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A Perfect “10”

Timer, counter, logic probe—10
functions in all. That's the Multi-
Board One, and you can build it

Tempo MARSer

Get the S-1 off those crowded ham
— channels. Expand your coverage
above and below the amateur band
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c lers, this home-brew unit neverthe- speed of machine language equals a
P h b tt less features push-button band near-perfect Morse keyboard.
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Life-Support System for HTs
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yourself charger and accessory box
Page 22 could be the best friend your
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A t T Another Audio Filter Project?
n enna uner Yup. And even the most mod-
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A crusher WAIMLE 32
Monster A Tuner for Antenna Fanatics 701 Remote Control—14
P S I Anyone experimenting with anten-
nas needs a darned good tuner. Con- L.
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ICOM’s 2 Meter and 440 MHz FM

namic Duo
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25 watt/5 memories/2
scannlng systems in a 2”H x
5%W x 7D package is what has
made the easy-to-use IC-25A the
most popular 2 meter FM
mobile transceiver ever. Now
ICOM presents the second half
of its mobile duo..IC-45A. The
IC-45A covers 440-449.995 MHz.
Both transceivers are supplied
with touchtone® microphones
standard.

Dual VFO'’s. Dual VFO’s give
an extra stored frequency for
scanning (Memory scan scans 5
memories plus 2 VFO's) and
each VFO has a different tuning
rate for easy QSY.

VFO A
5 KHz
5 KHz

VFO B
15 KHz
25 KHz

1C-25A

1C-45A

5 Memories. Instant access

to most used frequencies. VFO A
information is transferred to the

selected memory

by pushing the

write (IC-25A) or

W/CK (IC-

45A)

button.

g
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Priority Channel
Any memory channe!
may be monitored for
activity on a sample basis, every
5 seconds, without disruption of
a QSO conducted on a VFO
frequency.

LED Bar Meter. Shows
strength of received signal as
well as relative transmitter
output from the fully protected
final RF amplifier. APC
(automatic power control) Is
used to detect SWR and adjust
the power output to a safe level.

Simplex/Duplex Operation.
Standard 600 KHz offset initializes
into radio at turn on. Offset may
be changed by pressing the
priority button while in VFO
operation. Rotating the main
tuning knob will now change
the offset up or down and the
offset will be disptayed on the
frequency readout.

Adjustable Power Levels.
Hi Pwr L
25 W 1
10w 1

o Pwr
w
w

Pulling the squelch knob out
places the unit into low power
Both the high and low power
may be independently set to
accomodate your
simplex/repeater requirements or
amplifier input characteristics

Nor/Rev Capability. Use of
this button on the IC-25A or the
W/CK button on the IC-45A, In
the duplex mode. allows one
touch monitoring of the repeater
input frequency. If simplex
operation Is possible you will
know instantly.

Scanning. Pushing the S/S
button initiates the scan
circuitry. With the mode switch
in a memory position the unit
will scan all 5 memories plus the
2 VFO frequencies.

With the mode switch in a
VFO position. the unit will scan
the entire band or the portion of
the band defined by memories
1 and 2. Full band scan or
program band scan is selected
from the front panel in the IC-
25A, internally on the IC-45A.

Both units have internally
switched scanning choices of
adjustable delay period after a

carrier Is

received then

resume scan.

or resume on carrier drop.

The Most Compact FM
Mobiles on the Market. Fits in
the smallest of places. Stacking.
matching Mobille Mounts for
complete mobile
communications for your car.

Memory Backup. When the
optional IC-8U1 backup power
unit is installed on the back of
the IC-25A or IC-45A. memory
will be maintained while
transferring the unit from power
source to power source. If the
unit is not removed from power,
it will maintain memory even
when turned off with or without
the IC-BU1

(2 1ICOM]

'The World System

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155/3331 Towerwood Dnve, Suite 307, Dallas, TX 75234 (214)620-2780.
All srated specificanons are appraximare ond subjecr fa change without nohice or obliganon. Al ICOM radias significantly exceed FCC regulations liminng spunous emissions




5-STORE BUYING POWER in action!

NEVER BEFORE...
NEVER AGAIN!

REGULAR $829

$64995

LIMITED TIME ONLY...

CALL NOW FOR
SPECIAL PRICES
S R f

s ow iap

2 METERS. 45 WATTS,
21 CHANNEL MEMORY

TR-2500

KLM/Tri Ex

KT-34A
4 ELEMENT TRIBANDER

REGULAR $389.95

SALE! $309

KT-34XA
6 ELEMENT TRIBANDER
REGULAR $569.95

SALE! $459

CALL FOR OTHER KLM PRICES.

TRI EX W51 TOWER
w/KLM KT-34A $1099

TRIEX W51 TOWER
w/KLM KT-34xA $1239

TRIEX W51, 51' TOWER
REGULAR $999.95 $82995

LIMITED QUANTITY e
[] : » PRICES ARE FOB CALIF. EXCEPT FOR CERTAIN
ACT! TS_830$ COMBINATIONS. PLEASE INQUIRE
ET p ALPHA | /VURAIEE amPLIFIERS | <W; YAESYU
AVAILABLE V' HANDHELDS
ALL ALPHA i !

AMPLIFIERS IN STOCK
FOR FAST DELIVERY
CALL FOR SPECIAL PRICES

EXAMPLE
76 PA
REGULAR $2395

SALE! $1799

FREE SHIPMENT

800 s54.6046

9:30AM to 5:30PM PACIFIC TIME.
OVER-THE-COUNTER, 10AM to 5:30PM.

FREE
PHONE

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES

—
a2

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757

m-',f'ww
Hwy 24 Downtown. Left 27th off-ramp

AEA- ALLIANCE * ALPHA - AMECO - AMPHENOL - ARRL-ASTRON
< AVANTI- BENCHER - BERK-TEK -BIRD-BAW-CALLBOOK-COE
~COLLINS-CUBIC “CURTIS - CUSHCRAFT . DAIWA . ODATONG

Prices. specilications, descriptions subject to change without notice

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040
Between Disneyland & Knott's Berry Farm

“LUNAR

%% PRICES 2 METER
FT-208R
2 METER AMPLIFIER _
70CM
B-3016 B-1016
30Win, 160Wout. | 10Win, 160W out. FT-708R
REG. $239.95 REG. $279.95
f
SALE! SALE! SALE o
$19995 | $24995 $28995
Yo Rrowa),

EXCEPT FOR SOME ALPHA TRI EX and KLM ITEMS

MONDAY THROUGH SATURDAY

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd

- OENTRON - ORAKE - DX ENGINEERING - EIMAC - HUSTLER
“HY-GAIN - ICOM - J W.MILLER - KENWOOO - KLM - LARSEN
MICRO - LOG * MINI - PROOUCTS

« METZ - MFy -

BURLINGAME. CA 94010
999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F Airport

VAN NUYS, CA 91401
6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy at Victory Biva

“MIRAGE - NYE + PALOMAR-ROBOT: ROHN- SHURE - SWAN

« TELEX * TELREX- TEMPO -TEN-TEC: TRISTAO
« YAESU snd many more

Calil residents please add sales tax
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INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings and/or 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 editorlal offices.
“How to Write for 73" guidelines are
avallable upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

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 and Mexico—$27.97/1 year on-
ly, U.S. tunds. Foreign surtace
mall—$44.97/1 year only, U.S. tunds
drawn on U.S. bank. Forelgn air
mall—please inquire.

To subscribe,
renew or change
an address:

Wrlte to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
For renewals and changes of address,
include the address !abel trom your
most recent Issue of 73. For gift sub-
scriptions, tnclude your name and ad-
dress as well as those of gift reci-
pients.

Subscription
problem or
question:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
Please include an address label.

73: Amateur Radio's Technical Journal
(ISSN 0098-9010) is published monthly
by 73, Inc., a subsidiary ot Wayne Green,
Inc., 80 Pine Street, Peterborough NH
03458. Second class postage paid at
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
right© 1982, Wayne Green, Inc. All
rights reserved. No part of this publica-
tion may be reprinted or otherwise repro-
duced without written permission from
the publisher. Microfilm Edition—Uni-
versity Microflim, Ann Arbor M| 48106.
Postmaster: Send address changes to
73, Subscription Services, PO Box 931,
Farmingdale NY 11737.
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@ Learn the

truth about

your antenna.
Find 1ts

frequency.

@ Adjust it to  vyour

operating frequency quickly

and easily.

resonant

If there is one place in your station
where you cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it is not,
whether it is too long or too short.
All  this In one measurement
reading. And it works just as well
with ham-band-only receivers as
with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter or your resistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check vyour
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure.

S

The price is $59.95 in the U.S. and Canada.
Add $3.00 Shipping/Handling.
California residents add sales tax.

Fully guaranteed by the originator
of the R-X Noise Bridge.

ORDER YOURS NOW!

Palomar

Engineers

Box 455, Escondido, CA. 92025
Phone: [714] 747-3343
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Microprocessor & Interface

17N 2450 6845 1295 DAC-0800 3.99
1791 34.95 6850 449 INS8250 1490
21102 1.49 8085A 895 MM58167 1275
2112 1.65 8212 275 TMS9900 29.95
2516 475 8214 3.95 TR16028 249
2532 7.95 8216 275 SC-01 55.00
2651 12.95 8224 329 2ZBOACPU 7.95
40442 249 8226 2.79 Z8BOACTC 749
6502 899 8228 4.49 Z80ADan 19.95
6800 699 8251 6.95 280APIO 7.49
6802 1.95 8255 6.49 Z80ASIO 17.95
6809 19.95 AY5.1013A 4.95 28603 74 95
6821 495 AY5.2376 12.39 28671 29.95

1 Amp TO-220 Voltage Regulators
PART # 1-24  25-99 100-499
7805 (LM340T-5) 85 75 .65
7812 (LM340T-12) .85 75 .65
7815 (LM340T-15) .85 75 65
7818 {LM340T-18) 85 75 .65

Linear Integrated Circuits

8038 395 LM393 97 MC3302 90
LF351 75 LM733 99 MC1458 59
LF353 129 LM741-8 35 MC1514 39
LF357 139 LM741-14 35 NES55 45
LM301 45 LM747 77 NE556 98
LM307 49 LM748 49 NES6S 125
LM311 95 LM1310 1.69 NES534 1.99
LM318 1.75 LM14a58 69 NE5538 225
LM324 90 LM1800 249 SSM2010 7.50
LM339 79 mi1818 349 SSM2020 7.50
LM358 90 LMm1889 299 SSM2030 750
LM377 2.49  LM2900 €9 SSM2040 7.50
LM38BON-14 125 LM3900 89 SSM2044 5.75
LM381 1.87  LM3905 1 49 SSM2055 6.50
LM383 329 LM3914 3.79 XR2206 519
LM384 1.95 LM3915 379 XRa136 99
LM386 99 LM3I9E 3.79 XRa741 1.95
LM387 1.49 LM4a500 3.29 XR558 1.99

5% Carbon Film Resistors
We stock all 5% standard values between
1 Ohm and 1 Meg Ohm.

s Watg

Package of S 20
Package of 100 (one value) 1.50
Package of 1000 {one value) 9.75
Y2 Watt

Package of 5 25
Package of 100 (one value) 1.75

Package of 1000 {one value) 15.00

Sampler box consisting of 5 each of all 169

standard 5% values between 1 Ohm and 10

Meg Ohm (845 pieces total).

Ya Watt Sampler Box 25.00

Y2 Watt Sampler Box 28.00
We Also Stock ¥a Watt Resistors

1% Y4 Watt Metal Film Resistors
We now stock all 481 Standard EIA values
between 10 Ohms and 1 Meg Ohm.
Package of 5 45
Package of 100 (one value) 5.50
Box of 1000 (one value) 28.00

Send forour full line catalog of IC's, Resistors,
Capacitors, Diodes, Regulators, Crystals, Trim
Pots. Switches, Sockets, Connectors, RF
Chokes, and more.

Minimum Order $10.00

Shipping
10-24.99 3.00 Above 50.00 ... FREE
25-49.99 1.50 C.0.D. Add 1.50

WESTLAND ELECTRONICS
37387 Ford Rd. @ Westland, M| 48185
Order Line — 1-800-521-0664

In Michigan — 313-728-0650 *~ '
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TR7A Transceiver

» CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides O to 1.5 MHz ¥

Amateur bands. MARS. Embassy. Government or Commercial A
frequencies (proper authorization required).

¢ Full Passband Tuning (PBT) enhances use of high rejection
8-pole crystal filters.

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9
kHz a-m selectivity are standard. plus provisions for two
additional filters. These 8-pole crystal filters in conjunction
with careful mechanical / electrical design result in realizable
ultimate rejection in excess of 100 dB.

New! The very effective NB7 Noise Blanker is now standard.
New! Built in lightning protection avoids damage to solid-state
components from lightning induced transients.

New! Mic audio available on rear panel to facilitate phone patch
connection.

e State-of-the-art design combining solid-state PA,
up-conversion, high-level double balanced 1st mixer and
frequency synthesis provided a no tune-up. broadband. high
dynamic range transceiver.

receive plus transmit coverage of 1.8 to 30 MHz, for future g

.

.Oo."€

e J:¥/:\and 2§/
offer performance and versatility .‘
for those who demand the ultimate!

————

R7A Receiver

* CONTINUOUS NO COMPROMISE 0 to 30 MHz
frequency coverage.

* Full passband tuning (PBT).

New! NB7A Noise Blanker supplied as standard.

e State-of-the-Art features of the TR7A. plus added
flexibility with a low noise 10 dB rf amplifier.

New! Standard ultimate selectivity choices include the
supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and
9 kHz a-m selectivity. Capability for three accessory
crystal filters plus the two supplied. including 300 Hz,
1.8 kHz. 4 kHz, and 6 kHz. The 4 kHz filter, when usec
with the R7A’s Synchro-Phase a-m detector, provides
a-m reception with greater frequency response within a
narrower bandwidth than conventional a-m detection.
and sideband selection to minimize interference potential
* Front panel pushbutton control of rf preamp. a-m/ssb
detector, speaker ON /QFF switch, i-f notch filter,
reference-derived calibrator signal. three agc release
times (plus AGC OFF). integral 150 MHz frequency
counter / digital readout for external use. and Receiver
Incremental Tuning (RIT).

The “Twins” System

e FREQUENCY FLEXIBILITY. The TR7A/R7A combination
offers the operator, particularly the DX'er or Contester, fre-
quency control agility not available in any other system. The
“Twins™ offer the only system capable of no-compromise
DSR (Dual Simultaneous Receive). Most transceivers allow
some external receiver control, but the “Twins" provide
instant transfer of transmit frequency controt to the R7A
VFO. The operator can listen to either or both receiver's
audio, and instantly determine his transmitting frequency by

Specifications. availability and prices subject to change without notice or obligation.

See your Drake dealer or write
for additiona! information.

R. L. DRAKE COMPANY - 540 Richard Street, Miamisburg, Ohio 45342  Phane {513) 866-2421  Telex 288-017

appropriate use of the TR7A's RCT control (Receiver
Controlled Transmit). DSR is implemented by mixing the two
audio signais in the R7A

¢ ALTERNATE ANTENNA CAPABILITY. The R7A’'s Antenna
Power Splitter enhances the DSR feature by allowing the use
of an additional antenna (ALTERNATE) besides the MAIN
antenna connected to the TR7A (the transmitting antenna).
All possible splits between the two antennas and the two
system receivers are possible.

COMING SOON: New RV75 Synthesized VFO |
Compatible with TRS and 7-Line Xcvrs/Rcvrs

¢ Frequency Synthesized for crystal-controlled
stabllity * VRTO-(Variable Rate Tuning Oscillator")
adjusts tuning rate as function of tuning speed.
* Resolution to 10 Hz * Three programmable fixed
frequencies for MARS, etc. ¢ Split or Transceive
operation with main transceiver PTO or RV75

° Patent pending
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NEVER SAY DIE

editorial by Wayne Green

WHERE’S THE SOLDER?

For years, the pride of my
workbench was my 300-Watt
solderingiron. | looked for it the
other day, thinking | might
frame it as a historic remnant
of along lost past, and couldn’t
find it. Well, | don’t need that
old 300-Watter anymore any-
way. These days, a simple pen-
ciliron is enough to do irrepara-
ble damage. Some of these
damned chips we use today
would probably self-destruct if
just allowed in the room with
the 300-Watt iron. But the fact
is that though the tools have
changed, we're getting into an

eraof ahigh interestin building
electronic gadgets.

The recent emphasis on rela-
tively simple building projects
in 73 has brought in quite a bit
of congratulatory mail. It's ap-
preciated. You know, when |
started 73, back in 1960, one of
the basic reasons | felt that the
magazine was needed was to
encourage hams to build more.
As the editor, I’d had one hell of
a battle with the publisher of
CQover this. He wanted month-
ly columns, which were a lot
cheaper to publish. I'd built the
magazine up from a real loser
to a big winner with construc-
tion...and found myself fired.
So | started 73and gotright at it
with construction projects.

Just to make sure that you
know right off when you look at
the table of contents on the
cover, we'll put a soldering-iron
logo by each project. Mind you,
these are not going to be all-
band transceivers which could
take you a year to build. I'll still

TECHNICAL EDITOR WANTED

The search ison! We're looking for a knowledgeable ham to
become Technical Editor of 73 Magazine. If you enjoy our
small-construction-project format and can tell a good circuit
from a bummer, then you're a prime candidate.

Duties of the Tech Editor include checking the technical ac-
curacy of articles, working with authors to get the best new
manuscripts, making sure 73 publishes timely reviews of the
latest ham gear, climbing the tower to repair the 20-meter
beam, installing Wayne's new mobile rigs, etc. There is plenty
of opportunity for fun, too, working contests from W2NSD,
learning about microcomputers, mountaintopping from the
drive-up peak just down the road.

Furthermore, Peterborough just happens to be located in
one of the most beautiful areas of the country. The quality of
life is superb. Sound interesting? If you are a non-smoker,
we'd like to hear from you. Resumes should be sent to Jeff De-
Tray, Wayne Green, Inc., Peterborough NH 03458.
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leave those for Ham Radio, if
they stay afloat.

While it may go without say-
ing that I'm hoping you will
write up any construction proj-
ects you develop, let me make
sure that there is no misunder-
standing here. If you design
something which might be of
interest to the rest of 73 read-
ers, | hope you'll write it up.
Type the article double-spaced,
leave generous margins, get a
friend with a good camera to
take art-gallery-class photos of
your gem. . .and let’s have it.

Sure, it's fun to operate. But
I've never gotten so wrapped up
in operating that | missed a
meal. Now building. . .many is
the time I've started working on
a project and found myself look-
ing at the rising sun, having
missed dinner, midnight snack,
and all those usual buffering
pick-me-ups in between. Hell
building something is more fun
than coffee ice cream.

And yes, you can go fairly far
afield. Sure, we're mostly inter-
ested in amateur radio, but that
won't stop us from publishing
interesting projects which are
involved with other aspects of
life such as photography, com-
puters, and so on. You'll get my
attention the fastest with gad-
gets which tie computers and
amateur radio together. | know
as well as you that we have the
tools to make incredible
changes in communications
over the next few years. It's get-
ting time for us to grab those
tools and carve out some pio-
neer territory with high-speed
Morse, RTTY, or ASCII...or
whatever pleases you.

We have the parts to make in-
credibly sophisticated repeat-
ers...yet I've seen little to

amaze me so far. Let's get
cracking...and writing. 'l
publish. . .and pay.

CIRCUITS CIRCUITS CIRCUITS

Some years ago | began re-
printing little circuits out of for-
eign electronics magazines
which | thought might interest
the more dedicated experiment-
er. They were presented with
very little backup information
.. .just enough for the experi-
enced builder to put the project
together and get it working.
We’'re running that section
again and would like to have you
send in little circuits for almost
anything. You don’t have to put
together a whole article—just
the circuit, the parts values, and
a hint of what it will do. Perhaps
you've found a circuit from
some other (non-ham) magazine
which readers might find of val-
ue. . .or from a book. We'll scan
the foreign magazines and see
what we can find for you. You
don’t ‘have to draft the circuits.
Just sketch them clearly, show-
ing all parts values. If there are
any special parts, show what
they are and where they can be
obtained. The address is Cir-
cuits, Editorial Offices, 73 Mag-
azine, Peterborough NH 03458.
By the way, don't forget to in-
clude your choice of book from
the Radio Bookshop, which we'll
send you when your circuit is
published.

For that matter, authors of ar-
ticles on construction projects
should remember that 73 is read
in over 200 countries and that in
most of them parts are darned
hard to come by. Thus, if there is
any way to do it, try to use com-
monly available parts...or at
least suggest such as replace-
ments if you've used a 1963 tran-
sistor in your unit. A builder in
Chile will not be happy if you
merely specify a Radio Shack
part number. . .give a bit more
in details since his Radio Shack
may not carry the full line.

One of the main reasons why
73 is so treasured by DX hams is
that it runs more construction
projects than any other ham
magazine in English in the
world. We can’t come close to
the Japanese ham magazine,
but then they have about three
times as many active hams
there as we do, so that’s natural.
If | could get someone to trans-
late the Japanese construction
projects, | could put out a couple
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R-600

“Now hear this”...digital display,

easy tuning

The R-600 is an affordably priced, high
performance general coverage communica-

tions receiver covering 150 kHz to 30 MHz in

30 bands. Use of PLL synthesized circuitry
provides maximum ease of operation.
R-600 FEATURES:

» 150 kHz to 30 MHz continuous coverage,
AM, SSB, or CW.

« 30 bands, each 1 MHz wide, for easier tuning.

* Five digit frequency display. with 1 kHz
resolution.

» 6 kHz IF filter for AM {wide), and 2.7 kHz
filter for SSB. CW and AM (narrow).
Up-conversion PLL circuit, for improved
sensitivity, selectivity, and stability.

« Communications type noise blanker elimi-
nates “pulse-type” noise.

RF Attenuator allows 20 dB attenuation of
strong signals.

Tone control. * Front mounted speaker.

« “S” meter, with | to 5 SINPO “S” scale, plus
standard scale

Coaxial and wire antenna terminals.

100. 120, 220, and 240 VAC, 50/60 Hz.
Selector switch on rear panel.

« Optional 13.8 VDC operation, using DCK-1
cable kit.

Other features include carrying handle.
headphone jack, and record jack.

e

.

Optional accessories for R-600 and R-1000:

* DCK-1 DC Cable kit. * SP-100 External
Speaker.

¢ HS-6. HS-5. HS4 Headphones.

* HC-10 Digital World Clock.

R-1000

High performance, easy tuning,
digital display

The R-1000 high performance communica-
tions receiver covers 200 kHz to 30 MHz
in 30 bands. An up-conversion PLL
synthesized circuit provides improved
sensitivity, selectivity, and stability.

R-1000 FEATURES:

» Covers 200 kHz to 30 MHz.

» 30 bands, each 1 MHz wide.

« Five-digit frequency display with 1-kHz
resolution and analog dial with precise gear
dial mechanism.

« Built-in 12-hour quartz digital clock/timer.

* RF step attenuator.

» Three IF filters for optimum AM. SSB, CW.

« Effective noise blanker. * Tone control.

» Built-in 4-inch speaker. * Dimmer switch.

* Wire and coax antenna terminals.

» Voltage selector for 100, 120, 220, and 240
VAC. Operates on 13.8 VDC with optional
DCK-1 kit.

TS-530S

“Cents-ational”...IF
shift, digital display,

signals.

narrow-wide filter switch ¢ Narrow/wide filter selector
switch for CW and/or SSB.

The TS-5308 SSB/CW

« IF shift tunes out interfering

.
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frequencies.

» RIT/XIT front panel control
allows independent fine-tuning
of receive or transmit

TS-660

The TS-660 “QUAD BANDER”
covers 6, 10, 12, 15 meters.

» FM, SSB (USB), CW. and AM

» Dual digital VFO's

« Digital display

« IF shift built-in

« 5 memories with memory scan
+« UP/DOWN microphone

« All-mode squelch

transceiver covers 160-10 meters

using the latest, most advanced

circuit technology, yet at an
affordable price.

TS-530S FEATURES:

» 160-10 meters. LSB, USB, CW, all
amateur frequencies, including
new 10, 18, and 24 MHz bands.
Receives WWV on 10 MHz.
Built-in digital display (six digits,
fluorescent tubes). with
analog dial

« Built-in speech processor, for
increased talk power.

» Wide receiver dynamic range.
with greater immunity to
overload.

» Two 6146B's in final, allows
220W PEP/180 W DC input
on all bands.

» Advanced single-conversion
PLL, for better stability. improved
spurious characteristics.

» Adjustable noise-blanker, with
front panel threshold control.

Optional accessories:

» SP-230 external speaker with
selectable audio fiiters.

* VFO-240 remote analog VFO.

* VFO-230 remote digital VFO.

* AT-230 antenna tuner/SWR
power meter.

* MC-50 desk microphone

*» KB-1 deluxe VFO knob.

* YK-88C (500 Hz} or YK-88CN
{270 Hz) CW filter.

* YK-88SN (1.8 kHz) narrow
SSB fllter.

P KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut,

Compton, California 90220

« Noise blanker
+ CW semi break-in/sidetone
» 10 W on SSB, CW, FM;
4 Won AM.
Optional accessories:
* PS-20 power supply
* VOX-4 speech processor/VOX
* SP-120 External speaker
¢« MB-100 Mobile mount
* YK-88C. YK-88CN CW filters
* YK-88A AM filter.
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hundred pages a month of
things for you to build.

I've mentioned before that if
you have a DX friend you can
help him a lot by giving him a
subscription to 73. The maga-
zine gets positively worn out in
most countries. A few years
ago, when the dollar was weak,
they had no problem getting the
magazine, but today it's almost
prohibitive in many countries.
Of course, behind the Iron Cur-
tain they are not permitted to
send money for magazine sub-
scriptions, so they have to de-
pend entirely on the friendship
of fellow hams who are more for-
tunate in where they live.

CQ FAILS CODE TEST!

One of our readers in New
Mexico sent in an envelope he
received from our friends at
CQ. On the cover is a bunch of
Morse code. The reader trans-
lated the code for us, chuckling

Continued on page 140

HAG5R

QSL OF THE MONTH: AG5X

This month’s winning QSL is from Bob Jackson AG5X of Webster
TX. Bob has a stunningly simple uitra-modern QSL design. The call-
sign is presented visually around the upper left-hand perimeter of
the card. The callsign is displayed in modern type in the lower right-
hand space balancing the image and contributing to the overall
pleasing effect of the card.

To enter 73 Magazine’s QSL of the Month Contest send your QSL
in an envelope to: Editorial Offices, 73 Magazine, Peterborough NH
03458. Specify a book from 73's Radio Bookshop (located elsewhere
in this magazine). Entries which are not in an envelope or do not se-
lect a book will not be considered.

Well.. .ICanDream, Can’t1? by Bandel Linn K4PP

m the guy you were talking to on 2 meters! Please follow me to our yacht
landing for dinner!”

8 73Magazine * November, 1982
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The World System

ICOM America, Inc, 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155/3331 Towerwood Dnve, Suite 307, Dallas, TX 75234(214620-2780.

Al stoted specificanons are opproximate and subject fo change withour nonce o obligotion. All ICOM raghos significontly exceed FCC reguianons liminng spur ous @ migsons

Fig. 2. Hookup connection function chart.
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Mike Strange WA2BHB
PO Box 58

e

_)}l OURATION

10xF x®

500K

2N22224A

470K

Fig. 3. MB-1 PCB layout, component side.

tion. Timing can be set from
milliseconds to hours. Note
that C1 must be a high-
grade, very-low-leakage
electrolytic capacitor.
Cheap or surplus capacitors
have far too much leakage,
and the circuit will not work
with them

The frequency of oscilla-
tion is controlled by the po-
tentiometer labeled OSC
This potentiometer can be
from several Ohms to meg-
ohms. The higher the value,
the lower the frequency of
oscillation. The output fre-
quency is determined by the
05-uF capacitor and R-OSC.
You can get this circuit to
work up into the megahertz

range, but above 500 kHz,
stability becomes a problem
for such a simple circuit.

A buffered input is avail-
able by using the 2N2222A.
It also acts as an inverter.

The output leve! from the
circuit for the astable and
oscillator modes is con-
trolled by the 10k-Ohm out-
put potentiometer. As de-
signed, the circuit will drive
an 8-Ohm or greater speak-
er. In a reasonably quiet
room, you can hear the au-
dio output quite well

Construction

Building of the circuit is
very easy if you use the
printed circuit board ap-

a) " ]JUMPER TO GROUND
— _]—|

STD *+ ] 8 i

v -
BATTERY

Ao
8-16 OHM
SPEAKER
GND

L

?/,

q’? CLIP TO DC POWER
OF CIRCUIT UNDER

c)

S-16v =

—oB F 0 Ao-

100K
*~— SHIELD
8
PROBE
TIP

CLIP TO GND OF CIRCUIT
UNDER TEST

NEGATIVE GOING PULSE FROM
CARRIER DROP INDICATOR

j o

AUDIO "BEEP” TO AUDIO
OUTPUT OF REPEATER

Fig. 4. MB-1 PCB layout, foil view.

proach. Fig. 3 shows the pic-
torial layout of the PCB. Fig.
4 is a foil view of the actual
printed circuit layout. Parts
are not critical, but if you
use cheap parts, the circuit
performance is significantly
degraded. Since this circuit
is so small, it pays to use
first-class prime parts

Checkout and Setup

The fastest way to verify
that your MB-1 works is to
configure it as a generator.
Hook up the board as per
Fig. 2, function 1. Fig 5
shows sample physical con-
figurations, so you can
make sure you have every-
thing correct. Set R-OSC at
mid-range and R-QUTPUT
for maximum audio. After
you apply Vcc, you will hear
a tone from the speaker. If
no output, vary the R-OSC
and R-OUTPUT settings. If
you still don’t hear anything,
start checking for bad ICs,
incorrect wiring, solder
shorts, etc.

Applications for the MB-1

| have found the MB-1 to
be the most useful and
cheapest little circuit I've
designed. | have one in two
different testers acting as

simulated microphones. An-
other is used as a CMOS
spare logic probe. | particu-
larly like the audible feature
50 | can hook it to one part
of a circuit and not have to
look at it to know what is go-
ing on. And vet another is
being used as a basic
455-kHz signal generator for
rough applications. And last
but not least, one is the origi-
nal “beeper” for my Porta-
Peater repeater

You will probably think of
more applications for this
circuit after you have made
a few. Figs. 2 and 5 should
get you up and running. Af-
ter you have put a few of
these modules to work
you’ll probably wonder how
you got along without them!

I'm more than happy to
answer any questions or pro-
vide any application assis-
tance you may need. How-
ever, please provide an
SASE. This greatly speeds up
the answer process and
keeps me from destroying
the household budget

W-S Engineering has a
complete kit of all parts in
cluding a PCB for $12.00
postpaid in the US A, (W-S
Engineering, PO Box 58,
Pine Hill N} 08021). 1

Fig. 5. Sample applications. (a) Hookup for audio signal gen-
erator (function #1). (b) CMQOS logic probe with LED indicator
(function #7). (c) Repeater beeper (indicates timeout reset)
with negative pulse trigger (function #3).

12 73 Magazine * November, 1982

Bare PCB
NES555 IC
CD4011BE IC

.10-uF capacitor, 50 V dc (2)

16-pin DIP socket

10k trimpot (Panasonic Q0A14)
2 500k trimpots (Panasonic Q0A56)
.01-uF bypass capacitor, 50 V dc

.047 metallized polyester capacitor

Parts List

8-pin DIP socket
2N2222A transistor
47-uF, 16 V dc capacitor
22k, Va-W resistor

2 2.2k, Ya-W resistors
470k, Ya-W resistor

1k resistor

100k, Va-W resistor

T1 % Red LED
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3-Element Monobanders also available.
Optional BN-86 bafun recommended for above antennas

MECHANICALLY Hy-Gain monoband antennas
empioy the best materials available and are
fabricated with accurate tooling for an Integral
balance so all parts work together. For example,
our element-to-mast brackets are the best in the
industry and our tlltable mast-to-boom clamps
are unique. Stainless steel hardware is chemi-
cally passivated to eliminate rust. Al tubing and
parts are deburred and finished so you don't
have to re-manufacture the antenna before in-
stallation. It all adds up to antennas with maxi-
mummechanicalintegritythatwithstand 80 mph
(129 km/h) windloads and radial ice.

Tiltable Aluminum Boom-to-Mast Bracket

|Remove
These®
Bolts

10SBAS

A

|
)

ELECTRICAL performance is not based on
theoretical calculations alone but is tuned and
tested for optimum results on our government
approved test range. Hy-Gain's factory tuned
52 ohm Beta Match is exclusive and assures
positive dc ground for lightning protection and
reduced precipitation static. Though sometimes
unconventional, our meticulous element
spacing assures maximum F/B ratio and un-
compromising power gain. VSWR at resonance
is less than 1.5:1. All Hy-Gain monobanders
handle maximum legal power with a 471 safety
margin. In short, electrical performance Is at
maximum by design and requires no re-tuning

SPACE problems are virtually eliminated. Even our largest mono-
band antennas fit most residential lots. And thanks to Hy-Gain's
careful materials selection and superb mechanical engineering,
the welght and windload of antennas is at an absolute minimum to
permit stacking on conventional heavy duty towers and rotators.
This gives you maximum DX performance even with limited space

MONOBAND BEAMS

402BAS
204BAS 20m 402BAS 40 m
5 ©0000 High CW ) = ~
¥ — -CW g‘, = = |
| Low Phone ol P
- — 1 f_j"f._g : High Phone !_’-""1,5‘ = E
155BAS

105BAS

‘e
,E}'\'} ==

YT

Hy-Gain Monobander Antennas Maximus
at Better Amateur Dealers

\ 204BAS T ’ /

| TELEX hy-gain

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave So.. Minneapolis, MN 55420 U.S.A
Europe Le Bonaparte—Office 711, Centre Affaires Paris-Nord, 93153 Le Blanc-Mesnil, France

.
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Remote-Control Your IC-701

Simpler than commercial controllers, this home-brew unit
nevertheless features push-button band changing and frequency
selection, scanning, and expanded coverage.

Glenn Williman N2CW
612 Auth Avenue
Ocean NJ 07712

oon after purchasing my
701, | became inter-
ested in exploring the

remote-control capabilities

Front view.

Side view.
14 73Magazine « November, 1982

of the radio. | was not will-
ing to spend the money for
the manufacturer’'s unit,
but | also did not need
many of the built-in fea-
tures obviously intended
for use with their compan-
ion 2-meter set, the 1C-211
Some cautious experiment-
ing with the accessory con-
nector on the rear panel led
to the design of this rela-
tively simple control unit
which can perform all the
operations | feel are neces-
sary for operation on the HF
bands. Basically, this unit
can perform the following
functions:

® push-button control of
bandswitching

® frequency selection

® manual frequency scan-
ning (fast or slow)

- |
L —— T
FREQUENCY | — t
INPUT f———— oesounce |
|
12 KEYS 1

BAND |5 —{  DIGITAL L
INPUT — — - SCAN
| 8
LATCH
6 KEYS | |
— 3 &
B3 . =]
' 1
| — —
TUNING -

1“9
INPUT | osciLLaTor |
_—

3 KEYS | I— S
|

S ——
KEYBOARD

R—

t—

F
CONTROL
)

® extension of frequency
range of standard 1C-701

Theory of Operation

In order to understand
the operation of the re-
mote-control unit, the re-
quirements for controlling
the 1C-701 must first be ex-
amined.

The synthesizer in the
IC-701 contains two preset-
table up-down counters
which control the program-
mable divider in the phase-
locked loop (PLL), one
counter for each of the two
vfo positions selectable on
the front panel. The fre-
quency data is encoded and
read in serially, and in the
normal mode of operation
the data contains four char-
acters, i.e., after the serial

"

—A, MOOIFIED
L V’BCD CODE

-
— MATRIX
'8 ENCODE

| TO SYNTHESIZER

—

|
J
—n 1
VOLTAGE
DIVIDER vOLTAGE
NE TWORK 2 PROPORTIONAL
l TO BAND

= (I

| S

-—> TO PLL UP/ON
CLOCK

— — > UP/ON CONTROL

Fig. 1. Block diagram.



Now...300 Baud & Super-R.

for either iRL terminal unit

oAll circuits on small module inside TU
oNo changes to our outstanding filters
oJust add one switch and the module
oFactory installed or you can do it

THE RTTY ANSWER

INPUT LEVEL

“\\\:;;IT
! :
THRESHOLD

ON

T4 X
the most powerful RTTY pro
for your Apple computer ;

s 28
0 65 pages of excellent documentation -
0 Features galore

and still the finest n RTTY

the FSK-1000 Terminal Unit

0 Unparalleled selectivity achieved with
sophisticated true limiterless design

oUltra sharp active filters

o Tunezble shift (80-1000 Hz.)

o Selectable bandwidths (100/55 Hz.)

0 Three mode autostart

oPositive dynamic range indicator

0Extruded aluminum enclosure

o Adjustable "mark hold"

oKeyboard activated transmit

oOptional AFSK keyer

O Internal loop supply, RS232, § TTL

from iRL 700 Taylor Road

the FSK-500 Terminal Unit

O Superior selectivity

0 Selectable bandwidths

o All standard shifts

0 3 shift AFSK keyer included
o Narrow shift 1.D. included
0 Preselector included for QRM sudression
0 Economically priced

o Fully wired and tested

o Compact size

O0RS2320r TTL

0 Optional loop supply

Columbus, Ohio 43230 (614) 86u4-2464

Visa or Master Card accepted. Immediate delivery.

If you w-ite RTTY computer programs, call us. We are looking for new ideas in software.



So
L
R

INd148
1s)

|

) 4

) 4

Y

) 4

) 4

Y

B

20M
10M

4017

I5M
160M
40Mm

S B RE

80M

)
o
|

CcoM

-
o4

data of the first four charac-
ters is entered, any suc-
ceeding data is ignored un-
til the counters are again
cleared.

Automatic bandswitch-
ing is accomplished by a
stepping relay which is driv-
en by a differential compar-
ator. A front-panel switch
selectable tap on a voltage-
divider chain is compared
to a similar voltage-divider
chain switched by the step-
ping relay. When the two
voltages are approximately
equal, the relay is de-ener-
gized.

Therefore, two types of
signals are required: a series
of pulses to program the
frequency of the synthesiz-
er and an analog voltage
proportional to the desired
band. Fortunately, access
to these signals (and many
others) is provided at the
accessory plug on the rear

=
TO 7TOIPIN® 2 20 24 23 22 21 18
«15v 0 8 4 2 1 c

Fig. 2. Remote-control circuit.

panel of the IC-701. The fre-
quency programming in-
puts are always active and
are terminated internally
either by resistors to ground
or within the PLL LSI unit.
The analog voltage input
for bandswitching becomes
active only when the band-
switch on the front panel of
the 1C-701 is placed in the
external position.

Circuit Description

Knowing the types of sig-
nals required and the fur-
ther requirements which |
imposed of using simple
push-buttons and CMOS
circuitry, the circuit shown
in Fig. 2 evolved. A block
diagram is shown in Fig. 1.

The frequency informa-
tion is keyed in by twelve
SPST push-button switches
which are effectively de-
bounced and encoded with
a diode matrix.

16 73 Magazine ¢ November, 1982

As the switch is closed, in
Fig. 3, the inverter is pulled
to ground and any bounce
is damped by the effect of
the RC network. When the
switch is opened, any
bounce is again damped
since as long as any of the
damped or filtered bounce
transients do not exceed
Veel2, the switch is effec-
tively debounced at the
output of the inverter. For
this circuit, 100k and .01 uF
provided the necessary
time constant for the
switches used.

The debounced switches
for 0 through 9 are then en-
coded into a BCD code. The
exception is the 0 key. A
separate line is used for the
0 character, rather than
representing it as the ab-
sence of all other lines. This
is presumably required
since the PLL unit loads

Y
B ‘Ij_b_\
P T0 DIOOE
MATRIX
L

Fig. 3.

data serially one “digit” at a
time with each keystroke.
The C and E keys are con-
trol signals. The C key
clears the counters, and the
bottom edge of the select-
ed frequency band will be
displayed. The E key resets
the counters and must al-
ways be used prior to enter-
ing digit information.

In order to achieve push-
button control of the band-
switching, a digital scan
and latch circuit is used. A
4001 RC oscillator running
at about 4 kHz clocks a
counter with decoded out-
puts (in this case a 4017,



CT2100

HAL Puts MORE Behind The Butions

jooi Half
72 or 36 White or Auto
Character Characters Full TX/RX
Lines Unshlft Duplex Control
45-1200 Baud RTTY 2 Page Status on Synchronous
1-100 WPM Morse Display Indicator Space Idle
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e CT2100 Communications Terminal

e KB2100 Keyboard

* Video Monitor
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15""
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v 345

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801
217-367-7373

e RM2100 Rack Adapter
e MSG 2100 2000 Character
“Brag Tape” ROM

i

-

9" TV Monltor = ‘4 |

KB2100
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Fig. 4(a). Control circuitry component layout.
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Fig. 4(b). Control circuitry PC board.
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since they were available).
Assume the counter is
stopped in state #1, and the
clock is inhibited by the 10k
pull-up resistor. Depressing
any of the other five keys
corresponding to states 2
through 6 pulls down pin 8
of the 4001, since outputs 2
through 6 are low, and en-
ables the clock. The count-
er cycles until the high
decoded output corre-
sponds to the depressed
key. Then the clock and
counter are again stopped
Essentially what happens is
that the selected output
line of the counter is
latched high by whichever
key is momentarily pressed.
This selected line also con-
trols one of six bilateral
switches (4016s). The input
side of the bilateral switch
is connected to a voltage
divider whose voltage cor-
responds to a particular
band, and the outputs are
all common and fed to the
band select input of the
701.

Another 4001 RC oscilla-
tor serves as the scan clock
input to the 701 in order to
clock the divider in the PLL
unit which tunes the synthe-
sizer up or down in frequen-
cy. There are two inputs for
this on the 701. Clocking
one line will increment or
decrement the synthesizer
depending on an up or
down signal on the other
line. The RC oscillator is run
at both a fast (500-Hz) and
slow (10-Hz) rate so that
fast and slow tuning can be
accomplished. The H key
tunes the 701 higher in fre-
quency; the L key tunes
lower in frequency, and the
F key increases the tuning
rate to a fast scan and must
be depressed withan Hor L
key for fast tuning.

Power for the remote
control is obtained from the
15-V-dc pin on the 701 ac-
cessory plug and is then reg-
ulated down to +8 V and
+5 V for the different por-
tions of the circuit. The up-
down counters (fast and
slow) and the frequency
preset logic are all standard

7 8 9 160 80 40
4 5 6 20 15 10
| 2 3 0 F U
c 0 3
Fig. 5(a). Keyboard component layout.
S Lo 8 ..
- - - ‘ - g - 8 - 7
—o—o0 0 %o 9 ©o©vo po
(-] -] -] L:J L]
O e e O

C 40
80 160 10

CMOS in the 701 and run at
45 V dc. The bandswitch-
ing voltage dividers in the
701 are fed with regulated
+8 V dc, so this must be
duplicated in the remote-
control unit.

Coristruction

Two printed circuit
boards were designed for
this project, although a
small IC breadboard will
work nicely. One is for the
keyboard (3 X 4.5”) and
one is for the control cir-
cuitry (6.75” X 4.5”). These
are shown in Figs. 4(b) and
5(b). The push-button

15 20 F O

o o ||/ 0 0 5o

N2GW

u F

Fig. 5(b). Keyboard PC board.

switches mount directly on
the printed circuit board.
Parts placement is shown in
Figs. 4(a) and 5(a). The
boards mount in an LMB
type MDC 752 modular
console. Ribbon cable (12-
conductor) is used to con-
nect the remote control to
the accessory plug for the
1C-701

Operation

The layout of the
keyboard with the band-
switching and tuning keys
on the right side and fre-
quency selection keys on
the left side lends itself to
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easy operation. Typical
usage of the remote control
goes like this:

1. Change band using one
of six band select keys

2. Enter particular fre-
quency, e.g., 21.3200, by
using the 12 frequency se-
lect keys (sequence keyed
in this example would be
£3200)

3. Tune up or down (fast
or slow) using the 3 frequen-
cy scanning keys (below
band select keys).

Changing from one band
to another and moving
from one end of the band to
the other can be done con-
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NOT JUST ANOTHER
REGULATED POWER SUPPLY!

The FASTRAK® model 2001 voltage regulator
module is ideal for making reliable power
supplies in a jiffy. Use it to power your
mobile rig, other FASTRAK?® series modules
or as a general purpose bench supply.

P Component selection sets output
voltage (3.3 to 400 V dc) and current
capability (5 mA to 100 A). Over
voltage protection and remote shutdown
included. Uses no ic’s.

>

One evening assembly using 2 x 3.6
inch pc board and comprehensive
instructions supplied.

P Price: $10.80

Price includes: glass-epoxy, etched, plated, drilled pc board;
instruction manual; postage in U.S.A. (Ohio residents add
5% sales tax).

Send $1.00 for illustrated F4STRAx® product catalog and
refund coupon.

PROHAM ELECTRONICS INCORPORATED

34620 LAKELAND BLVD  EASTLAKE OH ‘4u0dy
(21k) 951-211.0

siderably faster than by
manual tuning, and with no
transmitter tuning, the
capability for instant QSY
becomes more realizable

There are several in-
teresting operating tricks
which can also be ac-
complished with the
remote control

1. The RIT, once turned
on, will not be defeated
when tuning with the
remote control, as it will
with the manual tuning con-
trol

2. Pressing “E” and ""1” si-
multaneously and releasing
the “E” first will add 1 MHz
to the displayed frequency;
however, the display will
only change on 20 meters
and the display will in-
dicate 15.xxx.x.

The following is a list of
the expanded coverage that
is available:
160m —1.000.0 to 29999,
80m—3.0000 to 49999,
MHz will not display “4”
40m —7.0000 to 7.9999;

20m—14.000.0 to 159999
15m—21.000.0 to 22.9999
MHz will not display “22”;
10m —no expanded cover-
age

There are obviously
other features that could be
built into the remote con-
trol. Memory would be a
“nice-to-have” addition and
really not that hard to do
although the sequential
(serial) data input require-
ment does complicate
things somewhat. | don't
miss additional memory,
over the two in the 701, but
then again | didn’t miss the
remote control until | be
gan using it. The ability to
instantly move to ditterent
trequencies around the
band is the most useful
one tor me and it has be
come an operating conve
nience | wouldn’t be
without

Keys for the keyboard
and circuit boards are
available. Please enclose
an SASE for details.

({11

The Electronic Rainbow Receiver consists of a receiver
with an external down-converter that mounts at the
antenna, feeds the voltage to the LNA through the coax
cable. The 4GHz signal is down converted to 70 MHz
and is fed through the RG59/U coax to the receiver.

RECEIVER FEATURES

Built in RF modulator e Detent
Tuning-3.7 to 42 GHz e Variable
Audio-5.5 to 7.5 MHz e Invert Video
e Channel Scan ® Voltage monitor-
ing ® Meter output ® Remote Tuning
SPECIFICATIONS:

Single Conversion Image Rejection
Downconverter ® Threshold 8 db
CNR e |F Bandwidth 2dMHz e Out-
put IV Audio and Video e IF Fre-
quency 70MHz e Video Bandwidth
45MHz e Size 3%2"Hx812"Dx11va"W

Hsk about

KIT =1 — Contains:

® Down Converter built

e Complete instruction
[EQUELR

We will accept telephone orders for Visa & Mastercard

No C.0.0. Orders

317-291.7262
TO ORDER CALL g 0eo 0 2e00

9aat¢n teec(
to p/ay
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6254 LaPas Trail

Complete Satellite TV Receiver

® Mainboard ® Tuning Board e Down-
converter Board e Modulator Board
e All parts needed to complete receiver

e Cabinet, attractive black brushed ano-
dized metal with silk screened front

and back for a professional look
e 70 MH2 Filter is pre-wired and tested.

Complete kit weighs 10 Ibs. Please add sutficlent postage

Indianapolis, Indiana 46268

SATELLITE TELEVISION RECEIVER K’Ts

SR

Rainbow Kits are supplied with simple step by step in-
structions. All the circuits that you need .expensive test
equipment to do are pre wired and tested. All printed
circuit boards have the outline of each part printed on

them.

KIT #2 — Board Kit Contains:

e Main Board ® Tuning Board ® Down-

converter board ® Modulator Board

manual

in case.

$395.00

e Parts List, assembly and alignment
e 4GHz local oscillator and 70MHz filter

is pre-wired and tested. $~|29 oo
L

Instruction manual. Contains printed
circuit board layouts, parts placement,

and alignment instructions. $2s oo
L]

ELECTRONIC
RAINBOW = ..



NEW! ’{ Q‘
POLAR RESEARCH’S 5\\\‘

Multi-Directional, Motor Driven Antenna Mounting ANTENNAS NoT INCLUDED)
Systems For Discriminating Radio Operators! :

Never before has an antenna mounting system been available to radio operators
with the advantages and features of Polar Research’s Li‘l Slipper. The tremendous ver-
satility and widespread applications of the Li'l Slipper system eliminate any cumbersome,
awkward, inefficient and inaccessible antenna configurations due to the old normal
single mast, vertical antenna stacking. Greatly reducing tower interference to the radia-
tion pattern of the antenna, the Li'l Slipper's design effectively distributes wind-load
evenly on the tower’s structure while maintaining all antennas in a true perpendicular
position, tangent at any point to the rotor’s arc.

Exclusive Li'l Slipper features include a high torque geared drive motor; all electric,
end-of-rotation circuitry; acceptance of masts up to 2" 0.D. on all four housings; and
limitless applications with VHF, Split-Boom, H.F. Beams, Quads, TV/FM antennas, and

even UHF Dishes and Corner Reflectors.

INTRODUCTORY PRICE - $399.95 PLUS SHIPPING
(Visa and Mastercard Accepted)

Call Toll Free 1-800-328-2041

U.S. AND FOREIGN PATENTS PENDING
» 176

Polar Research, Inc.
P.O. Box 781
Thief River Falls, MN 56701; Phone (218) 681-7413

DEALER INQUIRIES INVITED




Automatic Beam Aimer

Here’s the scoop on adding set-and-forget convenience to your
rotator control. Works with most common control boxes.

Guy Slaughter K9AZG
753 W. Elizabeth Drive
Crown Point IN 46307

have a smart knob in my

shack. It looks like any
other dumb old pointer
knob sticking out of a black
box, but it's really quite
clever. Turn it to a given
beam heading, and it makes
the Cushcraft tribander
atop the tower outside my
house rotate to that same
direction and stop there, all
by itself

I built its prototype origi
nally for my sightless
friend, W9PBS, who until
then had a problem know-
ing which way his four-ele-
ment monobander was
aimed. The voltmeter nee-
dle on his Ham |V rotator
control that usually reads
out the direction his beam
is pointing is worthless to
him, of course. It was while
mulling over the problem
of converting that analog
needle’s silent message into
something more useful that
I came up with the idea for
the smart knob. And | liked
it so well while debugging it
and burning it in on my own
operating table that | had to
build one for myself.

That's because my own
DC-45 rotator control,
identical with the Ham
IV’s and the control for the
CDE’s big antenna whirler,
the Tailtwister, requires
holding down both a brake
release and a direction
button while the beam is
swinging from one com-
pass point to another. This
can take as much as half a
minute for a 180-degree di-
rection change. The smart
knob, on the other hand,
requires only a quick twirl
to the desired beam head-
ing and it does the rest it-
self, bringing the antenna
around to the target while
| tweak my transceiver tun-
ing to peak that rare call
up out of the mud and pre-
pare to enter it in my log

If you have a CDE rota-
tor, | think you’d enjoy a
smart knob, too. Mine’s
been in use for many
months now without ever
rebelling at its task. So has
the one in daily use by
WIPBS, who actually
switches it between two
separate Ham Vs, driving
15- and 20-meter mono-
banders mounted on sepa-
rate towers.
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The knob itself is fas-
tened to the shaft of
a 25k pot extending from
a black box which, along
with all the other parts and
pieces inside except those
scrounged from my junk
collection, was bought at
my neighborhood Radio
Shack, for a total of less
than $50. The heart of the
gadgetry inside the box is
that pot and a 12-volt-dc
power supply capable of
providing 150 mA or so (see
Fig. 1). The supply feeds two
sections of an LM339 quad
comparator chip, three
2N3904 transistors, and
three 12-volt relays with
DPDT contacts rated at
three Amps. (See Radio
Shack numbers in the Parts
List.) But before we get into
their functions, let’s discuss
the CDE rotator control
system.

It is a conventional low-
voltage ac capacitor-start
motor whose direction of
rotation depends on which
half of its winding pair is en-
ergized. Though the light-
duty CD+45, the medium-
duty Ham 1V, and the
heavy-duty Tailtwister rota-
tors have different braking
systems and varying num-

bers of ball bearings in their
innards, they are similar
electrically and their con
trol boxes are identical
Each contains the motor-
feed transformer, the start
capacitor, three push-and-
hold button switches for
brake release and direction-
al control, and the direc-
tion-indicating circuitry.
That circuitry consists of a
power supply which pro-
vides 13 volts dc, a voltme-
ter to read it, and a calibra-
tion pot

Inside the motor housing
there is a variable resistor
shunted across the floating-
ground, 13-volt supply (and
connected to it by rotor ca-
ble terminal posts 3 and 4
on the back panel of the
control box). The movable
arm of that remote resistor,
mechanically linked to the
motor rotor, is chassis-
ground, cabled to terminal
post 1 on the control unit.

The resistor is tied into
the direction-indicating
voltmeter circuit so that the
meter reads full scale—13
volts—when the rotor is
fully clockwise, zero volts
at full counterclockwise,
and 6%z volts at the halfway



point. The voltmeter face is
calibrated accordingly,
north at half scale, south at
full clockwise and full
counterclockwise, with the
other points of the compass
in between.

And that's where the
smart knob comes in. If we
connect the outside termi-
nals of its 25k pot across
binding posts 3 and 7 on the
rear apron of the control
box (shunting the rotor-feed
wires already there), the pot
will be in parallel with the
13-volt, direction-indicator
supply, and the pot’s center
terminal will show a volt-
age to ground proportional
to the difference in relative
settings of the pot and the
rotor-mounted resistor.

With the rotor turned
due north so that 62 volts
appears on the voltmeter,
turning the smart knob’s
pot to halt rotation—map
north as indicated by the
pointer knob, straight up —
will bring to zero the volt-
age between its center ter-
minal and chassis ground.
Now rotate the pot clock-
wise, and that zero voltage
will climb toward plus 62,
depending upon the degree
of rotation. Turn it counter-
clockwise, and the voltage
will fall back to zero at the
midsetting, then begin a
negative climb to —6%
when it's at full counter-
clockwise.

That’s the secret of the
smart knob’s intelligence
All we need to do now is
harness this intelligence to
control the rotor motor and
braking circuit so that our
beam points wherever the
knob tells it to.

Fig. 1 shows how the cen
ter terminal of the 25k lin-
ear-taper pot feeds two sec-
tions of the comparator
chip so that one senses posi:
tive voltages, the other neg-
ative. Because each turns
on a switching transistor
whose collector current
flows through relay coils,
one or the other relay is
pulled in whenever there is
a difference in rotation an-
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RS 273 I385
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K3, BRAKE RELAY

Ki-3,RS$ 276-206

Fig. 1. Rotator control schematic.

gle between the smart knob
and the beam rotor

The relay contacts paral-
lel the push-button
switches of the rotor con-
trol box, thus energizing
the brake and rotor motor,
which swings the antenna
to the direction called for
by the smart knob; then the
contacts open to hold it
there. They are so intercon-
nected that even a compo-
nent failure or human error
cannot trigger simultane-
ous clockwise and counter-
clockwise rotation. And
there is a time-delay circuit
in the brake-release relay’s
switching-transistor circuit-
ry ensuring that the rotor—
and the heavy load it car-
ries—coasts to a stop be
fore the brake is reapplied,
thus averting the tower-
twisting, rotor-ruining
torque that the inertia of a
suddenly-braked antenna
can exert

The component values
shown provide a variable
braking delay of about two
to five seconds, adequate
for my tribander and the
heavier four-element mono-
banders used by W9PBS

There is one small limita-
tion. Because the voltage
signalling the counterclock-
wise comparator to turn on
its switching transistor falls
to zero when antenna rota-

1 cabinet (270-453)
3 relays, 12 V, DPDT (276-206)
1 on-off switch (275-612)

2 100k minipots (271-220)

1 14-pin dip socket (276-1999)

1 47-uF electrolytic (272-1027)
1 22-uF electrolytic (272-1026)

1 PC board, 4%z "

Parts List

1 transformer, 12 V, 300 mA (273-1385)
1 package (2) zener diodes, 6 V (276-571)
1 25k pot, linear taper (271-1715)

1 package (15) 2N3904 transistors (276-1603)
1 quad comparator LM339 (276-1712)

2 1,000-uF electrolytics (272-957)
1 3-Amp rectifier diode (276-1143)

x 6" (276-1394)
1 package push-in terminals (270-1394)

1 package (50) diodes (276-1620)

3 10k, Ya-Watt fixed resistors

2 100k, Y4 -Watt fixed resistors

2 1 meg, % -Watt fixed resistors

4 1k, Ya-Watt fixed resistors

1 length, (two, three feet) eight-conductor cable*
1 knob, pointer, junk-box type

“If you've got a rotator, you must have some cable some-
where, probably hanging in the garage. My Radio Shack
doesn’t stock it. The other parts will add up to around $45, if

you buy them all new. Happy knobbing.

tion approaches full coun-
terclockwise south, and be-
cause even a smart knob re-
quires a small fraction of a
volt to sense, counterclock-
wise rotation will stop
about 5 degrees from due
south. But that's no big
deal. Most beams have
60-degree lobes; you still
can nudge the antenna the
rest of the way with the
manual push-buttons, or

you can tell the smart knob
to go full south clockwise
where it has lots of voltage
to sense. And it will

There are no particular
construction hints to pass
along. Everything is dc and,
therefore, lead lengths and
dress are not a problem. |
used perfboard and wired
point-to-point because I'm
not into printed-circuit fab-
rication. On one of the
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TOLL FREE ORDER LINE
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CALIFORNIA ORDER LINE

| while They Last

%6.950a. |

=B

13954
R.F. ELECTRONICS

1056 N. STATE COLLEGE 8LVO., OEPT. G
ANAHEIM, CALIFORNIA 92806
AD PRICES GOOD THRY OCTOBER 15

SAT 10 .
CLOSED SUN & MON

TUSA A WHOLE NEW WORLD OF TV VIEWING wITH TUSA'S POPULAR IC's
= NEW MODEL CVI2-40. 40 CHANNEL CABLE TV CONVERTER TOP QUALITY
FRece:ve ail the EXTRA CABLE TV "MIDBAND" & SUPERBAND | NO SECONDS T
CHANNELS on your UMF DNAL
Enminales the neea for renting of leasing This Slabie and LLTE DESENeTON) [vofmur
rehiabie system Converts eaira Cable TV channeis 30 they can | (M IBON | 2 wall Auco Power Amp | $149 | $1
8 18CoIvect 0N the UHF Tunes of your TV set Provides the extra | LM 386N.3] Low Voriage Audo Amo |
TUIDANG G superband Chanaels now dietributed by most 00wV 59
cable companies Channeis 210 13 Can 8130 be seen divectly On the VMF portion of your NE 56 Prase Loched Loop 295
tuner E SoAN Diglal Phase LOCA e LOOD { 1% 3
A MUST FOR VIDEO TAPING FROM CABLE Tv! LMPSSN | Phase Locsed Loap j e f
Tre aystem aiiows yOu 10 Program both pay (pay TV decoder requited) and slandard -~ ) ‘ A | v § I
Cabie Channels for 1aping 0n any VCR — while you are walching
B Gitterent channel on your TV Now S28%%, | w149 | voeonamo 3
| Smote 10 inatalt ang ooerate on any mane ot TV wiin unk mus rosTAGL : X g :; [roe |
WINEGARD BRAND NEW UKF wrie | Aot ro ' :
| M Al Maoulal
75 DHM UHF YAGI ANTENNAS VARACTOR TUNERS ( g G oA = 9
- | £ MC 1446N | Baianced MogDemoduial |
e ~ [ 449 [ 29
va | ® °_ (M 1889 | video Moauia 'w. 248
12 db GAIN UINEAR YOLTAGE REGULSTORS
M DS S voit Positve Vot Reg. 1
CHANNELS 4452 OpTionaL orrae A |
N Winegaid UME Youa ™
Antera Preamp Sacyo  cHOICE  Mitsumi | [ I
& OR MORE 183t Gan 45 MHz 45 MHz N
36" ea 139% o0 Output  %24%,, Output | i rer 26 Von Posite von Reg | .
—a || — dee = = . =18}
POPULAR 0 MV-2109 | Ragat Lead Caps G Axial Lead Caps —B—
MICROWAVE 33pt Tumng Dioge 10 miae 5V 1-11$25ea  1000midasOV . 111 $ea
. 120rmore WBea moe  Toea
PARTS 18] $120 0 tmiagasv 111 25ea 2200mida IV 1 139ea
10-Up 98 ea e 18ea tmore 1. 1Dea
MRF 901 27 ! | er0miog 35V 1 S9es 2200 mig @ 50V 11 t89ea
”»:u‘ 29 120rmore  49ea 120¢ more 15908
L 4 45 1000 miges Y5V 1-t% 89ea 3300 mtdg 35V 1-31 198 ea
9-Up an 5% MICA CAPS 5% 12 o1 mon 6908 120t mote 1.79ea
MBO-101 9% Wpt 4 ea S60p! 664 ea 2200 mid g 35V 111 12908
5’;‘: %“‘5 LoV mtd ;g 4300 J6cea 12001 89 ea o more 10908
zNem:\?v sermpery MRF 202, 19e | V0o Jtea  3000p! VI9es | 2200 mtog sovno"lw: :g:: Cati us tor CERAMIC DISCS
; 4 % -
PRINTED CIRCUIT THUMB-
WHEEL POTENTIONETERS | TUSA ¥ MAX-2 | PROJECT A UHF - VHE - FM
s ““ (owLDss | BOXES e o SPLITTER
N s 9 MATCHING | Woodgram [ e <N\, 40-900 MHz
‘o 13-99 TRANSFORMERS | This box is 1% W - 4% M ) TUSA
$ 35 6% D wilh & removable | v
- f 100999 | Ingoor 75- 300 $129 | awmioum U-shaped chassis | MAX-3
s 29 10-Up 98 | 11W-3%7H - 670 nsioe. Low Loss 354 db, Low VSWR
% walt, J0R ohm, thumb or screw | Ouldoor 75 - 300 169 $12.50 os. | waterproot
river sdjustable Mount werticalt
0n C 50Mrd3 0r termins 3irioa | 10-Up D sormoa $10.95 ea. l Housing $2.49 e
- - - = —
- [ surpLus AWy POPULAR
SURRLUS - OELITE M | MISCELLANEOUS PARTS
AUDID & VIDED [ad U SYLVANIA y = {
RF MODULATORS A8 - 10K Volme Conlrol
_u Z | VHF VARACTOR TUNERS with DPDT switch $ 1.49
" \ = SWITCH [ 10-up 19
T s 45 MMz output. Channels 2 | Bx10 Speaker Cabinel
(5t 5 | Ihrough 13 s well a3 ihe mig with speaker 1095
AL For band channe!s Schematic in. 2 0r more 895
1 CATV - MATV . vCR | cludea Torouds - 130-12 4
Hoom Up sheet included 75 ohm - 90 db Isciation WNILE TNET LAST! 20 23

up
Torows - 7372
™

OPEN
TUES - FRI
W0-8

\MAIL ORDERS WELCOME - PLEASE INCLUDE POSTAGE - SHIPPED SAME DAY RECEIVED - NO MINIMUM ORDER /

smart knobs that | built, |
used an eight-terminal bar-
rier strip to wire it to the
CDE control box, and on
others | chassis-mounted
six-contact female sockets
so they could be unplugged
from the rotor control box
for testing and fiddling.

However you wire yours
to the CDE control, there is
a small bit of surgery re-
quired: You need to shunt a
two-conductor cable across
the brake-switch contacts
inside the CDE control box
and bring it out to the smart
knob box. There is plenty of
room to work inside the ro-
tor control, and the plastic
cabinet can be flexed
enough to pass the cable
between it and the chassis if
you don’t want to drill it for
a connector socket.

If you use a plug and
socket for this, be sure the
brake contacts are connect-
ed to the female half of the
connector, because the
brake wires are hot with 120
V ac.

With the smart knob
built and connected to the
CDE control box, discon-
nect the brake-energizing
cable so that the antenna
won’t be swinging back and
forth as you adjust the pick-
up-dropout points of the
switching transistors by
tweaking the 100k minipot
feeding pin 4 of the com-
parator chip. Once you
have that minipot properly
set so that the device nei-
ther hunts for a null nor
fails to respond to a 3-to-5-
degree rotation of the smart
knob, you can loosen the
pointer-knob set screw on
the 25k pot shaft to line it
up at due north when the
antenna is pointing due
north.

Having thus compensat-
ed for any discrepancy be-
tween zero voltage at the
pot’s wiping contact and its
precise half-resistance set-
ting, you will find calibra:
tion is remarkably accurate
at all points of the
compass. B

NOVEMBER VALUES
Information and Virginia Orders: (703) 643-1063
Call for Quotes = 13646 Jefferson Davis Highway. Woodbridge, Virginia 22191
Dealer Inquiries Invited {—) Store Hours: M-W-F 12 noon—8p.m , T-Th-S10am —4p.m
P P
TEN-TEC SPECIALS ' | ANTENNAS
515 Argonaut HF XCVR 399.95 ROTORSSUPER SPECIALS AVANTI AP 151 3G 2m On-glass Antenna 28.95
525 Argosy HF XCVR 499.95 ALLIANCE HDT3 9195 | LARSEN LM-150 5/8 Mag Mount 36.00
546 Omn1-C HF XCVR 1069.00 CDE Ham IV 195.95 | MOSLEY HF ANTENNAS CALL
Complete Line of Filters and Accessories in Stock | MINIQUAD HQ | 129 95
CALL FOR QUOTE AAfLPV!‘Z/NPPCCSS‘%?O f;anc)i( gc\ellg ggg gg SUPER STICK ii 58 2m Antenna 1595
ICOM TRANSCEIVERS AND ACCESSORIES vem BUTTERNUT HF6V 10-80m Vertical 109 95
HF - 720. 730, 740 CALL  SANTEC | HY-GAIN ANTENNAS CALL FOR QUOTES
VHF/UHF - 2A/2AT, 3AT, 4AT. 25A CALL :24UD ﬂ" Ha{l&heldH " zcail?g Most antennas now with stainless hardware
MIRAGE VHF /UHF AMPLIFIERS/METERS CALL 'l'OoquO m:;ill, p:\:m;nd = | HY-GAIN ANTENNA/TOWER PACKAGES . CALL
VOGOM ANTENNAS/Zm AMPLITIERS HL32Y 2m Amplifier. 2 n. 30 out 7195 | 32 Now T e m 1018 20m 224 9
5/8 wave 2m Hand-held Antenna 14.95 HL20U 440-450 MHz Amplifier. 21n. 20 out 9800 | A3 New T”ga"d Beam 10 15.2 = ,73 92
walts in. 25 watts out 2m Amphifier 69.95 | 1160V 2m Amphfier. 210 1n. 160 out 29995 | AV3 Ne 'l’,alg R e 445
200 mW n, 25 watts out 2m Amplifier 82.95 HF Tuners CALL ARX ze\:l 'R maveriical i 0
2 watts in, 50 watts out 2m Amplifier 105.95 B New Ringo Ranger 2m 34 50
f KDK FM 2030 25-watt FM XCVR 278.95 A32-19 2m ‘Boomer DX Beam 8195
Power Packet for ICOM 2A/2AT 179.95 220B 220 MHz - Boomer 7495
ASTRON POWER SUPPLIES (13.8 VDC) MICROLOG Act | RTTY /MORSE SYSTEM CALL 214’8 It Boomer'” 144.146 MHz. SSB 68 20
RS-7A § amps continuous, 7 amp ICS 48 .60 214FB “Jr Boomer' 144 5-148 MHz. FM 68.20
S e e U T S BIG DISCOUNTS Al4711 |1-element 2m 3795
) C
RS-20M same as RS-20A + melers 105 50 RTINS Pl A gt Ll Sis AL Rl oTh) 06105
RS-35A 26 amps continuous, 35 amps ICS. 13195 Cal for quotes | s ore A rnand, sealy 3
SoaL eeme G5 RE S5k metous 12135 144 140 190D 3o s et oith B e
VS-35M 25 amp continuous. adjust volt & amp 171 A M “W. MIL [ /
VS-20M 1 amp continuous. adjust volt & amp . . 124.00 ch;‘“;;,/cy\?g:(’swkmwatﬁemr; 59.95/69.95 ;44 :33 :ggzz‘n;égﬂf{r;l?glgig&;aéeam gg gi
MF] PRODUCTS (Call for other MF) items) CNW 418/CNW 518 Ant Tuners 169.95/279.95 |  420.450-18C 420450 MHz 18-element for Oscar 5870
989 New 3 kW Antenna Tuner 287.75 CNA 2002 Auto 25-kW Ant Tuner 399 95 432-16LB 16-element 430-434 MHz Beam/Balun .60 70
962 1.5-kW Tuner switch/meter 18995 | GABLE BY SAXTON | HUSTLER
949B 300 watt Deluxe Tuner 122.00 RG213 Mil Spec 26c/ft | 5.BTV 10-80m V | 999
941C 300-watt Tuner switch/meter 79.95 RG8/U Foam 95% Shield 24c/ft 4.BTV 10~40m Vemca] 78 93
940 300-watt Tuner switch/meter 69.70 8-wire Rotor 2 #18, 6 #22 16¢/1t 3.TBA New % lgrz%ca B 188 95
496 Keyboard It 289.95 | poe 2 | B 5 Rl
752B Dual Tunable SSB/CW Filter 79.95 F MOBILE RESONATORS Standard - Super
YT , TELEX HEADSETS/HEADPHONES , 10and 15 meter 800 1350
BENCHER PADDLES Black/Chrome 34.95/42.95 | "¢)10,C1320 Headphones 28.95/40.95 | 20 meters 11.00 15.95
AEAR KEYERS, READERS, ANTENNAS CALL PRO COM 200 Headset/Dual Imp Mic 81.95 40 meters 13.00 1850
MM.2, CK 2. KT 2 MBA/RO. MBA/RC, Isopoles PRO COM 300 It/wt Headset/Dual Imp Mic 73.95 75 meters 14.00 2895
Send stamp for a flyer Terms. Prices do not include
ORDER TOLL FREE 1-800-336-4799 '\ i e or oo
ders (cashier’s check or money
Orders Only, Please count for prepaid ’f
Order Hours: M-F 11 a.m. to 7 p.m.; Saturday 10 a.m. to 4 p.m. ( i ) :Zggr)e C;Sg f'e nS)ZI e ?g/j:e; “g’r):ce:/ sub/fscln:}
. o o y 5 OLIC NO o)
Bonus: 2% Discount for Prepaid Mail Orders (Cashiers Check or Money Order) che\:gs accepted. Returns subject [g; 10% restc »cﬁ:enq feo
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SWD-1 VIIIEO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video {channel 3 in
out) and also pass thru the
normal undistorted/detected
audio signal. Rocker switch
selects operating mode 10 remove KH2's
distortion from the video or pass all other chan-
nels normally. Simple to assemble—less than 30
minutes. Pre-tuned. Input/output Channel 3. impedance

75 ohms. 117VAC
SWD-1 Video Converter Kit

$69.95

IMON VIDEO STABILIZER

Simple Simon Video Stabilizer
Model VS-125, eliminates the ver-
tical roll and jitter from “‘copy guard
video tapes when playing through
large screen projectors of on an-
other VTR. Simple fo use. just adjust
the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Includes
12V power supply

VS-125 Video Stabilizer, wired

SIMPLE SIMON VIDEO SWITCHING 80X

The Affordable Video
Control Center
Excellent in isolation and no loss
routing system. Simple Simons VSB-
300 Video Switching Box enables
you to bring a vanety of video components
together for easy viewing/dubbing. Also you gain the ability to record
one channel while viewing another. Unit includes two F-type quick
connector ended cables,

VSB-300 Video Switching Box. wired

UHF ANTENNAS and ACCESSORIES

$54.95

® Not A Kit
©19-25GHz @ 38%" Long
® 2348 Average Gain @ Commercial Grade
® Die Cast Waterproof Housing with 44" x 22°

Area tor Electronics
‘ @ Includes P.C. Probe. F-61 Connector and Mounting Hardware

MAE-2 32 Element YAGI Antenna $23.95

Kato Sons' Down Converter Kit #1.9- 2.56Hz%
Designed for Simple Simon by former Japanese CQ Amateur Magazine s UHF
Editor/Engineer. Unit utihzes new ingemous Printed Circuit Probe for maximum
gain Circuit board fits inside MAE -2 antenna housing Requires 1 hour assembly
IC and capacttors pre-soldered
Model KSOC-KIT 1.9 - 2.5GHz Down Converter Kit

Kato Sons” Regulated Varible DC Power Supply
fFor use with KSOC-KIT 1.9 - 2.5GHz Down Converter Completely assembled
with Attractive Cabinet, TV/Converter Mode Switch. Frequency Control and
LED Indicator
Model KSPS-1A Assembled Power Supply

ORDER ALL THREE ITEMS
MAE-2. KSDC~KIT and 95
KSPS-1A for Only 874

Regular price & ordered sepacately 582 BS
CO-AX CABLES ARE NOT INCLUDED

2YZZX VHF-UHF Wideband Antenna Amplitier
2

SN u
& . % 3

Revolutionary New HYBRID IC Broadband Amplifiers

Modet ALL-1 12dB Gain
50 MHz - 900 MHzZ  \ogo) al(-2 3508 Gain
These units are not 4y arlable anywhere eise in the word Each unt will serve many purposes and &
avedable in Kit or Azsembled form Ideal for outdoos of indoor use 1/0 impedance is 75 ohms
Ampiers include seprate co- a1 feed power supply Easdy assembied in 25 minutes No cods
capacitors 1o tune or adpist
ALL-Y Compiete kit w/powes supphy  S24.95
ALL-2 Complete bt w/power supply 3495

Our New STVA 14.5dB GAIN, 14 ELEMENT
COHNEH REFLECTOR YAGI ANTENNA

$34.95

$23.95

SPECIAL
INTROOUCTORY
SAVINGS

$3495
44 95

ALL-Y Wired/Tested w pwr supphy
ALL-2 Wered/Tested w/pw: supply

Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

p :
directing the |npuls to any or all of the three outputs.

Now you can eliminate ... the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace

out ...not being able to use more than one function
at. a ime.

Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line at the
push of a button.

Model
BEVS-1  wired

$12995

Bambs s front panel was designed with the
user In mind. Computer styled construction,
with soft-1ouch keyboard (rated for over 10
million operations). arranged in matrix form
allows easy input/outout seiection without
refering to charts. Functions selacted through
the keyboard are fatel played on
the 18 LED status indicators

7+11 SWD PARTS KITS

MITSUMI
VARACTOR
UHF TUNER

Model UES-AS6F

$24.95

freq. Range UHF470 - 88IMHz
Antenna Input 75 ohms
Channels 14-83 Output Channel 3

ay PART
w0 no oEscAIPTION nce
1 VI1-SW  Varactor UMF Tuner. Modet UES-A56F $24 95
2 CB1-SW  Pmnted Circuit Board. Pre-Drilled 18.95
3 TP7-SW PCB Potentiometers, 1-20K. 1-1K, and

§-10K chms, 7-pieces 595
4 FR3IS-SW Resistor Kit, % Watl, 5% Carbon Fdm. 32-pieces 495
5 PT1.SW  Power Transtormer, PRI-117VAC, SEC-24VAC

250ma 6.95
6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-5KAT w Switch 5.95
7 SS14-SW IC's 7-pcs, Diodes 4-pes. Regulators 2-pes

Heat Sink 1-prece 29.95
8 CE9-SW  Electrolyte Capacitor Kit. 8-pieces 5.95
9 CC33-SW Ceramic Disk Capacitor Kit. 50 W V.. 33-pieces 795
10 CT-SW  Vanbie Ceramic Timmer Capacitor Kit

5.65pid, B-pieces 595
11 14-SW  Colt Knt. 18mhs 2-pieces. 22uhs 1-piece (prewound

inductors) and 1 T37-12 Ferrite Torroid

Core with 3 fi. of #26 whe 5.00
12 ICS-SW  L.C. Sockets. Tin mlay, 8-pin 5-pieces

and 14-pin 2-pieces 195
13 SR-SW  Speaker, 416" Oval and Prepunched

Wood Enclosure 1495
14 MISC-SW Misc. Parts Kit tncludes Hardware. {6/32, 8/32

Nuts, & Bolts). Hookup Wire, Ant Terms. DPDT

Ant. Switch, Fuse, Fusehalder. etc. 995
When Ordering Al ftems. (1 thru 14). Total Prica 139.95

Check the guality of Bambi against that of

much higher priced competition. All sc id

state electronic switching provides low atten:

uation {3dB). wide frequency response {40

890 MHz), and excellent isolation between

signal sources {each /O section individually
Ided for 65dB min. isolation|

o~ 0O 000 8
@
o
Bambi's Specifications.
® input/Outr oh
. 3dB 148
® Noise 4dB $1dB
® Input Retu
® isolan
® Power Req 117VAC 60 Hz, 2W
® Dimensiwons 10% Wx6%0x3nH
® Weight 4% Ibs

7+11 PWD PARTS KITS

INTRODUCING OUR
1+11 PWD
PARTS KITS

L] PART
No ND OESCAIPTION PAICE
1 1VT1-PWD Varactor UHF Tuner, Model UE S-ASE6F $24.95
2 2CB1-PWD Printed Circuit Board, Pre-dnlled 18.95
3 3TP1I-PWD PCB Potentiometers 4-20K. 1- 5K, 2-10K. 2-5K
1-1K, and 1-50k. {11 pieces} B.95
4 AFR-31-PWD  Reslstor Kit, W, 5% 29-pcs. % W 2-pcs 495
5 5PT1-PWD Power Transtormer, PRI-117VAC, SEC-24VAC
a1 500ma 995
6 6PP2-PWD Panel Mount Potentiometers and Knobs. 1-1KBT
and 1-5KAT with switch 595
7 7SS17-PWD IC's 7-pes, Diodes 4-pcs. Regulators 2-pes
Transistors 2-pes, Heat Sinks 2-pes 29.95
8 BCEt4-PWD Electrotytic Capacitor Kit. 14-pieces 6.95
9 9CC20-PWD Ceramic Disk Capacitor K, 50 WV, 20-pcs. 7.95
10 10CT5-PWD Vatible Ceramic Trimmer Capacitor,
§-65ptd, 5-pieces 495
11 1115-PWD Coil Ki. 18mhs 3-pcs, .22pths 1-piece {prewound
inductors) and 2 T37-12 Ferrite Tocoud cores
with 6 it #26 wire 6.00
12 12CS-PWD IC Sockets Ton inlay. 8 pin &-pcs 14 pin 1-pc
and 18 pin 2-pcs 295
13 13SR-PWD Enclosure with PM Speaker and Pre-dniled
Backpane! tor mounting PCB and Ant. Terms 14.95
14 14MISC-PWD  Misc. Pants Kit. Includes Hardware, {6/32, 8/32
Nuts & Bofts), Hookup Wire. Solder, Ant Terms
DPDT Ant. Switch, Fuse. Fuseholder, etc 9.95
15 15MC16-PWD  Mylar Capacitors, 14-pcs and Silver
Mica Capacitors 2-pieces 795
When Drdering All Items. {1-15), Total Price 159.95

SIMPLE SIMON ELECTRONIC KITS," Inc. s

VETAGL S Taamen 1Sl e o e | 3871 S, Valley View, Suite 12, Dept. 7. Las Vegas, NV 89103 il . ey P e

. - an ng on orders under or

< \ STVA-4 YagiAntema 14 508 Gam Seiectable 75 01300 ot | | 406 NG o] In Nevada Call 702-871 -2892 orders over $40.00, add 5%. Minimum

Wy, Channet 44-57 $19.95 OUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00
AG-53/U 75 ohmlowlossCoasCable  $.12p/h  F-59 CoasConnector S .39 ea 1-800-78 2-371 6 VISA and Mastercard Acceptable —
MI-1 Special UHE 75-300 oht Matching Transtormer $1.45 ea, | Outside Nevada Call “Check orders will be held 30 days before shipp'ng

Available by Mail Order Only
Check’ or Money Order. Minimum
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Jim Weir WB6BH|

Radio Systems Technology
10985 Grass Valley Avenue
Grass Valley CA 95945

Life-Support System for HTs

At home or in the car, this do-it-yourself charger and accessory
box could be the best friend your handie-talkie ever had.

For the first couple of
weeks after you buy
your 2-meter handie-talkie
“brick” (Tempo, lcom, Yae-
su, etc.), it is sort of fun to
plug and unplug the unreg-
ulated charger so that the
nicad battery pack stays at
full charge. After that,
though, the newness wears
off and it is just a pain in the
lower backside to try to
guess at how long you
ought to leave the juice on
before you boil the cells
dry. Not only that, but you

INT

&)

—_—

= O
™

are never really sure wheth-
er you have given the bat-
tery pack full charge or
whether you are consistent-
ly undercharging the nicad
pack, a notorious cause of
nicad deterioration

In addition, it would be
sort of nice to he able to
operate mobile with your
brick and use the same mo-
bile speaker and micro-
phone that you use for all
your other mobile equip-
ment plus the mobile’s bat-

["IRR

CHARGE ON

D

MIKE

[ ) :
PHONES D

The completed brick box.
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tery-generator charging sys-
tem. The brick box de-
scribed here will solve these
problems and perform the
following functions:

1) Regulates the voltage
and limits the current from
the factory-supplied wall
charger so that the nicad
batteries in the brick may
be left on charge for as long
as you like without over-
charging.

2) Allows the car (or boat, or

snowmobile, or aircraft)
battery-charging system
also to charge the brick bat-
teries with a regulated,
current-limited circuit.

3) Permits you to plug in a
mobile microphone and
provides an amplifier-
matching circuit between
microphone and brick that
is adjustable for exactly the
right amount of deviation

4) Allows the speaker ampli-
fier in the brick to drive an

Inside view of the brick box showing unique “cobweb” con-

struction.



external mobile speaker
(with an option to install a
speaker-driver-amplifier for
higher power output) or a
set of high- or low-imped-
ance headphones.

5) Permits you to plug in to
an already-existing mobile
installation such as a pri-
vate aircraft audio panel or
a VHF-FM boat system and
use the microphone/
speaker/headphone setup
in the mobile craft.

6) All these goodies cost
less than $10 (plus an extra
$5 for the high-power
speaker amp).

Here are the ground rules
for using this article: Most
of the parts are available
from any well-stocked ham
store or “hobby-shop” elec-
tronics place. You may free-
ly substitute for any of the
parts. None of the parts val-
ues is really critical—a
variation of +20% should
never really he noticed.
Also, this article was writ-
ten using the Tempo S1,
and interfacing with stan-
dard commercial FM micro-
phones and aircraft micro-
phone-headsets (carbon or
amplified dynamic). Other
rigs and other microphones
may require modifications
of the mike amplifier circuit
as shown later.

Regulator

The power supply regula-
tor must perform two func-
tions. First, on a deeply-dis-
charged nicad battery pack,
the regulator must limit the
charging current below ap-
proximately 200 mA. Limit-
ing the charging current in
this manner prevents the
cells from outgassing and
drying out the electrolyte
Second, the charger must
limit the end-charge volt-
age to the cells to approxi-
mately 1.37 volts for each
cell, at which point the cells
may be allowed to trickle-
charge at this voltage in-
definitely.

The current limiting may
be done by either of two
methods. First, if the wall
charger itself is one of the

”12-V, 50-mA” variety, no
external limiting will be
necessary. The wall charger
itself provides the neces-
sary current protection by
its design. However, a fully-
discharged 450-mAh bat-
tery will require over 9
hours to fully recharge, so
you may wish to consider
the alternative fast-charge
circuit described a little
later.

For those using a current-
limited wall-pack charger,
the circuit shown in Fig. 1
will regulate the final
trickle charge voltage to
1.37 volts per cell, or an out-
put of 11.6 volts into the
Tempo $1 CHG jack. (1.37
X 8 cells + 0.7 volts, to
compensate for one silicon
diode inside the 51 in series
with the charger line.) The
basic circuit uses a 7805 (or
78M05 or 78L05) regulator,
with a 1k variable resistor
used to set the exact output
voltage. To set the output
voltage accurately, con-
nect a 470-Ohm resistor
across the 11.6-volt regulat-
ed output and adjust R1
(the 1k variable) for exactly
11.6 volts on an accurate
voltmeter across the
470-Ohm resistor. The value
of C1 (1000 uF) is not criti-
cal at all, providing that
there is less than 150 mV
ripple on the output with
the 470-Ohm resistor at-
tached. Up to a point, add-
ing more capacitance to
this point increases the
charge rate (milliamperes)

*1L.6 VOLTS . . 3Smm

CK

3ISmm v
“CHARGER ,£ |
JAI

o L
I000uF I

Ul
78LOS

R)
e

Ve

Fig. 1. The basic brick-box charger-regulator.

of the wall charger. | found
1000 uF to be the optimum
value; do not go below 0.1
uF or the regulator will
become unstable.

High-Power Regulator

In the event you can get
your hands on a wall power
pack with more output or
for those who are going to
use the almost unlimited
current available from an
automotive (or boat, or air-
craft, etc) supply to re-
charge the brick batteries,
some method of current
limiting must be employed
to ensure that the nicad bat-
tery pack does not overheat
due to excess charging cur-
rent. Incidentally, for those
of you looking for a very in-
expensive high-current
12-volt wall-pack-style
charger, look in the auto-
supply stores or the auto-
motive department of the
larger discount houses for a
“’cold-weather battery
maintenance charger.”
These little rascals look just
like a low-power calculator
wall pack, with one end ter-
minated in a cigar lighter
plug, but the fact of the
matter is that they put out
12 volts at a whopping 300
mA. Don’t forget the 1000-
uF filter capacitor, though,

because these high-power
wall packs have a pretty
raw, rectified ac waveform

The trick to use to keep
the maximum available cur-
rent below 200 mA is to use
a 78L05 for the regulator
called out above. The
78X05 is actually a whole
family of regulators where
X defines the normal maxi-
mum current available. If X
= L (78L05), normal current
maximum is 100 mA, if X =
M (78M05), normal current
maximum is 500 mA; and if

= nothing (7805), the cur-
rent available is 1 Amp.

Now, the internal cur-
rent-limiting circuit in these
ICs sets the current-limit
point to about 150% of the
maximum normal current,
so if you use a 78L05 as
your voltage regulator IC,
the maximum current that
your nicad pack can draw is
approximately 150 mA, well
within the maximum charge
capacity of your brick’s
nicad pack.

Since | had planned to
use the brick box in aero-
nautical mobile use in addi-
tion to use with a high-pow-
er wall-pack charger, not
only did | use the 78L05 as
my regulator, but | also sup-
plied both a 3.5-mm jack on
the brick box to plug-in the

u2
LM324(1r4}

R70

R
lUl l 3

470

CR2
“CHARGE "

R2
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P
1000,F I

x

m

Fig. 2. Adding charge-indicator circuitry.
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TO MOBILE q
INSTALLATION
GNO

+136V IN Q—%—
AUDI0 OUT

$EXT MIKE®
St

S
$INT MIKE™

470

H

3
GND| o I
MIC KEY IN S

MIC AUO IN| & d

o

CR2
"CHARGE"

-

53
I - 3Smm
385mm ' T 4
"CHARGER" J) = Lea—] 1 78L03 c6 j ot
JACK R7 $R2 cids 002
K 560 |000~FI RI —
IK
RIO
RI
. @D?on' { Fo:.r Ry o *
o = e
T 7
c3: PHONE S /SPKR OUT
°°'I [ b 2 [kev N
]
1K sl cs %."5'& RIS 3 [MIC AUDIO IN
MIKEC mIC_AUDIO 105581 gX
CARBON VA0 — s
MIC INPUT mic ey

52
“PUsSH T)(')

RI3
100K

“PHONES™
HEAOPHONE
OuTPUT

Fig. 3. The deluxe mobile-base brick-box schematic.

* SEE TABLE FOR VALUES USED WITH VARIOUS MICROPHONES
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Fig. 4. Parts changes for various microphone types. See

Table 1 for values.

wall pack charger and a
cable connection to a mo-
lex®-type connector for at-
tachment to the aircraft
electrical system. As we
shall see, using a 6-pin mo-
lex connector allows me to
use the mobile micro-
phone and speaker/
phones, as well as the air-
craft battery-charging sys-
tem.

Charge Indicators

So far, we have a nicad
battery pack charging sys-
tem that will accept a low-
or high-power wall pack or
a battery-generator auto-
motive-type system. The
first refinement to make
will be a pair of LED lamps.

One of the lamps will tell us
when power is being sup-
plied into the charger and
the second lamp will tell us
when the end-of-charge cy-
cle of the nicad pack has
occurred. The first lamp is
easy: an LED and a resistor
(R2) will tell us if our wall
pack or auto system is
plugged in. The second
(end-of-charge) lamp re-
quires a little more cir-
cuitry.

The heart of the charge
lamp is a high-gain op amp
(LM324) used as a com-
parator. This circuit is
shown in Fig. 2. The type of
op amp is not critical,
either. The common 741 or
any other true op amp may

be substituted. The so-
called Norton (LM3900/
MC3401) op amps may be
used, but you are on your
own for the circuit modifi-
cations which are neces-
sary

The 3.3-Ohm resistor (R3)
introduces a negligible volt-
age loss to the charging cir-
cuit, yet drops more than
enough millivolts for the op
amp to work with. The pre-
sumption is that when the
charge current drops below
20 mA, the nicad pack is ful-
ly charged. At this current,
the 3.3-Ohm resistor drops
about 70 mV. The op amp
senses this voltage drop
and when the voltage drops
below 70 mV, the charge
light extinguishes. R6 (1
Meg) sets the current level
at which the charge light
turns on and off; if you wish
for the light to turn on and
off at another current level,
attach a resistive load of
your chosen value from
output to ground and select
R6 until the light just flick-
ers. Remember, now, when
this lamp is lit, the nicads

Microphone C2 Cc3 C4 Cé6 R7 R8 R9 R10
Carbon 10uF  0.001uF 10 uF 0.002 uF 1k 1k 10k 10k
CrystallCeramic  Open 10 pF 005 uF 20 pF Open Open 1meg 1 meg
Low-Z Dynamic Open  0.001 uF 10 uF 220 pF Open Open 10k 100k

Table 1. Values for various microphone types.
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are charging and when it is
dark, the nicads are either
disconnected or fully
charged.

Microphone Amplifier

The second refinement is
a matching circuit shown in
Fig. 3 which will take the
output of a standard mo-
bile microphone (carbon or
amplified dynamic) and
massage it to fit the input
requirements of the brick.
(Note: for those of you us-
ing straight low-z or high-z
dynamic, ceramic, or crys-
tal microphones, see Fig. 4
The various values for Fig. 4
are shown in Table 1.) Since
the requirements of the
brick are a microphone
voltage of some 200 milli-
volts peak-to-peak and the
output of the carbon/dy-
namic microphone biased
with 10 mA (by R7/R8) is
about 500 millivolts p-p, the
op amp circuit shown will
provide an output some-
what in excess of require-
ments and can be adjusted
to the proper deviation
level with R11. The ration-
ale here was not so much
that we had to have an op
amp to drop a 500-mV level
to 200 mV, which could
well have been done with a
simple resistive network,
but we had one leftover op
amp from the IC used in the
charge-light circuit, and the
op amp is necessary for the
alternate mike circuits
shown in Fig. 4.

Once again, since this
brick box was intended for
use as both a base-station
patch box and a mobile in-
terface unit, a microphone
jack was installed on the
brick-box chassis, plus a
pair of wires to the molex
connector for attachment
to the aircraft microphone
and PTT switch. A switch
was included on the brick
box so that either internal
microphone (the brick-box
jack) or external micro-
phone (through the molex
plug to the mobile mike
setup) could be selected
This was done so that the



pilot of the aircraft
(WB6BHI) or the back-seat
passenger (WD6EWI) could
access the 2-meter rig sepa-
rately and independently

The remainder of the ele-
mentary brick box is quite
simple. The speaker output
of the transceiver is run to
both the headphone jack in
the brick box and a wire to
the molex plug for external
mobile speaker.

Speaker Amplifier

Although this concludes
the construction of the ele-
mentary brick box, several
comments from my fellow
hams led to the first major
modification of the box
Since my major application
of the box was for airborne
use and | was feeding the
puny 1/2-Watt speaker sig-
nal out of the brick into a
10-Watt airborne cabin
speaker amp, | never no-
ticed how poor the speaker
audio really was A few
tests convinced me that a
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Conclusion

The brick box has been in
operation for almost a year
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yond any hopes | ever had.
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Fig. 5. Adding a high-power speaker amplifier.

feet and call CQ on .52
simplex!) My thanks to
WD6EWI for his comments
and criticism and N6AUB
for his patient on-the-air
testing. My additional
thanks to the hundreds of
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COMPUTERIZED

MORSE KEYERS

AEA, the first company to introduce microcomputerized products
to the Amateur Radio market, is proud to announce the second
generation of computerized electronic keyers. Each keyer is pre-
programmed, no computer language is required of the operator.
The easy to use keypads eliminate up to 75 switches or potien-
tiometers, thereby greatly simplifying the operation of such
sophisticated keying systems. We invite you to compare the

features of our keyers (shown below) to ANY others.

IMPORTANT KEYER AND/OR AEA AEA AEA
TRAINER FEATURES MM-2 KT-2 CK-2
Speed Range (WPM) 299 199 199
Memory Capacity (Total Characters) 500  NA 500
Message Partitioning Soft ~ NIA Sor
Automatic Contest Serial Number Yes NIA Yes
Selectable Dot and Dash Memory Yes  Yes Yes
Independent Dot & Dash (Full) Weighting Yes ~ Yes Yes—
Calibrated Speed, 1 WPM Resglution —Y;s Yes YesA
Calibrated Beacon Mode Yes ~ NA No
Repeat Message Mode Yes ~ N/A Y;s- j
Front Panel Variable Monitor Frequency ' \fes_ Yes = Yes
Message Resume After Paddle Interrupt Yes N/A  Yes
Semi-Automatic (Bug) Mode Yes  Yes Yes
Real-Time Memory Loading Mode Yes N/A  Yes
Automatic Word Space Memory Load  Yes . N/A 7Y;
instant Start From Memory Yes =~ NA  Yes i
Message Editing Yes | NIA  Yes
Automatic Stepped Variable Speed No No Yes
2 Presettable Speeds, Instant Recall N(T No Yes
Automatic Trainer Speed Increase Yes_ Yes NA
Five Letter or Random Word Length Yes Yes NA
Test Mode With Answers Yes SEES NA
Random Practice Mode » 'Yes Yes N/-A—
Standard Letters, Numbers, Punctuation Yes ~ Yes  N/A il
All Morse Characters Yes Yes NA

For more information write AEA, or bet-
ter yet see your favorite dealer for a

demonstration.

Software ©copyright by AEA.

PRICES AND SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOTICE OR OBLIGATION.

ADVANCED ELECTRONIC
APPLICATIONS, INC. --

P.O. Box C-2160,

Lynnwood, WA 98036

(206) 775-7373

Telex: 152571 AEA INTL

~See List of Advertisers on page 130

MM-2

MorseMatic™

KT-2

Keyer Trainer

CK-2

Contest Keyer

Brings you the
breakthrough!

HI-Q BALUN

nverted

*For dipoles yagis

g
ees & doublet
* Replaces center insulat \a\‘ ‘/\:
*Put W “4.
« Broadbanded 3-40 MH2
« Small hightweight and HI-Q
we atherproot Balun
«1 1 impedance rat
®Fc il legeé W
e Helj mine
o Wit t
only $12.95 T

HI-Q ANTENNA
CENTER INSULATOR

Q
-
>

-A é 2y

T % $6.95 v
HI-Q ANTENNA
END INSULATORS

Rugged, lightwelight, injec
tion molded of top quality
materiai, with high dielec
tric qualities and excellent
weatherabllity. End insula
tors are consfructed in a
spiral unending fashion to
permit winding of loading
coils or partial winding for

all rugged lightweight
weatherproot
piace i t

tuned traps
M
. 1
. | 1
$ 3 sl !
495 Gl
WITH HI Q
PRICE WITH CENTER
MOOEL BANOS LENGTH  HI-Q BALUN INSULATOR
Oipoies
D-80 80.75 130 $31.95 $27.95
D-40 40,15 66 2895 2495
D-20 20 33 2795 2395
D-15 15 22 26.95 2295
D-10 10 16 2595 2195
Shorlened dipoles
SD-80 80,75 90 3595 31.95
SD-40 40 45 3295 2895
Parsilel dipoles
PD-8010  80,40.20,10,15 130 4395 39.95
PD-4010 40,20,10.15 66 3795 3395
PD-8040 80,40,15 130 39.95 3595
PD-4020 40,20,15 66 3395 29.95
Oipole shorieners - only. same 83 included #n SO models
S-80 80,75 $11.95 pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer
amic insulators, 100 nylon antenna support rope (SD
models only 50) rated for full legal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs

Antenna accessories—available with antenna orders
Nylon guy rope 4504 test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S0-239 coax connectors 55

All prices are postpaid USA 48
Avallable at your favorite dealer or order direct from

Dealer Inquiries Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OH10 44121
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George L. Thurston 11l WAMLE
2116 Gibbs Drive
Tallahassee FL 32303

Igot my hands on one of
those toy transceivers a
few months ago—the kind
with a flea-power transmit-
ter and a direct-conversion
receiver —and for a while, |
had a ball with it.

But slowly, some draw-
backs began to manifest
themselves —not so much
in the rig, but inside my
head, where ringing noises
refused to go away. The re-
ceiver is quite sensitive and
has a tremendous dynamic
range but it has no agc
(automatic gain control), so
when you’re tuning for
weak DX signals and come
across a Texas rock crusher

Well, | generally don’t
cherish corona flickering
between my ears.

It slowly dawned on me
that even my main station

What?! Another
Audio Filter Project?

Yup. And even the most modern receivers benefit from this
QRM-crusher.

receiver, though it has a
good agc system for CW,
exhibits some other rather
nasty habits which it shares
with the little plaything re-
ceiver. And eventually, |
began to think about doing
something about it.

Unfortunately, most mod-
ern ham-band receivers—
even the very good ones—
do very little after extract-
ing audio from the product
detector, except to amplify
it and cram it into a speaker
or a headphone output.
Many things can be done to
audio to make communica-
tions a lot better, especially
on CW.

The audio unit to be de-
scribed is my second major
effort in that direction. The
previous unit, built about
1960, used vacuum tubes
and weighed enough to

AF
1
N CLIPPER

e

J—-EFILTER H COMPRESSOR ——{ PWR AMP "——IVSPKR/PHONESI

Fig. 1. Audio processor block diagram.
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keep my house and shack
from blowing away in Hurri-
cane Donna. That unit, de-
scribed in a long article in
QST,' offered peak clip-
ping, audio selectivity, and
volume compression, none
of which was available in
the receivers of that day —
or in most 1981 models.
There is one big difference.
Modern receivers usually
(but not always) have agc
systems which work well
with SSB and CW.

My new audio processor
would have to be all solid
state, like the rest of my
equipment, and it would
have to offer the same fea-
tures as the original, with
suitable improvements.

If you work contests or
DX pileups on CW, you
know that a 400-Hz pass-
band sounds like you’re lis-
tening to all outdoors, espe-
cially if you have experi-
enced the good selectivity
of the 100-Hz-and-under
variety.

But selectivity has its
trade-offs. Any sort of noise
impulse is stretched. Key
clicks, which sound like a
small-arms fight in some
Middle Eastern desert, be-
come a rolling artillery bar-
rage when they’re stretched
through a sharp filter. So,
even with a good receiver
agc, you still need to do
something about the noise
pulses before you intro-
duce selectivity

And, for those receivers
without agc or only a poor
agc, audio compression
works wonders. Before
good agc was developed
for SSB and CW, a CW oper-
ator had to tune his receiver
with one hand on the dial
and the other on the rf gain
control. Even with that kind
of receiver (or with a mod-
ern direct-conversion job
with no agc), one-handed
tuning becomes possible
when you use audio com-
pression.



So, | decided my fancy
solid-state processor must
begin with a peak clipper,
followed by a good stage of
selectivity, followed by
compression, and then
(finally) by enough power
to drive a loudspeaker and
phones. It must be cor-
nected to the receiver only
by a patch cord from the
headphone or speaker out-
put to the processor input,
so that no modifications
need be made to the receiv-
er (see Fig. 1).

Clipping

Clipping and compres-
sion are terms which are
often misunderstood. Clip-
ping, for our purposes, is
the process of whacking off
any audio signal which ex-
ceeds some preset ampli-
tude. The waveform is
grossly distorted and lots of
harmonics are generated in
the process.

The clipping circuit cho-
sen for this application is
the familiar full-wave, se-
ries peak clipper (Fig. 2). It
works like this:

Audio from the receiver
is fed through a capacitor
to a pair of small silicon
diodes (1N914s or similar) in
series, anodes connected
together. A positive voltage
is applied to the anodes, so
that current flows through
both diodes to ground
through load resistors.

As long as those diodes
conduct, they look like
pieces of wire to the audio
signal coming in from the
receiver. But the moment a
positive audio peak voltage
becomes greater than the
forward bias, the diode
ceases to conduct, and the
signal can’t get any bigger
in that direction. The nega-
tive half cycle, though, goes
through because it only for-
ward biases the diode even
more.

But the other half cycle
then collides with the sec-
ond diode, with reversed
polarity, and the other
audio peak is clipped off. A
good sine wave applied to
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Fig. 2. Clipper-selectivity section of processor. Q1 and Q2 are PNP audio transistors such as
the 2N3906. L1 and L2 are 88-mH telephone toroids. See text for C1 and C2.

the clipper comes out look-
ing much like a square
wave. Noise pulses, of
course, also are clipped.
How deeply the signal is
clipped depends on how
much bias voltage is ap-
plied to the diodes by the
10k pot. The voltage can be
made so high that no clip-
ping occurs, or so low that
no signal gets through at all.
The clipper can also be de-
feated by closing SW2
which shunts the audio
around the diodes com-
pletely

In use, the clipping
threshold is set at some in-
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termediate point which the
operator finds to be com-
fortable. The setting will be
affected, of course, by the
audio gain control on the
receiver.

Selectivity

The output of the clipper
is fed to the selective cir-
cuit through a capacitor
which blocks dc. Any of a
variety of selective circuits
could be used here, includ-
ing the popular bridged-T
active audio filters using IC
op amps. | chose to use par-
allel-resonant 88-mH tele-
phone toroids because |

T 5uF

i OPTIONAL |
Al it
J\ L »

SIDE TONE

can change the resonant
frequency simply by chang-
ing the values of the paral-
lel capacitors. To change a
bridged-T involves three ca-
pacitors in each pole of the
filter. (See Fig. 2.)

The output of the clipper
is applied across one 88-mH
toroid tuned to 700 Hz with
capacitors totaling 0.57 uF.
Another blocking capacitor
isolates the toroid from the
dc on the base of Q1. The
transistor amplifier restores
the considerable insertion
loss caused by the clipper
and the toroid filter. Any
handy transistor can be

Fig. 3. Audio compression and power. Q3 is a 2N3819 FET or any similar audio FET. U3 is a
TLO81 FET op amp. U4 is an EC5700, ULN2277, or FE I1C27. D1-D7 are TN914s or similar.
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Fig. 4. Power supply suitable for the audio processor.

used, and the ones | used
were junk box PNP silicons
which were probably refu-
gees from a Radio Shack
red-tag sale. If you use
NPNs or germaniums, be
sure to make the neces-
sary circuit changes, includ-
ing polarity and bias. Al-
most any inexpensive audio
transistor in a suitable am-
plifier circuit will do the
job.

The output of Q1, taken
from the collector, is cou-
pled to the second toroid,
tuned to the same frequen-
cy as the first, and again the
insertion loss is restored by
Q2. Actually, it is some-
what more than restored,
and the output is ample to
drive the next stage.

In operation, you can
elect to use both toroids,
for maximum selectivity,
only one toroid for inter-
mediate sharpness, or nei-
ther one, leaving you with
only the selectivity of the
receiver itself. Switching is
done by means of diodes,
so that signal leads can be
kept on the circuit board,
and not run to the front
panel. With SW3 in position
2 (Off), neither toroid is in
the circuit because its
ground return circuit is
open.

In position 1, positive
voltage is applied to D3,
making it conduct and be-
come virtually a short cir-
cuit to ground, thus com-
pleting the toroid circuit. In
position 3, voltage is ap-
plied to D5, thus grounding
the return for L2. The same
voltage turns on D4 which,
in turn, turns on D3 so that
both toroids are now in the
circuit, for maximum selec-
tivity

Compression

Compression is a some-
what misunderstood term.
Here it is used to mean au-
tomatic control of the
audio gain so that the am-
plifier output remains vir-
tually constant, despite
large changes in the input
level. The process does not
distort the waveform of the
signal. (See Fig. 3.)

In the circuit | chose,? the
compression amplifier (U3)
isa TLO81 FET op amp, inex-
pensive and readily avail-
able. The output of the fil-
ter is fed to the non-invert-
ing input of op amp U3, and
its output is fed to the input
of an audio power amplifier
chip, U4.

The output of U3 is also
fed to a voltage doubler
formed by D6 and D7. This
generates a positive dc volt-
age which is proportional to
the audio output voltage of
U3, and this dc voltage is
fed to the gate of FET Q3.

The FET acts simply as a
variable resistor. Note that
audio coming out of the fil-
ter stage is fed to the top of
a voltage divider composed
of R1 and R2. The input of
the op amp is taken from
the midway point on this
divider. The bottom half of
the divider, R2, is paralleled
by the source-drain circuit
of the FET.

The ground return of the
voltage divider is the center
of another voltage divider,
formed by R4 and R?7,
across the power supply
voltage. This tap is also the
ground return for the 470-
Ohm resistor in the invert-
ing input lead. This makes it
possible to use only a single
power supply for U3, rather
than two.
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With no signal applied to
the input of U3, no output is
generated, hence no volt-
age from the voltage dou-
bler. The FET is biased to
“pinch off” by the voltage
across R2, which makes the
gate negative with respect
to the source.

When an audio voltage
appears at the input of U3,
a positive dc voltage ap-
pears across the voltage di-
vider and this is applied to
the gate of the FET via D7,
opposing the negative bias
and allowing the FET to be-
gin to turn on. The more
audio out from U3, the
more positive bias, and the
more the FET turns on, mak-
ing its resistance lower and
lower. The effect is the
same as moving the input to
U3 further toward the
ground end of a volume
control; it applies less audio
voltage to the input, thus
cutting back on the output.
The result is excellent vol-
ume compression in which
the output remains almost
constant despite great
changes in input level.

Some of the output
audio is picked off by the
volume control and fed to
the audio amplifier IC, U4.

Audio Amplifier

A considerable variety of
audio amplifier ICs is avail-
able. | used a ULN2277 for
U4, which provides two
Watts per channel, and | on-
ly used one channel. An
LM386 could be used and
will provide about half a
Watt of audio to drive a
small speaker beyond en-
durable volume. It costs
about one dollar at ham
supply houses.?

Power Supply

A regulated power sup-
ply (See Fig. 4) is used be-
cause the regulator I1C pro-
vides excellent ripple filter-
ing, not because anything
needs a regulated voltage.
The rectifier is a small,
cheap bridge or it can be
made up from discrete
diodes rated at one Amp or

more at 35 volts or more.
The regulator chip will
deliver one Amp, maximum,
regulated, and that’s proba-
bly three times the actual
demand of the system. The
output amplifier chip prob-
ably can be run directly
from the unregulated out-
put of the power supply,
provided this does not in-
troduce noticeable hum in
the output.

Construction

Construction is straight-
forward and non-critical. |
built the power supply into
a corner of a small alumi-
num cabinet box, using a
small piece of perfboard to
mount the components.
The board was mounted to
the chassis with the small
metal mounting lugs ob-
tained by drilling them off
old-style tie-point strips.
This type of mounting is ex-
tremely convenient because
it permits standing the
boards on edge and pro-
vides for easy removal for
service or modification.

The IC circuits were built
on universal circuit boards.*
One board was sawed in
half, and the compressor
and clipper built on one
half, the output amplifier
on the other.

The toroids were
mounted on a piece of perf-
board with dabs of five-min-
ute epoxy, leads anchored
to tie-points, and then the
perfboard was bolted to the
edge of another type of
universal circuit board on
which each cluster of four
holes is connected together
by a foil pad. This is useful
for mounting the transistors
and other components by
their leads.

Each board was stood on
edge and bolted to the
chassis with brackets. But
these should not be used
for circuit grounds. Groun-
ding each board directly to
the chassis will probably
resuit in ground loops
which produce hum, noise,
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Others claim more gain for
their antennas than the
IsoPole™ antennas, but none
can beat the IsoPole for
HONEST on-the-horizon
omni-directional gain unless
you are willing to spend at
least THREE TIMES AS
MUCH!!! The IsoPole is
easiest of ALL competitive
models to assemble, has a
weather protected, factory-
tuned matching network, (no
more aggravating SWR varia-
tions with weather changes),
uses all stainless steel hard-
ware, and is designed to
withstand severe icing and
wind conditions. The IsoPole
antenna is UPS shippable
without the standard 10 foot
1% inch TV mast. You can
buy the mast from your local
ham dealer, hardware store,
or Radio Shack™ store for
less than the shipping costs
of a single mast. When good
strong, low cost 10 foot sec-
tions of mast are so easily
available, why compromise by
using several shorter pieces
that have to be joined
together?

For more details, please write
for our latest catalog or visit
your favorite dealer.

Prices and Specifications subject to
change without notice or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373

Telex: 152571 AEA INTL

w2
AE ABrings you the
Breakthrough!
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SATELLITE TV KIT

THE POPULAR SAT-TEC RECEIVER IN KiT-FORM!

Featured in a Radio Electronics magazine cover
story (May 82), the reliable R2B Sat-tec TV
receiver is now operating in thousands of loca-
tions. The R2B is easy to build; pre-etched,
plated boards with screened component layout
assures accurate component placement and the
critical IF section and local oscillator are pre-
assembled and aligned! All parts are included
for the R2B; attractive case, power supply,
descriptive operating manual as well as com-
plete assembly instructions. Features of the re-
ceiver include; dual conversion design for best
image rejection, tully tunable audio to recover
‘hidden’ subcarriers, divide by two PLL demodu-
lator for excellent threshold performance, tight
tracking AFC to assure drift free reception, and
ot course, full 24 channel tunable coverage

Bulid your satellite TV system around the R28B,
close to ten thousand others aiready have and now
It's avaliable in kit form at a new low price. Order
yours today

A complete Satellite TV System requires
a dish antenna, LNA (low noise ampli-
tier), Receiver and Modulator.

R2B Receiver Kit $395.00
R2B Receiver, Wired and Tested $585.00
120° K Avantek LNA $495.00
RM3 RF Modulator $49.95

Prices include domestic UPS shipping

and insurance.

RAMSEY ELECTRONICS INC. ? @
2575 BAIRD RD. o] g

PENFIELD, NY 14526 ORDER TOLL-FREE
716-588-3950 » 185 1-800-828-6288

GIANT
HEAVY DUTY
TRUCK TARPAULINS
12x16 $23 26x40 $89
16x20 $32 26x55 $115
20x20 $36 30x60 $145
18x24 $38 50x100 $390
18x32 $50 60x120 $547

20x30 $50 50x150  $562
Before Midnight December 19

Viking Ind. will send any of the above truck size|
tarpaulins to any reader of this publication
who reads and responds to this test before mid-
night December 19 . Each tarpaulin Lot (*Z-18,
PVC) is constructed of high density fabric (with
virgin grade ingredient, supplied by Gulf Qil
Co., Dow Chemical Co., and Union Oil Co.) with
nylon reinforced rope hems, double lock stitch|
ed hems, electronically welded seams, 100%
water proof, #4 (2" dia.) metal grommets set on
3 ft. centers with reinforced triangular corner,
patches and are recommended for all heavy
duty use, and all bulk or pallet riding materials,
and will be accompanied with a LIFETIME
guarantee that it must perform 100% or it will
be replaced free. Add $7 handling & crating
for each tarp ordered, Viking Ind. pays all ship-
ping. Additional cost for color preference.
Should you wish to return your tarpaulins you
may do so for afull refund. Any lefter postmark
ed later than December 19 will be returned
LIMIT: Fifty (50) tarps per address, no exceptions
Send appropriate sum together with your|
name & address to: Tarp Test Dept. #485K, Vik-
ing Ind. , 6314 Sonta Monica Bivd,, LA, CA]
90038, or for fastest service from any part of the|
country call collect, before midnight 7 days g

week (213) 462-1914 (Ask Exchange Operator|
for) TARP TEST #485K, have credit card ready.

Protects sensitive solid state components in your
equipment from high-surge voitages produced by
nearby lightning strikes. high wind, and static

build-up. Even distant storm fronts are known to
cause damaging surges without warning or time

for grounding.

TrAp
Lightning & Static

“T" Protectors

: Don’t hook-up
‘4 your coax without one!

Models Available: (200 W models are
most sensitive, best for RCVRS and XCVR's

2 kW models designed for amps. For maximum
protection use both models, with 200W mode!
between XCVR and Amp. All models include
Arc-Plug cartridge.)

with UHF Connectors

The replaceable Arc-Plug™ cartridge. which can
fire thousands of times, utilizes a special ceramic
gas-filled tube with precisely tailored firing speed
and level, safely by-passing surges to ground.
Standard air-gap devices are ineffective due to
their erratic performance.

Transi-Trap Protectors are the first devices in
the industry designed with “isolated ground
This keeps damaging arc-energy off the chassis
and routes it directly to ground.

Available at your Dealer or add $2.00 direct in U.S. » Ohio residents add Sales Tax.

/‘~‘

AlphaDetta Transi-Trap Profection Systems are designeo to reduce the hazards ot lightning-induced surges

M g These devices. however. will not prevent fire or damage caused by a direct stroke 10 antenna or other structure

.A.I.P.I'lA.'DEI.'I'A—

P.O. Box 571, Centerville, Ohio 45459

Model LT Protector, UHF-type "'T"" connector,
handies 200 W output at 50 ohms $19.95
Nﬁw‘ Mode! HT Protector, UHF-type *'T"" connector,
handies 2kW output at 50 ohms $24.95

with N Connectors

Model LT/ N Protector, N-type "'T"" connector,

handles 200 W output at 50 ohms . . . $39.95
NEW! Model HT /N Protector, N-type ''T

connector, handles 2kW output at 50 ohms
$44 .95

e (513) 435-4772 5.

73 Magazine * November, 1982 35



oscillation, and all sorts of
nasties.

Instead, use a common
ground on each circuit
board insulated from the
mounting feet, and connect
the circuit ground with a
wire directly to the negative
voltage tie-point on the
power supply board.

Operation

After the project passes
its ““smoke test,”” you’re
ready to learn to use it.
Hook it up to your receiver
and hook up the output to a
loudspeaker.

Set the volume control
about one-fourth open, put
the selectivity switch in the
Off position, and turn the
clipper on. Feed a steady
signal into the amplifier.
The tone from a 100-kHz
calibrator will work fine.
Adjust the clipping thresh-
old, noticing that at the
clockwise extreme of the
pot, you get no signal out-
put at all. At the counter-
clockwise position you get
no clipping and at points in
between clipping is appar-
ent because of the change
of audio duality of the
clipped signal.

Flip in one filter section
and notice that the clipped
signal suddenly sounds
clean again. The harmonics
have been filtered out. The
second toroid section won't
seem to have much effect
in this test —but it will in ac-
tual operation.

Now find a place on the
receiver dial which is fairly
clear of signals, turn off
clipping and selectivity,
and set the receiver volume
control until you can just
hear the crackle of back-
ground noise in the speaker,
or to where you can hear a
weak CW signal. Leave the
volume control set, and
tune across the band slow-
ly, stopping to listen to
each signal you come to.

Loud signals are no loud-
er than weak ones, but you
will notice that the back-
ground noise disappears
while a strong signal is pres-

ent. This is because the
compression has reduced
the overall gain.

Now tune away from the
strong signal to a no-signal
spot and listen. Notice that
after a few seconds, back-
ground noise slowly be-
comes audible, as the com-
pressor increases gain
again. It has a fast-attack,
slow-decay time constant.

Decay time is set by R5
and C3 in the gate circuit of
the FET. Resistor and ca-
pacitor values are chosen
to give a delay of several
seconds so that the ampli-
fier won’t “pump” on a
strong CW signal. Instead, it
reduces gain in proportion
to the average strength of
the signal and keeps the
gain reduced during the
brief key-up periods be-
tween letters and words
and even during brief
pauses.

If recovery time were
very short, band noise,
weak QRM signals slightly
off frequency, and other
disturbances would appear
in the background instantly
whenever the desired sta-
tion released his key —very
tiring and disturbing to the
receiving operator. Try it if
you like, by temporarily re-
placing C3 with, say, a
0.47-uF capacitor.

Changes to Play With

The overall design of this
unit is quite flexible and,
since it is built in modules,
with each section on its
own circuit board, it is quite
easy to experiment.

Various degrees of selec-
tivity can be achieved, for
example, by shunting the
toroids with resistors, to
broaden them, or by adding
a third toroid for extreme
selectivity. Various kinds of
active audio filters can be
substituted for the toroids.
Skirt selectivity of the tor-
oid filters can be improved
by insertion of two 1N914s
reverse-connected in paral-
lel between the first toroid
and the coupling capacitor
to the base of Q1 (see Fig.
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Fig. 5. Compression control modifications.

1). These are silicon diodes
which will not conduct at
all until forward voltage
across the junction exceeds
about 0.7 volts. Therefore,
the base of Q1 won’t “see”
any output from the toroid
until the voltage rises
above 0.7 volts, thus effec-
tively rejecting low-level
QRM on the skirts of the
filter.

The compression thresh-
old can be manipulated
over a wide range, if de-
sired, since compression
does not begin on weak sig-
nals until they reach a cer-
tain minimum voltage.
That’s because the FET is
pinched off and some of
the bias must be overcome
before the FET drain begins
to conduct at all

However, if the drain is
removed from the R3-C4
tap (leaving the other com-
ponents attached), and con-
nected to the wiper of a
pot, this delay of the attack
can be changed at will (see

Yo?

Q3

| —_— COMPRESSION
_CONTROL

D as
R4
~C3 ™ arm [
%. - e
SENSITIVITY |
CONTROL FOR = 005
¢ S-METER
» 4

Fig. 5). One end of the pot is
connected to +12V dc and
the other end is grounded.
When the wiper is ground-
ed, the FET turns fully on,
reducing the op-amp out-
put sharply.

When the wiper is moved
toward the top of the pot,
the source becomes more
and more positive. Hence,
the gate becomes more and
more negative with respect
to the source, and more and
more compression bias is
required from the op amp
to turn on the FET. It is pos-
sible to set the pot to pro-
vide compression on any
signal, no matter how weak,
or to prevent compression
of any but the very stongest
signals.

An S-meter can be built
which will show the relative
strength of received signals
by measuring the compres-
sion bias (see Fig. 6). A sim-
ple FET voltmeter reads the
bias generated by the op-
amp output.

The unit can be muted
for full break-in (QSK) CW
operation if desired by us-

Fig. 6. Optional S-meter circuit.



Now it's on its way to another
car. Or perhaps a boat. Or maybe it's
locked safely away.

Because this amateur invested
in a Larsen QUIK-Change Radio
Mount System. It lefs him move his
radio from one vehicle to another
instantly — with no manual connec-
fions. So now he can use one radio
in several vehicles or several radios
in one vehicle.

The beveled, high impact
plastic slides self-align and self-
lubricate for smooth, non-binding
engagement time after time. When
the radio is removed, the small
vehicle base blends unnoticed into
the interior, with no unsightly con-
nections or exposed wires. And when

~ See List ot Advertisers on page 130

the radio is left in the vehicle, the
optional key lock keeps it safe and
secure.

The QUIK-Change works with
all radio makes at only a
fraction of the price of a radio.

So you can afford to have one
for each vehicle and radio
you own.

The next time you visit your
amateur dealer, ask for a
QUIK-Change demonstration.

't only takes a second. And it
save you a lot of minutes
changing radios. )

ZQUIK-Cha
RADIO MOUNT SYSTE

322 by Larsen Electronics, Inc.

™

Optional i
Key Lock

Write for information.
IN USA: Larsen Electronics, Inc. Box 7
11611 N.E 50th Avenue PO. Box 1799
vVancouver, WA 98668 Phone: 206-573-2722

IN CANADA: Canaclan Larsen Electrcnics, Lid.

283 E 11th Avenue, Un# 101
Vancouver, 8.C. V5T 2C4 Phone 604-872-8517
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STATE OF-TH E-ART

The Saturn V is a deep fringe microwave receiver for homeowners
that are outside of the service area of local pay TV stations (i.e.,
HBO, Showtime). It is normally used within line of sight of a trans-
mitting tower in a 50 mile range and is simply attached to your TV
antenna mast. This unit is completely ready to install including all
cable and mounting hardware. It is designed to be installed by the

homeowner.

4558 Auburn Blvd., Suite 208
Sacramento, California 95841

ing a transistor switch to
clamp the clipper diodes
when the key is down. The
keying signal for the transis-
tor can be a logic low or
high picked off from a sol-
id-state electronic kevyer,
such as the Accu Keyer, or
by the relays of other key-
ers. See Fig. 7.

When the muting transis-
tor is off, which it always is
when the key is up, it has no
effect on the operation of
the diode clipper, but SW2
must be open for muting to
function properly.

1N9|4

aF IN)——)F H

%;‘

We accept MasterCharge & Visa

1-3 $165.00
411 $120.00
12449 $105.00
50.99  § 95.00
100-149 § 85.00
150.up  $ 80.00

(916) 4542190 72

When the key is down,
the transistor turns on to
saturation. This offers a
low-resistance path to
ground for the dc bias on
the diodes, effectively
grounding both the diodes
and the audio signals pass-
ing through them. Because
of its lower junction volt-
age drop, a germanium
transistor will work better
here than silicon. Even so,
muting is not absolute and
some signal from the re-
ceiver gets through at low
level. The circuit does not

|N9I4 05

— .

P

.l2v

y =

* 2003. 2004, 2005,
2006.2N384, OR
SIMILAR PNP
GERMANIUM

2200

TO LOGIC
GROUNDING LEAO
TURNS Q4 ON
LOGIC HIGH

{+5V} TURNS (T OFF

Fig. 7. Muting circuit added to peak clipper.
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affect operation of the rest
of the audio processor.

Sidetone can be injected
into the amplifier when the
key is down, making it ap-
pear in the same speaker
which carries the incoming
signals (see Fig. 3). Since the
sidetone is injected after
the clipping, compression,
and selectivity, it is not af-
fected by processor opera-
tion and can be set for any
convenient pitch or vol-
ume.

Several inputs can be
provided for the processor,
selecting them by switch
from the front panel. This
makes it possible to use the
processor on just about any
receiver in the shack.

Auxiliary outputs often
come in handy, too, for
driving phone patches and
similar uses. | provided
mine with three front-panel
headphone jacks—one of
each of the popular sizes of
plugs—so that any handy
headphones can be plugged
in without a hassle.

I built in a little two-inch
speaker for convenience in
testing and portable opera-
tion, but a phone jack is
provided for an external
speaker. Plugging in the ex-
ternal speaker mutes the in-
ternal one. Both speakers
can be muted by a front-
panel switch, if desired.

A back-panel switch can
be added to allow operat-
ing the unit from an auto-
mobile battery for Field
Day or emergency situa-
tions. The SPDT switch is
connected with the pole to
the internal +12-volt lines
of the circuit boards. One
contact is connected to the
output of the 12-volt regu-
lator chip. The other con-
tact is hooked to a back-
panel binding post which
goes to the external battery.
A second binding post
should be provided to per-
mit connection to the bat-
tery negative.

A 1000-uF 35-volt capaci-
tor is connected from the
pole of the switch to
ground. It helps with the fil-
tering of the regulator out-

put and, when used on a car
battery, it helps to subdue
ignition and voltage regula-
tor noises and alternator
whine.

Troubleshooting

Troubleshooting the pro-
cessor is as simple as trou-
bleshooting can be. Noth-
ing is critical as to value or
adjustment, except that the
tuned filter circuits must be
on exactly the same fre-
quency. Failure to operate
properly will almost always
prove to be traceable to a
wiring error or a faulty
diode, transistor, or IC chip,
a solder bridge on a circuit
board, or failure to solder a
connection. W

References

1. George Thurston W4MLE, “A
Versatile Receiver Audio Sys-
tem,” QST, May, 1962.

2. C. W. Andreasen N6WA, “The
Amazing Audio Elixir,” 73, Sep-
tember, 1979. Note that the dia-
gram in this article has an error.
The lead from CR2 to the gate of
the FET is not connected to the
voltage divider or to the source
of the FET. What is shown as a
connection dot should be a non-
connecting cross-over.

3. Suitable audio amplifier chips
available from Radio Shack and
other suppliers include:
LM1877N-9, dual-channel, two
Watts per channel, (catalog
number 276-702); LM386, one-
channel, 400-mW output (276-
1731); LM383/TDA2002, one-
channel 8-Watts (276-703);
BA521, one-channel 5.8 Watts
(276-704).

4. The IC board is available from
several suppliers, such as Glob-
al Specialties Co., 70 Fulton Ter-
race, Box 1942, New Haven CT
06509, or 351 California St., San
Francisco CA 94104, or from
Radio Shack, catalog number
576.170, for about $3.00 each.
This board is perforated for IC
chips and has lands which per-
mit connecting up to four com-
ponents to each IC pin.

The second type of universal
board has a quad land pattern,
that is, each cluster of four
holes in a square is connected
by foil. It is excellent for mount-
ing transistors and other com-
ponents by their leads. Sold by
Calectro (G.C. Electronics), cat-
alog number J4-609, for less
than $2.00 each.
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B The ultimate in communications
mmgﬂ””[ versatility, the Drake Theta 9000E
provides complete transceive cap-

ability of CW (Morse Code), RTTY

(Baudot), and ASCII. A full computer RS232 interface,
cassette tape storage port, selective calling feature

with answer-back, light pen graphics, printer inter- I3 The Drake Theta 550 is a compact
face and word processing software are all standard. ”maﬁﬁ” receive-only communications terminal

Seven large 256 character memories are backed up == M e LR gt U

- . : display the three most popular over-
with battery power so there is no need to reload infor- . R )
mation with each use. Memories may also be parti- the-air modes of data communications: CW (Morse

tioned providing up to 29 separate storage locations. ri%crj\?t)erg;rTb(sigggt)’ AL E P Svandard it
A type-ahead buffer of 3120 characters makes it easy é

to compose your response while still receiving' A full-featured microprocessor controlled unit, the
Operator controlled scrolling permits review of up to Drake Theta 550 has selective calling, battery
10,720 previously received characters. Line length is backed-up memory, audio monitor, and informative
selectable at 40 or 80 characters, your choice, and all L.E.D. tuning indicators. There is also interfacing to

permit the addition of a dot matrix printer for “hard”
copy and a keyer paddie input to permit CW
transmission with full iambic operation.

CW automatically tracks over a speed range of 5 to
50 words per minute and RTTY modes offer nine
selectable standard speeds of transmission. 12 volts

mode and speed indicators are
displayed on the screen for in-
stant status recognition. The
9000E has 3 tone groups and 3
shifts which are all keyboard
selected.

You won't buy any other communications terminal DC is required.

once you have studied all the advanced operating This unit is ideal for shortwave listeners and hams
convenience built into the Drake Theta 9000E. It’s who have been missing the increasing volume of
complete. data communications over the air.

LA7 Line Amplifier

Line output, input levels as low as 15 mV rms (47 kilohm) will result in an output of
1 mW nominal into a 600 ohm balanced line. Output level adjustable by internal pre-
set level control. Interfaces low level audio to RTTY terminal unit or phone line that
requires a 600 ohm balanced/unbalanced input. One 36" phono to phono cable suo-
plied.

R.L.DRAKE COMPANY [T [T omumss s aroe




SPEED goom mav  4vtet

Features:
® State-of-the-Ar1-CMOS Clrcuitry
® Choice of Message Storage
+A_Six 50 character messages
- B. Twelve 25 character messages
+C 27 combinations of message
C programming
o Records at any speed — plays at any speed
e Memory operating LED
® Use for daily QSO or contests

CHAMPION BESSACE WEWORY KEVER

‘“BRAND NEW"

mE < s | CHAMPION MESSAGE
o 1 f . MEMORY KEYER
. T4 < 3@ s Model TE-292

—

PLUS:
® Seif-compieting dots and dashes

® Both dot and dash memory

® /ambic Keylng with any squeeze paddie

550 wpm

® Speed, volume. tone. tune and weight controls
® Sigetone and speaker

® Low current drain CMOS battery operation—portable

® Rear panel Jack for auxiltary power

® Deluxe quarter-inch jacks for keying and output

® Keys grid biock and solid rigs

® WIRED AND TESTED FULLY GUARANTEED— LESS
BATTERY

$125.95

$8995

Features: Model TE-284

® - State-of-the-Art CMOS Curcultry

® Three choices of Message Storage

-A. Two (50 character each)
message storage

8. Four (25 character each)

message storage

-C. One 50 character and
two 25 character message
storage

® Records at any speed-plays at

any speed

L4 Memory operating LED

® Use for daily QSO or contests

PLUS:

1y 59 DELUXE MESSAGE MEMORY KEYER

VOLUME

® Self-completing dots and dashes

® Both dot and dash memory

® ilambic Keying with any squeeze paddie

®550wpm

® Speed. volume, tone. tune and weight controls

® Sidetone and speaker

® Low current drain CMOS battery operation—portabie

® Defuxe quarter-inch jacks for keying and output

® Keys grld block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

> y *
0. .
Features:

® Agvanced CMOS message memory
®Two /S0 char each) message

® Repeat lunclion

® Records af any speed— plays back
ar any speed

® Longer message capacity
Erampte send CQ CQ CQ DX de
WB2YJM WB2YJM X —then play
second message on contact—de
WB2YJM QSL NY NY 579 579 Pay!
Paul K

® Use for daily QSOs or contests

Model # TE201

MESSAGE

s o MEMORY KEYER

PLUS:

® State of-the art- CMOS keyer

@ Seif completing do!s and dashes
® Both dot and dash memory
®/ambic keying with any sqQueere

padagie
75.95 i
. ® Speed volume tone fune and

weight controls

® Sidetone and speaker

®low current drain CMQS battery
operation—porlable

® Deiure Quarterinch jacks lor key
ing and oulpul

® Keys na block and soiid state nqs

F

eWI/R AND TESTED ué
Q(lAﬁANTb'gD AT

Features: Deluxe CMOS

Electronic Keyer
@ State-of-the-art CMOS crrcuitry
@ Selt completing dots and dashes
@ Both dot and dash memory

5-50 wpm

DELUXE CMOS FLECTRONIC KEYER

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

@ Semi~automatic “bug’ operation & straight keying—rear
panel switch

@ Low current drain CMOS battery operation—portable

@ Deiuxe quarter inch jacks for keying and output

@ |AMBIC keying with any squeeze paddie @ Keys grid block and solid state rigs

@ Wired and tested—!ully quaranteed—less battery

Model # TE1 44

$65.95

auto keying

Plus $2.00 S'H

RAC
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MODEL TE122 - same as TE133 less wgt, tune, solid state keying
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.

MODEL TE133 - same as TE144 with wgt and tone control Internal, less semi-

$55.95
$45.95

NY Res add tax
ELECTRONICS, INC
1106 RAND BLDG. -
BUFFALO NY 14203

808 N. Main e Evansville, IN 47711

AEA

MBA-RO Reader $269.00
MBA.-RC RcviCode Conv. Xmt 395.00
MM.-2 MorseMatic Ultimate Keyer 135.00
CK-2 Contest Memory Keyer 99.00
KT-2 Keyer/Trainer 89.00
Isopole 144/220 MHz 35.00
ALLIANCE

HD73(10.7 sq. ft.) Rotator $99.00
U-100 Small Rotator 45.00
ASTRON

RAS7A 5-7 Amp Power Supply $49.00
RS12A9-12Amp 69.00
RAS20A 16-20 Amp 89.00
RAS20M 16-20 Amp wimeter 109.00
RS35A 25-35Amp 135.00
RS35M 25-35 Amp w/meter 149.00
AZDEN PCS 4000/300 call
Most accessories in stock call
B&W Folded Dipole 80-10 meter $135.00
BASH

Study Guldesl‘l’apes $9.95
BENC

BY-1 Paddle $36.00
BY-2 Chrome Paddle 45.00
BUTTERNUT HF6V $119.00
CALLBOOK US/DX $19.95/18.95
CUSHCRAFT

A3Tribander3 EL $179.00
A4 Tribander4 EL 229.00
214B 14 EL 2 Mtr Boomer 69.00
32:19Super Boomer 83.00
ARX-2B Ringo Ranger | 36.00
DAIWA

CN 520 1.8-60 MHz Small Mtr. $63.00
CN 620B 1.8-150 MHz Mtr 110.00
DRAKE

TR7A Xcvr $1439.00
R7A Receiver 1399.00
TR5 Xcv 695.00
ENCOMM (SANTEC)

ST-144/uP $285.00
ST-440/uP catl
HAL

CT2100 Terminal $695.00
RS2100 Scope 295.00
CWR 685A TeleReader 870.00
HY-GAIN

TH7DX 7 EL Tribander call
TH3MK3S 3EL Tribander call
V22 Mtr Vertical "Exceltent™ call
HAM {V Rotator 15sq. ft. call
Talltwister Rotator 20 sq. ft. call
Crank-up Towers call
ICOM

720A Magnificent Xcvr! $1140.00
740 Xcvr Wow! call
730Exceilent Rig! Low Price call
251A 2 Mtr All Mode 575.00
290H 2 Mtr All Mode call
25A 2 Mtr very Small Mobile call
2ATI3AT/IAATHT's 235.00
IC R70 Fantastic Receiver! call
KLM

KT34A 4 EL Tribander $309.00

KT34XA 6 EL Tribander “Beautiful Ant." 465.00
KANTRONICS

Interface $165.00
Mini-Terminal RcviCode Conv. Xmt 249.00
Mini-Reader Pkg. 225.00
LARSEN

NLA 150MM 2 Mtr Mag. $39.00
2meter2-20,4-40 MHz call
MFJ

496 Keyboard $289.00
941C Tuner 81.00
VHF Converterfor2 MtrHT's 36.00
MIRAGE

B108 $155.00
B1016 239.00
B3016 205.00
ROHN Towers call
SHURE

444D Very Nice Mic! $50.00
TEN-TEC

Corsair new Xcvr call
525 Argos: call
TOKYO HY-POWER

HL32V 25W Amp $79.00
HL82V 80W Amp 149.00
HL160V 160W Amp 285.00
VOCOM Amplifiers/Ants. call

This is a partial listing. Please call for acces-
sories and other products not listed. Prices &
avallabitity subject to change.
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Because you and the
leading radio manu-
facturers want the
best-performing, the
best looking antenna;
Centurion has grown
to be the Duck leader.
We've developed
many smaller antennas
to make the hand-
held radio perform

| better and now the
newest duck...the Tuf
Duck “mini”. It's
shorter (about 3”) yet
it's a full 1/4 wave
radiator on YHF.

Actual Size

zgz

T eI
ANTENNAS

CENTURION

Phone 402/467-4491

Telex 48-4377 CENTURION LCN

P.O. Box 82846 Uncoln, NE 68501 2846

» 102

~See List ol Advertisers on page 13

RTTY - 100

Expanded Version of the Popular
RTTY - 50

RTTY - 50

Basic Terminal Unit

® 60 mA Loop Keying o AFSK
o PLL Demod w/2 pole filter 37900

* 850/170
e AFSK Generator o TTL & RS232

* 60 mA Loop
s Loop Supply
e Auto Start

e 4 Pole Filters
o AGC (80db)

$1 8900

Call or write for FREE catalog with over
65 P.C. Boards & Kits.

COMMUNICATIONS DESIGN INC.

1105 Lehr St. — West Memphis, Arkansas 72301
(501) 735-4568

NEMAL ELECTRONICS
COAXIAL CABLE SALE

i ] ‘Q% Vd ‘
. 0(\\ /Z~”  RGBU20ft PL259ea end $4.95
- WO e e 4U dbi siver shield. 50 or s1.351
) 100 ft. RGBU with PL-259 on each end $19 95

RG5S8U #9201 $11.95
Grounding strap. heavy duty tubular braid

3/16 in. tinned copper 10¢/1t
& 3 3/8 in. tinned copper 30e/1t

> (g
'\“\QQGC’\ 60‘(\3 O > BELDEN Coaxin 100 1t rolls

CONNECTORS MADE IN USA

POLYETHYLENE DIELECTRIC 79¢
RG213 noncontaminating 95 sheild mil spec 36¢/ft. p t 10/$3.89
RG174/U mil spec. 96°% shield 10¢/tt = & 39 10/55.89
RG 11U 96 % shield. 75-ohm mil spe 25¢/1t M 5 \ $1.79
RG8U 96 shield. mil spec $27.95/100 ft. or 31¢/ft 1 98¢
RG6A/U double shield. 75-ohm 25eMt. 4 qy pat A 3/$1.00
RGSBAU stranded mil spec 12¢/ft 10/$1.99
RGS5S8 mil spec. 96 shield 1eift N $3.50

w (M $1.79
LOW LOSS FOAM DIELECTRIC LR i
RG8X 957 shield (black. white or gray). .5$14.95/100 ft e S
7M. 4
RG8U B0 shield 18c/1t ':‘6 h Mk e . g} ;g
RG5BU B80“% shield 07¢/tt :
RGSBU 95% shield ot UG273BNC loPL-259 530

RG59U 100 foil shield. TV type S$7/100 1. 10¢/1t
RGB8U 97 shieid t1ga (equiv Belden8214 3teit

Rotor Cable 8-con. 2-18 ga. 6-22 ga 19¢/ft

Connectors—shipping 10% add’l, 2.50 minimum
€ $ 5t 10011 g 1.0n

FREE CATALOG
COD add $1.50—FLA. Res. add 5% Sales Tax

v 412

1327 NE 119th Street, Dept. RLO, No. Miami, FL 33161 Call (305) 893-3927

CONTACT-80. ..

An ultra sophisticated yet simple to
operate RTTY System for the demanding
operator at an affordable price.

ALL BAND TRAP
VERTICAL ANTENNAS!

FULL 14th WAVE - Al Bands! Automatic Selection
with proven HI-Q Traps. 3 Models-ALL self supporting
Ground or roof mount. HEAVY Double wall seamiess
Aluminum lower section -« HI STRENGTH FIBER-
%n%‘;s?alggmﬁooﬁ%ns;éhgr Ng WOBBLY, LU Features:

- LY CLAMPS ded i .
Same size all the way up 11/4"« Traps hdden "::udee *Disk /O; SAVE, LOAD, KILLEIDIR
You can use tin a1 ft. sq. Backyard! Neighbors  will *TRI-SPLIT screen, user defined
never know this is a Mi-Power ALL Dwection DX An «10 CANNED MESSAGES
tenna. FOR APARTMENTS, ROW HOUSES, MO-
BILE HOMES - CONDOS etc. where mmnimum space *DYNAMIC BUFFER ALLOCATION
and neat appearence is MANDATORY! Instant “Drive «Live HARDCOPY for parallel printers
*Keyboard CONTROL of STATION

In” ground mount (Included) . Use with or without radials
(incuded) (AN angle roo! mount - Extra ) COMPLETELY

«AUTO-ID; RTTY, CW (selectable ONIOFF)
«CLOCKED OUTPUT rate

PRETUNED - NO ADJUSTMENTS NEEDED EVER!
«All BAUDOT speeds plus ASCII {(110)

NO TUNER NEEDEO Over Al Bands (except BO
«NAME, DATE, TIME from computer

meter - 400 KC) SWR 1-1 to 2-1 at Band edges, Stnd,
S0239 connecter - 50 ohm for any length RG58U -
*On screen BIT PATTERN SCOPE

RGBU feedine. Matches ALL MAKES TRANSCIEV
ERS. 2000 Watt PEP. input power. Shipped - PRE -
PAID IN USA. _Assembles In 10 min. using only
screwdriver. WEATHERPROOF!

No.-AVT80-10 — 5 Band— 2911 $179.95 Requires TRS-80, MOD-lil with your CALL SIGN
No.- AVT40-10— 4 Bang — 19'3 $129.95
No- AVT2010— 3 Bang — 11'6' $9995 plus TU with 60ma loop

DISK 1/10; VERSION $279.00

SEND FULL PRICE FOR PP DEL IN USA (Canada

is $5.00 extra for postage, clerxcal, Customs etc)or 9.00
order uo VIS A “MASTER CARD o AMERICAN CASSETTE 1/0: VERSION $22

EXPRESS. Give Number and Ex date. Ph1-308- Post Paid

236-5333 9AM-6PM weekdays. We ship in 2.3
Commlek I

days Prices will increase 50 order NOW
4493 Orleans Dr., Dunwoody, GA 30338

AND SAVE All Antennas Guaranteed for | year
WESTERN ELECTRONICS + 80
(404) 946-9314

3 «10 day money back tral. if returned in new condi=
ton Free Inf
}
Dept. A7- 11 Kearney Nebr 68847
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73 Magazine Staff

A Tuner for Antenna Fanatics

Anyone experimenting with antennas needs a darned good
tuner. Construct this one and save your finals.

over the years, but two
forms have evolved as time-
proven favorites—the Pi

Various antenna tuner
networks for the HF

bands have come and gone

= 1
- | = = -
—O
|
4 Bl .fl] 12 -
Sib =t
. — =

e
<L T
N D T T s2b
/
/ ct 2

0y !
1 _ST
1.

Fig. 1. Tuner circuitry. The S2 switch arrangement may ap-
pear complex, but wiring is not complicated nor are long
lead lengths introduced, since most of the wiring is between
switch lugs. Normally, a two-wafer switch would have to be
used, although single-wafer surplus switches having a 5P3T
action can be found. C1 and 2 — at least 250 pF each, rated
at 1.5 kV for 300 Watts, 2 kV for 500 Watts, and 4 kV for 1
kW, L—18 to 28uH, #10 or 12 wire; S1 and 2 — Centralab
PA-2000 series or similar.
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and T networks. The basis
for the durability of these
networks is a combination
of electrical as well as con-
structional reasons.

The Pi network will not
match an extreme range of
impedances, but it is rel-
atively easy to construct
and adjust in operation. Its
main disadvantage is that
it requires considerable
amounts of capacitance on
the lower frequency bands
when working into low-im-
pedance loads. Usually,
padding capacitors are re-
quired across the variable
capacitors on the lower fre-
quency bands when a high-
power tuner is being con-
structed since 1,000- or
2,000-pF variable capaci-
tors rated at 2 to 3 kilovolts
are not exactly common
items.

On the other hand, the T
network does not require
extreme amounts of capaci-
tance even on the low-fre-
quency bands when match-
ing into the same or even
greater range of load im-
pedances than a Pi network

will accommodate. The T
network is, however, slight-
ly more tedious to adjust
and also to construct since
the variable capacitors
used must have both their
stator and rotor sections
above ground. The popular
“Transmatch,” by the way,
is a basic variation of the
T network.

But, why not have the
best of both networks in a
single multiband tuner?
This article describes a
switchable, multi-network
tuner which is designed to
optimize the matching pos-
sibilities available using
commonly-available L/C
components of moderate
electrical and physical di-
mensions and, of course,
of moderate cost. The tun-
er can be tailored to han-
dle PEP output powers
from 500 to 1000 Watts.
The physical dimensions
are quite moderate for the
power-handling capabili-
ties involved and one easi-
ly can add such features as
selectable antenna switch-
ing and swr monitoring.



The schematic of the tun-
er is shown in Fig. 1. As
shown, it incorporates se-
lectable LC-, CL-, or T-net-
work tuning, input switch-
ing direct to any of three
loads (one of which can be
a dummy load), switching
using the tuner network to
any one of two selectable
antenna loads, and com-
plete, internal swr measure-
ment circuitry. Of course,
one can scale up or down
the possibilities shown in
the schematic in any way
desired in order to con-
struct just the basic tuner,
expand the antenna switch-
ing possibilities, etc.

The reason for having se-
lectable LC- or Cl-network
tuning (a reversible L net-
work) instead of a simple Pi-
network option is to further
increase the mileage ob-
tainable out of the compo-
nents used. Since two vari-
able capacitors have to be
used in the design of the
tuner, the option is avail-
able to use them in a con-
ventional Pi-network man-
ner as tunable input/output
capacitors or to parallel
them and use them as com-
bined output or input ca-
pacitors in a reversible L
network. The latter will pro-
vide a greater range of im-
pedance-matching possi-
bilities at the expense of
only a bit more component
switching complexity, and
so it was used.

If one uses a convention-
al input/output tuned Pi
network with extremely
wide-range variable capaci-
tors, it usually will be found
that any load that can be
matched using both vari-
able input/output capaci-
tors can also be matched
using only either a variable
input or output capacitors
and a suitable value of in-
ductance. However, the ca-
pacitance range of a sin-
gle variable capacitor re-
quired will usually be less
than the combined capaci-
tance of separate input/out-
put variable capacitors ip a
Pi network

The practical construc-
tion details of the tuner are
not difficult to follow or
perform if you approach
them on a step-by-step ba-
sis. The 500-Watt output-
rated version of the tuner is
housed in an attractive two-
tone blue/gray Radio Shack
enclosure (#270-269) mea-
suring 7-7/8” X 3-1/2” X
5-7/8”. This aluminum hous-
ing is easy to work and you
can construct the tuner us-
ing basic hand tools.

After you have initially

sized-up the placement of
components within the en-
closure, drill or punch out
the necessary mounting
holes on the rear panel for
the coax connectors, on the
bottom of the enclosure for
inductor and capacitor
mounting, and on the front
panel for control shafts,
switches, meter, etc. Gener-
ally, the following se-
quence of mounting and
wiring and components will
make the tuner go together
easily:
1) Mount the front-panel
network changeover switch
and the rear-panel coax
connectors.

2) Mount the two variable
capacitors. These capaci-
tors have to be "above”
ground. There are numer-
ous ways to achieve a suit-
able mounting. The sim-
plest is probably through
the use of plastic #6 mount-
ing screws/nuts with 1/4”
spacers to keep the capaci-
tor rotors above ground. If
such material is not readily
available, a 1/4”-thick piece
of Plexiglas™ or bakelite
can be used to raise the ca-
pacitors above the enclo-
sure bottom using metal
hardware.

3) Wire up the network
changeover switch to the
capacitors with leads ex-
tended to where the induc-
tor and antenna selector
switch will be mounted.

4) Mount the variable in-
ductor and the swr mea-
surement circuitry (if used).
5) Mount the antenna selec-
tor switch to the back panel

| TURN HOOKUP (# 20) OVER SECONOARY
/ ,—40T #28 ON AMIDON T-68-2 CORE
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Fig. 2. The swr circuitry is simple but sensitive and needs no
shielding inside the tuner enclosure. With a 50-Ohm carbon
resistor on the S1 side and the meter switch to reflected, ad-
just C1 for minimum meter reading. Do the same with C2
when the resistor is connected to the rf in side and rf is fed
into the S1a side of the circuit.

(using 1/2” to 3/4” standoff
hardware) and wire it up.

6) Mount the insulated
shaft couplings on the vari-
able capacitors, extension
shaft to the antenna selec-
tor switch, etc.

Of course, you can vary
the location of the compo-
nents in a variety of ways,
but you should more or less
plan out the construction of
the tuner in the manner il-
lustrated above. It really
takes less time to complete
than is involved in even as-
sembling a commercial kit
which often has rather la-
borious point-to-point wir-
ing instructions.

Another swr bridge cir-
cuit was constructed using
a toroid-core transformer
and it worked very well.
The circuitry of the bridge is
shown in Fig. 2. The compo-
nents are mounted on a
small piece of perforated
board stock; there is no
need to etch a board for the
few components involved
and they can be wired to-
gether directly.

The board is mounted in-
side the rear panel of the
tuner directly by the input
coaxial connector. No
shielding is required since
the toroid is largely self-
shielding. The sensitivity
allows for measurements
with 10 to 20 Watts of trans-
mitter output power even
on the low-frequency

bands. The only thing that
you must do, however, is
to balance out the stray ca-
pacitances in the circuitry
as noted in the caption for
Fig. 2. The procedure is
simple but it cannot be ne-
glected if proper readings
are to be obtained on 10
and 15 meters.

The meter used hap-
pened to be a surplus CB
one that had an swr scale,
but any inexpensive meter
with a 200-mA or more sensi-
tive movement will suffice
There is no real need to cali-
brate the meter since it nor-
mally is used only to adjust
the tuner for a minimum
reading in the reflected
switch position once the
meter has been adjusted for
a full-scale reading in the
forward switch position

A minor point, by the
way, about the meter
switch used: It is spring-
loaded, so it must be
pushed down to read for-
ward and will snap back to
its reflected position (la-
beled SWR). This small re-
finement makes it rather
easy to adjust the tuner
since the way the switch
and meter adjustment con-
trol are placed on the front
panel the index finger on
one hand can be used to de-
press the switch while the
thumb and middle finger
are used to adjust the con-
trol. The other hand is free
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15 Meter Mobile CW & USB

START YOUR DAY ON A GOOD KEY!!
WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ,
KL7JFV, EA7EU, NN3SI, DJSRR, DLOBBC,
US6AK, JA3JMP, PY2-CPQ, FO8GW, KM6FF

s

VK2BD OE8SMOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

High 10W (PEP) low 2W (PEP): VFO tuning: noise blanker:
fine-tuned SB, KHz+CW off-set; digital frequency
counter, 13.8V dc @ 3A, negative ground; L 9.5 " x W 9
x H25" weight (2.3 kg) 5.7 Ibs.; mobile mounting bracket

BY PANASONIC*
JUST SLIGHTLY AHEAD
OF OUR TIME

AMATEUR DIVISION OF MATSUSHITA ELECTRIC
DLR. INFO. & ORDER. CALL
1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-454 1
NOTE: Price, specifications subject to change without
notice and obligation Ealy

SOON — NEW
10-160 METERS

~Caco

@/ ICOM

FOR THE PROFESSIONAL AMATEUR

44 73 Magazine * November, 1982

to adjust the
controls.

Speaking of controls,
there is no turns indicator
on the rotary inductor.
Regular turns counters take
up a lot of enclosure space
and are not all that neces-
sary unless you insist on ex-
tremely fast control preset-
ting. In reality, if you note
the setting of all the other
controls for the band/anten-
na being used, it is a simple
matter to rotate the induc-
tor for approximate mini-
mum swr and then finish up
the tuning by going back
and forth between the in-
ductor and capacitor tun-
ing controls

It’s no secret that it gen-
erally only makes sense to
home-brew a tuner if one
can find the components
necessary at reasonable
prices. If you built a
500-Watt version of this
tuner using all new, off-the-
shelf parts, the parts cost
could easily run around

tuning

$120. On the other hand, us-
ing surplus or new surplus
parts, the cost could be as
low as $25 Simply hunt
around for the parts needed
at the right prices. Fair
Radio Sales (1016 E. Eureka,
Box 1105, Lima OH 45802),
for instance, which fre-
quently advertises in 73,
often has very good buys on
transmitting-type variable
capacitors and inductors
The tuner has been la-
beled as a “’Universal Cou-
pling Unit.” That euphuistic
name was only the result of
having a limited selection
of words available in a rub-
on lettering set. No tuner
will, of course, couple to
absolutely all loads. The
tuner described will couple
a 50-Ohm output transmit-
ter to just about any reason-
able antenna load; the
same as can be done by
commercially available
tuners which use the same
type of circuitry and com-
ponent dimensions. ll




AZDEN *x NEW! x AZDEN *x NEW! *x AZDEN x NEW! * AZDEN

THE GIANT AZDEN@COMPANY

REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTropuce THE BRILLIANT New PCS-2800

MICROCOMPUTER CONTROLLED
SUPERIOR COMMERCIAL GRADE

13 TMRANES;I;EERR SPECIAL

~ $229-

L3

VISA®
' 4 -
COMPARE THESE FEATURES
wiTH ANY uNiT AT ANY PRICE
e FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995 distance communications. LED readou: displays power selection
MHz, 10K.Hz steps with built-in — 100 KHz repeater offset. when transmitting.
e ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. e DIGITAL S/RF METER: LEDs indicate signal strength and power
e SIZE: UNBELIEVABLE! ONLY 63/4" x23/8" x 9 3/4".COMPARE! output. No more mechanical meter movements to fall apart!
e MICROCOMPUTER CONTROLLED: All scanning and frequency- e LARGE '2-INCH LED DISPLAY: Easy-to-read frequency display
control functifns are performed by microcomputer. minimizes “eyes-off-the-road” time.
o DETACHABLE HEAD: The control head may be separated from the e PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT
radio foruse in limited spaces and for security purposes. PANEL: Any frequency may be selectec by pressing a microphone
o SIX-CHANNEL MEMORY: Each memory is re-programmable. or front-panel switch.
Memory is retained even when the unit is turned off. e SUPERIOR RECEIVER SENSITIVITY: C.28 uV for 20-dB quieting.
e MEMORY SCAN: The six channels may be scanned in either the The squelch sensitivity is superb, requiring less tran 0.1 uV to
‘busy” cr “vacant” modes for quick, easy location of an occupied open. The receiver audio circuits are designed and built to exacting
or unocaupied frequency. AUTO RESUME. COMPARE! specifications, resulting in unsu-passed received-signal
e FULL-BAND SCAN: All channels may be scanned in either “busy” intelligibility
or "vacant” mode. This is especially useful for locating repeater e TRUE FM, NOT PHASE MODULATION: Transmitted audio quality
frequencies in an unfamiliar area. AUTO RESUME. COMPARE! is optimized by the same high standard of design anc construction
o INSTANT MEMORY-1 RECALL: By pfessing a bufton on the as is found in the receiver. The micrcphone ampli‘ier and com-
microphane or front panel, memory channel 1 may be recailed tor pression circuits offer intelligibility second to none.
immedigte use. e OTHER FEATURES: Dynamic Microphone, buill in speaker,
e MIC-CONTROLLED VOLUME AND SQUELCH: Volume and mobile mounting bracket, external remrote speaker jack (head and
squglch can be adjusted from the microphone for convenience in radio) and much, much more. All cords, plugs, fuses, microphone
mobile peration. hanger, etc. included. Weight6 Ibs.
e DIRECT FREQUENCY READOUT: LED display shows operating o ACCESSORIES: 15 REMOTE CABLE....$29.95. FMPS-4R A/C
frequency, NOT channel number. COMPARE! POWER SUPPLY....$39.95. TOUCHTONE MIC. KIT....$39.95.
e TEN (1C) WATTS OUTPUT: Also 1 watt low power for shorter EXTERNAL SPEAKER....$18.00.

AMATEUR-WHOLESALE ELEGTRONICS oRDER NOW TOLL FREE

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

Telephone (305) 233-3631 ® Telex: 80-3356

U.S. DISTRIBUTOR DEALER . . n
INQUIRIES INVITED w5

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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Fig. 1(a). One-shot multivi-
brator. Trigger pulse causes
output to go HIGH for peri-
od T. The second pulse has
no effect.

Digital Basics

This is no time to be a digital illiterate. Part 1l reveals the
secrets of multivibrators, shift registers,
and other notorious devices.

he first two parts of this

three-part series led you
step by step into the digital
electronics swimming pool.
We now can wade in past
the ankle-deep water of the
kiddies’ pool and venture
into knee-deep water. Thus
far, we have discussed the

Telty-1, -I

+
TRIGGER

- 11

Fig. 1(b). A retriggerable monostable multivibrator can be
retriggered while the output is still HIGH. Note that the
total duration of the HIGH state is not 2T.
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loseph |. Carr K41PV
5440 South 8th Road
Arlington VA 22204

various digital IC logic fam-
ilies, assorted types of
gates, and a variety of flip-
flops. We now will turn to
the subjects of multivibra-
tors and counters.

Multivibrators

A multivibrator is basi-
cally a pulse-producing cir-
cuit. There are three basic
forms of multivibrator:
monostable, bistable, and
astable. It takes little imagi-
nation to detect that these
designations refer to the
stable output states that are
possible for each type of
circuit.

The monostable multivi-
brator has but one stable
state (usually the state in
which Q=LOW . .. but not
always). Triggering the
monostable multivibrator

causes the Q to go HIGH
for a time, but since this is
not a stable state, Q will
drop LOW again when a
pre-determined time period
has elapsed. Monostable
multivibrators are also
called oneshot circuits and
also (erroneously, albeit
graphically) pulsestretcher
circuits. The latter label is a
misnomer because the cir-
cuit does not actually
stretch a pulse but gener-
ates a new pulse that has a
longer period

The bistable multivibra-
tor has two stable states. It
can remain in either state
(ile., Q=LOW or Q=
HIGH) indefinitely. The RS
flip-flop -is an example of a
bistable multivibrator.

The astable multivibrator
has no stable states. It is in-



capable of remaining in ei-
ther Q LOW or Q HIGH
states. The Q output of the
astable multivibrator will
flip back and forth between
the HIGH and LOW states,
producing a square-wave
pulse-train output signal.
For this reason, the astable
circuit is usually used to
produce the clock pulses
found in digital circuits.

There are several ways to
produce each of these
types of multivibrator.
Space prevents us from
considering all of them. We
will examine a few circuits
built from discrete gates
and the integrated circuits.
Some IC devices, like the
555 timer, will operate in ei-
ther the monostable or
astable mode.

When we speak of bista-
ble multivibrators, we actu-
ally are talking about the
RS flip-flop. Recall from the
earlier sections of this arti-
cle that the RS FF can re-
main happily in either the
Q=LOW or the Q=HIGH
states indefinitely.

Most monostable multi-
vibrators will not respond
to further input trigger
pulses until the period of
the output pulse has “timed
out,” i.e., the output has re-
turned to its stable state.
Monostables that will not
respond to further trigger
commands until the output
duration has expired are
nonretriggerable monosta-
bles.

Some one-shot circuits,
however, are retriggerable,
meaning that they will re-
spond to further input trig-
ger commands while the
one-shot is in the unstable
state (i.e, before it has
timed out). Consider Fig. 1
to see how this works. Fig
1(a) shows the operation of
the regular nonretrigger-
able one-shot multivibra-
tor. The first trigger pulse
causes the output to go
HIGH and it remains HIGH
for period T. A second trig-
ger pulse has no effect on
the one-shot because it oc-
curs before T expires

Now consider Fig. 1(b).
This is a timing diagram for
the retriggerable monosta-
ble multivibrator. The out-
put goes HIGH when the
first pulse arrives. But be-
fore T expires, a second trig-
ger pulse is received. This
second pulse causes the
one-shot to retrigger, so the
output will remain HIGH
for an additional period T.
Note that the total duration
of the HIGH state is not 2T,
but T plus the portion of the
first period that expired
prior to the second trigger,
or T+(T,—T,).

An example of a mono-
stable multivibrator built
from a CMOS type-D flip-
flop is shown in Fig. 2. Re-
call the rules for the type-D
FF: (1) Since D is HIGH, a
HIGH will be transferred to
the Q output when the CLK
line goes HIGH, and (2)
when the clear line goes
HIGH, the Q output is
forced LOW. The operation
of the one-shot circuit in
Fig. 2, then, is as follows:

a) When the circuit is at
rest, Q is LOW and any
charge on capacitor C1 is
drained off through diode
D1

b) When a trigger pulse is
received by the CLK input,
Q goes HIGH. When Q is
HIGH, capacitor C1 will
charge through resistor R1.

c) When C1 has charged
to a potential of approxi-
mately 2 volts, the clear in-
put thinks it is HIGH, so the
FF will force Q LOW.

d) The period that Q was
HIGH, i.e., the period of the

+5vDC

| - - — ——
] L
TRIGGER

4013

— QUTPUT

Fig. 2(a) A CMOS flip-flop is the basis for this monostable
multivibrator. R1 and C1 determine the length of the pulse.
D1 allows the flip-flop to be retriggered immediately after

clearing.

one-shot, is determined by
the time constant of R1C1
and the potentials of the Q
output and the point at
which the clear input thinks
that it is HIGH instead of
LOW.

The circuit in Fig. 2(a)
uses a diode (D1) across the
timing resistor (R1) to dis-
charge C1 during the period
when Q is LOW. This diode
is not strictly necessary but
serves to speed up the cir-
cuit considerably. Without
D1, the charge on capacitor
C1 would bleed off through
R1. But this would require
another R1C1 time constant
(or so) before the voltage
across C1 would discharge
enough to permit retrigger-
ing of the one-shot. The pur-
pose of D1 is to discharge
C1 rapidly so that retrigger-
ing can occur almost imme-
diately after Q drops LOW
—see the waveform in Fig.
2(b).

The use of D1 creates a
little problem, however.

PARALLEL OUTPUTS

‘oe-_J——_y/////////f/f‘

Fig. 2(b). The potential
across C1 never drops
below 0.6 volts because of
the presence of D1.

—o OUTPUT

4013

Fig. 3. Monostable multivi-
brator. The diode in Fig. 2(a)
is eliminated by using Q! to
discharge CI.

Qs Qs

I
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| | 1
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CLOCK

Fig. 4. Flip-flops can be combined in series to form a register which can store several bits of
data. This version has serial input and either serial (SISO) output or parallel (SIPO) output.
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Fig. 5. The data bit (0} is transmitted through a five-stage
SISO shift register by clocking the register five times.
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Fig. 6. Data is entered into this parallel-entry shift register
via B1-B),. Before entry, the register is reset via R. The data is
then loaded by bringing the set line (S§) HIGH.
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Fig. 7. The jam parallel-input

need to clear the registers.

The charge potential across
C1 cannot drop lower than
the function potential of
the diode (200 to 300 milli-
volts in germanium types
and 600 to 700 millivolts for
silicon types). Fig. 3 shows
the circuit for a modified
version that uses switching
transistor Q1 to discharge
C1. The base of transistor
Q1 is driven by the NOT-Q
output of the 4013 flip-flop.

Shift Registers

A flip-flop is able to store
a single bit of digital data.

By

FF

—
T

:

[
By
shift register eliminates the

When two or more flip-
flops are organized to store
multiple bits of data, then
they constitute a register.
Most registers are merely
specially-connected arrays
of flip-flops.

There are several differ-
ent circuit configurations
that one would call a regis-
ter, and we classify them
according to the manner in
which data is input and out-
put to and from them. We
have, for example, serial-in-
serial-out (S1SO), serial-in-
parallel-out (SIPO), parallel-
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Fig. 8. A recirculating shift register automatically couples
the output data back to the input. This is something like a

dog chasing its tail.

+5v0C

Fig. 9a). The core of most
frequency counters is the
J-K flip-flop configuration.
In this case, the | and K in-
puts are both tied HIGH.

i'ir

FFI | FF2 FF3 FFa

g kAR

Fig. 10(a). By cascading
several |-K flip-flops, the
division ratio increases by
powers of two.

in-parallel-out (PIPO), and
parallel-in-serial-out (P1SO).
Fig. 4 represents both
SISO and SIPO shift regis-
ters. The only significant
difference is that the paral-
lel output lines, used on the
SIPO register, would be ab-
sent on the SISO register.

The SIPO shift register
consists of a cascade chain
of type-D flip-flops that
have their clock lines con-
nected together. Recall the
rules for type-D flip-flops:
Data can be transferred
from the D input to the Q
output only when the clock
input is HIGH. The input
can change at will and the
output will remain the same
as long as the clock line is
LOW. But if the clock line
goes HIGH, the Q output
will follow the D input. The
Q output will retain the last
valid data present before
the clock dropped LOW
again.

This rule can be applied
to the situation shown in
Fig. 5, where we show the
transmission of a single bit
of data from left to right
through a SISO shift regis-

o R | ==
G l | ] [

Fig. 9(b). A single |-K flip-
flop is a divide-by-two
counter.

ter. At the occurrence of
the first clock pulse, the in-
put line is HIGH. This point
is the D input of FF1, so a
HIGH, which is applied to
the D input of the second
flip-flop (FF2), remains after
the clock pulse disappears

When the second clock
pulse arrives, FF2 sees a
HIGH on its D input and
FF1 sees a LOW on its D in-
put. This situation causes a
LOW at Q1 and a HIGH at

Q2.

The third clock pulse
sees a LOW condition on
the D inputs of FF1 and FF2
and a HIGH at the input of
FF3. The third clock pulse,
then, causes Q1 and Q2 to
be LOW and Q3 to be
HIGH.

Note that the SISO input
remains LOW after the ini-
tial HIGH during clock
pulse number 1. This means
that the single HIGH condi-
tion will be propagated
through the entire SISO
shift register, one stage at a
time. The HIGH bit will
shift one flip-flop to the
right each time a clock
pulse arrives.

If the data at the input
had changed, then the bit
pattern at that input would
be propagated through the
shift register.

The shift register in Fig. 4
is a five-bit, or five-stage,
register (any bit length
could be selected). On the
sixth clock pulse, therefore,
the HIGH is propagated out
of the register, so all flip-
flops are now LOW.



€3 - Check the Big Savings at AES!

SAVE $S$ - HF Equipment

S I T e

ﬂ’—- "IN ® Al sane Yhuserwvss SC-T 2D

IC- 720A 9-band Xcvr (Reg 51349)
FL-32 500Hz CW filter ..
FL-34 5.2 KHz AM filter.

SALE $1149.00
... 59.50
.. 49.50

IC-730 8-band Xcvr (Reg $829)....... SALE $649.95

FL-30 SSB filter (passband tuning) .. 59.50
EX-195 Marker unit..... .....39.00
€X-202 LDA interface: 730/2KL/AH 1. 27,50
EX-203 150 Hz CW audio filter.. ......39.00
EX-205 Transverter switching unut PP ... 29.00

IC-740 9-band Xcvr (Reg. $1099)...... SALE $979.95

EX-238 Internal power supply............ TBA
EX-241 Marker unit TBA
EX-242 FM unit. 4 - { ..... TBA
£X-243 Electronic keyer unit oo TBA
EX-54 9 MHz 500 Hz filter .. ....TBA
EX-52 455 KHz 500 Hz CW filter...... ........TBA

EX-53 455 KHz 250 Hz CW filter..

Accessories common to 1C-720/730/740
PS-15 Power supply {Reg. $149)....... SALE $134.95

TBA

CF-1 Cooling fan for PS-15 . ... 4500
EX-144 Adaptor for CF-1 on PS-15.. ... 6.50
PS-20 20A power supply (Reg. $229).. SALE 199.95
CF-1 Cooling fan for PS-20. . .. 45.00
Adaptor cable; PS-20 to 720/730/740 . 10.00

FL-44 SSB filter, 730/740 (Reg. $159) SALE 144.95

FL-45 500 Hz CW filter; 730/740 . 59.50
SM-5 Electret desk microphone .. 39.00
HM-10 Scanning mobile mic; 730/740 .. 39.50
SP-3 Base station speaker.. " ... 49.50
MB-5 Mobile mount; 720A/730 . 19.50

Phone patch; specify radio (Reg. $139) SALE 129.95
AH-1 Mobile ant./tuner (Reg. $289).... SALE 259.95
AT-100 100w auto. tuner (Reg. $349) .. SALE 314.95
AT-500 500w auto. tuner (Reg. $449) .. SALE 399.95

1C-2KL Solid-state linear {Reg $1795) SALE $1395.00
IC-R70 Gen. cov. receiver (Reg. $795) SALE $699.95

Order Toll Free:

-800-558-0

SAVE S8 - VHF/UHF

1C-251A 2m All-mode Xcvr. 144.8-148.1999 MHz. 10w
digital, memories. scan, 2 VFOs 13.8vdc/117vac. 4'4"h
% 9%"w x 10%"d, 11 Ibs (Reg. $749)... SALE $599.95
IC-451A UHF All Mode Transceiver for GSCAR mode B or
J &simplex. Models for 430-440 or 440-450 MHz. Simitar
to IC-251A (Regular $899)............... SALE $769.95

IC-AG1 UHF Preamp. (Reg. $89).... SALE  79.95
1C-551D 6m SSB/CW/FM* transceiver, 50-53.999 MHz
80 watts. (Reg. $699)...... ... SALE $599.95
EX-106° FM adaptor (Reg 5125) 4444444 SALE 11295
PS-20 AC power supply (Reg $229) .SALE 199.95

CF- lCoohng fan; PS-20.. P 45.00

IC-290A 2m All Mode mobile xcvr. 143.8-148.199
MHz, 1/10w, 5 memories, 2 VFOs, T/T mic. 6%"w x
2%"h=8%"d. (Reg. $549)........ Closeout $399.95
1C-290H 25w 2m All Mode (Reg. $549) SALE 489.95
1C-490A UHF All Mode mobile xcvr. 430-439.995
MHz, 10w, memories, two VFOs, scanning microphone
2 x 6% w x 8%"d (Reg. $649).... SALE $579.95
1C-560 6m SSB/FM/CW mobile xcvr. 10w, digital,
memories, scan, two VFOs 13.8vdc/3.5A. 2%"h= T'4"w
% 9"d, 6 tbs. Mic. & mt. (Reg. $489) ... SALE $439.95

1C-25A Compact 2m FM mobile xcvr. 25w, 5 memories
scan, priority, 2 VFOs, T/T microphone. 2"h=5;"w
x7"d, 3% Ibs. (Reg. $349) ...SALE $309.95
1C-45A 440-450 mobile xcvr p .. TBA
IC-22U 2m mobile. 1/10w, thumbwhee! freq. select
64 "wx2%"h=8%"d. (Reg $299)....... SALL $249.95
EX-199 Remote frequency selector. . 35.00
VHE/UHF Portables
1C-202S 2m SSB Transceiver. 3w PEP output. Uses "C”
cells, optional Nicad pack/charger or AC supply/spkr
With mic., ant. & strap (Reg. $279)..... SALE $249.95
IC-20L 2m, 10w ampl (Reg. $98)... SALE 89.95
1C-402 432 Mhz portable SSB Transceiver. Features

same as 1C-202S above (Reg. $389).... SALE 349.95
IC-30L 10w, 432 amp. (Reg. $105)...SALE  94.95
BC-15 Nicads & AC chgr for 202S/402. .. 57.50

BC-20 Nicads & DC-DC chgr for 2025/402 57.50
IC-505 6m SSB port. (Reg. $449)...... SALE 39995

FM module , .. 49.95
Internal nicad battery pack . .. 79.50
AC charger.. .. 12.50

SP4 Remote speaker for portables .. 2495

SAVE $30

IC-2AT Synthesized 2m FM Hand-held
with 7/T pad 800 ch.in 5 KHz steps
144-147.995, selected by thumb wheels
& +5 KHz upshift switch: + 600 KHz
offsets. .15 or 1.5w output with supplied
nicad park. Optional packs for larger
capacity or higher power. Supplied with
250 ma. nicad pack {BP-3), wall charger,
flex antenna, belt clip, strap, earphone
and plugs. 6.6'hx26"wx1.4"d, 1 1b

Hand-held Transceivers Regular  SALE
1C-2AT HT w/TTP nicad & chgr .... $269.50 $239.50
IC-2A 2m HT w/nicad & wall chgr.... 23950 214.50
IC-3AT 220 HT/TTP, nicad & chgr .... 29995 239.95
IC-3A 220 HT/nicad & charger........ 269.00 229.95
IC-4AT 440 HT/TTP, nicad & chgr .... 29800 239.95
IC-4A 440 H1/nicad & charger........ 269.00 229.95
Hand-held accessories Regular
BC-25U Extra wall charger...... $12.50
BC-30 Drop-in charger for BP.2 3& 5 .. 69.00
BP-2° 450 ma, 7.2v nicad pk. 1w output... 39.50

BP-3 Extra 250 ma nicad pk, 1.5w output....... 29.50
BP-4 Alkaline battery case -rd 12.50
BP-5° 450 ma, 10.8v nicad pk, 2.3w output AAAAA 49.50
*BC-30 required to charge BP-2 & BP-5

CP-1 Cig lighter plug & cord; BP-3 .. 9.50
DC-1 DC operation module........ woete 17.50
FA-2 Flexible antenna for 2A, 2AT (BNC) . 10.00
HM-9 Speaker/microphone.............. .34.50
LC-2A Leather case w/o TTP cut out 34.95
LC-2AT Leather case w/TTP cut-out......... 3495
ML-1 2m mobile linear (Reg $89) SALE 79.95
3A-TTN 16-button TTP front; 2A/3A 4h, 39.50
Commspec $S-32M 32-tone encoder. 29.95

1C-M12 12ch. Marine Hand-held....
Other ICOM accessories

24PP 24-pin accessory plug.... ... 3400
BC-10A Mem. back-up; 25A/720A/730/740..... 9.50

Special $229.95.

BU-1 Memory back-up; 25A/490A. 38.75
EX-2 Relay box w/marker; 720A/730 34.00
HM-3 Deluxe mobile mic, specify radio. . 17.50
HM-5 Noise canx mobile mic, 4 pin .. 3450
HM-7 Amplified mobile mic, 8-pin .. 29.00
HM-8 Touch-tone mic, 8-pin 49.50
HM-10 Scanning microphone . 39.50
HP-1 Headphones. - 34.50
SM-5 8-pin electret desk mic 39.00

All Sale Prices subject to change without notuce
VISA

AES STOREHOURS
Mon. thru Fri. 9-5:30; Sat. 9-3
E-X-P-A-N-D-E-D WATS HOURS

Milwaukee WATS line answered until 8 pm Mon. thru Thurs

Please use WATS line for Placing Orders.
For other information, etc. please use Regular line

(MasterCard

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIG SUPPLY ..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Qutside _80)0-321-3594

ORLANOO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Qutside )_800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33515 LAS VEGAS, Nev. 83106

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS
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The SISO shift register
can be made into a SIPO
device by adding parallel
output lines at Q1, Q2, Q3,
Q4, and Q5.

One use for the SIPO reg-
ister is serial-to-parallel bi-
nary-code conversion. For
economic reasons, digital
data usually is transmitted
as a serial stream of bits,
i.e., the bits of the digital
word are sent over a com-
munications link. But most
computers and other digital
instruments use a parallel
form of data entry. Parallel
data transfer is more expen-
sive but is considerably
faster than serial transmis-
sion. If, for example, we
have an eight-bit system,
we would need an eight-
stage SIPO shift register to
convert the serial code to
parallel form. The code is
entered into the SIPO regis-
ter one bit at a time so that
after eight clock pulses the
first bit will appear at Q8
and the last bit at Q1.

Parallel-entry shift regis-
ters are faster to load than
serial-input shift registers.
This is because a single bit
can be changed, if needed.
In the serial type, to change
a single bit of data requires
us to ripple through the en-
tire contents.

There are two basic
forms of parallel data entry:
parallel and jam. In parallel
entry, shown in the partial
schematic of Fig. 6, the reg-
ister must first be cleared
(i.e., all bits set to zero) by
bringing the reset line mo-
mentarily LOW. The data
that is applied to inputs B1
through B, can be loaded
into the register by momen-
tarily bringing the set line
HIGH.

The jam entry circuit
shown in the partial sche-
matic of Fig. 7, is also able
to load data from bits B1
through B,,. While jam en-
try may not look superior at
first glance, it is, because IC
shift registers using this
technique have internal in-
verter stages at the comple-
ment inputs. These have
their inputs connected to

no

FFI FF2
CLOCK —]C c

CLR CLR

CLR CLR

CLEAR I

! J

‘(@

Fig. 11(a). A counter can have something other than a di-
vide-by-two ratio when the flip-flops are forced to reset. The
7400 turns a divide-by-sixteen counter into a divide-by-

ten circuit.
o T T,T3 Ta Ts Te
CLOCK |7I |8| 9| IIO' | | I2| |13
gt |
e | I
. _—> PERIOD TS’TZ COUNTER
c | H RESETS TO (0000}

CLEAR

u

Fig. 11(b). After ten pulses, the counter resets. The result is a

decimal-based counter.

the non-complemented in-
puts, eliminating the need
to clear the register before
loading.

A recirculating shift reg-
ister is shown in Fig. 8. Since
the output of a serial shift
register allows the outside
world to see only one bit at
a time, we must empty the
entire contents of the shift
register in order to read
these contents. But that
would ordinarily destroy
the data, because the input
would be HIGH or LOW
during the entire operation.
A single-read operation,
then, would fill up the regis-
ter with all ones or zeros.
The recirculating shift regis-
ter connects the output (se-
rial output) back to the in-
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put, so that a read opera-
tion would automatically
rewrite the data back into
the shift register.

Digital Counters

A digital counter is a de-
vice or circuit that operates
as a frequency divider. The
most basic digital counter is
the )-K flip-flop connected
with the | and K inputs tied
HIGH (i.e, placed in the
clocked mode). This makes
the output produce one
output pulse for every two
input pulses. It is, then, a bi-
nary or divide-by-two
counter

Those fancy digital fre-
quency/period counters are
nothing more than digital
divide-by-10 counters con-

nected so that the binary-
coded output is converted
to a decimal display.

There are two basic
classes of digital counter
circuits, serial and parallel
The serial counters are
called ripple counters be-
cause a change in the input
must ripple through all
stages of the counter to its
proper point. Parallel
counters also are called
synchronous counters.

In a ripple counter, the
data is transferred serially,
which means that the out-
put of one stage becomes
the input of the next stage.

The basic element in
most counters is the J-K flip-
flop. See Fig. 9(a). Note in
the figure that the | and K
inputs are permanently tied
HIGH, so they will remain
active.

A timing diagram for this
divide-by-two circuit is
shown in Fig. 9(b), and it
shows the action of the cir-
cuit. J-K FF outputs change
state on negative-going
transitions of the clock
pulse. In Fig. 9(b), the first
negative-going transition
causes the Q output to go
HIGH. Q will remain HIGH
until the input sees another
negative-going clock pulse.
At that time, the output will
drop LOW. The action re-
quired to make a complete
output requires two clock
pulses, so this J-K flip-flop is
dividing the input frequen-
cy by two

We can make a binary
ripple counter by cascading
two or more stages, as
shown in Fig. 10(a). This par-
ticular circuit uses four J-K
FFs in cascade. Any num-
ber, however, could be
used.

The major problem with
this type of counter is that
only those division ratios
that are powers of two can
be accommodated. In the
four-stage circuit shown,
the possible division ratios
are 2, 4, 8, and 16.

Frequency division is one
major use for a counter cir-
cuit. In some electronic in-
struments, for example, we
may want to prescale a fre-
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whips, beams, balanced and coax lines.
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Flexible antenna switch selects 2 coax lines,
direct or through tuner, random wire/balanced line,
or tuner bypass for dummy load.

12 position efficient airwound inductor for
lower losses, more watts out.
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Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up to 300W output,
solid-state or tubes.

Tunes out SWR on dipoles, vees, long wires,
verticals, whips, beams, quads.
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Run up to 1.5 KW PEP, match any feed line
from 1.8-30 MHz

Built-in SWR/Wattmeter has 2000 and 200
watt ranges, forward and retlected

6 position antenna switch handles 2 coax lines
(direct or through tuner), wire and balanced lines

4:1 balun. 250 pt 6KV cap. 12 pos. inductor
Ceramic switches. Black cabinet, panel

ANOTHER 1.5 KW MODEL: MFJ-961, $189.95
(+ $10), similar but less SWR/Wattmeter

MFJ-10, 3 tfoot coax with connectors, $4.95.

To order or for your nearest dealer

CALL TOLL FREE ?
¥\ 800-647-1800 W——

For tech. Into., order or repair status, or calls

outside continental U.S. and inside Miss., call

601-323-5869

* All MFJ products unconditionally guaranteed tor
one year (except as noted).

o Products ordered from MFJ are returnable within
30 days for tull refund (less shipping).

e Add shipping & handling charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products
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faster than the ripple version.
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Fig. 13. A preset counter can be made by using a jam input.
When CP2 is raised HIGH, a preset bit pattern is entered.
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Fig. 14(a). A counter can count down by toggling each flip-
flop with the preceding stage’s Q output.

quency, i.e, divide it from
some other frequency to a
lower frequency that can
be handled by a digital
counter or other digital in-
strument.

But this is only one appli-
cation for the counter cir-
cuit. One of the most com-
mon applications, alluded
to in the last paragraph, is
to count, i.e,, tell us the to-
tal number of pulses that
passed. Consider again the
circuit of Fig. 10(a) and the
timing diagram of Fig. 10(b).
Outputs A, B, C, and D are
coded in binary, with A be-
ing the least significant bit
and D the most significant.

These are weighted in a
1-2-4-8 code system to rep-
resent decimal digits 0 to 9
or hexadecimal digits O to
15. These are the normal
weights of the binary num-
ber system

Consider the timing dia-
gram of Fig. 10(b). Note that
all B output changes occur
following the arrival of a
pulse. After pulse number
one has passed, the Qa line
is HIGH and all others are
LOW. This means that the
binary word on the output
lines is 0001, (i.e., 1,,); one
pulse has passed.

Following pulse number
2 we would expect 0010,
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(i.e., 2,,) because two pulses
have passed. Note that Qg
is HIGH and all others are
LOW. The digital word is,
indeed, 0010,.

The counter in Fig. 10(a)
is called a modulo-16, or
base-16, counter, or a hexa-
decimal counter (all mean-
ing the same thing). The
output of a hexadecimal
counter can be decoded to
drive a display device that
indicates 0 through 9 (i.e,,
decimal) or 0 through F
(hexadecimal). In most ap-
plications where a real, live,
human is to read the dis-
play, a decimal readout is
provided.

Decimal Counters. A dec-
imal counter operates in
the base-10, or decimal,
number system. The most
significant bit of a decimal
counter produces one out-
put pulse for every ten in-
put pulses. Decimal count-
ers are also sometimes
called decade counters. The
decimal counter forms the
basis for digital event, peri-
od, and frequency counters
Thus, the hexadecimal
counter in Fig. 10 is not suit-
able for decimal counting
unless it is modified for
base-10 operation

Fig. 11 shows a TTL hex
counter modified by adding
a single TTL NAND gate.
Recall that a TTL }J-K FF
uses inverted inputs for the
clear and set functions. As
long as the clear input re-
mains HIGH, the flip-flop
will function normally, but
when the clear input is mo-
mentarily brought LOW,
then the Q output of the FF
goes LOW.

The decade counter in
Fig. 11(a) is connected so
that all four clear inputs are
tied together to form a
common clear line. This
line is connected to the out-
put of a TTL NAND gate
(i.e., one section of a 7400
device). Recall the rules of
operation for the TTL
NAND gate: If either input
goes LOW, then the output
goes HIGH, but if both in-
puts are HIGH, then the
output goes LOW.

The idea behind the cir-
cuit of Fig. 11 is to clear the
counter to 0000 following
the tenth input pulse. Let’s
examine the timing diagram
in Fig. 11(b) to see if the cir-
cuit does the correct thing
Up until the 10th pulse, this
diagram is the same as for
the base-16 counter dis-
cussed previously.

The output of the NAND
gate will keep the clear line
HIGH for all counts
through 10. The inputs of
this gate are connected to
the Band D lines. The D line
stays LOW, forcing clear
HIGH up until the 8th input
pulse has passed. At that
time—T, in Fig. 11(b)—D
will go HIGH and bit B
drops LOW, so the clear
line remains HIGH for the
9th pulse.

The clear line will remain
HIGH until the end of the
10th pulse. At that point(T,)
both B and D are HIGH, so
the NAND gate output
drops LOW, clearing all
four flip-flops (i.e., forcing
them to the state where all
four Q outputs are LOW).
The counter is therefore re-
set to 0000.

The reset counter pro-
duces a 0000 code, so the B
and D outputs are now
LOW, forcing the clear line
HIGH again. The entire re-
set cycle occurs during peri-
od T,—T,). This period has
been expanded greatly for
graphic illustration pur-
poses in the figure, but ac-
tually takes only nanosec-
onds or microseconds

The 11th pulse will incre-
ment the counter one time,
so the output will be 0001,
The count sequence, in dec-
imal, then, is 0-1-2-3-4-5-6-7-
8-90-1. . etc. The output
code is a ten-digit version of
four-bit binary (hexadeci-
mal) and is called binary-
coded decimal, or BCD

Synchronous Counters.
Ripple counters suffer from
one major problem: slow
speed. The counter ele-
ments are wired in cascade,
sO an input pulse must rip-
ple through the entire chain
before it affects the output.
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A synchronous counter
feeds the clock input to all
flip-flops in parallel, and
this results in a much faster
operation

Fig. 12 shows a partial
schematic for a synchro-
nous binary counter. We ac-
complish synchronous op-
eration by using four flip-
flops, with clock inputs tied
together, and a pair of AND
gates

One AND gate is con-
nected so that both Q1 and
Q2 are HIGH before FF3 is
active. Similarly, Q2 and
Q3 must be HIGH before
FF4 is made active. On a
clock pulse, any of the four
flip-flops scheduled to
change will do so simulta-
neously. Synchronous
counters attain faster
speeds, although ripple
counters seem to predomi-
nate in most applications

Preset Counters. A preset
counter increments from a
preset point other than
0000. For example, suppose
we wanted to count from

5,0(0101,). We could preset
the counter to 0101 and
then increment from there.

Fig. 13 shows a common
method for achieving pre-
set conditions for the jam
input. Only two stages are
shown here, but adding two
additional stages will make
it a four-bit counter. Of
course, any number of
stages may be connected in
cascade to form an n but
preset counter.

In Fig. 13, the preset
count is applied to points A
and B, and both bits will be
entered simultaneously
when clock line CP2 is
brought HIGH. Line CP2 is
sometimes called the enter
or jam terminal. Once the
preset bit pattern is en-
tered, the counter will in-
crement from this with
every transition of clock
line CP1.

Down Counters. A down
counter decrements, in-
stead of incrementing, the
count for each excursion of
the input pulse. If the reset
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Fig. 14(b). This decade counter counts down, starting at the

binary state 1001.
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Fig. 15. A counter can offer the choice of up and down

modes by adding logic.

condition is 0000, then the
next count would be 0000
=1, or 1111 (it would have
been 0001 in an up
counter)

We use basically the
same circuit as before but
toggle each FF from the
NOT-Q rather than Q of the
preceding FF. An example
of a four-bit binary down
counter is shown in Fig. 14
Note that the outputs are
taken from the Q outputs of
the FFs but that toggling is
from the NOT-Q.

The preset inputs of the
flip-flops are connected to-
gether to provide a means
to preset the counter to its
initial (i.e,, 1111) state. This
counter is also called a sub-
traction counter because
each input pulse causes the
output to decrement by
one bit.

A decade version of this
circuit is shown in Fig. 14{b).
As in the case of the regular
decade counter, a NAND
gate is added to the circuit
to reset the counter follow-
ing the 10th count. We de-
tect the states where out-
puts C and D are HIGH, and
then clear the two middle
FFs. This action forces the
output to 1001, (ie, 9,,)
The counter then decre-

ments from 1001 in the dec-
imal sequence 9-8-7-6-5-4-3-
2-1-0-9 etc

Up/Down counters. Some
counters will operate in
both up and down modes,
depending upon the logic
level applied to a mode in-
put. Fig. 15 shows a repre-
sentative circuit in which
the first two stages of a cas-
cade counter are modified
by the addition of several
gates. If the mode input is
HIGH, then the circuit is an
up counter, but if the mode
input is LOW, then the cir-
cuit operates as a down
counter.

Conclusion

This three-part series has
offered you the basics of
digital electronics. With
this information, you
should be able to conduct a
large number of experi-
ments, build most of the
simple-to-moderate-diffi-
culty digital projects pub-
lished in this (and other)
magazines, and even design
a few circuits. From here,
let me recommend that you
begin to study microproces-
sors and microcomputers
From the radio amateur’s
point of view, interfacing is
very important. ll
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Kenneth D. Wyatt WAGTTY
SK Electronics

10672 Woodbury Rd.
Garden Grove CA 92643

The Money-Maker
Power Supply

Need 12 volts for your transceiver? Save half the cost of a
commercial unit by assembling this 25-Amp monster.

S ince the advent of solid-
state transceivers, there
has been the need for a sim-
ple high-current 12-volt
power supply. The power
supply described in this arti-
cle will produce 13.8 volts
at up to 25 Amps continu-

The completed 13.8-volt, 25-Amp supply includes overvolt-
age protection.
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ous duty. All the parts
should be readily available.

First of all, you will need
to determine how much
current your transceiver
draws, and at what voltage.
Look up the current drain
during transmit in your

owner’s manual. For a 100-
Watt radio, this may be
about 20 Amps. Most trans-
ceivers, whether they be
small two-meter radios or
large multiband 100-Watt
HF ones, will have a voltage
rating of 13.8 volts. This
seems to be an industry
standard. Thus, if you were
to build a 12-volt supply,
you probably would not
achieve the full rated
power output.

Once the voltage and
maximum current are deter-
mined, you may choose a
transformer. 1If it is not
possible to find one of
the proper ratings locally,
then try requesting cata-
logs from the following
three companies. They all
seem to have a large stock
of transformers at good
prices.

® Delta Electronics
PO Box 2
Amesbury MA 01913
(617)-388-4705

® Fair Radio Sales Co.
PO Box 1105
Lima OH 45802
(419)227-6573

® Meshna
PO Box 62
Lynn MA 01904
(617)-595-2275

A minimum of 13.3 volts
rms must be supplied to the
filter for a regulated out-
put of 13.8 volts. This is
equal to the desired output
voltage plus five volts divid-
ed by 1.414. The current rat-
ing, of course, must be
greater than or equal to the
desired output current. In
my case, the required cur-
rent was 22 Amps at 13.8
volts. Thus, the transformer
should have a current rating
of at least 22 Amps and the
secondary rms voltage
should be at least 13.3 volts
(138 + 5)1414. 1 chose,
from the Meshna catalog, a
15-volt, 15-Amp autotrans-
former. The stock number
was T-658 and the price was
eight dollars. | bought two
of them to put in parallel
for a total of 30 Amps.
Meshna provides instruc-
tions to convert these auto-
transformers to regular
transformers. This just in-
volves rewiring of the at-
tached terminal board

While you are looking
through the catalogs, keep
an eye out for some high-
current rectifiers, large heat
sinks for both the rectifiers
and the pass transistors,
and some ‘‘computer-



grade” capacitors. See the
parts list for the values. Al-
so, please note that in most
cases, the values in this
power supply are not very
critical. As long as they are
close, they should work.
Most of the smaller parts
are available at Radio
Shack. In these cases, the
part numbers are shown as
RS numbers.

Circuit Description

The circuit is a full-wave
bridge rectifier with a linear
regulator. See Fig. 1. The
voltage regulator consists
of an LM317 which pro-
vides base drive for the pass
transistors. The LM317 is an
adjustable three-terminal
voltage regulator that when
supplied with 27 volts on its
input can provide an adjust-
able 1.2-to-25 volts at 1.5
Amps. In this case, we will
be inputting 15 volts times
1.414 or 21.2 volts (peak)
from the rectifier/filter
combination. The regulator
output voltage mustbe13.8
volts plus the base-emitter
drop of the pass transistors.
This will be 13.8 volts + 0.7
volts, or 14.5 volts.

Three pass transistors are
used and they share the out-
put current equally. There
are several options for over-
voltage protection and
these will be discussed to-
wards the end

Circuit Blocks

Each section in the block
diagram will now be de-
scribed. When doing the ac-
tual construction, build one
block at a time and test it as
you go. This will save de-
bugging time and may pre-
vent burned out parts. Build
them in this order:

1) Power transformer, recti-
fiers, filter capacitors, and
117-V ac input circuit.

2) Voltage-regulator circuit
(LM317).

3) Pass-transistor circuit.

4) Output-protection cir-
cuit.

Note that the power sup-
ply can be used without any

protection circuit, but you
must be very careful of
short circuits. It is possible
to lose the supply and the
radlo with one mistake!

Transformer Circuit

The transformer circuit
consists of the line cord,
fuse, pilot lamp, transform-
er, rectifiers, and filter
capacitor. See Fig. 2. Get
yourself a heavy-duty line
cord for this power supply
as you may be drawing 3 to
4 Amps on the transformer
primary. A three-wire cord
is preferred and the green
or ground wire should be
connected to the power
supply chassis.

Use a 5- to 10-Amp fuse
for the primary circuit and a
small neon lamp with built-
in series resistor for the pi-
lot lamp. | used a key lock
for the On-Off switch to pre-
vent “unauthorized” use.

First, mount and wire the
transformer(s) and line cord
to the chassis. Connect the
switch, pilot lamp, and fuse
to the primary circuit. Then
mount the rectifiers to the
rectifier heat sink and
mount the assembly near
the secondary side of the
transformer. Use at least
nurfiber 12 or, better, num-
ber 10 house wiring to wire
all the secondary circuits,
rectifiers, and pass transis-
tors. The rectifiers must
have mica insulators so
they won’t short out
through the heat sink. Also,
a layer of silicone thermal
grease should be applied
between the rectifiers and
the heat sink. Extra grease
should be wiped off after
the rectifiers are bolted
down. The rectifiers will
have a voltage drop of
about one volt at 25 Amps,
so the power they must dis-
sipate will be: 1 volt times
25 Amps at a 50% duty cy-
cle = 125 Watts each.
Make sure the heat sink is a
large one.

Next, mount the filter ca-
pacitor(s). Use heavy gauge
wire for the capacitor(s),
too. Now, recheck all wiring

OVER- VOLTAGE
PROTECTION

CIRCUIT —
r —  FUSE — 4 c3av
PASS | <
" TRANSFORMER i |
VAC CiRCUIT TRANSISTOR
CIRCUIT | GNO
—_— e
\ ‘—r—J L
—J
g | |
N GND ouﬂI |, A |
OVER-VOLTAGE
VOLTAGE VOLTAGE S
a0JUST REGULATOR
CIRCUIT

Fig. 1. Block diagram of the complete power supply. Each
section is discussed separately. There are three options for

the overvoltage protection circuit.
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Fig. 2. Schematic diagram of the transformer section. The
transformers are rated 15 volts at 15 Amps.
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Fig. 3. Schematic diagram of the voltage regulator. R1 can
be 200 to 250 Ohms. All resistors are rated at 1/2 Watt. C3 is
a ceramic and C4 is electrolytic. Both should be mounted as

close to VR1 as possible.

against the schematic
Make sure that the switch is
off and plug the line cord
into the wall socket. Be
careful of any primary
transformer connections as
there will be 117 V ac there.
Connect a voltmeter set on
the 50-volt scale to the filter
capacitor terminals and
turn the power on. You
should measure an unload-
ed voltage of about 15 volts
times 1.414=21.2 volts dc.
Record your voltage read-
ing, as we will be using
it for some power calcu-
lations later. Make sure the
On-Off switch works and
that the pilot light works

with the switch. Note that
since there is nothing con-
nected to the filter capac-
itor terminals to bleed off
the voltage stored there, it
might be wise to connect a
1000-Ohm, 1/2-Watt resistor
across the terminals before
continuing. Turn the power
off and use your voltmeter
to verify that the voltage is
near zero

Voltage Regulator Circuit

Now start construction
of the voltage-regulator cir-
cuit. See Fig. 3. Mount the
LM317 regulator to the
chassis using a small TO-3
heat sink. Use some silicone
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Fig. 4. Schematic diagram of the pass transistor section.
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Fig. 6. Option 2 overvoltage protection circuit.

grease and be sure to use a
mica insulator because the
regulated output voltage is
connected to the case. To
determine the power dissi-
pation of this regulator,
take the unloaded voltage
reading you took earlier
and subtract 145 volts.
Then multiply by 1.5 Amps.
In my case, the power dissi-
pated was: (21.2 volts minus
14.5 volts) times 1.5 Amps
= 10 Watts. The heat sink
must be large enough to dis-
sipate this power.

Mount the voltage con-
trol pot on the top or the
front of the chassis. Finish
wiring the regulator circuit
using point-to-point meth-
ods. Here, you can use
smaller gauge wire since
the highest current will only
be 1.5 Amps. Now connect
the regulator input to the

positive terminal of the
filter capacitor. Make sure
that the negative terminal
of the filter capacitor is
grounded to the chassis.
Temporarily connect a
10- to 50-Ohm, 10-Watt
resistor across the voltage
regulator output to act as a
load. Connect a voltmeter
across this load resistor and
set the voltage control to
the midway point. Turn on
the power and verify that
you are getting about 11 to
17 volts as the voltage-con-
trol pot is adjusted. If the
output does not vary with
the control, double-check
the wiring to the LM317.

Pass Transistor Circuit

If everything is OK so far,
the next step is to mount
the pass transistors. See Fig.
4. Use large TO-3 heat sinks
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Fig. 7. Option 3 overvoltage protection circuit. This version
has an adjustable voltage-limit point.

and mount the transistors
using mica insulators and
silicone grease. Be sure to
drill holes in the chassis for
the wires to the transistors.
Use rubber grommets.

To determine the maxi-
mum power dissipation of
the pass transistors, you will
need the unloaded voltage
you measured across the
filter capacitor. Take this
voltage and subtract 13.8
volts. Then multiply this by
one third of the total output
current. In my case, the
power dissipated in each
transistor was (21.2 volts
minus 13,8 volts) times (22
Amps/3) = 543 Watts.
Make sure that the heat
sinks are large enough to
dissipate this much heat. |
found that a finned heat
sink of about 3” times 4”
times 2” was alright

After the transistors are
mounted to the chassis,
connect all the bases to-
gether and run a wire from
there to the voltage-regula-
tor output. Small gauge
wire is OK. Connect two
0.1-Ohm, 5-Watt resistors in
parallel and solder one end
of this to one of the emit-
ters. Connect the other four
resistors likewise. Finish the
rest of the pass-transistor
sections using 10- or 12-
gauge wire for the emitter
and collector terminals, the
connections to the filter
capacitors, and to the out-
put terminals of the power
supply.

Verify all wiring com-
pleted so far and then con-
nect a 1- or 2-Ohm, 200-
Watt resistor across the
power supply output (you’ll

probably have to combine
several resistors to get one
of these). Connect a voltme-
ter across this load resistor.
Turn the voltage control to
minimum. Stand back and
turn the power on! If all
goes well, you should see a
voltage of about 10 volts. If
you are using a load resistor
of 1 Ohm, then it is drawing
10 volts/1 Ohm =10 Amps.
Try adjusting the voltage
control and record the mini-
mum and maximum volt-
ages. These limits should
bracket the required 13.8
volts. Make sure that the
maximum power supply
voltage will not exceed the
trip-point of the overvolt-
age protection circuit. Oth-
erwise, it will trip and you
will lose a fuse. If you
choose not to install a pro-
tection circuit, you may lose
a radio!

Output-Protection Circuit

It is surprising how many
commercial power supplies,
including those of various
ham manufacturers, do not
incorporate some form of
overvoltage circuit. The fol-
lowing are three options
that will work. All use some
method of sensing an over-
voltage condition and then
clamping or “shorting” the
power supply output, thus
blowing a high-current fuse

The first and simplest op-
tion is to use a zener diode
directly across the output.
See Fig. 5. Choose a zener
voltage of about two volts
over the normal power sup-
ply voltage. The current rat-
ing should be greater than
that of the power supply so
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the fuse, rather than the
zener, will blow. The cur-
rent rating of the fuse
should be between the
power supply output cur-
rent and the zener current
rating. For example, for this
power supply, choose a 25-
Amp fuse and a 16- or 17-
volt, 50-Watt zener.

The disadvantage of this
circuit is that it is not ad-
justable and there still may
be a chance that the zener
will blow first before the
fuse. This will still protect
your radio, because when
zeners fail, they usually
stay shorted and this will re-
duce the overvoltage to
near zero.

The second option is also
not adjustable. It is an SCR
(silicon-controlled rectifier)
crowbar circuit.‘This circuit
was published by Tom Law-
rence WB4QLW in 73 Mag-
azine, August, 1977. This is
the one | used for my power
supply because it is fairly
simple and the parts are
readily available. See Fig. 6.

Here is how it works: As
the power supply output
starts to increase from nor-
mal and reaches the zener
voltage, the zener will start
to conduct current. This
current will produce a volt-
age drop across the 1000-
Ohm resistor and trigger the
gate of the SCR. When the
SCR becomes triggered, it
will latch on and short the
power-supply output, thus
blowing the fuse. It is really
not necessary to heat-sink
the SCR since the shorted
condition will last only as
long as it takes for the fuse
to open. Make sure that the
maximum adjustable out-
put voltage is less than the
zener voltage rating.

The third and last option
is similar to the previous ex-
cept that the crowbar volt-
age is adjustable. See Fig. 7
This circuit was published
by Joel Eschmann K9MLD
in 73 Magazine, August,
1979.

The operation is the
same, except the trip-point
can be adjusted from the

Parts List
Item Qty. Item
C1,C2 2 34,800 uF, 50 V ea., or equiv.
C3 1 0.1 uF
C4 1 1uF
C5 1 4700 uF, 25 V
CR1-4 4 1N1185, 150 V, 35 Amp
DS1 1 Neon lamp wi/series resistor
Q1-Q3 3 2N3055 or equivalent
R1 il 200 to 240 Ohms, 2 W
R2 1 1000-Ohm potentiometer
R3 1 1.5k, 12 W
R4-R9 6 0.1-Ohm, 3 W, or equivalent
S1 1 SPST switch, 5 A contacts
T1, T2 2 15V, 15 A transformer or equivalent
Option 1 Parts
CR5 1 16 V or 17 V, 50 W zener (1N3315)
Option 2 Parts
C6 1 100 uF, 35 V
C7,C8 2 0.01 uF
CR6 1 15V, 400 mW zener (1N965A)
Q4 1 50-100 V, 16 A SCR (2N685, 2N1844, 2N4441)
R10 1 1000 Ohms, 1/2 W
R11 1 47 Ohms, 12 W
Option 3 Parts
C9, C10 2 0.01 uF
CR7 1 10 V, 400 mW zener (1NO61A)
Q5 1 50-100 V, 16 A SCR (2N685, 2N1844, 2N4441)
R12 1 100-Ohm potentiometer
R13 1 47 Ohms, 112 W

Buy at Approximate
Cost
Meshna $ 5.00
RS272-0135 $ .39
RS272-1055 §$ .89
RS272-1022 $ 3.59
Meshna $ 4.50
RS272-0706 $ 2.19
RS276-2020 $ 5.97
RS271-0135 § .89
Meshna $ 1.00
RS271-0025 $ .19
Meshna $ 1.00
RS275-0603 $ 1.49
Meshna $16.00
RS272-1016 $ 0.79
RS272.0131 $ 0.29
RS271-0023 $ 0.19
RS271-0009 $ 0.19
RS272-0131 $ 0.29
RS271-0009 $ 0.19

zener voltage rating up-
wards. To test this circuit,
break the connection be-
tween the anode of the SCR
and the positive output
line. Insert a 12-volt lamp in
series as shown. Adjust the
voltage control for maxi-
mum voltage and adjust the
overvoltage control to max-
imum (wiper all the way
toward the ground end).

Turn on the power sup-
ply. The test lamp should
be off. Start tyrning the
overvoltage control until
the lamp just turns on. Now
turn the control about 1/8
to 1/4 turn back in the other
direction. This will add a
small buffer zone. The
lamp should still be on
Now turn the power supply
off and then on again. The
lamp should stay off. If the
lamp is still on, try the ad-
justment again

Try turning the voltage-
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adjust control from max-
imum to minimum and then
back to maximum. The
lamp should remain off. If
so, all is well. Note that to
turn off the lamp it is nec-
essary to reset the SCR by
momentarily turning off the
power supply. When the
crowbar is adjusted correct-
ly, remove the lamp and re-
connect the anode of the
SCR back to the positive
output. Now, when the
overvoltage reaches the
trip-point, the SCR will turn
on and blow the fuse.

Conclusion

This completes the con-
struction of the basic pow-
er supply. If you wish, you
may add a voltmeter and an
ammeter. You also may wish
to make and install a cover
to dress up the chassis.

The voltage adjust and
overvoltage-protection ad-

just controls may be placed
anywhere out of the way. If
you plan to use this supply
in a dedicated application,
the controls, once set, may
be left alone.

If you will be using the
supply at various voltage
levels, | would suggest op-
tion 1 or 2 for your protec-
tion circuit. That way, there
will be less chance to mis-
adjust the overvoltage con-
trol and, consequently, less
chance of blown fuses.

So, enjoy your new pow-
er supply and, at the same
time, observe normal pre-
cautions while using its
high-current capabilities.
Also, if you have a well-
stocked junk supply, just
think how much you will
have saved over a commer-
cial supply! If you have
any questions, please send
an SASE for a reply. Have
fun!l
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| Powtr suprty K11 X ,:," : "" DISK CAPS.
POSSIBLE! MANVFACTURED B e I 1000 MFD CAP.
CABLE SETS ge g e ! DPDTMINI TOGGLE
For your FREE COPY of re0rr pus 31 119.95 ,’":,7,"" ::: SWITCH
MONITORING TIMES-- At dun ,‘,’,:y\ wipieE e dus 3. 1 (EpNIH ﬂoll)t’y
CALL NOW! Toll-free T s
1-800/438-8155 /—ADD $5.00 FOR SHIPPING AND HAN-DLING. TRIONYX IND. INC. W
(cont. US except NC). INDIANA RESIDENTS ADD 4% SALESTAX. 6219 COFFMAN RD.
Others dial 1-704/837-2216 Asreton INDIANAPOLIS, IND.
: Express 46268 . 104
or write to MasterCard
Grove Enterprises, Dept. D , 140 Dog Branch Road e i
' S 9 (317) 291-2995
Brasstown, NC 28902 352

UNIVERSAL COMMUNICATIONS
P.O. BOX 339

ARLINGTON, TEXAS 76004-0339
(817) 860-1641

A DIVISION OF
INNOVATIVE LABS, INC.

ASSEMBLED
ASSEMBLED DOWN CONVERTER
ASSEMBLED POWER SUPPLY
CIGAR ANTENNA

KIT SPECIAL ULTIMATE SPECIAL
(ORDER ALL THREE & SAVE) s (ALL THREE ABOVE PRODUCTS)
HIGH-GAIN TRANSISTOR : SUPERVERTER |—CRYSTAL NOT INCL.
DRIFT MODIFICATION : (ASSEMBLED ONLY)
KD 44 DISH ANTENNA : SELECTIVE PREAMP

OUR PRODUCT MAY BE COPIED...BUT THE PERFORMANCE IS NEVER EQUALLED

MC—VISA WELCOME 8:30-5:30 MON-FRI
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AVANTEK FREQUENCY COUNTERS fo 1.3 GHZ

GPD SERIES AMPLIFIERS

GPD 401,402,403 ERCEEEEIE R =
12 - 14 DB GAIN E £ oo s o

5-500 MHZ POWER 15 VDC TO5 MOUNTING et il & ~ . ©

IDEAL FOR COUNTER AND TV PREAMPLIFIERS ec X 2] X
COMPLETE WITH CIRCUIT BOARD FOR MOUNTING o :‘“ ek = MODEL 80138 »
$25.00 EA. , SET OF THREE $65.00 e .
AMATEUR <2 s SN
MICROWAVE DOWNCONVERTER B e o v p—

By OPTOELECTRONICS inc F. Louderdale, Florida

_SPECIAL $179.95

ELECTRONIC HOBBY

7510 GRANBY STREET SUITE 207 NORFOLK ,

ANCE

FULL YEAR WARRANTY
lERFOh v\rTthUARANYtED OR

R ¢ 20108

50008

CALL (804) 489- 2156
INNOVATIONS

VIRGINIA 23505

* 2000 4

NOW

IN STOCK
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2300 MHz
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ANTENNA KIT
51695

AR

K

32 WASHERS

PARTS

Converter P.C. Board
Plated through holes

KIT
$1695

System
INCLUDES
ANTENNA KIT
POWER SUPPLY KIT

Down Converter

Quantity Discount

N for stability.......$4.95 $ g5
6" RGN1|94U gg}\r;l(e BRACKET | Power Supply 16
‘F* CONNECTOR ® 35" ROD P.C. Board 295
o, MRF 901 ... .2.00
2 Gye i ba SIEE NE02135 195 | P.C. BOARD PRE-DRILLED
DRILLED END CAP 3D e .C. -
EDIED S ® HARDWARE | 2835 Diodes .. 9 | SOLDER PLATED WITH
.001 Chip PLATED THROUGH HOLES
POWER SUPPLY Caps. . 10/3.95 FOR A MORE STABLE PIC-
Complete Choke Set of 4.....1.95 TURE. rVewo !
o 2137 HoT TRANS

LM 317 Regufator 1.25
'F' Connectors
Chassis

Wall Transformer
12 VAC 700 MA...4.95

.50

POWER TRANSFORMER  P.C. BOARD spanint. stsme 11T Bl 95 Prewound chokes

COURSE TUNE POT. RF CHOKE ; BALUN Electrolytic Cap.

FINE TUNE POT. KNOB QUANTITY 75 o 300 ohm 195 Pre Made Probe

3 ‘F' CONNECTORS WIRE BAL

RESISTORS & CAPS 2 SWITCHES An?',fﬁfeuiw:dv for rabbit ears. 295 | © @ ©©@©©©©® @®®

LED WITH HOLDER 4 DIODES ooy 1260 on | . *RG 59/U COAX

TERMINAL STRIP LM 317 REG. 35 pae 12% ot | WITH CONNECTORS | * WIRED P.C. BOARD TEST-

WOOD GRAIN CABINET WITH SILK 50 ps 2% oft | FACTORY MADE SO0 READY T0 G -1
SCREENED front and back $10.95 Extra ”1)00 pes 30% oft 100 Ft. $17.50 CAN WITH PROBE & CABLE
' i N i 50 Ft 9.50 CONNECTOR ATTACHED.
BUILT POWER SUPPLY. $34.95 Mol Wit B 350 $24.95

VARIABLE DOWNCONVERTER

2882888828222 sst i ittt 22222

CONVERTER
KIT

HARFI-TRANSISTOR
HP 2835 Diodes
.001 Chip Caps.
Resistors

OO W

We will tune conver-

ter board for $12.50
trouble shoot
add

trouble shoot
power supply..$12.50

plus any parts needed

1.50

We will accept telephone orders tor Visa & Mastercard
No C.0.D. Orders

317-291-7262
TO ORDER CALL g6 458.3500

Complete kit weighs 10 Ibs. Please add sufficient postage

ELECTRONIC

6254 LaPas Trail
Indianapolis, Indiana 46268

RAINBOW

v 146

~ See List of Adveriisers on page 130
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TVRO Q & A: Part 111

LNAs are expensive, but rolling your own
is a losing proposition.

Ken Rae WBOPOP
737 South Clarkson
Denver CO 80906

hat is the purpose
of an LNA?

The purpose of an LNA is
to amplify the signal col
lected by the feedhorn (ap-
proximately 4 microvolts)
to a usable level without
adding any appreciable
noise

Are all 120-degree LNAs the
same?

No, they are not. Some
manufacturers meet the
specifications by just a bare
margin, and other manufac-
turers give you a 100-degree
LNA yet call it a 120-degree
LNA because it’s sort of a
stepping stone, you buy
either a 100 or 120. There
are some indications that
manufacturers will include
a 105-degree LNA as a step
in progression of degrees
Kelvin

Is the LNA’s bandwidth im-
portant?

A few years back it was
said that the bandwidth of
many LNAs was too wide
for TVRO application.
Since then most of the

manufacturers have in-
stalled bandpass filtering to
narrow down the amount of
outside noise that could
come in. We don’t want the
whole world walking
through the LNA. We would
like to amplify the TVRO
frequencies exclusively.

Should | buy or build an
LNA?

I recommend that you
buy your first LNA. I’'ve seen
only 10% of the people who
try to construct an LNA ac-
tually succeed and build
something that is worth hav-
ing. The disasters are horri-
ble, so if you build an LNA,
do it after you have bought
one. Buy one, put your sys-
tem up, get it running, and
then go back and construct
a low-noise amplifier for
your own use and educa-
tion. Then you can sell your
commercial LNA for the
same price you paid for it.

How hard is it to .build an
LNA?

An analogy would be if
you went down and got
plate-glass sheets and tried
to grind your own zoom lens
fora 35mm camera. You can
just imagine the precision
required to do this and to
add optical coating that you
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would have to put on for
color pictures. Well, you're
trying about the same thing
when building an LNA.

What is the most misunder-
stood thing about building
an LNA?

That it is much like HF
work or the old tube work
clear back into the fifties,
where you could simply in-
sert a tube or transistor and
turn the machine on to see it
run. GaAsFETs have a very
critical LC reactive compo-
nent to their nature, and if
these parameters are not
met the transistor will not
perform. Meeting these pa-
rameters is difficult and
takes a lot of time and me-
ticulous work. There are
people who claim that they
can throw transistors into a
stripline design and learn
the recipe for creating a low-
noise amplifier. In some
cases this does work. But as
a general rule, the miscon-
ception is that you can put it
together, turn it on, and it
will run for you. | have never
seen this first try, first serve
situation

Why are LNAs so expensive?

Profit is one reason, but in
past years they’'ve been ex-
tremely expensive because

20% of the LNA cost is ma-
terials and the rest is labor,
much of which is because a
design engineer or a micro-
wave engineer has to sit and
tune the LNA for proper
specifications. This is ex-
tremely expensive at the
rate of pay for engineers
The common laborer on a
construction test bed is not
able to bring a low-noise am-
plifier to specifications by
simply plugging in the tran-
sistor, soldering it down,
and shipping it out. It has
to be tuned with precise
instruments. The prices are
dropping now, however, and
they have come down al-
most two-thirds in the last
3 years

Will the open-end LNA work
with no feedhorn?

Yes, it will. You can take
the common commercial
LNA with the open mouth
and omit the feedhorn; this
works exceptionally well tor
a .3 to a 4 dish. Now, if you
go much larger than a 45 or
.5 dish, where they’re flatter,
then you’ll want some sort
of a funneling device on the
front of your horn such as a
square-flanged horn or a
funnel to create a more di-
rectional beam from the fo-
cal point to the dish.
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Is a 60-dB LNA better than a
30-dB LNA?

No, | wouldn’t say so, not
in natural use if the mixer is
within the vicinity of the
low-noise amplifier. If
you're going to put your
mixer inside the house and
run 6080 feet of coax or
heliax to the mixer, then you
need some extra dBs from
your LNA and gain to pump
the signal down the coax,
but in effect they're equal in
quality. A lot of people will
think a 60-dB gain is better
than a 30-dB gain. As far as
the noise level goes, that is
established by the first tran-
sistor amplifier of the
GaAsFET INA, and there-
fore stages added behind it
do not improve the noise
figure. They improve the
ability of the low-noise am
plifier to push the rf further
down the coax without get-
ting back down to an un-
workable level at the other
end of the coax.

My LNA works all right at
night, but is very noisy dur-
ing the day,; why is that?

It sounds like you have a
heat problem inside the LNA
where the chip capacitor is
separating and/or closing
due to the heat and expan-
sion of the circuitry. Nor-
mally the day and night tran-
sition is not noticeable on a
TV screen unless you're a
very particular person and
see more sparklies during
the day than you do at night.
But if this is the case, it’s
usually due to the tempera-
ture of the LNA, and its cir-
cuitry is failing during the
day. The other type of inter-
ference that comes during
the day is unassociated with
temperature, light, or condi-
tions of the sunspot cycles.
The satellite noise figure is
due to its position relative
to the sun on its receiv-
ing antennas and whether
it’s charging its batteries
or not. And all these param-
eters influence noise dur-
ing the day.

One of the biggest clues
to terrestrial interference is
the fact that it’s usually

more predominant during
the day than at night due to
the fact that telephone traf-
fic is a lot heavier during the
day. The deviation is higher
due to the volume of FM
traffic that is coming out of
the terrestrial interfering sig-
nal and deviates further into
the video portion of the
band of the particular chan-
nel that you're watching.
Therefore, you’ll notice the
interference is heavier dur-
ing the day than it is at night.
If around 9 or 11 o’clock at
night, when telephone vol-
ume drops off, the TV gets
more and more clear, then
you can suspect that you
have terrestrial microwave
interference, and | would go
look for it with a spectrum
analyzer at that point

What is a dc block and is it
really needed?

Yes, most of the commer-
cial LNA manufacturers re-
quire that the dc power for
the LNA be fed through the
coax from the center con-
ductor — this being a plus 15
to a plus 28 volts in some ap-
plications. In order to put
the dc onto the coax going
up to the LNA and at the
same time have the rf from
the LNA coming down that
coax, you must divorce the
two from each other at the
mixer. A dc block is simply a
capacitor, usually in the
neighborhood of 1000 pF, in-
serted into the signal path
allowing the rf to go through
but keeping the dc on the
LNA side of the stripline. An
rf choke in the neighbor-
hood of 56 or 10 millihen-
ries is used to divorce the rf
from the dc bias line that
comes from the house. This
enables you to have just one
cable going to the LNA.

Do holes in the waveguide
hurt anything?

It depends on how large
the holes are. If they're no
larger than one-eighth to
one-quarter inch, they don‘t
have very much effect if
there are only one or two in
the waveguide. | have quite
a few holes in the home-
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built waveguides that !'ve
used and | can see no dif-
ference whether | leave
them open or cover them

Do waveguide flanges have
to be airtight?

The only reason that you
would need an airtight or
sealtight flange between
waveguide joints is to make
sure that you don't interfere
with another system. If you
have a high-power oscillator
feeding down one of these
waveguides or if you were
receiving side interference
from terrestrial microwave
or something of this nature,
then airtight flanges are
needed. At the low level of
signal that we are talking
about, the normal, com-
pressed, bolted-together
waveguides are extremely
efficient. The amount of
enhancement gained by
goldplating, sealing, solder-
ing, and shimming the
flanges is nearly useless.
Moisture seepage or air
seepage might be another
consideration if you're hav-
ing condensation problems
inside your waveguide, but
most waveguides are open.
My waveguide is open and
has been for three years.

How much gain is necessary
for a “perfect” picture?

fFor a perfect picture,
something in the neighbor-
hood of 30-36 dB is usually
needed. The LNA output
must be sufficiently strong
to drive the mixer stage. The
mixer diodes, if not driven
properly, will add apprecia-
ble noise to the system. This
dictates about 33-dB mini-
mum

Why do some people use
round horns and others use
square horns?

A long time ago it was un-
derstood that you get an
easier impedance match
and less loss with a square
horn. I'm not sure whether
that is true, but square horns
do have one distinguishing
factor: The pick-up probe
and the impedance match-
ing tend to be consistent in

single-mode operation
Hence the square wave-
guide is heavily used in
military and commercial
applications.

Circular waveguides col-
lect an equal amount of E
and H fields, these being
perpendicular to each other
That is, when the wave en
ters the dish, the E and H
fields are perpendicular.
The E field is the electrostat-
ic field and the H field is the
magnetic field; therefore, in
getting the maximum power
transfer, you must have an
equal amount of these two
properties.

The circular waveguide
more readily matches the
configuration of the circular
parabolic dish, the spherical
dish, and also the wavefront
you are trying to receive.
The circular waveguide is
therefore more receptive to
the incoming wave than the
square waveguide. In sum-
mation, the circular wave-
guide outdoes the square
waveguide by approximate-
ly 1 to 1.5 dB. However, the
transition that you use may
cause a loss of 5to1dB, so
you may not gain anything
by going from circular to
square, depending on how
well your transition works

Why use a horn instead of a
dipole?

The dipole by itself does
not have the gain. What you
are trying to do is focus the
waves onto the probe in the
rear of the waveguide. This
gathering of the waves is ex-
tremely valuable when
you're working with small
signal levels of TVRO.

What is a scalar horn?

A scalar horn is simply an
rf choke that keeps the sig-
nal from going over the out-
side of the waveguide or
feedhorn and traveling back
out toward the satellite. It
also represents a sort of yagi
antenna; a scalar horn’s ribs
re-radiate the wave toward
the center of the waveguide,
acting as an electrical fun-
nel that catches and shoves
the wave into the mouth of
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THE STAR VIEW 12K SYSTEM KIT CONTAINS:
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STAR VIEW MODEL 12K
e Complete System

s Easy to Install
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*UPS Shippable
Weight 125 Pounds
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(807) 338-0340 DEPT 73

CHIP CAPACITORS

2zzz

&
3

N
N
M
M
M
M
M
M

zzzz

OUN ] N

SILVER PLATING KIT

will plat E Nick wt
m ys $36 00

T-1 MIN POW| M
IV Ve \ M
0

LON EIRCUIT BOARD DBL SIDED 1 0Z |
" Y

X 375 5,07 0625
FEEO-THRU CAPACITORS
F SOLDER TYPE S

470 -t? SOLDER TYPE S
ADLESS CERAMIC CAPACITOR
1000 PF e S
OPEN AT 8 PM EST CLOSEO 8PM PST
ORDERS ARE F
COD - VISA - M

»See List of Advertisers on page 13(

Call 800-643-0102
v 86 or 501-647-2291

FILTER CASCADING

The most cost-effective way to improve the selectivity
of any receiver - old or new ~ is toimprove its IF filtering
A Fox-Tango Cascading Kit puts a high-quality steep-
sided 8-pole filter in series with your present filter(s),
both SSB and CW. The result is narrower Bandwidth
and better Shape Factor, both of which dramatically
reduce adjacent channel QRM - a necessity in today's
crowded bands

CONSIDER THESE KIT FEATURES
Easy Installation - 30 minute average
No drilling, switching, alignment
16 poles of filtering yield
Filter Shape Factor as high as 1.19
Ultimate Rejection better than 100dB
Works wonders on SSB, improves CW
Compensates for Filter insertion loss.
Complete instructions, clear diagrams
No RX audio impairment, TX unaffected
Includes Filter and all needed parts
Fits all models of Series - any letter
All Filters 8-pole - Guaranteed One Year

SPECIFY KIT WANTED WHEN ORDERING

YAESU FT101 $75; FT101ZD $70; FT107 $75;
FT901/2 $65; FR101 $55 (filter only). KENWOOD
TS520/R599 $70; TS820%70; TS830/RB20 $150
(Two Filters). HEATH SB104A $60.

Shipping $3 (Air $5). FL Sales Tax 5

In addition to the above, FOX-TANGO stocks a wide
line of $55 SSB, CW, and AM 8-pole filters for Yaesu
Kenwood, Drake R4C and 7-line, and Heathkit. Also
special fllters made to order. Send specs for quote

F ry GO FOX-TANGO - TO BE SURE!
[ e id] Order by Mail or Telephone.
77 AUTHORIZED EUROPEAN AGENTS
,% T Scandinavia. MICROTEC (Norway)
FOX TANGO CORPORATION
Box 15944S, W. Palm Beach, FL 33406

Other. INGOIMPEX (West Germany)

Phone: (305) 683-9587 353

Satellite TV can indeed be your

window to the world. With one of our

systems you will have the ability to

receive over50 channels of movies,

sports, educational, news, financial

and religious programming

Our TVRO systems are configured

from a wide selection of compo-

nents for your own particular view-

ing interests and geographical

location and are specifically

designed to allow you to do the

instailation yourself.

Example A

Contigured for

Denver, Colorado

e Micro Scan 11 ft, 4 piece fiber-
glass parabolic antenna with

polar mount and electric re-
mote LNA rotor.

e Dexcel 120°K LNA

¢ Lowrance “System 7" receiver
with built-in modulator and
stereo audio processing.

e Circular scalar feed horn
e 100 ft. cable assembly
COMPLETE SYSTEM*

$2640.00

SA1MAR
SATELLITETU

2230 E. Indian School Rd.
Phoenix, Arizona 85016

(602) 954-6008

*F.O.B. Phoenix, Arizona
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the waveguide. The scalar
horn applies most readily to
a deep dish—low focal-
distance-to-diameter ratio
(F/D). The horn must “look”
at a wider angle. The funnel-
shaped horns are more di-
rectional and are used with
a flat dish.

Why is the spherical<dish
horn so much larger?

The focal point of a
spherical dish is quite a long
distance from the surface of
the reflecting spherical and
therefore a larger area has
to be gathered in. It is as if
you are traveling 12, 14, or
even 32 feet away from the
spherical antenna to catch
the microwave signal.
You’re sort of like a catcher
in a baseball game; you
want to use a large glove to
catch that little ball. The fur-
ther away you are, the more
directional you want your
view of the antenna. There-
fore, the broader the horn is,
the narrower the beam is. So
you want to catch this nar-

row beam, making the horn
appear much larger in physi-
cal size. The diameter of the
mouth is much broader than
for a parabolic dish.

What horn do you use on a
.3-F/D dish?

On a .3 you would use a
wide-angle horn such as a
sawed-off waveguide, a
sawed-off piece of 2-inch
pipe, or a rectangular com-
mercial 229 waveguide. The
waves spread very rapidly as
they leave the mouth of the
horn. This leads us to use
the scalar horn as the best
choice.

Is a gold- or silverplated
horn better than a copper
one?

Gold or silver is better,
but for all the cost of having
the gold plating or the silver
plating done, you will prob-
ably increase the signal only
a tenth of a dB. So it’s cost
prohibitive to do this type
of thing

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA’'s & Accessories

CALL US TODAY!

» 320

812-238-1456

hoosier

electronics

“Nation's Largest Total Communications Distributor”
P.0. BOX 3300 » TERRE HAUTE, INDIANA 47803
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Are there any surplus horns?

“Surplus” is not really the
word because you can go to
any plumbing shop and find
a 2-inch diameter circular
piece of downspout copper
tubing—and that is your
“surplus” waveguide. There
are square and rectangular
waveguides. An abundance
of them are being thrown
out every month by AT&T
into scrap yards where
they’re sold for scrap cop-
per. (They knock off the
brass fittings on the ends of
the flanges for brass scrap.)
There are probably tons of
this lying around all over the
United States

How thick should the walls
of the horn be?

Thick enough to with-
stand abuse such as from
dropping it or from wild
weather. In mounting it, you
might bang into it, so you
don’t want it to distort readi-
ly with normal handling.
Something like 24-gauge or
28-gauge copper is the thin-

nest you should use to make
it rigid.

Can you use PC material for
the horn?

| don't like to use PC
board material because you
solder to only one side at a
time, leaving only thin cop-
per to hold the corners to-
gether. Bracing it on the out-
side takes extra work such
as putting brackets around it
to hold it together. General-
ly speaking it will work rea-
sonably well, although |
think there’s easier material
to work with

Where can | buy a horn?

That, | wouldn’t know.
Most horns can be built
readily out of sheet copper
drawn out on the kitchen ta-
ble, cut with a pair of tin
snips, folded, and soldered
together, just as you would
fold up cardboard to make a
box for Christmas wrapping.
Most of the amateur en-
thusiasts construct their
own horns. A

WE MANUFACTURE:

AUSTIN C. LEW1S
K3GGC
901-784-2191

SATELLITE TV SYSTEMS

"COMPARE OUR QUALITY, PRICES AND SERVICE!"

PARABOLIC DISHES MOTORIZATION SYSTEMS
POLAR MOUNTS LNA HOLDERS
DEMO TRAILERS ALUMINUM HORNS
CUSTOM PARTS
WE STOCK:
WASHBURN GILLASPIE ALLIANCE
KLM DRAKE ATV
AVANTEK LOWRANCE CABLE & CONNECTORS
GARDINER SWITCHES & HARDWARE

CALL, WRITEOR + FOR OUR LATEST BROCHURE AND PRICES.

“IN BUSINESS AT THIS LOCATION SINCE 1964

LEWIS CONSTRUCTION CO
P.O. BOX 100
HUMBOLDT. TN 18343

» 452

Micro-System (MS-021)
Micro-System (MS-578)
Micro-System (MS-645)

» 346

2 GHz Microwave Recsiving Systsms

The new Micro-System features a machined 18"
parabolic reflector for maximum efficiency, a linear
feed-point downconverter with ceramic high perfor-
mance RF preamplifier transistor, a variable 12 to 18 volt
regulated power supply and 50’ of 75() coaxial down-
lead, including a 3’ jumper and matching transformer.
The Micro-System includes a full 6 month warranty.

Shipping & Handling: USA...*4> AK, HI & PR .. *10%®

Data Service Company
3110 Evelyn Street
Roseville, MN e

A s Dad R e R A - 1179

—
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QUALITY MICROWAVE TV SYSTEMS

1.9 to 2.5 GHz Antennas
Complete Syztem (Rod Style as pictured) $124.95

Compiete System
{Reflector Style as pictured) $149.95

Down Conve-ter, Assembled & Tested $64.95
Power Supply {12 to 18v) $4995
Also Dish Style Antennas In Stock.

Galaxy .

lectronics
07 N.Gist Ave.

lendale, Az.

85301

(602) 247-1151

COD's

Quantity Pricing

90 DAY WARRANTY
PARTS & LABOR

sample issue
only $2.50
PPD

OUR 16TH YEAR!

AMATEUR TELEVISION
MAGAZINE -

FOR THE SPECIALIZED COMMUNICATION RADIO AMATEUR™

Surface Surlace Airmall Airmail
U.S./Canada All Central All Other

Mexico Foreign S. America Foreign

vz year $ 10.00 $ 13.00 $ 20.00 $ 23.00
1 year $ 20.00 $ 26.00 $ 40.00 $ 46.00
2 year $ 38.00 $ 50.00 $ 78.00 $ 90.00
3 year $ 56.00 $ 74.00 $116.00 $134.00

ATWSSTV-FAX-RTTY-Satellites-EME
Microwave and Computers

Published 12 times per year by Mike Stone WB0QCD
P.O. Box H, Lowden, lowa 52255 0408

2300 NEW
LOW
H >~ MHz  PRICE

READY TO INSTALL. .89.95

CONVERTER Mllle v ne csaspis ponm=tsive 29.95
NEC NEO2137 TRANSISTOR. .. .3for....7.95
CONVERTER KIT ASSEMBLED. ....... 38.95
POWER SUPPLY ASSEMBLED. ........ 19.95
CIGAR ANTENNA. . . i coesvveorccvas 19.95
HOUSING, MTG BRKT, 50 COAX....... 19.95

TERMS: CHECK, VISA, MASTER CARD

IN STOCK - READY TO SHIP

2012 15th Av. e Ft. Worth, Tx. 76102
817-332-2994 175

RELIABLE MICROWAVE TV ANTENNAS

2.1 t0 2.6 GHz Frequency Range
34db System Gain (or Greater)

Complete System (as pictured) $149.95
Down Converter Probe Style

(Assembled and Tested) $ 6495
Power Supply (12V to 16V DC+)

(Assembled and Tested) $ 59.95

PETERSON
ELECTRONICS
4558 Auburn Blvd
Sacramento, CA 95841
(916) 486-9071

C.0.D’s

SPECIAL QUANTITY
PRICING

| Dealers Wanted

s ‘
1 YEAR WARRANTY % VISA
PARTS & LABOR S

T‘ngfslgbggw-r * Post-Paid Delivery * Matched Diodes
HAVE IT ALL — * Thermal Drift Stabilizer * Molded Coils
¢ F-Connectors * Silver Solder
WE DO! * Hardline Antenna Probe * Toll-Free Number
( Lol
Sale ,)at‘ Send SASE for Catalogue <o Lo

~ See List ot Advertisers on page 130

silver soider, .141 hardline, matched diodes,
F-connectors, molded coils, instructions.

INTRODUCING SMP’S—, NEW
EM-4 The EM-3 with NE64535 high performance RF

DOWNCONVERTER KIT!!
2300 MHz MICROWAVE DOWNCONVERTER
KIT. Includes high quality PC board, NE02137 &
EM-3 NE02136 transistors, thermal drift stabilizer, 29 95
|
transistor; Adds 3db gain to EM-3 and reduces noise figure.
37.95.
DO IT RIGHT THE FIRST TIME
WITH SUPERIOR QUALITY — WITHOUT HIDDEN COSTS
¢ High Gain RF Stage

* Detailed Instructions

o L W

ANT4 Antenna 30.00 RFA-1 34.95
with Adjustable Bracket Preampiifier

DA-3 62.95 TU-8 Power
EM-3 & RFA-1  Supply 34.95

—
VISA
Orders Only: 1-800-368-3028
Info., VA & D.C.: 1.703-255-2918
Discounts Over $100
Al Orders Postpaid & Shipped in 48 Hours

We Don’t Compromise On Quality

~376

Superior Microwave Products, Inc.
P.O. Box 1241
Vienna, VA 22180
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The Sound of Silence

Beep!! Your TS-180 is off the air, Charlie.

Tony Ruepp HB9BLU
ifangstr. 73

CH-8153 Ruemlang
Switzerland

he TS-180 contains a

very effective swr pro-
tection circuit. If ever the
swr exceeds a given limit,
this circuit immediately
cuts off your transmission
and lights the LED. This
state is held until you (or
the VOX) release the trans-
mit button.

When transmitting CW, |
very seldom watch the rig. |
rather “see” the letters and
words passing by while star-
ing at a hole in the air. Sev-
eral times | did not realize
my transmission had been

LED-UNIT

”
*PRO" GDD‘

cut off, but I learned it im-
mediately when | returned
to receive and heard my
partner in another QSO
wondering where | might
have gone. My 40m and
80m antennas swing in the
wind and often exceed the
swr limit for a moment.

The following very sim-
ple modification guaran-
tees gaining your immedi-
ate attention whenever the
protection circuit has fired.
It simply steals the sidetone
and even recycles the pro-
tection circuit if you're op-
erating in the VOX mode.
It’s an easy job to do (takes
about 15 minutes and costs
less than a dollar) if you fol-
low the instructions care-
fully:

RIS7

LPF-UNIT

RISE

TO SIOE TONE (BIAS)

LF-UNIT

Fig. 1.
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Prepare a diode (1N4148
or equivalent) and a piece
of insulated wire (length
about 50 ¢cm). Strip one end
and pre-tin it.

1) Remove the eight
screws which secure the top
cover.

2) Lift the cover slightly
and unplug the speaker.

3) Remove the cover en-
tirely.

4) Locate the protection-
circuit LED above the digi-
tal frequency display. This
LED is mounted on the LED
unit. The leftmost pin on it
is labeled PRL and a blue
wire is soldered to it.

5)Make sure no other
wires are touching that pin,
then solder the prepared
wire to it.

6) Bend the wire 1.5 cm

~TAPE WIRE HERE

DIODE

KEY JACK\

behind the pin to the left.
Bend it to the rear again af-
ter another 3 cm and follow
the edge of the PLL assem-
bly to the rear of the rig.

7)Bend it to the right
again and cut it 2 cm from
the CW key jack.

8) Strip 4 cm and tin it.

9) Now carefully place
the wire in its proper posi-
tion and tape it close to its
end to the chassis.

10) The CW key jack has
5 soldering lugs. Locate the
one with the brown wire.
(This wire leads to the STS
pins of the i-f assembly.)

11) Solder the anode of
the diode to the lug with the
brown wire and the cathode
(ring) to the added wire.

This completes the modi-
fication. B

“FRONT OF TS 180

Fig. 2.

Reader Service for facing page 15—~



At Last.

A microthin, synthesized,

programmable, sub-audible A
tone encoder that fits inside
the ICOM IC-2AT.

Need we say more?

$2995

o= COMMUNICATIONS
==& SPECIALISTS

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




Build the Re-Fuser

It’s a self-replacing fuse.
Why blow one when you can blow two?

A. W. Edwards K5CN Iam sure that many tech-
456 Glenmore nicians have made a trip
Corpus Christi TX 78412 to a remote, unattended
electronic installation to
restore some piece of
equipment to service only
to find that the problem

av) ;éqf,z *$249

A modular approach. . . for your own custom-designed ATV
system....Here's hOW 1xas.s ATv EXCITERIMODULATOR.S89 ppd

This wired and tested module is designed to drive the
Motorola MHW-710 module in the PAS 10 watt linear
amp. The crysial in the 100 mHz region keeps har.
montcs out of two meters for talk back. The videc
modulator is full 8 mHz tor computer graphics and col
or. Requires 13.8 vdc reg @ 70 ma. Tuned with xtal on
3 439.25. 434.0, or 426.25 mHz. Provision for sync ex-

panding. Two frequencies available.

y

PAS 10 WATT ATV POWER MODULE $89 ppd

The PAS will put out 10 walts RMS power on the sync
1ips when driven with 80 mw by the TXAS exciter. 50
ohms in and oul. plus bandwidth for the whole band
with good linearity tor color and sound Requifes 13.8
vdc regulated @ 3 amps.

FMAS AUDIO SUBCARRIER GENERATOR
.................................. $29 ppd
Puts audio on with your camera video just as broad
cast TV does at 4.5 mHz. Puts out up to 1 v p-p to drive
. the TXA5 or VM-2, 3, or 4 modulators Requires low Z
mic {150 1o 600 ohms). and + 12 1o 18 vdc @ 25 ma
Works with any xmir with 5 mMz video bandwidth.
TVC-2 ATV DOWNCONVERTER. . .. $55 ppd
Striphine MRF301 (1.7 db NF) preamp and double bal
anced mixer module digs out the weak ones but resists
Intermods and overload. Connects between uht anten
na and TV set tuned to channel 2 or 3. Vanucap tunes
420 to 450 mHz. Requires + 1210 18 vdc @ 20 ma
Super sensitive TVC-2L with NE64535 preamp (.9db NF)
Slage $69 ppd

*TXAS, PAS, FMAS5 and TVC Basic Module Pkg.

Call or write for our complete list of specifications, station set-up diagrams, and
optional accessories which include antennas, modulators, detectors, test
generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF ALL YOUR ATV
NEEDS.

TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mall. All prices are delivered in USA. Allow three weeks after order for delivery.

(213) 447-4565 Charge card orders only

L. 0

P.C. ELECTRONICS 2522 Paxson Lane,

Tom WEORG  Maryann WB6YSS Arcadia, California 91006

72 73 Magazine ¢ November, 1982

was an open fuse. When the
fuse was replaced, every-
thing was normal; no other
defect was apparent.

This article describes a
circuit which will detect the
open-fuse condition, give
the load and/or supply time
to recover, replace the
open fuse with a good one,
and announce the fact that
the reserve fuse is now in
service.

Fig. 1 shows the general
circuit for a dc-powered
unit. So long as the regular
fuse, F1, is good, the heater
element of the time-delay
device is shorted out by it.
Should F1 open, the heater
appears in series with the
load. After a delay period
for the thermal device to
operate, the TD switch con-
tacts close and power is ap-
plied to the gates of SCRs 1
and 2. SCR1 conducts and

SCRI ¢,

places F2 in the main load
line. If the load now is
capable of proper opera-
tion, F2 will hold, restoring
the equipment to service.
The TD heater is again
short-circuited, so it resets.

SCR2 may be used to ac-
tivate a small oscillator,
e.g.. a Sonalert™ or other
type. This modulator can be
made to signal, via an rf car-
rier, that the main fuse has
failed and that the system is
in the backup condition.

The modulating system
may be a periodic beep or a
continuous tone. The Sona-
lert device can give local
aural notice, as well as
providing electrical modu-
lation.

A relay arrangement
might also be employed,
with the relay coil across
the main fuse.ll

3
B B LoAD
12-14 VpC
h—
AMPERITE B2
12NO60,ETC ¢ = =
MOD n MODUL ATING
»t 0SC  fal- AUDIO
SCR2 -

Fig. 1. Dc-operated circuitry.
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LOCK

FF ON
LAMP

FF ON

SPX DPX

.: You've got to
: get a Santec
? to get it right:

. Compare Santec to anything you like, and you'll see — yDu've got to get
' a Santec to get: ll memory channels which store standard repeater
offsets for instant recall Il less than 10 ma drain in receive to conserve
& power while you're monitoring ll extremely wide power options of 0.1
W, 1.0 W or even 3.5 W for varying conditiors B an accurate 24 hour
clock for instant reference Il and a full two year extended service plan
which no one else will match.

When you get a Santec, you aiso get: ll the widest frequency range of
any handheld Il odd offsets other than + 600 kHz I variable step sizes
in bandscan I a 500 ma battery with charcer Il a full six digit back-
lighted LCD display for full frequency readout plus the memory channel
number Il the easiest keyboard entry of ary handheld Il eight modes
of scan, search, manual control and open scan B the ability to change
batteries without losing memory data ll easily programmable bandscan
B a frequency lock switch on the keyboard Il an automatic low
battery indicator Il and much more.

' “ SANTEC ] YAESU W ENWOOD
_FEA:‘!URE ST-144 - rr-g_oa ) ]’R—_?.Sfoo_ .
Size (mm) 68x170x 47 61 x 168 x 49 56 x 168 x 40
Weight with Batt. 600 gm 720 gm 540 3m
Readout LCD (fult 6 digits) LCD (4 digits) CD (4 digits)
Memory Channels 10 10 10
Memory of Offsets YES NO NO
Memory Backup YES, Capacitance Yes, Lithium Batt. Yes, Lithium Batt
Search Mode YES NO NO
Step Size 5-100 kHz 5 or 1C kHz only 5-30 kHz
Battery Quick Change Pack Quick ¢hange Pack Slide-on Pack

500 ma-hr, 9.6 V 450 me-hr, 108 V 400 ma-hr, 8.4 V
Frequency Coverage || 142-148.995 Tx 143.5--48.495 TxRx | 143.9-148.995 TxRx
(149.995 optional)
142-149.995 Rx
Power (max) 3.5 W High 2.5 W High 2.5 W High
1.0 W. Med
0.1 W Low 0.2 W Low
Priority YES (in Mem Scan) Yes (Prority Ch.) NO
Clock YES NO NO
Computer Current
Saver YES (10 ma) NO (20 ma) NO (27 ma)

Display 6 Digits + Mem. # 4 Digita + Mem. # 4 Digits
I 9
_——d e, - —— - S — . aned

Competitors specifications were obtained
from published specifications sheets, and they
are subject to change without notification to
Santec or Encomm, Inc

FREQ CLK

S .
5% '£S
, fn
-

Shown with optional
> 4 SM-3 speaker

microphone

- Accessories for SANTEC Handheld Radios —
clockwise from Lppee left
Leather Case (S7-LC)
Base Charger & Power Supply (ST-38C All stated specifications are subject to chanse without notice &f oblhigation
Remote Speake- (M5-505)
Mmobile Charger (ST-MC)

Export orders invited

) Encomm, Inc. Please send me more information about
_ Speaker Microprone (SM-3) = 2000 Avenue G OThe 3T-144/uP
The ST-144 uP s aporoved under FCC Part 15 Suite 800 O Autorized SANTEC [realers

Plano TX 75074
SANTEC | == —
™ o

1982, Encomm, Inc. "ADDRESS
2000 Avenue G, Sute 800, Plano, Texas 75074
Phone (214) 423-002¢ - TLX 794783 ENCOMM DAL

Repairs, Parts & Service Available [7c)

ary STATE  ZIP
vy YOU MAY SEND A DUPLICAFE OF THIS FORM.




No Smoking in the Ham Shack

Overvoltage kills solid-state finals. Protect yours for $1.00.

John |. Lapham, Jr. N7))
4718 18th NE
Seattle WA 98105

his two- or three-com-
ponent addition to a
power supply will give the
experimenter a visual indi-
cation of an over-voltage

condition and do it for much
less than the cost of a meter
(see Fig. 1). All that is re-
quired is a low-power zener
diode, an LED, and (possi-
bly) a low-wattage resistor.
For example, in Fig. 1, the
unregulated voltage is 18
volts. Since a voltage-regu-

NEW

Lander

bt — e A

RADIO ACTIVITY |
925 South Ninth

Wyoming 82520

il

= AN

L ALY T

| .

LOCATION

v 315
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lator failure could occur if
there were a collector-emit-
ter short, there conceivably
could be 18 volts at the pow-
er supply output. Suppose
the load can‘t safely operate
at that potential for very
long. By choosing the right
zener, the experiment-
er can have an inexpensive
visual indication of this
condition. The mathematics
are simple!

Remember Ohm’s Law? E
= IR. For this example, a
zener is chosen which will
reduce the 18 volts by the
1.5 to 1.7 volts which are
used to turn on the LED:
Vieww = 18=1.7 = 16.3
volts. In a normal output
voltage condition, the
zener will not conduct and
the LED will not turn on,
but if the output rises to the
breakdown value plus the
LED conduction value, the
LED will light. But suppose
you don’t have (in this case)

VUNREGULATED*!8 VREGULATED
vDC

RI

‘_é A z01

% @ con

AYl
Fyf

Fig. 1. R1, ZD1, and LED1
comprise the monitor cir-
cuit.

a 16-volt zener. Maybe you
only have a 13-volt zener.
What then?

Well, 18V — 13V + 17
V} = 3.3V. Whatis going to
drop that 3.3 volts? Remem-
ber that resistor? Now you
can use it. The resistance
must equal that 3.3 volts
divided by the current
through the conducting
LED, in this case 02 Am-
peres. Using Ohm’s Law we
get: R = E/l, or R = 33
volts/ 02 Amps = 165
Ohms. This value of resis-
tance is then placed in
series with the LED and
zener to drop the excess
voltage (see Fig. 2).

If the voltage is required
to be monitored exactly,
then a meter is the better
choice. But if an absolute
over-voltage value is the
only concern, then this cir-
cuit could be utilized for
around $1.00. It could be a
bargain.

VunReGuLATED * 18
DC

o—qt RI
{ A 20013v
X L @D"‘“
I}

Fig. 2. The correct value for
R1.
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PORTAPEATER

$179.00 assembled M100 A $99.00 assembled
anit INSTANT REPEATER __ _ boor
ANY BAND ANY MODE

*4Channel PROM

CW I Der type radios
*VOX or COR *Complete Timer
operation = —, = Functions
P W Srios .

250 volt N S . *Built In Test

@ Functions
switching v
capability o PCRTA PEATER e *20 Page

Technical Manual

*An Instant
Repeater

(Fully tested, programmed, assembled) » 302
W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021

7 (201-852-0269) =

RTTY SCOPE
NEW!

RYTY scopge 4

At Last! An RTTY Tuning Scope!
And who else but HAL would bring you such a practical
solution to the RTTY tuning problem. If all you have is
flashing lights, you know how difficult it can be to match
your transmit frequency with that of a received RTTY
signal. The RS2100 RTTY Scope ends these problems
with an accurate display of the received signal (both sig-
nal amplitude and phase). The RS2100 is a matching com-
panion for the CT2100 Communications Terminal and
may be used with most HAL and other manufacturers’
RTTY equipment. An internal loop supply is included.

e X-Y tuning scope indication

e 1” diameter green phosphor CRT

e Front panel focus, intensity, and position controls

e Internal 200 VDC, 60 ma loop supply

e Two loop keying circuits (high voltage or
optical isolator)

® 3-1/2"x 8-1/4"x10-3/16", 9 1bs net, 12 lbs ship-
ping 120/240 VAC, 50/60 Hz power

e Scope indicator works with CT2100, DS2050,
DS2000, CWR685, CWR6850, CWR670,
CWR6700, ST5000, ST-6K, ST-5K, and more

e Loop supply works with CT2100, DS2050,
DS2000, CWR685, and CWR6850

Write or call for more details. See the RS2100 at your
favorite HAL dealer.

m l HAL COMMUNICATIONS CORP.
L

BOX 365 it
URBANA, ILLINOIS 61801 217-367-7373

~See List of Advertisers on page 130

— o

Don’t Be Left Out in the Cold
with the Russian Woodpecker

GET A
MOSCOW
MUFFLER"™

Another first from AEA. The
Woodpecker Blanker, WB-1 really
works. This unit effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are

available, the WB-1 for use with com-
munication receivers and WB-1C for
use ‘with all popular transceivers.

This extremely useful accessory is
designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than L.F. type blankers and requires
NO MODIFICATIONS to your receiver!
The unit operates froma 13 VOC + 2
VDC power source at less than 575
mA. (AEA AC wall unit AC-1 wil
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in-
terfered with by a woodpecker. Con-
trols on the front panel include; four
push button switches, a synchronize
control and a width control The WB-1
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB-1C uses the
same circuitry but includes a carrier
operated relay (COR). This provides
protection to the receiver section dur-
ing transmissions from the attached
transceiver.

For more details, write for our latest catalog or
visit your favorite dealer.

Prices and Specifications subject to change
without notice or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC. .
P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373

Telex: 152571 AEA INTL

AEABrings you the
Breakthrough!
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Tempo MARSer

Get the S-1 off those crowded ham channels. Expand your
coverage above and below the amateur band.

Fig. 1. The Tempo S-1 transceiver.
76 73 Magazine * November, 1982

Edison Fong WB6IQN
Signetics Corporation
811 E. Arques Avenue
Sunnyvale CA 94087

he Tempo S-1, intro-

duced about two years
ago, remains as one of the
most popular VHF synthe-
sized transceivers. This is be-
cause of its compact size,
durability, reliability, and
performance. This article
will show that with some
simple modifications, the ra-
dio’s bandwidth can be ex-
tended to 140-155 MHz,
thus covering MARS, mobile
telephone, fire, police, etc.
Although some degradation
of performance occurs on
the band extremes, no mea-
surable degradation was ob-
served within the amateur
band. The few components
and items needed are listed
in the box.

The techniques presented
here can be applied to sim-
ilar transceivers such as the
Icom IC-2A, but are much
more complex with micro-
processor-control radios

such as the Kenwood TR
2400 and Santec HT-1200.
Although the unit is capable
of transmitting in the com
mercial band after the modi
fications, only authorized
persons should do so. In ad
dition, the modifications are
not FCC-approved.

S-1 Background

The block diagram of the
S-1 is shown in Fig. 2. The
master oscillator s in a
phase-locked-loop configur-
ation so that only a single
base crystal (6.82666 MHz)
is used for the reference os-
cillator. This oscillator is fed
through a programmable di-
vider chip (NIS-103). Initial-
ly, this divider spans
N =800-1600, giving the S-1
144-148-MHz capabilities
For example, the following
divisions give the divider
outputs and operating fre-
quencies shown:



Division  Output Frequency ANT [RF amp s MIX POt I-F AMP rlLo-;z 2nd MIX Frad 1-F AMP Zl‘snca ar auP SPKR
N = 800 (’:M;;) (’:“:l) - gi?u%% —1 2scig7a [ 2sc1675 [ = 2sciers ] NIS-101 4553 EEQ;;E’ —(ﬂ
N=1000 166 145
N=1200 200 146 I ]
N=1400 233 147 Loca osc S
N =1600 266 148 25CI675
NI1S-103 does not directly
divide the reference oscilla- TRIPLER veo LPF P/DET PROG/ DIV ] Mix
tor because NIS105 con- 2sci764 [ 256 [ Nis-108 [—] NIS-105 [~ N=B00- 1600 25C167%
tains other circuitry. The War
output signal is then mixed | EREE [
with the 431-MHz crystal  *© [ e e oaih gy | o
oscillator. If the output of EASEIES R 43 Imnz
these two signals is summed I "
and is fed thrOUgh the vco TCH TONE BAL /MIX AMP AMP amMp PWR/ AMP
consisting of the 25K61 and A askerx2 |_|esczoze| | 2sceoze | |25€20261 | ARCEIE -
then tripled via the 25C1764, asczsop || [REGIVN
the output of the vco be- i "'l’ vego |
comes 134.30 MHz. The vco — & cRYSTAL
generates the sum signal di- I{-:&L—}“B | SRy
rectly producing a clean sig- “'y'ou_," B -eoo
nal as opposed to tapping
the signal off the mixer Fig. 2. Block diagram of the S-1.
Sstiers R80
Cl49
IISDF r _Llcg:‘ l w3 L
ore, P Tu,mm Tae.assmu
i o

|
FROM DIP SWITCH

Fig. 3. Wiring configuration showing the switching of the two
crystals.

i T6
U

g——— T0 Q9

———T0O R33

|
|70 Q12

Fig. 4. Schematic of the vco. The only point at which the
varactor diode can be connected is between C31 and C30
since the dc voltage will not disturb the circuit.

T
O Iuf _l_ 3
“100v 3 Toor
% 220k
1 Rz’ I lcso
220k

D
I INSI98

Fig. 5. Hookup of the varactor diode and how it is switched in
and out of the circuit.

Fig. 6. Mounting of the varactor diode, C1°, and R1" on the
receiver board.
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Fig. 7. Four-position switch mounted on the back of the transmitter board.

Fig. 8. The back of the transceiver showing the placement of
the DIP switch.
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(25C1675), which will have
spurious products within the
band ot operation. The two
signals are compared by
NIS-105 and a correction
voltage is sent back to the
vco. (More on phase-locked
loop techniques can be ob-
tained from Floyd Gardner’s
Phaselock Iechniques, John
Wiley and Sons, New York
NY, 1966.) The signal is then
fed either to the transmitter
or receiver where 10.7 MHz
is added on to it to obtain
the 14400 MHz shown in
the example given above
For transmit oftsets of + 600
kHz, the crystal is 11.3 MHz,
and for —600 kHz, the
crystal is 10.1 MHz

Extension to 140-150 MHz

The S-1 can easily be ex-
tended for operation from
140-150 MHZ with minimum
effort and no extra compo
nents. The programmabihty
ot NIS-103 is capable of
N =0-2000. What prevents
this action is not the elec
tronics but the mechanics
Henry Radio is obligated to
allow the radio to transmit
only in the amateur band
This is done by placing rub-
ber stoppers on the MH:

section of the thumbwheel
switches. With the unit re-
moved trom the housing,
the threesection switch sep-
arates easily. On the switch
furthest to the left, there are
two rubber stoppers. Re-
move these and repack the
switch. Coverage is now
available from 140-150
MHz. Because of the var-
actor-tuned circuits in the
transmitter and receiver
degradation in performance
iIs minimal. With a dummy
load into a Bird wattmeter
transmit power is still 1.5
Watts, and sensitivity is be
low 1 uV at the new band
edges. No degradation was
measurable within the ama
teur band

Generally speaking, there
is limited activity below 144
MHz, but from 148-150 MH 2
there is military, MARS, pag-
ing, and other action

Extending the S-1 to 155 MHz

Most people would agree
that 148-150 NMHz is not
where the major activity oc
curs. However, from 150-155
MH,, there are mobile tele-
phone, paging, fire, police,
ambulance, and other activ-
ities. A practical method of
alternating the frequency is
to change the 43.1-MHz os
cittator crystal (X-2) to
46.433 MHz. This crystal will
switch the synthesizer range
to 150-160 MHz with direct
readout. Unfortunately, the
vco is capable of locking up
only to 15500 MHz. (This
imit will vary trom unit to
unit.)

lo switch the two crystals
in and out of the circuit, re-
move X-2 and place it where
the private line (PL) circuitry
normally would go. Using
RG-178 B/U (or RG-174
which s bulkier), connect
one end to the receiver
white the other end goes to
the two crystals (43.1 or
46.433 MHz). For switching,
a 4-position SPST DIP switch
can be used. Since the crys-
tal is grounded on the other
end, it is best to disable the
crystal by ungrounding it
lig. 3 shows the wiring con-
figuration. With the new
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ENSION IN PERFORMANCE

e U.S. Made * Competitive Price ¢ All Solid State * 12V DC » SWR Protected
 Broadband * No Tune Up ¢ Full Break-in CW ¢ 150 Watts PEP, SSB or CW Input ¢
* High Dynamic Range * Excellent Sensitivity/Selectivity ¢ Digital Readout ¢
* 160-10 Meters Plus WARC Bands and MARS Coverage*®

Front panel switching allows independent MODE and optional

crystal filter selection.

A passive double balanced mixer is employed in the receiver
tront end. This stage is preceeded by a low noise high dynamic
range bipolar rf amplifier to provide good, strong signal perfor-

mance and weak signal sensitivity.

Accurate digital readout of operating carrier frequency is

displayed to 100 Hz.

A rugged, solid-state PA provides continuous duty in SSB and
CW modes. A coolin
ding duty cycles, suc
very low harmonic and spurious output.

VOX GAIN, VOX DELAY, VOX disable, QSK, selectable AGC
time constants, RIT and noise blanker selection are front
panel controlled for ease of operation.

tan (FA7) is available for more deman-
as SSTV or RTTY. The PA also features

The TRS is designed with modular construction techniques for
easy accessibility and service.

GENERAL
Frequency Coverage: 1.8-20°, 3.54.0, 7.0-7.5,
10.0-10.5, 14.0-14.5, 18.0-18.5*, 21.0-21.5,

245-25.0*, 28.0-28.5*, 28.5-29.0, 29.0-29.7* MHz.
(*With accessory range crystal).

Modes of Operation: Usb, Lsb, Cw.

Frequency Stability: Less than 1 kHz drift first
hour. Less than 150 Hz per hour drift after first
hour. Less than 100 Hz change fora + 10% line
voltage change.

Readout Accuracy: =10 ppm + 100 Hz.
Power Requirements: 13.6 V-dc regulated, 2 A.
12 to 16 V-dc unregulated, 0.8 V rms maximum
ripple, 15 A.

Dimensions:

Depth: 12.5 in (31.75 cm), excluding knobs and
connectors.

Width: 13.6 in. (34.6 cm).

Height: 4.6 in. (11.7 cm) excluding feet.

Wweight: 14 Ib. (6.35 kg)

Model 7021 SL300 CW Filter
Model 7022 SL500 CW Filter
Model 7027 SL1000 RTTY Filter
Model 7023 SL1800 RTTY Filter

TRANSMITTER
Power Input (Nominal): 150 Watts, PEP or Cw.
Load Impedance: 50 ohms.

Sgurious and Harmonic Output: Greater than 40
dB down.

Intermodulation Distortion: Greater than 30 dB
below PEP.

Carrier Suppression: Greater than 50 dB.

Undeslred Sideband Suppression: Greater than
60 dB at 1 kHz.

Duty Cycle:

Ssb, Cw: 100%.

Lock Key (wlo FA7 Fan): 30%, 5 minutes max-
imum transmit.

Lock Key (w/FA7 Fan): 100%.

Microphone Input: High Impedance.

Cw Keying: Instantaneous full break-in, ad-
justable delay.

ACCESSORIES AVAILABLE

Model 7026 SL4000 AM Filter

Model 7024 SL6000 AM Filter

Model 1570 PS75 AC Power Supply

Model 1545 RV75 Synthesized Remote VFO

RECEIVER

Sensitivity: Less than 0.5 uV for 10 dB S+ N/N
except less than 1.0 uV, 1.8-2.0 MHz.

Selectivity: 2.3 kHz minimum at —6 dB. 4.1 kHz
maximum at — 60 dB (1.8:1 shape factor).
Ultimate Selectivity: Greater than —95 dB.
Agc: Less than 5 dB output variation for 100 dB
input signal change, referenced to agc
threshold.

Intermodulation: (20 kHz or greater spacin%) In-
tercept Point: Greater than 0 dBm. Two-Tone
Dynamic Range: Greater than 85 dB.

I-f Frequency: 5.645 MHz.
I-f Rejection: 50 dB, minimum.

Image Rejection: 60 dB, minimum below 14
MHz. 50 dB, minimum above 14 MHz.

Audio Output: 2 watts, minimum @ less than
10% THD (4 ohm load).

Spurious Response: Greater than 60 dB down.

Model 1531 MS7 Speaker
Model 1507 CW75 Keyer
Model 1558 NB5 Noise Blanker
Model 7077 Microphone

R.L.DRAKE COMPANY

£ SJ DRAKE |

540 Richard St., Miamisburg, Ohio 45342. USA
Phone: (513) 866-2421 » Telex: 288-017




Outboard the dip switch! Have it neatly intayed
Into the back cover of your Handy-Talkie making
all 32 PL Tones Selectable' at a moment's
notice.

$25 Got your own PL? Send it to us with your
Handy-Talkie unit and we do the professional
instaliation for you.

$55 We will install a new PL and Inlay the dip
switch into the back cover of your Handy-Talkie
ready to operate.

Send us your Handy-Talkie unit and a check or
money order plus $3.50 for shipping and hand-
ling payable to A&W PRODUCTIONS, INC.

AT LAST!

This service will be available nationally. Lab tested & time proven

modifications professionally installed in your amateur Handy-Talkie 2M,

220, 440, MH2 transceiver by Henry Radios warranty technicians
(KNOWN AS "A&W PRODUCTIONS")

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

WE ARE AN OFFICIAL "TEMPO" REPAIR STATION
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY
ORDER TO:

MERODUC TIONS

05 Pico Bivd., Santa Monica
California 9040% (213) 828-9310

For TEMPO units the dip switch is inlayed into
the Push-to-Talk bar. The TEMPO S-15 will
have the dip switch inlayed into the back cover.

$45 We willinstall aNEW BATTERY BEATER
n your TEMPO §-1, S-2, S-4, S-5 READY to
operate. Your New Battery Beater will use the
same jack as the charger with no new holes and
regulation circuits built into uniL Comes with
Cigar Lighter Adapter with internai fuse.

CONTACT AW PRODUCTIONS FOR SPE-
CIAL MODIFICATIONS YOU MAY WANT
TO HAVE DONE. WE SPECIALIZE IN THE
TEMPO HANDY-TALKIES.

crystal switched in, it was
found that locking of the
vco extended only to 152
MHz. The range can be ex-
tended to 155 MHz by tun-
ing Tb, but the lower portion
of the 2-meter band would
not lock. This is an uncom-
promising situation, espe-
cially with the new repeater
subband and fire and law
enforcement between 153
and 155 MHz

Is it possible to have the
best of both worlds? Yes.

This is the reason for the
4-position DIP switch rather
than a two-position one. In
order to extend the lock
range of the vco, a varactor
diode was incorporated

Some general rules must
be claritied before pro-
ceeding to any physical
modifications. First, remov-
INg any components is out
of the question. This is be-
cause the S-1 uses flow-
through solder. The risk of
damaging other compo-

1—4-position DIP switch

is bulky)
1—Varactor diode, 1N5148
2—1/8-Watt, 220k resistors

2—0.1-uF bypass capacitors

Items Needed
1—Crystal (same as for the AR-22C—X-3, 46.433 MHz)

6" —RG-178 B/U coax or equivalent (RG-174 can be used but it

The Tempo S-1 service manual can be obtained from Henry
Radio, 2050 S. Bundy Drive, Los Angeles CA 90025, for $7.50

The crystal may be obtained from Ace Communcations,
Inc., 2832-D Walnut Avenue, Tustin CA 92680, for $2.00
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nents is high. Second, the
varactor diode must be con-
nected to a point where the
dc voltage is isolated since
the diode must be con-
trolled by a dc voltage. The
schematic for the vco is
shown inFig 4. The node be-
tween C30 and C31 is the on
ly point at which a varactor
diode could be placed

Ihe 1N5148 varactor di
ode was chosen because ot
its range, 47 pF (no voltage)
and 14.7 pt (minimum val-
ue), with about 10-volts re-
versed bias across it. A 220k
(1/8-Watt) resistor was tied
to Vcc to reverse-bias the di
ode. An additional resistor
must be used to discharge
the diode when the voltage
is removed. Bypass capaci-
tor C1” was placed next to
R1" to prevent rf interfer-
ence, and C2’ was installed
next to R2’. The final config-
uration appears as shown in
Fig. 5.

In the 150-155-MHz area,
the switch is closed, which
reduces the capacitance on
the varactor diode. In the
140-150 -MHz region, the
switch is opened. The two
additional resistors should
be 1/8-Watt to conserve
space, but there is room for
1/4-Watt resistors. C1’, D1/,
and R1" are placed at the
bottom printed circuit
board under the shield plate
in parallel with C30, as
shown in Fig. 6. This method
is preferable to minimize
lead inductance. R2" and C2’
were mounted next to S3
since its lead inductance is
not important. It is recom-
mended that a frequency
counter and rt generator be
available so that 16 can be
optimized for maximum
bandwidth

The uncommitted switch
on the 4-position DIP switch
can be used for subaudible
tone or tone burst if desired
Mounting of the DIP switch
is done on back of the trans-
mit board, as shown in Fig. 7
A square hole is made on
the back of the S-1 to access
the switch, as shown in Fig
8. Be sure to define the posi
tion ot the hole carefully so

that the position of the hole
will match the position of
the switch

Useful Hints

Because the S-1is so com
pact, rf tends to feed back
into the critical sections of
the transceiver. It was found
that bypass capacitors (0.1
utb) installed in the supply
leads in both the receiver
and transmitter boards im
proved the PLI stability. As
a general rule, do not solder
the crystal case to ground
This can break the vacuum
seal on most crystals and
shift its frequency, and at
tumes it may stop oscillating
altogether. However, clamp
ing the crystal to ground is
permissible and is recom-
mended. Also, placing a
sheet of aluminum foil
around the battery and then
grounding it eliminates rt
teedback into the touch
tone' M pad

Results

The original specifica-
tions ot the S-1 are un
changed. In the low extreme
(140 MHz) sensitivity is still
below 1 uV, while at 155
MHz it was observed to be
1.5 uV, more than adequate
for most applications. The
vco lost lock at 156 MHz but
was extremely stable below
155 MH7z. By tuning 16, the
upper or lower frequency
extremes can be extended
but the overall bandwidth is
about 15 MHz. On transmit,
at least 1.5 Watts was avail
able at all frequencies
(Remember: A dummy load
must be used when testing
on unauthorized frequen:
cies.) While switching from
140-150 MHz to 150-155
MHz, the umit must be
turned off while the crystal
is switched and then turned
on again. This is because
once the vco locks to a cer-
tain frequency, it is difficult
to break lock and relock
again when there is a 3-MH2
ditference between the two
oscillator crystals

The author would like to
thank Glen Toth ot Signetics
tor the photographs. M



“We have intolerable “Our antennas are lasting
spring generated RF noise  Jess than six months on
in our mobile rig” these high vibration vehicles”

Revglutionary
DURA-FLEX" shock mount
solves both problems.

o DURA-FLEX™ neoprene elastomer—firstsignificantadvance in antenna
shock absorption technology in 25 years.

Completely eliminates RF noise in radio systems generated by metal-
to-metal contact with conventional steel springs.

Drastically reduces whip vibration which can damage or break steel
spring equipped antennas on high-vibration vehicles or in off-road
environments.

Solid brass adaptors molded into neoprene...braid totally isolated
through center cavity.

Thoroughly field tested in extreme environments of heat, cold,
humidity, and abrasion.

Five models available for 2 meters, 220 MHz and UHF operations,
rooftop, trunk lip and magnetic mounts.

Don't advertise
your mobile rig!
Try our disguise
antennas for both
6 and 2 meters. .
any vehicle!

Installation problems?

| Try our unique Avanti

capacitively-coupled

on-glass mobile

antenna. Mounts on
glass—no damage

# tovehicle.

the antenna specialists co.

the antenna specialists co.

a member of The Allen Group Inc.

12435 Euclid Ave., Cleveland, OH 44106

Canada: A. C. Simmonds & Sons, Ltd. ® “Stripes of Quality”’
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Contest or rare DX —
the world is waiting to
hear from the new
breed of HF operators
who’ll have the power
of a microcomputer at
their instant command.
Introduction of the
Heath SS-9000 signals
a new era in Amateur
Radio communications.
An era full of exciting
promise. Challenge.
And opportunity...

Anticipating the future, the Hams
at Heath have created a remark-
ably advanced HF transceiver
based on microprocessor logic.
And with it, they open an entire
universe of innovation and poten-
tial to the serious, active ham.

MORE WORLD HORIZONS

In the SS-9000, Heath met a ma-
jor design goal: provide the high-
est-tech. most versatile trans-
ceiver possible. Our objective?
Nothing less than setting the pace
for transceiver performance in the
next decade. And transforming
the whole state-of-the-art in ama-
teur telecommunications.

As a microprocessor-con-
trolled, nine band (including
WARC) Transceiver, the SS-9000
pioneers the revolution in com-

More Transceiver

a D—e s

vox YEELM' SPEFCH MIC G
. . . . =g,

- .00

L

puter-enhanced hamshacks

with advanced design applica-
tions yet to be imagined. At your
command under direct, modem,
RS-232 terminal or computer
control, it could break all known
records for station performance.

MORE TOTAL TALK POWER

Even without a command termi-
nal, Heath's SS-9000 will be the
best transceiver your clubor QTH
ever aired. The superbly sensitive
front end is mated to a transmitter
providing 1W QRP or 100W PEP
output on SSB/CW/RTTY. At any
level, dedicated operators who
appreciate the finest and expect
great results will discover it to be a
hot CQ and DX magnet.

The SS-9000 features push-
button up or down band scan and

RIT with a rotary tuning dial that
utilizes an optical encoder (plus
quartz PLL-synthesizec BFO,
HFO and a VFO linked tc sepa-
rate readouts). This gives you
digitally-precise tuning with
*100 Hz resolution in 16 select-
able scan rates. Our dual f uores-
cent display is not just an ad-
vance in panel design ... it's a
quantum leap forward in T/R/Tr
flexibility! Now you can write, re-
call and shift a total of 27 separate
frequencies (3 per band) around
the dual display and work s mplex
operation on one or two frequen-
cies, split operation on diferent
T & R frequencies or cross-mode
on either or both displayed fre-
quencies. The unseen frequency
stored in memory remains avail-
able for instant exchangz and

There'’s more for the Ham at Heath

|
|

Heathkit‘—\——-j

Company \




than ever before.

| Keyboard command

P

PS-200S
F _—

- F J— S—

———. e
. e

i

also allows you to
set and switch
the band. mode,
pass-band shift,
baud and scan
rates. plus switch
to one of five
band-matched
antennas. One
on-board F8 CPU
raises switching
efficiency to the
highest limit.

J
|

w—

display, offering you speed and
advantage that was undreamed
of until now.

MORE MICRO CONTROL

Harness the SS-9000 to a video
terminal, ASCII teletype or home
computer. You'll have an unbeat-
able team to travel the airwaves.
Using built-in ROM (Read-Only
Memcry) commands, the Terminal
Interface within each SS-9000
acts as a control/monitor with bat-
tery backup to handle a wide vari-
ety of tasks the user may define.
This unique feature lets you write-
in and display (or change) the op-
erating and memory frequencies
for each band, set T/R/Tr activity
on each readout, toggle between
and alternate either one freely with
the memory frequency.

MORE FOR
YOUR MONEY

Try one for the most
exceptional capability ever
offered. More QSO action
than you thought possible. And all
for a lot less than you'd expect to
pay. Test-prove the SS-9000. See
how it's perfectly matched to the
PS-9000 AC Power Supply that
has an in-cabinet speaker and
two digital 12 or 24-hour clocks.
Both units benefit from thermal
and over-current protection with
high VSWR cutback. Ahead of
their time. the SS-9000 and
PS-9000 are not kits. They come
to you fully assembled. calibrated
and aligned, with a one year lim-
ited warranty.

= T

MORE IN STORE FOR YOU

Your local Heathkit Electronic
Center* is eager to demonstrate
the SS/PS-3000 Team — our first
‘intelligent’ rigs. Ready for the
future of Amateur Radio, they're
here, today! Get a hands-on
tryout at your nearby ~eath Ham
Headquarters.

MORE IN CATALOG, TOO
For complete details -
and specs,Jete (7o

copy of your FREE | I mkl
Heathkit ca-aloc.
Write: Heatn
Company, Dept.
011-954, Benton
Harbor, Ml 49022.

~ 303

“Units of Veritechnolcgy Electronics Corpo-

ration in the L.S.. a subsiciary of Zenith
Radio Corporation.

In keeping with Heath's ongoing policy of
product improvement. speitications are
subject to change without notice or
obligation.




Mike Richardson NSMR
5467 Plantain Circle
Orangevale CA 95622

CW and the Apple Il

The simplicity of BASIC plus the speed of machine language
equals a near-perfect Morse keyboard.

here are many good

programs floating
around for the Apple Il mi-
crocomputer which will let
one touch-type Morse
code. However, CW isn‘t
nearly as effective coming
out of the Apple’s itty-bitty
speaker as it is coming out
of your antenna. This arti-
cle describes a very simple
(and cheap!) interface for
the Apple which should key
most rigs.

The key to this interface
is the neat little game 1/O
connector that Apple has so
thoughtfully included with
your computer. This con-
nector is an ordinary 16-pin
DIP socket with the layout
shown in Fig. 1.

Although there are 16
pins on this connector, only
three of them are needed
for this interface. These are:
pin 1 for + 5 volts, pin 8 for
ground, and pin 15 as the
keying output.

GAME 1/0 CONNECTOR

TOP VIEW
(FRONT EDGE OF PC BOARD)

vy —4 LIPS
swo —& 12— ano
swi—3 LA ANy
sw2 —4 3 an2
€040 sTa He an3
PDOLO — |- pOLa
POL2 — HO—poL)
GND —2 P~ nC
LOCATION J14
Fig. 1.

| next took an ordinary
16-pin solder-tail DIP IC
socket (16¢ at James Elec-
tronics) and soldered wires
to pins 1, 8, and 15 on it. |
use this socket as a male
plug, and plug it into the
game paddle 1/O socket
whenever | get in the mood
for CW.

Pin 15 is designated out-
put ANO by Apple, and is

driven by chip F14, a
74L5259. The Apple manual
suggests buffering this out-
put, and Fig. 2 shows the
buffering circuit | used to
key my Ten-Tec Triton IV
transceiver.

U1 is a single AND gate
from a 74C08 CMOS quad
AND gate (49¢ at Radio
Shack). Q1is a 2N2222 NPN

PIN -

o— /2310 KEYING
LOjcircuit in
<7’ TRANSCEIVER

Qi
PIN I5
PIN 8 W
Fig. 2.
- 4
ar00n |
N2222 ol
PIN 15 [aNG> I
[pr Q2
Pin & [o> 1 L—s5ren
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utility transistor (10¢ at Ra-
dio Shack).

There are other combina-
tions of parts that work
which may even be cheaper
than this circuit. However,
these are the first ones | ran
across in my junk box, and,
as the old proverb says, “If
it works, don’t fix it.”

One word of caution: If
you use a quad CMQOS chip,
as | did, be sure to ground
the inputs to the unused
gates —otherwise the chip
may malfunction. Thus, for
the 74C08, you should
ground pins 4, 5, 9, 10, 12,
and 13.

My Triton IV is an all-sol-
id-state rig employing low
keying voltages that a
2N2222 can handle with
ease. If your rig uses grid-
block keying, a slightly dif-
ferent circuit should be
used —see Fig. 3.

Q2 can be substituted,
but should have a V great-
er than the keying voltage
employed in your rig. The
2N5401 and the 2N4888 can
handle up to about 300
volts.

For a cathode-keyed rig,
the circuit in Fig. 4 can be
used.

Q5isa2N4123, and Q6 is
a high-voltage, high-current
silicon NPN power transis-
tor such as the Delco
DTS-801, -802, or -804.



DUAL DRIVE TRIBANDERS

» 20, 15 and 10 meters * Wideband. Low SWR. No tuner needed
* Exclusive phased dual drive gives higher gain ¢ Exclusive coax-
ial capacitors have lower losses, higher Q ¢ Transmitter power is
radiated not lost in the traps © Full power low loss balun. Gives
improved beam pattern

TET Antenna Systems presents three full size trap multiband beams to meet every
amateur need. 5 element, 4 element, and 3 element models all with the exclusive TET
dual phased drive. This famous drive system originated with HB9CV and was perfected
by JASMP. When you buy TET dual drive you know you have the best. It has more gain
- just like adding another parasitic element. And wide bandwidth so you Can use your
solid-state transcelver on both phone and CW without a tuner

Only the highest quality materials are used throughout. All aluminum tubing is 6061-T6 - /n\\
<

alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut
and predrilled to precision tolerances for easy one afternoon assembly. Light weight HB43SP
and low wind area designs permit use of simpler support structures

All models feature full 3 Kw PEP power handling, VSWR typical 1.5 or less across all of
20, 15 and, on 10 meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and
maximum element length 27°. They accomodate masts from 1% to 2" diameter, with-
stand winds to 100 mph and are furnished complete with a low loss balun that easily
withstands full rated power. For gain and front-to-back ratio specifications write or call

the factory HB35T HB43SP HB33SP HB33SP

Boom Length 24 7~ L '¥2" Sendfor free catalog describing these dua
Turn Radius: 18" 10 1 drive beams, our VHF Swiss quads, roof-

i 2
Wind Area Ft 7.9 6.6 4.7 mount towers, elevation rotators and more..

Wind load Ibs. @ 80 mph: 160 132 102 , p )
Boom Dia on on 1-5/8" Don’t wait any longer to start working rare

Weight, Ibs 50 38 27 DX. Order your dual-drlve beam today!
Price: $329.95 $239.95 $174.75 BY MAIL:

+ shipping + shipping + shipping TET Antenna Systems
1924-E W. Mission Road

Escondido, CA 92025

TET ANTENNA SYSTEMS . rrone: 714-743-7025 -1

GET COMPETITIVE...GET DATONG!

World’s finest accessories for the serious operator

FL-2 MULTI-MODE ASP —

RF SPEECH [
g processon [l LLLR i

Garano AUTTMANC RS, emaECs cr-Emec
line. Provides Installs in MIC
independently ad- line. RF clipping
justable Lo-Pass with speech shaping from 0 to 30 db in 6 db

and Hi-Pass cutoff
: 4 steps. Frequency response 400-3400 Hz = 3
frequencies between 200-3500 Hz in CW mode. dbs? Total%armgnic d?stortion at 1 KHz, at 30

Shape factor apx. 1.4:1 on a 5:50 db scale. db cli o : -
A h p level — 1/2%. Accepts Hi or Lo im-
Peak/notch mode provides up to 45 db action. pedence MICs.

ara—BRoADBAND R “GAMH MINIBEAM
PREAMPLIFIER /ol [ ANTENNA”

TEo :::::: 7
/ High performance, miniature anten-
na has 6’ turning radius. Built from
quality materials for durability in the
worst weather. 11’ element/5’ boom.
Weighs 14 Ibs. Operating frequen-
cies: 20m, 15m, 10m. Kit — $139.95.

¢ (Paasg
Strengthens signal re- 8

ception of any transceiver/

receiver between 5 and S

200 MHz. 9 db gain + low

noise and 3rd order inter-

cept of + 20 dbm. RF switched. Requires 12
dc @ 40 ma.

(169%
S

® ALL DATONG PRODUCTS
CARRY A 90 DAY
WARRANTY

Technical 877 S. Adams Road
P.O. Box 62

Products Birmingham, M| 48012

® VISA-MASTERCARD

WELCOME COrp. .=  Phone (313) 644-5698

.~ See List of Advertisers on page 130 73 Magazine * Novemoer, 1982 85



The connoisseur of key-
ing circuits may find the lat-
ter two of these circuits
very familiar. They are bor-
rowed from Jim Garrett’s
(WB4VVF) excellent article
on the Accukeyer.?

Well, so much for the
hardware end—the rest is
free! (I spent 75¢ for parts
for my interface. Add an ex-
tra buck or two if your rig
requires one of the latter
two circuits.) The only thing
remaining is to add state-
ments to your CW program
which will tell it to turn the
ANO output on and off at
the right times.

By POKEing a0 into loca-
tion —16296 (hex $C058),
ANO is set to zero volts.
Conversely, by POKEing a0
into memory location
—16295 (hex $C059). ANO is
switched to +5 volts

CW programs can vary
greatly, but probably all of
them, whether written in
BASIC, assembly language,
or machine language, will
have one subroutine to
send a dit and another sub-
routine to send a dah. If
your program is in BASIC,
then the statement POKE
—16296, 0 should be added
to your program as the first
statement in both the dit-
forming and dah-forming
subroutines. Likewise, add
the statement POKE
—16295, 0 as the last state-
ment in each subroutine.
Also, it is a good idea to add
the statement POKE
—16296, 0 as one of the
first statements in your pro-
gram, so that output ANO
will be initialized to zero
volts each time the pro-
gram is run.

If your dit- and dah-form-
ing subroutines are in as-
sembly or machine lan-
guage, the following com-
mands will work. !nsert the
command:

AD 59 Co LDA $C059
immediately before the
command which starts the
code element sounding.
Likewise, insert:

AD 58 CO LDA $C058
immediately after the com-

mand, which stops sound-
ing the code element.

As a final example, here
are a few details from my
own CW program, which is
based on “The Morse Mas-
ter,” 73 Magazine, January,
1979, p. 114. A BASIC listing
of the pertinent parts of my
program is shown in Fig. 5.

The Morse code is held in
an array A3%(P), where 3s
stand for dahs and 1s stand
for dits. As each letter is
typed on the Apple key-
board, the corresponding
value in the array is re-
turned. For example, when
C is pressed, the value 3131
is returned from the array.
The subroutine at 1000 then
peels off the digits one by
one from the left. If a 3 is
present, the dah subroutine
at 1300 is selected. If a 1 is
present, the dit subroutine
at 1200 is selected.

My dit and dah subrou-
tines are almost identical
They each call the same
machine-language subrou-
tine at memory location
16002. This subroutine is
listed in machine and as-
sembly form in Fig. 6. In
hex, 16002 is written as
$3E82.

This machine-language
program is almost identical
to the tone-generator pro-
gram shown on pages 43-45
of the Apple Reference
Manual. Each time before it
is called, two values must
be POKEd into memory.
The first is variable PP,
which determines the fre-
quency of the output tone
through the speaker. This
can be any number be-
tween 0 and 255 (I prefer 96)
and this number is POKEd
into memory location
16000 (hex $3E80). The sec-
ond number required by the
subroutine tells it how long
the code element should be
sent. In the dit subroutine,
this is variable X, and, in the
dah subroutine, | used vari-
able T. This second number
is POKEd into memory lo-
cation 16001 ($3E81 hex). (I
use X=10 and T=40 for a
code speed of about 30
wpm.)
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6 GOSUB 32000
7 POKE -16296,0
10 HIMEM: 15999

199 REM—MORSETYPER MAIN PROGRAM

200
220
225
230
240
250
260
300

GET K$
P = ASC(K$)

PRINT CHRS$(P);
GOSUB 1000

GO TO 200

999
1000
1005
1010
1015
1020
1025
1030
1199
1200
1201
1202
1299
1300
1301
1302

L = LEN( A$(P))
FORI = 1TOL

NEXT |
RETURN

RETURN

RETURN

REM—PRINTS LETTER TO BE SENT ON SCREEN

REM—ADDS SPACE AFTER EACH LETTER
FORQ = 1 TOSP; NEXTQ

REM—MORSE SENDING SUBROUTINE

R$ = MIDS$(AS(P), I, 1)
IF R$ = “1” THEN GOSUB 1200
IF R$ = “3” THEN GOSUB 1300

REM—DIT SUBROUTINE
POKE 16000, PP: POKE 16001,X : CALL 16002
FORL = 1TOX: NEXTL

REM—DAH SUBROUTINE
POKE 16000,PP : POKE 16001, T : CALL 16002
FORL = 1TOX: NEXT L

Fig. 5. BASIC listing.

Notice that the first state-
ment in the assembly-lan-
guage program is LDA
$C059, which sets the game
1/O output ANO to 5 volts.
When the code element has
all been sent, the program
branches to $3E99 where
the command LDA $C058 is
given, which resets ANQ to
zero volts before returning
to the main BASIC program.

Fig. 7 shows a BASIC list-
ing which will POKE the
machine-language subrou-
tine in Fig. 6 into memory at
location 16002 (hex $3E82).
One of the first statements
in my main BASIC program
calls this subroutine before
any other action is taken by
the program

3E82 ADS59CO LDA 3$C059
3E85 AD30CO0 LDA $C030
3E88 88 DEY
3E89 D005 BNE $3E90
3E8B CEB813E DEC $3E81
3EBE F009 BEQ $3E99
3ES0 CA DEX
3E91 DO F5 BNE $3E88
3E93 AEB803E LDX $3E80
3E96 4CB853E JMP $3E85
3E99 ADS58CO LDA $C058
3E9C 60 RTS
Fig. 6.

Well, that’s it in a nut-
shell. If anyone has any
problems, send me an SASE
and '}l try to help.

References

1. Apple Il Reference Manual,
January, 1978, p. 25.

2. The Radio Amateur’s Hand-
book, ARRL, 1977, p. 364-5.

32000 POKE 16002,173: POKE 16003,89 : POKE 16004,192
32005 POKE 16005,173: POKE 16006,48 : POKE 16007,192
32010 POKE 16008,136: POKE 16009,208: POKE 16010,5
32015 POKE 16011,206: POKE 16012,129: POKE 16013,62

32020 POKE 16014,240: POKE 16015,9

: POKE 16016,202

32025 POKE 16017,208: POKE 16018,245: POKE 16019,174
32030 POKE 16020,128: POKE 16021,62 : POKE 16022,76
32035 POKE 16023,133: POKE 16024,62 : POKE 16025,173
32040 POKE 16026,88 : POKE 16027,192: POKE 16028,96

32050 RETURN

Fig. 7. BASIC subroutine for POKEing machine-language
subroutine into memory at location 16002 (hex $3E82).



CES INTRODUCES THE
NEW 510SA “SMART PATCH"

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
‘Smart” Simplex Autopatch. with many important new features never
available before: e Three digit control codes with user programming
» A sophisticated toll restrict provides positive fong distance lock out
o Time-out and COR activity timers with warning beeps and digital pro
gramming. * Rotary or DTMF dialing. » Phone line in-use detector prevents
interrupting a call in progress. and sends umque CW sequence. ¢ Phone ring
detection logic enables umique CW sequence. ¢ Digital programming of the sample
rate and width. and noise gate sensitivity control. tor easy interfacing with most radios
Simple and direct connections 1o rado
Options available: ¢ Smart CWidentitier with umique CW messages for each patch function
» FCC type accepted phone line coupler.  Special -one squelch kit to operate patch through

repeaters

[(ces_ |rowa P11 coNNECT Jimmmnt SinFA TP TCe mon cownect Qe TR powEr | B10BA )

—- 3

The 510SA —the newest advance in interconnect technology. from the innovators at:

Communications Electronics Specialties, Inc.
Post Office Box 507 ¢ Winter Park, Florida 32790

(305) 645-0474 « Toll-free (for orders only): (800) 327-9956 -2

i
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TETTTEYY
. ﬂl (44

ed) Or

LINK RECEIVER R
SCR4SOL - . 'P‘"‘ TN

s | ket

o

it | -_D *_l Lt pectrum now mzkes 2 lines of
— bpeaters—the worlc famous
per Deux2’ SCR1001/4C00,
and our new Low Cost line of
SCR77 Repeaters/Link Trans-
ceivers.

The New SCFE77 10-30 Wt. le-
peatars maintain the quality of
design, cemponents and con-
struction wkich heve made
Spectrum zear famous thvough-
out the wo-\d for years. howerer,
all of the “tells & wh sties”
which youmav not-ne2d cr want
have b2e- eliminated—at a
- large ccst savings to you! The
SCR?7 s areel “workiorse"” ba-
sic macire dasignec for thcse
who want excellent, super-
: . | reliable perfonmance year after
'ﬁ W & » year—but <o Ifrillsl ('PL, 12 Pole
L= IF F: ter F-on- End Preselector
and 2 3C ‘M1, T-ansmit:er are the
only “built4’ optians ayailatle:
but Autapztch Remote Control
and otter equipment can be
connactad vie the rear panel
jack)

— -

,_..——

Of course, if you do want a full

SCR1000/4000 & XCVFS. F.C.C. featuredSupes Deluxe Repeat-
TYPE ACCEPTED FOF SERVICES er, with highar powar (30-75
1 3 Wts.i, and a full list of ‘built- n
optians, then you want owur
SCR1000 ¢ 4002—The Usti-
mate ir Repeate<s' Ahvailakle
with: Fuall AutopatchMReverse
Shown in ' Ratch/Lanc-Lire Contrcl; “ouch
Optional Cabine: ToneCentrsl o° var ous repeater
functiors; 'P_"; “Emzargency
Pwr. D' various Tone & Timer |
Unifs etc. Rack mcunt Link
Rcvrs & X irs also ava lable.

Call or write toaay for data sheets & prices! Sold Factory Direct cr throingh Expcrt Sales
Reps only. Get yvurovderm A S.A.P.!

NOW LOCATED IN OUR NEW LARGER PLANT! SPEG TRUM
THANKS FOR YOUR 8 + YEARS OF SUPPORT!

Export Orders Welcomed
1055 W. GERMANTOWN PK., DEPT S11
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m10M FM Repeaters, Remote Bases,2

Join the fun with the growing ac-
tivity on 10M FM! Extended ‘supe-
rior groundwave contacts; local
Repeaters; Remote/Local Bases
and Mobile for Nationwide or
Foreign DX. All with the ease
of 2M FM! Or, tie a 10M Remote
Base into your existing VHFUHF

/mmRX & TX Boards Now Available!

1000 Mainframes, complete with a
VHF/UHF Link “built-in.” The 10M
FM Receiver is “Super Hot” and
“Super Sharp.” The transmitteris a
35 Wt. unit with beautiful audio
guality.

A Complete Data Package is now
available on both compiete sys-

Repeater!

Our Repeaters and Remote Bases
are basically made up of 2-SCR-

tems and boards — all commercial
quality. Call or write for more infor-
mation today.

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

SCR200 & All equipment assembled & tested. For 2M, 220 MHz & 450 MHz!
SCR 450
BOARD 10M ALSO

AVAILABLE

SCR200 VHF Receiver Board

® Totally New Advanced Design!

@8 Pole Front End Fitr. + wide dynamic
range—reduces overload, spurious Resp. &
IMs!

® Sens. 0.3 uv/12dB SINAD typ

®Sel. 60B @ t 65 KHz. -130dB @ 2 30KHz (8
Pole Crystal + 4 Pole Ceramic Fitrs.

®'S Meter,’
puts!

®Exc. audio quality! Fast squelch! w/0.0005%
Crystal. (""Super Sharp” IF Fitr. also avalil.)

SCR200 Recelver Assembly

® SCR200 mounted In shieided housing

e Completely asmbld & tested, w/F.T. caps,
S0239 conn.

® As used in the SCR1000. Ready to drop into your
system' High Recommended'’

SCR450 UHF Receilver Bd. or Assy.
® Similar to SCR200, except 420-470MHz

SCAP Autopatch Board

® Provides all basic autopatch functions
® Secure 3 Digit Access; 1 Aux On-Off tunction,
Audio AGC; Bullt-In timers; etc. Beautitul Audio!
® 0/1 inhibit bd. also available
® Write/call for details and a data sheet
RPCM Board
® Used w/SCAP board 10 provide “Reverse Patch
and Land-Line Control of Repeater
® Inciudes land hne ‘answernng circuitty

1D250 CW |D & Audio Mixer Board

@ Adjustable 1D tone. speed. level liming cycle

® 4 Input AF Mixer & Local Mic amp

® COR input & xmtr hold circuits

@ CMOS logic. PROM memory —250 bitsichannel!
® Up 10 4 ditterent ID channeis’

® Many other features. Factory Programmed

COMMUNICATIONS GCORP

INQUIRE ABOUT ‘SURPLUS’ RX & TX BOARDS. REDUCED PRICE!
Norristown, PA 19401 @ (215) 631-1710

~ See List of Advertisers on page 130

Discriminator & Deviation Mtr. Out-

L3

These are Professional “Commercial Grade' Units—Designed for Extreme Environments (

FL-6 Rcvr. Front-End Preselector

@6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or
220 MH2).

® Provides tremendous rejection of “oul-ol-band” signals
wiout the ususl loss' Can often be used nstead of large
expensive cavity filters

® Extremely helptul at sites with many nearby VHF transmit
ers to “‘filter-out’ these out-of-band’ signals

CTC100 Rptr. COR Timer/Control Bd.

@ Complete solid state control for rptr COR, “Hang
Timer, “Time-Out" Timer, TX Shutdowrn/Reset. eic

@ Includes Inputs & Outputs for panel controls 8 lamps

Repeater Tone & Control Bds. —For SCR1000/4000

& CTC10010250 onty

TRA-1 “Courtesy Tone Beeper' Bosrd

® Puts out a tone beep apx 1 sec. after RX sig
drops—thus allowing time for breakers

® Resets T.O Timer atter "beep’

TMR-1 “Kerchunker Killer or “Time Out Warning

Tone" Bd.

® For One of above 2 functions

® ‘Kerchunker Killer”
sec.) tor imtial rptr. access Auto-Reset at end of
Qso

oT.0 Warning Tone provides alerting “warble
tone' apx. 10 sec. betore “time out
PSM-1 Repeater Power Supply Mod Kit
® For SCR-1000 or SCR-4000
® Replaces Darlington Pass Tr.—for improved
rejiability
®Includes new overvoltage "Crowbar’ shut.
down circuit
® Complete kit. w/assembied PC board. $19.50

$3.50 shippingrhandling g
’ o g Control Board
aN ""1:
PRM200 Power Supply Fliter 85 ‘p gd - N
Cap/Regulator/Metering Board i N2
®As used in the SCR1000 as main part of T3 b S 7“‘“‘4“ lo

13.8VDC/BA Pwr. Sply

@ Includes 14,000 uF Fliter Cap, Reg. IC and Driver
Trans., VIt Meter shunts and cal pots

® Requires Xfmr., Br. Rect., Pass Tr./Heat Sink (Op-
tional Meter), tor complete supply

€NV esimilar 10 SCT110. 10 Wis nom

Teaits B, G GO ‘{&%q SCT410 UHF Transmitter Bd. or Assy.

3010 +60°C)
10M ALSO
2 AVAILABLE

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Exciter Board

®7 or 10 Wis Output 100% Duty Cycle!

@ Infinite VSWR proof

® True FM for exc audio quality

® Designed specifically for continuous rptr ser
vice Very low in “white noise

® Spurious -70 dB Harmonics 60 dB

® With .0005% xtal.

®BA-10 30 Wi. Amp board & Heat Sink, 3 sec. L.P
Filter & rel. pwr. sensor. BA75 75 W1i. unit also
available.

SCT110 Transmitter Assembly
® SCT110mounted in shielded housing
® Same as used on SCR1000
® Completely assmbld. w/F.T. caps, SO239 conn.
e 10, 30, or 75 Wt. unit

® Avail w/ or w/o 0S-18 Super High Stablility
Crystal Osc./Oven.
@ BA-40 40W. UHF AMP. BD. & HEAT SINK.

PCB-1 Xmtr. Power Control Board
® For SCT110 or SCT410 Exciters
e varies B + to control Pwr Out
® Switchable Hi, Low, or Med Pwr out, locally or
remotely Adj. levels

TTC100 Touchtone

’

any Radio or #7 sgatem

» 3 digit ON, 3 digit OFF control of a single repeater
tunction, or (optional) 2 functions (2 digits ON/OFF
each)

» Can be used to pull in a relay, trigger logic, etc.

» Typically used for Rptr., ON/OFF, HI/LO Pwr PL
ONJ/OFF, Patch Inhibit/Reset, etc

* Stable anti-falsing design 5s limit on access

» For add'l function(s), add a “Partial TTC" toard

Call, or 68
@ Sendfor
Data Sheets!
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Allan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025

Everyman'’s Audio Amplifier

Make this one-chip amp a permanent part of your test bench.
It’s an easy project for beginning experimenters.

need, circumstance, and

M otivation seems to be
a combination of availability. These all came

ot (GAIN SET

[t W=y

47002 RESISTOR)
—]

500,F J +13 70 18V
. 10 3 ] 7 6 2
ouTPUT o_)],_'T /l ] 2 L :
opF
L»_I | ‘TL 05uF
1
" S0pF _J ! .
ol S
| 220uF
| e WM
4 HIBA A
L Tl TAT205P
— e ————— —— - pe
-]
INPUT i “Jj
a3
aro0n we

|
128: —_——— ) — »_H_._imTJ
j:swpr .

Fig. 1. Schematic of the general-purpose, one-IC audio
amplifier.

coMPARE the HAZER™
with foldover + telescoping towers

® Antenna systems mount on Hazer-Hazer follows parallel to
P outside of tower - Raise to tower top or lower completely to
ground leve!

® Safety - speed - convenience
® Ease to Install ang use
r: ® Price

® For Rohn 20 & 25 tower
Complete with winch 100 ft. of cable hargware and instructions

HAZER |l Heavy duty aluminum $279.95 plus $17.00 shipping
HAZER !l Standard duty aluminum $199.95 plus $13.00 shipping
HAZER v Heavy duty gal steel $249.95 plus $28.00 shipping

MARTIN ENGINEERING P.O. BOX 253 BOONVILLE, MO 65233
816-882-2734 F\

» 134
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together when my audio
signal tracer died its final
time, died when | needed to
check a mike that someone
said “doesn’t sound like it
used to.”

| have long ago learned
not to ignore good advice in
small packages that come
over the local repeater. The
availability was provided by
an IC, a Toshiba TA7205P
that had been purchased
from Digital Research, a
good source of supply that |
first met through 73. The
charm it held for me is that
its pins will fit into one side
of a standard 20-pin DIP
socket.

The diagram of the fin-

ished product is shown in
Fig. 1. The external parts
count is low and non-exotic.
The supply voltage range is
wide enough to make it go
from any small supply that
you have around the bench,
and it works “carside” quite
well, running off a cable
that goes into the cigarette
lighter. The series RC net-
work connected to pin 7 is
the gain set.

As shown, there is ample
gain to get a fair amount of
noise out of the average
mike. The volume control
allows the handling of a
good range of input levels,
making it handy for many
bench chores.ll

LIMITED SPECIAL S555.00

HAMELI3D
20 MHz
DUAL TRACE

Oscilloscopes

| to meet every need ]
WITH PROBES: x 1 & x 10

*ONE YEAR FULL WARRANTY
*SOLIDSTATE

+ASSEMBLED & CALIBRATED
NEW RECTANGULAR CRT

MODEL HM-203 (603)434-537 1

DEALER INQUIRIES INVITED

il W @@m

DERRY. N.H. 03038 WARNER HILL




Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a muliti-channel Public Safety
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set adip switch, no test
equipment is required. As usual, we’re a stickler for
1day delivery with a full 1 year warranty.

* Qutput level flat to within 1.5db over entire range selected.

e Immune to RF.

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

e Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* Instant start-up.

TE-12PA

67.0X2Z
719 XA
744 WA
77.0 XB
79.7SP
825YZ

192.87A
203.5M1

10351A
107.21B
110922
1148 2A
118.828B
123.032

127.33A
131.83B
136.542
141.3 4A
146.2 4B
151.452Z

156.7 5A
162.258
167.962
173.86A
179.968B
186.27Z

85.4 YA
88.5YB
91522
9482ZA
97428
100.01Z

* Frequency accuracy, =.1 Hzmaximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
e Continuous tone

TE-12PB

TEST-TONES: TOUCH-TONES:
600 697 1209
1000 770 1336
1500 852 1477
2175 941 1633
2805

BURST TONES:
1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

1600
1650
1700
1750
1800

* Frequency accuracy, +1Hz maximum -40°Cto +&5°C
¢ Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95

» 15

h‘l COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667

(800) 854-0547/California: (714) 998-3021




Dual-purpose power
amplifiers for
HT and XCVR!

e

@1-10 Watts Input
o All-mode operation
e 5 year warranty

model:

B1O16 (2 meters)
IW In = 35W Out
2Win = 9OW Out
1OW In = 160W Out
with RX preamp!

$27995

C106 (220 MHz)
1WIn = 15W Out
2WIn = 30W Out
1OW In = 60W Out
with RX preamp!

$199.95

DI10O10 (430-450 MHz)
W In = 20W Out
2W In = 45W Out

1OW In = TOOW Out
~ 531995

There's more, and
WATT/SWR Meters, too!
See your nearest Dealer

\\

\4
\ o
O P.O.Box 1393

‘A\o‘é Gilroy. CA 95020
(408) 847-1857

Y
2O
C made in U.S.A.
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THE AUTEK “QRM ELIMINATOR”

Model QF-1A
For SSB & CW
$69.00 (+s4)

Continuously vari-
able main frequency.
(250 to 2500 Hz)

115 VAC supply built- Four main filter Continuously varl-
in. Filter by-passed

when off.

Auxiliary Notch re-
jects 80 t0 11,000 Hz! modes for any QRM  able main selectlvity
Covers signals other situation. (to an incredible 20
notches can't touch. Hz!)

AUTEK pioneered the ACTIVE AUDIO FILTER back in § Built-in 115 VAC supply. 672x5x2%. Two-tone grey styling
1972. Today, we 're still the engineering leader. Our new QF Even latest rigs include only a fraction of the QF-t1A
1A is the latest example. It's INFINITELY VARIABLE. You | selectivity. Yet it hooks up in minutes to ANY rig--Yaesu,
vary selectivity 100:1 and frequency over the entlre usable | Kenwood. Drake, Swan, Atlas, Tempo, Heath, Collins, Ten
audio range. This tets you reject whistles withdual notches | Tec. etc. Just plug it into your phone jack and connect spkr
(to 70 dB), or reject SSB hiss and splatter with a fully ad- | or phones to the output. Join the thousands of owners who
justable lowpass plus aux. notch. Imagine what the NAR- | now hear stations they couldr’t copy without a QF-1A! |t
ROWEST CW FILTER MADE will due to QRM! HP rejects | really works!
low frequencies. Skirts exceed 80 dB. 1 watt speaker amp

WORLDS RECORD KEYER. OVER 4000 DX QSO’S IN 2 DAYS!

Probably the most popular "'professional” contest keyer
In use, yet most owners are casual CW operators or nov-
ices. After a few minutes, you'll see how memory revolu-
tionizes your CW operation! Just start sending and record
your CQ, name, QTH, etc. in seconds. 1024 bits stores
about 100 characters (letters, numbers). Playback at any
speed. Dot/dash memorles, triggered clock, repeat, com-
bine, 5 to 50 + WPM, built-in monitor and 115 VAC supply.
Works with any paddle. Sit back and relax while your MK-1
calls CQ and handles standard exchanges!

Optional memory expander (ME-1) expands any MK-1 to
400 characters. ME-1 factory Installed $35. Owner in-
stalled, only $21 (+ $4). Add more memory now or later!

$100.50 (+s4)

Model MK-1 Keyer $104.50

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell only factory direct. No dealer markup in our price.
Order with check, M.O., VISA, MC. Add $4 postage and han-
dling in 48 states. ($7 for UPS air). Add $7 to Canada, Hi.,
Ak. Add $22 elsewhere (shipped alr). Add 5% tax in Fla.

oAutek Research

BOX 302 DEPT. S
ODESSA, FLORIDA 33556 ® (813) 920-4349

GOTHAM
ANTENNAS

&

-t
VISA
(305) 294-2033 e
SMALL LOT TRAP DIPOLES 417
MODEL BANDS LGTH  PRICE
TSL 8040 8040 78 $49.95
TSL 4020  40.20.15 40 $47.95
SMALL LOT SHORTENED DIPOLES
SL-B010  80.40.20 75 $59.95
1510
SL-160 160 130 $38.95
SL-80 80 63 $37.95
SL-40 40.15 33 $36.95
FULL SIZE PARALLEL DIPOLES
FPD:8010  80.40.20 130 $49.95
1510
P FPD-3010 4020151 344.95

Organize vour shack with a
CLUTTERFREE MODULAR
CONSOLE $203.35

NEW' PORTABLE VERTICAL' IDEAL FOR
APARTMENTS. CAMPING. TRAILERS

b Foids to 5 Package No Radials Required
Fully Assembled Full Legal Limit 1:1 VSWR

b MODEL BANDS HGHT PRICE

* Large, 42" Hx 57" W x 29"D PV-8010  80.10 13 $59.95
. Strong gTOOVG'COnStTUCtiOn PROVEN DESIGN GOTHAM ALL BAND
* Mar-resistant wood grain finish W (ERTicaLs

‘ 9 V-160 160.80.4020 23 $44.95
* Options, drawers & face plate 15106
* For ham or home computer V-0 g 2% 8129
+ Visa and Master Charge V=40 402015106 23 54095

FAMOUS GOTHAM QUADS
2 Elements—3 Bands Complete $149.95
CHAMPIONSHIP GOTHAM BEAMS
Full S1ze Complete from $99.95
DEALER INQUIRIES INVITED
CALL OR SEND LARGE SASE FOR CATA
LOG. Shipping: Dipoles & Verticals
$2.50 USA' $7.00 Canada $5.00 FPO, APO
Beams & Quads Shipped UPS or Freight
Coliect Fla Add 5% Sates Tax Ll

1415 First St. « Key West, FL 33040

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 272-8321 .89
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For the TRS*S0

ROM-116

Now inciudes:
oTEXT EDITING
OSRTTY PICTURES

* A Trademark of the Tandy Corp.

®SAVE TEXT TO DISK petailed brochure available on request

Featuring:

1200 BAUO OPERATION. Not limited to 110 baud

secause of timing loops. 60, 66, 75 & 100

W~.P.M. Plus 110, 150, 300, 600 & 1200 baud

Jperations possible.

FLEXIBILITY OF OPERATION. Instantly change:

Baud Raes; Program Mode (ASCIi/Baudot);
Program Status.

SPLIT SCREEN VIOEO. Transmit & receive data

displayed separately.

REAL TIME. Automatic CW/ID without user in-

™ crown

terventicn. Automatically
updates at end of month
or year.

Other features
iNclude:

Two Serial Ports

Fourteen Bufters
Automatic CW/ID
Transmit Control
Selective Call Feature
Error Correction & Editing
Word Wraping

Easy to Interface

30 Day Unconditional
Guarantee

Hardware Requirements:
TRS-80 Model | or 111 16K
EXTERNAL TERMINAL UNIT
REQUIRED

MicroProducts
606 State Street, P.O. Box 892-R e Marysville, WA 98270 e (206) 659-4279

General Communication
Industry

Marine VHF

Scanners

Amateur Bands

CB Standard

CB Special
Microprocessor

Call or Write
JAN CRYSTALS

P.0.Box 06017
Fi. Myers, FI.  33906-6017
Alt Phones (813) 936-2397

CRYSTALS

w39

~See List ol Advertisers on page 130

DAIWA COMMUNICATIONS ESSENTIALS

Automatic
Antenna Tuner

Automatic Antenna Tuner

Model CNA-1001

Frequency Range: 3.5—30MHz (including
WARC Bands)

Power Rating: 500 Watts PEP

internal Dummy Load: 50 Watts/1 Minute

Impedance Matching: 15-250 Ohms to 50
Ohms Resistive

Input Power Required for Automatic Tune: 1,5
or 10 Watts (Set by rear panel switch)

Tune-up Time: 45 Seconds Max.

Power Requirement: 13.8 VDC/.2 Amp

Write for complete specifications

" J.W. Miller Division “*®
BELL INDUSTRIES

19070 Reyes Ave. B P.O. Box 5825
“ Compton, California 90224

(213) 537-5200 B TWX 910-346-6740

FOR
10-15-20 METERS

VERTICAL
OMNI-GAIN
HALFWAVE
END FED

NO RADIALS

NO REFLECTED
POWER

BROADBAND

FIXED OR
PORTABLE

REMOTE TUNING
2 KW PEP
UPS SHIPPABLE

RS

R3 mav be the perfect
antenna for condaminiums,
apartments, small lots or any
limited space situation. It is a
great antenna for hams who
are concerned about neat
appearance and maximum
performance

R3's self supporting radiator
is only-21ft-6.4m high x 1t
304m wide at the base.
Assembly is quick and casy
for portable, marine, field day,
DX-peditions, or fixed
installations. It is complete
with remote tuner.

AVAILABLE THROUGH
DEALERS WORLDWIDLE

CORPORATION

THE ANTENNA COMPANY
PO. Box 4480

Manchester, NH O3108 USA
TELEX 953050 - 106

73Magazine * November, 1982 93




Robert W. Baker WB2GFE
15 Windsor Drive
Atco NJ 08004

Award-Winning Program

Certificate hunters, cut your paperwork down to size. Let your
Pet track your quest for excellence.

ere’s a simple program

for the Pet that was
designed to keep track of
what states have been
worked on what bands for
5BWAS. For each state, the
program records the call-
sign of the station worked
on each band (80, 40, 20, 15,
and 10 meters). You can dis-
play the entries, just the to-
tals for one particular band,
or the totals for all bands

combined (mixed). The data
is stored in a data file on
cassette tape and takes
about two minutes to load,
save, or verify. The program
also provides a way of
changing or deleting any
entry, if required.

The program was written
to be flexible enough that it
could be used for other
awards records such as
Worked All Zones (WAZ) or

Program listing.

160 REN #sekes  SBUAS-RECURDS sesesee
n

110 R

126 REM BY - ROFERT W. BAKER, WB2GFE
130 FEM 15 WINDSOF DRIVE

146 FENM ATCO, HEW JERSEY 03064
150 REN

160 REM 04000440000 000000 040K 00400004
170

150 AUS="UARS" HE=5a

IE$="STATE <2~LETTER ABEREY)"

150 K$="AL AKAZAFCACOCTDEFLGAHI IDIL INIAKSKYLAMEMDMAMTMNMSMOM THEN: "
200 K$ =K1+ " HHNINMNYHONDIHOK ORPAR 1 SCSDTNTXUTY TYRWMAWYIT bir

220 POKE $9468,12
249 REM DISPLAY MENU
256

DIM DS$CNE),T(6)

HH=[NT(NE/2) ES$=Tag: v oloyere 8

260 PRINT"D",SPC(10), " @ ;AKS. "® — AWARD RECORDS"

@ = LOME"

270 GOSUB 1410 ° CLOSE 1 PRINT"

288 PRINT 1 = LOAD DATA FROM THFE®

292 PRINT" 2 = SAYE DATA OM TAFE"

306 FRINT™ 3 = “ERIFY LATA ON TAFE"

310 PRINT" 4 = INITIALIZE DATAH"

320 PRINT" S = ENTEF DATA (ADD, CHANGE , DELETE)"
330 PRINT" 6 = LISPLAY DATA"

140 PRINT" = DISPLAY TOTALS"

350 PRINT"MENTER COMMAND @
360 GET R§ IF Kk#="" THEN 360

370 IF F$="0" THEN PRINT R$ . END
360 N=VAL(F$
330 FRINT RS

GOSUR 1416

IF K<1 OR N>7 THEN 360

408 IF ILCOO THEN ON N GOTO 468,540,610, 700, 760, 990, 1 260

410 O4 H GOTO 460,420,420,7600

420 PRINT"WINITIALIZE OR LOAD DATA FIRST!“

449 REM LOAD DATA FROM TAFE

466 PRINT"WINSERT
470 OPEN 1,1,0,AL$+". DATAH"

4506 FOR N=1 TO NE INFUT#L, DSCND

499 IF ST=64 AND N=NE THEH PRINT"7Je¢4 DATA LOADED ##¢"

368 GOTO 666
S&B REM SAYE DATA ONTO THFE

540 PP INT"HINSERT
550 OPEM 1.1,1,Al$+" . IATA"
960 FOR N=1 TO HE  FRINT#i,DSCND
570 PRINT"e%¢ DATR SHYED sk

GOTO 350

USRS, Y INFUT TAPE"
PRINT“MFEADING DATA! "

IF ST=0 THEN MEXT

IL=1 © GOTO 27¢

",AME, " OUTFUT THFE"
PEINT“YLEITING DATAY "

HEXT

GOTC 270

590 PEM YERIFY DATA OH TAPE WITH MEM

616 PRINT"MINSERT “;AKS,
620 OPEN 1,1,0,AN$+" . DATA"
630 FOR N=1 TO NE = IMFUT#1.C$

650 IF C$<
660 PRINT"WTAPE READ ERRORIE ST

Q
680 REM INITIALIZE ALL ENTRIES
0

700 PRINT"MLLEARING ALL ENTRIESM"
710 FOR N=1 TO NE

720 PRINT""#¢¢ DATA INITIALIZED ¢ee"

* TAFE TO VERIFY"
PRINT“WERIFYING DATAL

IF ST=¢ AND C$=DS(N) THEN NEXT
640 IF ST=64 AND N=ME THEN PRINT")e#% THPE DATA “ERIFIED ¢ae"
DECH) THEN PRINT"JJATA MIS-MATCH!
= ;8T

GOTO 270
GOTO 270
GOTO 270

DSCN)=ES+ES+ES+ES+ES$ NEX'

EXT
IL=1 GOTO 270
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Worked All Continents
(WAC). To change the pro-
gram for another award,
simply modify the values in
lines 180-200 as required:

AWS = The 3-letter award name
(WAS, WAZ, WAC, etc))

NE =The number of entries for
the award—must be 50 or less
due to the current Pet display
limitations. (WAS =50, WAZ =
40, WAC =6, etc.)

IE$ = Entry input question used

740 REM ADD, CHANGE, DELETE ENTRIES

in line 770:
For WAZ you could use:
IE$ = “ZONE (01-40)".
For WAC you could use:
IE$ = “CONTINENT (NA, SA,
EU, AF, AS, OC)"

K$ = The string of entry names
each 2 characters long:
For WAZ you would use:
190 K$ ="“010203......20",
200 K$ = K$ +“212223......40".
For WAC you would use:
190 K$ = “NASAEUAFASOC”
200 (deleted—not used!)

7256

760 PRINT“O"

770 PRINT"Wm';1ES;"  «dBBI"; ° [NFUT RS IF R$="a" THEN 260

780 N=0 - FOR Z=1 TO (2¢NE)-1 STEP 2  N=N+1

790 IF R$COOMIDS(KS,2,2) THEN NEXT © GOTO 779

8§00 INPUT"MERND (80,40,20,15,10) «A081 F§ IF R$="a" THEN 770

810 I=-1 IF K$="&0" THEM =0
820 IF R§="40" THEN 1=10

830 IF R$="20" THEM 1=20

840 IF R$="1%" THEN I=30¢

850 IF R$="19" THEN I=40

860 IF 1<0 THEN ©00

870 PRINT"WCURRENT ENTRY = " MIDSCDSCN), 1+1,19)

886 INFUT"MLALL (D=LELETE)
890 IF LEN(C$>>10 THEN 856
300 IF C$="D" THEMN C$=E$
910 C$=LEFTS(C$+E$,10)
920 IF I<1 THEN 950

930 BS$=LEFT$(DS(H),1)+CS$

«iB0";Cs

IF C$="a" THEMN 770

B$=C$+RIGHTS (DS (N), 49>

940 IF 1440 THEN B$=BS+RIGHTS$(D$(N),40-1)

356 DS(N>=B$ - GOTO 770

978 REM DISPLAY DATA BY BAND/MIXED

990 INPUT"sBAND(S@, 408,20, 15, 18, N=NIXED)

1006 =0 IF B$="860" THEN I=1
1010 IF E$="40" THEN I=11
1026 IF E$="26" THEN [=21
1030 IF B$*"15" THEN 1=31
1046 IF B$="10" THEN I=41

Miam"; B§

1859 IF (1=0) AND (B$CO"M") THEN 990

1660 PRINT"J0 “;ALS;" am"
10676 PRINT " 2BAND - A"

1089 IF 1=0 THEN PRINT“MIXED"
1090 IF 1>0 THEHW PRINT B$," MTRS"
1100 PRINT" Ml cmmm—

11186 FOF N=1 TO 25
1120 IF 1=0 THEN 115
1130 PRINT TAB(9);")

1190 IF N<C>25 THEN PRINT
1168 HEXT N

1170 PRINT " Sialwialelelelele
1188 FRINT"ANY KEYW" PRINT"
1130 FOF X=1 TO 41 STEP 10
1200 PRINT TAB(9),")
1212 FOR X=1 TO 41 STEP 1@

PRINT "RECORDS N

S,
IF NONH THEN PRINT TAR(9). "1 ";

“SMIDSCKS,20N-1,2)
1140 PRINT" " MID$S(K$, (2WNI+NE-1,2) ;"

FRINT " cmmmme—lt]

GOTO 1150

Yot MIDSCDSCNY L1, 10);
"MIDSCDE(N+HHDY . T, 18) 5

PN IRINDE PRESS 91"
TOm"
CHsMIDSCDIS (M) . X, 10)
“SMIDECKS, 20N-1,2);" ";C$
CHMIDSCDS (N+NH) , X, 12)

PRINT"CONTINUE" GOTO 1396

IF C$=E$ THEN NEXT
IF C$=E$ THEN NEXT

1220 FPRINT" “,MIDS(KS, (ZHNI+HE-1,2)." “,C$, GOTO 11Se
1230

1240 FEM ADD EANLD TOTALS

1250

1266 PRINT"MHDDING BAND TOTALS!*

1279 FOR X=1 TO 6  T(X)=0  HEXT X

1280 FOR N=1 TO NE * T(@)=0 FOR I=1 TO S

1290 IF MIDSCDIC(ND, 1@61-9,10>C ES THEN TC(@)=1 TCD=T(I>+1
1300 HEXT I T(6)=T(6)+T(®) HEXT H

1310 FRINT " Tololnl WS "L ANS, " TOTALS e Ul

1320 PRINT SPCC11). 50 METERS ", T(1)

1330 PRINT SFCC11);"99 METERS ", T(2)

1340 PRINT SPCC11)."20 METERS ", T(3)

1350 PRINT SFCC11),"15 METERS: *,T(4)

1366 PRINT SPCC11),"10 METERS . T(S)

1376 PRINT SPC(3), "sMIKED BANDS ", T(6>  PRINT - GUSUB 1410

1380 PRINT" an
IF F$="" THEN 1399
1400 GOTO 260

1410 PRINT"W———

DEPFESS ANY KEY TO CONTIMUE!'"

S—

FETURN

Reader Service lor lacing page ., 5—



SHOWNAC LML SIZE

FEATURES SO v 100E
UNIQUE AND BOoOBDO .

OF SUCH st
SUPERIOR = oo
SQL STEP SCAN TONE (7 ] DD =

COMMERCIAL- (
GRADE SV S
QUALITY, T caldley s\
THAT... SieneEr ™

IT CARRIES A ) YEAR LIMITED WARRANTY:!

-
»
»
~§__;,_,

« 8 MHZ COVERAGE, CAP/MARS BUILT IN: 142.000-149.995 even in direct sunhght
MHZ in selectable steps of 5 or 10 kHz. COMPARE! * DIGITAL S/RF MSTER: Shows incoming signal strength and
«TINY SIZE: Only 2" Hx 5.5" W x 6.8" D! COMPARE! relative output
- MICROCOMPUTER CONTROL.: At the forefront of technology! + BUSY-CHANNEL AND TRANSMIT INDICATORES : Bright LEDs
<« UP TO 8 NON-STANDARD SPLITS: Uttimate versatity for show when a channel s busy and when you are ttansmitting
CAP/MARS. COMPARE! « FULL 16-KEY TOUCHTONE * PAD: Keyboard functions as
* 16-CHANNEL MEMORY IN TWO 8-CHANNEL BANKS: Retains autopatch when transmitting.
Ireqiency and standard offset « PL TONE: Optional PL tone unit allows aceess to >L repeaters
* DUAL MEMORY SCAN: Scan memory banks either separately Deviation and tone frequency are ful y adju stable
or tcgether COMPARE! « TRUE FM: Not phase modulation. Uasurp assed intelligibility and
« TWO RANGES OF PROGRAMMABLE BAND SCANNING: hidelty
Limnts are quickly reset. Scan the two segments either separately « 25 WATTS OUTPUT: Aiso 5 walts low power for short-range
or tcgether COMPARE! communication and battery conservation. ; Transinitter power
« FREE AND VACANT SCAN MODES: Free scanning stops 5 1s lully adjustable)
seconds on a busy channel. Vacant scanning stops on unoccupied « SUPERIOR RECEIVER: Sensitivity 1s 0.2 4V for 20-dB quieling
trequencies Audio circuits are designed to rigoro 1s specifications tor excep
+ DISCRIMINATOR SCAN CENTERING (AZDEN EXCLUSIVE tional performance, second to none. COMPARE!
PATENT): Always stops on frequency. « REMOTE-CONTROL MICROPHONE: Memory A-1 call, up/
« TWO PRIORITY MEMORIES: Either may be instantly recalled at down manual scan. and memory asddress functions may be
any lime. COMPARE! pertormed without touching the front pane® COMPARE!
< NICAD MEMORY BACKUP: Never lose the piogrammed channels! « OTHER FEATURES: Dynamic microphon 2, built-; speaker.
« FREQUENCY REVERSE: The touch of a single button inverts mobile mounting bracket, remole sp2aker ack. ard all cords
the “ransmit and receive frequencies, no matter what the otftset plugs. fuses and hardware are included
< ILLUMINATED KEYBOARD WITH ACQUISITION TONE: + ACCESSORIES: CS-6R 6-amp ac power supply, ©S-AS remote
Ungaralleled ease of operation speaker, and Communications Speaalists SS-32 2L tone module
« BRIGHT GREEN LED FREQUENCY DISPLAY: Easily visible - ONE-YEAR LIMITED WARRANTY?

EXCLUSIVE DISTRIBUTOR
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102
8817 SW 129th Terrace, Miamn. Flonda 33176 Telephone (30%) 233-3631  Telex 80-3356

MANUFACTURER
”,\m JAPANPIEZO CQ, LTD.
= 1-12-17 Kanwrenjaku, Mitaika, Tokyo, 181 Jopan Telex 781 2822452




Once these three lines
have been changed, the rest
of the program should not
have to be modified.

The remainder of the pro-
gram is very straightfor-
ward. Line 220 ensures that
the Pet is in the upper-
case/graphics mode and
defines the data (D$) and
totals (T) arrays along with
the blank entry value (E$).
Lines 260-340 display the
program “menu’’ which al-
lows the user to select the
desired program function
from those available. Lines
350-380 get the number ot
the desired function and
check that a vahd selection
was made. Lines 400-420
then branch to the routine
to perform the selected
function, but the data must
first be initialized or loaded
from tape before any other
tunction can be pertormed.
This ensures that the data
matrix (D%$) has been set
correctly before attempting
to use any values contained
within it. Each of the avail-

CUSHCRAFT

A3 3 Element Triband Beam

A4 4 Element Triband Beam
AT743 7 & 10 MHz Add On for A3
A744 7 & 10 MHz Agd On for A4
AV3 3 Band Vertical 10-20m

4v4 4 Band Vertical 10 40m

AVS 5 Band Vertical 10-80m

R3 14.21.28 MHz Ringo

32:19 Boomer 19 Element 2m
214B Jr. Boomer 14 Element 2m
A147-11 2m 11 Element Antenna
A147.4 2M 4 Element Antenna
ARX-2B 134-164 MHz Ringo Ranger i
A144-10T 145 MHz 10 Element
A432.20T 432 MHz 20 Element

A14T-MB Twist Mounting Boom & Bracke!
Full Line Avallable on Sale .Call.

ROHN

20G 10 ft. Stacking Section

25G 10 ft. Stacking Section

45G 10 ft. Stacking Section

25AG 2.3 or 4 Top Section

HDBX 48 48 ft. Free Standing Tower
HBXS56 56 ft. Free Standing Tower
FK2548 48 ft. 25G Foldover Tower
T83 Thrust Bearing

SB25G Short Base for 25G
BPH25G Hinged Base Plate
AS25G Accessory Shelt

HB25AG 14 House Bracket
BPC25G Cement Base Plate

BAS25G Short top section w/acc. shelt

M200 16 gauge. 10 ft. 2 O D Mast
M200H 1/8" wall. 10 ft. 2 O.D Mast

Freight prepaid on Fold-over towers. Prices

10% higher west ol Rocky Mts

<l

‘ MINI-PRODUCTS

HQ-1 Mini-Quad 6/10/15/20m Antenna

B-24 2 Element HF Mini-Beam 6/10/15/20m $99.00

RK.3 3rd Element Add-on for B-24
improves 10-20m
C-4 Mini-vertical 6/10/15/20m

able functions is then per-
formed by one of the rou-
tines in the remainder of the
program

The tirst time you use the
program, initialize the data
to clear all entries. Then en-
ter each callsign for the ap-
propriate QSO on each
band for each state. You
make the entries by first
specifying the state to be
entered. If vyou hit
“RETURN" without making
an entry, the program will
return to the menu selec
tion. If the state is not
found (incorrect 2-letter
code), you will be asked
again tor the band (80, 40,
20, 15, or 10 meters). If
“RETURN" is entered with-
out any data, you will be
asked for the state again. If
an incorrect band is en-
tered, you will be asked tor
the band again.

When a correct state and
band have been entered,
the current entry for that
state and band will be dis-
played. If you enter

$172.50
$224.50
$61.20
$61.20
$44.20
$81.50
$88.50
$224.50
$81.50
$68.00
$37.50
$23.75
$34.00
$44.20
$44.20
$23.75

4BTV 4010 Mtr Vertical
58TV 80-10 Mtr. Vertical

HF Mobile Resonators
10 or 15m

20m

40m

75 or 80m
$32.00

$39.50
$87.50
$52.50

$340.00
$725.00°
$48.00
$16.50
$59.75
$9.50
$14.50
$32.00
$36.00
$19.50
$36.00

¢ Limited quantities

$129.95

$67.00
$59.00
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The Antenna Bank

HUSTLER

“RETURN" without any
data, the current entry will
be unchanged and you will
be asked tor the next state
It youentera”D” followed
by “RETURN”, the current
entry will be deleted (set
back to periods). Any other
data entered followed by
“"RETURN" is assumed to
be the callsign to be
entered for that state on
that band. If the callsign is
longer than 10 characters,
you will have to reenter the
callsign. All callsigns en-
tered will have periods ap-
pended to make them 10
characters long before they
are stored. The five call-
signs for each state are
stored together as one
50-character string to save
memory space

When all entries have
been made, display the
data on each band and
check if correct. If required,
go back and make any cor-
rections. You also can dis-
play the totals and check
for the correct number of

TH3JRS Jr Thunderbird. 750W PEP
HQ-2S Hy-Quad. 2 Element
THSDXS Thunderbird. 5 Element
TH3MK3S Thunderbird. 3 Element
TH2MK3S Thunderbird. 2 Elemen:
TH7DX Thunderbird. 7 Element
392S THEDXX Conversion Kit to TH7DX
105BAS 5 Element 10m “Long-John
155BAS 5 Element 15m “Long-John
205BAS 5 Element 20m “Long-John
14AVQ/WBS 10-40m Vertical

states on each band. Before
stopping the program,
make sure that you save the
data on tape. It's also a
good idea to take the extra
time to verify the data file,
to make sure it was correct-
ly saved. You might even
want to save more than one
copy on tape while you
have everything in memory.
Now you simply load the
old data file the next time
you want to add, correct, or
examine anything. It you
make any changes, don’t
forget to save the new data
on tape. For those who
want to go even further
with their award records,
you could keep separate
data files for each mode
(SSB, CW, RTTY, SSTV, etc.).

To answer the question
before it's asked, for any-
one too lazy to type in the
program, l'll be happy to
supply copies on tape tor
$2.00 each. However,
please send all requests di-
rectly to me and not
through the magazine I

HY-GAIN

$156.00
$262.00
$309.00
$215.00
$134.00
$376.00
$135.00
$114.00
$175.00
$292.00

$51.00

M01/M02 HF Mobiie Mast
Std. 400W . SUPER 2KW
$9.00
$11.00
$13.00
$14.00
BM.-1 Bumper mt. with S.S Strap
SSM.2 Commercial S.S. Ball
SF.2 58 Wave. 2 Meter Antenna
$320.00 HOT Hustloft Mt with Swivel ball
. * G6-1448 2M Colinear. fixed Station. 6db
G7-144 2M Cotinear. tixed Station. 7db
Full Line Available on Sale Call

$79.00
$100.00
$18.00

$13.00
$16.00
$18.00
$29.00
$13.00
$14.00

$9.00
$14.00
$68.00

VAN GORDON ON SALE
AT SPECIAL PRICES

ORDERS ONLY/§
800-336-8473

¢ Shipping charges not included
* Prices subject to change without notice

(703) 569-1200

6460H General Green Way
Alexandria, VA 22312

18AVT/WBS 10.80m Vertica

V:2S Colinear Gain Vertical 138 174 MH;
BN-86 Ferrite Balun, 1080 melers
HDR-300 Deluxe Rotor. Digital Readout

$87.50
$37.50
$16.00
$427.00

* SUPER HY-GAIN PACKAGE *

HG52S8S 52 Selt Sup Crank-Up
TH7DX Thunderbird. 7 Element
HM IV Rotor
COA {3) Coax Arms
HG-10 Mast Mast 10
SALE $1584.50 Free Freight

HG50MT2 50 ft side sup Crank.up tower

TH3MK3S 3 Element Thunderbird
CD-45 Rotor
COA 3 Coax-Arms
HG-5 Mast
SALE $1158.00 Free Freight

NO SUBSTITUTIONS PLEASE
Philly Stran Guy Cable in stock

ROTORS & CABLES

CDE HAM IV Rotor

CDE 12X Rotor

CDE 45 Rotor

Alliance HD-73 Rotor

Alliance U100 Rotor

RG-8/y Foam Coax 95

RG-213 Coax. Mil Spec

Mini-8 Coax 95% Shield

Rotor Wire 8 Conductor
4 Conductor,

Shield

$195.00
$244.00
$102.75

$92.00
$42.00
24¢i
28¢/ft
12e/ft
16¢itt
7 Seit




N &G DISTRIBUTING Corporation

Nos especializamos en exportacion a
sur America. Los mejores precios, ser-
vicio, calidad, y garantia. 2 minutes del

. : L] Aeropuerto

1 * ﬂ 'y Para mas informacion llame gratis

> é NSJG ?g 1-800-327-3364

- T ’ ’
‘§ 72 AVE. S.~+—N. P :g sesm we re the UISIAI s

21 T * - > Y Exclusive Distribut

X MIAMI ; 3 xclusive Distributor

4 >
g INTERNATIONAL °y & S
© AIRPORT Circie \n® o@“

of F9 FT TONNA
VHF / UHF
ANTENNES

from REIMS, FRANCE

5

|
a

@
i 0§00y mmp s

i
¥k

e

L

@ 20421
21 Ele. - 432/
435 MHz
18 dB
@ 20116
TONNA 16 Ele. - 144/
146 MHz
16. 5. dB
@ 4X23 Ele.
1296 MHz
G:23.5 dB iso
Ask About
Our
DEALER
: Program.
g |
|
- CallN & G ol

for Price Quote

(Dade) 1-305-592-9685
Call Toll Free on our National Wats Line l -‘800-327-3364 (Broward) 1-305-763-817
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THE
MOST
UP-TO-DATE 4
REPEATER

ATLAS

AVAILABLE!

INCLUDES: v

® LISTINGS BY STATE AND COUNTRY
® LISTINGS BY FREQUENCY

® MAPS FOR EACH STATE

©28 MHZ THROUGH 1296 MHZ

® PERFECT FOR MOBILING

eWORLD REPEATER ATLAS—BK7315—Completely
updated, over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps
pinpoint 2000 repeater locations throughout the USA.
Foreign listings include Europe, the Middle East, South
America and Africa. $4.95.

IN STOCK AND READY TO SHIP

Use the order card on the Reader Service page of this magazine
or itemize your order on a separate piece >t paper and mail to
73 Radio Bookshop @ Peterborough NH 03458 Be sure to inciude
check or detailed credit card information. No C.Q.D. orders ac epted
Add $1.50 handling charge for the first book. $1.00 for each additiona book
Questlons regarding your order? Please write 1o Customer Service
at the above address Please allow 4-6 weeks for delivery

FOR TOLL FREE OROERING CALL 1-800-258-5473
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Satellite Television

Whether you need 1 system or 100 we have the
highest quality antenna to meet your utmost
expectations and quality standards, at easy to
live with prices.

Send:

$7.95 for
Introduction to
Satellite manual.

Pictured is our 11 ft
Dish with our easy
setting one man in-
stallation trailer.
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L Write or call us for more information.
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Introduced and the talk of the Dayton Hamfest these Attractive and
Durable Call Letter Hats are just the thing for Hamfests, Field Day,
contests and Club Activties. Messages are printed by computer and
can be up to 6 lines of 18 small letters, 3 lines of 9 large letters or
any cobination. The Morse Key or your logo takes one large line
Discounts for Club orders and Free logo with orders for 12 and up.
Once your logo is on file with us it is free witb any quantity, and
remember every hat can have a different call or message.

CALL LETTER
T SHIRTS

T-Shirts are Highest Quality
50/50 Cotton Polyester

i w
HA1KPS

COLOR
DX HOUND White/Blue Trim  White/Red Trim
DAYTON ‘82 Light Blue Tan
FIELD DAY
ANY MESSAGE SIZE

Adult Sm Med Lrge X-Lrge
Child 2-4 6-8 10-12 14-16

$8.00
[] Morsekey Jotz-w [] My Own Log
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Our comfortable and durable T-Shirts are the finest quality avail
able. Make up your own message, DXCC. WAS. WAC, Hams do i1
with bigher frequency, DX Hound, DX-Peditions. Please QSL and
any other message. Up to six lines of 10 large letters each or up to
12 lines of 20 small letters each. Discounts for Club orders and
FREE logo with orders for 12 or more. FAST MAIL ORDER !!

CALL LETTER HATS 101 Elm St. Suite 4, Peterborough, NH 03458

Name
Add-ess
City State Zip
¢k [ Money Order {3 Charge Card (3
Card Exp Date
Signature

@S ORDER BLANK B2 Add $2 To Total For Shipping Charges

- - —— = = = = e e = . -

73 Magazine » November,1982 99



FREE!
Brand New Catalog

With Over 150 Programs

e

Instant Software’s new catalog is free and it offers 150 of the finest

programs you can find. At reasonable prices. .

.and a variety

vou've never seen before in one catalog. And they re all contained in
the new 16 page 1983 Instant Software catalog. You’'ll find:

ASSEM/ZSIM—2 great utilities in
one super package. Assembly lan-
guage programmers, this package
solves all your programming prob-
lems from ASSEM to ZSIM.

Super Utility Plus—the most
powerful program of its kind. A
must for eyery serious TRS-80* disk
installation.

Geography Explorer Series—the ex-
citing, attention-holding series that
teaches vour children essential geo-
graphical facts.

Phaser Blast—phaser-armed
robots, enemy Hovertanks. . . pre-
pare for a journey into the war of
the future.

Space Shuttle—experience the ulti-

mate flight as you pilot America’s

Instant Software

(a subsidiary of Wayne Green Inc.)

Columbia through launch, orbit,
re-entry and landing.

Plus dozens of other practical,
mind-boggling or spine-tingling
programs.

And now you can get the new 1983
Instant Software Catalog absolutely

free. You don't even have to pay for
the phone call. Just dial toll free:

1-800-258-5473

and ask for vour free copy of Instant
Software’s 1983 Catalog.

It could be the smartest call you'll
make all vear.

Instant Software. The best software
under the sun.

wabd

Route 101 & Elm St.

“THS-80 is u registered trademark of the Radio Shack division of Tandy Corp

Yes, I want a free catalog!
Please send my free copy to:

Instant Software

Peterborough, N.H. 03458 USA A subsidisry of Wayne Green Inc

The best software under the sun.

Best
Software

Under The
Sun

Peterborough, NH 03458

— S ST EEm s e v v s ares o — — — o  m— ot et e ey o—  o—— it i c—

Name

Address

City State Zip

I have a computer
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ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSAT), P.O. Box 27, Washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

NEW FAST CHARGE
For Your Battery Packs
RECHARGE YOUR HAND HELD ONE UNIT DOES IT ALL
RADIO BATTERY PACKS TO Charge, ICOM, YAESU,
FULL CAPACITY IN AS LITTLE AS KENWOOD, TEMPO,

i d Others Auto-
45 min. EXAMPLE —Fully Charge  SANTEC an .
ICOM BP3 in 30-45 Minutes. matically in Your Home,

Car, Boat, R.V. or Airplane
SEPERATE FUSES PROVIDED INTERNALLY tor  With Built-in ”9‘;“ l:“\'/Y
AC. AND DC OPERATION sunt In PowerSupply or 121024 V.
REVERSE POLARITY PROTECTION External D.C. Supply Such

as Cigar Lighter in Your Car.

All Solid State

Precivon Compunents Used Throughout . In A Unique Circuil
Allows tast Changing Without Any Perceptible Heating Of
Cells Charger Mrasures Remaining Charge in Cells Constantly
And Turns Off Automatically When Batlery Is Futly Charged
Battery Can Be Left Connecled Indefinitely

INCLUDES: Removable 6 Ft.
Cord for A.C. Operation and
2 Mating Connectors fur D.C
tnput and Battery Leads.

1t ATURES: High Quality, Custom Designed Heavy Gauge Aluminum Cabinet

FULL 1 YR. WARRANTY ON PARTS AND WORKMANSHIP

Y .
ACCESSORY CONNECTOR TO FIT ICOM A*/,".””

BATTERY PACKS, BP-2, BP3, BP4, BPS, $3 CALIF. KESIDENTS
PRE-PAID ORDERS INCLUDE $3 SHIPPING & HANDLING  INCLUDE 6% [AX

PHONE ORDERS — CALL {209) 586-7059

MAIL PRE-PAID ORDERS TO: H o
P.O. BOX 4463 SONORA, CALIF. 95370

DEALER INQUIRIES INVITED P

~See List of Advertisers on page 130

COMMUNICATIONS DIVISION

A A A A
/ e //. /.//.// ///./ .////

(We Speak Your
Language.)

Backed by over 54 years of experience, Harvey
continues to offer the broadest selection and finest
service available for the amateur radio community.
This experience has taught us that the ham needs
special treatment and that is why Harvey has estab-
lished a special division dedicated to the needs of
the U.S. and foreign ham alike.

One thing is for certain. A ham will never get the
run around from Harvey. If we don't have something
in stock, we say so and will order it for you—or—tell
you where to get it. However, we are sincerely dedi-
cated to the ham community and, as a result, our
expansive in-
ventory means
that, more than
likely, we will
have what you
arelooking for
in stock.

[

el ICOM IC-720A

b »
o

-

Xy

AF POWER

sowts  RICOM) HF ALL BAND TRANSCEIVER 8

Yaesu FT-One

AEA

Alliance

Antenna Specialists

ARRL

Astatic

Bearcat

Bencher

B&W

C.PES. K.D.K Santec
Centurion Larsen System One
CDE McKay Dymek Telex Hygaln
Cushcralt M.F.J Tempo

Daiwa Midland The Tuned Antenna
Digimax J.W. Miller Trilectric

R.L. Drake Mirage VoCom

Gotham Antennas Wm. M. Nye W.S. Engineering
Grundig Regency Yaesu

H.M. Electronics

icom

Kantronics

CALLTOLL FREE:

1-800-223-2642

Ask for Dou “Joe” Chin—KB2MU

HARV/EYS

25 W.45th St., N.Y., N.Y. 10036 (212} 921-5920
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Jerry Wayne Campbell K4ZHM
Rte. 4, Box 126 Barkley
Nicholasville KY 40356

In the following, 1 will de-
scribe a digital display !
added to my Heath 1410
keyer to display the wpm
setting of the keyer. The
same principle can be ap-
plied to other keyers

Speed Demon

How fast was that? Find out with this wpm display
for Heath’s 1410 keyer.

First, let’'s look at what
we need to calculate the
words-per-minute speed of
the keyer. The ARRL Hand-
book gives the following
formula for calculating
code speed:
words/min= dots/min/25=

2.4 X dots/sec

From the Heath 1410
keyer manual, we see that
for each dot generated
(space included), the clock
in the keyer generates two
pulses. The clock pulse rate
is twice the dot rate. If we
measure the clock pulses

The assembled keyer with the counter modification.
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instead of the dots, the for-
mula becomes:
words/min=
1.2 clock pulses/sec
Multiplying the clock
pulses/sec by 1.2 is the
same as measuring the
clock pulses for 1.2
seconds. 1.2 seconds is 72
cycles at the 60-Hz power-
line frequency; therefore, if
we count the clock pulses
for 72 cycles of the line fre-
quency, we are effectively
multiplying our keyer clock
pulses/sec by 1.2. Thus, by
counting the clock pulses
from the keyer for 1.2
seconds, we can read the
code speed directly on the
seven-segment displays.
Referring to the timing
diagram in Fig. 1, we see
that by dividing the 60-Hz

re————— 1.2 SECONDS

- 72 CYCLES —————=/

wewe  [JUTUUUUTUUUUUUUUUUUYUUUUL -

line frequency as shown
(first by 6, then again by 6,
then by 2, then finally by 2;
see Fig. 2) we obtain a
1.2-second gating pulse. We
now have the means to time
the keyer clock pulses for
1.2 seconds and the count
will update each 1.2
seconds. The reset pulse
clears the counters 0.6
seconds prior to the count-
ing interval. Send dots
and/or dashes for over 2.4
seconds, and the readout
will display for 0.6 seconds
the speed at which the
keyer is set.

Power, the 60-Hz line fre-
quency, and, of course, the
keyer clock pulses are all
taken from the keyer. Refer
to Fig. 3 and the Heath 1410
keyer manual for the fol-

-

60 Hz

€z pive [ j i l— 1 r L =
—

€3 pNs | e

capns | - -‘L o - e

IC3 PIN 4 l* J—‘¥—‘ _Jr7‘~

capma | - — T GaTE

ceTRNE R & _r T RESET

Fig. 1. Timing pulses appearing at various points in the cir-

cuit.



The completed counter board before mounting in the keyer.

The counter board is mounted using right-angle brackets
and the mounting holes for the removed paddles.

lowing connections. The
keyer clock pulse is ob-
tained from point D on the
keyer speed control. The
60-Hz signal is obtained
from either side of the
secondary of the power
transformer and ground
The resistor values shown,
R1 and R2, are for the
Heath keyer. A convenient
source for the 5 V dc is the
speaker lead that is con-
nected to the 5 V dc supply

| replaced the neon on-
off indicator lamp with an

74 |
2 CS
e
TO IC3 PIN 12 3
IN KEYER

P ”
(i‘

Fig. 2. LED mark indicator
for keyer output.

» See List of Advertisers on page 130

LED. | then connected the
inputs of the remaining 1/4
IC5 to pin 12 of IC3 in the
keyer, and the output to the
LED, see Fig. 2. The LED
lights up on the mark por-
tion of the code character

When sending code, the
display of the speed will

SV o - —

Ceco Now Has Vieo

TC1500 RCL

e

=

ameras, Monitors,

—p— | Gpa1 HITACHI

TC1109 RCA

onnectors,

Video Tape and Lenses

8mm F1.3
25mm

16mm F1.6
50mm

22-88mm Zoom

(212) 646-6300

CALL CECO'’S VIDEO DEPT.
FOR OUR LOW, LOW PRICES

Dealer Inquiries Invited

TELEX: 235135

COMMUNICATIONS, Inc.
2115 AVENUE X,
BROOKLYN, N.Y. 11235

(800) 221-0860

v 92

vary. You are seeing the
average speed at which you
were sending in that
1.2-second interval

There are several
methods of housing the
display. | use a Bencher
paddle with my keyer, so |

removed the keyer paddles
from the keyer and took out
the center post. | then
mounted a red lens over the
opening. The display and
circuitry are then mounted
behind the lens using the
mountings for the removed
paddle assembly W

o [i2 fu s ] ]s )i

o b d=azif g

4026 15

lz :IG 13 lak ‘
Vel

|

GNOvj |

60 Hz o——

— - - e
— . | - <
be %1 Lo [te ] _le [ Jia
4] [1a] ja_J
icl ic2 53 ca 1cs T —|
4018 4018 4018 4018 408! o
8
© e
Ie 0 is Jis 1T ERE Te Tio s [+ Te Tio [is ;z Te ]5 1e {7
. | Li J “i J -
' vz3
L _J
57K
AN =
357K
~

CLOCKo—— - — =

Fig. 3. Code-speed reader for the Heath 1410 keyer.
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Keyer on a Shoestring

Hams are cheap and so is this keyer.

Big spenders will build the deluxe, two-chip version.

Joel R. Donaldson WB5PPV
17 Fenwick Drive
Laredo TX 78041

Most great keyers
aren’t very cheap,
and most cheap keyers
aren’t particularly great.
However, here’s a fair-to-

good one you can build for
around $10.00 using all new
parts. If you’ve got any sort
of junk box at all, it should
cost you quite a bit less. It's

ov
.
e el : LR
p —— — —oiwe \
o—I ~ \ /
[N l .0 X //
] \
D £ ci (®) 03 4
' 7: SuF \
¢ 1 ) 2 M 70
1 ] l » 7\ TRANSMITTER
10K ! 4 fe §s |2 e S
' / \
[= S} { 9 | 1a . 2.2k / \
1 74€00 /
1 ——————
10K : = Qi
12 |9 o " sy 8 -
! [ 02 276-2008 REVERSE IF
' . » NECE SSARY
- +
~ —4
~ == 2
R3 5 F
2 ;4 'R2 w
TRIMMER

Fig. 1. One-chip keyer circuit. The entire circuit must be isolated from the enclosure. R1,
R2 — 30k or 50k “stereo” linear taper dual pot. D1, D2, D3 —any silicon diode. Q1 shown is

a Radio Shack part number.

®

SIOETONE
(OPTIONAL )

N

-
©
x

Ay

~ .02

32-400

Fig. 2. Optional sidetone circuit connects to the keyer at points A, B, and C.
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not iambic or self-complet-
ing, it lacks contest memo-
ries, weight control, and a
few other bells and whis-
tles, but it is simple, draws
very little current, fits nice-
ly into a small package, and
is capable of sending good,
clean CW. A keying tran-
sistor and floating ground
make it usable with just
about every modern rig,
and a sidetone circuit can
be added easily if your rig
lacks one. In short, it makes
a good first keyer or a nice
second circuit for the vaca-
tion or QRP set.

As shown in Fig. 1, the
whole keyer is built around
a 74C00 quad NAND gate
which is connected to form
two independent oscilla-
tors. The frequency of each
oscillator is dependent
upon a capacitor {C1 for
one, C2 for the other) and a
resistor {R1 for one, R2 for
the other). By simultaneous-
ly varying R1 and R2, both
oscillators can be sped
up or slowed down, and a
third resistor {R3) makes
one of the oscillators run a



fixed percentage faster
than the other, thereby pro-
viding a definite dash-to-
dot ratio. The output of
both oscillators is con-
nected to the sidetone (if
used) and to Q1, the keying
transistor, through D1 and
D2, which prevent one
oscillator from interfering
with the other. Q1 conducts
whenever either oscillator
is in the “on” state, thus
keying the transmitter in
step with the oscillators.

The sidetone circuit (Fig
2) also consists of a 74C00
connected as an oscillator
but with R and C values
changed so as to produce
an audio-frequency tone
The output of this oscillator
is switched by Q2, which
provides enough drive to
power a small speaker. The
pitch of the sidetone may
be changed by using a
slightly different value for
R4. The sidetone circuit
connects to the keyer at
points A, B, and C

I mentioned earlier that
this circuit has a floating
ground. As shown on the
schematic, no connections
are to be made to the keyer
cabinet. This eliminates ex-
pensive and hard-to-find
reed relays, lowers power
consumption, and side-
steps the need to modify
the keyer whenever a dif-
ferent transmitter is used.
Also, it is suggested that
you stick to a battery to
power your keyer unless
you are certain that your
power supply is isolated
from ground. When con-
necting the keyer for the
first time, it may be
necessary to reverse the
two keyer output leads to
prevent the transmitter
from being keyed all the
time (wrong polarity to Q1).
After the correct way has
been found, a connector
can be soldered on

Adjustment consists of
merely trimming R3 until
the dits are about one-third
as long as the dahs. Once
this has been done, it will
probably never have to be

»See List of Advertisers on page 130

done again, since this ratio
stays about the same over a
fairly wide range of keying
speeds and battery volt-
ages. However, if it is an-
ticipated that several oper-
ators of widely varying pro-
ficiencies will be using the
same keyer, it might be bet-
ter to make R3 a front-
mounted control or at least
provide a hole in the
cabinet for quick screwdriv-
er adjustments

It seems kind of pointless
to blow a considerable
amount of money on a key-
er paddle when the actual
circuitry costs so little, so |
would like to suggest a rath-
er unoriginal but appropri-
ately frugal alternative. It
consists of a short piece of
steel packing strap or hack-
saw blade sandwiched be-
tween two telephone
switch or relay contacts
The packing strap or blade
is scraped clean of all paint
in the contact area, and a
piece of paddle-shaped
Plexiglas™ which protrudes
through the front of the
cabinet is bolted to one
end. When the paddle is
moved in either direction,
the strap touches one of the
contacts. The strap need
not make a perfect connec-
tion for the keyer to oper-
ate, since the CMOS oscilla-
tors will operate even with
several thousand Ohms of
contact crud. The strips of
phenolic that insulated the
switch or relay before modi-
fication are used in the
same application; they
make sure that neither the
strap nor the contacts make
an electrical connection
with the cabinet. Fig 3
shows one possible arrange-
ment for the entire keyer,
including the paddle

Rf shielding for this cir-
cuit is not too critical; the
prototype worked fine with
no case at the 100-Watt lev-
el I used a 1- by 1%-inch
piece of perfboard for the
keyer circuit, and the side-
tone was added as an after-
thought on another small
piece of board. A center-off

NOT-A-KEYER

Using a straight key or “bug?” Then send your
code with the Fist Fighter, and make it sound
perfect. “Swing” and ragged edges are filtered
out and your dots and dashes are always timed,
1:3. No new hand motions or special key need-
ed, so you'll send code like a pro in no time.
Great for novice or old-timer.

Price: From $59.95

more information. 'i é
1

switch was used to control
both the keyer power and
sidetone, as the HW-101 al-
ready has a sidetone built in

With the cost of amateur
radio equipment what it is
today, CW just has to offer
one of the best potentials
for having a lot of tun with-
out spending a lot of money

Blacksburg Group
Contact Blacksburg Group for gox 242

Blacksburg, Virginia 24060
703/951-9030

» 118 ae

Vintage CW rigs abound on
the used market, and a
good QRP rig can be pur-
chased new without going
too far into debt. Costing
about as much as a cheap
microphone, this circuit re-
flects the same spirit of fun
on a shoestring. Use and en-
joy.

[ BATTERY
- I WA
(x | = -
SIDE TONE
S BOAR
KEYER ] s
=

ﬂ0ﬁ597 .
[~ 0| =D

02 =3 e =
M) 7
2 ' ( (?CD

CKIN
~STRAP

MOUNTING
| -BRACKETS

D/'[D | SPEAKER
\
Q
~ Y
/2 _ \R3
{ R
e
R
)= | g
R i T N
T -
141 KEYER &

Fig. 3. Typical arrangement of circuit boards, controls, and

paddle.
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Paul M. Danzer N111
2 Dawn Road
Norwalk CT 06851

| Got My Ticket! Now What?

A look at what Elmer forgot to tell you.

For many recently |i-
censed hams, trying to

operate a new ham station
is just as difficult as learn-
ing the code or studying for

Local Time
80 40
6:00 am
9:00 am
Noon
3:00 pm Local
6:00 pm Local/ Locall

Ragchew Ragchew

9:00 pm Crowded Crowded

Midnight Ragchew Crowded

*|f allowed by license class

the written exams. Anyone
who has ever been involved
in a licensing class knows
people who have gotten li-
censes and set up stations,

Band
20* 15 10
DX
DX DX
DX DX DX or
Local
DX DX DX or
Local
DX/ DX Local/
Crowded Ragchew
DX/
Crowded

Fig. 1. “Best bet” operating frequencies for a newcomer

(1981-82).

INPUT
RECEIVER

OuTPUT

TRANSMITTER

CONTROL
UNIT

TRANSMIT
ON/OFF

TIMER

Fig. 2. Typical repeater.
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but never quite made any
contacts on the air. New
hams have many questions
about operating. The fol-
lowing are some of the
more common ones.

I have had my station set up
for a month and have man-
aged to make just one con-
tact. How come?

Let's assume your rig is
working. The problem
could be where and when
you are trying to operate.
For example, on a Friday or
Saturday night, 80 and 40
meters (Novice band) are
jammed and just about
everyone has a problem. If
you try 10 meters and the
band is clgsed, you still
won’'t work anybody. The
trick is to pick a band and a
time when there are a num-
ber of stations on, but the
QRM is not overwhelming.
Try 40 meters in the late af-
ternoon, 15 in thg‘garly eve-
ning, or 10 on a Sunday af-
ternoon (see Fig. 1).

Should | call CQ or just lis-
ten?

Use common sense. |If
you tune around for a few

minutes and don’t hear any-
one calling, you can try a
CQ, but pick a quiet fre-
quency and limit your CQ

Why limit it? | thought the
traditional 3X3 or even a
3 X4 was a good idea.

Look at it from the listen-
er’s point of view. If | hear
you calling CQ for a long
period of time and get tired
of listening to you call, |
won’t want to reply to you.
If you are that boring with a
CQ. think how boring you
would be ina QSO. With to-
day’s equipment, just call
“CQ CQ CQ de WATWTB
WA1TWTB,” repeat once,
and then K. If there is no an-
swer, you can always try
again.

You said to pick a quiet fre-
quency. How can | tell if no
one is using it?

Assuming you don’t hear
anything, just send QRL or
IE. On voice, say “Is this fre-
quency in use?”’ If there is
no reply, you are perfectly
correct to assume you can
transmit without bothering
anyone.



Am | better off operating
CW or SSB to start with?

| am not sure what you
mean by “better off.” As-
suming license class is not a
consideration (you have
more than a Novice
license), try operating both
and see what you like. Side-
band initially takes less ef-
fort to operate but the fre-
quencies are more crowded
during prime operating
hours. You usually can do
better with DX on CW with-
out fighting everyone’s kilo-
watt.

What if | want to joina QSO
that is already under way?

Let’s be very blunt about
it. In some cases, you won't
be welcome. Hams are a
cross section of people, no
more and no less. However,
on CW, a simple “BK” is
enough to be invited in. On
SSB, “May | join you? This is
WATWTB” or any English
language equivalent is ac-
ceptable. Be careful of us-
ing “Break.”

What is the problem with
"Break?”

It used to be the normal
and accepted way to break
in but recently, especially
on repeaters, ‘‘Break” or
“Break Break” is used to in-
dicate an emergency situa-
tion when you want to
transmit in a hurry

Is repeater operation differ-
ent from other types of
QSOs?

Yes. Almost every area or
repeater is slightly differ-
ent. It is a good idea to lis-
ten for a while before you
get on a new repeater. Al-
most all are equipped with
a timer which will cut you
off if you talk for more than
1, 2, or 3 minutes, depend-
ing on the setting

What controls the timer? |
really don’t want to get cut
off in mid-sentence.

Some timers reset as
soon as the repeater’s re-
ceiver no longer receives a
carrier. Others reset as soon
as the repeater’s transmitter
shuts off. Some repeaters

FREQUENCY

3700

Preselect

TRANSMITTER
Plate Load
or

Driver

TUNER/MATCHBOX
nput L Output
Cap Cap

3750

3800

7000

7050

7100

7150

7200

21000

21100

21200

transmit a beep tone when
the timer has been reset
(see Fig. 2).

Why limit the time for trans-
mitting?

The primary reason is to
force a pause between
transmissions, and to do so
often enough to allow any-
one who wants to join the
QSO time enough to trans-
mit his call. !'n addition, it
allows mobile stations to
get into the repeater with-
out having to wait any long-
er than a minute or two.

Do mobile stations have a
priority?

Usually yes—both on re-
peaters and elsewhere
First, they are limited by
their motion as to how long
they will stay in range. Sec-
ond, they are more likely to
have seen an emergency sit-
uation or to need directions
or other aid. Good proce-
dure again follows common
sense—let a mobile in
quickly to find out if he has
a problem.

I hear a lot about "ker-
chunking” repeaters. What
is the story here?
Kerchunking is a very
common practice of press-
ing your mike button to see
if your transmitted signal is
strong enough to bring up a
repeater. Since it is a trans-
misston without identifica-
tion, it is technically illegal
but it is also generally a
worthless test. Quite often
you can be on the fringe
area of a repeater and be

Fig. 3. Sample tuning chart.

able to bring the repeater
up but be too noisy to copy.

Is there a better way?

Sure. Key your mike and
identify by saying, “This
iIs WB1AJG—1s anyone
around?” If you don’t make
the repeater, nothing is lost.
If you do make the repeater
and no one answers, it
doesn’t make any differ-
ence since you won’t have
anyone to talk to!

When | identify myselfon a
repeater, should | use pho-
netics?

With a little experience
you will know the answer to
that question for your own
call. If it contains an F, S, or
other easily confused letter,
you can use phonetics, but
it is not usually done unless
the station you are talking
to does not repeat your call
correctly. The same holds
true for signal reports—
they are not usually given

unless asked for or you
wish to indicate a problem

Which signal reports are
usually given on repeaters?
Q5 S9 does not seem appro-
priate.

Since the signal strength
you are receiving is due to
the repeater and not due to
the station you are talking
to, the best you can do is
tell if you are copying OK
(“full quieting”) or noisy.
Some hams will say “50%
quieting” which indicates
they are copying half noise
and half signal, but this
non-technical use of “quiet-
ing” is a wild guess at best.

What about reports on other
bands or when you are not
using a repeater?

I suggest telling the truth
On CW, if you had a trans-
mitter problem and your
tone was not T9 or perfect,
wouldn’t you want the
other guy to tell you? The

SCALE INDEX

KNOB 2

KNOB SKIRT

ORIGINAL CALIBRATION
MARK

SECTION DF
SELF-STICK LABEL
\

v

SN ~

ADDED
CALIBRATION MARKS

Fig. 4. Adding calibration marks to a skirt-type knob.
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— CUT FROM SELF -STICK
LABEL AND PLACED ON
EQUIPMENT PANEL

NEW
CALIBRATION -~
MARKS —="

-PDINTER TYPE

fig. 5. Adding calibration marks to a pointer-type knob.

SWR
BRIDGE

TRANSMITTER

DUMMY
LoaD

lig. 6. Step 1: Tune up the rig into a dummy load.

TO
ANTENNA

NOISE BRIDGE
R X
30 o
I, 73 50, +50 by [] ANTENNA
RECEIVER [ 1 1 a
p—u 3 100 -100' « 100 arnli#g:sgi

————SET BRIDGE FOR
R+ 50
X0

Fig. 7. Step 2: Adjust tuner to provide a 50-Ohm load.
same holds for asking the

other ham to QRS or slow
down.

copy here OM please re-
peat your name, QTH, and
my report.” Besides, there
are real ways to be branded
Frankly, | was hesistant to a beginner
ask. Won't a request to QRS
brand me as a beginner?
Possibly, but we were alli
beginners once. Besides,
what is the sense of sending
“R” (I have solid copy)
when you don’t have the
foggiest idea what the other
station was talking about? |
would rather be considered
a ham who just is not too
fast on CW than the charac-
ter who sends: “R R R solid

lor example?

Break into an ermergency
net when you cannot con-
tribute anything. Keep mak-
ing unsolicited, helpful sug-
gestions to the station con-
trolling the situation. An ex-
perienced ham would say
nothing and listen careful-
ly_ If the net control station
wants help, he will ask for it
specifically.

-l SWR
TRANSMITTER BRIDGE

INTO 500 LOAD

RIG PRETUNED FOR MATCHBOX PRETUNED
3: MAXIMUM POWER OUTPUT <> TO MAKE ANTENNA :E
LOOK LIKE 500 LOAD

Any other common things
to avoid?

Sure. If you want to
sound silly in the middle of
a QSO, give out with an ex-
tended “H-E-L-L-O-O-0-O”
to check your plate current
or output power. Think how
you must sound on the oth-
er end. If you feel absolute-
ly compelled to make a
check in mid-QSO, simply
say to the other guy, “ex-
cuse me,” put your rig in
tune, and make a quick
check. However, putting
out a carrier for an extend-
ed period of time is a great
way to be unpopular and
cause unnecessary QRM
Besides, it's pretty rough on
your finals.

I guess | don't understand. If
I have to tune my rig and
match it to the antenna, |
have to transmit a carrier.

Yes, but you don’t have
to transmit it for very long.
There are at least two ways
to handle this problem. The
first is to make up a tuning
chart for your rig (and an-
tenna tuner if you use one).
Record the dial readings as
you tune up every 50 or 100
kHz. Now, when vyou
change frequency from one
end of the band to the
other, just set your knobs to
the chart and you will only
have to tweak them slightly
to tune up, which can be
done in 2 or 3 seconds (see
Fig. 3)

Some of the knobs on my rig
have calibration marks
every quarter of a revolu-
tion. Is this good enough to
allow me to preset them?
Probably not, but you
can ink-in additional lines
on the knob or use sections
of self-stick labels. Place a
small piece of self-stick la-

TO
ANTENNA

TUNER OR
MATCHBOX

Fig. 8. Tuned up — without ever transmitting through the antenna.
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bel on the knob skirt (Fig. 4)
or on the panel (Fig. 5) with
the additional calibration
marks inked in. Plain white
paper fastened with rubber
cement is also durable and
easily removed later. If you
draw lines on the paper or
labels, you can protect
them with artist’s fixative or
varnish.

What is the second way of
tuning up without transmit-
ting a carrier for an extended
period?

Actually you can tune up
without transmitting a carri-
er at all. It takes three
pieces of equipment: your
swr bridge, a dummy load,
and a noise bridge. First,
connect your rig (Fig. 6)
through the swr bridge to a
dummy load, and at the fre-
quency you want to oper-
ate, tune up your rig into
the dummy load. Then, con-
nect the noise bridge as
shown in Fig. 7 and set the
resistance control on the
noise bridge to 50 Ohms
and the reactance control
to zero Ohms. Next, tune
your antenna tuner or
matchbox for a minimum
noise as heard in your re-
ceiver. If you have a trans-
ceiver, be very careful not
to transmit with the noise
bridge in the line or it will
go up in a very rapid puff of
smoke

Now, remove the noise
bridge and reconnect the
transmitter through the swr
meter to the antenna tuner,
and you are ready to oper-
ate. What you have done is
tuned your transmitter to
its design condition of max-
imum power out into a
50-Ohm load, and you have
made the antenna tuner
and antenna look like a
50-Ohm load. Connect the
two (Fig. 8) and you are
ready to transmit, with max-
imum power out. You can
also use this technique to
make up a tuning chart so
that you have to go through
the procedure only once for
each 50- or 100-kHz band
segment you like to operate
in. 0l



[ circuITS

Do you have a technique, modification, or easy-to-duplicate cir-
cuit that your fellow readers might be interested in? If so, send us a
concise description of it {under two pages, double-spaced) and in-
clude a clear diagram or schematic if needed.

In exchange for these technical gems, 73 offers you the choice of
a book from the Radio Bookshop, to be sent upon publication. Sub-
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
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CW FILTER: This tilter features a 40-Hz bandwidth and no ringing. To
use it, tune your receiver so that the code-practice oscillator
duplicates the signal you want to copy.—Ronald Folkert, Benton
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publication will be returned if an SASE is enclosed.

MAGNET

RUBBER FOOT

REMOVABLE MAGNETIC FEET:

Gear such as Drake’s TR-22C is
fine for mobile or portable use
but often lacks refinements like
rubber feet that make it suitable
for use in the shack. My solution
to this deficiency was to epoxy
several small magnets to some
rubber feet and then stick them
to the bottom of the radio. When
the rig goes portable, just re-
move the feet. If you don’t have
any magnets handy, you can re-
move some from the magnetic
cabinet latches sold in hard-
ware stores.—Thomas Hart
AD1B, Westwood MA.
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SIMPLE VOLTAGE STANDARD:
This circuit gives you a voltage
standard to check your VOM or
electronic voltmeter. The
MC1403 will deliver 2.5 volts
while the output of the LH0070
is 10 volts. Both sources are ac-
curate to one percent or better.
You can get other voltages by
using different members of the
MC140X and LHOO7X precision
regulator series. The diode can
be anything rated over 40 mA
and 60 volts piv.—J. T. Miller
N6BM, Yucaipa CA.
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SUBSTITUTE TRANSFORMER FOR HEATH GEAR: The power transformer found in many newer TV sets
can be used with a voltage-doubler circuit to provide up to 450 volts dc, as well as bias and filament
voltages. | used thls approach to replace the transformer in a Heathkit HX-10; it also should be suitabie
for the SB and HW series of Heath radios. (Note: Your rig's wiring may need to be modified if it has 12-V

filaments.)—Terry Martin, Carroliton GA.
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HEAT CONTROL FOR A SOLDERING IRON: This handy circult
allows you to reduce the temperature of a soldering iron. Just place
a diode in series with one side of the ac line. You can easily switch
the control in and out by shorting the diode. The polarity of the diode
doesn’t matter. | used a 1N2070 diode rated at 400 volts, 0.75 Am-
peres. Any similar diode will do.—H. H. Hunter W8TYX, Columbus
OH.
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SCAN DELAY FOR THE AZDEN 2000: By adding a capacitor and re-
sistor to the Azden 2000’s control-head circuitry, you can have a
delay before the receiver resumes scanning. There is approximately
one second of delay for each 100 uF of capacitance added.—Hiam
Sandel KB2IV, Flanders NJ.
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PARKING
LIGHTS

HEADLIGHT REMINDER: If your
headlights or parking lights are
on, there will be 12 volts on ter-
minal 4. If the ignition is off, ter-
minal 3 will be at ground. When
these two conditions are met,
the transistor is turned on and
the buzzer sounds. KASCRI/9
suggests that this circuit can be
built into a surplus seat-belt
buzzer.—Steve Stout KASCRI/9,
Palatine IL.
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FUN!

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

CW REMEMBERED

Like it or not, we are witnessing the twilight of the CW era. After more than a century as a
mainstay of electrical and electronic communication, CW is on the way out.

| make this statement purely as a rational observation. Nobody (including Wayne) has
forced me to this conclusion. Just look at the facts. Thanks to microelectronics, radiotete-
phone transceivers need be no larger in size than CW-only rigs. Computer generated digital
communication has now reached a point where 1t is inexpensive and portable. It's also
faster and more reliable than code. CW—except as a means of personal enjoyment—is
washed up

Apparently, the FCC agrees with this point of view. Shortly you'll see the Commission re-
move the CW requirement from the Tech license. After that, it's just a matter of time (the
year 2000 sounds good) before the feds eliminate all code requirements. In an age of 1s and
0Os, dits and dahs don‘t make sense. Just as CW replaced spark, computerized communica-
tion techniques will replace CW.

By now your getting the feeling that | hate CW. Not at all. I've pounded the brass with the
best of them. It's just that |, like most true radlo amateurs, look forward to new challenges.
And CW, while fondly remembered, should be relegated to the dusty attic of ham.radio
history.

This month, we look back at CW and reflect upon the contributions it has made to our
hobby. And if any of you have anything to say about what I've written about CW, remember: 1
passed a 20-wpm code test. Can you say the same?

ELEMENT 1—CROSSWORD PUZZLE
(Illustration 1)

Across 25) Jammer
26) Some say CW does this
29) ARRL brasspounding position (abbr.)

30) No code ops?

1) What the “wave” in question is
6) As opposed to amateur (abbr.)
8) QRN silencer (abbr.)
9) Hams can't be this

11) FCC rule section

13) Not down Down

14) Telegrapher's slang for shift 1) Points on a key

16) Siash 2) Pressing a key

17) 3.14 3) Weak signal place to noise

18) CW term of affection
19) CW chuckle

20) Learning code is this
22) Ham organization
24) ARRL’s Stan

4) Early code mode

5) CW subband location
7) US President's initials
10) End of message (abbr.)
12) A bug is semi

1 2 3 a 5
6 7
8 9 |10 11 ‘
12
13 14 15
16 17 18
19 |
20 21 22 23
i 24 !
25 26 |27 |28
- |
30 l

Hiustration 1
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24) Sometime key piating

25) On-air organization

27) Negative charge

28) Tratfic organization (abbr.}

14) Weary while sending
15) CW noises

21) Oid 160 bother

23) Vibroplexes

ELEMENT 2—MULTIPLE CHOICE

1) Samuel F. B. Morse, father of telegraphy, was a man of many talents. At the time he in-
vented the telegraph, what was his profession?

1) Professor of art at New York University
2) Electrical engineer

3) Lab assistant to Thomas Edison

4) Professor of theology at Yale

2) What were the first words transmitted via code?

1) Testing one, two, three.

2) Hello, Watson. Can you hear me?
3} Greetings from the President.

4) What had God wrought!

3) The inventor of the Vibroptex semiautomatic key was:

1) Hugo Gernsback
2) Horace G. Martin
3) Thomas Edison
4) Clarence Tuska

4) What did Hiram Percy Maxim name his favorite spark transmitter?

1) Sparky

2) Old Betsy

3) Little Darling

4) The ARRL Special

5) What device was used on telegraph lines to create an audible sound at the receiving end?

1) Heterodyne beater

2) Sounder

3) Beat-frequency oscillator
4) Mechanical audio oscillator

ELEMENT 3—TRUE-FALSE

True False

1) C. W. McCall was the inventor of "'continuous
waves.

2) Samuel F. B. Morse Invented the continental code

3) The initials F. B. in Morse’s name stood for
‘Fine Business

4) It's legal to send continental code on US ham
frequencies

5) The FCC officially banned spark transmissions in
1954,

6) Our end of message signal—AR—is nothing but
the American Morse letters FN meaning “Finish

7) The "Glass Arm” is the top award presented by
the Society of Wireless Pioneers.

8) Barry Goldwater K7UGA is the ham who intro-
duced the League's “Tune in the World™ CW prac
tice tape

9) The tirst memory keyer used six relays

10) At one time, the Extra-class ticket required
proficiency at 25 wpm

ELEMENT 4—SCRAMBLED WORDS

BONK
GRINSP
SIFT
IGHTEWING

YEKDROAB
KCILC
DESEP

GuB
CCNOTTA
YREKE

THE ANSWERS

Element 1
See Hlustration 1A

Element 2.

1—1 They always said that tearning the code was an art

2—4 Funny, Morse didn’t include God as a co-inventor in his patent
3—2 What! you didn't know this one?

4—2 The League still has it in its museum

5—2 Click. Click-click. Click

Element 3.

1—False. He wrote that crummy CB “Convoy" song
2—False. American

3—False. Finley Breese.

4—True. Why not? It's the one the FCC tests us on



5—False. 1927

6—True. You learn something new every day
7—False. A “glass arm” is a weary arm
8—False. Jean Shepherd K20RS did the honors

9—True. Developed in 1953, the “Ultimatic” used six relays. No microchips then

10—False. It has always been pegged at 20
Element 4

(Reading trom lett to right) BUG, KNOB, KEYBOARD; CONTACT, SPRING, CLICK; KEYER,

FIST, SPEED; WEIGHTING

SCORING

Element 1

Twenty-five points for the completed puzzte, or one-halt point for each question correctly

answered.

Element 2

Five points for each correct answer

Element 3:

Two and one-half points for each correct answer

Element 4
Three and one-half points tor each correct answer

How well do you remember CW?

1-20 points—Not at all

21-40 points— Vaguely
41-60 points—Failed 13 wpm twice
61-80 points—CW buff

81-100 + points—A1 Op Ciub Member

Hllustration 1A

HAM HELP

| need the schematic and manual for a
Knightkit colo