be varied de-
pending on the desired shift
and particular crystal char-
acteristics.

Afterthoughts

Most of the existing CB-
to-ten modifications re-
quire the purchase of a
crystal, and while that is a
perfectly valid approach, it
means you have to wait for
the crystal to be made and
accept the band segment
that that crystal gives you. |
feel -that the added flexi-
bility and lower cost of the
PLL modification outlined
here is well worth consider-
ing as an alternative. Not
only does it get you on the
air quicker, but also you
have the freedom of easily
putting the 40 channels
anywhere you want at a
moment’s notice.

That freedom opens the
door to a lot of weekend ex-
perimenting, only some of
which I've tried. How about
an OSCAR monitor for
higher in the band? Or ten-
meter FM? The variable tun-
ing modification shown in
Fig. 8 could be applied to
the 10.695-MHz oscillator,
and with an audio control-
ling signal instead of the
potentiometer, the trans-
mitter would be on FM. If
the 455 crystal filter were
removed, the receiver
would probably slope-de-
tect pretty well. It should
be possible also to gang-
tune the rf stages, maybe
with the capacitor diodes,
for example. The tuning
could be via a front-panel
potentiometer or maybe
even ganged with a band-
switch that changes the PLL
coding. Such a setup would

make changing from the
AM to CW end of the band
easier. For CW operation, a
sidetone oscillator could be
included. The 40-channel
switch could be replaced
with thumb-wheels or other
switches so that no chan-
nels would be missing (as in
the CB sequencing) or to
provide more channels
without bandswitching.
How about programming
the PLL from a digital
counter running at some
slow rate? Then the band, or
some segment, could be
scanned automatically for
activity just like a VHF
scanner. With a little effort,
the channel spacing could
be changed to 5 kHz (divide
the 10.24 input to the PLL
by two with a flip-flop and
double the values of C113,
C114, and C115). Belong to
a radio club? You couldn't
think of a better or cheaper
club project. How about a
club net or monitoring fre-
quency on ten?

Have fun, and see you on
ten.
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Old Receivers Never Die

— but occasionally they do get sick

H aving an extra receiver
around the shack can

be a definite advantage, es-
pecially for checking har-
monics, SSB suppression, or
just plain listening to SWL
BC or copying press. | had a
need for just such a receiv-
er, and the opportunity pre-
sented itself in the form of a
Drake 2-B. As many of you
mavy recall, the 2-B was con-
sidered one of the finer
triple-conversion receivers
in its day. It has excellent
signal-to-noise ratio, good
stability, and one of the
best avc and muting sys-
tems I've ever encountered.
The former owner of this
receiver had contacted the
factory, but considering the
age of the receiver, the
price for repairs was con-
sidered too high. It was then
taken to a couple of ham
friends to see if they could
repair it. No luck, and | was
fortunate to get it at a very
reasonable price.

Here in a nutshell was the
problem. The receiver
would not mute properly
when the front-panel switch
was placed in the standby
position. in addition, | no-
ticed that the rf gain con-
trol and avc functions did
not operate smoothly. A
look at the schematic very
quickly made it clear that
normal voltages could not
be measured accurately
with a VIVM due to the
fact that these circuits are
designed around extremely
high impedance compo-
nents. For those of you who
may not have access to a
schematic of the 2-B, Fig. 1
shows the muting and avc
portions and should suffice
when correcting the above
mentioned problems.

The culprit in my receiv-
er was R48, a rear-panel re-
cessed control marked
RCVR SENS. Measuring this
pot with a VTVM on the
high Ohms scale indicated

TO MUTE
TERMINAL
ON REAR APRON

AVC-2 AVC-1

the required 2 megs. How-
ever, the voltages did not
measure up to the stated
values. (The voltage levels
were nowhere near the re-
quired values, and this
takes into consideration the
loading effects of the
VTVM, which has 11 meg-
ohms input impedance.)
Physically look at R48 and
note that only the rotor and
one side of the pot are used.
| changed the left-hand tab
connection of the pot over
to the right-hand tab. Lo
and behold, the correct
muting voltage was present
and the rf gain control and
avc functioned properly.
The moral of this repair
is: Never depend upon
readings when involved
with high-impedance cir-
cuits. Substitution of
known good components is
your best bet. All | did in
this case was utilize the
unused portion of R48! The
correct way, of course, is to

replace the pot. My junk
box was bare, however,
hence the quickie repair.

After the modification
has been made, it will be
necessary to readjust R48.
Proceed as follows to ob-
tain maximum receiver per-
formance: Set the front-
panel avc switch to the
Slow position. Connect a
VIVM (5-to-10-volt dc
range) to the avc terminal
on the rear apron. The
positive prod of the VIVM
should be grounded. The rf
gain control should be on
full, and no antenna should
be connected to the re-
ceiver. Adjust R48 for 1.5
volts

Now, using R24, which is
accessible from the front
panel (above the phone
jack), adjust for S1 reading
on the S-meter. Remove the
VTIVM from the avc termi-
nal, and, if the S-meter does
not read S1, use R48 to
bring it back to S1. The re-
moval of the VTVM is man-
datory due to the loading
effects of the meter.

Do not be tempted to
decrease the avc voltage
below —1.5 volts. The re-
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ceiver may sound hotter,
but in reality it can become
prone to overloading on
very strong signals. | was
fortunate in having a
50-kHz signal generator, so
| aligned the rf, i-f, and bfo
circuits. The additional et-
fort really paid off. The 2-B
now performs and com-
pares very favorably with
many receivers on the mar-
ket today. ®
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Fig. 1. Partial schematic of the Drake 2-B—avc and muting circuits.
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Marion D. Kitchens K4COK
7100 Mercury Avenue
Haymarket VA 22069

The Battery Minder

— a real turn-on for chargers

Acar battery with an ac
charger is an easy way

to power those all-solid-

state rigs. Such an arrange-
ment is not expensive and

can deliver the often-
required high peak cur-
rents. It also makes a nice
emergency supply when the
ac fails, as it often does

The Battery Minder.
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here during the winter

One question that keeps
coming up is when to
charge the battery. It is a
nuisance to have to check

the battery voltage and
connect and disconnect the
charger accordingly. The
circuit presented here was
designed to make life with
such a supply just a little bit
easier. It is a simple,
reliable circuit that is easy
and quick to build. There
are no difficult or tricky
“gimmicks.” All parts are
readily available; substitu-
tions can be made with
good results

The circuit is based on
the LM339 voltage com-
parator. (See Fig. 1.} A 6-volt
zener and a 4.7k resistor
form a reference voltage
for the 339's minus input
The 339's plus input is con-
nected to the tap of a 10k
pot that is connected
across the battery. This pot
is set so that the plus input
is near 6 volts

Now, as the battery
voltage falls, the plus input
will fall below the reference
6 volts at the minus input
and the 339 output will go
low and turn the transistor
and relay on. Note that



RIGHT

FROMTHE START,

YOU CANTELLWHY
THE #1 BARGAIN!

Z/ ' Magazine

73 1s

73 Magazine doesn’t hide what’s in-
side with a fancy cover. The table of
contents is the cover. Right from the
start, you know that inside 73 are
the quality and quantity of articles
you’ve been looking for in an ama-
teur radio magazine.

73 Magazine has articles on every-
thing, from the new ham bands to
moonbouncing 1o mountaintop-
ping. Plus, 73 has the most thought-
provoking editorials of any amateur
radio magazine—you may not agree
with them, but you'll never be
bored. And, 73 has (because of its
active ham readership) rthe best
mail-order advertising—10 give you
more places to shop for lower
prices.
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