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THE WORLDS FIRST
440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first with a synthesized
hand held for amateur use, first with a
220 MHz synthesized hand held, first
with a 5 watt output synthesized hand
held..and once again first in the 440
MHz range with the S-4, a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
synthesized hand helds, but its
standards of reliability are
unsurpassed...reliability proven
through millions of hours of operation.
No other hand held has been so

does it

tempo

again

thoroughly field tested, is so simple to
operate or offers so much value. The
Tempo S-4 offers the opportunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versatility is also
unsurpassed

The S-4...$349.00
With 12 button touch tone pad...$399.00
With 16 button touch tone pad...$419.00
S-40 matching 40 watt output

13.8 VDC power amplifier...$149.00

Tempo S-I

The firstand most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise still pour in.
The S-1 is the most simple radio to operate and is
bullt to provide years of dependable service.
Despite its light weight and small size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it
even more affordable.

Tempo S-5

Offers the same field proven reliability, features and
specifications as the S-1 except that the S-5
provides a big 5 watt output (or 1 watt low power
operation). They both have external microphone
capability and can be operated with matching solid
state power amplifiers (30 watt or 80 watt output).
Allows your hand held to double as a powerful
mobile or base radlo.
$-30...$89.00°

‘For use with S-1 and S-5

Tempo S-2
With an S-2 in your car or pocket you can use
220 MHz repeaters throughout the U.S. It
offers all the advanced engineering, premium
quality components and features of the S-1
and S-5. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to
get started. With the addition of the S-20
Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a
220 MHz station, the S-2 will add tremendous versatility.
Price...$349.00 (With touch tone pad installed...$399.00)
$-20...$89.00

S-80...$149.00"

' 2050 S Bundy Dr., Los Angeles, CA 90025

Specifications:

Frequency Coverage: 440 to 449.995 MMz

Channel Spacing: 25 KHz minlmum

Power Requirements: 9.8 VDC

Current Drain: 17 ma-standby 400 ma-transmit (1 amp high power)

Antenna Impedance: 50 ohms

Sensitivity: Better than .5 microvolts nominal for 20 db

Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery
pack, charger and earphone

RF output Power: Nominal 3 watts high or 1 watt low power

Repeater Offset: =5 MMz

Optional Accessories for all models

12 button touch tone pad (not installed): $39 e 16 button touch
tone pad (not installed): $48 e Tone burst generator: $29.95

® CTCSS sub-audible tone control: $29.95 e Leather holster:
$20 e Cigarette lighter plug mobile charging unit: $6

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high
powered base station. VHF (135 to 175 MHz)

Drive Power Output Model No Price
2w 130W 130A02 $209

10w 130w 130A10 $189
ow 130W 130A30 $199

2W 80w 80A02 $169

10w 80w 80A10 $149
30W 80w 80A30 $159

2W 50w 50A02 $129

2w 30w 30A02 $ 89

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

- Hery Radlo

213 820-1234
931 N. Euclid, Anaheim, C 714) 772-9200
Butler, Missouri 64730 816 679-3127
TOLL FREE ORDER NUMBER: (800] 421-6631

For all states except Calitornia
Calif. residents please call collect on our regular numbers

Prices subject to chenge withowt motice.

92801



FIVE STORE BUYING POWER!

)
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FREE PHONE

800

854-6046

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown)
co~r/ge~m

ANAHEIM, CA 92801
2620 W. La Paima,
{714) 761-3033 (2134 860-2040

Between Disneyland & Knctt's Berry Farm

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

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp.

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

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

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

AEAALLIANCE - ALPHA + AMECO+ AMPHENOL  ARRL*ASTRON
+AVANTi-BENCHER- BERK-TEK - BIRDBAW: CALLBOOK «CDE
*COLLINS - CUBIC «CURTIS - CUSHCF AFT » DAIWA + DATONG
« DENTRON * DRAKE + DX ENGINEERING - EIMAC - HUSTLER
* HY-GAIN < ICOM + J WMILLER - KENWOOD + KLM - LARSEN
*LUNAR « METZ « MFJ - MICRO - _OG * MINI . PRODUCTS
*MIRAGE * NYE + PALOMAR-ROBOT+ROMN-+SHURE « SWAN
» TELEX - TELREX+ TEMPO - TEN-TEC - TRISTAO

* YAESU and many more!

Fast shipment popular items from huge stocks! And 5 to 1
odds (your favor), that scarcer items are available within
multi-store complex! Quantity buying means top
discounts and best prices for you. Call us first!

Amateurs world-wide are taking advantage of
our fast service and special prices.

_ KENWOOD

Save substantially! Ts'83
Call now for
your price.
TR-7850 .

MIRAGE

B-1016 2 METER
AMPLIFIER

160W OUTPUT
SSB.FM,CW

no

-

Freq. range: 144-148MHz @ RF oul:160W nom.
(10W in) @ RF power in: 5-15W e DC operating
pwr: 13.8VDC @ 20-25A e Intermittent duty

cycle ® Built-in receiver pre-amp. Auto-
matic internal or external relay keying

REGULAR $279.95
YOUR PRICE $249.95

The superb KWM-380
choice of the discerning.
Take advantage of 5-store buying power.

CALL US FIRST

YAESU
g

FT-101ZD
Mrk Il

R. L. DRAKE

TR-7/DR-7

CALL FOR SPECIAL PRICE

AEA

™
MORSE-MATIC

BIRD
43,

ALL
ELEMENTS, |

CARRYING
CASE

IN STOCK
CALL FOR YOUR SPECIAL PRICE

Prices. specifications, descrniptions subject to change witnout notice

E]‘n ALPHA

Model 76PA
Regular $2195

YOUR PRICE $1799

Model 78
Regular $3185 |
YOUR PRICE $2599

Calit. 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 weicome 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 upsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-3873, 924-3874

Advertising Offices:

EIm Street
Peterborough NH 03458
Phone: 803-924-7138

Clrculation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7296

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—$27.00/1 year only, U.S.
funds. Foreign surface mail—$35.0011
year only, U.S. funds. Foreign air
mail—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

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

Subscription
problem or
question:

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

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., 80 Pine
Street, Peterborough NH 03458, Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mail-
ing offices. Copyright (c) 1981 by 73,
Inc. All rights reserved. No part of this
publication may be reprinted or other-
wise reproduced without written per-
mission from the publisher. Microfilm
Edition—University Microfilm, Ann
Arbor MI 48106.

4

. J

WHY PAY

FULL PRICE FOR
AN 80-10 METER
VERTICAL

.if you can use only 1/3
of iton 10?7

..oronly 112 of it on 207
.oronly 3/4 of it on 407

v

Only Butternut's new
HFS5V-IIl lets you use the
entire 26-foot radiator on
80. 40. 20 and 10 meters
- (plus a full unloaded quar-
ter-wavelength on 15) for
higher radiation resistance,
better efficiency and greater
VSWR bandwidth than
conventional muiti-trap de-
signs of comparable size
Wi  The HF5V-Ill uses only two
high-Q L-C circuits (not
. trapsl) and one practically
lossless linear decoupler for
completely automatic and
low VSWR resonance (typi-
cally below 1.5:1) on 80
through 10 meters, inclu-
sive. For further informa-
tion. including complete
specifications on the HF5V-
Il and other Butternut an-
tenna products, ask for our
latest free catalog. If you've
already ""gone vertical,”" ask
for one anyway. There's a
lot of information about
vertical antennas in gener-
al. ground and radial sys-
tems, plus helpful tips on in-
stalling verticals on roof-
tops. on mobile homes, etc.

e\ BUTTERNUT
Q ELECTRONICS
&N co.
ROUTE 2, BOX 356E
San Marcos, Texas 78666
Phone: (512) 396-4111
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@ Learn the truth about
your antenna,

@ Find its resonant
frequency.

@ Adjust it to your
operating frequency quickly
and easily.

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. |t 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.

e

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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NEVER SAY DIE ?’

editorial by Wayne Green

DARKEST AFRICA

What would you say if the
phone rang one day and some-
one offered you an all-expenses
paid trip to Africa. . .for two?

It was July 4th, a Saturday,
and | was sitting there writing an
editorial. Weekends are the only
time when there are no interrup-
tions and | can concentrate on
writing, so | was annoyed when
one of the phones rang. | got all
over the aggravation when |
found | was talking with South
Africa. . .that there was going
to be a microcomputer exposi-
tion in Johannesburgin a month
and they wanted me to come
down at thelr expense to ad-
dress the group.

With a new magazine being
launched in September, | was
hesitant. We have a lot riding on
the success of Desktop Com-
puting and | didn't want to take
any chances.

When they threw In short
visits to Swaziland and Lesotho,
| was hooked. With 99 countries

visited so far, this would put me
well over one hundred. Plus |
wanted to know what was going
on in South Africa as far as both
amateur radio and computers
are concerned and there is noth-
ing like a personal visit.

It had been 15 years since |
had been to Africa, with the ex-
ception of Egypt. In 1966, |
talked some other hams into go-
ing over for a hunting safari in
Kenya, using as my guide a
book by Herter on how to go on
safari for $660. We'd visited
Kenya, Uganda, and Tanzania at
the time and my impression was
that all of these countries were
headed away from civilization,
with the latter two going back to
the bush the fastest.

Sherry looked over the routing
to South Africa and found that
the best (lowest cost) route was
via Rio de Janeiro on the way
over and via Nairobi in Kenya on
the way back. The overnight
stop in Rio would help us to get
to South Africa rested, so that
was a good move. | had her add
a little to the Nairobi stopover so
we could see the town, visit the
game park, and even get down
to the south coast of Kenya,
below Mombasa, for a couple
days of rest on the Indian
Ocean. This would give me a

6 73 Magazine ¢ November, 1981

chance to compare Kenya of to-
day with what I'd seen 15 years
ago.

The first big hassle was get-
ting the visas for all of those
countries within a few days.
This had to be done in Washing-
ton, so we brought along our
passports and the reams of
papers, photographs, and visa
fees when we went down to
meet with the new chairman of
the FCC, Mark Fowler. A profes-
sional visa expediter worked
hard on it and got the passports
back to us at Kennedy Airport in
New York just minutes before
our departure. That's enough to
push anyone ulcer-prone over
the edge.

Just to add to the comfort and
relaxation of my trip, things
were coming to a head at home
on Hawthorne-Green Institute, a
cooperative deal with a local
college in New Hampshire to
teach computing using our staff
and laboratory, a prospective
new magazine (which had me
flying to California and New
York in the last few days before
taking off for Africa), two other
prospective magazines (more
traveling), and contracts with
three microcomputer firms for
software development (more
travel).

A call from South Africa as-
sured me that my ham licenses
had been taken care of for ZS,
3D6, and 7P8, complete withrigs
to use in all three countries. The
first reports were that the 7P8
was impossible, that no li-
censes had been issued in ages,
but then at the last minute they
got it through. A small plane had
been chartered for the 3D6-7P8
trip.

Finally, exactly one month
after that phone call from South
Africa, Sherry and | were on a
Pan Am plane heading for Rio
and Johannesburg. We had our
passports and visas, a change
of clothes, lots of cameras and
film, and hopes for an opportun-
ity to help both amateur radio
and computing to grow.

What would | find in Africa? In
1966, | had seen the disintegra-
tion of Uganda as a result of the
transfer of power to the blacks.
They had forced the white farm-
ers to leave the country, with the
result that the farms, which had
been the major source of in-
come for Uganda via their ex-
porting of coffee, sugar, and
food, had virtually gone out of
business. | saw hundreds of de-
serted farms and little left in the
way of crops. | suspect that this
weakened the country and made
possible the takeover by Amin a
short while later.

Next they threw out the
Asians, who had been running
almost 100% of the small busi-
nesses and stores, effectively
destroying what was left of the
eccnomy of the country. Tan-
zania followed a similar pattern,
as discussed in detail in a book
South of the Moon, by Lyttel.
Both countries were heading
rapidly away from civilization

. .back to the bush.

In Kenya, the first president,
Jomo Kenyatta, kept the white
and Asian infra-structure rela-
tively intact, thus preserving the
country much better than the
others. When Kenyatta died
three years ago, he was suc-
ceeded by President Moi and |
wondered what changes | would
see.

When | visited Kenya 15 years
ago, there was hope for some
black hams. Would there be any
now? Any DXer knows that there
are very few active hams in all of
Africa. . .and how many of you
have ever worked a black ama-
teur in Africa? | wanted to know
what the possibilities are for de-
veloping black amateurs in
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@ KENWOOD

STEP

40 W, 15 memories/offset recall, scan, priority,

TR-7850

Kenwood's remarkable TR-7850 2-meter
FM mobile transceiver provides all the
features you could desire, including

a powerful 40 watts RF output. Fre-
quency selection is easier than ever, and
the rig incorporates new memory devel-
opments for repeater shift, priority, and
scan, and includes a built-in autopatch
touch-pad (DTMF) encoder. A 25-watt
output version, the TR-7800, is also
available.

TR-7850 FEATURES:

* Powerful 40 watts power output
Selectable high or low power operation.
High 40-watt output provides reliable
signal for wide area coverage.

¢ 15 multifunction memory channels,
easily selectable with a rotary control
MI1-M13... memorize frequency and offset
{+600 kHz or simplex). M14 ... memorize
transmit and receive frequencies indepen
dently for nonstandard offset.
MO...priority channel, with simplex,
+600 kHz, or nonstandard offset
operation.

* Internal battery backup for all memories

All memory channels (including transmit
offset) are retained when four AA NiCd
batteries {(not Kenwood supplied) are
installed in battery holder inside TR-7850
Batteries are automatically charged while
transceiver is connected to 12-VDC source.

Extended frequency coverage
143.900-148.995 MHz, in switchable
5-kHz or 10-kHz steps.

= - =l

2m FM TRANSCEIVER TR-78850

¢ Priority alert
MO memory is priority channel. “Beep”
alerts operator when signal appears on
priority channel. Operation can be
switched Immediately to priority channel
with the push of a switch.

Built-in autopatch touch-pad (DTMF)
encoder

Front-panel touch pad generates all 12
telephone-compatible dual tones in
transmit mode. plus four additional DTMF
signaling tones ,wlth simultaneous push
of REV switch).

Front-panel keyboard

For frequency selection, transmit offset
selection, memory programming, scan
control, and selection of autopatch
encoder tones.

Autoscan

Entire band (5-kHz or 10-kHz steps) and
memories. Automatically locks on busy
channel; scan resumes automatically after
several seconds, unless CLEAR or mic
PTT button is pressed to cancel scan.

.

Up/down manual scan

Entire band {5-kHz or 10-kHz steps) and
memories, with UP/DOWN microphone
{standard).

Matching accessory for fixed-station

operation:

» KPS-12 fixed-station power supply for
TR-7850

Other accessories not shown:

« KPS-7 fixed-station power supply for
TR-7800

¢ SP-40 compact mobile speaker

DTMF

touch-pad

» Repeater reverse switch
Handy for checking signals on the input
of a repeater or for determining if
a repeater is “upside down.

Separate digital readouts
To display frequency (both receive and
transmit) and memory channel.

LED bar meter
For monitoring received signal level and
RF output.

LED indicators
To show: +600 kHz, simplex, or -600 kHz
ransmitter offset; BUSY channel; ON AIR

TONE switch
To actuate subaudible tone module {not
Kenwood-supplied)

Compact size
Depth is reduced substantially.

Mobile mounting bracket
With quick-release levers.

More information on the TR-7850 is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street, Compton.
California 90220

I ... paceselter in amateur radio

Specifications and prices are subject to change without notice or obligation
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Africa. | felt that if amateur radio
is going to get the support it
needs from the 57 countries of
Africa, black amateurs are a
must.

The flight to Brazil is much
like those to Europe, only long-
er. You leave In the evening and
arrive early the next morning,
pooped. At best, | get no more
than short naps on a plane. Be-
tween the frequent meals, the
movies, people walkirig around
and talking, and the crying chil-
dren, there Is little peace on
these long flights.

One day is not enough to real-
ly see all of Brazil, let alone
Rio. We arrived early in the
morning to find the city heavily
hazed over and went straight to
our hotel and a catch-up sleep.
That afternoon we visited some
friends and laid the groundwork
for a return visit to talk with the

(603)-924-3737.

FOR SALE

The 73 ham shack offers the following equipment for sale.
All is new, but the boxes have been opened.
Superfox radar detector (60-3)—$219.00
Yaesu speaker (SP107P)—$66.00
Sony multiband radio (icf2001)—$272.00
Miller antenna tuner (AT2500)—$629.95

Anyone interested should contact Matthew Smith at

government in Brasilia about
setting up ham clubs in the high
schools.

Brazil, as you may have read
in the September Reader’s DI-
gest, is aiming to become a
high-technotogy country. |
pointed out to them that there is
a parallel between the number
of hams a country has and its
electronics and communica-
tions technology. Since this is

no coincidence, the best way to
get the needed technicians and
engineers is to get amateur
radio growing in Brazil. . .in the
high schools.

Early the next morning we
were back on a plane, headed
for Johannesburg. We got in
around midnight, with some de-
lays due to the alr controliers’

Continued on page 164

my staff. . .”

Well...1CanDream, Can’t1?

“Since you’re arranging things for Field Day, let me suggest the use of my
mountaintop ranch! Champagne and Reuben sandwiches will be provided by

by Bandel Linn K4PP

8 73 Magazine ¢ November, 1981



INTRODUCING SANTEC'S

SANTEC-NOLOGY breaks into
the 440.band with style! The new
ST-7/T synthesizes the entire band
in 5 kHz steps, works doth up and
cown repeater splits and does it
il right from your hand, with ver-
satile power options of 3 watts, !
watt or even 50 milliwatts (all
nominal), to reach out to wheré
you want. The high power mode
of 3 watts radiates on 440 like 5
watts on 2 meters ... and that's a
handfulll

Tones? This one has them ... tones
&nd subtonesl The 16 button tohe

$

pad is a SANTEC Standard at rio
extra cost, and the ST-7/T’s op-
tional synthesized subtone en- |
coder is controlled by the radia’s
front panel switch.

Alf the regular SANTEC acces-
sories used with your HT-1200 fit
the ST-7/T as well, meaning that
you can enjoy both bands fully
with a smaller cash investment.
Grab the new SANTEC ST-7/T and
join th2 fun on 440 MHz, See your
SANTEC Dealer for delivery
details®.

j‘,m ‘mi‘.

SANTEC S popular HT-1200 is the incom-
parable 2 rreter leader. This little rig is hand-
ing over quality, power and features that
you'd expect from something nearer the size
of a bread box. SANTEC packs a 2 meter
ham shack into the palm of your hand!

You can carry scan, search, 10 memories and
fully synthesized key pad control around
with you .and stll get out with a big 3.5
watts (nominaf). Compare them apples to
anything vou want, and settle for nothing
l2ss.

*Sale of the ST-7/T js subject to FCC Certification.

]_; SANTEC |

The SANTEC HT-1200 is approved unaer FCC Part J5
and exceeds FCC regulations fimiting spurious emissiops.

21981, Encomm, dnc.
2000 Avenue G, Suite 800, Plano, Texas 75074

r-----------------_----1

] Encomm, inc.
l 2000 Avenue \:
Sune 8 |

Planc 7
Pet—— ]
1
] |
l NAME cal l
0 |
B ADDRESS |
| 1
oy SWE 2P 1

Phone (214}423-0024 « INTL TLX 203920 ENCOM UR L o v o . YOU MAY SEND A DUPLICATE OF THIS FORM, s e was v
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Food for thought.

Our new Universal Tone Encoder lends it’s versatility to
all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor

or signal generator. It can

even operate off an

internal nine volt

battery, and is available

for one day delivery,

backed by our one

year warranty.

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

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

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

» Immune to RF

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

« Low impedance, low distortion, adjustable sinewave output, 5v
peak-to-peak.

« Instant start-up.

« Off position for no tone output.

« Reverse polarity protection built-in.

Group A

91527 118.8 2B 156.7 5A
94.8 ZA 123.03Z 162.2 5B
97.47ZB 127.3 3A 167.9 6Z
100.0 1Z 131.8 3B 173.8 6A
103.5 1A 136.5 4Z 179.9 6B
107.2 1B 141.3 4A 186.27Z
110.92Z 146.2 4B 192.8 7A
114.8 2A 151.4 52 203.5 M1

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

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 2150
1000 770 1336 2200
1500 852 1477 2250
2175 941 1633 2300
2805 2350

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

Wired and tested: $79.95 | 4SRN E

ﬁ COMMUNICATIONS SPECIALISTS

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




Wilson _Micrpwave Systems =

. — Wilson Microwave Systems uses the latest state of the art
method of manufacturing the parabolic designed antenna.
Resistance to distortion and instability is increased with
the addition of a full screen mesh sealed within the %'
thick fiberglass.

\Q Wilsons unique "“Vari-Mount’ provides the easiest installa-

tion and mounting method available today. The 4pc

\4 construction of the dish provides easier handling, less
installation time, and greatly reduced shipping costs.

With the exclusive 4 point Williams’ mount, you are assured
a quicker installation and that the antenna will be more
securely fastened to the Vari-Mount. The antenna struts
aid in stabilizing the fiberglass for operational reception in
winds of up to 50 - 60 MPH.

A ball bearing race allows easy turning of the antenna in
changing to the different satellites. A scale is included on
the base to assist in their location.

For those areas that require a larger dish than the 3.35
meter, Wilson offers an addition that will increase the size
to 4.0 meter. It is easily bolted to the outer edge and main-
tains the strength, while increasing the performance.

The optional remote control feature allows you to control movement of the azimuth and elevation positions of the
antenna from the comfort of your easy chair — without having to go outside. This feature may be added later.

Wilson can now supply you with a complete system for turnkey operation that includes everything that is required
for installation. The package includes the fiberglass 11’ antenna featured above, receiver, 120° LNA, modulator,
and all cables required. Many options are available.

DISTRIBUTOR & DEALERSHIPS AVAILABLE
WILSON MICROWAVE SYSTEMS,INC.

4286 South Polaris Avenue - Las Vegas, Nevada 89103
A NAME KNOWN TO THE COMMUNICATIONS INOUSTRY FOR OVER 12 YEARS

FOR INFORMATION Call (800) 634-6898 or (702) 739-7401

e e ——— Sy



Universal Communications

l A DIVISION OF INNOVATIVE LABS, INC

=
P.O. BOX 339
ARLINGTON, TEXAS 76004-0339

M At last, an inexpensive, state-of-the-art satellite TV receiver:
MODEL DL-2000

SATELLITE RECEIVER

* High quality construction, attractive packaging
* Built-in RF modulator and video output driver

* Front panel selection of video polarity

* Fully tunable audio with AFC MODEL DL-2000
LED bar readout indicates video quality
Locat oscillator leakage minimized special mixer design %grgEnggléE RECEWEF}
Single coax feed to remote downconverter g NOT A KIT!

Remote control option available
Channel scan feature standard
Jack for external signal metering

Accessorles inctude LNAs ($585 and up), power supplies for LNAs, feedhorns and antennas. COMING NEXT MONTH. .. OUR OWN
2300 MHZ TRANSMITTER AND 1801

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY :’EE:TT::“(CS:JSETLHTEng‘;V:OEL"E%

HOURS: 8:30-4:30 CDST; MON-FRI (817) 265-0391 INFORMATION | wiTH PREAMP)
our product may be copied, but the performance is never equalled.p 0, BOX 339, ARUNGTOJ

\_UNIVERSAL COMMUNICATIONS ™ soscosss

» % » »

ESR24 Earth Station Receiver

Full-performance Satellite TV Receiver

¢ All 24 Satellite Channels e Attractive Styling e Digital Display ¢ Up/Down Channel Button Control
o Fixed and Variable Audio Tuning for all Subcarriers ¢ Normal/lnverted Video Switching
« Signal and Tuning Meters ¢ Single and Double Down Conversion Models ¢ Afc for drift-free operation
e Remote Control and Remote Metering Options ¢ Suggested List as low as $995.00

Write for brochure or see your dealer
540 Richard St.. M burg. Ohio 45342, USA
R.L.DRAKE COMPANY <€D [T :oroovoumeimss

_

e ————
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— 73 Magazine’s answer

Tim Daniel N8RK
73 Magazine Staff

tema tal

i In tional Crys!
| slnp] wanstacturng Company inc

elcome to the satel-

lite TV challenge.
This issue of 73 Magazine
marks the start of a regular
section devoted to the rap-
idly advancing TVRO (Tele-
vision Receive Only) field.
We at 73 are quite excited
about this promising, virtu-
ally untapped, technology.

Why Satellite TV?

Hams are innovators.
They make complex and ex-
pensive technology under-
standable and affordable.
As a magazine, 73 has been
in the forefront of amateur

radio’s innovations, first
pushing solid-state gear,
SSB, FM and repeaters, and,
more recently, popularizing
microcomputers. Along the
way, 73 has shown that the
spirit of ham radio is not
confined to the spectrum
and privileges allotted to us
by the FCC. Similarly, satel-
lite TV is more than just
watching "'free’” movies
Don’t take our word on it:
read WA1DCP and W2IKQ's
article, ”Space Spinoffs,” in
this issue. There you will
see that much of the pio-
neer work behind the home
satellite TV industry has

3 R. L. Drake is a name that hams recognize. Their stylish
International Crystal was one of the first firms to enter the TVRO receiver drew a crowd at SPTS Omaha. (See New
home satellite TV market. They have expanded their line to  Products section in this issue) Drake is marketing the
include accessories that help make a good signal become receiver in conjunction with another well-known amateur
better. radio firm, Hoosier Electronics.

14 73 Magazine * November, 1981



been done by hams. What
does the future hold? That
depends on you!

Natural Highs

Remember the thrill that
accompanies the comple-
tion of a piece of home-
brew gear or a kit? Or, how
about the excitement each
time you work a new coun-
try? These kinds of natural
highs are part of the satel-
lite TV world, too. Sure, you
can spend a fistful of bucks
to have someone install and
debug a TVRO system. But,
for a real adrenaline rush,
put together your own sys-
tem. When everything is
finally in place and those
first pictures appear after

traveling 22,000+ miles,
you will be very excited.
Even then, your work is not
finished. There are new sat-
ellites to find, picture quali-
ty to improve on, etc. The
chalienge and sweet feeling
of success are waiting for
you.

Getting Started

The satellite TV field is
not what engineers call
“steady state.”” You can’t re-
ly on things staying the
same, nor can you expect to
learn everything overnight.
Cetting started means a
willingness to learn. There
are new buzzwords to mas-
ter and a new industry to
become familiar with. For

Hamfest attendees will probably recognize this smiling
face. John Ramsey is the man behind the Ramsey Elec-
tronics booth. Sat-Tec, a subsidiary of Ramsey Electronics,
is manufacturer of satellite receivers. John took time out at
the SPTS satellite TV seminar in Omaha to share some of the
secrets of designing and building low cost TVRO gear.

SATELLITE TV BASICS
Stephen Gibson
PO Box 38386
Hollywood CA 90038
Nearly all of the TV satellites are in geostationary orbit

ANTENNA

LVA

around the Earth's equator. This belt is known as the Clarke
belt, after famed science fiction author Arthur C. Clarke sug-
gested the idea of orbiting relay stations back in the forties.
The satellites are sometimes called “birds” and are located
about 22,300 miles above the surface of the planet. Because
they turn with the same speed as the Earth, they appear to be
standing still. An antenna pointed at a Clarke orbit satellite
does not have to be moved.

SATCOM T ¢ 135° W \
COMSTAR I Q 128° W

WESTAR I Q 1235°W 89.7° W COMSTAR T

119°w

9 -
satcom 2 22

2V 09w oeew  BW_—~“ComsTar T

O

ANIK @ WESTAR 1

- &
ANIK T ANIK T

Geosynchronous satellites are located in the Clarke belt. This
diagram includes only those birds that carry regular video
programming.

The uplink is in the 5.9-t0-6.4-GHz band. The mode is wide-
band FM video. Each satellite has either 12 or 24 transpond-
ers depending on design. Channel bandwidth is 40 MHz, but
neglecting guard bands, practical bandwidth is 30 MHz. The
sound is generally sent on a 6.2- or 6.8-MHz FM subcarrier.
Downlink is in the 3.7-t0-4.2-GHz band. Ma Bell here on Earth
shares these frequencies and nearly dominates the band in
metropolitan areas. Bell carriers are offset +10 MHz from
satellite carriers, so traps in the I-f can sometimes knock Ma
Bell out of the picture.

The 24-channel birds use a method of frequency reuse to
get the 12 extra channels. The trick is simply to send 12 chan-
nels vertically polarized and the other 12 horizontally polar-
ized. Polarization is relative to the North Pole or the antenna
skew angle on the bird and not your location.

Three-piece Earth station.

You need only three items to receive satellite TV:

1) A large dish-type antenna with a gain of 38 dB or more at
4 GHz. It depends on your geographical location and can be
calculated (see “How Big a Dish?"). Surface accuracy of the
dish must be within 1/8 inch to achieve any efficiency. A TV
antenna rotator can be used to change antenna feed polariza-
tion. The types of antenna mounts are varied, but generally
tall Into two categories: polar mounts which have one turning
axis and are similar to those used by astronomers, and
azimuth/elevation mounts having two turning axes similar to
those used by OSCAR chasers. Adjustable mounts are
desirable now that several satellites have programming.

2) A preamplifier, known in the jargon as an LNA (low noise
amplifier), boosts the very weak signal. It is a broadband
design covering 3.7 to 4.2 GHz with 30 to 50 dB gain and a
1-to-2-dB noise figure. The GaAsFET transistors used in LNAs
achieve these noise figures with ease at this frequency, but
require care in handling. Careful choice of LNA noise figure

and dish antenna gain are very important to recelving noise-

free pictures. To avoid signal loss, the LNA is generally
located at the dish antenna feedpoint which, for a parabolic
dish, would be at the dish focus or focal point. A feedhorn of
circular or rectangular design couples the LNA to the dish.

3) The LNA output is fed down low-loss coax to an FM re-
ceiver similar to that used by Ma Bell in the same frequency
band. Sensitlvity must be something around -50 to -60
dBm with a 10-to-15-dB noise figure. A received carrier-to-
noise ratio of at least 10 dB will yield good pictures once the
FM threshold of the receiver is exceeded. Noise or snow on
the TV screen is referred to as sparklies. I-f bandwidth usually
is somewhere between 20 and 30 MHz. Dual conversion Is
used, but single conversion designs are gaining in popularity.
Subcarrier detectors recover the FM sound. The sound and
video outputs of the receiver can feed a TV monitor, your VTR,
or a modulator to get the signal into VHF or UHF for your TV
receiver.
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an introduction in a nut-
shell, read Stephen Gib-
son’s “Satellite TV Basics,”
included here. From there
you might want to tackle
“How Big a Dish?”, also in-
cluded in this issue. All of
this is just a fraction of the
information we hope to
bring to you via the pages
of 73. Whether you want to
dive right in or just ease into
the satellite TV challenge,
we’ll be here to show you
the way.

What Good Is 11?2

Satellite TV can be more
than just a technical toy. A
TVRO system is a great way
to educate and entertain
your family. There are hun-
dreds of hours of top-quali-
ty, commercial-free televi-
sion available each week.
For a glimpse at what satel-

lite TV offers, see the ”Sat-
ellite Channel Guide” in
this issue. While there are
important legal issues to
consider, don’t be put off
by someone that says a
home satellite receiver is il-
legal. That just isn’t so. In a
future issue we will have an
in-depth look at the legal
issues surrounding satellite
TV.

Opportunity Knocks

Don’t be surprised if you
see a lot of familiar-looking
names associated with the
satellite TV industry. A re-
cent satellite TV seminar
and trade show in Omaha,
Nebraska, was almost like a
hamfest, with companies
like R.L. Drake, KLM, and
Wilson exhibiting the latest
in home satellite gear. In-
dividual hams and manu-

KLM, a big name in ham radio antennas, has joined the
satellite game with several complete systems.

Their

automated tracking system allows you to turn your dish
from bird to bird from the comfort of your living room.
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facturers are finding a lu-
crative market in satellite
TV. Like any other growing
field, it takes initiative to
make it, but the opportuni-
ties are there. (For an in-
tense three-day exposure to
the commercial and techni-
cal aspects of home satel-
lite TV, consider attending
the next Satellite Private
Terminal Seminar, spon-
sored by STTI, Box G, Arca-
dia OK))

73 Magazine’s coverage
of the satellite TV chal-
lenge is not possible with-
out your help. A key ingre-
dient to our efforts is adver-

tising. Please tell manufac-
turers I saw your ad in 73.”
Another reader responsibili-
ty involves filling out and
returning the Reader Ser-
vice card that accompanies
each issue.

If you are working on
something new, please take
the time to share your
knowledge with all of us. In-
put in the form of articles
product reviews, and or-
dinary letters is welcome.
You can be sure that we will
carefully consider your
comments, but it may not
be possible to answer all
correspondence directly. ll

UPCOMING ARTICLES

“Bob Cooper: Profile of a Pioneer”

] “Satellite Channel Guide, Part II"”
Stephen Gibson on receivers
Product reviews and construction articles
“Satellite TV Glossary”

While the experts debate the relative merits of spherical
antennas like the one shown here, hobbyists are finding new
and simpler ways to build this inexpensive “8-ball” design.

Reader Service for facing page .- 74—



»

Now the stars are within your reach

Your favorite stars are.coming off the satellites right now in
one of the-greatest selections of family and adult entertainment
ever offered. And now there's a new satellite receiver system
that puts it alt within your reach  at a price that's within reach.

The new Heathkit Earth Station

It includes a 3-meter Satellite Antenna with a single-axis
adjustable mount that lets you direct your antenna to receive
signals from the entire satellite arc. It's a heavy-duty. commer-
cial-quality antenna, made by Scientific-Atlanta and designed for
jong. reliable performance

Special Low-Noise Amplitier and Down-Converter converts
signals to 500 MHz band for transmission on ordinary TV cable

The Receiver features electronically-synthesized tuning for
stable, drift-free reception. and 24 channel selections for a broad
variety of programming. It even includes a special Zenith Space
Command Remote Control so you can change programs without
leaving your easy chair.

Special Earth Foundation Kit anchors your antenna firmly to
withstand winds of up to 100 mph

Unique Site Survey Kit

You can trust Heath to do it right. The first step in establishing
your station is the purchase of a special Site Survey Kit that
includes everything you need to determine a clear line-of-sight
to the satellites. So you know your location is correct before you
buy the Station

Easy-to-follow, step-by-step assembly

Like all Heathkit products. the Satellite Earth Station includes
a clearly written manual that guides you every step of the way
through assembly and installation. And over-the-phone
assistance is always available

Movie Stars
Concert Stars,‘
Sports Stars

rentific-Aliart

For complete details and prices on the Heathkit Earth Station
and 400 other electronic kits for home. work or play. send today
for the latest free Heathkit Catalog or visit yaur nearby Heathkit
Electronic Center’

Send for free catalog
Write to Heath Co., Dept. 011-834,

Heathkit products
are displayed, sold
and serviced at 56
) Heathkit Electronic
Centers in the U.S. See
your telephone white
rages for locations.

Heathikit Electronic Centers are umits of Vantechnology Bectionics Gorpotation

Viewing of some satellite TV channels may require the customer to obtain
permission from. or make payments to. theprogramminj company The customer
15 responsible for compliance with all loca . state and federal governmental laws
and regulations_including but not limited te construction. placement and use. For
use only in Continental U.S

Heathkit




Portus C. Barlow WA1DCP
Downlink, Inc.

30 Park Street

Putnam CT 06260

Space Spinoffs
for Amateur Radio

— the makings of a communications revolution

Wes Thomas W2IKQ
606 Fifth Avenue
East Northport NY 11731

Revolutionary changes
in amateur radio may

be on the way. With the
cost of backyard TVRO
(television receive only) sys-
tems plummeting and the
telecommunications indus-

73 Magazine publisher Wayne Green W2NSD discusses the ham radio, satellite TV tie-in
with Portus Barlow WA1DCP, president of Downlink.

18
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try gearing up for rooftop
data and video business
communications, new
forms of space-age amateur
radio communications are
becoming feasible. Here
are some of the mind-bog-
gling possibilities:
® National or global two-
way amateur satellite com-
munications, 24 hours a
day.
® Dramatically improved
moonbounce communica-
tions, using low-cost TVRO
dish antennas at microwave
frequencies.
® And national packet-
switched microwave-linked
repeater networks for
voice, electronic mail, and
information-bank access.
Right now, there’s over
1100 MHz of amateur spec-
trum to work with, virtually
unused (see Fig. 1). And that

12151300 MHz*
2300-2450 MHz
3300-3500 MHz*
5650-5925 MHz*
10-10.5 GHz*
24-24.25 GHz*
*Satellite operation permitted
on part or all of band.

Fig. 1. Practical microwave
amateur bands.



doesn’t include the 31 GHz
allocated above 24 GHz.
Best of all, there is great
promise for low-cost equip-
ment becoming available
for the bands between 1
and 24 GHz.

What equipment, you
ask? Well, consider the
mountain of gear available
for 3.7-to-4.2-GHz satellite
TV reception. Many hams
have this equipment sitting
in their backyards already,
aimed at one of the eleven
domestic (US and Canada)
satellites. Hams already
have played a key role in
the TVRO technology that
has exploded since Bob
Cooper W5KHT “went pub-
lic’ in TV Guide. Here
are some of the key
developments:
® Bob Coleman K4AWRB’s
plans for converting surplus
microwave equipment.
® Oliver Swan’s revolu-
tionary low-cost “window
screen” spherical antenna,
capable of capturing sig-
nals from several satellites.
® Taylor Howard W6HD's
low-cost, do-it-yourself
TVRO-receiver design.
®Bob Luly KA6KBU’s
22-pound, 12-foot, portable
umbrella antenna.
® Steve Gibson’s micro-
computer-controlled anten-
na.
® Clyde Washburn’s 24-
channel, tunable TVRO re-
ceiver.

The result of all this inno-
vation: under-$4000, con-
sumer-TVRO systems. For
an idea of what the future
might hold, see the box

“The next logical step is
to start working on low-cost
uplinking,” says Stanford
University Professor Taylor

“The mystery is out of microwaves.”

Howard. Let’s take a look at
how this might proceed.
Right now, 1296 MHz
seems to be the frontier,
with just a handful of pio-
neers using the band for
EME (moonbounce). Steve
Mieth W6YFK, for example,
is achieving EME echo with
an 18-foot TVRO-style para-
bolic antenna, 80 to 100
Watts into the feed, and a
preamp with a 1-dB noise
figure. This sure beats those
monster two-meter arrays
and 1-kW rigs! Steve also
has had some success on
2300 MHz with a similar set-
up. The 2300 band is inter-
esting because of the
dozens of companies man-
ufacturing MDS receivers,
as well as the surplus gear
that is becoming available.
Dxers with an eye on the
2400-MHz band may get a
chance to try their hand at
receiving signals from the
UoSAT satellite, scheduled
for launch this fall

Another interesting band
is 3.4 to 3.5 GHz which falls
right below the 3.7-to-4.2-
TVRO band. We could easi-
ly adapt low-cost TVRO
low-noise amplifiers and
antennas for this band, to
say nothing of all that
surplus Ma Bell and mili-
tary gear available. Com-
bine those possibilities with
the 5.65-t0-5.925-GHz band,
which falls just below the 6
GHz uplink band. Power
GaAs FETs and other trans-
mitting devices are becom-
ing available, so we theoret-
ically have the basis of a

TV. Watch for:

under $2,000.

What’s Next?
Here’s a sneak preview of what's coming in home satellite

® A $350 electronically-switched polarization device,
eliminating need for mechanical rotation of the feed horn.
® An easy-to-build, complete TVRO pre-packaged kit for

® Microprocessor-controlled dish antennas and receivers
for satellite selection and tracking, and transponder scanning
and selection, all tied in with programmable VTRs.

full-blown amateur satellite
communications system.

Consider this, again theo-
retically: Two Watts into
the standard 12-foot-TVRO
antenna is sufficient to
communicate via a geosta-
tionary satellite with a
4-kHz-wide signal. For a full
36-MHz-wide video signal
you'd need about five
kilowatts.

That suggests some inter-
esting possibilities. Why not
lease a preemptable 4-kHz
subcarrier on a commercial
satellite? Think of it as a re-
peater with very good
range! Say, the entire US,
Canada, and Mexico! To
keep things under control,
an encryption circuit could
be built right into the trans-
ponder receiver. This would
allow the common carrier
(RCA, Western Union, etc.)
to shut out amateurs when
the circuit was needed for
another customer.

And what about the
world of GHz and above?
Hams are there experiment-
ing, too, thanks to the com-
mercial availability of
Gunnplexers. The coming

Satellite TV net hams in-
terested In satellite TV
have been gathering on
20 meters, 14.310 MHz,
starting at 1900 UTC on
Sundays.

race for direct-broadcast
satellite services will spin
off some great equipment!
Hams are already at 24 GHz
during contests.

Taylor Howard W6HD
offers some interesting
thoughts about the specific
developments that are in
store for amateur radio. He
sees antenna feed design,
lower cost detectors, and
microwave-frequency fil-
tering on PC boards as key
areas. On the uplink side,
W6HD believes we need to
develop low-cost solid-
state amplifiers, high-stabil-
ity multiplier chains, and in-
expensive synthesizers
“The mystery is out of mi-
crowaves,” Howard says,
“and hams are the ones
who will pioneer low-cost
uplinking.”

References
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Satellite Channel Chart. Bi-
monthly guide to programming
on all domestic satellites, in-
cluding sports events. $15/year
from WESTSAT Communica-
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WE MANUFACTURE:
PARABOLIC DISHES
POLAR MOUNTS
DEMO TRAILERS
WE STOCK
WASHBURN
KLM
AVANTEK
GARDINER

AUSTINC. LEWIS
K4GGC
901.784-2191

SATELLITE TV SYSTEMS

“COMPARE OUR QUALITY, PRICES AND SERVICFE!"

CALL, WRITE OR #” FOR OUR LATEST BROCHURE AND PRICES

<IN BUSINESS AT THIS LOCATION SINCE 19647

MOTORIZATION SYSTEMS
LNA HOLDERS
ALUMINUM HORNS

ALLIANCE

ATV

CABLE & CONNECTORS
SWITCHES & HARDWARE

LEWIS CONSTRUCTION CO. 457
P.O. BOX 100
HUMBOLDT. TN. 38343
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— Satellite Central, part |

Photos by Tim Daniel

Stephen Gibson enjoys both computers and Earth stations.
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Stephen Gibson
PO Box 38386
Hollywood CA 90038

eginning this month, |

will cover the princi-
ples of satellite TV with an
eye on details on how you
can design and build or buy
your own Earth station. In
the months that follow, |
will continue with the ba-
sics of each element of your
TVRO (television receive
only) terminal. | hope that
this series, Satellite Central,
will become a conduit for
ideas and developments
that will make construction
and operation of your Earth
station much easier.

| also hope to include sat-
ellite technical info and
some program information
of interest to add to the fun.
There is more than just TV
up on the satellites and we
will cover every aspect in

some detail so you can pur-
sue your own brand of DX
from the sky. This is an ex-
citing new way for you to
liven up your communica-
tions hobby because every-
one around you can appre-
ciate your efforts.

How Big A Dish?
(Not All Locations Are
Created Equal)

It seems appropriate to
start off our discussion with
antennas. Because the re-
ceived-signal levels are very
weak, we need rather high
antenna gains. How much
gain is needed? Good ques-
tion. It works out that
“where you are” is every-
thing. Most of the birds with
TV on them do not employ
global-coverage antenna
patterns. In fact, they are
quite selective. Signal
levels vary several dB over
the continental United
States.



Satellite designers pre-
dict the coverage patterns
as “footprints” on a map.
Fig. 1 is a footprint map for
expected signal intensities
from SATCOM 1, a very
popular cable-TV bird. De-
spite the accuracy with
which we can steer a Voy-
ager probe into orbit
around Saturn, we can pre-
dict only within a couple of
dB or so what the signal
level footprints will actual-
ly be. You may think that’s
very good (and it is), but it
can make a big difference
in your antenna (pocket-
bookwise) as we shall soon
see,

Footprint Tracking
Made Easy

The numbers on the map
are signal levels in dBW
(decibels above 1 Watt).
They look pretty substan-
tial. But the satellites are
about 22,300 miles away, so
there must be some loss. It
works out to about —196
dB at 4 GHz. Using the cen-
ter of the footprint, for ex-
ample, where the power
level is +36 dBW, the
signal arriving here on Earth
is really —160 dBW
(+36—196 = —160 dBW),
and that’s weak! In fact, it's
so weak that we don’t have
a receiver sensitive enough
to get it! A typical TVRO re-
ceiver needs something like
— 80 dBW to work.

So we need gain and lots
of it. Only one problem.
The awful truth is that a
yagi (even at Radio Shack
specs) or a whole array of
yagis don’t have enough
gain even if you could get
them all to operate in
phase. The antenna array
needed to meet the receiver
requirements would be gi-
gantic and probably cost
more than next year's na-
tional debt!

So why not add a
preamp? Fine, but yagi an-
tennas and the like also
pick up terrestrial noise and
a preamp won’t make the
noise go away; it’ll just
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make it louder. Dish-design
antennas are perhaps a bet-
ter choice because they of-
fer more gain per area/cost
and they have narrow
beamwidths which means
they don’t see as much
noise. Table 1 is a list of
practical antenna sizes and
their gains.

Note that a 20-foot dish
has only about 44.5 dB gain,
but we need 80 dB gain
Looks bad, doesn’t it? So
we’re back to adding a
preamp.
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Fig. 1. Use this footprint map of antenna coverage patterns
from SATCOM 1 to calculate the received signal level at
your location. SATCOM and COMSTAR satellites have
three other footprint patterns including this one for all 24
transponders. WESTAR and ANIK birds use a single pattern
for all 12 transponders. WESTAR 111, not shown, is at 90.0°.

New problem. The pre-
amp must have an excellent
noise figure. In fact, the
preamp has a special
NASA-type designation
called LNA, which is simply
“low noise amplifier.” It ap-
pears that we must some-
how have enough antenna
gain to overcome the in-
coming terrestrial noise and
the noise generated by the
LNA.

Noise is the Culprit

If we could find a place
in the universe where there
was no molecular activity
we’d have a very quiet
place. It would also be very
cold. Radio astronomers
use a scale known as the
Kelvin scale to measure
noise temperature in the
sky. Zero degrees on the
Kelvin scale is roughly
some 273 degrees below
zero degrees on the Centi-
grade scale. If we think of
zero degrees Kelvin as zero
activity and noise, then we
have an absolute scale to
measure noise in our
system

Typical sources of noise
that can bother our TVRO

Getting from here to there with a dish antenna requires
some ingenuity. This is one company’s answer to the
problem.
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An antenna shootout was featured at SPTS Omaha. It
proved that all antennas are not created equal. Tests by two
impartial engineers gave both manufacturers and bu yers a
chance to see which antennas were up to snuff.
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Fig. 2. Even large dishes intercept terrestrial noise, but the
noise level drops as you tilt the dish back from the horizon
towards the open sky. Typical dish angles for Clarke orbit
birds may be from 20 to 60 degrees depending on your loca-

tion.

22 73 Magazine * November, 1981

40

50

1
80

=]
80

are rain, the sun, other mi-
crowave services, and the
Earth itself. In fact, the
noise temperature of the
Earth is about 290 degrees
Kelvin.

Perhaps you’ve guessed
that we need an antenna
with enough directionality
to ignore terrestrial noise.
System designers express
this as a ratio of carrier-to-
noise, or C/N. As a rule,
most receivers need a C/N
ratio of about 10 dB. That
is, the received carrier must
be 10 dB hotter than the
noise to get clear pictures.
So all we really need to
know is the satellite signal
level at our location and
the noise level. If we add 10
dB to the difference we
should have the required
antenna gain.

Simple Dish Math

We use this formula to
calculate noise level: Noise
Power = KTB, where K =
Boltzman’s constant, 1.38
X 10-23, T = system noise
temperature, and B = sys-
tem bandwidth.

How do we use it to get a
right answer? (All too often,
you see a formula and plug
in some sample numbers
and voila. . . wrong answer!)
Here are the exact steps to
take. First, we see that the
typical bandwidth of satel-
lite TV signals is 30 MHz. A
quick look at the above for-
mula may cause you think
if you could reduce the
bandwidth a little, you
could also reduce the noise.
The question is, how much
can we cut before the pic-
ture looks rotten? I’ll cover
that in another instaliment.

A noise equals a noise
figure of temperature of
290° K 3.0dB
225° K 25dB
MIAORSIS 2.0dB
120° K 1.5dB
100° K 1.3dB

75° K 1.0dB

Table 2. LNA noise tempera-
ture to noise figure conver-
sion.

Next, we must know the
system noise temperature.
This is a mixture of antenna
noise, LNA noise, and re-
ceiver noise. Inasmuch as
we must surpass the noise
threshold of the receiver by
at least 10 dB, we can ig-
nore receiver noise temper-
ature and just deal with the
antenna noise and LNA
noise. Fig. 2 is a graph of
typical antenna noise tem-
peratures based on eleva-
tion angle. Notice that the
noise appears to drop as we
tilt the antenna back from
the Earth towards the open
sky.

Table 2 is a list of typical
LNA noise temperatures
you are likely to find. As of
this writing, 100 degrees is
considered a very good
LNA for the money. That
may change. If we now add
the LNA noise temperature
to the noise intercepted by
the antenna we have a fair
idea of the system noise
temperature. For example,
an antenna tilted back to 45
degrees elevation might in-
tercept 20 degrees Kelvin
noise. Suppose we chose a
100 degree LNA. Adding,
we get an overall noise tem-
perature of 120°. Then all
we do is use the formula,
Noise Power=KTB.

1.38X10-23x120°X%
30X106=49X10-15 Con-
verting to a power ratio:
Noise in dBW =10 Log
(Noise Power) = —133
dBw

If you’ve managed to
stay with the numbers so
far, you can see that the
signal from space (—160
dBW) is weaker than the
noise level (—133 dBW)
But if we add in some an-
tenna gain—say 40 dB or
so—we boost the signal
from space up and out of
the noise to —120 dBW:
—160dBW + 40dB dish =
—120 dBW signal level.

Then subtracting: —120
dBW (Noise) — (—) 133
dBW (Signal with antenna)
= 13 dB C/N. The satellite
signal exceeds the noise
level by a robust 13 dB, giv-



ing us solid copy picture-
wise.

Easy Formula Saves Time

To find the antenna gain
you need for your par-
ticular location, you simply
apply Gibson’s Dish Anten-
na Rule: Antenna Gain
Noise Level — Signal Level
+ C/N

Using our example fig-

ures: —133 dBW (Noise)
(—) 160 dBW (Signal) + 13
dB (Suggested C/N) = 40dB
dish! Based on the table of
dish antenna gains, it looks
as if an 11- or 12-foot dish
would work. . . but only if
we use a 100 degree LNA.

Try It For Your Location

All you really need to cal-
culate the right dish size for
your spot on the map is a
footprint map and the two
formulas above. If your lo-
cation does not fall on a
particular contour on the
map, then do some interpo-
lation and estimate. If any-
thing, estimate lower than
the map. Remember, we
said the footprints were pre-
dictions and actual values
have been found to vary a
couple of dB.

Next, subtract the path
loss of 196 dB. Then figure
the noise level based on the
LNA you’ve chosen and the
3-dB bandwidth of your re-
ceiver. Plug the numbers in-
to Gibson’s Dish Antenna
Rule and hope the dish gain
needed fits your pocket-
book. If it looks as if you'll
need to buy an acre of real
estate for your giant behe-
moth, then try a lower LNA
noise temperature or a re-
ceiver bandwidth of, say 22
MHz, and plug in the num-
bers to find the dish gain
again. just remember that
you may need to hock the
family jewels to buy a su-
per-duper LNA.

Perhaps you see that the
antenna and LNA are on a
kind of teeter-totter. Bigger
dishes mean you can use an
LNA with a higher noise
temperature; a smaller dish
means you need a lower

noise temperature LNA
along with a higher price
tag. We can resort to graphs
to put the dish cost vs LNA
cost ratio in perspective,
but costs on LNAs are drop-
ping like flies as are some
antenna prices. Maybe you
could see it better as: Gib-
son’s Simple Path Loss
Equation: Big Dish + Good
LNA = Clear Pictures

But that all seems ob-
vious now. Instead, let’s ap-
ply Clever Idea #1: Big Dish

+ Not So Good LNA
Good Pictures. Or we could
also apply Clever Idea # 2
Not-So-Big Dish+ Good
LNA =Good Pictures

You are free to experi-
ment with the values and
see the interaction. Maybe
you'd like to write a com-
puter program to translate
your ideas via the formulas
into a complete line-equa-
tion program. As a TVRO
entrepreneur, this would be
a nice bell and whistle for

potential customers

Satellite Central needs
your input of comments
and ideas, with full credit
to be given, of course. The
time is right for you to join
in the fun of receiving TV
from space. If you have a
question regarding the
topics we cover here, feel
free to drop me a line (let-
ters only, no calls please)
Sorry, | can answer mail
only if it is accompanied by
an SASE. B

THE FUTURE OF TELEVISION
IS TODAY WITH DOWNLINK.

Why wait until 1985 just to get th)r'ee channels of satzllite reception when
Downlink's D-2X receiver can give you sixty channels of brilliantly clear
unedited movies, sporting events, world news and special programming
from the many satellites over the North American continent...Now
The D-2X’'s modular format and state-of-the-art circuitry altow for sharp
colorful reception of the entire satellite bandwidth (from 3.7-4.2 gHz
So you can get all sixty channels plus the new crannels that will be

available in the future.

Made from the finest microwave components, the Downlink D-2X receiver
features dual-conversion design, permitting multiple receiver installations
and phase-lock loop processing which brings living color to your TV.
The complete and easy-to-install Downlink System including the
D-2X receiver, low-noise amplifier, Skyview | antenna and cable
can be yours for $3,595.00. So live the future of television

now. .. with Downlink.

For the name of the Downlink dealer nearest you call toll-free
800-641-4645, ext. 214. In Missouri, call 8G¢0-492-4892

For more information. contact

Downlink, [nc.
30 Park Street

Putnam. Connecticut 06260

203) 928-7731
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TR—1
TR—2
TR—3
TR—5
TR—6
TR—7
TR—8
TR—9
TR—10
TR—11
TR—12
TR—14
TR—15
TR—16
TR—17
TR—18
TR—19
TR—20
TR—21

— part |

Nickelodeon—premium children’s program-
ming (6.8)
ARTS (Alpha Repertory Television Service)—

performing and cultural arts programming (6.8)

PTL (People That Love)—religious (6.8)
WGN-TV, Chicago—Midwest's leading in-
dependent station (6.8)

The Movie Channel—24 hr/day first-run movies

(6.8)

WTBS, Altanta—Ted Turner's Superstation
ESPN (Entertainment & Sports Network)—24
hr/day sports (6.8)

CBN (Christian Broadcasting Network)—
religious (6.8)

C-SPAN—live coverage from the House of
Representatives (6.8)

USA Network—professional sporting events,
Calliope, and the English Channel (6.8)

BET (Black Entertainment Network) (6.8)
Showtime (West)—first-run movies, entertain-
ment specials (6.8)

MTV (Music Television)—Pop/Rock Video (5.8
& 6.62 stereo)

Showtime (East)—first-run movies, entertain-
ment specials (6.8)

CNN (Cable News Network)—24 hriday news
6.8)

Occaslonal Transmissions—sporting events,
news & network feeds (6.2/6.8)

Showtime (Spare)—occasional network remote

and sports events feeds (6.8)

AETN (American Educational Television Net-
work) (6.8)

CMN (Christian Media Network)—religious
6.8)

NJT (National Jewish Television)—religious
6.8)

WOR-TV, New York—the Big Apple's top in-
dependent station (6.8)

Reuter’s Monitor Service—commodity/stock
market information (digital video)
Galavision—the best in Spanish-oriented pro-
gramming (6.8)

The Shopping Channel—Shop-at-Home TV ser-

vice (6.8)

Spotlight—first-run movies (6.8)

Home Box Office Cinemax (East)—time-
structured HBO (6.8)

HTN (Home Theatre Network)—quality P and
PG movies (6.8)

The Weather Channel (est. Spring 1982)
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TR—22

TR—23

TR—24

TR—2
TR—3

TR—20

TR—2(3)

TR—2
TR—5

TR—8

TR—13
TR—18

TR—23

TR—1(1)

TR—3(5)

HBO (Home Box Office) (West)—first-run
movies, sports & entertainment specials (6.8)
MSN (Modern Satellite Network)—general
entertainment (6.8)

Beta—programming for women (est. 1-4-82)
HBO Cinemax (West)—time-structured HBO
6.8)

HBO (East)—first-run movies, sports & enter-
tainment specials (6.8)

Satellite Radio Network (6.2)
WFMT(FM), Chicago (5.8 stereo)
Seeburg's “Lifestyle” Music (7.6)

Occaslonal Transmissions—sporting events,
news & network feeds (5.8)

Occasional Transmissions —sporting events,
news & network feeds (6.2/6.8)
Independent Network News (6.2)

Occasional Transmissions—sporting events,
news & network feeds (6.8)

Occasional Transmissions—sporting events,
news & network feeds (6.8)

NBC Network Contract Channel—live/taped
network feeds (6.8)

American Forces Satellite Network —various
network & independent programming (6.8)
NASA Contract Channel (6.8)

Occaslonal Transmissions—sporting events,
news & network feeds (6.8)

Alaska Satellite Television Project—various
network & independent programming (5.8/6.8)

BCTV (British Columbia Television), Van-
couver, B.C.—British Columbia’s leading inde-
pendent station (6.8)

Daily Live Coverage of the Canadian House of
Commons from Ottawa (with French transla-
tion) (6.8)

CHLT—TV, Sherbrooke, Quebec—French lan-
guage independent network (TVA) program-
ming (6.8)



TR—47) CHCH—TV, Hamilton, Ontario—Ontario’s
leading independent station (6.8)

TR—8(15) Daily Live Coverage of the Canadian House of
Commons from Ottawa (with French transla-
tion) (6.8)
CHLT—TV, Sherbrooke, Quebec—French lan-
guage independent network (TVA) program-
ming (6.8)

TR—10(19) CITV—TV, Edmonton, Alberta— Alberta’s lead-
ing independent station (6.8)

TR—12(23) Daily Live Coverage of the Canadian House of
Commons from Ottawa (standard English) (6.8)
CTV North—various CTV network program-
ming (6.8)

TR—=47) Occasional Transmissions—sporting events,
news & network feeds (6.8)

TR—6(11) CBC North—various CBC network program-
ming (6.8)

TR—7(13) Occasional Transmissions —sporting events,
news & network feeds (6.8)

TR—8(15) CBC (French Channel)—French language CBC
programming (6.8)

TR—9(17) CBC Occasional Transmissions (6.8)

TR—10(19) CBC (English Channel-1)—English CBC pro-
gramming (6.8)

Editor's Note: This guide is reprinted with the permission of
WESTSAT Communications. WESTSAT publishes The
Satellite Channel Chart® six times a year. Subscriptions via
first class mail are available directly from WESTSAT Com-
munications, PO Box 434, Pleasanton CA 94566. Part |l of 73's
Satellite Channel Guide will appear in the December issue.
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H&R COMMUNICATIONS, INC.
Route 3, Box 103G - Pocahontas, Arkansas 72455

Introduces the

MODEL 12K
SYSTEM...

A complete satellite
receiving system that you
can assemble yourself as a
week-end project.

Why spend $7,000 to
$10,000. Why pay someone
else to install it. Do it
yourself in a week-end and
save.

ony $2,400.00

UPS

SHIPPABLE
KIT CONTAI 20

TAINS * All Miscellaneous Cable
and Connectors Needed Channels

*12' Antenna *Everything You Need
*AZ/EL Mount *No Special Tools Needed
«24 Channel Receiver e Complete Antenna Weight Only 125 Pounds

*120°LNA
*Feed Horn

See Your Local Star View Dealer or Call

800-643-0102 or 501-647-2291

Dealer Inquiries Invited

Alaska Microwave Labs

4335 E.STH STREEY —~ DEPY. 73
ANCHORAGE. ALASKA 99504
(9207) 338-0340

406

TRANSISTORS

MRF901 FT45GHZ
MRFI11 FT50GHZ
FT50GHZ

FT50GHZ

FT45GHZ

NEC 02135 FT45GHZ
TYPE NF 2 708 MAG 1208 20GHZ
NEC 64535 FT85GHZ
NF 2008 MAG 1508 @2 0GHZ

HOT CARRIER DIODES

MBD101 UHF-MICRO $1.50
ND4131 4GHZ NF 57508 $21.00
HN-14GHZ NF 6508 $2.00

CHIP CAPACITORS

1.2.223347.68.10.18
22.27.47 1001201

220. 270. 330. 390. 470. 560
680 820 1K 12K 18K
39K 8.2K 10K 100K

TEFLON CIRCUIT BOARD

APPROX 325 x50 x 010 $5.50
APPROX 325 x50 x 312 $6 50
APPROX 325 x50 x .0625 $1050

FEED-THRU CAPACITORS

1000 Pf SOLDER TYPE $ .50
470 Pt SOLDER TYPE $ .50

DUAL GATE MOSFET

RCA 40673 $150

GaAs FETS

MGF 1400 NF 2.008
4GHZ MAG 1508

MGF 1412 NF 0 8DB
4GHZ MAG 18 DB

CHIP RESISTORS
SET OF 3 1% CHIP RESISTORS FOR
50 OMM T NETWORK 308 PAD 56

COAX CONNECTORS

SMA Chassis Mount Square Flange
SMA Chassis Mount Plug sq Flange
SMA Chassis Mount Strip-line Tab
SMA Plug for RG-58

SMA Plug for RG-174

SMA Plug tor 141 Semi-ngid

GUNN SOURCE 10 525 GHZ 10+/-5MW
WR-90 WAVEGUIDE MOUNTING
IMPATT SOURCE 10.5 t0 10.55GHZ
50:/-20MW WR-90 MOUNTING
FILTER/MIXER 8.2 10 12 4GHZ
WR90 MOUNTING
HORN ANTENNA 18:/-1DB GAIN AT
10.525GHZ WR-30 MOUNTING
WAVE GUIDE FLANGE WR-90

SILVER PLATING KIT

Will plate Copper. Brass. Bronze
Nickel, Tin, Pewter, Gold and most
white metal alloys

RF CABLE

141 Semi-rigid Cable. Approx 24 DB
Loss per 100 1t @ 4GHZ Price is per
ft /- inch max length s § ft
Other lengths by special order

PISTON TRIMMERS

TRIKO 201-01M  3-18pt 53pf 1-8 pt $2 50

NOWARRANTY ON SEMI- CONOUCTORS

OPEN AT BPM EST

CLOSED AT 8PMP

{F YOU DO NOT SEE
HAT YOU WAN .
ORDERS ARE POSTAGE PAID
COD—-VISA—MASTERCHARGE
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Satellite TV Receivers

—is there a better way?

Dave Ingram K4TW/| y original review of ceiving MDS and commer- blance thereof) for recep-
Eastwood Village #1201 South the Universal Com- cial TV satellite transmis- tion of the 3.7-to-4.2-GHz
Rte. 11, Box 499 munications 2300-MHz sions. Indeed, my mailbox satellite TV band, and

Birmingham AL 35210 downconverter kits, which bulged with letters for (hopefully) assembling a

appeared in the April, 1981, several weeks after the arti- complete but inexpensive
73 Magazine, revealed the cle was published. TVRO system.

widespread interest in re- A large number of in- This article on TVRO s
quiries received concerned written to share my work
my briefly-mentioned and knowledge, plus the
thoughts of later converting work of Steve Franklin of
a Universal Communica- Universal Communications,
tions unit (or some sem- with others desiring infor-

3770 a2 BlGHNGATN
GHE / LOW NOISE
FROM GAIN AMES)
NTENNA RF
IN DISH

- 2100 MHz
DOWNCONVERTER BOARD
MODIFIED FOR 3.7 TO 4.2GHz

LOCAL
OSCILLATOR

-F
! L.F
—— AMPLIFIER

/7
\\ 7 AUDIO AMP
N\ / SECTION
RADIO I-F TO VOLUME IN TV
N
AND 7/ —e CONTROL
VOLTAGE TO DISCRIMINATOR ON TV
CIRCUITRY N 7
\)/
A TH N TO VHF
41MHz ASMHEQANOWID L TERMINALS OF
-— ~ 3L BROADBAND ~ED | TTX=T® 7AM VIDEO VIEWING TV SET

7 1-F STRIP L DETECTOR T

4

% N 0SCILLATOR
> i MANUAL CIRCUIT
AGC
DC VOLTAGE NES64 AUDIO
DISCRIMINATOR BUFFER
=1 12 vOLTS
1 9
NE 564 VIDEO o)

VARIABLE POWER pisc
SUPPLY FOR MONING
DOWNCONVERTER

POWER AND TUNING

Fig. 1. The originally-planned TVRO described in the text. The 2100-MHz downconverter board is modified by cutting
tuned lines to approximately half length, adding two high-gain, low-noise transistors, low-noise diodes, generating 41 MHz
i, etc. Highly-modified televison is used mainly for its i-f strip, power supply, and audio amplifier section.
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mation on TVRO designs.
Perhaps I'll answer some
questions that you've been
pondering, or possibly Il
whet your thoughts on sim-
pler and less-expensive
ways of constructing
TVROs. An excess of knowl-
edge and concepts in this
area of rising popularity is
one thing we aren’t ex-
periencing at this time!

The Originally-
Planned Concept

Most of the presently-
popular commercial TVRO
systems employ a basically
similar design: A high-gain,
low-noise amplifier (LNA) is
placed at the focal point of
a 10- to 16-foot parabolic
dish which is aimed at a
specific satellite. The ac-
quired signals then are fed
to an indoor converter unit
via hardline cable. That unit
converts incoming frequen-
cies between 3.7 and 4.2
GCHz to the popular TVRO
i-f frequency of 70 MHz,
amplifies the signal, and
detects the FM video and
6.2- or 6.8-MHz audio (de-
pending on the particular
satellite being received).
The resultant baseband sig-
nals then are used to modu-
late a TV oscillator circuit
which radiates into the TV
set’'s VHF antenna termi-
nals. Selecting various tran-
sponders of a satellite is ac-
complished by varying the
indoor tuner’s selected in-
put frequency and down-
converting that channel to
the 70-MHz if range.

While the previously de-
scribed concept is an op-
timum turnkey system, it
seems that an enterprising
amateur could shave frills
and lower system cost with
a different approach to
TVROs. The hardline cable
connecting the LNA to the
tuner, for example, exhibits
a typical loss of 15 dB—
part of the gain provided by
the LNA. It thus seems that
if a low-noise figure could
be obtained, a home-brew
rf amplifier/tuner unit
could be mounted at the

~

Deborah Franklin tries on a 10’ parabolic dish fitted with an Avantek LNA and

3.7-to-4.2-GHz downconverter described in the text.

dish and used to downcon-
vert with techniques similar
to those used in inexpensive
2400-MHz MDS converters.
The resultant 35-MHz band-
width i-f signal might then
be processed by a highly-
modified black and white
TV (nothing dictates the use
of a 70-MHz i-f).

Such TVs usually can be
obtained from repair shops
or friends (sets with bad pic-
ture tubes or flybacks are
good candidates for this op-
eration). The downconvert-
er’s output cable would
sidestep the TV tuner and
connect directly to the i-f

/
/ S PARABOLIC
DISH

/
! 90 DEGREE

PHASE SHIFTER

input. The if stages would
then be heavily swamped
and stagger-tuned to in-
crease bandwidth from
near 5 MHz to near 35 MHz
(additional i-f stages also
might be required here).
The AM video detector
then would be replaced
with a broadband FM coun-
terpart, such as an NE564
discriminator chip, while
another NE564 tuned to
either 6.2 or 6.8 MHz would
be used for audio demodu-
lation

A small TV oscillator cir-
cuit then could be home-
brewed or obtained from a

MIXER

LOW NOISE
AMPLIFIER

[ ]

e

b
7 g #7 o

e

BEARAS = e T

P o e ke

surplus outlet and used to
feed the satellite TV signal
to the antenna terminals of
an unbutchered (and usual-
ly color!) TV set for viewing.
The complete receiver is
shown in Fig. 1

The Universal Communi-
cations 2.1-GHz MDS re-
ceiver might be a candidate
for a low-cost downcon-
verter. The rf amplifier
would have to be replaced
with a low-noise, high-gain
counterpart while the mixer
and oscillator circuits
would need to be trimmed
to the new frequency range.

The greatest drawback to

LOCAL
+ OSCILLATOR

RECOMBINER

1-F 70MHz QUTPUT

A (WALF FREQ)

10
INDOOR UNIT

AMP

MIXER

Fig. 2. The Universal Communications 3.7-to-4.2-GHz downconverter. The unit incor-
porates dual mixers operating 90 degrees out of phase and dual i-f amplification.
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Fig. 3. Block diagram of the indoor tuning unit. Circuitry is straightforward, with video
sampling similar to SSTV techniques being employed.

this scheme, shown in Fig. 1,
may lie in the cumbersome
modification of the down-
converter and TV set. The
price is right but the pa-
tience and expertise re-
quired are probably beyond
the average hobbyist. Steve
Franklin has shown that pic-
tures can be received with
such a system, but they are
plagued by noise and image
problems. The receiver that
grew out of this approach
uses a conventional low-
noise amplifier and a dou-
bly-balanced mixer, elimi-
nating many of the prob-
lems that plague simple
receivers

Finally, an i-f section con-
sisting of a few ICs, etc.,
plus FM discriminators for
audio and video, were re-
quired to round out the
system.

The Universal
Communications Concept

A block diagram of the
resultant Universal Com-
munications 3.7-to-4.2-CHz
downconverter is shown in
Fig. 2, and a brief descrip-
tion of its operation fol-
lows. First, the LNA is an
Avantek unit, GaAsFET, 4
stages, with 50-dB overall
gain and a 120° Kelvin

noise figure. The LNA cost
(in July, 1981) is $650.
Signals from the LNA are
applied to the downcon-
verter’s 90° phase shifter,
producing the two out-of-
phase signals for applica-
tion to their respective mix-
ers (these mixers are similar
to those used on 2.1-GHz
downconverter boards).

The mixers are fed from a
common local oscillator
operating at half the de-
sired frequency (this board-
mounted oscillator is
substantially less expensive
than standard TVRO types).
Outputs from the two mix-
ers are then amplified to
overcome phase-shift loss-
es, applied to a recombiner,
and followed by an addi-
tional stage of i-f amplifica-
tion. The output signal is
then passed to the indoor
unit via a length of RG-59
coaxial cable. The down-
converter, incidentally,
could be mounted inside if
desired, but hardline coax
then would be required for
interconnecting runs over
25 feet.

The TVRO unit placed in-
side the house functions in
a straightforward manner:
Its block diagram is shown
in Fig. 3, and a description
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of its operations follows.
The incoming 70-MHz i-f
signal first undergoes a se-
ries of bandpass filters and
i-f amplifiers before being
applied to a limiter stage
and an FM discriminator.
The detected signal then is
directed to a buffer stage
which splits it and feeds
two points. Following along
the video path first, the sig-
nal undergoes de-emphasis
and then is applied to a
video amplifier which in-
cludes positive or negative
video polarity output.
Next, a video sampling
arrangement similar to
more sophisticated SSTV
techniques is employed: A
sync stripper, pulse detec-
tor, and a ramp sample-and-
hold circuit produce high-
quality video outputs
These video levels then are
buffered and applied to a
VHF TV modulator which
connects to the viewing TV
via its antenna terminals.
Returning to the FM dis-
criminator, satellite TV
audio is bandpass-filtered
and applied to an afc-
locked converter and de-
tector. This section consists
of a voltage-controlled os-
cillator (vco), mixer,
10.7-MHz bandpass filter,

FM detector, and an afc cir-
cuit. Simply described, this
“closed-loop” system’s afc
monitors the FM detector’s
output and directs a pro-
portional correction volt-
age to the converter’s vco
as required. An additional
voltage input is employed
for manual tuning of the au-
dio. The output audio sig-
nal then is handled in a con-
ventional manner.

As this article is being
written, Universal Commu-
nications (PO Box 339, Ar-
lington TX 76010) is gearing
up to produce TVROs based
on the previously-described
concept. This arrangement
definitely has broken the
price barrier (projected
cost, less dish and LNA, is
$800!) while maintaining
the quality of equivalent
systems selling for over
$1500. Its design is the most
logical approach to satel-
lite TV receivers I've seen,
and | heartily recommend
considering its concept.
The question of system kits
is presently unresolved, due
primarily to problems en-
countered with home con-
structors “botching up” the
simple MDS downconvert-
ers also manufactured by
Universal Communications.

Summary

Satellite TV reception is
a rising trend which prom-
ises increased popularity
during the near future, and
now is an opportune time to
join that activity. The
equipment capable of re-
ceiving weak microwave
signals from these satellites
is necessarily expensive:
That restricts general-pub-
lic reception and provides a
measure of "cloaking” to
the satellite signals. While
home-brew TVROs can’t
sidestep the high costs of
LNAs, GaAsFETs, etc., the
contemplation of such set-
ups gives one a relatively
good understanding of the
circuitry involved and a
better overview of what
he’s getting for his
money. B



SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY!

812-238-1456

hoosier |

electronics

- ==
“Nation’s Largest Total Communications Distributor”
P.0O. BOX 3300 e TERRE HAUTE, INDIANA 47803 -=
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The worlds most popular
Satellite TV receiver....

—
NOW IN A KIT!

KLM’s SKY EYE | SATELLITE RECEIVER
brings you a whole new world of
fantastic television entertainment . . . in
cable-quality video and sound. It is a
two-part system, easy to install and use.
The compact Control Console is all you
need inside your home. The modular
RCVR Unit mounts at or near the
antenna. The superb performance and
reliability of the SKY EYE | are proven
by the thousands already in use.

The SKY EYE | KIT comes in simple
easy-to-assemble sections. All microwave
circuitry is factory wired and tested. The
assembly manual is clearly written,
simple and precise. In just a short time
you can be enjoying the fabulous
world of satellite programming.

SKY EYE | Specifications: Single conversion/
image rejection circuits (easily handle strong
and weak signals without instability or
distortion} - Built-in DC block for feedline-
powered LNA + Full video tuning, 3.7 to
4.2 GHz (for all channels, horizontal and
vertical) « Audio tuning 5.5 to 7.5 MHz
{gets the subcarrier entertainment, too!) «
Separate regulated power supplies for LNA
and RCVR « Optional Polarity Control =«
Control Console to RCVR cabling supplied.

Complete SKY EYE | Receiver Kit: $695.00

Order toll free: 800-538-2140
(in Calif call 408 779-7363)

ORDER FORM

Sky Evye | Receiver Kit. . . . . . . $695.00
Total Enclosed $
(CA residents add sales tax)

QO Personal Check O Cashiers Check/MO

O Visa O Master Charge (Bank No. _ }
Acct. No.

Signature

Print
Name

Address
City
State Zip
O Send Me More Information!
KLM ELECTRONICS, INC.
P.O. Box 816, Morgan Hill, CA 95037

Satellite me————————————————
Receivers - Kits - Systems - Components

“*Our 11th year of innovations in l
communications equipment’’

Exp. Date

SMP 2300 mHz

LNA.1 $44.95 2300 2 stage preamp. Use with
UCC-1, SMC-1, SMC-2, & other converters.
UCC-1 $3850 Basic downconverter, complete
kit. Has RF amp, Mixer, tF amp.

UCC-2 $45.50 UCC-1 with HOT-1 transistor.
SMC-1 $46.95 Deluxe Introduction to Microwave
package. Includes UCC-1, very detailed step by
step assembly manual, more parts, the Micro-
wave Antenna Cookbook. Lots of information on
performance.

SMC-2 $53.95 SMC-1 package with the HOT-1
transistor

PER-1 $11.95 Broadband 2nd IF Amplifier,
compensates for long coax runs and poor TV
front end noise figure. 2/$20.00 3/$29.00

ANT-1 $7.95 2300 mHz Microwave Antenna
Cookbook. 2nd revision, greatly expanded. In-
Cludes coupon worth $5.00 towards any $25.00
purchase. The Original.

ANT-2 $20.00 Disks and spacers for 32 element
18db gain antenna.

HOT-1 $10.00 NE64535 High performance RF
amplifier transistor, specifications. Improves
UCC-1 or SMC-1. 2/$19.00

TU-8 $44.95 Deluxe PS kit, includes case, PER-1
will mount inside.

TU-8A $54.95 PS with PER-1

MOD-2 $9.00 Fix kit for brand-X converters.

Send SASE for catalog of other kits and parts.
All prices postpaid in US. VISA & MC on orders

over $10. COD add $3. Ya residents add 4% sales
tax. Orders (703) 255-2918.

SMP

Superior Microwave Products, Inc.
P.O. Box 1241
Vienna, VA 22180 28

APPLIED
INVENTION

THE SOURCE FOR SOLID STATE / STATE-OF THE-ART
—_—

GaAs FETS by MITSUBISHI
NOW!! EVEN LOWER PRICES

VHF through 18 GHz
MGF 1200 - $13.00 MGF 1400 - 31900 MGF 1402 -833.75
MGF 1412 {0.8db NF at 4GH2) - $61.00
MGF 1403 (1.8db NF at 12 GHz) - $108
All devices in stock. Complete data
Quantity discounts available

Microwave Modules

NEW from MITSUBISH!
X BAND very high stability
GaAs FET / Dielectric R il
FO-1010X  15mw transmitter
10-11GHz, 0.12MHZ/C®  $37.50
FO-UP1IKF  heterodyne receiver
10-11GHz  $34.50

NEW from PLESSEY

K BAND Gunn Diode oscillators and detectors

GDO-33  24.125GHz  10mw transmitter
SDM-31 24GHz detector(GaAs Shottkey diode)
Horn antennas also available
Send for price and data

Components

MICROWAVE CHIP CAPACITORS VITRAMON
Vee Jem 7800 serles for bypass/coupling
7800P7GO8 1.1-1.7GHz 7800P7G04 1.3 - 2.6GHz
7800P7TGO1 2.6 - 4.2GHz
51or $5.00 no mixing. Data provided

SOLDER-IN DISK CAPACITORS for VHF-UHF bypassing
RMC JF series  100.220.470.680p! 10 for $2.50

OPTOELECTRONICS from Siemens
LD271 High efticiency infrared LED $1.00
BPW34 Fast. large area PIN photo-diode $3.00
THERMOELECTRIC COOLERS
MELCOR FRIGICHIP

MINIMUM ORDER
$5.00, ADD $2.00 POSTAGE & HANDLING
N.Y STATE RESIDENTS ADD 6% SALES TAX
SEND S.A.S.E. FOR CATALOG

ROUTE 21 HILLSDALE, NY 12529
518-325-3911

“THE GREAT ALTERNATIVE"

GENE MULLENAX, PRES.

INTERNATIONAL

IVC VIDEO

COMMUNICATIONS, INC.

DEALER DISTRIBUTOR ADVANTAGES:

«PRODUCT
+«ON-HAND TRAINING
«SERVICE

«ADVERTISING

DISTRICT MANAGERS:

«TOM HUNT
NATIONAL ACCOUNTS
«DAVE MULLENAX
WESTERN U.S.
«RANDY BUTTS
CENTRAL U.S.
oBILL LITTLE
EASTERN U.S.

EXCLUSIVE DISTRIBUTOR PROGRAM!
10" SYSTEM AS LOW AS *2,895

(10 AT A TIME)

CALL TOLL FREE
1-800-643-5427
(o]

R
501-771-2800

RON MOSELY, V.P. TOM HUNT, V.P.

SPECIAL
MODULATORS

$7995

RETAIL 149%
12 MONTH WARRANTY
QUANTITY 10 OR MORE

4005 Landski Drive
North Little Rock, AR 72118

CALL TOLL FREE
1-800-643-5427

MANUFACTURER WHOLESALERS AND DISTRIBUTORS
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Enjoy Satelllte TV Now

Better than Cable TV —0ver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials. FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TVset. Big(8x 11in
i book loaded with details, photos, plans. kits—
TELLS EVERYTHING' Satisfaction Guaranteed.

Send S7 95 TODAY! Add $2.00 for 1st class (ar mail) or cal
line (305) 862-5068.

GLOBAL ELECTRONICS,
PO Box 219-H, Maitland, Florida 32751

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites" HBO, Showtime, su-

C.0.D. rush order

per stations, sports and
movies worldwide

We don't just
sell Information!
We Manufacture

book. Constantly up-

Hardware! dated. our 94 Page

technical information book and catalog gives you all
the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-
mended reading by NASA, The Office
of Consumer Affairs and quality com-
panies like Rockwell/Collins Send
]
$7.95 today CALL » 309

24-hrs. C.0.D. Hotline
(305) 339-7600

°SPACECOAST

RESEARCH CORPORATION
P.O. Box 442-D. Altamonte Spgs, FL 32701

From offshore oll rigs,
data links to hoteis
and backyard instal-
lations, we wrote the

MICROWAVE

e Quality metal enclosure

DOWNCONVERTER
RX-2300

w/hardware

Low noise preamplitier

-
90-day warranty i-I'

Fully assembled, NOT a kit!
Temperature compensated

The RX-2300 downconverter is a state-of

the-art microwave converter that converts
1900 - 2700 Mhz microwave signals down

to VHF. It is especially suited tor line-of-
sight reception of amateur and TV trans-
missions and will drive either a VHF receiver
or a standard television

SPECIAL INTRODUCTORY OFFER — $140

Em MICROWAVE CORP.

22518 - 97th Avenue North
Corcoran, MN 55374
612-498-8014

» 430
¥ 1or

additional data

~See List of Advertisers on page 130

SATELLITETV
Receiver Modules

Tunable audio demad, vidio demod & AFC

$185.00
[F Unit with Filter, 54DB gain, 70 MHZ,

30 MHZ band pass. ......... . $80.00
RF Converter Module . . . . . $310.00
LNA-50 DB gain 120K°. . .. ... $755.00
10’ Fiberglass Dish . ... ... ... $900.00
POlarMOUNt «s . w7 v aes s« b . o $220.00

Complete units available. For information
call:

JOSEPH’S LTD ~**

Echo Communications Division

613 Washington Avenue
lowa Falls, lowa 50126

Ph. 515-648-3518

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have complete kits,
individual boards, and
components. Call or write
for further information.

STAR TRAK -«

SYSTEMS, INC.
404 Arrawanna St.
Colorado Springs, CO 80909
(303) 475-7050

Robby
WBOSFR

Dave
wD@eCDU

Jera
NOAGT

MDS STATION ((’;\

DIRECTORY

ue - - DATE LISTING OF
STATICNS AUTHORIZED BY THE FCC.
NEW STATIONS ARE AUTHORIZED EACH
MONTH., COMPLETE INPORMATION
INCLUDING GEOGRAPHICAL COORDINATES,
ADDRESSES, ANTENNA HEIGHTS,
CALL LETTERS, CHANNELS, ETC.

HAVE YOU CHECKED LATELY ??
ALSO A LIST OF CITIES WITH
PENDING APPLICATIONS.
SEND $6.50 (MD RES ADD .32 TAX) TO»
COLUMBIA ENGINEERING
P.0. BOX 98
COLUMBIA, MD210Q4S

HUSTLER

HF MOBILES
DELIVER

FIXED STATION
PERFORMANCE

Hustler HF antennas deliver
outstanding signal reports —
wherever you're mobile!

Design your own HF mobile
from a full selection of top-
quality; U.S.-made stainless
steel ball mounts. quick dis-
connects, masts. springs. and
resonators. You can cover any
é6-10-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum performance onany
band. Easy band change and
garaging with Hustler's fold-
over mast, 1oo.

Ask any ham — the best HF
mobiles on the road come

- from: Hustier — still the

standard of performance.

HUSTLER

3275 North ""B" Avenue
Kissimmee, Florida 32741

an SATON Compeny
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Hal Feinstein WB3KDU
1410 Rhodes St. North
Atlington VA 22209

—a report from AMRAD

Editor’s Note: Until recently, spread spectrum has been a term known only to a few people involved in developing top-secret military com-
munications. Today, the possibility of using spread spectrum for other radio services is being investigated by a group of radio amateurs
known as AMRAD, Amateur Radio Research and Development Corporation. After receiving a Special Temporary Authority from the FCC,
AMRAD pushed ahead to try spread spectrum on the amateur bands. AMRAD members are interested in experimental communications
systems of all types. Membership is available to any interested person for $12 a year. This includes a subscription to the club newsletter. To
join AMRAD, contact Gerald Adkins, Treasurer, 1206 Livingston St. North, Arlington VA 22205. @ The following article is based on material
appearing in the July, 1981, issue of the AMRAD newsletter.

“he term spread spec-
trum has been used to
describe a variety of com-
munications techniques.
The common feature of
these systems is that a
spread-spectrum (SS) signal
has a bandwidth that is
much wider than the band-
width of a conventional sig-
nal carrying the same infor-
mation. At first glance,
spread-spectrum communi-
cations appear to waste
valuable frequency space.
In reality, SS offers several
very important advantages
over conventional ampli-
tude- or frequency-modula-
tion methods.

The military likes spread
spectrum because it is very
secure. You can’t eaves-
drop on a spread-spectrum

conversation if you don’t
know the sequence used to
code the signal. Another
tactical advantage offered
by SS is its immunity to jam-
ming. Unless the enemy has
a very wideband transmit-
ter, he won’t do much harm
to your signal.

A similar sort of immuni-
ty exists for unintentional
interference (QRM and
QRN). The SS signal is also
likely to resist selective
fading that affects one
channel. In the past,
diversity-receiving tech-
niques have been used to
combat fading; now, spread
spectrum offers hope.

Although a spread-spec-
trum signal takes up a large
bandwidth, the spectral
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Fig. 1. Basic frequency-hopping system with waveforms.
(from “Potential Use of Spread Spectrum Techniques in
Non-government Applications.”)
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density is much lower than
a narrowband signal. The
same information is there;
it’s just spread over more
spectrum. This opens up the
possibility of a large
number of SS signals shar-
ing a band. Or perhaps
spread spectrum can
peacefully coexist with nar-
rowband signals.

There are several types
of spread-spectrum com-
munications being used to-
day. The AMRAD experi-
ments are focusing on the
frequency-hopping and di-
rect-sequence techniques.
This report will focus on the
frequency-hopping project
in particular: the use of
commercial SS units on the
80-, 40-, and 20-meter
bands. We won’t go into
much detail on the inner
workings of frequency hop-
ping; for more information
Rinaldo’s article in the
November, 1980, issue of
QST and the FCC report,
“Potential Use of Spread
Spectrum in Non-Govern-
ment Applications,” are
recommended. The FCC re-
port is available from the
National Technical Infor-
mation Service, Springfield
VA 22161. The accession
number is PB81-165-284.
The cost is $17 paper, $3.50
microfiche.

Frequency hopping is
just what the name implies:
The transmitter’s carrier fre-
quency jumps from chan-
nel to channel. The receiver
follows along, in the same
pattern. To keep the infor-
mation secure, a frequency-
hopped signal spends very
little time on one frequency
before moving in what ap-
pears to be a random man-
ner. Fig. 1 shows a simple
frequency-hopping system

Experiment #1

We had a series of very
successful frequency-hop-
ping experiments carried
out by Paul Rinaldo W4RI,
Dick Kessler K2SZE (in
Rochester, New York), and
Olaf Rask WA3ZXW (in An-
napolis, Maryland). Experi-
ment #1 of the AMRAD
Special Temporary Authori-
ty (STA) called for tests with
a commercial/military fre-
quency hopper in the 80-,
40-, and 20-meter bands
These rigs are capable of a
frequency range of 2 to 15
MHz and hopping speeds
adjustable from about 1
hop/second (1 chip, for you
units buffs) to about 20
hops/second. The hopping
sequence was assumed to
be nonlinear because this
rig was meant for military
purposes. Normal linear se-
quences of short duration



are not useful for military
applications.

Using these rigs is
somewhat different from a
standard single-sideband
transceiver, but enough of
the operations are the same
that an amateur would feel
right at home with this
mode. | was able to sitinon
a session that Paul had one
evening and will describe
what | heard.

First, both stations made
contact using SSB (this was
on 75 meters) on a service
frequency. The next major
item was making sure that
the hopping-sequence gen-
erators on both rigs were set
the same way. The rig has a
set of thumbwheels on the
front panel which are used
to control the hopping se-
quence. Both stations set
the wheels the same way. If
the wheels had been set dif-
ferently, the hopping se-
quences would be dif-
ferent, and the two stations
couldn’t talk to each other.

Now that the hopping se-
quences were set the same
way, one station would
transmit a special FSK sig-
nal which the other station
would receive. This FSK
signal serves to alert the
other station to start hop-
ping as soon as the FSK
signal stops. The FSK signal
was generated by using the
Send Sync switch on the rig.
To set up the second station
to use this FSK sync signal,
there was a FAM (frequen-
cy-agile mode) switch posi-
tion to enable the second
station to lock onto the FSK
signal.

When the FSK signal
stopped, both rigs were in
the hopping mode. The
speed at which the hopping
took place was 5 hops/s,
which is slow, as hopping
goes, but has many interest-
ing features. The mode of
transmission was SSB, and
Dick’s signal came in very
well. | was surprised that
the rig’s synthesizer was
right on each hop, which
meant that the SSB signal

was very clear. No “duck
talk” was present, such as
comes from being a little
off with an SSB signal.

One of the main advan-
tages of spread spectrum
was the so-called antijam or
interference-avoidance
feature which happens
because the background
QRM is being changed
every hop. We were hop-
ping at 5 hops/s with this rig,
and | was able to observe
this effect. Dick’s voice was
more readable than when in
the (non-hop) conventional
SSB mode. We made a few
experiments by moving the
hopping sequence up a lit-
tle to see what it would do
against solid, congested
SSB.

In the first part of the ex-
periment, we were in the
80-75-meter band, which re-
sulted in the hopping se-
quence varying mostly in
the CW portion, but it
would visit phone stations
now and then. What did this
sound like? Well, all the
sounds that hams are used
to were present, but every
one-fifth of a second the
sound would change! What
you would hear was a
snatch of RTTY, a small
burst of CW, a few sounds
from some SSB stations,
and some snap of QRN,
each lasting only a fifth of a
second.

It was easy to hear Dick’s
voice with this ever-chang-
ing background noise be-
cause Dick’s signal was
strong. There was some
fading now and then, and
this let us see what a
weaker signal would sound
like. When K2SZE’s signal
became weak, it was still
readable even when it start-
ed to fade into the strange
background sounds. My old
CW training came back to
me, and | mentally started
to try to shut out the
background, just as you do
when receiving a weak CW
station in heavy QRM. But
this time the background
sounds were changing!

| would say that there
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Fig. 2. Frequency-hopper controller board basic functions.

was about 30% SSB sounds
in the mix with the remain-
der being CW and RTTY.
There was an advantage
over normal SSB with this
mix. Then we moved the
hopping sequence into the
75-meter phone band. Both
stations had to reset the ser-
vice frequency higher and
then go through the sync
process again, which is not
hard. This time, we had a
mix of 80% SSB and 20%
CW and RTTY. With this
mix, Dick’s signal was hard
to hear. Because there was
such a high percentage of
SSB in the background, it
was difficult to pick out
Dick’s signal from the rest.
We tried to lock onto Dick’s
voice and ignore the rest.
But this was difficult.
Things were much better
with more CW and RTTY in
the mix and downright hard
with a high percentage of
SSB.

What conclusion can be
drawn from this? With slow
hopping (5 hops/s), SSB
frequency-hopping does
well against CW-like signals
and poorly against voice-
type signals. The fact that
we were hopping at 5 hops/s

didn’t allow us to take ad-
vantage of a property that
fast hopping has. If we were
hopping faster (say 25 times
a second), very short
snatches of the background
noise would be received. As
the frequency is changing
so fast, the sound of each of
these snatches would just
meld together and form a
kind of buzz. The SSB voice
signal would still sound like
an SSB voice signal, but the
background would sound
very constant. With the
right filters to treat the
background buzz, the voice
signal should be readable.
This would happen even
with a strong mix of SSB
signals in the background
because the amount of sig-
nal from each frequency
would be very small. This is
what we would like to try a
little later with Experiment
#2, which will allow us to
build our own frequency-
hopper rig out of old CB
sets.

As part of the experi-
ment, Paul turned on his
lcom 1C-701 so that we
could hear with the other
rig transmitting in the
frequency-hopping mode.
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Control Lines:

1) SEND TONE
2) SYNC TONE DETECT

Function

Turn on sync tone oscillator.
Presence of sync tone in receiver

audio. Means that other unit has
transmitted sync tone.

3) RESET SHIFT REGISTER

Clear out current contents of shift

register and load value of
thumbwheeis.

4) INHIBIT HOPPING

Gate off the clock which drives the

shift register.

5) MODE SELECTOR

Signal the mode we want to be in.

There are three auxiliary lines
associated with this line which are
not named.

6) TRANSMIT ON

Key the unit’s transmitter.

Sequence Logic
(Controlled by mode switch)
SEND SYNC
1) it hopping enabled, force to CONVENTIONAL MODE.

2) Lock out SYNC TONE DETECT.

3) Enable TRANSMIT ON. (turn on transmitter)
4) Enable SEND SYNC. (transmit sync tone)
5) Wait 3 seconds. (by an internal timer)
6) Disable TRANSMIT ON, SEND SYNC.
7) Disable INHIBIT HOPPING. (start hopping)
RECEIVE SYNC
1) If hopping enabled, force to CONVENTIONAL MODE.

2) Enable SYNC TONE DETECT.

3) Wait for SYNC TONE DETECT to go high. (sync tone received)
4) Wait for SYNC TONE DETECT to fall. (sync tone falls)
5) Disable INHIBIT HOPPING. (start hopping)

6) Lock out SYNC TONE DETECT.

CONVENTIONAL MODE
1) Enable INHIBIT HOPPING. (stop hopping)
2) Trigger RESET SHIFTREGISTER. (load thumbwheel values)
3) Lock out SYNC TONE DETECT. (in case we are resetting)
4) Disable SEND SYNC, TRANSMIT ON. (in case we are resetting)

Note: Conventional mode also is a recovery position which is used
by the other two modes and by the operator to recover from a foul up
such as no sync tone being received for a very long time when one is

expected.

Table 1. Functional frequency-hopper control board logic

sequence.

Paul picked out a place on
80 meters where it was
quiet and let the receiver
stay there. We didn’t hear
K2SZE’s signal on this re-
ceiver, partially because it
wasn’t connected to an
antenna. When we went to
the transmit mode, every
once in a while you would
hear a snatch of sound like
“aup” or’thu,” but it would
be gone as quickly as it
came. This was the result of
the rig’s hopping in a ran-
dom way.

Experiment #2 — Proposed

A few of the AMRAD
Spread-Spectrum Special
Interest Group have been
interested in doing some-
thing with old CB transceiv-

ers. Allan Kaplan W1AEL in
Richardson, Texas, has a
bunch of good ideas. His
group was in active search
of a number of Hy-Gain
surplus CB boards to use as
the basis of a 10-meter fre-
quency hopper.

| was able to get hold of
two SSB CB transceivers
which were modified for
200 channels and had seen
extensive use in another
“service.” These rigs have
almost identical internals
and use the standard
puPD858C synthesizer chip.
This chip has a number of
components for a synthe-
sizer built right onto the
chip. External to the chip is
an active bandpass filter, a
main vco chip (which pro-
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duces the output frequen-
cy), and a number of mixers
and oscillators used to mix
the vco output for use in
the CB transmitter and
receiver.

In order to frequency
hop, there are three things
that need to be done: 1)
Change the mixer crystals
so that the rig operates in
the 10-meter band (this is in
progress now); 2) Modify
the feedback filter so that
the synthesizer will lock up
faster; 3) Hook the BCD fre-
quency programming lines
to a controller board.

The controller board (Fig.
2 and Table 1) will have a
linear feedback shift regis-
ter which has parallel out-
put and will gate an IC
which has 8 SPST switches
implemented in solid state.
This IC will do the actual
switching of the synthesizer
programming lines for iso-
lation’s sake.

A second stage of the
board will be used to sense/
send a tone which will be
used the same way that the
special FSK signal is used
by the commercial rig men-
tioned above. When the sig-
nal appears, the clocking
associated with the shift
register will go into a make-
ready-to-hop state. Then,
when the signal ends, hop-
ping will start and continue
until the Stop Hopping
switch is pressed. Lastly, a
timing source is needed,
and this will be supplied by
a high-stability crystal oscil-
lator which will be on board
as well.

K2SZE points out that
timing is critical with fast
frequency hopping. For
now, we don’t plan to hop
very fast. Only when we
have gained more ex-
perience with slow hopping
will we try the faster stuff.

One problem being re-
searched is that of how to
get the loop filters of the
synthesizer to react faster.
The loop filter sits between
the output of the phase
comparator/charge pump
and the vco. Its job is to

filter the correction voltage
to the vco to eliminate high-
frequency components. So,
the output of the phase
comparator/charge pump
goes through a low-pass
filter before being applied
to the vco.

This loop filter in the two
CB rigs consists of an active
filter which is part of the
uPD858C and a second
filter which is a bandpass
filter implemented as an ac-
tive discrete transistor am-
plifier. The feedback net-
work for the active filter
within the uPD858C is via a
resistor-capacitor combina-
tion attached to some of
the 858’s pins.

Both CB rigs are slated to
be modified in the same
way so that there will be
two rigs which do the same
thing right off. Differences
in the synthesizer design or
the controller board will
probably produce a dif-
ferent hopping sequente.
So, if you plan to do this
always get at least two rigs
of the same kind. Fig. 2 and
Table 1 give more details.

For the Record

Since we started this
project, we’ve learned a lot
about the spread-spectrum
mode which was heretofore
unknown in the amateur
community

The FCC has certainly
been forward looking with
regard to spread spectrum
as well as other advanced
amateur technology.

At one point we talked
about the idea of kits being
made available for the
builder. It turns out that we
have a lot more ground to
cover with the experimen-
tal aspects of spread spec-
trum before we can get to a
prototype. The whole idea
of the STA is to experiment.
So, if you’re not'sure how to
proceed and want to talk it
over with someone, | sug-
gest that you find someone
close to you and work to-
gether. The converted-CB
approach seems the sim-
plest way to start. @l



The right design — for all the right
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans-
ceiver with selectable power
levels {convertible from 10
watts to 100 watts at the flick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational features
plus the right options, and
the right price for today’s
economy— just $549.

Low power or high power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operating, and,
when you need it,
the power to stand =S
up to the crowds in
QRM and poor
band conditions.
Just flip a switch to
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
New analog
readout design.
Fast, easy, reliable,
and efficient. The
modern new
readout on the
ARGOSY is a
mechanical de-

sign that in

stantly gives you ali significant figures
of any frequency. Right down to five
figures (+ 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red bar-
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units). Easy. And effi-
cient—so battery operation is easily
achieved.

The right receiver features. Sen-
sitivity of 0.3 uV for 10 dB S+ N/N.
Selectivity: the standard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHg, i-f rejection 60 dB. Offset
tuning is = 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec-
tion notch, tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

Here’s a Concept
You Haven’t Seen
In Amateur Radio
For A Long Time—
Low Price.

e e e e By e e e .
o 1+ 2 3 4 0
(] 3 9 o

New TEN-TEC Argosy

$549

the i-f type has 50 dB blanking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)

The right transmitter features. Fre-
quency coverage from 80 through
10 meters, including the new 30 me-
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
on each band edge. Convertible
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

utes on all bands. 3-function meter
shows forward peak power on
transmit, SWR, and received
signal strength. PTT on ssb, full
break-in on cw. PIN diode an-
tenna switch. Built-in cw sidetone
with variable pitch and volume. ALC
control on *high” power only where
needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor-
mal 12-14V dc operation
plus ac operation with op-

tional power supply.
The right styling, the right
size. Easy-to-use controls,
fast-action push buttons, all
located on raised front
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis,
molded front panel with
matching aluminum top,
bottom and back.
Stainless steel ftilt-
up bail. And it’s
only 4" high by
9%" wide by 12"
deep (bail not ex-
tended) to go any-
where, fit any-
where at home, in
the field, car, plane

or boat.

The right acces-
sories—all front-
panel switchable.
Model 220 2.4 kHz
8-pole ssb filter $55;
Model 218 1.8 kHz 8
pole ssb filter

$55;: Model
217 500 Hz cw
filter $55;

Model 219 250
Hz cw filter $55; Model 224 Audio
cw filter $34; Model 223 Noise
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 Dc circuit
breaker $15; Model 225 117/230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin-
ear switching kit, $15.

Model 525 ARGOSY —— $549.
Make the right choice, ARGOSY—
for the right reasons and low price.
See your TEN-TEC dealer or write.

el

TEN-TEC .

SEVIERVILLE, TENNESSEE 37862
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George W. Allen N1BEP
Arrowhead Court
Norwalk CT 06851

A Visit with SVPAY

— the road to paradise

44 he difference be-

tween the perma-
nent residents here and the
tourists is that the islanders
wear clothes!”

So says Joe Nearns
SVQAY at his QTH on the
western coastal road, only a
short distance from a beach
on the Greek island of
Rhodes in the eastern Medi-
terranean. The island is so
far east that the mountains
of Turkey can be seen to
the north only twenty miles
away.

The principal business on
Rhodes is tourism, and

vacationers arrive daily

from all over Europe to en-
joy the delightful beaches
and warm water, and to get
a maximum tan in the hot
sun. It is especially interest-
ing to explore this island,
with its over 3000 years of
mainstream history.

The island of Rhodes was
centrally located for the an-
cient Greek trading routes
to the Middle East. The
Apostle Paul is said to have
taught there, and during the
time of the Crusades, the
island was governed by the
knights for over two hun-
dred years. Much remains
of the fortifications of that

era, including a wall around
the ancient city which is
still largely intact.

At the village of Lindos,
on the eastern shore, the re-
mains of a Greek acropolis
can be explored, including
the changes made during
the middle ages. The “Col-
ossus of Rhodes,” one of
the seven wonders of the
ancient world, actually was
the lighthouse marking the
entrance to Rhodes harbor.
The harbor is still very
much in use today, guard-
ing a mixture of pictur-
esque Greek fishing boats,
private yachts, commercial

shipping, and pleasure-
cruise vessels. In fact, one
of the ways to visit Rhodes
is to take a Greek Island
cruise out of Athens

Joe has a location almost
ideal for ham radio, a good,
unique callsign, almost no
local competition (there are
only two other hams on
Rhodes), and a nice flat roof
on his house for antenna
tuning! It did, however,

take him eight or nine
months to get his call, after
applying for it. He main-
tains daily schedules on 40
meters with a number of
hams in the Greek islands
as well as weekly schedules

The western beach area of Rhodes. Joe’s QTH is just around
the arm of the bay in the upper right, along the coast road.
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Joe Nearns SVOAY at the rig in his shack at home in Rhodes.



boats and some of the ancient fortifications.

Ceorge N1BEP sitting on the wall of the ancient acropolis at
Lindos, southeast Rhodes. The small bay below the cliff is a
tiny port for fishing and pleasure boats. The climbing scenes
from the movie “The Guns of Navarone,” starring Anthony

with Argentina and the
Philippines

Although Joe has lived in
several other countries and
has had LU and EL2EA
calls, he still retains his US
call, W5NTS. Joe doesn’t go
after DX on a regular basis
—no contests or DXCC—
and sometimes he says that
he has to fight off the

pileups that occur when
conditions are good

QRM is very bad on 40
meters from the broadcast
stations, and during dry pe-
riods QRN is bad from the
corona discharge on the
local power lines, apparent-
ly due to salt deposits on
the insulators—one liabili-
ty of living near the beach.

Quinn, were filmed on the cliffs below the acropolis.

The language is difficult
to learn since it is hard to
read the Greek alphabet.
There is no English-speak-
ing community on Rhodes.
Therefore, Joe’s two older
children (boys) attend
boarding school in Athens,

and the younger girls study
by correspondence course.

In their spare time, the
whole family goes camping
around in the many beauti-
ful spots on Rhodes, espe-
cially after the tourists have
left. I

IC-720A Special!
SAVE $200

1w2re |

IC-720A HF Transcever. 9 Ham bands, .1-30 Mhz
receive, 100w out. LED display, 2 VFO's, AM, CW, SSB
& RTTY filters. PBT, RIT, VOX. semi break-in_blanker &
processor. 13.5v/20A 4% h = 9%"w = 12'4"d, 17 lbs

Regular $1349 - Sale $1149
|

AMATEUR
ELECTRONIC SUPPLY-

4828 W. Fond du lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5195
Nationwide WATS; 1-800-558-0411

AES Branch Stores In: Clearwater, FL ®
Orlando, FL ® Wickliffe, OH ® Las Vegas, NV

~See List of Advertisers on page 130

Take it from Mainerd ...

“you’ll have th

best matched pair
in town!”

Matching your antenna and transmitter
requires the accuracy of our 1000-A RF
Wattmeter for serious DXing. Trimming your
antenna for the frequency you're working
ensures you'll get maximum power out and minimum
reflected power back. Get more reach with the best
matched pair in town.

You can depend on Dielectric,
THE MAINE SOURCE "for
R-year-warranted RF produc
quality meters, couplers
and loads.

Call us for more information and the name of
your nearest dealer.

4
e We’'re a Courage Center
‘) ! HANDI-HAM supporter,
4 @
New England integrity and craftsmanship 17

. ..as traditional as Maine Lobster.
DIELECTRIC COVIMUNICATIONS

A UNIT OF GENERAL SIGNAL
Raymond, Maine 04071 USA / 307-6664666 [/ 800-341-9678 /| TWX 710-2329-6890

©1981 Dielectric Communications
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The IC-720A is ICOM’s
top of the line HF transceiver.
Utilizing ICOM’s direct feed
mixing system, the receiver
portion provides continuous
reception of frequencies from
0.1 MHz to 30 MHz while the
transmitter allows transmission
in SSB, CW, RTTY or AM on
the 160, 80, 40, 20, 15 and 10
meter bands as well as on the
new bands at 10, 18, and 24
MHz.

Equipped with a 4 bit
microprocessor and
ingeniously designed logic, the
IC-720A provides a
combination of features found
in no other transceiver. It has
fingertip pushbutton control of
all decision functions while
maintaining the feel required
of a truly great receiver by
providing three tuning rates
that give a choice of 100 KHz,

10 KHz or 1 KHz per
revolutdon bandspread. A large
tuning knob with adustable
tension and closely spaced RIT
and passband tuning controls
allow fine tuning of a signal
with a minimum of effort.

Human engineering
provides such features as
illuminated annunciators for
transmit, CW Narrow,

RIT, tuning speed, and dial
lock. Readout of mode in use
and VFO along with frequency
eliminates unnecessary eye
movement. One large multi-
function meter shows signal
strength, relative power out,
SWR, collector voltage, or
collector current.

ICOM’s dual VFO system
is included as standard with
the IC-720A and provides
easily split frequency
operation.

[« 3)

with the IC-720A are variable
power output, RF speech proces-
SOf, receiver attenuator, noise
blanker, and selectable AGC. All
of this in a broadbanded trans-
ceiver requiring no tuning of
transmitter or receiver.

Use of the IC-720A with
the fully broadbanded IC-2KL
linear amplifier and IC-AT500
fully automatic antenna tuner
provices 500 watts of solid
state power output. Controlled
from the 1C-720A, the linear
amplifier and tuner change
bands automatically with the
transceiver and the tuner
automatically adjusts to
maximize the power output to
the transmission line.

ICOM’s control features
and engineering quality make
the IC-720A the ultimate in a
HF transceiver.

ICOM

The World System

2112-116th Avenue NE, Bellevue, Washington 98004 / 3331 Towerwood Drive, Suive 307, Dallas, Texas 75234

Al stated specifications ore oppreximate ond subject to change without norice or obligafion. All ICOM radios signiticontly exceed FCC requlafions limifing spurous emissions.




Paul Grupp KATLR
73 Magazine Staff

Reviewing Daiwa’s New Meters

— fiddle-free swr measurement

M uch as | hate to admit
it, | am always in
search of the ultimate swr
meter. | am well aware that
the subject of swr is a con-
troversial one. In fact, swris
high on my list of discussion
topics to avoid at all costs,
right up there with the rela-
tive merits of quads vs.
yagis, the number of angels
that can dance on the head
of a pin, and the ARRL. Par-
ticularly if the conversion is
taking place on 80-meter
phone!

After sober considera-
tion and a mild sedative,

most hams will agree that
there are merits to having
an swr meter in the antenna
line at all times. | can’t be
the only one who has ne-
glected to flip the antenna
switch when changing
bands or forgotten to tweak
up an antenna tuner when
moving from the phone por-
tion of the band to CW. In
these and similar situations,
a well-designed swr meter
in a prominent location can
save the day, as well as a set
of transmitter finals.

For this type of continu-
ous monitoring, the last

Swr meters from Daiwa.
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thing you need is the latest
laboratory-standard instru-
ment, complete with felt-
lined wooden case and a
calibration guarantee
signed by the Almighty.
Spend the money on intox-
icating women and loose
beverages instead. What
you want is a simple meter
that displays swr without re-
quiring you to flip any
switches or tweak any
knobs. With very few ex-
ceptions, wattmeters are all
pretty much alike. They dif-
fer primarily in the level of
accuracy they provide, and

almost all require you to
flip switches and tweak
knobs. Some of the most in-
triguing flipless, tweakless
wattmeters can be found in
the Daiwa line of radio
accessories.

At first glance, these me-
ters look somewhat impos-
ing, with a pair of meter
needles and a series of red
lines marked on the front
panel. First impressions
aren’t always right! Any-
body can learn to read a
cross-needle meter in less
than a minute, and once
you’'ve learned how, you'll
be hooked forever. The
scale on the left side of the
meter face reads forward
power, and the scale on the
right side reads reflected.
These are the scales you
would pay attention to if
you are interested in mea-
suring absolute values.
Want to know swr? The
point where the two nee-
dles cross displays standing
wave ratio. No switches to
flip or knobs to tweak!
These meters may not
replace the venerable Bird
for test-bench applications
requiring extremely high
resolution and accuracy,
but they are exactly what
most hams need to monitor
station performance on a
day-to-day basis.

Continued on page 180

Reader Service for facing page 81—
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= Features such as ten channel memory in two banks of five
each, a solid 25 watts of power, full MARS and CAP coverage
from 143.000 Mhz to 148.995 Mhz, plus built in memory re-

tention for up to one year . . . and much, much more makes this
the radio of the year.

= |f you have been waiting to move up to a new model, or have
wished for a radio with *“‘everything” . .. KDK has it!

s The ten channel memory is easily addressable and you have
two banks of five channels each. You can even use both banks at
once for odd splits.

» Standard 600 hz shift up or down — plus factorY available
boards for foreign shifts. Your 2025A is never obsolete!

= Band scan orr-memory scan. Memory scan is easy. There-i$ also
band scan with upper and lower limits you can choose yourself!

= Built in nicads for the memory retention which has drain in

nano-amps, not milli-amps. The internal battery will hold the
memory for up to one year! No other radio offers you this
feature.

= Fast and easy dialing. Full solid state dialing and you can
choose from the front panel either a fast or slow dial rate.

= No relays are used, only solid state switching. This eliminates
a trouble spot many radios encounter.

= KDK has also eliminated another trouble spot by completely
hand wiring each radio. No internal plugs to become intermittant
and no wire wraps either, just good solid wiring.

s KDK gives you one of the hottest receivers you can find. By
using UHF (not VHF) dual gate MOS-FETs with electronic auto
tuning for the RF amplifier and the first mixer, you have a com-
bination of ultra sensitivity and maximum quietness.

aThe squelch on the 2025A Mkl is highly sensitive and front
panel adjustable, use it for ultra-DX or super local.

RS Ia SS S S

SR Seh ~
3 (& «

»The audio output stage in the 2025A MkIl uses an ‘l'ntemtec '
circuit which has internal protection against over-voltagz anc
shorted output conditions. Plus = is a high audid cutput ctip —
just what you need in a noisy motile situation.

sThe transmitter uses direct VCO varicaﬁ modulaticn for true
FM. Your transmitted audio sourds as it should; crisp, clea anc
natural.

*The power output stage of the 2025A MkIl will not break
down even with an infinite VSWR load, and uses heavy dut
solid state antenna switching with a four stage low pass filter. All
this gives you an exceptionally clzan, spur free output.

= KDK has included an adjustable sub audible tone circuit which
can also be used for CTCSS or tone burst on transmit. Again,
more features!

=Size is 2 7/10"" high, 7 1/8" wide, and 9 1/2" deep.

= You can switch from 25 watts to 3 watts low pcwer,

sAnd, of course, the DC cable is included along with the
matching microphone and mobile mounting bracket. A tone

encoder microphone is also available to match and is, naturally,
pre-wired.

Write for brochure — Dealer inquiries invited!
Warranty information awailable at your dealer
Company reserves the right to change specifications without notice.

Distributed by: I( D |

KDK DISTRIBUTING CO. INC.

617 SOUTH GALLATIN RDAD — MADISON, TN 37115
Phone (615) 865-7949
Central and South American Dealer inquiries to TLX 80-8327

AT YOUR DEALERS . .




Paul M. Danzer N11I
2 Dawn Road
Norwalk CT 06851

Ham Shack Design for Beginners

— Novices, take note!

One set of questions
usually asked by new
hams concerns the practical
aspects of setting up a new
station. These questions are
often difficult to answer
since they can affect the
new ham’s entire family, as-
suming the station is to be
located at home.

Question: | just got my call
in the mail and now want to
set up my station. What is
the minimum | need for the
operating position?

Answer: | have seen ham
shacks ranging from a sepa-
rate building containing a
TV set, stereo, bathroom,
and refrigerator to one built
into a single desk drawer.
However, at a minimum
you need an ac line outlet, a

ground wire, and a way to
run your antenna feedline.

Q. Let’s take these one at a
time. What about the ac
line?

A. It would be nice if you
had a single 120-volt line
direct from your house fuse
box with 20-Amp service
and a second 240-volt line
for a linear amplifier. How-
ever, most of us end up
plugging in a distribution
box containing four or eight
outlets, a fuse or breaker, a
switch, and a pilot light. If
you want to use a commer-
cial box, there are several
available, but they are only
fused on one side; you really
want fuses on both sides.
See Fig. 1.

Q. Why fuse both sides? |

T0 i UNSWITCHED
| 56 s
UNE o (ALWAYS ON)
FUSES OR
BREAKERS
MAIN SWITCH
_@ PILOT LIGHT
12vDC - r Y ¥ +12vDC
POWER T =

SUPPLY

-12vDC

TERMINAL STRIPS
OR JACKS

Fig. 1.
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thought that most 120-volt
ac lines have a neutral or
common which is ground-
ed.

A.Itis a matter of safety. It
you get a lightning strike
that enters your home wir-
ing, it is nice to have both
sides of the line fused so
that there is a chance the
fuses or breakers will blow
and protect your equip-
ment.

Q. | take it that when | want
to operate the station |
simply have to flip one
switch and | now have
power to all the equip-
ment?

A. Yes, but you will also
want to have one or two ac
sockets which bypass the
switch so that power is

Example
(Watts)
Rig 400
Keyer 20
Clock 10
Outboard Active
CW Filter 10
Antenna Rotor 7
Desk Lamp 100
Total 615 Watts

Example: 615/120 = 5.125 Amps
Your Station:____ /120 =
_ /08=_____Amps total

always available to your
clock, desk lamp, or any
other equipment which you
might want to use indepen-
dent of your rig. You also
might consider using a key
switch if you have any small
children around so that they
cannot turn on your station.

Q. How much power should
I plan on?

A. As a rough approxima-
tion, complete a table for
your station such as the one
shown in Fig. 2.

Q. Well, just how many
outlets do | want in total?

A. No ham in history has
ever had enough outlets or
current available. It is getting
a little better now since
many hams are also wiring

Your Station

5.125/0.8 = 6.4 Amps total

_Amps

Take the total power and divide by 120 to get the current, and then
divide by 0.8 to account for any power factor. The number you get is
the Ampere load you will have to supply from the ac line.

Fig. 2.



their shacks with both 12
and 5 volts dc.

Q. Why would | want to do
that?

A. Typically, you will end up
with a main rig and then a
half dozen solid-state ac-
cessories. If you build them
independently, there also
will be a half dozen small dc
supplies, each of which
must be plugged into the ac
line. If you plan ahead a little
and set up a 12-volt power
supply at a few Amps, you
can power all of these units
from the one supply. Most
of the circuits around these
days use 12 volts dc, with
the exception of those using
5-volt digital logic. You can
add a separate 5-volt dc sup-
ply or include a dropping re-
sistor and voltage regulator
in each of the 5-volt units.

Q. Will | be safer if | connect
the ground bus to the ac
power system?

A. Unless you are an ex-
perienced electrician, the
only grounds you should
use with the ac line are
those built into the three-
wire cords common on
some equipment. Keep your
ground bus separate

Q. Since the ground bus is
not connected to the ac line,
what do | need it for?

A. You need a good ground
primarily for safety. | use a
1" x 1/2” aluminum bar,
running the length of my op-
erating table. Every 6" |
have drilled and tapped it to
connect braid from the bus
to each of the pieces of
equipment. When | put a
piece of equipment down
on the operating table, |
connect it to the ground bus
before | plugitin, and when
I want to remove it, | unplug
before | disconnect the
ground. If anything goes
wrong, at least | don’t end
up with the 120-volt line
voltage on the front panel of
the equipment. See Fig. 3

Q. Where is the ground bus
connected to? Can | use a

hot-water pipe rather than a
cold-water pipe? How about
the radiators? How about
the this or the that?

A. Yes, yes, yes. If in doubt,
connect it to all of them. No
one has an ideal ground and
you cannot hurt anything by
connecting it to more than
one ground. Just stay away
from the ac wiring. The most
important thing is to use
wide braid or heavy alumi-
num wire, securely clamped.
You should also remember
that these mechanical (non-
soldered) connections cor-
rode and should be cleaned
and tightened periodically.

Q. Is this ground bus the
same ground that is shown
in the pictures of antennas?

A. If you are using a coax-fed
antenna, such as a dipole or
beam, the shield of the coax
will be connected through
your rig or matchbox to the
ground bus. But the bus
plays little if any part in the
antenna performance. How-
ever, if you are using a
matchbox to feed a long
wire with no radials, the
ground bus provides the
other end of the antenna cir-
cuit and is doubly impor-
tant. See Fig. 4.

Q. What about antennas in
setting up my shack?

A. Your shack must be lo-
cated in such a way that you
can run your antenna feed-
lines to the operating posi-
tion. For this reason it is
always nice to be close to an
outside wall. Remember
that no ham in history has
ever had enough antennas,
either. Plan ahead, and if
you expect to run three
lengths of coax into the
shack, plan for at least six or
eight and make whatever
opening you drill through
the wall big enough for the
additional feedlines. It is
much easier to stuff the extra
space with loose fiberglass
insulation than to go back
and drill some more. Fig. 5
shows one possibility.

Q. | keep seeing pictures of
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ham shacks where the an-
tenna coax, ac line, ground
bus, and al!l of the wiring is
hidden behind custom-
made panels. Some of these
shacks would put the best
commercial installation to
shame. Is this what | should
plan on?

A. There is no question that
designing and building a
neat, custom-made installa-
tion provides some hams
with just as much fun and
challenge as working for
DXCC. However, most
hams ““rack it and stack it”
in the most convenient way.

Whatever you do, remem-
ber that you will be making
changes in your equipment,
adding boxes and replacing
boxes, so that you want the
flexibility to change without
major woodworking. If you
do decide to “build it in,”
remember to leave room to
get behind the units to work
on the wiring.

Q. What about furniture?

A. My shack consisted of a
folding cardtable for many
years. | am now using an old
desk with a spare door
screwed on top to provide
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PACKAGE SPECIAL all
fourmodules $249 ppd

more area (Fig. 6). Old desks
are nice since they give you
drawers for storing logs, call-
books, headphones, and
several cubic feet of clutter
which otherwise would lay
around. You also can get
more top area by mounting
a shelf above the desktop
with sections of 2”7 X 4~
wood and L-brackets. Mea-
sure the height of the largest

WHY GET ON FAST SCAN ATV?

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

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

® DX is about the same as 2 meter simplex — 15 to 100 miles.

TC-1 Transmitter/Converter . . . .
Plug in camera, ant., mic, and TV
and you are on the air. Contains
AC supply, T/R sw, 4 Modules
below .
PUT YOUR OWN SYSTEM TOGETHER
TXA5 ATV Exciter
video modulator and xtal on 434
or 439.25 mHaz.
wired and tested . .. . . $89 ppd
PAS
exciter for good color and sound.
This and all

TVC-2
420 to 450 mHz.
ch 2 or 3.
MRF801 preamp. .. ... $ 55 ppd

FMAS5 Audioc
standard TV
PICTULE! . M it s el e s $ 29 ppd
SEND SELF-ADDRESSED STAMPED ENVELOPE
FOR OUR LATEST CATALOG INCLUDING:

Info on how to best get on ATV, modules for the builder,
complete units, b&w and color cameras, antennas, monitors,
etc. and more. 20 years experience in ATV,
Credit card orders call (213) 447-45665.
Order or Credit Card by mail.

P.C. ELECTRONICS

2522 PAXSON
ARCADIA, CA 91006

ALL IN ONE BOX

............ $ 399 ppd

contains

All modules

10 Watt Linear matches

modules run on

Downconverter tunes
Outputs TV
Contains low noise

Subcarrier adds
sound to the

Check, Money

om
W6ORG

unit you expect to have on
the bottom and then mount
the shelf at least 4” above
this height to give heat a
chance to escape.

Q. How about the little
things, such as a chair,
lights, and such?

A. Spend six or eight hours
in a contest and you will find
these are not such little

SHELF

R
/—Sc Ew

~—— "L" BRACKET

screw— I .
—

0]
Eil [ B s

DESK —=

POSITION FRONT EDGE OF SHELF
12 . TOI5in FROM FRONT EDGE

OF OESK

Fig. 6.
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things. Some phone opera-
tors literally use large arm-
chairs as they claim “arm-
chair copy.” CW operators
usually opt for a stiff-backed
chair with a soft cushion.
The cushion is optional until
contest time. The key thing
is to be comfortable for the
periods you are operating.
For this reason, you also will
want to modify your rig to fit
your needs.

Q. (with horror) Modify my
brand new rig? Won’t that
reduce its value when | want
to sell it?

A. These modifications
won’t. First, look at the
knobs. On CW | tend to ride
both the volume control
and the tuning control. |
found it much more com-
fortable to replace the
2”-diameter knob on my
Heath SB-102 with a larger,
3” knob, and the fluted
volume control with an
identical size non-fluted
knob. You also can change
the height of the knobs by
either drilling holes in the
desktop for the rubber feet
(lower the rig) or by placing
the rubber feet on small
wooden blocks to raise the
knobs. You also can tilt the
rig (Fig. 7).

Q. Why tilt it?

A. Some people are more
comfortable with the rig tilt-
ed backwards to put the fre-
quency dial more fully in
their line of sight. Others like
totiltitdown. Since the total
investment is a few pieces of

TIiLT UP
RIG
A —_—— ~WOO0D
TILT DOwN
RIG
v
Fig. 7.

wood, it pays to experiment.
Also check that the room
lights or your desk lamp
don’t reflect in or wash out
the numbers on the new rigs
with the digital dials.

Q. | already can see that |
will run out of space quick-
ly. Where else can | put
things?

A. If you home-brew some
of the station accessories,
such as audio filters and key-
ers, you can mount them in-
side a 1”-high chassis and
slip them under the rig. A
second approach is to sus-
pend them from the bottom
of the shelf. Separate power
supplies can be placed un-
der the operating position
on the floor, and you can
always hide things such as
antenna rotor controls in a
drawer.

Q. You said that the shack
location and arrangement
could affect the entire fami-
ly. How is that?

A. Late-night operations
with a loudspeaker or most
of the old RTTY units pose
an obvious problem. If you
set up in a remote corner of
the basement, consider in-
cluding an intercom so that
you can be called for dinner.
An extension telephone is
almost a necessity, but be
forewarned, it will ring just
as it is your turn to call the
A9 station on the DX net.

Q. Anything else?

A. There have been several
million ham-years of experi-
mentation with the arrange-
ment of stations. The best
bet is to visit a number of sta-
tions and see how they are
arranged. Don’t be over
whelmed by the amount of
equipment you see. What
you are looking for is how
do you sit and how do you
reach things. Then experi-
ment before you plug in a
single wire. The only thing
for certain is that you will
change the arrangement be-
fore very long and end up
with just the right arrange-
ment to suit you. Bl
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APPLE ... TRS ... HEATH ... DEDICATED SYSTEM? SOFTWARE? (614) 864-2464
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CHECK THESE
OUTSTANDING FEATURES!

FSK 1000 FSK 500
TERMINAL UNIT TERMINAL UNIT
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true limiterless design e Selectable bandwidths
¢ Ultra sharp active filters e All standard shifts
® Tuneable shift (80-1000hz) ¢ 3 shift AFSK keyer included
® Selectable bandwidths (100/55h2) ® Narrow shift I.D. included
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¢ Extruded aluminum enclosure e Fully wired and tested
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Louis I. Hutton K7YZZ
12235 SE 62nd Street
Bellevue WA 98006

SSTV Signal Analyzer

—simple and inexpensive, even

For those of us who
are experimenting with
slow-scan TV, it becomes
very apparent that one item
required in the ham shack is
a device that will indicate
to the SSTV operator that
the received or transmitted
SSTV signal is properly ad-
justed for optimum gray
scale. Audio frequency
spectrum analyzers de-
signed for displaying the
SSTV audio signal on a
small CRT have been de-
scribed in previous

articles.”? These analyzers
required the construction
of high-voltage supplies to
power the CRT and asso-
ciated deflection circuits.
Components of this type
are becoming more and
more difficult for the
builder to locate.

A spectrum analyzer
utilizing solid-state design
was described recently that
covered the audio range of
30 Hz to 16 kHz and was
far too sophisticated for

ADJUST

SSTV application.? Another
pair of devices that ap-
peared on the market were
investigated for application
in an SSTV signal-analyzer
function. They were the
LM331 frequency-to-volt-
age converter** and the
LM3914 dot/bar display
driver.® Several different
circuit configurations were
built in an attempt to use
them as an SSTV audio sig-
nal analyzer. The initial re-
sults were very disappoint-
ing. The circuits were sub-

The completed SSTV audio signal analyzer.

46 73 Magazine ¢ November, 1981

ject to input level sensitivi-
ty problems which adverse-
ly affected the display read-
ings. The spectrum cover-
age also was determined to
be unsuitable for SSTV ap-
plication. However, from
the results of the literature
searched and with prob-
lems identified from the
breadboard circuit experi-
ments corrected, the con-
figuration of a workable
low-cost SSTV audio signal
analyzer was developed.

The unit described in this
article is of simple design
and may be assembled
from readily available com-
ponents. It will provide the
ham radio operator with in-
formation on the status of
audio frequencies neces-
sary for the proper trans-
mission and reception of
SSTV pictures.

Circuit Description

The SSTV signal analyzer
consists of five major items,
an input signal amplitude
limiter, an adjustable-gain
operational amplifier, se-
lective bandpass active fil-
ters, LED signal indicators,
and a power supply (Figs. 1
and 2).

The incoming SSTV au-
dio signal derived from the
station’s receiver or SSTV



picture-generating equip-
ment is limited in ampli-
tude by the limiter and is
fed to an adjustable gain
operational amplifier
whose output is connected
to six different audio band-
pass active filters. The se-
lection of component
values for each audio fre-
quency filter was made by a
computer program for ac-
tive filter design run on my
microcomputer (Table 1).
The SSTV audio frequen-
cies selected were 1200 Hz
(sync), 1500 Hz (black), 1700
Hz (gray), 1900 Hz (gray),
2100 Hz (gray), and 2300 Hz
(white).

The audio signal appear-
ing in the output of each ac-
tive filter is fed to a tran-
sistor driving an LED indica-
tor. When the appropriate
SSTV audio frequency ap-
pears within the bandpass
of the active filters, the
resulting output causes the
selected LED to illuminate.

Construction

The analyzer circuit was
assembled on a perfboard
pre-trimmed to fit the inside
of a 6 X 2" X 7"
cabinet. The perfboard is
4v,” X 4Y%” (Radio Shack
276-1394) and is mounted
on two Y2”-high threaded
metal standoffs. The IC
sockets and component
parts are point-to-point
hand-wired on the back side
of the board. This circuit
has not been converted to a
PC board. The bridge recti-
fier diodes and filter capac-
itors are assembled on a
separate 2% X 2" perf-
board which is mounted in
the cabinet on ' "-high
threaded metal standoffs.

The three-terminal volt-
age regulators are mounted
on the back of the chassis
which provides a ready-
made heat sink. The total
maximum current drain
when all LEDs are illuminat-
ed is 82 mA, which is so low
that the voltage regulators
have a very small heat rise.
The negative voltage regu-
lator requires the use of in-

sulating mounting hard-
ware (RS 276-1371) for prop-
er operation.

A piece of perfboard
4%” X %) was used to
mount the six LED frequen-
cy display indicators. A
strip of black plastic electri-
cal tape was attached to
the surface of the display
board on the side facing the
front of the cabinet to im-
prove display contrast. A
bezel with a high-contrast
filter for LED displays (RS
270-301) was mounted on
the front panel. Decals
were applied to the optical
filter to identify the SSTV
audio frequencies being
detected and displayed
The six LEDs were cement-
ed in place on the display
board using model airplane
cement. The display board
was mounted behind the
bezel using the bezel’s
mounting studs and small
1/8” fiber spacers.

LIMITER

SSTV_AUDIO 104F

Test and Adjustment

The power supply is the
first part of the unit to be
tested. Power is applied to
the transformer and the
regulator outputs are
checked for the proper plus
and minus 15 volts. The

power supply is then con-
nected to the circuit board
and pin 4 of each LM324 is
tested for plus 15 volts and
pin 11 for minus 15 volts.

An audio signal genera-

tor’:* is connected to the in-
put and the frequency ot
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Fig. 1. SSTV audio signal analyzer.

Desired  Computed -3dB
Frequency Frequency Bandwidth
(H2) Hz) (H2) Gain R1
1200 1200 88.4 1.2 150k
1500 1508 88.4 1.2 150k
1700 1713 88.4 1.2 150k
1900 1900 88.4 1.2 150k
2100 2098 88.4 1.2 150k
2300 2327 88.4 1.2 150k

C1=C2
R2 R3 (uF)
490 360k .01
310 360k .01
240 360k .01
195 360k .01
160 360k .01
130 360k .01

Table 1. Computer-derived data for SSTV audio signal analyzer bandpass active filters.
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Internal layout showing components mounted on perfboard on metal standoffs.

1200 Hz is selected. The
trimmer control on the
1200-Hz audio filter is ad-
justed for maximum bright-
ness from the 1200-Hz LED
frequency indicator on the
display. The signal genera-
tor is now switched to 1500
Hz and the appropriate au-
dio filter trimmer control is
adjusted for maximum
brightness from the
1500-Hz LED on the display.
The same procedure is to be
repeated for the remaining
four frequencies. (See Fig.
3)

An audio signal genera-
tor is again reset to 1200 Hz
and the sensitivity setting is
reduced until the 1200-Hz
display LED just illumi-
nates. The trimmer control
on the 1200-Hz active filter
is again adjusted for maxi-
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LM]QDK 5 —————5 15V
2 I
1DDOXF 2,.F
I .

- +

FUSE

252v CT
500mA
CALECTRD
#DI=752

I 50v

mum brightness on the
1200-Hz LED indicator at
this reduced input sensitiv-
ity. This procedure is then
repeated tor the remaining
five frequencies. The last
test is to manually step the
audio signal generator
through the six frequencies
and observe that each LED
turns on individually as the
signal generator is switched
from 1200 Hz to 2300 Hz
The SSTV audio signal ana-
lyzer is now ready for use.

Operation

Connect the SSTV audio
signal analyzer to the audio
output from a receiver that
is tuned to an SSTV signal,
the output from an active
SSTV camera system, or an
SSTV tape. Advance the
sensitivity control until the

POWER
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3

LMSZOK 15 —o =13V
10DDKF S I ,

"ANTALUM

FGND

Fig. 2. Power supply.
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LEDs are flickering from the
presence of the SSTV audio
signdl. When the receiver is
properly tuned to an SSTV
signal, the 1200-Hz sync fre-
quency indicator will
flicker at a steady rate of 15
Hz

The 1500-Hz to 2300-Hz
frequency indicators will be
illuminated depending
upon the picture video con-
tent. Fig. 4 shows how the
analyzer display will pre-
sent different SSTV signals
If the sensitivity control is
set too high, all LEDs will be
driven on

Conclusions

This little unit should be
of considerable help in en-
abling the SSTV experi-
menter to send pictures of
improved quality and to act
as an aid in receiving pic-
tures.

I would like to hear from
those who build this unit as
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Fig. 3. Typical filter align-
ment.
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to how it performed for
them. Questions regarding
the unit are welcome but
please enclose an SASE. B
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Hustle
Triban_der I‘\ 3

Yagi You’ve Been Waiting for Is Now
Available.

This exciting new tribander sets the pace for dependable performance
with its two in one trap design — and the solid construction you've come 1o
expect from Hustler. In fact, its durable design is partially based on
concepts used in the time-tested and world-renowned Hustler 4-8and Trap
Vertical.

The 3-TBA is the smallest full-featured tribander available today. It
offers excellent front to back ratio and SWR at resonance. Plus, it'is
engineered fo provide the widest possible bandwidihs with superior
power handling capacity.

A special heavy-duty saddle prevents mechanical distortion. Although
light enough to ship UPS, and enable use of smaller, less expensive rotors,
the 3-TBA can manage windloads up to 100 MPHL its turning radius is only
14 feet.

Allin all, you can't surpass the Hustler 3-TBA for top triband quality: Hustler
— still the standard of performance.
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For more information on this
and other fine Hustler amateur
radio products, contact:

3275 North “B” Avenue '’
Kissimmee, Florida 32741

an Ammmm\ Company
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Darrell D. McKinley WB4PWC
611 N.E. 14th Court
Ft. Lauderdale FL 33304

sing an SSB rig for
RTTY can be hard on
tubes, depending on how
you tune up your rig. Many

More for Less

— this tune-up procedure gives more RTTY output,
less heat to dissipate

hams, | have found, tune
their rigs the same as they
would for CW or SSB, then
reduce the drive to about

DX (by Stu Gregg, NF42) if:

X ..you’re not a BIG GUN (yet)

- - -you think IRC means International Red Cross
- . you're still working on your DXCC
you think WAC means a female army person

A -you think that ‘Slim’ is just a skinny ham

DX IDIOTS ARISE!

Dick Bash says you need THE COMPLETE IDIOT'S GUIDE TO

The Idiot's Guide pulls no punches and doesn’t ‘snow’ you
with nonessentials, but it does unlock some DXers’ secrets:
for example: How to QSL, What to say, Where to place your
antenna, How much power to use, Whose awards can you get,
Why and When to use SSB or CW, and much more. . .things
that you need to know, and information that Honor Roll mem-
bers had to learn the hard way.

So Bash says, why be a dummy when you can be a real IDIOT
with this book? (You're gonna make me jealous if you suc-
ceed, of course, but waht the heck . . )

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers
nationwide for only $12.95, but it you can’t stand to wait, send
BASH $14.45 (which will cover First Class postage, and Dick
packing the book with his own crafty hands). Oh yes, if you
live in California, please include 84¢ more for Sales Tax.

BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115

San Leandro, California 94577
(415)352-5420

v 26

50 73 Magazine * November, 1981

half power or half the plate
current. This is a poor
method to use as you are
operating on a very low part
of the efficiency curve
(power input versus power
output) of your final tubes.
Try the above method into
a dummy load, reducing
your drive after tuning for
CW to half the plate current
and note the power on a
power meter. Now, figure
your input power (Ep X Ip)
and subtract the output
power from the input
power. The result is the
amount of power (heat)
your final tubes must dissi-
pate.

Now retune, using the
same amount of drive you
used when tuning up for
CW, but instead of loading
for maximum output pow-
er, reduce your loading to
about ten mils over one-
half the plate current you
were loaded to for CW, re-
tuning the plate for a dip as
you reload. Now, for RTTY
operation, adjust the drive
to the point where your
plate current (half the CW
current) just begins to drop.
This value should be one-
half the current you nor-
mally load to for CW. Your
plate input power should

be the same now as before,
but check the output power
meter reading and you will
find about twice the power
output as before. And,
again, subtract the output
power from the input pow-
er, and you will find your
tubes now have less than
half the power (heat) to
dissipate as before. Adding
a muffin fan to draw the
warm air out of the final
compartment will be an
even greater tube saver.

If you're using a linear, it
should be tuned after your
exciter and should be tuned
for maximum output with
the available drive you now
have from your exciter
tuned for RTTY. If you wish
to run less than the max-
imum your linear will put
out, reduce the loading on
the linear, retuning the
plate for the desired power
output. Do not reduce
power by reducing the drive
on the exciter as this puts
your tubes in the low effi-
ciency part of the power
curve.

Don’t take my word for
this method—try it! Your
tubes will love it. Test this
method and prove to your-
self it works, and save on
those tubes. M



Communications
Terminal &\

The perfect addition to any
amateur radio installation!
Complete, automatic send/
receive of Morse code (cw)
Baudot code (RTTY) and ASCII
code (RTTY). Works with

any video monitor.

7-Channel Battery Back-Up Memory, the Theta 7000E has
seven keyboard-selectable, non-volatile, random access
memory channels each of which can hold 64 characters. Data
in these memories is alterable at any time and is retained
when power is removed. Messages in these memory channels
can be repeated 1 to 9 times via keyboard command. All
channels may be daisy-chained for continuous read-out.
Channel number in use Is indicated on display.

Wide Range of Transmitting and Receiving Speeds, 5 to 50
wpm in Cw with autotrack on receive. Standard RTTY speeds
of 60, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and
300 Baud ASCII code.

Self Contained Demodulator, three-step shift selects either
170 Hz, 425 Hz or 850 Hz shift with manual fine tune control
of space channel for odd shifts. High/low tone pair select.
Mark only or space only copy capability for selective fading.

CONVENIENT KEYBOARD FEATURES, automatic keyboard-operated
transmit, (KOX) or manual keyboard transmit. Unshift on space, reverts
to LETTERS case after reception of each space character in Baudot
code. CRILF is automatically inserted every 60, 72 or 80 characters
while transmitting. Cw identification, in RTTY mode. Echo function,
prerecorded cassette tapes can be read and transmitted. Test
messages, "RY"” and “QBF". Transmit word mode, characters can be
transmitted in word groupings.

>

<B[IITA. Theta 7000E
Microprocessor-Controlled

New versatility
for the old bear
in your station

Suggested
List:

Model 7000 Drake Theta 7000E Terminal $1095,00
Model 7009 Drake TR-930 Video Monitor § 185.00

Crystal Controlled AFSK Modulator:

High Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 2125 2125 2125
Space 2295 2550 2975

Low Tone Pairs Shift 170 Hz 425 Hz 850 Hz
Mark 1275 1275 1275
Space 1445 1700 2125

« Printer Intertace for Hard Copy, all modes for paratlel ASCI| printers.
Loop keyer for conventional teleprinters. * Composite Video Output, for
any standard video monitor. *Kansas City Standard AFSK Output, KCS
tone pair for ASCII. * Large Capacity Display Memory, two page display
memory contains 32 X 16 lines per page. * Split-Screen, with a
keyboard command, the display can be divided in two; the upper half
for transmit and the lower half for receive. Messages can be composed
while recelving. « Buffer Memory, 53 character type-ahead keyboard
buffer. » Word Wrap-Around, in receive mode, word wrap-around
prevents the last word on a line from becoming split in two. Moves
whole word to next line. ®* Automatic Letters Code Insertion, if desired,
LETTERS (diddle) code can be transmitted continuously in a pause of
transmitting from the keyboard. * Audio Monitor, a built-in audio
monitor circuit with automatic transmit/receive swltching enables
checking of the transmit/receive tones. * Transmitter Keying Circuitry,
keys either grid block, cathode keyed, or solid-state transmitters. ®
Power Requirement, The Theta 7000E requires only 13.6 Vdc @ 1 amp.
Plugs into 13.6 Vdc accessory jack on PS7 or PS75 power supplies. ®
Effective Packaging for RFI Protection, well designed metal cabinet and
protective circuits prevent RFI. « Terminal Size: 15.8"W x 11.8"D x
4.7"H (40 x 30 x 12 cm) » Weight: 11 Ibs (5 kg) * Monitor Size: 8.7"W x
9.8”D x 8.9"H (22.1 x 24.1 x 22.6 cm) * Weight: 11 Ibs (5 kg)

\
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L

R.L.DRAKE COMPANY

Line output, input levels as low as 15 mV rms
(47 kilohm) wlll result in an output of 1 mW
nominal into a 600 chm balanced line. Output
level adjustable by internal pre-set level
control. Interfaces low level audio to RTTY

Model 1230 LA7 Line Amp“ﬁer $49.95 suggested List

terminal unit or phone line that requires a 600
ohm balanced/unbalanced input. One 36"
phono to phono cable supplied. * Size: 45"L x
1.3"H x 2.5"W (11.4 x 3.3 x 6.4 cm). Weight:

.3 Ibs. (.14 kg).

540 Richard St., Miamisburg, Ohio 45342, USA
Phone: (513) 866-2421 « Telex: 288-017
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Karl T. Thurber, Jr. W8BFX
317 Poplar Drive
Millbrook AL 36054

Inside the Palomar Preamp

— big ears for your receiver

R egardless of the sophis-
tication, cost, or com-
plexity of one’s amateur ra-
dio equipment, there al-
ways seems to be room for
adding a few custom acces-
sories to round out the sta-
tion’s inventory. One of the
most common accessories
is the receiving preamplifi-
er. Most of the best-de-
signed (and costly) trans-
ceivers and receivers sold
today have enough sensitiv-
ity and front-end rf selectiv-
ity to make the purchase of

a preamplifier of question-
able usefulness—though
this "“armchair speculation”
does not always hold water.
Older and especially vacu-
um-tube era and SWL-ori-
ented equipment can al-
most always profit from the
installation of a preamp.
Thus | looked forward with
anticipation to trying out
one of the new Palomar En-
gineers P-310X transceiver
preamps. | obtained one at
the 1981 ARRL National
Convention at Orlando, to

try out with some 1980s vin- that occasionally gave trou-

tage gear.

The new Palomar unit is
the successor to an earlier
model, introduced about
three years ago, that was
styled along the lines of
most Palomar accessories:
die-cast aluminum cabinet
with a bright red-orange
cover. The older unit cov-
ered the 1.8-54-MHz range
and featured circuitry and
gain comparable to the
newer version, but it had a
transmit-receive (T/R) relay

S ew e,

Palomar Engineers P-310X transceiver preamplifier (Photo courtesy of Palomar Engineers)

Palomar Engineers
Transceiver Preamplifier

28
IR e 10 1023 \
- 2354
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ble. The new bi-linear
P-310X is actually one of a
line of four similar preamps
offered by Palomar. Its
closest cousin is the P-312X,
which is similar but is de-
signed for 12-V dc opera-
tion. The P-308 is a receiver-
only ac-powered preamp,
while the P-305 is the same
receiver-only unit but in-
tended for 9-V dc operation
using a standard transistor
radio battery. Though all
models are similar, the
P-310X is the top of the
line; its bi-linear circuitry
features T/R sensing for
automatic cutout of the
preamp while transmitting
and the built-in power sup-
ply allows convenient
hookup to an ac outlet by
means of the six-foot three-
conductor power cord.

The preamp uses a tuned
rf amplifier which covers all
of the ham bands from 160
through 6 meters (1.8 to 54
MHZz) and all radio services
in between, The continuous
coverage feature also
makes it suitable for gener-
al-coverage and SWL pur-
poses. At the heart of the
unit is a low noise dual-gate
FET transistor amp which
affords a1.5-to 3.5-dB noise
figure. Input and output im-

Continued on page 180



Introducing incredible turing accuracy =t avincr=diby  cemmunicaticns acsusately wizh BFO Pitch Control.
affordable price: The Commrand Series RF-3100 Aarttokring in yeur favorte prog-ams without lifting
31-band AM/FM/SY/ rezzivar® No afi-ge-? Tren consider the Parasonic
other shortaave receiver zrings in RF-333C 8-oand AM/FM/SW receiver
PLL-quartz sy1thesized t_ning and (1.610 30 M-2) has microcamputerized
all-band digital readout icr as low a preset Jushbutton “uning, for program-
price.* Thetuner tracks and “locks’ minJ 12 differant broadcasts, or the
onto your signal, and -he 5-digit dis- same broaccast 12 days in a “ow. Auto-
play shows exacily vha" irequency matcally. It even 1es a quartz alarm
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This Panasonic Command Series’
shortwave receiver brings the state of the art
clo§gr to the state of your pocketbook.
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With PLL Quartz Synthesized Tuning and Digital Frequency Readout.
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Tim Daniel N8RK
73 Magazine Staff

Four New Books for
Experimenter

1 magine that it is a rainy
% Saturday afternoon. Sol
has gone on a rampage,
leaving your favorite DX
band in disarray. Instead of
searching for a new country
to work, you decide to
warm up the soldering iron
and build a simple yet use-
ful project. Next you turn to
the bookshelf to find a
source for your rainy day
fun.

Beginner’s Handbook
Of IC Projects

The lucky experimenter
will find a copy of the
Beginner’s Handbook of IC
Projects by David Heiser-
man. This 216-page Pren-
tice-Hall publication covers
building, troubleshooting,
understanding, and testing
elementary integrated cir-
cuit projects. The emphasis
is on construction. Each of
the 84 projects has a
schematic diagram accom-
panied by a parts list and
brief description of circuit
operation. The author en-
courages the builder to use
a solderless breadboard to
debug and experiment with
the circuits; they can later
be built in a more perma-
nent fashion.

The circuits in the Begin-
ner’s Handbook of IC Proj-
ects range from a ”“Simple
Light Flasher” to a "15-
Channel Rf Synthesizer.”
The parts required to build
the projects include garden

variety TTL chips as well as
more exotic linear ICs. If
your junk box is not up to
snuff, then you can get
most of the components
from Radio Shack or one of
the mail-order houses. De-
tailed pinout and function
information for the ICs is
given in an appendix.

The projects in this hand-
book are not earth-shatter-
ing achievements that will
change your life, but they
are certainly fun and edu-
cational. If you are a hands-
on type who enjoys simple
yet state-of-the-art projects,
then consider adding Begin-
ner’s Handbook of IC Proj-
ects to your library. Both
hardbound and paperback
editions are available from
Prentice-Hall, Englewood
Cliffs NJ 07632,

Ed Noll’s Solid State Circuit
Files, Volumes | and Il

Have you ever wondered
just what a common collec-
tor amplifier does or how a
counter circuit works? Your
search for this kind of infor-
mation might lead you to
Ed Noll’s Solid State Circuit
Files. This two-volume set is
published by Howard W.
Sams and Company. Each
book is designed to give
electronics buffs practical
experience with the circuits
that form the building
blocks for our modern-day
technological wonders.
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Volume | of Solid State
Circuit Files covers bipolar
transistor, FET, and linear
IC circuits. There are more
than 60 circuits, starting
with simple transistor am-
plifiers and progressing to
the popular linear IC de-
vices. Each file includes a
circuit diagram, a detailed
technical description, and a
suggested procedure for ex-
perimentation. Digital cir-
cuits are featured in Vol-
ume Il. The 61 files are
evenly split between CMOS
and TTL applications that
range from basic gate func-
tions to multichip counter-
display designs.

The student or serious ex-
perimenter who is armed
with Solid State Circuit
Files, a breadboard, and a
handful of parts can obtain
a good understanding of
what makes a circuit tick. If
you have already mastered
the basics, then the circuit
files can be a helpful refer-
ence when you want to re-
fresh your knowledge of a
specific circuit: Volumes |
and |l of Ed Noll’s Solid
State Circuit Files are
available from Howard W.
Sams and Co., 4300 West
62nd St., PO Box 7092, Indi-
anapolis IN 46206.

Troubleshooting
Solid-State Circuits
The third book that you
might reach for on a rainy
afternoon would be Trou-

the

bleshooting Solid-State Cir-
cuits by George Loveday
and Arthur Seidman. The
core of the text centers on a
“concise description of ma-
jor solid-state devices and
their operation in practical
circuits. . .followed by a
discussion of how these de-
vices and circuits fail and
what troubleshooting tech-
niques are employed to iso-
late and correct the fault in
minimum time.”

Troubleshooting Solid-
State Circuits is written as a
study text for a course in
electronics troubleshoot-
ing. There are exercises for
the student to solve and
answers to the exercises in
the back of the book. This is
not a how-to-do-it style
book. You won’t find step-
by-step instructions to build
a super-duper bang box; in-
stead, you will have a
resource for learning how
basic circuits operate and
how to diagnose their ills.

The first chapter can be
particularly helpful to a
beginning troubleshooter,
since it describes how to
use measuring instruments
as well as the basic pro-
cedures used to diagnose
even the most complex
electronic equipment. A
106-page softbound edition
of Troubleshooting Solid-
State Circuits is available
from John Wiley & Sons, 1
Wiley Dr., Somerset N)
08873.8
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Terry L. Dobler WA7ZGP
1205 Howard
Boise ID 83706

W ith the growing
number of CB-to-10-
conversion articles, an urge
to do my part and liberate
one from 11 meters finally
got the best of me. | ob-
tained a Realistic TRC-452
and was then faced with the
problem of which of the
many band plans to use. A
listen on 10 with the FT-101
only served to compound
the problem. Then along
came the January, 1980, 73
with a CB-to-10 FM conver-
sion, and | was sold!

A Sams for the 452 was
obtained and studied at
great length. The TRC-452
uses a uDP-585 chip as the
heart of the synthesizer.
This chip has a BCD pro-
grammable divider, so it
was decided to use thumb-
wheel switches for channel
selection.

[ '
R4 R5
92048 92040
A A

CB to 10

— part XXXI: simplified offsets

The unit was then placed
on 10 FM using the January,
1980, and November, 1978,
73s as a guide. The cover-
age using the thumbwheel
switches is 29.000 to 29.990
MHz, so care must be used
to ensure that all transmis-
sions are in the amateur
bands, but no trouble has
been experienced with this.
If you are nervous, an addi-
tional circuit could be add-
ed to prevent out-of-band
transmission, but that’s
another project.

The only thing left to do
was to find a simple circuit
to obtain the 100-kHz offset
used by repeaters on 10.
Another search through
back issues of 73 yielded
the 600-kHz offset for 2m
which became the inspira-
tion for the circuit in the ac-
companying diagram.

e »

The offset circuit con-
sists of two main portions:
the subtraction logic and
the switching logic. It is
placed between the
100-kHz BCD switch and
the programmable divider
inputs. Four exclusive NOR
gates are used to achieve
subtraction in conjunction
with two NAND gates used
as inverters and four 1N914
diodes wired as OR gates.
The 74LS266 was chosen, as
were all of the parts used,
because it is readily avail-
able. Since it uses open col-
lector outputs, resistors R7
through R10 must be used,
but if a 74135 exclusive
NOR gate package can be
located, the four collector
resistors can be eliminated,
further simplifying con-
struction. Resistors R1
through R6 are all pull-
down resistors to ensure

OouTPUT
8 o

1o

+5v

ALL DIOOES INSI4

Fig. 1.
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that the gates see the cor-
rect logic levels.

The 74157 is a quad
2-line-to-1 data selector. A
pair of 7400 NAND gates
and a 7805 regulator to in-
terface the offset circuit to
the radio make up the
switching logic. The
TRC-452 uses an 8-volt line
which goes low on transmit
to switch the radio between
receive and transmit. This
line is brought down to the
5 volts required by the TTL
logic by the 7805. A switch
on the front panel is used to
remove the 8-volt transmit
line when no transmit offset
is desired.

If you sit down and work
out the innards of the sub-
traction logic, it will be-
come obvious that it is a
binary rather than a true
BCD subtraction, but this is
really only a problem using
BCD switches when 1 is sub-
tracted from zero. The an-
swer is 15 instead of the 9
we would get with a BCD
subtraction. Rather than
add more circuitry to gloss
this over, | decided to use a
NAND gate left over to
sense this invalid code and
inhibit the offset. This is the
function of U3C and con-
forms with the main design
goal of a simple, easy-to-
build circuit.

Hopefully, this 100-kHz
offset will be of use to
others who are converting
this or similar CB units for
use on 10-meter FM. Pick
up your soldering iron and
have at it! I’ll see you on 10
FM. B



SAVE $600. -
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Towen & Autenna Deal $100
E-X-T-E-N-D-E-D Reg.

During the month of August AES purchased $49995
a bunch of the HY-GAIN Super Tower &
Now

Antenna Deals for stock. Limited quantity
still available - first come first served!. only
{$3999% |
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Here’s what you get! . ..

HY-GAIN HG52SS 52" Self-Supporting Crank-Up
Tower for antennas up to 9 ft2 @ 50 mph. All steel with

improved guide system for close-tolerance structurat
support, hand-cranked winch. Inside and outside sur-
faces hot-dipped galvanized. Requires no guying at
rated load, retracts to 21’ for weather or service. With
base & rotator plates, 10 mast & (3} coax supports
HY-GAIN TH5DX Thunderbird 5 element triband
beam for 20, 15 & 10 meters. Three active elements on
15 & 20m; four active on 10 meters. High average gain
and front-to-back ratio; handles maximum legal power
Boom length 18', longest element 31', turning radius
18', wind area 6.4 ft?, wt. 50 Ibs. Includes BN-86 balun
HY-GAIN 2BDQ Trap Doublet for 40 & 80 meters
pretuned traps, true half-wave length performance on
both bands. Overall iength 101", Includes weatherproof
center insulator, end insulators and BN-86 batun.
HY-GAIN HDR300 Heavy-Duty/Digital Readout
Rotor. Arugged, dependable rotor with a digital readout
console control. Rated for 25 f? of antenna area, tower
mounted. Stall torque: 5000 in/Ibs., Braking torque:
7500 in/Ibs. Readout out accurate to + 1°. Mast sizes
1'4"to 3" 0.D., requires 8-conductor control cable

Here’s what it costs! . . .

Model & Description Ham Net
HG52SS Crank-up Tower . . . .

HG10 10’ mast

HGCOA Coax Arms (3)

TH5DX Tri-Band Antenna . . ..

2BDQ Trap Doublet

BN-86 Baluns (2)

HDR300 Rotator

Total Ham Net Value $1966.75 4
You Pay Only .. $1366.75* {
*Add $40 to substitute TH6DXX for TH5DX. #

YOU SAVE $600.00 i~

PLUS FREE DELIVERY
< | .

AE RN AT AT AT AT Z NI IR

P2 4P AV RSP

Last Chance! - Original offer expired August 31st. 1981

C-7800 450 Mhz FM Transceiver

(1) Mode selector (2) Squelch (3) Push on/volume control {4) Power selector (5) Channel selector (6)
Memory enter key (7) Spare key (8) Memory recall key (9) MHz key (10) Scan all key (11) Call key (12)
Scan memory key (13) CCL Key (14) Scan mode switch (15) Scan speed switch {16) S/RF meter {17) UL
indicator {18) Rl indicator {19) R2 indicator (20) Freq. display {21) Stand (22) Frequency up-down control
8-bit Microcomputer:

The C-7800 incorporates an 8-bit microcomputer with high processing capabil-
ity. The brand-new LSI, which has been developed especially for this trans-
ceiver, has a huge memory capacity twice that of conventional LSls. A full 16K
bits for read only memory (ROM) and 0.6K bits for random access memory
(RAM). This is the brain of the C-7800 which precisely controls the many active
functions such as multi-mode scanning and 5-channel memory. It actually
memorizes. thinks, and makes decisions for quick and correct channel control
The microcomputer offers the following functions:

¢ Capable of memorizing, or programming any five (5) frequencies. ® Scans up
and down the five stored channel frequencies. ® A frequency range from 438 Mhz
to 449.975 MHz divided into 12 steps of 1 Mhz each, and each 1 Mhz span
scanned up and down at 25 or 50 KHz intervals. ® Automatic search for busy or
vacantchannels. ® Two switchable scanning speeds. ® A higher priority given to
the call channel. ¢ Memory back-up. Preprogrammed channel frequencies are
maintained in the memory when the main power to the unit is switched OFF. An
abnormal low supply voltage makes an internal DC-DC converter maintain the
back-up voltage at a constant level. ® Up to 480 channels can be selected using
the non-contact channel selector which has 24 steps per rotation (240 channels
at 50 KHz interval and 480 channels at 25 Khz)

RECEIVER SECTION TRANSMITTER SECTION

Receiver type ........... Double superheterodyne [ Transmitter power output .......10 watts/] watt
I.F. frequenctes. Ist 21.4 MHz, 2nd: 455 kHz | Output impedence. ... <.eeee.. 50 0hms
Sensitivity: 0.5uV {20db QS), 0.4uV (12dB SINAD) | Spurious response rejection. ... ......-60dB
Pass bandwidth .................. £7.5 KHz (-:6dB} § Maximum frequency deviation. ... +5kHz
Selectivity Greater than 60 dB at 25 kHz | Modulation type.... . Variable reactance
Squelch threshold sensitivity. ciooeees 0.2uV I AF response ...... 300 Hz to 3000 Hz
AF output 2w into 8 ohms @ 10% distortion | Microphone input impedence.......... 600 ohms
AF load impedence ........................ 8 Ohms | Supply voitage/current........... 13.8 vdc/4.5 A
Standby current .........oooieiiiieeeenn... 06A | Size. e 66"Wx23'hx9.47d, 6.6 Ibs

New AES Branch - CLEARWATER, Fla., 1898 Drew St. Ph. (813) 461-4267
STORE HOURS: Mon, Tue, Wed & Fri 9-5:30; Thurs 9-8; Sat 9-3

LAS VEGAS & CLEARWATER stores NOT open Thursday evenings.
E-X-P-A-N-D-E-D WATS PHONE HOURS
Our MILWAUKEE Headquarters will answer the Nationwide WATS line
1-800-558-0411 until 8 pm (Milwaukee time), Monday thru Thursday.

Call Toll Free: 1-800-558-0411 """y lirsus """

AMATEUR ELECTRONIC SUPPLY..

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

AES BRANCH STORES
ORLANDO Florida 32803
621 Commonwealth Ave.
Phone (305) 834-3238
Fla. Wats 1-800-432-9424

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388
Ohio Wats 1-800-362-0290
Outside.Ohio 1-800-321-3594 Outside Fla. 1-800-327-1917

ASSOCIATE STORE
LAS VEGAS, Nevada 89106 ERICKSON COMMUNICATIONS
1072 N. Rancho Drive CHICAGO, Iltinois 60630
Phone (702) 647-3114 5456 N. Milwaukee Avenue
Pete, WASPZA & Squeak. AD7K Phone (312) 631-5181
Outside Nev. 1-800-634-6227  Qutside ILL. 1-800-621-5802
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MORSEMATIC
MM-1 KEYER
: COMPUTER':‘ZED KEYER. ..GREAT FOR

CK-1 CONTEST
KEYER $129.95

KT-1 KEYER/TRAINER $129.95

MT-1 MORSE TRAINER $99.95
ISOPOLE VHF ANTENNAS

ISOPOLE 144 OR220JR. $29.95
ISOPOLE 144 OR 220 SR.  $39.95
 HANDHELD SPECIALS!

YAESU F1-207R $259.95
KENWOOD TR-2400 $299.95
ICOM 1C-2AT $239.96
TEMPO S1-T $249.95
TEMPO 81 $229.95

“TR-2400 AND FT-207R SPECIAL

ALPHA AMPLIFIERS;
IN STOCK

ALPHA 374A $2155.00
ALPHA 78 $2865.00
ALPHA 76PA $1975.00

HAM IV ROTATOR $165.00
TAILTWISTER $235.00
'WRITE FOR COMPLETE SPECIFICATIONS ON AEA
KEYERS OR ALPHA AMPLIFIERS

WE STOCK KENWOOD, ICOM AND YAESU

SEND $1.00 FOR CATALOG AND USED LIST AND
| WE WILL ADD vou TO oua MA!L!NG LIST

06- 259-9554

CONLEY RADIO SUPPI.Y
318 N. 16TH ST.,

AC. SUPPLY

'ME-1 MEMORY EXPANSION ~ $1485
'BOARD FOR MM-L KEYER $59.95  #C-2 350 Ma.
MK-1 STANDARD KEYER $79.95 $9.95

LIMITED OFFER--SUBJECT TO STOCK ONHAND

BILLINGS, MT 59101

HGL Communications Is Proud
To Gnnounce That Our
Amateur Radio Products Are

Being Stocked At The
Following Leading Amateur
Dealer Stores:

EASTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
28940 Euclid Ave.
Wicklitte, OH 44092
(216) 585-7388

ELECTRONICS INTER-
NATIONAL SERVICE CORP.
11305 Elkin Street
Wheaton, MD 20902
(301) 946-1088

MIDWEST UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
4828 W. Fond du Lac Ave.
Milwaukee, Wl 53216
(414) 442-4200

DIALTA AMATEUR RADIO
SUPPLY
212 - 48th Street
Rapid City, SD 57701
(605) 343-6127

UNIVERSAL AMATEUR RADIO
1280 Aida Drive
Reynoldsburg, OH 43068
(614) 866-4267

WESTERN UNITED STATES:

AMATEUR ELECTRONICS
SUPPLY
1072 N. Rancho Drive
Las Vegas, NV 89106
(702) 647-3114

CW ELECTRONICS
800 Lincoln Street
Denver, CO 80203
(303) 832-1111

HENRY RADIO, INC.
2050 S. Bundy Dr.
Los Angeles, CA 90025
(213) 820-1234

SOUTHERN UNITED STATES:

ACK RADIO SUPPLY COMPANY
3101 4th Ave. South
Birmingham, AL 35233
(205) 322-0588

AGL ELECTRONICS
13929 N. Central Expwy
Suite 419
Dallas, TX 75243
(214) 699-1081

AMATEUR ELECTRONIC
SUPPLY
621 Commonwealth Ave.
Orfando, FL 32803
(305) 894-3238

AMATEUR ELECTRONIC
SUPPLY
1898 Drew Street
Clearwater, FL 33515
(813) 4614267

AMATEUR RADIO CENTER
2805 N.E. 2nd Ave.
Miami, FL 33137
(305) 573-8383

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Bellmount Hills
Shopping Center
Smyrna, GA 30080
(404) 432-8006

GISMO COMMUNICATIONS
2305 Cherry Road
Rock Hill, SC 29730
(803) 366-7157

MADISON ELECTRONICS
1508 McKinney Ave.
Houston, TX 77010
(713) 658-0268

N & G DISTRIBUTING CORP.
7201 N.W. 12th Street
Miami, FL 33126
(305) 592-9685

RAY'S AMATEUR RADIO
1590 US Highway 19 South
Clearwater, FL 33156
(813) 535-1416

Call Or Stop-In And See
HAL Equipment At Your

Favorite Amateur Dealer.
Write today for HAL's latest RTTY catalog.

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801

217-367-7373

G—




CT2100

HAL Puts MORE Behind The Buttons

Black

= Half
72 or 36 White of Auto
Chgracter Characters DFulll g:rl\le
Lines Unshift uplex (o]
45-1200 Baud RTTY 2 Page Status on. Synchronous
1-100 WPM Morse Display Indicator Space Idle
Code on Screen (Fo: Baudot) (“Di‘ddle")
4 l ' unications Tel'minLl CT2100
y i fl
[l = DATA ——— B SMLAY - vx RX CONTROL — ~ MOv::LOI
( B MODEM TUNING INDICATORS /o =, ‘
RITY WG reORM AUTO ATTY ST onp MARK *’'e SPACE w 5 AYOC aCvE NORM ‘ [« 71171}
!
ALto ;}3 RTTYT ’ Audio’or Transmit
i Vel Mark-Hold Shifts RS232 and Receive
i el : Data [With RTTY Loop Devices
RTTY Demodulators (High or Low Tones) : P A Sl gy
¢ High Tones (U.S. Standard) LED Tuning Indicators Input Audio P

* Low Tones (IARU Standard)

-Plus- From input or Output
* 103 Modem (1070/1270 HZ) On-Screen Tuning Bar Receiver or Tape Signals
¢ 202 Modem (1200/2200 HZ) Plus- Internal Speaker
Ext. Scope Connections Plus External Output
~—CT2100 System:
e CT2100 Communications Terminal e RM2100 Rack Adapter W
e KB2100 Keyboard e MSG2100 2000 Character

¢ Video Monitor “Brag Tape’” ROM
* Printer (300Bd Serial ASCIi-MPI-88G)

® 24 Line Display
* 2 Pages of 72
Character Lines
.or.
4 Pages of 36
Character Lines
¢ Split Screen

ml Communications Terminal

(with KB2100) P s
KB2100
~
£ g NOW! HAL Equipment is
HAL COMMUNICATIONS CORP in stock at leading Amateur
Box 365 Dealers.

Urbana, lilinois 61801
217-367-7373



Stirling Olberg W1SNN
19 Loretta Road
Waltham MA 02154

An X-Band Swept-Signal Source

— one for the road

uning up a waveguide

filter for an X-band re-
quirement can be a tedious
job. A swept-frequency os-
cillator seemed to be in
order. The sweep circuit
must tune an oscillator
across the band of interest.
It should provide a voltage
ramp which rises in ampli-
tude, abruptly falls to zero,
and then repeats itself. The
width and amplitude must
be adjustable in order to
control sweeping in the
band of interest. This same

sweep voltage could be
used to provide the hori-
zontal sweep for an oscillo-
scope, and when a detected
output is applied to the ver-
tical amplifier of the oscil-
loscope, a visual pattern of
the passband of the filter
can be observed. This form
of presentation also would
be helpful when tuning up
an X-band horn antenna, al-
though a sensitive receiver
would have to provide the
vertical sign.

A sweep circuit was de-

RAMP SIGNAL FOR SWEEP
AND SYNCHRONIZATION

— i

RAMP

~

— “,—T — ———————{VARACTOR TUNING

RAMP AND POWER

—® GUNN DIODE BIAS

signed which was applied
to the varactor tuning ca-
pacitor of a Gunn diode os-
cillator. It performed very
well for both applications.
A waveguide cavity wave-
meter then was inserted in
the detection waveguide to
provide a discontinuity in
the trace which could be
moved as the cavity wave-
meter was adjusted. This
provided markers that
would assist in indicating
passband widths, and when
the amplitude was calibrat-

MARKER
SOURCE

CAVITY

*12.9-13.5
VOLTS DC SUPPLY ELECTRONICS DOFPLER OUTPUT
DEYECYOE’
‘ YRAN%ﬁfnvER
{ HORN
30-MHz AMPLIFIER ke _] T
[oETECTOR OUT l 20001+
5
HORN
UNDER
TEST
PRESENTATION VERTICAL
INPUT
@ _@ TRANSMITTER
\ woRiZONTAL  ZTAXIS Ly TV
BLANKED INPUT
MARKER
| 70 GUNN
¢DIODE BlAS
SUPPLY #2

Fig. 1. Block diagram of method of presentation of swept signal.
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ed, also indicated levels of
attenuation or gain.

The filter being pro-
cessed using the above
technique is part of the
front end of a radar detec-
tor which is centered on
10.525 GCHz, the X-band
police radar assignment.
The filter forms a preselec-
tor for a varactor-tuned
Gunn oscillator transceiver
front end manufactured by
Microwave Associates. The
detected output of the
transceiver is fed into a
30-MHz i-f amplifier. The
combination makes an ex-
tremely sensitive radar de-
tector.

The output of the super-
heterodyne receiver de-
scribed above is directed in-
to an alarm system which
was tripping on signals from
other services which were
outside of the police radar
band. The receiver also is
used on the X-band amateur
assignments. When the
manual tuning control volt-
age is replaced with the out-
put of the sweep circuit and
the detected output and
sweep voltages are applied
to an oscilloscope, a pan-
oramic view of the spec-
trum can be observed.

A second, swept Gunn



oscillator is used in the
manufacture and tune-up
of horn antennas for radar
detectors which | manufac-
ture. The receiver described
above is located at a con-
siderable distance from the
transmitting horn, and the
sweep voltage from the
transmitting oscillator is ap-
plied to the receiver varac-
tor tuning over a long cable.
This allows the receiver to
be swept in synchronism
with the transmitter and the
resulting oscilloscope pre-
sentation used to assist in
making adjustment to the
horn antennas.

Considerable care in set-
ting up an antenna range as
described must be exer-
cised. It must, at my loca-
tion, be arranged so that the
transmitting horn is at right
angles to the nearby high-
way (which is in view) so
that jamming will not occur
to the Blue Wagons parked
along the highway.

A block diagram (Fig. 1)
of the test setup will give a
good idea of how to apply
the sweeper circuit to a sim-
ilar Gunn diode setup. A
Gunnplexer is used in the
amateur band receiver, but
without the oscilloscope
since mountaintopping is
hard enough without the
weight of my old Tektronix
535. The circuitry shows
how it is all done, with em-
phasis on sweeping the
transitting oscillator’s
50-milliwatt output. The
use of a higher-power Gunn
oscillator is anticipated
which will increase the
transmitting distance.

Let's take a look at the
sweeper circuit (Fig. 2). It
consists of a pulser keying a
monostable oscillator to
produce a very linear ramp
voltage. This voltage is fed
into a source-follower be-
cause the output of the
ramp is taken from the
junction point of the timing
capacitor, C, and its switch.
This is a fairly high-imped-
ance point and loading can

+12.3-13v
INPUT VOLTAGE

ag

' i e o >
51K | 10K 47x '
P
ECGIBY,
4 8 8
— 4 6
5 3 MPSI00
r . 555 555 | ) 2N3418
4.7x |
!
.1 2 | s I
o | r T
:‘_ 1 B | T 01 N 1L.OuF éIOOK |ox
1
1L.OuF | |
pio | l 1 ‘
. P S ‘__‘_ —
rl'l 033
‘ 5}
\ .
P
[ 12
3
| 7ecui =
¥_‘ REGULATOR

[ L.
B

" RAMP
OUTPUT

5oon

_,

L 310V
TO GUNN 0SC

j[

(E

BIAS VOLTAGE

>

~

=
)
I

Fig. 2. Sweep circuit and power supply for a swept-frequency Gunn oscillator.

destroy the ramp linearity.
The FET source-follower is
fed into an emitter-follower
which provides the output
voltage and current re-
quired to drive the varactor
tuning over the required
voltage excursion.

The two integrated cir-
cuits are 555 timers. One is
connected as an astable os-
cillator to produce the trig-
ger pulse for the second 555
which is connected as a
monostable circuit. The
timing of each of these
units can be made adjust-
able and some further de-
scription will assist in decid-
ing how fast it should be
made to sweep.

A 50-milliwatt Gunn os-
cillator swept over a
100-MHz frequency band in
0.8 seconds would cause
only small problems to any
kind of radar since the time
on a particular frequency
would be only a very small
part of the sweep time. But
| needed an oscilloscope
presentation and, of course,
a faster sweep, at least a
30-Hz rate. A sweep rate at
this speed will draw little at-
tention to its originator
because it is below the radi-
al velocity of an X-band
signal.’

This velocity factor, 31.4,

multiplied by the desired
detection speed of a radar
determines the rate whichis
used for the display system
of the radar. Example: 1884
divided by 31.4 Hz equals
60 miles per hour. So, if the
swept rate is less than 31.4
Hz, it will not indicate be-
cause most police radars
are calibrated to plus or
minus 1 mph. The radar re-
ceiver, of course, will de-
tect the signal, and, in fact,
it may just jam it so that it
cannot indicate any speed.
The best way to use this de-
vice is keep it pointed away
from roads and highways
when tuning up your radar
detector.

The circuitry shown uses
all fixed values so that the
sweep frequency will be be-
low the radial velocity de-
scribed. The components
marked A, B, and C can be
changed to suit the needs of
the constructor. Resistors A
and B can be potentiome-
ters and capacitor C will
have to be changed accord-
ingly. Consultation of data
sheets? for the timing rates
for the monostable and as-
table circuits will save con-
siderable time in choosing
the right values.

The MA 87125 varactor-
tuned Gunn oscillator
transceiver used in the

swept-signal source re-
quires 650 milliamperes of
current for the Gunn diode
bias. A circuit shown as part
of the sweeper circuitry,
marked bias regulator, will
provide ten volts maximum
at the desired current for
this purpose. If a greater
power output Gunn unit is
used, a larger regulator will
be required. A 78-series reg-
ulator will handle currents
over 1 Ampere.

The circuitry shown was
built as a breadboard on a
small piece of perfboard
with flea clips serving as
solder points for the com-
ponents. No particular care
was given to parts place-
ment and no problems were
encountered with the cir-
cuit wired in this manner.
Several other units were
made to be used mobile
and were mounted on a
printed circuit board manu-
factured by Peters Publica-
tions, PO Box 62, Lincoln
MA 01773, and will be avail-
able shortly at a moderate
cost.

When construction is
complete, it is advisable to
make the following simple
tests without connecting
the Gunn system to it. Todo
this, apply 12.5 to 13.5 volts
to the input voltage termi-
nal. This voltage can be
supplied from an automo-
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bile storage battery or any
convenient source. If a
vehicle battery source such
as a cigarette lighter jack is
used, additional filtering is
needed to keep out alterna-
tor or generator whine. Ad-
just potentiometer D to
provide a reading of 4 volts
as indicated on a voltmeter.
This will guarantee that the
sweeper starts off at the
center of the tuning range
of the varactor tuning sys-
tem for the Gunn oscillator.
Next, adjust potentiometer
E to indicate 10 volts at the
point indicated for the
Gunn diode bias voltage.

You may now connect
the transceiver to the sweep
circuit card. Be sure that
you remove the dc supply
while you are connecting
the circuit to the transceiv-
er. This unit costs consider-
ably more than you want to
throw away by blowing a
Gunn diode or varactor
with a spike caused by a

soldering iron or some oth-
er fluke.

When all connections are
completed and you are sure
of them, turn on the dc sup-
ply. You should be able to
detect rf output from the
Gunn oscillator with an rf
detector. If none is avail-
able, connect a voltmeter
to the Doppler output sol-
der pin and terminate this
point with a 500-Ohm resis-
tor. When the Gunn diode is
oscillating, the correct out-
put voltage should be 0.2
volts across this resistor. If
it is higher, adjust the screw
found in the waveguide
flange (just behind where
the antenna connects) until
the 0.2 volts appears. Make
sure the antenna is pointing
away from reflecting sur-
faces when making this ad-
justment.

Now that these adjust-
ments have been made, you
can be certain that the os-
cillator is sweeping from

NEW, MOLDABLE PLASTIC
Seals coax filtings from moisture

COAX-SEAL

© Only material that will adhere to poly viny!

of vinyl outer coax jackets.

o Forms and seals over odd shaped and
difficult fittings.

o Non-contaminating and non-conductive

© Wide ambient temperature range
(=30°F to +180°F)

o Stays flexible for years thus insuring
moisture proof connections

 Reuseable - allows you to quickly
disconnect fittings and reseal them with
the same materfal

® A must for satellite TV-microwave work

-wire antenna at solder joints-in the shack

Packaged in convenient ¥2” x 60" roll.
2 rolls $5.00 postpaid. 407

DEALER
INQUIRIES WELCOME

2 Meter Crystals — $3.95 each

(10 or More — 83.50 each)
Quick Delivery

and corrosion

10.465 CHz up to 10.525
GHz. With the voltmeter
connected across the varac-
tor tuning pin, readjust po-
tentiometer D so that the
meter now reads 8 volts.
With the voltage set at this
point, the ramp will pull the
oscillator through its range
and sweep approximately
+ 60 MHz either side of the
center frequency according
to the manufacturer’s spec-
ifications.® The sweep lin-
earity is considerably better
than the tuning linearity of
the varactor diode, so
bunching up of the swept
frequency will exist on the
high end. A small jump oc-
curs at the low end which is
caused by the breakover
point of the same diode,
also contributing to a non-
linear start of the ramped
frequency.

When using this device
outside or in a vehicle, it
must be remembered that
the oscillator is subject to

INEXPENSIVE

(COAX-SEALG .the new space age material that is quick and
simple to apply. Remove backing from approximately 6" of plastic
Wrap outer covering toward fitting. After wrapping, knead to form
a smooth surface and force out air. EFFECTIVE - FOOL PROOF -

Universal Electronics, Inc.

1280 Aida Drive, Reynoldsburg, Ohio 43068

WE’RE ROLIN ...
IN CRYSTALS!

temperature problems as is
any free-running oscillator
for which temperature
compensation has not been
made. The manufacturer
states that these units are
tuned at the factory to the
specified center frequency
+ 5 MHz with 4 volts on the
tuning varactor, and that
the electronic tuning stabil-
ity is — 350 kHz per degree
C. With this information
available, it should be evi-
dent that the sweep fre-
quencies available from
this unit are seriously af-
fected in the New England
weather, so in the winter
the antenna range is not in
use and 20 meters is again
my meat. @
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PHASE II
TWIN ANTENNA

Wb

@ SUPER80-POUNQ. 100-MPH GRAY MAG-
NETIC MOUNT WITH MYLAR BASE

® 5/8 WAVE FOR :”::)ASE 11 SIGNAL

e 1/4 WAVE FOR CLOSE-IN ANO RE-
STRICTEQ HEIGHT AREAS

© INSTANT CHANGE-OVER

o SUPERIOR PERFORMANCE

o STAINLESS STEEL SPRING ANO WHIP

o CHROME ON BRASS BASE- COMPARE!

@ BOTH ANTENNAS ARE FREQUENCY
ADJUSTABLE

o COMPLETE WITH 17 FEET OF FOAM
COAX ANO PL-259 CONNECTOR

® MAQE IN USA.
INTRODUCTORY PRICE:

, 29,95

COMPARE!

TWOANTENNAS FOR THE PRICE OF ONE!
AMATEUR-WHOLESALE ELECTRONICS

8817 SW. 129th Terrace, Miami Florida 33176

We Stock Crystals For:
Clegg Drake
Kenwood Midland
Standard Wilson
Lafayette Tempo

(We Also Accept Orders For Custom Crystals.)

Icom
Regency
Yaesu
VHF Eng

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

9 - 5 Monday thry Friday

o US DISTRIBUTOR o DEALER INQUIRIES INVITED

Rolin Distributors
P.O. Box 436 Department 7
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Dunellen, N.J. 08812
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BLAZING THE FRONTIER OF

|
1
-

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

MICROCOMPUTER
COMMUNICATIONS

FALL SALE

299

FREE ki incluoeo

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

« 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 t0149.995 MHz in selectable steps of5 or10 kHz.
COMPARE!

« SIZE: Unbelievable! Only 6%" by 2%" by 9%". COMPARE!

« MICROCOMPUTER CONTROL: All frequency control is camied. out by a
microcomputer.

« MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is
P'essed, a brief musical tone indicates positive entry into the microcomputer.
COMPARE!

= PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency Is selected by buttons on the front panel of microphone.

« 8 CHANNEL MEMORY: Eachmemory channelis reprogrammable and stores
the frequency and offset. Memory is backed up by a NICAD battery when
power is removed.

< INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
front panel, memory channel 1 may be accessed immediately.

MEMORY SCAN: Memory channels may be continuously scanned for quick
location of a busy or vacant frequency.

PROGRAMMABLE BAND SCAN: Any section of the band may be scanned In
steps of 5 or 10 kHz. Scan limits are easily reprogrammed.
DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
corre'cl frequency. COMPARE this with other units that claim to scan in 5-kHz
steps

THREE SCAN MODES WITH AUTO RESUME: “Sampling” mode pauses at
busy channeis, then resumes. “Busy mode stops at &4 busy channel, then
resumes shortly after frequency clears. "Vacant” mode stops at a vacant
channel and resumes when signal appears. If desired, auto resume may be
prevented by pressing one button. COMPARE!

REMOTABLE HEAD: The control head may be located as much as 15 feet
away from the main unit using the optional connecting cable COMPARE!

« PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters.

+ MICROPHONE VOLUME/FREQ. CONTROL: Both functions may be
adjusted from either the microphone or front panel

» NON-STANDARD OFFSETS: Three accessory offsets can be obtained for
CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are
BUILT INt COMPARE!

» 25 WATTS OUTPUT: Also 5 walts low power to conserve batteries in portable

use.

« GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for
superlor visibility.

« RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater
input frequency. COMPARE!

- SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting
and0.19 uV for 12-dB SINAD. The squelch sensitivity is superb, requiring less
than 0.1 uV to open. The receiver audio circuits are designed for maximum
intelligibility and fidelity,. COMPARE!

«|LLUMINATED KEYBOARD: Keyboard backlighting aliows it to be seen at
night.

+« TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-
timized by the same high standard of design and construction as is found in the
receiver. The microphone amplifier and compression circults offer intelligibility
second to none.

» OTHER FEATURES: Dynamic microphone, bullt-inspeaker, mobile mounting
bracket, external remote speaker jack (head and radio) and much, much more.
All cords, plugs, fuses, microphone hanger etc. included. Weight: 6 Ibs.

» ACCESSORIES: CS-ECK 15-foot remote cable ... $39.95 CS-6R6-amp ac
powsr supply . . . $59.95. CS-AS remote speaker . .. $18.00. CS-TTK touch-
tone® microphone kit (wired and tested) ... $45.00

\MATEUR-WHOLESALE ELECTRONIC§ ORDER NCW TOLL FREE

317 S.W. 129th Terrace, Miami, Florigda 33176
2lephone (305) 233-3631 » Telex: 80-3356

wasaE R 800-327-3102

OURS: 9 - 5 Monday thru Friday
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Wm. Denison Y. Rich KB3QD
7180 Brighton Road
Pittsburgh PA 15202

O nce upon a time, | was
sent two boxes of AA
cells foruse in a pair of HTs.
Both of the HTs received
well after the cells had
been installed, but only one
would transmit. Swapping
battery packs revealed that
the problem was in the bat-
teries, not in the HTs. The
relatively low drain in the
receive mode was support-
able; the high drain in the
transmit mode was not.

Battery Check!

— do your nicads measure up?

The solution was to
grade the cells, using the
setup shown in Fig. 1(a).
This test is similar to the
lead-acid cell tester which
used to be used before car
batteries were sealed. See
Fig. 1(b) for this antique
device. Caution: Do not test
any high capacity cells this
way with a VOM. Be sure
your VOM will handle the
peak currents shown.

Short-circuit currents for

SUB-AUDIBLE TONE
FOR THE ICOM IC2A/AT

three common sizes of car-
bon-zinc cells are shown in
Table 1. These are typical
and may vary. Note that ex-
tended testing is self-de-
feating. About 5 seconds
should be enough for you
to take a reading.

The trouble with cells is
that they all have some
amount of internal resis-
tance (Ri,). When this is
low in relation to the load
resistance (when the HT
was in the receive mode, for
example), then it may be ig-
nored. When the internal re-
sistance of the cell is high in
relation to the load, as with

“Some or all of the cells
may have a high internal
resistance.” More words,
but cheaper than replacing
otherwise good cells
Internal resistance in-
creases with the age of any
dry cell. This is why the
term “shelf life”” is used.
Most cells will always mea-
sure full voltage, even near
the ends of their useful
lives. Only really fresh cells
will deliver full current.
Finally: The subject of
this article is the testing of
carbon-zinc dry cells. Alka-
line, nicad, gell, and lead-
acid cells should be tested

The Trans Com model 401 sub audille tone encoder is designed to
be easily installed in the ICOM IC-2A AT. Simple installation requir-
ing only three connections are all that is needed to operate your
IC2ZA/At on a tone access repeater
102 DTMF Repeater Controller

The 102 DTMF Controller is a modular system designed to provide
on-off remote-control functions using the standard 12 or 16 digit
Touch tone signaling through wire line or radio links. Using modular
design up to 16 on-off or momentary control functions can be pro-
vided

FEATURES

Compatible with PL. CG and most other tone control !
Low current

Small size 1.0" x .6" x .3 qu’
Low tone distortion of less than | % THD 5"

Tone stability £ .2hz from ~20C 0 +70C
Can easlly be instalied in most other radios
Comes wired and tested
Two year warranty
Features
Modular design. raclk mount
Plug in DTMF receiver using the latest tecnnology in DTMF
decoding—no Pll’s
Three types of control cards

ON-OFF OPEN COLLECTOR TRANSISTOR

ON-OFF LATCHED RELAY OUT-PUT

MOMENTARY RELAY OUT-PUT

Each card can decode a 2. 3. or 4 digit code using any of the
16 digits
Easy to install and use \1‘9’

Two year warranty ’@)

with discretion. For high ca-
pacity cells, a circuit similar
to Fig. 1(b) with a low value
resistor at R1 could be used
until you have some idea of
what the peak current will
be. Be kind to your meter! B

the HT in the transmit
mode, then most of the cell
voltage will be dropped
across Rin. The load will
receive only a fraction of
the total cell voltage and

the load current will be
limited by Rjn;.
D 3I3A
In the case of a battery of ) ==
several cells, as in the HTs .
mentioned, one or two bad ha Cif

cells did render an entire
pack seemingly useless.
“The batteries are dead.”
Really, it is better to say,

Table 1. Shortcircuit cur-
rents for three common cell
types.

——

By %—4) VOLTMETER

A &

[o <+ —
>

3 3 Rint
B AMMETER .
— CELL =

Fig. 1. Cell testing with a VOM (a) and an automotive cell
tester (b). R;,, is shown with dotted lines because it is invisi-
ble in most cases. This is discussed in the text. R1 would be
perhaps 0.01 Ohm for an automotive cell tester, and from 1
to 10 Ohms for typical amateur applications.

Trans Com Inc.

703-13 Annoreno Dr. Addison, lli., 60101
(312) 543-9055

For more information or to order call or write:
75
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YOU’VE SEEN THE REST ...

NOW LOOK AT THE BEST!

ONLY
$ 319.00

MKB-2000

500 Character text buffer with BREAK feature
which allows you to transmit without clear-
ing your preloaded text.

Ten 40 Character programmable message
memories which can be run together or made
to call each other for longer messages.
Buffer can be operated in character, word, or
line mode and preloaded for later trans-
mission. Word mode allows you to send
smooth code, even if you “hunt and peck.”
Each word can be typed in and edited before
it is transmitted. Pressing the space bar will
transmit the word. Also, selected segments
of the text buffer can be repeated.

Cassette interface allows you to record and
transmit very long messages or code prac-
tice tapes using a standard cassette re-
corder.

Built-in 110 VAC Power Supply

Attractive anodized brushed aluminum and
gray wrinkle finish case provides excellent
RF shielding, only 13.3 x 9.4 x 3.5 in.

MKB-2000 Keyboard (Morse Only)

$50.00
$75.00

RTTY Option (Baudot and ASCII)
Memory Expansion

MORSE Features include a 1-199 WPM speed
range, 9 setting weight control, 10 settings of
inter-character spacing all of which are key-
board selectable at anytime. Random code
generator which allows you to select 5 char-
acter groups of letters or letters, numbers
and punctuation. Special keys for CQ,DE,BK,
AR,AS,BT,SK,VE,KN and error. Rugged solid
state outputs for positive or negative keying.
Built-in sidetone with adjustable tone and
volume controls. Tune key for transmitter
tuning.

RTTY Features include 60,66,75,100,132,
WPM Baudot speeds and 110,300 baud on
ASCII. Automatic CR/LF with selectable 1-72
character line lengths, automatic LTR-FIG
shift, CW ID, QBF and RY test messages,
“Brag Tape” cassette interface, sync idle,
“Space” condition command, loop keyer out-
put and PTT line control.

Glass Epoxy printed circuit board with
sockets on all integrated circuits.

One Year Warranty on Parts and Labor

$319.00
AFSK Modulator $50.00
Reed Relay Output $25.00

Add $5.00 per unit for shipping U.S.A.

Send For
Free Information

ELECTRONICS, INC. @ @

787 BRIAR LANE, BELOIT, WISCONSIN 53511

(608) 362-0410

Specitications and prices subject to change without notice or obligation

~See List of Advertisers on page 130
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WHAT WILL YOUR NEW
RIG BE LIKE?

Read 73 and Find Out

The magic of digital electronics is coming to ham gear . . . and you'll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You'll see these changes coming in 73, where you'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine. . . often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined. . . and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters. . . which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi-
ble for us to read out the call letters of any station tuned in. . . and even the development of self-
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming. . . present and future. . . and just a bit of
the past, too.

Without the endless fillers on station activities and club news, 73 is able to
publish far more information. . . valuable information...on hamming and
ham equipment.

You may or may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like. And, frank-
ly, your support of 73 is needed to keep this type of information coming.

Y@@g bill me for 1 year of 73 Magazine at $25.00
31NB6
Name

Address

e ———— State _ _Zip

Canadian $27/1 year only, US funds. Foreign $35/1 year only, US funds
Please allow 4 to é weeks for delivery
73 Magazine ® PO Box 931 @ Farmingdale, NY 11737
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edition of the WOre,
most famous linear ampl

T he 2K Classic represents the culmination of fifteen years experience in developing,
manufacturing and improving the 2K series. It remains as always a “workhorse”,
engineered and built to loaf along at full legal power for days or weeks without rest. A
look inside shows why! No expense has been spared to make the 2K a truly “Classic”
Amateur amplifier. Heavy duty, top quality components along with its rugged
construction assures you of trouble free operation. The 2K Classic offers engineering
aid features second to none. It will put your signal on the air with greater strength and
clarity than you ever dreamed possible. The 2K Classic operates on all amateur bands,

Features:
e Two

rugged Eimac 3-500Z
grounded grid triodes

e Pi-L plate circuit with silver plated
tank coil

e Resonant cathode pi input circuit

® Maximum legal input on all modes

® Price: $1295.00

8C through 15 meters (export models include 10 meters).
) ...Another fine member of the famous Henry Radio family of superior
)/%’ lKD' amplifiers. And we're stlll convinced that it's the world's finest linear in
its class. The 1KD-5 was designed for the amateur who wants the quality and dependabllity of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter welght and lower price and who wlil settle
for a little less power. But make no mistake, the 1KD-5 Is no slouch. its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will stlll punch out clean
powerful signals...signals you'll be proud of. Compare its specifications, Its features and Its fine
components and we're sure you wlll agree that the 1KD-5 |s a superb value at only $695.
7V We have been suggesting that you look inside any amplifier before you
)/4" 2KD-5 buy it. We hope tgal you will. if you “lift the lld” on a 2KD-5 you will see
oniy the highest quality, heavy duty components and careful workmanship...attributes that
promise a long life of continous operation in any mode at full legal power. The 2KD-5 is a 2000 watt
PEP Input (1200 watt PEP nomirnial output) RF linear amplifier, covering the 8C, 40, 20, and 15 meter

amateur bands. It operates with two Eimac 3-500Z glass envelope triodes and a PI-L plate circuit
with a rotary silver plated tank coll. Price $945.

And don't forget the rest of the Henry family of amateur amplifiers...the Tempo 2002 high power
VHF amplifier and the broad line of top quality solld state amplifiers. Henry Radio also offers the
3K-A and 4K-Ultra superb high power H.F. amplifiers and a broad line of commercial FCC type
accepted amplifiers for two way FM communications covering the range to 500 MHz.
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* *
*
* A brand new “super” linear...the 3K Classic! Designed for the most critical

*

Amateur Radio operator...the individual who wants and appreciates owning 3

* the finest. *
*
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Lriree crictreg !/

2050 S. Bundy Dr.,
931 N. Euclid, Anaheim, CA 92801
Butler, Missouri 64730

TOLL FREE ORDER NUMBER: (800} 421-6631

For all states except California
Calif. residents please call collect on our regular numbers

714) 772-9200

Los Angeles, CA 90025 ;213 820-1234
816 679-3127

Henry fadly

Prices subject to change without notice
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LETTERS

TURKEYS

The article “Wild Turkeys 1,
FBI 0" (August) was one of the
most informative general inter-
est stories I've ever seen in a
ham publication. Mr. Howard
seemed dismayed, however,
that the individuals suspected
of planting the remote jammer
were not prosecuted. | would
like to offer the following
thoughts on the matter:

What if the FBI had already
staked out the jamming site
when Mr. Howard and his two
friends first attempted to locate
the transmitter? And what if the
club members had found the
transmitter, and then were ap-
proached and questioned by the
FBI agents? Again, here are
some licensed hams in the
vicinity of an illegal transmit-
ter, only instead of hunting
coyotes, they are “trying to find
a jammer, so they can put it off

—H.F

S

o

@ 380, 40,

Call, tottrpree

|-000-325-3636

the air.” No, Mr. Howard, with-
out any more than circumstan-
tial evidence, the Feds were
right in refusing to prosecute
the suspects.

Bob Morrow WB6GTM
Palo Alto CA

The title you selected for the
article on page 12 of the August
issue of 73 (“Wild Turkeys 1, FBI
0") reflects your prejudice and
shows, | believe, a shameful
lack of journalistic integrity.

Anyone reading only the title
would have thought that the FBI
really goofed up badly. After
reading the article, one finds it
was not the FBI who goofed up,
but the FCC and perhaps the US
Attorney.

Being somewhat curious, |
contacted the author of the arti-
cle, who advised me that he
thought the FBI did a good job,
and that, in fact, he had sent a
letter of appreciation to them for
their assistance. He also said

the title he submitted for the ar-
ticle was “The Wily Coyote
Hunters.” In his opinion, it was
the FCC that was the “paper ti-
ger” in this case.

If we really seek to encourage
the FBI in the pursuit of jam-
mers and other illegal radio op-
erations, | think praise and some
thanks are in order. Heaping un-
founded criticism on them is not
likely to help our cause. If you
must cast stones, it would ap-
pear you could find a more de-
serving target.

Steve Russell WOOGJ
Freehold NJ

While we appreciate the efforts
of the FBI on behalf of the ama-
teur community, we still stand
behind the title we chose. The
FBI, as our country’s most pow-
erful law enforcement agency,
must bear the responsibility for
educating its agents in the art of
gathering evidence for success-
ful prosecution. Considering the
FBI's annual budget, we have a
right to expect more than good
intentions. Should we criticize
the FCC for not prosecuting a
case in which the only evidence
was highly circumstantial? The
FCC is to be congratulated for

refusing a case that could only
have wasted taxpayers’ money.
Individuals in our society are
still innocent until proven guilty.
May it always be so.—KATLR.

NICKEL QSLS

Wow! That's a great idea on
QSL cards. | need California on
20m SSB. | think a nickel is
about right. Here's my check.
Please hurry!

Larry Buhrman WA4GKG
Chattanooga TN

No split orders.— Wayne.

A SIMPLER WAY

In reference to the article
titled ‘‘Solar-Powered Align-
ment Tool” in the August 73,
there is a way to determine a
north-south or east-west line
from the sun without the use
of tables, clocks, calculations,
etc., as are needed in said
article.

The method requires only a
small area of relatively level
ground and a stick (two or three

Transceiver Bonanza —
SWAN 1IOOMXA

All Solid State

List Price
$595.00

Sevmew DOBIA

argne

et Y, uxoaw

©.® o
-

CLOSE OUT PRICE

$46900

(Plus $10.00 shipping
& handling U. S. A.
Continental 48 States)

Made InU. S: A.

@® 235 Watts Input SSB & CW.

20, 15 & 10 (28.5-29.0)

Meter coverage.

® VOX, NB & Calibrator built-in.

® 12 VDC operation.

@® Dial calibrated
ments.

@® Mobile mounting bracket included.

Optional Accessories: Vista XXR (20 A. ) A. C. Power supply - $99.00
Shure 404C Hand Mike - $36.00, Shure 444D Desk Mike - $48.00.

8340-42 Olive Blvd. P.O. Box 28271 St. Louis. MO 63132

=

[Supply Limited

in 1 khz

incre-

Catlt 208 free

1-800-320-636
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feet long) stuck into the ground
or other similar device that will
cast a shadow so the shadow of
its top can be spotted on the
ground. One marks the top of
the shadowy say with a small
rock, at one time and then a cou-
ple of hours later marks the top
of the shadow. A line through
these marks will lie in an east-
west direction quite accurately.

It one should wish to deter-
mine the time of local noon, he
could construct a line perpen-
dicular to the east-west line;
that is, a north-south line. Then
a stick could have one end stuck
into the north-south line and
lean over the line by the use of a
plumb bob at the top end to
align the stick with the line. High
noon will be at the time the sha-
dow of the stick exactly falls
over the north-south line.

At this time the boom of an
antenna can be given a north-
south alignment by turning the
boom so its shadow and that of
the mast line up.

The above method of deter-
mining direction was discovered
by a very young boy twenty or
thirty years ago.

Fredrick Ketterer KA4lYV
Elberta AL

Shades of Stonehenge!—
Wayne.

RADAR ROUNDUP

Glad to see that you haven't
forgotten about Big Brother's
foray into the world of elec-
tronic enforcement, and our
attempts at passive electronic
countermeasures.

| recently had the pleasure (?)
of spending a total of 24 hours
driving time between Cincinnati
and the nation’s capital, averag-
ing 55 mph and including a few
stops. Aside from sheer dis-
tance, the next most irritating
factor was the 55-mph speed
limit. This time | made the trip in
a VW Beetle, so | felt no urge to
push it past 55, but we do have
faster cars in the garage and 55
in one of those would have been
all the more unbearable. In that
distance, the difference in time
between 55 and 70 mph is ap-
proximately 1 hour and 10 min-
utes on one leg of the trip—a
good deal of time that could be
spent not trying to stay awake at
the wheel (that leg was 10 hrs at
55, the other leg being consider-
ably longer due to a side trip).

If | make any money on that

~See List of Advertisers on page 130

Mobiles

Hy-Gain’'s new HyCom series of UHF and
VHF mobile antennas have been tested
in actual use by amateurs across the
U.S. for nearly two years with excellent
results. The antennas have weathered
the salt spray of the coast, the freezing
rain and snow of the northlands, and the
blazing sun of the desert southwest.
HyCom's materials and workmanship
have taken the worst that Mother Nature
could dish out, and they still perform as if
they were installed yesterday. If you
want the finest mobile antenna that you

can buy - with proven reliability - try a
Hy-Gain HyCom.

HC-144-TLM (for 2-meters)

A 5/8 wave, trunk lip mobile

antenna with less than 1.5:1 SWR
across the 144-148 MHz band.
Maximum power capability is a full 200
watts. Hy-Gain’s exclusive screw-in
antenna connector eliminates all
instailation soldering. includes 18 ft.
(5.5m) coax and connector.

HC-144-MAG (for 2-meters)
The same antenna as above except with
a powerful 90 Ib. (40.8kg) direct pull
magnet mount with a neoprene gasket to
protect your vehicle's finish.

HC-440-TLM (for 440-450 MHz)
This is a, trunk lip mount

antenna featuring two 5/8 wave collinear
radiators coupled with a moisture
resistant phasing coil. SWRis less than
1.5:1 and maximum power capability is
200 watts. Antenna comes with
Hy-Gain's exclusive screw-in antenna
connector that eliminates all installation
soldering and 18 ft. (5.5m) of coax and
connector.

HC-440-MAG (for 430-450 MHz)
The same antenna as above except with

a powerful 90 Ib. (40.8kg) direct pull
magnet mount with neoprene gasket to
protect your vehicle's finish.

» 316 9600 Aldrch Ave, 50, Mnneapoks, MN $5420 U.S A
Europe 22, rue de ia Légron-'Honne, 83200 St Derws. France

TELEX COMMUNICATIONS. INC.

WIL1-0vv-OH

OVIN-OPY-OH

WIL-vvi-OH

OVIN-vYPL-OH
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trip, then I'll consider billing the
government at an according
hourly rate for those 2 hours and
20 minutes.

| learned a few other things:
Radar detectors are not permit-
ted in motor vehicles in Virginia,
but at least they warn you of
that at the border. Maryland en-
forces their speed laws. West
Virginia apparently doesn't.
Pennsylvania certainly does—
they had plenty of troopers out
taking radar readings, while
perhaps one mile down the road
(the PA turnpike), some poor
motorist was stranded and dis-
playing a white cloth as the little
toll ticket instructed him to do.
The troopers seemed more inter-
ested in making money though,
and they must bring in some
great sum, for the fine for doing
56 to 60 mph was $45.00! The
sign said **Radar for your protec-
tion,” but it should have read
“Radar for our profit.” Finally, |
learned that two-meter radios
can interfere with radar speed
devices when, as | drove by one
trooper taking readings while |
was in conversation on simplex,
the trooper threw his arms up in
disgust and walked back to his
car. This phenomenon hap-

pened several times—that’s
what they deserve for purchas-
ing such shoddy equipment.

It seems that using a device
for radio detection and ranging
to enforce the speed laws is in
poor judgment, due to the na-
ture of the system and possible
inconsistencies that might arise
from improper use of this sys-
tem by law enforcement agen-
cies. Let radar be used by the
DOD and the FAA, and let the
police and Highway Patrol use
stopwatches.

Until that day, keep up the
fight against government injus-
tice, or this alleged government
for the people will become a gov-
ernment against the people.
(Peoplein Virginia should keep a
Kileenex box on their dashes.)
I've done more dangerous
things than driving 70 mph. How
about you?

Marc A. Boone WDBROA
Cincinnati OH

You're just baiting me.— Wayne.

REVERSE RADAR RAP

| am an avid reader of your ed-
itorial columns and never miss

an issue. | am always checking
for the latest information that
you have about radar. | have
some information that | think
you should tell your readers
about.

First, any crystal-type radar
detector will modulate the re-
turn radar beam, with a frequen-
cy of between 45.55 mph, if the
radar detector is within 100
yards of the police unit.

| purchased an old “speedaly-
zer' radar unit at a swapfest and
ran some tests with it on my
bench. | fouhd out that the mi-
crowave diode in the radar de-
tector causes a “chopping” ef-
fect and passively chops the re-
turn beam up in little pulses.
(Signal comes in, diode con-
ducts, shorts out waveguide, no
signal. Diode unconducts, sig-
nal appears again, starts all
over.)

What this will do is that if any-
one is driving normally, at a
speed below 50 mph, and pass-
es a squad car, it will cause the
police radar to read 50 mph re-
gardless of what speed the car
is going (provided it is going
slower than 50 mph).

The worst part about this is
that the units do it even when

they are turned off (since the
diodes require no power).

Please caution your readers
about this problem. | got a
speeding ticket because of this
problem and it took me 3 years
of fighting before | got it dropped.
| threatened to go to a jury
trial, with all the press, and de-
manded a test run to show them
that | could make their radar
read any speed that | wanted to
without my car moving an inch.

The court DA said that they
couldn’t stand the publicity and
didn't want the hassle of all the
people demanding their money
back, so they threw it out of
court.

Other people might not be so
lucky and have to pay the fine,
not realizing that their radar de-
tector was to blame.

Ken Slate WOITW
Ripon WI

Troublemaker.— Wayne,

MONEY FOR SCHOLARS

The Ed Redington Memorial
Scholarship Fund, established
last year in honor of W4ZM, has
continued to increase. It is

ENEW PRODUCTS FROM HAL-TRONIX '

2304 MHz DOWNCONVERTERS

TOUCHTONE DECODER KITS

Frequency Range 2000-2500 MHz

2304 Model 1: Basic three-stage, less case

ANAICONNECEOTS: sy immusmmewshreysesmt. o Sy s - Sop s .$49.95
2304 Model 2: Three-stage, includes preamp, with die-cast
€as5€ ANd CONNECLONS. .......oiiiiiiiiiiiiiiiiinniiiieiiieaiiiaaeei, $59.95
2304 Model 3: With high-gain preamp, die-cast case and

GO GLONS ey ms 8ok § 5 o FAAUSTrMD ok a0 OB g ] $69.95
The above models complete with high-quality drilled PC boards,
all electronic components, etc., with 15-page manual.
Note: Any of the above, factory wired, $50 additional

POWER SUPPLIES FOR THE DOWNCONVERTERS:

Power supply kit # 1, less case and connectors............ $19.95
Power supply kit #2, includes case & connectors......... $24.95
Power supply—already built, complete..................... $34.95

PARTS FOR THE NTSC RF MODULATOR FORCHANNELS 3, 4,0r5.

This is not a complete kit. The hard-to-get parts include
the LM-1889, the .08 microhenry tank coil, the 7-14 micro-
henry adjustable coil, the 10 microhenry RF coil, with sche-
matic (no PC board) as used in Bob Cooper's satellite TV
receiver. Realbuyat....................

SHIPPING INFORMATION

ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED CN ORDERS LESS THAN
$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER

HAL 567-12: single line in, 12 lines out, complete with
2-sided plated-through G-10 board and all
components. Uses seven 567's and three
7402's.. PSP PRI s, $39.95
single line in, 16 lines out, complete with
2-sided plated-through G-10 board and ail
components: includes 22-pin edge connector.
Uses eight 567's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-
tronics for complete writeup.)............$69.95
TOUCHTONE ENCODER KITS

HAL ECD-12: 3 x4 twelve-character encoder utilizing the
ICM 7206 Intersil chip. Kit comes complete
with both LED and audio-coupled outputs
(spealer included). With aluminum anodized
case. $24.95
4x 4 sixteen-character encoder utilizing
the ICM 7206 Intersil chip. Kit comes com-
plete with LED and audio-coupled outputs

HAL 567-16:

HAL ECD-16:

(spealker included). With aluminum anodized
CABEIT T 4 rrrn I rvim ¥ s 2 et .$39.95
o ’Ja/
Cen
%N -~ HAL-TRONIX
P.O. BOX 1101

‘““HAL’’ HAROLD NOWLAND
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hoped that sufficient funds will
be received to establish a per-
petual scholarship in Ed’s
memory.

Many individual and club con-
tributors have indicated that
they expect to make annual con-
tributions to the fund in order to
spread their tax deduction over
a longer period. This is to remind
them that it is now time for their
1981 contributions.

With the fund still short of its
goal, it is hoped that many
others will follow the lead and
make additional contributions
this year and in coming years to
ensure a sustaining fund for this
worthy cause.

won't you help us reach that
goal? You may wish to suggest
additional contributions at your
next club meeting. Everyone
who knew Ed appreciates the
value of this living memorial to
him. Donations in any amount
will be most gratefully accepted
and acknowledged. Send your
contributions to: Foundation for
Amateur Radio, Attn: Ed Reding-
ton Scholarship Fund, cl/o
Richard F. Vincent K3AO, RFD
#1, Box 230, Bryantown MD
20617

Bill Miller KAMM
Fairfax Station VA

PARIAH

| read your editorial in the
June edition. | wish | could ex-
press my thoughts on paper.

| agree with you on the way
the ARRL operates. | am a mem-
ber of ARRL and one of their
clubs.

What | want to know is where
is the courtesy and good fellow-
ship the hams used to have? The
CBer has more fun and courtesy
than the hams of today.

If you are a novice you are ig-
nored and can’t even getinto the
clique. The ARRL has a maga-
zine that takes an engineer and
a computer to figure out. |
thought ham radio was sup-
posed to be fun and a hob-
by—not engineering.

The lifeblood of any organiza-
tion is the lowly novice. Where
are the ‘“‘Elmers’ they talk
about? | need help and have
been ignored by the snobs in the
club. There isn't too much for
the novice in the magazine.

Your magazine is in plain lan-
guage. Even if you talk about a
General class, you name the
person and not a lot of numbers.

The hams are getting rude

~ See List ot Advertisers on page 130

Extended
Rﬁi’gﬁaz S%gign
The Hy-Gain V2 is 2-meter extended double zepp
vertical consisting of two stacked 5/8 waves
properly decoupled td allow no RF on the coax
teedline. Coax connects to the decoupler inside
the antenna for complete weatherproofing.
Mechanically the V2 has no equal. It's easy to
assemble and all elements are corrosion resistant
6063-T832 aluminum with rustproof hardware.

The V2 is a complete antenna that’s ready to
mount on any mast up-to 2" (50.8 mm) in diameter.

®

Two sets of 1/4 wave radials and a centered
teedpoint put the radiation at the horizon, not the
sky! The V2 and two competitors were measured
for radiation efficiency on a ground-reflection-

range, which was designed according to |EEE
standard 149-1979, and the results shown below
were conclusive.
Hy-Gain V2 Brand C ARX-28
A I
at 146.00 Mcs at 146.00 Mcs

Brand A AEA-144

at 146.00 Mcs

Designed to operate from 138 MHz
through 174 MHz, the V2 obtains a
VSWR of less than 1.5:1 at
resonance and has a 2:1

VSWR bandwidth of at least

7 MHz. The antenna’s isolation
from the support mast is 20 dB minimum.

The new V2 will equal or surpass the
electrical performance of any
competitive two stacked 5/8

wave antenna, regardless of

gains claimed or your monay

back. Money-back limited to

30 days. If not satisfied,

return to place of puschase.

TELEX

_as TELEX COMMUNICATIONS. INC.
9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A.

Europe: 22, rue de 13 Légion-d'Honneur, 93200 St. Denis, France.
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and discourteous on the air. |
was told to get the hell off the air
till | learned.

| better shut up because |
could go on and on.

| enjoy reading your magazine
and hope to continue to do so.

Frank D. Windsor KA6OPZ
Agoura CA

Frank, one of the few benefits of
having been a ham for forty
years is having read letters like
yours for that same period. This
may be a new situation to you,
but old-timer hams have been
putting down beginners right
from the first days. | suspect
that the first ham sneered at the
second one as a newcomer. You
just live with it and try to find
someone newer to take out your
own frustrations on. The bright
part of it is that only a small per-
centage of the hams express
their insecurity this way. . . the
majority of them will bear with
your lack of experience and help
you over the first tough days. It
is difticult enough to get on the
air and have your mind blank out
completely as to what to say
without having some clown give
you the pariah treatment.—
Wayne.

RESURRECT ELMER

(Reprinted from the WNational
Contest Journal.)

Elmer is dead. That’s right,
friends, Elmer and H. Scratchi
and L. E. Rapp appear to have
gone to the big Wouff Hong
meeting in the sky. To those of
you who have no earthly idea
what the last two sentences are
about, | dedicate this. For the
rest of you who have a special
place in your heart for “The Old
Sock,” 6L6s, and Blue Racers,
bid those days farewell, be-
cause ham radio has evolved in-
to the day of the Fox-Tango, the
green stamp, the 8877, code
readers, and “you're in the log."”
Before you throw this into the
trash can next to the commode,
let me tell you that | know every
generation in the history of man
has criticized the next genera-
tion, and the younger group
doesn’t want to hear any of this
rot, but, read on, because this
tale comes from one who isn't
s0 old and conservative, and the
scenario is sad, to say the least.

Ham radio was born of tradi-
tions of fellowship that make it

unique to nearly every other
form of human endeavor. Those
traditions are not being passed
along, causing hams to become
as selfish and nondescript as
the rest of our society. When
many of us started in ham radio
we had an “Elmer."” Typically he
was a middle-aged man who
talked softly, never worked
phone, didn’t care much for DX
or contests, and encouraged
you without ever letting you do
anything the “easy way.”

He made you study, make mis-
takes, find your mistakes, fix
them, and sweat your tail off to
get a two-tube transmitter oper-
ating. Along the way, he instilled
in you a pride and sense of tradi-
tion, a belonging, an obligation,
and a respect of ham radio.
Night after night you would sit
on 7.172 trying to work 200
miles, while he was able to talk
clear across the country with his
200 Watts and tribander! When
you told him about your first DX
contact, both of you lit up with
pride. When you worked your
first contest and made 62 Qs in
48 hours, you felt like you really
did something. You did—you
paid your dues!! The privilege of
using the airwaves was not

taken lightly. That piece of
paper you got from the FCC was
more sacred than your mother's
picture!

For those of you still reading
this, it appears that in the late
60s the morality of the world
went through a change and, un-
fortunately, so did ham radio. it
wasn’t just a normal generation-
al change, but a mutation. The
scenario for a new ham now
goes something like: from CBer
toillegal CBer, to a collection of
books and tapes with other
CBers, to a Novice license. No
more Elmer! The Novice rig is
now a TS-520, a TH6 at 50’, and a
memory keyer. Then more
books, more tapes, six tries,
and, voild, a General license.
Once again the VISA card
comes out and, in no time, it's a
TS-830, a 3K, a 70’ tower, and a
processor. After three months
on 20 sideband, you have the
current breed of amateur.

“Hey, this DX station isn't on
a list, what am [ going to do?"" “I|
paid three grand for this radio
station—if | can’t work him, no-
body will.” “You're transmitting
on his frequency, you goddam
idiot.” “This is my frequency.”
It's sickening. The latest chap-
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ELECTRONIC HOBBY

Available Separately -

INNOVATIONS

AMATEUR TELEVISION MICROWAVE DOWNCONVERTER
Tunes 2.1 Ghz.through 2.4 Ghz.
Preamplifier has 20dB nominal gain with a 2.5 dB noise figure
Output tunes TV channels 2 to 6, Output Impedence 75 or 300 Ohms

Performance Guaranteed or your money refunded, Full Year Warranty

AMATEUR SPECIAL $ 179.95 Including shipping (UPS)
VISA and MASTERCARD charges accepted, Call (804) 489-2156 ,
Virginia residents please add 4% state sales tax
Fully Assembled and Tested
Preamplifier $59.95 , Slotted Waveguide Antenna $29.95 , Power Supply $34.95

COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL - NOT A KIT

ou-=p:00pLpPOD

COD's OK

7510 GRANBY ST. SUITE 207 NORFOLK, VA. 23505
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ter seems to be that since ampli-
fiers are now available commer-
cially that run five to ten kW, it's
morally acceptable to use one.
Before, you had to covertly build
a pair of 4-1000s, and, somehow,
that was immoral and unethical.
| sat in a DX forum recently
and listened to one of the top
DXpeditioners brag about how
he lied, cheated, and intimi-
dated people to get to operate
from a semi-rare DX spot. Law-
sults are becoming common-
place in ham radio. Two-meter
FM is one step from channel 19.
| don't have a solution, but | do T
know that | really don’t look for- ‘
ward to turning on the old radio I
any more. Contests have fallen
into the battle of the bucks, the
unethical power, the poor oper-
ating practice, and the lack of

@

Y

-

XX

the amateur spirit. 1 hope that %‘,

the Commission doesn’t get so S

fed up with our problems that DX'ER %

they deregulate us into nonexis- [ 4 ?.-n
tence. Pray for the resurrection CONT ,':‘l N

ot Elmer. ESTER, .

Tom Taorimina K5RC S

Houston TX or 3

RAG R §

Tom. . .balderdash! One tends -CHM ]

to see what one wants to see. ;’

[

And, yes, all of those horrible
things you are seeing are there,
but they are not as prevalent as
you imagine. .. norarethey any-
thing all that diftferent. Tom,
twenty years ago...before
those awful 60s...we had Dx-
ers going out and lying up a
storm to get into rare countries.
Some lied about where they
were and the contacts still are
all okay for the League awards.
We did have a bunch of bad lan-
guage. . . particularly in south-
ern California. . .but that has
died down in most parts of the
country. Pileups are the same
now as they were twenty years
ago. . .filled with silly operators
jamming the DX station be-
cause they can't hear him. .

tighting with each other. . .and
soon. Tom, I've been at this hob-
by for 44 years now and | honest-
ly see few changes overall. Oh,
hams are building a lot more
these days and more of them
make an effort to keep up with
technology than forty years ago,
but other than that | can cover
every complaint you have with
similar beefs forty and fifty
years ago. . .back in the “gold-
en ages.” All you have to do is
read “The Old Man" in those
faded pages of QST to know

Continued on page 171
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With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri-bandbeam
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
AN of Hy-Gain's Tri-Banders feature
separate High-Q, high-efficiency traps
that ensure maximum F/B ratio and gain
and minimum VSWR on ALL THREE
bands. Hy-Gain's '"no-compromise"’
construction features; taper-swaged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance; a rugged boom-to-mast
bracket that adjusts from 1%"” to 2'.";
heavy gauge, machine formed, element-
to-boom brackets that won't allow the
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Hy-Gain has
the right
Tri-Bander
for you!

e

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

Other Tri-Banders in the

elements to twist on the boom; and [ Hy-Gain line:
improved element compression clamps [l THS5DX
that allow greater tightening ability and ",é‘f 5-Element
easier readjustment. ) Al T/-Band Beam
Hy-Gain's unique Beta-Match is factory 83
pre-:uned to ensure n?inimum VSWR and :f
maximum gain on all three bands. All B
Hy-Gain beams are fed with 52 ohm TH3MK3
coaxial cable and deliver less than 1.5:1 54 3-Element
VSWR at resonance. 34} Tri-Band Beam
Write for full details today! ":
P
:Q; Tower shown is
PR . e PN K H The NEW Hy-Gain
TELEX hygain { Heszss
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2 1000

¢o Witk .Sﬁech«m

¥ Eack Unit Vintuatly Costom Made !
OLC:N&P:::IWide Dynamic / ﬁl[d{’ldé{e W‘té 7“(1 ﬁdm

Range Front End for Excel-

lent Sensitivity & IM Rejec-

tion. Shown in Optional Cabinet

® 12 Pole IF Filter, & 8 Pole
Front End Fiiter.

®Full Metering, Lighted
Status Indicators/Control
Push-buttons, Btry. Power
Input, AC Pwr. Supply, CW
1Der, otc., etc.

It takes a fgll month to make a
Spectrum Repeater. Virtually every

part and subassembly, right down to the
Smallest detail, is carefully tested and as-
sembled by hand. There is no mass pro-
duction involved. All of the assembly and
testing is done with great precision by our
experienced personnel.

SCR1000 This assures you of the finest quality unit

& SCR4000 4 = available. One that's been designed, built,

ARE FCC TYPE G' tested and sold with good *old fashioned'

ACCEPTEQ ' \ American ingenuity, care, and attention to

for Commercial . . detail. This is equipment that's ultra-reli-
Services

able—and an excellent investment.
Juipment that you'll be proud to own
s from now. Call or write our friendly

¢ today!
'.
) 0@ 0
-./ \ 7 ]
n
o od " U L)

g 30 or 75W on 2m!

|1‘ 35 or 65W on 220 MHz
40V on 450 MHz

Available with all of the features you want—Full Autopatch/Reverse Patch/Land-Line
Control; Touch Tone Control of various repeater functions; “PL”; “Emergency Pwr.
I.D.”; various Tone & Timar Units, etc. PLUS—the finest Duplexers, Cabinets, Antennas,

Cables, etc. Our Repeaters zre sold factory direct only, or through Foreign Sales Reps.
Get your order in A.S.A.2¢



10M FM 10M FM Repeaters, Remote
T——E XS T S— ®"Bases, RX & TX Boards Now

Join the fun with the grow- Available!

ing activity on 10M FM! Ex-
tended ‘superior’ ground-
wave contacts; local Re-
peaters; Remote/Local
Bases and Mobile for Na-
tionwide or Foreign DX. All
with the ease of 2M FM!

A Complete Data Package
iSs now available on both
complete systems and

quality. Call or write for
more information today.

Our Repeaters and Remote
Bases are basically made
up of 2-SCR1000 Main-
frames, complete with a
VHF/UHF Link *“built-in.”
The 10M FM Receiver is
“Super Hot” and “Super
Sharp.” The Transmitter is a

35 Wt. unit with beautiful
audio quality.

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

These are Professional "Commercial Grade™ Units—Designed for Extreme Environments (- 30 to + 60° C).

SCR200 & All equipment assembled & tested. For 2M, 220 MHz & 450 MHz! 10M ALSO

SCR 450 AVAILABLE
BOARD ' . 10M ALSO . — : See Aug. 73 Ad.

AVAILABLE

boards—all commercial

'- E Y ’ |

jagnnd ).

‘{ﬁ:" RACFBENT - .
FL-6 Rcvr. Front-End Preselector

; SCT410 XMTR. ASSY.
L4 g;(l)lgﬂnl:sonalors with Lo-Noise Transistor Amp (2M or 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

SCR200 VHF Receiver Board
® Tolally New Advenced Design!

®8 Pole Front End Fitr. + wide dynamic 5 4 0 (et i '
range—reduces overload, spurlous Resp. & ® Provides tremendous rejection of "out-of-band” signals

Ms! wiout the ususi loss' Can often be used instead of large
@ Sens. 0.3 uV/12dB SINAD typ. g ol "'"e’s N R
®Sel. 6dB @ t 6.5 KHz. -130d8 @ % 30KHz. (8 Extremely helptul at sites with many nearby transmi

Pole Crystal + 4 Pole Ceramic Fitrs. ers to “filter-out” these "out-of-band’ signals
@'S Meter' Discriminator & Deviation Mtr. Out- CTC100 Rptr. COR Timer/Control Bd.

3 ® Complete solid state control for rptr. COR, “Hang” ® With .0005% xtal
puts! Timer, “Time-Out" Timer, TX Shutdown/Reset, etc © BA-10 30 Wt. Amp board & Heat Sink, 3 sec. L.P
@ Exc. audio quality! Fast squelch! w/0.0005% @ Includes Inputs & Outputs for panel controls & lamps Filter & rel. pwr. sensor. BA70 75 Wt. unit also

Crystal. ("Super Sharp* IF Fitr. also avail.)

SCR200 Recelver Assembly
® SCR200 mounted In shielded housing
eCompletely asmbld & tested, wiF.T. caps,
$0239 conn.

® As ysed in the SCR1000. Ready to drop into your
system! High Recommended’

(R-oponor Tone & Control Bds.—For SCR1000/4000
& CTC10010250 onty
TRA-1 "Courtesy Tone Beeper’ Board
® Puts out a tone beep apx. 1 sec. after RX sig
drops-—thus allowing time for breakers
® Resets T.O. Timer atter “beep"’

avallable.

SCT110 Transmitter Assembly
® SCT110mounted in shieided housing
® Same as used on SCR1000
® Completely assmbld. wiF T. caps, $0239 conn.
® 7,10, 30, or 70 Wt_ unit

TMR-1 "Kerchunker Killer' or "Time Out Waming
SCR450 UHF Receiver Bd. or Assy. Tone" Bd.

® Similar to SCR200, except 420-470MHz ® For One of above 2 functions SCT410 UHF Transmitter Bd. or Assy.
® "Kerchunker Killer'' provides adj. delay (0-10 ® Similar to SCT110, 10 Wts. nom
sec.) for initial rptr. access. Auto-Reset at end of e - 4
Qso ® Avail. w/ or wio 0S-18 Super High Stability

oT.0. Warning Tone provides alerting "warble Crystal Osc /Oven.
k tone'' apx. 10 sec. before ""time out. © BA-40 35W. min. UHF Amp. Bd. & Heat Sink.

PCB-1 Xmtr. Power Control Board

PSM-1 Repeater Power Supply Mod Kit
® For SCT110 or SCT410 Exciters
® Varles B + to control Pwr. Out

it is g : @ For SCR-1000 or SCR-4000

. - 1 o - ® Replaces Darlington Pass Tr.—/for improved

v reliability ©® Switchable Hi, Low, or Med. Pwr. out, locally or
SCAP Autopatch Board ®Includes new overvoltage “Crowbar” shut- remotely. Ad). levels.

@ Provides all basic autopatch functions

® Secure 3 Digit Access; 1 Aux On-Off function,
Audio AGC; Bulit-in timers; etc. Beautiful Audio!

© 0/1 inhibit bd. aiso avallable

@ Writeicall for detalls and a data sheet

@ Complete kit, w/assembled PC board. $19.50

down circuit.

+ $3.50 shipping/handling

PRM200 Power Supply Fliter

TTC100 Touchtone

Control Board

RPCM Board Cap/Regulator/Metering Board ) ts
® Used wiSCAP board to provide "Reverse Patch’ ®As used In the SCR1000 as main part of K Wu
and Land-Line Control of Repeater 13.8VDC/BA Pwr. Sply. na 4", /
® Includes 1and line “answenng circuitry @ Includes 14,000 uF Fiiter Cap, Reg. IC and Driver Ang o d{ W H

10250 CW |D & Audio Mixer Board Trans., Vil Meter shunts and cal pots. ®  3digit ON, 3 digit OFF control of a single repeater furc.
® Adjustable ID tone, speed, level. timing cycle ° az?::;e'soz(::rg:ﬁp?er':::jl , rass Tr./Heat Sink (Optional tion Or_(optional) 2 tunctions (2 digits ONIOFF eachi.
@4 Input AF Mixer 8 Local Mic smp . Fply ® Can be used to pull in arelay trigger iogic_etc
@ COR input & xmtr. hold circuits. ® Typically used tor Rptr ON/OFF HILO Pwr
® CMOS logic; PROM memory — 250 bitsichanne! P L ON/OFF Patch inhibit/Reset etc
® Up 1o 4 different ID channels' ® Stable antitalsing design 9s Limit on access
® Many other features. Factory Programmed o For Add’l Function{s}—Add a "Partial TTC Board

COMMUNICATIONS CORP. -

inquire about 'surplus’ 2M & 220 TX Boards. /2 Pricel Data Sheets!
orristown, PA 19401 @ (215) 631-1710



Dave Ingram K4TW/
Eastwood Village, #1201 South
Route 11, Box 499
Birmingham AL 35210

Investigating Icom’s 730

— quite a rig

Icom’s initial announce-
ment of the 1C-730 high-
frequency transceiver cre-
ated a flurry of excitement
among many amateurs.
Here in an attractive and
very small package was a
transceiver boasting numer-
ous features previously
found only in larger and
more expensive units.
Could the pint-sized gem
truly alter one’s thoughts
concerning small-sized rigs
as “main station” units?
Ponder that question while
we take a closer look at this
feature-stocked unit.

Prior to my acquisition of
the 730, | studied the ama-
teur transceiver market
quite diligently. | felt that
all-solid-state design was
paramount yet also desired
reserve rf output capability
for ease of mind when oper-
ating high-duty-cycle
modes such as SSTV and
RTTY. The ideal transceiver
would also have an inter-
face port permitting exter-
nal microprocessor control.
Finally, | wanted a rig
equally usable in my main
station or in a mobile or
portable installation. My in-
quiries during the 1981 Day-
ton and Atlanta conven-
tions indicated the Icom

730 could easily handle
these prerequisites. During
the waiting period for the
730 to become available
stateside, | carefully moni-
tored a friend’s problem
with an 1C-720, comparing
factory concern and results
against previous experienc-
es with other companies.
The results were quite im-
pressive: lcom performed
repairs within a two-day pe-
riod and included extensive
written reports when they
returned the rig. Important-
ly, telephone conversations
with lcom’s technicians
were always congenial and
helpful. The prospect of
dependable service was the
final nudge to purchase an
lcom

The Receiver

The 730’s receiver em-
ploys quadruple conversion
and a double balanced mix-
erinits frontend. That com-
bination (18-dBm intercept
point and .3-microvolt over-
all sensitivity) produced
one of the most enjoyable
receivers |'ve ever used.
Since band and power-line
noises often play havoc
with the supersensitive re-
ceiver in my other trans-
ceiver, | “tee-connected”
both rigs in parallel for
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comparison. The 730 defi-
nitely received weak signals
with better clarity and
readability than my other
unit. Wow!

Three tuning rates are
front-panel selectable on
the 730. The 1-kHz rate zips
from one band edge to the
other in three or four dial
spins, the 100-Hz rate is ap-
proximately equivalent to
the Kenwood TS-130’s, and
the 10-Hz rate (10 times
slower!) provides massive
bandspread for shaking fin-
gers.

The 730’s i-f shift is
unique in two respects: It's
tuned with a slider pot and
it really works. 1 had ex-
pected the rig’s optional
passband tuning to be vital
for my personal use, so |
was quite surprised and
pleased with the i-f shift’s
ability to dodge adjacent
channel interference. It's
great, particularly when
used in conjunction with
the receiver incremental
tuning. The optional pass-
band tuning, incidentally, is
implemented when the
730’s optional narrowband
i-f filters are installed.

A dual MOSFET rf pre-
amp which provides ap-
proximately 10 dB gain is

front-panel selectable. This
flexibility, when used in
conjunction with the inter-
nal noise blanker, allows
me to enjoy operating 20,
15, and 10 meters when my
other rig is purely over
come with noises. Too
much gain can, indeed, be
more detrimental than not
enough gain—in any rig.
The 730’s noise blanker, in-
cidentally, can be switched
between wideband (line
noise and woodpecker} and
narrowband (ignition and
pulse noises). The fast agc
in most transceivers is too
quick for my use—they
pump and drive the S-meter
wild. The 730’s agc, con-
versely, operates smoothly
on either slow or fast agc.

All the new WARC bands
are, naturally, included in
the 730, although 160-meter
coverage is omitted. WWV
reception is provided in the
10-MHz band.

The Transmitter

Since V'm actively in-
volved in full-duty-cycle
modes like SSTV, I'm
squeamish of solid-state
finals which strain to pro-
duce full output. The 730,

Continued on page 181
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«For dipoles. yagis. inverted
vees & doublets
* Replaces center insulator O‘ ,O
« Puts power in antenna v E
* Broadbanded 3-40 MHz
« Small. lightweight and HI-Q
weatherproof Balun
* 11 iImpedance ratio
« For full legal power and more L
« Helps eliminate TVI
* With SO 239 connector

$10.95 o

HI-Q ANTENNA
CENTER INSULATOR

CL/ Small. rugged. ightweight
\ weatherproof
!
_* I Handies full legal power
e s and more
$5_95 with SO 239 connector

| HI-Q ANTENNA
, END INSULATORS

Rugged, lightweight, injec-
tion molded of top quality
material, with high dietec-
tric qualities and excellent
weatherability. End Insula-
tors are constructed in a
spiral unending fashion to
permit winding ot loading
coils or partial winding for
tuned traps.
May be used for
o Guy wire strain insulators
s 34.95 *End or center nsulators for
4091330 antennas

« Constryction ol antenna load

ng coils or muiiband traps

DIPOLES

Replaces center insulator

WITH H-Q
PRICE WITH CENTER
MODEL  BANDS LENGTH HI-0 BALUN  INSULATOR
Dipoles
D-80 80,75 130 $28.95 $24.95
D-40 40,15 66 25.95 21.95
D-20 20 33 24.95 20.95
D-15 15 22 23.95 19.95
D-10 10 16 22.95 18.95
Shortened dipoies
SD-80 80,75 90 31.95 27.95
SD-40 40 45 28.95 24.95
Parsliel dipoles
PD-8010  80,40,20,10,15 130 39.95 35.95
PD-4010 40,20,10,15 66 33.95 29.95
PD-8040 80,40,15 130 35.95 31.95
PD-4020 40.20,15 66 29.95 25.95
Dipole shorteners - only. same as included in SD models
S-80 80,75 $11.95 pr
S-40 40 $10.95 pr

All antennas are compiete 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 450# test 100 feet $3.49
Ceramic {(Dogbone Type) antenna insulators .70 pr
S$0-239 coax connectors 55

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

Dealer Inquiries Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

~See List of Advertisers on page 130

10 memories, “Fist Fixer.”

MF¥) CW COMPUTER INTERFACE

a g my

*Owes TRansm iy fcrive aast

WES 110
o @ [ ] @

"TRS-80* 1, Il OWNERS: |

Send and receive CW with MFJ’s new CW transceive pro-

gram and interface. Just plug-in interface, load program and
operate. Gives you Tri-Split screen, 3295 character buffer,

All you need to
send and receive CW.

95

TRS-80 Models | and Nl CW Transceive pro-
gram and interface lets you send and receive CW
No modifications to rig or computer

Tri-Split screen for receive, transmit, message
index. On screen transmit/receive "LEDS”, trans
mit speed indicator, "'Fist Fixer.

TRANSMIT: 3295 character (or more) butter
Preload buffer while receiving. Transmit when
ready. Ten 199 character memories. Repeal/link
memories. Erase character, buffer, screen. 12-55
WPM. Store 2200 characters for group practice.

RECEIVE: Adjustable "Fist Fixer” helps to copy
poorly sent CW. Self-adjusting to 100 WPM. Re-
turns to receive when transmit buffer is empty.
Store up to 5 screens of received CW

HARDWARE INTERFACE: Plugs between rig
and computer. Noise limiter, 4 pole active band-
pass filter, post detection filter, tracking compa
rator. Keys tube or solid state rigs. Tuning, trans

mit, ON LEDs. 6x1%x3 inches. Aluminum cabinet

CALL TOLL FREE ... 800-647-1800

“TRS:80 Is a
registered trade
mark ot Tandy
Corporation

RF shielded. 9-18 VDC or 110 VAC with optional
MFJ-1312 AC adapter, $9.95

Requires TRS-80 Model | or M with at least
16K. Program supplied on cassette tape.

Order fram MFJ — no obligation. If not delighted,
return within 30 days for refund (less shipping)
One year unconditional hardware guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $99.95
plus $4.00 shipping and handling. Order MFJ-1210
for TRS-80 Model | or MFJ-1212 for Model IlI.

Enjoy CW. See dealer or call MFJ today

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside

continental USA and in Mississippi a7
MF ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

TR ILIRIE

HIGH STRENGTH
FIBERGLASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk's "Super Quads”” $2.75

¥ 2 3 4 ELEMENT TRI BAND

@ 2 3 4 ELEMENT DUAL BAND

@ VHF 4 ELEMENT 2 OR 8 METER
AMATEUR NET FROM $96.75

UPER

10 15 20 METER AMATEUR NET FROM $256.68

10 15 OR 10 6 METER AMATEUR NET FROM $150.42

@ 2 ELEMENT 40 METER AMATEUR NET $523.50

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE.

KIRK ELECTRONICS DIVISION

VIKING INSTRUMENTS, INC

73 Ferry Rd., Chester, CT 06412

tQUAD
KITS

2-3-4
ELEMENTS
OR MORE

®Telephone: (203) 5265324
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AMATEUR ELECTRONIC SUPPLY Awplifier Round-up Sale

HENRY 1KD-5 80-15m Linear Amplifier 1200w PEPinput,
700w PEP nominal output. Single Eimac 3-500Z, tuned
input. ALC, conservative rated power supply, built-in
antenna relay. Size: 8%"h = 14"w = 15"d, 48 Ibs.

Regular 3695 - Sale Price $649%

HENRY 2KD-5 80-15m Linear Amplifier. 2000 watts PEP
input, 1200w PEP nominal output on SSB, 1000 watts CW
RTTY & AM. Two Eimac 3-500Zs, 100 watts drive, tuned
input. ALC, heavy-duty power supply, full metering, built-in
antenna relay. Size: 10%"h = 15"w x 17%"d. Wt. 62 Ibs

Regular $945- Sale Price $895

HENRY 2K Classic 80-15m Linear Amplifier. 2000 watts
PEP SSB - 1000 watts CW, RTTY & AM. Two Eimac 3-5007s
80-150 watts drive, tuned input. ALC circuit, heavy duty
power supply, fully metered, air cooled, built-in antenna
relay. Size: 32%"h x 16'%"w = 15"d. Wt. 125 Ibs

Regular $1295 - Sale Price $1229

HENRY 3K Classic 80-15m Linear Amplifier. All of the
famous Henry amplifier features, a rugged 8877 tube
rugged heavy duty power supply components & special
antenna relay for semi break-in CW. Tentative - $2695

- New from DRAKE -
DRAKE L-75 160-15m Linear Amplifier. 1200 watts PEP,
SSB. 1000 watts CW, AM, RTTY & SSTV. Single 3-500Z, 60
watts drive, tuned input. Built-in power supply, relative
power output indication, adjustable AGC, 2-speed fan &
bypass switching. Size: 13%"w x 6%"h x 14'%"d, 42 Ibs
Regular $819°% - Sale Price $729%
including 3-5007 tube

DRAKE L-7 160-15m Linear Amplifier. 2000 watts PEP,
SSB & AM, 1000 watts CW, RTTY, SSTV; continuous duty
Two 3-500Zs, 100 watts drive, tuned input. Separate power
supply, fully metered, RF wattmeter, adjustable AGC, 2
speed fan & bypass switch. Size: (rf) 13%"w x 6%"h
x 14'"d, 27 Ibs; (ps) 6% w x 7%"h = 11"d, 42% Ibs

Regular $1330 - Sale Price $1149
including (2) 3-5002 tubes

MIRAGE B-23 All mode Solid State VHF Power Amplifier
for Hand-helds & low power FM/SSB transceivers. For 144
to 148 MHz, 100mw to 5w in/30w out @ 2w, RF relay. Size
A%"w x 2%"h = 2%"d. Wt. 1% |bs. 13.6 Vdc @ 5 Amps

Regular $89% - Sale Price $79%

MIRAGE B-108 Solid State VHF Power Amplifier with built-
in switchable 10db gain/2.5db N.F receive preamplifier
For 144-148 MHz, 5-15w in/80w out @ 10w. Operates
with as little as 1w; 1-2w in gives 15-30w out. Linear, for FM,
CW and SSB with external or automatic internal relay
keying with adjustable delay. Size: 5%"w x 3"h x 8"d. Wt
3 Ibs. Requires 13.6 vdc @ 10-12 Amps

Regular $179% - Sale Price $159%

MIRAGE B-1016 Similar to B-108, except 5-15win/ 160w
nominal out @ 10w; 1-2w in gives 30-60w out. Size
5%"w * 3"h x 12"d, Wt. 5 Ibs. 13.6 vdc @ 20-25 Amps
Regular $279% - Sale Price $249%
MIRAGE B-3016 Same as B-1016, except rated 15-45w
in/160w out @ 30w input. Requires 13.6 Vdc @ 20-25A

Regular $239% - Sale Price $209%

MIRAGE D-1010 430 to 450 Mhz All Mode Amplifier. .5-15w
in/100w out @ 10w; 1w in/25 out, 3w in/75w out. Size
3"h * 5%"w x 12"d. Wt 5ibs 13.6 Vdc-

Regular $319% - Sale Price $289%

Order now as quantities are limited & prices subject to change
without notice. Send Check, Money Order or Call TOLL FREE and use

MASTERCARD or VISA. Prices DO NOT include Shipping Charges.
STORE HOURS: Mon, Tues, Wed & Fri 9-5:30; Thurs 9-8 (Las Vegas

master charge

IME INTERSANN CoRO

9-6); Sat 9-3. ® Milwaukee WATS line 1-800-558-0411 open for

orders until 8 pm CDST Monday thru Thursday.

Call Toll Free: 1-800-558-0411

KENWOOD TL-922A 160-15m Linear Amplitier. 2000 watts
PEP SSB, 1000 watts CW, RTTY. Two 3-500Zs, tuned input
80 watts drive. ALC, blower with automatic delay, fully
metered. Size: 15%"w x 7%"h x 16%"d. Wt. 68 Ibs

Regular $1199 - Sale Price $1069

In Wisconsin (outslde Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC 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
Outside Ohio 1-800-321-3594

ORLANDO Florida 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. Wats 1-800-432-9424
Outside Fla. 1-800-327-1917

LAS VEGAS, Nevada 89106
1072 N. Rancho Drive
Phone (702) 647-3114

Pete, WABPZA & Squeak, AD7K
Outside Nev. 1-800-634-6227

ASSOCIATE STORE
ERICKSON COMMUNICATIONS
CHICAGO, lllinois 60630
5456 N. Milwaukee Avenue
Phone (312) 631-5181
Outside ILL. 1-800-621-5802




" NEW MFJ-102 SOLID STATE |

24 HOUR DIGITAL CLOCK

406 Switchable to 24 hour GMT or 12 hour format. 10 timer.
Seconds readout. Bright BLUE .6 digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Alaska Microwave Labs

4335 E. 5TH STREET — DEPT. 73
ANCHORAGE. ALASKA 99504
(907) 338-0340

TRANSISTORS

FT4 5GHZ
FT5.0GHZ

MRF901
MAF911

BFR90 FT50GHZ
BRF91 FT50GHZ
NEC 02137 FT4 5GHZ
NE 2135 FT4 5GHZ

TYPE NF 27DB MAG 12DB @ 2 0GHZ
NEC 64535 FT8 5GHZ

NF 2.0DB MAG 15DB @2.0GHZ

HOT CARRIER DIODES

MBD 101
ND4131 4GHZ
HN-14GHZ

CHIP CAPACITORS

1222 3 47.68 10 18

22.27 47 100 120. 180

27¢ 3190. 4
680. 820. 1K 12K 18K
39K. 82K 10K 100K

TEFLON CIRCUIT BOARD

1000 Pt SOLDER TYPE
470 Pt SOLDER TYPE

DUAL GATE MOSFET

RCA 40673 $1.50

GaAs FETS

MGF 1400 NF 2 0DB
4GHZ MAG 15DB

MGF 1412 NF 0 8DB
4GHZ MAG 18 DB

CHIP HESISOHS

IM T NE TWC 3 PAD

JINN > Gt » -SMW
WR-90 WAVEGUIDE MOUNTING
MP YUR 5

20MW WR-90 MOUNTINC

LTER MIXER 8
MOUNTIN
ANTENNA 18 -1DB GAIN AT
WR-90 MOUNTING

WAVE GUIDE FLANGE WR-9(

SILVERPLATING KIT
Will plate Copper Brass Bronze
Nickel Tin Pewler Gold and mosi
wh 21

RF CABLE

141 Semi-ngud Cable Approx 24 DB
Loss per 100 11
inch max length s 5 ft

Other length:

PISTON TRIMMERS

TRIKO 201-01M

AGHZ Price 1s per

by special orders

318pf 53p! 1-8pt

IF YOU DO NOT SEE
WHAT YOU W
ORDERS ARE POSTAGE PAID
DD—VISA—MASTERCHARGE

~ See List of Advertisers on page 130

Now you can switch to either 24 hour GMT
time or 12 hour format! Double usefulness

Switchable '“Seconds” readout for accuracy

10 timer. Alerts every 9 minutes after you tap
the button. Also use as snooze alarm

“Observed” timer. Just start clock from zero
and note end time of event up to 24 hours

Alarm. For skeds reminder or wake-up UuSe.

Synchronizable with WWV

Fast/Slow set buttons for easy setting.

Big, bright, biue digits (vacuum fluorescent) are
0.6" for easy-on-the-eyes, across-the-room viewing.

Lock function prevents missetting

Operates on 110 VAC, 60 Hz (50 Hz with
simple modification). UL approved

Handsome styling with rugged black plastic
Qse with brushed aluminum top and front

Switch to 24 hour GMT
or 12 hour format!

ID timer. Seconds readout.
Bright BLUE .6 inch digits.

$3295

Sloping front for easy viewing. 6x2x3"

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $32.95
plus $4.00 shipping/handling for MFJ-102

Put this new improved MFJ digital clock to
work in your shack. Order today.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside

continental USA and in Mississippi a7
F ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762

516450

Radio Equipment
NOT Included

F.O.B. Culver City

. . . at last - everything at your

(CA Residents add 6% sales tax)

A Finely Crafted Plece of Furniture
With a REAL Purpose . ..

Call : (213) 837-4870 or Write for Information

S-F Amateur Radio Services --
4384 Keystone Ave., Culver City, CA 90230

fingertips ! ! !

Bring ORGANIZATION &
CONVENIENCE to your
HAM Station! Eliminate
clutter and provide lots of
space for everything you
need - Tuners, VFO, CW
Keyers, Filters, Telephone,
Log Book, Etc...

ANGLED REAR SHELF
ALL PARTS FITTED
STURDY CONSTRUCTION

WALNUT or PECAN FINISH

Floor space: 39w by 30°'d.
Also: 517w by 30°d - $192.50

Dealers Inquiries Invited
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John Ackermann AG9V/1
73 Magazine Staff

The Complete Idiot’s

The Complete 1diot’s Guide
to DX, by Stuart Gregg
NF4Z, Bash Educational Ser-
vices, Inc., 1981, PO Box
2115, San Leandro CA 94577

any hams think of

DXing as a part of our
hobby that only the elite
can enjoy; reading the vari-
ous DX columns and news-
letters leaves the impres-
sion that the only way to
work the world is to have
giant antennas atop gigan-
tic towers and to run the le-
gal limit and then some.
And even if the hardware is
available, the expertise
isn’t. DXers keep their se-
crets to themselves and
speak a strange language of
their own for which transla-
tors are hard to find.

The recent sunspot peak
produced a lot of new DX-
ers and reduced the number
of people who thought that
a monster station was a
necessity for successful DX-
ing, but the lack of informa-
tion for the newcomer still
remained. Now that we’re
on the downhill side of Cy-
cle 21, it’s even more impor-
tant to learn the tricks that
let the big guys work the
rare stuff when the sun-
spots aren’t helping.

Guide to DX

Nowadays, most budding
DXers learn by doing, and
the process is sometimes a
very unpleasant one for the
rest of us in the pileup. The
real lids are enough to keep
us busy without having also
to worry about ops who
simply haven’t yet learned
any better. It’s not the new-
comers’ fault—the prob-
lem is that there just
haven’t been any good
books that provide enough
information in one place to
allow a beginner to jump in-
to the fracas without fear.

The lack of DX textbooks
won’t be a problem for
long. At least two new
books aimed at the fledging
DXer have been published
recently. One, The Com-
plete Idiot’s Guide to DX, by
Stuart Gregg NF4Z, is quite
good if you take the title se-
riously. It is a guide for the
total newcomer to DXing. If
you’ve worked 200, or even
100, countries, you won't
find much new here, but if
you’ve just stumbled across
your first pileup, The Com-
plete Idiot’s Guide to DX
will tell you what’s going on
and how to make the best
of it.

Author Gregg starts from
the premise that the reader
has never worked a DX sta-
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tion before and goes
through a step-by-step de-
scription of how to make
the contact. He describes
both the traditional method
of DXing and the more re-
cept innovations of DX nets
and lists. He wisely avoids
getting involved in the con-
troversy over these meth-
ods, and instead limits his
comments to the mechani-
cal details of how lists and
nets work.

The Idiot’'s Guide con-
tains a lot of good, solid in-
formation for the beginning
DXer. It also has some prob-
lems, as any first edition of
a book covering such a
complex subject will.

The book’s discussion of
station equipment attempts
to point out that modest
antennas and medium pow-
er will do a good job, but
some of the anecdotes
Gregg tells us leave the dis-
tinct impression that it’s a
lot more fun to have a Cali-
fornia kilowatt. Gregg
points out the advantages
of CW operation but misses
the main one—that a ”lit-
tle-gun”’ station has a much
better chance of getting
through on CW than of bat-
tling through the QRM on
phone. Although the book
admittedly is not about

antennas, it would be nice
to see some hard informa-
tion on simple antennas
that will work DX. Such
creatures do exist, but the
thrust of Gregg'’s discussion
is simply that if you can get
away with it, bigger is bet-
ter. That's not much com-
fort for those of us who
can’t get away with it!

These are minor, perhaps
philosophical, problems
But there are some things
that a book on DX must
have that this one doesn’t.
For example, there is no
reference to the impor-
tance, nay, the absolute
necessity, of using GMT (or
UTC) time on QSL cards
The sad fact is that if your
card doesn’t carry the right
time, in the right format,
you are very unlikely to get
one back from a DX station
Anyone who's ever handled
cards for a DXpedition or
contest can vouch for the
pain that it is trying tofind a
QSO for which the time
isn’t accurately shown on
the card

The listing of operating
events includes several
small contests | hadn’t
heard of before, but misses
both the IARU Radiosport

Continued on page 179



(NEW MFJ-312 VHF Converter lets youj

HEAR POLICE/FIRE CALLS

and Weather Band on 2 meter rigs. Covers nearly all FCC
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freg.
readout on synthesized, VFO 144-148 MHz FM rigs.

. Scanning rigs become
Now with weather band coverage! policelfire scanner.

-, Direct freq. readout on
synthesized and VFO rigs.

M

'!-;;l }’.H‘F BAVD hXPANDER

1-

@ 6 7
154-158 OFF-8YP e

MHy MFJ-313

——

_—

SAVE $4OO

IC-2KL 160-15m solid-state linear amplitier. Broad-
banded - no tuning, includes new 10 & 18 MHz bands
50-80 watts dnive, 500 watts nominal power output
SSB (PEP), CW & RTTY. Fully protected finals {no
vacuum tubes), heat pipe cooling system. Full meter
ing, automatic hands off band switching when used
with IC-720A. With separate 40vdc/25A power supply

for 117v/240v. Amplifier: 4%"h = 9%"w x 12°d, 15 Hear exciting police/fire calls, weather band, “On” LED. 9-18 VDC. S0-239. Mtg bkt. 3xdx1”
los. Power supply: Same as ampifier but 30 lbs maritime costal and more on your 2 meter rig! MFJ.311, $49.95. Like MFJ-312 less WX band.
Reg. $1795 - Speclal $1395% Scanning rigs become police/fire  scanner Order from MFJ and try it — no obligation. 1f
10 Meter modification kit PR 1 This ingenious MFJ VHF Converter turns your not delighted, return it within 30 days for refund
- synthesized or VFO 144-148 MHz FM rig into a (less shipping). One_year unconditional guarantee.
hot police/fire receiver (154-158 MHz) with direct Order today. Call toll free 800-647-1800. Charge
frequency readout on your rig VISA, MC or mail check, money order for $59.95
\ oy Receive weather plus more on 160164 MHz.  for MFJ312, $49.95 for MFJ311 plus $4.00

v Ll Feedthru allows simultaneous scanning of both  each shipping/handiing.
too0e ’ 2 meters and police/fire band. No missed calls. Enjoy exciting police and fire calls, order now
- ——ik ; Enjoy all benefits of your rig such as squeich,  [YYHUR{TUNNZ. (<3N [ [ EYYR LT
1270 B excellent sensitivity, selectivity, stability, limiting,  'Cail 601.323.5869 for technical Information, or-
AM rejection. For_handhelds, too. der/repair status. Also call 601-323-5869 outside

Two MOSFETS (tuned RF amp, mixer), bipolar  continental USA and in Mississippi. a7
crystal oscillator gives excellent performance

IC-551 All mode, microprocessor controlled 6m trans- L Bypass/off switch allows transmitting. Won't MF ENTERPR'SES,
b

urn out if you transmit (up to 25 watts) with INCORPORATED
converter on. Low insertion SWR. Box 494, Mississippi State, MS 39762 )

ceiver. Covers 50-53.999 MHz, SSB, FM, CW & AM.
Variable output 1-10 watts, 6 digit display, 3 memory

channels with variable scan speed. Dual VFOs, noise

blanker, 13.8vdc & 117vac supplies built-in, hand
microphone. 4%"h x 9%"w = 10%"d, 14 Ib NOVEMBER SPECIALS

TOLL 1-800-336-4799

. BONUS 2% discount for prepaid orders e e . FREE ORDERS ONLY
RegU/af $4 79 n SPeC’a’ $38895 {cashier's check or money order) g 4 [IA1oW HOURS: M-F 11-8: SAT 9-3 EDT
IC-551 Accessories CALL FOR QUOTES CLOSED TUESDAYS
EX-106 FM adaptor...................... SALE $112% MFJ PRODUCTS COMPLETE LINE IN STOCK | AEA Keyers. Code Readers. ISOPOLE Antennas CALL
EX-107 VOX untt. . oot SALE 49 989 Ne5w 3KW Tuner Zgl 7: HTY‘GAIN ¢NTEN';I}AS -
962 1.5KW Tuner mtr/switch 199.9! H6DXX Triband Beam 8
EX-108 Passband tuning/RF processor.. SALE 94 961 1 5kW Tuner 139.95 | TH3MK3 3-Element Beam 179.95
9498 300 watt deluxe tuner 12200 TH3JR 3:-Element Trniband 138.95%
Av 941C 300 watt tuner switch/mitr 78.42 18AVT/WS 10-80 Vertical 8295
940 300 watt tuner switch/mtr 69.70 | 14AVQ/WB 10-40 Vertical 50.77
484 Grandmaster memory keyer 12 msg 12172 CUSHCRAFT ANTENNAS
I1C-551D same as 551 but output vanable 1-80 watts 482 4 msg Memory keyer 87.96 A4 New Triband Beam 10-15.20m 20695
Requues optional AC supply EX-107 VOX and EX-108 422 Pacesetter Keyer w/Bencher BY1 87.15 : A3 New Tnband Beam 10-15-20m 169 95
/ N / 410 Protessor Morse keyer 11395 | AV3 New 10-15:20m Vertical 4150
DaSSDand Aiag L processoy built-in. 13 8vdc/15A 408 Deluxe Keyer with speed mtr 69.69 ARX 28 New Ringo Ranger 2m 3400
Regular $699 - Speclal $568% 496 Keyboard Il 29695 | A32-19 2m ‘Boomar DX Beam 7595
IC-551D A % 7528 Dual turnabte filter 78.42 2208 220 MHz ‘Boomer 68 95
2 ccessories 102 24-hour clock 3095 | 2148 Jr Boomer 144.146 MHz 62 10
PS-20 20A AC power supply............ SALE $199* 260/262 Dry Dummy Loads 2350/66.75 | 214F8 Jr Boomer 144.5.148 MHz 6210
EX-106 FM adaptor......... ... SALE 112* 250 2KW PEP Dummy Load 3110 [ A147-11 11-Element 2m 34 50
=y = . : . BENCHER PADDLES 8lack/Chrome 35.25/42 95 ( MINIQUAD HQ-1 132.95
Quantities limited, prices subject to change without ASTRON POWER SUPPLIES {13.8 VDC) ALLIANCE HD73 Rotor 9395
notice. Don‘t miss out! - order now direct from this ad. RS7A 5 amps continuous. 7 amp ICS 4860 | COE HAM IV ROTOR 169 95
Send Check or Money Order. For prompt shipment, call ::;g: ?63'“95 continuous ‘goa'“vs ’ﬁ:s g? 33 C;BLE :G*’ U7F°d'g 9; 25;"" ! fgz :'
. amps continuous, amps wire Rolor &1 8 1
gg:):lglé(;gcoclgg:‘s‘bgrxan?OI[lsle]PMSAsSglcpzfeAnRt? oS{;IeIcS|:| RS20M same as RS20A + meters 10550 | BUTTERNUT MF-5V-1Il 10-80m Vertical 86.95
Pri d {includ . h . h 3 RS35A 25 amps continuous, 35 amp ICS 13195 KLM ANTENNAS (other antennas in stock)
rices do not include shipping charges. RS35M same as RS35A + meters 15195 KT34A 4-Elemant Triband Beam 320.75
— TELEX HEADSETS-HEADPHONES |  KT34XA 6-Element Taband Beam 469 50
€1210/C1320 Headphones 22.95/32.95 144-148 1318 2m 13-Element with balun 77.95
PROCOM 200 Headset/dual lmp. MIC 7750 ' 144-148 16C 2m 16-Element for oscar 93.55
PROCOM 300 It/wt Headset/dual Imp. mic 6995 ! 420-450 14420450 MHz 14-element Beam 3754

420-450 18C420-450 MHz 18-Element oscar 58.70
5/8 wave 2m hand held Ant 19.95 432161816 nlem 430-434 MHz beam/balun 60.70

2 walts 1n. 25 watts out 2m Amp 69.95 HUSTLER 58TV 10-80m Vartical 92 50
AMA E U R 200 mw in. 25 watts out 2m Amp 82 95 48TV 10-40m Verucal 73.95
108.95 3TBA New 10-15-20m Beam 16195

2 watts 1in. 50 watts out 2m Amp

MIRAGE AMPS & WATT METERS HF Mobile Resonators Standard Super
ELECTRONIC SU PPLY’“\ MPI HF/MP2 VHF SWR/Watt Meter CALL | 10 and 15 metear 7.95 12.50

VoCom Antennas/2m Amps

823 2 in. 30 out. All Mode CALL 20 meters 10.95 14 95

4828 W. Fond du lac Avenue 8108 10 in. 80 out. All More. Pre-Amp CALL | 40 maters 1250 1730
- b 7 81016 10 in. 160 out. All Mode. Pre Amp CALL | 75 meters 13.50 27.95
Milwaukee, Wisconsin 53216 TRANSCEIVERS — BIG DISCOUNTS | Avanti AP 151 3G 2m on glass ant 2795

KENWOOD. ICOM. YAESU. TENTEC
Phone: (414) 442-4200 SANTEC. AZDEN. KDK CALHRORIGUDRES
Wisconsin WATS: 1-800-242-5195 Call tor Ouotes Send stamp for a flyer. Terms: Prices do not include

. A 1. A ‘ 2410 Drexel Street shipping. VISA and Master Charge accepted. 2% dis-

NatlonW|de WATS l 800 558 0411 E Woodbridge, VA 22192 count for prepaid orders (cashier's check or money

AES Branch Stores In: Clearwater, FL ® Information (703) 643-1063  Orders 1-800-336-4799 | order). COD fee $2.00 per order. Prices subject to
Orlando, FL ® Wickliffe, OH ¢ Las Vegas, NV Store Location: 14415 Jetf Davis Hwy . Woodbridge. VA change without notice or obhgation

~See List of Advertisers on page 130 73 Magazine ® November, 1981 B1



Eyeball QSO with Radio RSA

H ave you ever dreamed
of visiting that far-
away, exotic country whose
radio station you are listen-

Roger N. Peterson
25 Orchard Lane
New Canaan CT 06840

Radio RSA —the voice of South Africa uses this antenna ar-
ray to reach the US.
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ing to on your receiver? I’'m
sure you have. We all do.
This time, however, | did
something about it.

I was tuned to Radio RSA
—the Voice of South Af-
rica—and was enjoying a
program called ""Touring
Africa.”’ It was all about the
famous Krueger National
Park there, where visitors
drive around in British Land
Rovers to view the ele-
phants, lions, rhinos, and
other wild animals that

190

roam free and without dan-
ger of being shot at by hunt-
ers. Listening to this fasci-
nating program got me in-
terested in seeing all this for
myself. It would certainly
be a switch from the usual
Florida or Caribbean island
vacation that so many of us
from the northeastern part
of the US aim for in the
winters.

So here 1| was, a few
months later, being driven
through the streets of Jo-

180 V1O

This great circle map indicates the general broadcast direc-
tions for Radio RSA’s Meyerton transmitting station at its

center in South Africa.



You can’t
tell the players

without a
scorecard! __—

_—/“ <

il
K D/*Us\\\'\‘!’

Order today!

NEW 1982

RADIO AMATEUR CALLBOOKS
READY DECEMBER 1ST!

The latest editions will be published soon!
world-famous Radio Amateur Callbooks,
the most respected and complete listing of
radio amateurs, Llists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world,standard time charts,world-wide
QSL bureaus, and more. The U.S.Edition
features over 400,000 listings, with over
70,000 changes from last year. The
Foreign Edition has over 370,000 listings,
over 60,000 changes. The new 1982
Callbooks will be available on December 1,
1981. Place your order now.

Each  Shipping Total

US Caltbook $18.95 $3.05 $22.00
Foreign
Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. Alldirect orders add shipping
charge. Foreign resldents add $4.55 for
shipping. Illinois residents add 5% sales tax.

SPECIAL LIMITED OFFER!
[ % Amateur Radio
Bl | Emblem Patch

| AMATEUR RADIO

Pegasus on blue field, red lettering. 3'° wide
x 3'" high. Great on Jackets and caps.

RADIO AMATEUR I I b I(
_ca 00 INC.

Dept. B
............ »61
925 Sherwood Drive

Lake Bluff, IL 60044, USA

only $2.50 postpaid

INTRODUCING THE

CES 500SA
SIMPLEX
AUTOPATCH

The First Affordable
Private Phone Patch

As described in 73 Magazine, 6/81.

Now, for the first time! Every amateur
operator can enjoy the unparallelled freedom
of a private phone patch in an economical
package.

The dramatic new CES 500SA Autopatch is all
the equipment you need to patch an FM base
station to your home or other telephone line,
without expensive repeatars, cavities, or other
equipment. Connections with any standard
FM base station are rapid and simple.

Bypass the congestion and expense of shared
repeaters — break through to greater privacy
and convenience with the new CES 500SA
Autopatch.

COHERENCE IN
COMMUNICATIONS TECHNOLOGY

CES

COMMUNICATIONS ELECTRONICS
SPECIALTIES, Inc.
PO. Box 507

Winter Park, Florida 32790
Telephone: (305) 645-0474

'MFJ KEYERS'

\_ Box 494, Mississippi State, MS 39762)

Uses Curtis 8044 IC. lambic
operation, dot-dash memo-
ries, weight control, solid
state keying. RF proof.

“assss | 57995

The MFJ-408 Oeluxe Electronic Keyer sends
iambic, automatic, semi-automatic, manual. Use
squeeze, single lever or straight key.

Speedmeter lets you read speed to 100 WPM.

Socket for external Curtis memory, random
code generator, keyboard. Optional cable, $4.95

lambic operation with squeeze key. Dot-dash
insertion. Semi-autematic “‘bug” operation pro
vides automatic dots and manual dashes.

Dot-dash memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.

Solid-state keying: grid block, solid state xmtrs.

Front panel controls: linear speed, weight,
tone, volume, function switch. 8 to 50 WPM.

Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate QRM.

Tone control. Speaker. Ideal for classroom.

Function switch selects off, on, semi-automatic/
manual, tune. Tune keys transmitter for tuning.

Uses 4 C-cells. 2.5 mm jack for power (6-9
vDC). Optional AC adapter MFJ-1305, $9.95.

Eggshell white, walnut sides. 8x2x6 inches.

MFJ-406, $69.95, like 408 less speedmeter.

MFS KCONO REYRR 81

$49% |39,

New MFJ-401 Econo Keyer Il gives you a
reliable, full feature economy keyer for squeeze,
single lever or straight key.

Has sidetone, speaker, volume, speed, internal
weight and tone controls. Sends iambic, auto-
matic, semi-automatic, manual. Tune function.
Dot-dash memories. 8-50 WPM. ~On"” LED. Use
9V battery, 6-9 VDC, or 110 VAC with optional
AC adapter, MFJ-1305, $9.95. 4x2x3'2"

Reliable solid state keying. Keys virtually all
solid state or tube type transmitters

56495

MFJ-405 Econo Keyer Il. Same as MFJ-401
but has built-in single paddle with adjustable
travel. Also jack for external paddle. 4x2x3"2"

Optional: Bencher lambic Paddle, $42.95;
110VAC adapter, MFJ-1305, $9.95. Free catalog.

Order from MFJ and try it. It not delighted,
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call to!l free 800-647-1800.
Charge VISA, MC. Or maif check, money order
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical Information, or
der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. .- a7

MF ENTERPRISES,

INCORPORATED
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Antenna side-switching hut showing a portion of antenna
routing system. Each “square” is a motor-driven switch.

hannesburg, the largest city
in South Africa, by Pieter
Martins, the principal engi-
neer of Radio RSA and host
of the station’s popular DX
program

This had come about sim-
ply because when | made
my travel arrangements, |
also wrote a letter to Pieter
to try to arrange a visit to
Radio RSA. So on this day,
Pieter had picked me up in
his car at my hotel and was
starting the visit with a trip
out to view the transmitters
and antenna installation lo-
cated about thirty miles
south of the city.

As we drove out of the
city, we passed huge man-
made hills, piled up from
years of gold mining in the
area, and several block
houses which dated back to
the Boer War. As we got
nearer to the installation, |
spotted some tall steel

masts, and when we enter-
ed the village of Meyerton,
| saw a multitude of these
high masts towering into
the blue African sky. Not
much like my own anten-
nas, strung between two
trees in the backyard of my
Connecticut home!

Ultra-Modern Transmitter
and Antenna Installation

We parked the car and
entered the main transmit-
ter building. This structure
has an antenna side-switch-
ing house and contains the
consoles that control the
transmitter tuning, antenna
selection, and slewing.
There are three 500-kW and
four 250-kW transmitters.
The larger ones had only re-
cently been installed
(spring, 1979) and were re-
sponsible for booming a big
signal into the US in recent
months.
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Broadcasting center of Radio RSA in Johannesburg. Large
tower in back holds FM radio antenna.

Pieter explained how,
from the consoles, by the
pressing of a single switch,
the powerful transmitters
could be coupled to any of
the station’s 34 respective
high-gain antenna arrays to
cover any of Radio RSA’s
target areas. These con-
soles have preselection fa-
cilities so that a new fre-
quency and antenna with
appropriate orientation
may be selected in seconds.

The transmitters have an
interesting cooling system.
Cooling is by a vapodyne
system which utilizes the la-
tent heat of steam. This sys-
tem uses a small amount of
distilled water and elimi-
nates the need for old-fash-
ioned water pumps. The
steam is condensed on the
mezzanine level of the

building by heat exchangers
and returns to the transmit-
ter tube anodes as water.
From there it is once more
circulated in the closed
cooling system

From the top of the large
transmitter cabinets, the
feeders go by way of cross-
bar switches in ducts down
vertical shafts which con-
nect up with two tunnels
and then to the round an-
tenna feeder side-switching
house. This unique system
of an underground route for
the ducted feeders had to
be used due to their large
surface area. This would
have presented a hazard in
strong gusts of wind in the
case of overhead feeders

The radio feeders enter
the feeder switchhouse
along five horizontal rows



WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

microprocessor
water resistant

solar assist

New Low Price
—$59.95

The HAM-1 functions include local time,
world time, (G.M.T. too) count-up and
count down chronometer, day, month,
date, alarm and hourly chime. It’s ideal
for log-keeping, DX time conversion and
10 minute 1.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and
solar cell battery assist. Battery life is
better than 4 years. The HAM-1 is water
resistant to 20 meters, the case is 100%
solid stainless steel and the crystal is
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year
warranty.

2 METER AMPLIFIER
$39.95

® 2 Watts In, 10 Watts Out ® V.SW.R.
Protected ® Can be Used for F.M. & S.S.
B. ® Led Status Indicators ® Low Loss
$0-239 Connectors ® Current Drain Less
Than 2.5A at 13.6 V.D.C. ® Massive
Heatsink ®Built In T/R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, kits
include: 450 M.A.H. Battery Pack
e New Case Assembly e All New Es-
cutcheons e Spkr./Mi¢. Jack w/Dust
Cap e New Earphone & Jack o P.C.B.
and Parts for Easy Installation e Detailed
instruction Manual ® For Radios With &
Without T.T. Pad.

Other Accessories Available:

Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty Belt Clip. . . . . . ... 7.50
Fiex Antenna
To Order Call or Write to:

ADVANCED COMMUNICATIONS
INTERNATIONAL
2411 Lincoln Avenue
Betmont, CA. 94002 U.S.A.
(415) 595-3949
Add $3.00 per order for shipping &
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.

= QUALITY

parts at *

* DISCOUNT PRICES!

4PDT PRINTED

KEY SWITCH

HL2-P-DC 12vDC
compact size
10 amp contacts
PC. mount

$3.00 each 4

CIRCUIT 12VDC | -l s psT
womaye | RBEC e
Brap NEW | | 125 vouTs
$2.75 EA. $ 3.50 EA.
DPDT RELAY MINI SIZE
AROMAT [2VDC BUZZERS

TRANSFORME

4PDT RELAY

* 14 pin styte
* 3amp conlacis
*24voltd e or

120 volt aug. CO
* Used but fully 1ested

$1.70 EACH

”

1% 10 3 volts
WITH WIRE LEADS

75¢ each |

1% 10 3 voits '@
WITH PIN TERMINALS o
75¢each B
3 %0 7 volts -+
WITH PIN TERMINALS §
75¢each ¥

specity coil yoltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

120 voit
primaries

6 VOLTS at 150 mA
12 V.CT ot 500mA
16.5 V. at 3 AMPS $6.50
18 VOLTS at 1 AMP $4.50
25.2 VCT ot 2.8 AMP $5.50

$1.25
$2.50

440/220 TO 110 VOLT
TRANSFORMER

p SOLA = HTIBZIOO]
P 440 or 220 volte

to 110 voits

Rated 100 VA

SEND FOR

rS
fee; 40 PAGE

CONNECTOR
K
RGl41, RGl42, RG223
$1.75 EACH

10 for $16.00

*SPECIAL !+
10 MEG POTS
4 for $1.00

100 for $15.00 %ﬁj

COMPUTER GRADE
CAPACITORS NEW
1,700mtd ey
1s0voC $2,00 ¥4
21/2%a X 4 314"
8,400mid l
60VvDC 52,50
13/8%0 xa1fat
13,500mfd i8 VDCs1.50
13/8"0i X 3 1/4% wicn
20,000 mfd 25 VOLTS
2 " DIA. X 2" HIGH 52,00
22,000mtd 15 vDC $2. 54
2" 0w X 2 1/2%mion
22,000 mfd 40 VOLTS
2" DIA. X 6" MIGH $3.00
52,000mfd 15 vDC $3.00
2% X 4 12" wion

CLAMPS TO FIT CAPACITORS 505 4.

OUR NEW
CATALOG ¥ve®’

L.E.D.’s ’
STANDARD JUMBO
DIFFUSED ‘
RED
GREEN
YELLOW | R
FLASHER LED /Y

5 VOLY OPERATION
JUMBO SIZE

{481 POLAR LED
[lsus MINI LED

079" x ,098"

10 for $2.00
SUPER SMALL
PHOTO-FLASH
170 MFO 330 YOLT
e 1" 7g°

20mA ot 1.75v

CANNON XLR

LINE FILTER

for line to line
» & line to ground
- noise suppression

(\¥%.2 concom « 10Ke
O\X“ Rated: 10 amp

115/250 v 50-400 hz
$ 3.75 ea. 10 for $35.00

IQ— 2for $1.50 CONNECTQR‘

@ 10 for $7.00 LAY
750 MFD 330 V *;/t\
PHOTO FLASH $2.00 EACH

2 HIGH X ﬁ 10 for $19.00

Lo B RECHARGABLE

lOAFm $11.00 Q:’./( LESAEDA_LAEcolo

REI BATTERIES

LN
P -
r.,l = I
._,
8VOLTS 3AMP/HR
8 X 1k X 5 IN. $7.50

22/44 EDGE CONNECTOR
TIN SOLOERTAIL 156"x 200

w448

~See List of Advertisers on page 130

LARGE QUANTITIES AVAILABLE

6 VOLTS 6 AMPMR
3k X 2 X uk IN. $10.00

6 VOLTS 772 AMP/MR

$1.35 each 10 for $12 50

ug X 2 X 4 IN. $12.50

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

P.0. BOX 20406

Los Angeles, Calif. 90006
~20 (213)380-8000

Mon. - Fri.
9AM.-5PM

Saturday
10 AM -

JERMS
* Quantities Limited
o Min Order $10.00
«Add $2.50
1pping USA
* Calit. Res. Add 6%
h

3PM

" MFJ SWR/
WATTMETERS

MFJ HF SWR/Wattmeter
reads SWR, forward, reflect-
ed power from 1.8-30 MHz.

$4995

MFJ-814

New low cost in-line HF SWR/Wattmeter.
MFJ-814 lets you monitor SWR, forward,
reflected average power in 2 ranges from 1.8
to 30 MHz. Read 200/2000 watts forward.
20/200 watts reflected power. SWR, 1:1-6:1
Easy push-button switch operation: has power/
SWR, high/low range, forward/reflected push
button switches. SWR sensitivity control
Lighted meter (requires 12V). Rugged alumi
num eggshell white, black cabinet. 6%ax3"ax4%s".
S0-239 coax connectors, 2 color meter scale.

MFJ VHF SWR/Wattmeter/
Field Strength Meters

$2995

MFJ-812

New low cost VHF operating aids.

MFJ-812, $29.95: Read SWR from 14 to
170 MHz to monitor antenna and feedlines

Read forward and reflected power at 2 meters
(144-148 MH2). 2 scales (30 and 300 watts)

Read relative field strength from 1 to 170
MHz. Binding post for field strength antenna

Easy push-button operation: has forward/re
flected and SWR/field strength push-buttons.

Aluminum eggshell white, black cabinet.
44x2'ax2%". S0-239. 2 color meter scale

MFJ-810, $24.95: similar to MFJ-812 less
tield strength function.

MFJ “Dry” 300 W and
1 KW Dummy Loads.

56495 52695

MFJ-262 MFJ-260

Air cooled, nen-inductive 50 ohm resistor in
perforated metal housing with SO 239 connectors
Full load for 30 seconds, de-rating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to
30 MHz, 1.5:1 tor 30-160 MHz. 2Y2x2'ex7'
MFJ-262 (1KW). SWR 1.5:1-30 MHz. 3x3x13"

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

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping)

One year unconditional guarantee.

Order yours today. Call toli free 800-647-1800.
Charge VISA, MC. Or mail check, money order
Add $4.00 each for shipping and handling

der/repair status. Also call 601-323-5869 out
S|de contlnental USA and in Mississippi. ,~ 47

ENTERPRISES,
INCORPORATED

Lﬂox 494, Mississippi State, MS 39762
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of switches. These feeders
are switched vertically and
leave from the top of the
building to the appropriate
overhead feeder and ac-
companying antenna.

Each of the directional
antenna arrays on the 500-
hectare site consists of two
curtains spaced a quarter of
a wavelength apart. Each
curtain is made up of three
or five stacks of four half-
wave dipole elements in a
chain. When power from
the transmitter is fed into
the front curtain, radiation
from the individual dipoles
is additive in the direction
of the main listening zone,
the total power gain
achieved in some instances
being as much as 20 dB. The
antenna arrays have seven
general directions (see Fig.
1). By phasing, it is possible
to swing the beam electron-
ically 15 or 30 degrees away
from its center position to
direct a transmission to a
different target area. The
general directions are 335°
and 340° for West Africa
and Europe; 76°, 20°, and
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One of the 500-kW transmitters.

7° degrees for East Africa
and the Middle East. 305°
for North America; 240°
260°, and 270° for South
America, and 350° for Cen-
tral Africa.

As we left the transmitter
and antenna installation
and drove back toward the
city, Pieter described the
South African Broadcasting
Corporation organization
and headquarters complex
Radio RSA is the External
Broadcasting Service of the
S.A.B.C. Other services in-
clude television and FM ra-
dio. Some of you may have
DXed Springbok Radio and
Radio 5 in past years. These
are both part of the S.A.B.C

This complex is located
in the Auckland Park sec-
tion of Johannesburg, a pri-
marily residential area. It
looks like a college cam-
pus, with its 40-acre area,
two high structures, and a
number of two- and three-
storied buildings which
house studios. The domi-
nant structure is a 55-story
tower which houses the FM
antenna. Facing this is a

1981

large, multi-storied office
building. This complex
houses facilities and staff to
broadcast 16 radio and 2
television program services,
totaling 2,317 hours a week
in 18 different languages.
The building which hous-
es Radio RSA is very mod-
ern and contains all of the
latest broadcasting equip-
ment. Because of all the dif-
ferent language broadcasts,
the staff personnel that you
see in the corridors and
studios make you think that
you are in the halls of the
UN building in New York Ci-
ty. For example, the Lozi
language announcers all
come from the Caprivi area
in southwest Africa. The
Swahili and Chichewa an-
nouncers hail from Malawi.
In other language services,
the announcers are either
South Africans or people
who have been recruited
from Europe. Radio RSA al-
so broadcasts programs in
Dutch, Portuguese, French,
German, Tsonga, Afrikann,
and English. Soon, Radio
RSA will add Spanish as

they step up their broad-
casting activities to South
America.

Radio RSA Programs

There is much to listen to
on Radio RSA. In fact, some
people think it is shortwave
listening at its best. First is
the news. No other short-
wave broadcaster covers
the African continent like
Radio RSA. They send out
42 news broadcasts a day,
of which 7 are in English. In
addition, they have a num-
ber of back-up programs to
help the listener understand
the situation in different
parts of Africa.

News bulletins are writ-
ten by Radio RSA News De-
partment specialists and
they have the resources of
five international news
agencies, regional news of-
fices, and a network of cor-
respondents in many parts
of the world. Recently, a
survey was made to find
out what shortwave broad-
casts African delegates to
the United Nations listened
to. Some three-fourths of
them reported listening reg-
ularly to Radio RSA to keep
informed of what was going
on back home

News, however, is not the
only thing you will want to
hear on Radio RSA. The sta-
tion has many interesting
programs throughout the
week. I mentioned “Touring
Africa” —the program that
got me interested in visiting
this country in the first
place. This program is on
once a week and will take
you to all the interesting
sights in South Africa: Cape-
town, perhaps the most
beautiful city in the world;
Durban, which is on the In-
dian Ocean and has some of
the cleanest and whitest
beaches I've ever seen; the
Cape of Good Hope, where
you see the Atlantic Qcean
meet the Indian Ocean, and
much more. You can hear
this program on Saturdays
at 2100 GMT and on Sun-
days (Saturday night in US)
at 0200 in English.
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look here

call toll free:nights

(800) 231-3057

6-10 PM CDST, M.W.F.
days: 713-658-0268

ICOM IC 720A/AC $1298
IC T80 e o brmpress 729
ICI2AT . Soaiciod e 249
IC22 aishesseccs 269
IG25A) nwggemnocms 309
Santec HT 1200 .......... 299
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Telrex TBSEM ... ... .... 425
Drake TRI/DRTZ: woermsne 1349
R7/DR7 ......... 1299
AEA Morse CK1 116.00
YEASU FT707 ............ 699
FRG7700 ......... 449

FT1012D
Mark 3 Limited .... 749

Order KWM 380 Now

OLD PRICE

Rockwell Accessories in Stock
Janel 8SA5 ... ... .. . 4195
Bash Books ............... 9.95
Amphenol Silver Plate PL-259 1.00
Antique/Rare Tubes ......... Call

GE,/5721B| Boennsetismasassal 38
Times 24 hour Wallclock 24 .95
Robot 800A ................ 749
CUBICNO8 wnsedmasme®e e e 1195
Bird 43 SLUGS
Portable VJ Amplifier
2 watts in 33 watts out .... 89.95
Belden 9405 Heavy Duty
Rotor Cable 2#16, 6#18 45¢ /ft
Belden 8214 RG-8 Foam 36¢/ft
Belden 9258 RG-8X

Mini-coax .............. 19¢/ft
Alliance HD73 Rotor ... .. 109.95

Call for TS830S, TS130S,
TS-5308S plus accessories

MASTERCARD VISA
All prices fob Houston except where indicated. Prices
subject to change without notice, all items guaranteed
Some items subject prior sale. Texas residents add 6%
tax. Please add sufficient postage, balance collect

MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010
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MOBILE
ANTENNAS

From CUBIC, Builders of America’s
finest HAM Radio Equipment.

Exclusive heavy duty
construction all-band
manual switching an-
tenna for 10, 15, 20, 40
and 75 meters. Power
rated at 500 watts PEP.
Has a patented high-Q
tapped coil with GOLD
PLATED switch con-
tacts.

M-45

5 Band Manual !
Switching up to 75 4
Meters at 500 3
Watts PEP

Switchable Antenna
matchbox. Seven
impedance ratios above
or below 50 ochms from |
1.7 to 30 MHz.

M-45

M-34

Up to 4
Bands at 200 Watts, PEP

The M34 mobile antenna
gives you three bands—
10, 15 and 20 meters. For a
fourth band, add our op-
tional 160, 80 or 40 meter
coil and top section.

You end up with full
capability 4-band mobile
antenna requiring no coil
change or adjustments
after initial tuning.

Call or write for a complete antenna brochure.

cuBIC

" COMMUNICATIONS,INC.

305 Airport Road, Oceanside, CA 92054
(714) 757-7525/Telex: 695435;
ANS BK: CUBICOM, OCEN.
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SHORTWAVE
ACCESSORIES

NEW Indoor Tuned Active
Antenna. Rivals, can even
exceed reception of out-

side long wire.

Rivals long
wires

37_9—95 ®, 9.5

MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world
Rivals, can often exceed, reception of outside
long_wire. Unique Tuned Active Antenna mim
mizes intermod, provides RF selectivity, re
duces noise outside tuned band. Also use as
preselector for external antenna. Covers 300
KHz to 30 MHz in five bands. Adjustable tele
scoping antenna. Controls: Tune, Band Selector
Gain, On-Oft/Bypass. LED. FET, bipolar circuitry.
Phono jack for external ant. 6x2x6 inches.
912 VDC or 9 V battery for portabie use
110 VAC with optional AC adapter, $9.95

59995

MFJ-1040 RECEIVER PRESELECTOR. Improves
weak signal reception, rejects out-of-band sig
nals, reduces image response, 1.8 to 54 MHz
Up to 20 db gain. Low noise MOSFET. Gain
control. Bandswitch. Can use 2 ant., 2 rcvrs
ON-OFF/Bypass. 20 db attenuator. LED. Coax
phono jacks. 8x2x6 in. Also for XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ-1045, $69.95. Same as MFJ-1040,
less attenuator, xcvr auto bypass. delay control
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both
requires 9-18 VDC or 110 VAC with optional

AC adapter, $9.95
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MOBILE SWL CONVERTERS to hear the short
wave world while you drive. MFJ-304 ($69.95)
covers 19, 25, 31, 49 meter bands. MFJ-308
($89.95) adds 13, 16, 41, 60 meters. Two
dual-gate MOSFETS give excellent sensitivity
selectivity with car receiver. Push button band
selector. Tune with car radio. Plugs between
antenna and radio. 12 VDC. 304 is 5'vx1"x4
308 is 6VaxtVax5" Free catalog.

MFJ-10, 3 160( coax with canectors $4.95

Order from MFJ and try it. If not delighted,
§ return within 30 days for refund (less shipping)
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA. MC. Or mail check. money order

Add $4.00 each for shipping and handiing
CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 tor technical information, or

der/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. ,-a7

MF ENTERPRISES,
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Radio RSA broadcasts an
excellent program every
morning at 1300 GMT and
also at 0300 GMT. It is
called ""Good Morning
Africa” and while not di-
rected to North America
but to neighboring nations
on the African continent, is
easily picked up here in the
US. It features short com-
mentaries, live interviews,
and music. Again, it is in
English

If you are interested in
sports, Radio RSA devotes
Saturday mornings from
1300 to 1500 GMT to vari-
ous seasonal athletic
games. This might be a pro-
fessional golf tournament
with Gary Player and other
international pros. Or, it
might be a rugby game or
cricket match. As in
Australia, South Africa’s
summer is our winter and
vice versa. So don‘t be sur-
prised to hear a ski meet
from the Drakensberg
Mountains in July or a surf-
ing contest from a beach on
the Indian Ocean in
January.

Some of the most inter-
esting programs heard on
Radio RSA are interviews
with either famous or inter-
esting people. In fact, | feel
that Radio RSA has the best
interview programs of any
of the shortwave broadcast-
ers, including the mighty
BBC. Try these on a pro-
gram called “South African
Panorama’”” on the English
broadcasts at 2100 and
0200 GMT on Mondays,
Tuesdays, Thursdays, and
Fridays.

Just for DXers

If DXing the African con-
tinent is of interest, don’t
miss Radio RSA’s "DX Cor-
ner” each week. This pro-
gram is hosted by Pieter
Martins, my guide, and he
has a good one. From time
to time, Pieter has guests
who are members of DX
clubs, hams, or visiting hob-
byists from other parts of
the world. If you want to

keep up with the frequency
and time changes of the Af-
rican nations’ broadcasters,
this program is a must. You
can hear it on Tuesdays at
1120 GMT, Saturdays at
2140 GMT, and Sundays at
0240 GMT.

Where to Tune In for Radio
RSA

This station is on every
day of the week in English
They direct their broadcast
to North America at 0200
GMTon 11.900, 9.615, 9.585
and 5.980 MHz. However,
their signal is so strong that
you can usually receive
them when their programs
are directed to Europe or
other parts of Africa.

In the late evenings here,
at 0300 GMT, try Radio RSA
on 11.900, 9.585, or 7.720
MHz. It is usually very easy
to hear them. When you get
up in the mornings, try them
at 1100 GMT on 25.790
MHz, also on 21.535 or
15.220 MHz. At 1300 GMT,
on the same frequencies,
Radio RSA comes in even
stronger and you should
have no trouble at all in
bringing their broadcasts in.
Finally, in the afternoons at
2100 GMT, the station
comes in loud and clear on
17.780 or 15.155 MHz.

Radio RSA broadcasts
every day on the frequen-
cies and times indicated
above. You can obtain a
program of their broadcasts
by writing Radio RSA, PO
Box 4559, Johannesburg
2000, South Africa.

Finally, what about the
rest of my trip to South Afri-
ca. That, of course, is a
story in itself. To those of
you who have ever thought
of going there, | can recom-
mend it highly. In fact |
liked it so much that I hope
to go back again for a re-
turn visit That is, if some
other exotic shortwave
broadcasting location
doesn’t entice me there
first.

I wonder what it's like in
New Zealand? @
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Tuning coils for one 250-kW transmitter.

One modern broadcasting studio at Radio RSA.



TRS 80 Model |
e TERMINALL T1 — All new! All-in-one Ham Interface
and terminal umt. This is what you have been waiting
for. Everything you'd expect in a first class terminal unit
and at a highly competitive price.  $499

e M80,CM80 — Ham interfaces. Complete Morse code
and RTTY system. PLL or external TU. $175 to $279

e M800 — Adds advanced (split screen} RTTY when used
with M80/CMB80. $99

s MB000/T1000 — Powerful disk based RTTY systems, in
luding mailbox. $150

* RITTY RITER — Powerful cursor editing of RTTY text
and Pictures. Used in conjunction with M800. $49

e MBL — Baudot or ASCIl printer driver software for
M80/CM80. $23

Personal Computer
Accessories

for the ham radio enthusiast

Write for a
FREE Catalogue

APPLE

TRS 80 Model Il

TERMINALL T3 — All New! All-in-one Ham interface
and terminal unit. This is what you have been waiting
for. Everything you’'d expect in a first class terminal unit
and at a price that is highly competitive. $499

M83, CMB83 —Ham Interfaces. Complete Morse code
and RTTY system. PLL or external TU. $175 to $279

M830 — Adds advanced (split screen) RTTY and Morse
when used with M83/CM83. $99

M8300/T3000 — Powerful disk based RTTY system, in-
cluding mailbox. $150

» TA650, CA650 — Ham Interface
with split screen display Morse and
RTTY $279 to $499

e A6500 - Disk based RTTY software

with powerful
with mailbox. $60

RTTY. $259 to $499

budget. $175

RTTY ACCESSORIES

PET/CBM
e TM650, CM650 — Ham interfaces
split screen

e M65 — Low cost Ham Interface
Great for the beginner or the tight

ATARI 800/400

e Morse Tutor Teaches Morse
code. Very sophisticated computer
assisted instruction. $23.95

e Parallel Printer Interface — drives a
parallel printer without the Atari 860
Module. $69.95

e Screen Print Package Copies
any screen image onto paper. Hi or
LO RES graphics as well as plain

FSD-1 — RTTY Demodulator - 170 or 850 Hertz shift

text. $139

Super sharp filters. Fits all Macrotronics Ham Interfaces
except TERMINALL. $143

o XTL-1 Crystal controlled RTTY AFSK board
170/850/CW shifts. Fits all Macrotronics Ham Interfaces
except TERMINALL. $92

o MLK — Loop Interface - plug in replacement for the reed
relay on all Macrotronics Ham Interfaces except TER
MINALL. $32

TRS 80 is a registered trademark of the

Tandy poration Apple is a registered
trademark f Apple mputer In
Pet/CBM is 3 registered trademark

Comordore Business Machines inc  Atari
s a registered trademark of Atari Com
puter inc. Espon is a registered trademark
of Espon America inc

Warranty varies from product to pr
duct Please write f ymplete warranty
information

EPSON PRINTERS J

Call for latest discount prices.
MX-70 — Basic low cost printer

MX-80 — 80 CPS, bidirectional printing, lower case and
true descenders

MX-80F/T — Like MX-80 with friction and removabie
tractor feed

MX-100 Extra wide version of MX-80F/T, 132
characters wide

HI-RES Graphics option — Bit image printing and italics
Interfacing card and cables — Connect an Epson printer

to Apple, TRS80, Pet, Atari, Color Computer or any
Serial port

Now Available
Write or Call for details

8

TO ORDER TOLL FREE
1-800-344-7493

In CA and for service (209) 667 2838
ROTRONICS, inc. &

1125 N. Golden State
Turlock, CA 95380

v 44
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‘““BRAND NEW"

CHAMPION MESSAGE

*'_ ' MEMORY KEYER
- Model TE-292

CHAMPIOR MESSAGE WEMORY sive

DISCOUNT

LINE

oLUME

1-800-528-8960 w0 e 0 L @Y IR OB

= PLUS:

® Sell-completing dots and dashes

Features: ® Both dot and dash memory
@ State-of-the-Art-CMOS Curcuitry ®/ambic Keying with any squeeze paddle
ADZEN ® Choice of Message Storage 8550 wo.m
. ® Speed, volume, tone, tune and weight controls
P 000 - A. Six 50 character messages
CS3 $299 *B. Twelve 25 character messages :f:delane a’:’zspeacki:os saki . ot
N ] ow curren. ramn attery operation—portable
APPLE g 2Zcopbinationsiolimessage ® Rear panel Jack for auxiliary power
A | “ 48K $ 7 programming ® Deluxe quarter-inch jacks for keying and output
pple 1i- -$1179 o Records at any'speed»—plays at any speed. ® Keys grid block and sofid rigs
® Memory operating LED ® WIRED AND TESTED FULLY GUARANTEED—LESS
® Use tor daily QSO or contests BATTERY
ATARI

400 - $349 800 - $740

CW RTTY SYSTEMS 89 9 5 . EERSER RN
RADCOM - Complete with Apple N o~ Y

TU & Software - $259
EGBERT - No TU needed Features: Model TE-284

SPEED 5 " VOLUME

® - Srate-of-the-Art CMOS Circurtry
Apple Software Decodes & @ - Three cholces of Message Storage PLUS: . —_—
Displays -$49 *A. Two (50 character each) ® Sell-completing dots and dashes
. 'F"essa?g; ;’0’393 . ® Both dot and dash memory
3 g our (25 character each) ® iambic Keying with any squeeze paddie
GALFO - Requwes TU message slorage ®550 w.p. my g & g
g *C. One 50 character and ® Speed, volume, tone, tune and weight controls
Apple Software $39 two 25 character message ® Sidetone and speaker
storage ® Low current drain CMOS battery operation-—portable
EPSON ® Records at any speed-plays at ® Deluxe quarter-inch j1acks for keying and output
.any speed ® Keys grid block and solid ngs
MX80 - $469 MX100 - $749 Memory operating LED ® WIRED AND TESTED FULLY GUARANTEED—LESS
® se tor daily QSO or contests BATTERY

IRL
FSK500 - $229 FSK1000 - $449

MESSAGE
I . @| MEMORY KEYER

KDK Q :‘
2025 - $299 \ ] -
® Siate-o!-the-art-CMOS keyer
LOBO Model # TE20¢t ® Sell completing dots and dashes

Apple/TRS80 Drive - $390/$260

MONITORS
APF - $125 Sanyo - $159

MPI
88G - $595 99G - $695

MACROTRONICS
M80 - $159 CA650 - $259

SANTEC
CALL

OKIDATA
MB82A - $499 MB83A - $749

ZENITH
219-$775 789 - $2195
Arizona 1-602-861-3181

EXPOTEK
CORPORATION

2231R W. Shangri La Rd.
Phoenix, AZ 85029 .73
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Features:

® Advanced CMOS message memory
®Two (50 char each) message

storage
® Repeat lunction

® Records at any speed—plays back

at any speed
® Longer message capacity

Example send CQ CQ CQ DX de
WB2YJM WB2YJM K—then play

second message on contact

Paul K
® Use for daity QSOs or conitesis

'] de
WB2YJM QSL NY NY 579 579 Paul

paddie
75.95
g ® Speed. volume. (tone

® Both dot and dash memory
®jambic keying with any squeeze

tune and
weight controls

® Sidefone and speaker

®Low current drain CMOS battery
operation—portable

® Deluxe quarterinch jacks lor key
ng and ouvtput

® Keys grid block and solid state ngs

®WIRED AND TESTED £
GUARANTEED— ATTERY

Features: Deluxe CMOS

Electronic Keyer

@ State-of-the-art CMOS circuitry
@ Self completing dots and dashes
@ Both dot and dash memory

JXE CMOS ELE ONIC ke

@ 1AMBIC keying with any squeeze paddie ®

550 wpm

Model # TEt44

$65.95

Speed, weight, tone, volume tune controls & sidetone and
speaker

Semi-automatic "bug’ operation & straight keying—rear
panel swiich

Low current drain CMQOS battery operation—portable
De/uxe quarter inch jacks for keying and output

Keys grid block and solid state rigs

Wired and tested—Ilully guaranteed—less battery

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

auto keying

$55.95

MODEL TE122 — same as TE133 less wgt, tune, solid state keying $45.95

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plus $2.00 S/'H NY Res add tax

RAC

ELECTRONICS, INC
1106 RAND BLDG. -7
BUFFALO NY 14203
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Knock out
those
unwanted
signals!

a:z , ‘ l

Introducing

x 2 YOUR OWN

MOBILE CONNECTION SRILE GPRRET o

ONLY

$14995 r

Wired and Fully Tested
$199.95

Varifiltert'™ $119.95

Sugg. price

The Kantronics audio filters
give you the precision and
versatility to knock out those
unwanted signais for good,
solid copy.

The Varifilter, single audio
filter, and the Slgnal En-
forcer, dual audio filter, give
you greater capabilities by
allowing you to choose not

Shipping $3.50 in U.S.A
N.Y.S. Residents Add
4% Sales Tax

NOVAX interfaces your standard 2 meter; 220; 450; etc. base station
and DTMF telephone, using a high speed scan switching technique so
that you can direct dial from your automobile or with the HT from the
backyard or poolside—automatically.

2 (" % B 5 o 5 : only the frequency you want
SMALL SIZE—(5" x 6" x 2") EASY 'N.TERFAC'NS ) to filter (from less than 100
« STATE OF THE ART radio autio & squeilch circuit Mz to over 3000 H2) but the
CIRCUITRY 12-16 V.D.C. » SINGLE DIGIT CONTROL g?ndggg‘thtas We"1(fr0r: ')eSS

9 an Z to over 1000 H2).
* ADJUSTABLE ACTIVITY TIMER  (connect and disconnect) Both the varifilter and

(clears out if mobile is out of range) ¢ 3 MIN. CALL DURATION TIMER Signal Enforcer offer peak
and notch capabilities to al-
low you to either reduce sig-
nals on all but a selected fre-
quency (peaking) or to eli-
minate signals on a selected

TO ORDER—SEND check—money order (MasterCard or Visa accepted)
to: R. W. D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087

ence is present (notching).

The high-quality workman-
ship of these filters makes it
possible for the bandwidth
to remain constant, once set,
regardless of changes in
frequency.

“Tuning eye” indicators
make tuning fast and easy
and a built in 115 vac/230
vac power supply gets you
started right away. A full-
year limited warranty backs
up every unit.

Call or visit your Author-
ized Kantronics Dealer for
more information on the
high-quality, versatile Kan-
tronics varifilter or Signal

ENnforcer. Aiow 3 to 6 weeks for
delivery from factory.

Compare the

AUTO START

Lo J

THREBOLD

on
.
Ay

Interested in RTTY?

$169.95 buys a terminal unit kit with the features you need most
for enjoyable RTTY. Our 3-stage active input filters, built-in AFSK
and 60 mA loop supply make the TU-170 a great buy regardless
of the rig or printer you prefer.

dound interesting? Call or write for details about our full line of
RTTY equipment backed by a complete factory support

program. .
Flesher Corporation -= el
P.O. Box 976 Topekaq, KS 66601 91302340198 Lawrence, Kansas 66044

Distributors In Canada ancl Australia SBD GBS GIN GES OGNS I GNN OGNS GNE NN OGNS am

Signal Enforcertm$169.95

Sugg. Price

K Kantronics

(913) 842-7745
1202 E. 23rd Street
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‘Micronta’s New Multimeter
—an LCD DMM from T-RS

The Micronta LCD Auto-Range Digital Multimeter. (Photo
courtesy of The Tandy Corporation)

92 73 Magazine * November, 1981

Fred Blechman K6UGT
7217 Bernadine Avenue
Canoga Park CA 91307

here is little doubt that
a multimeter is the
most-used item of test
equipment among hams,
electronics technicians,
and hobbyists. A typical
multimeter measures cur-
rent, voltage, or resistance
in various ranges, depend-
ing on switch setting. Until
recently, multimeters used
common analog meter
readouts — a needle moving
along a marked scale. Then,
not long ago, digital multi-
meters appeared. They read
the value in LED digits.
LEDs consume consider-
able power, so these instru-
ments usually needed to be
plugged into ac power or
had short battery life
With the advancement of

technology, the LCD (liquid
crystal display) is displacing
LED readouts in most in-
strumentation, and many
LCD digital multimeters
(DMMs) are now available.
Using standard alkaline bat-
teries, many of these DMMs
can be used continuously
for hundreds of hours be-
fore battery replacement.
This makes the units truly
portable and independent
of ac line transients and
noise.

The typical LCD DMM
uses either a rotary switch
or a bank of push-buttons
to select range and mode
First you must decide what

Continued on page 179
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@ M2 ENGINEERINGS’ NEW PERare
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RADIO NOT INCL

HANDI-CON V

® ANY FULLY SYNTHESIZED 2 - METER
H.T. CAN NOW BE A COMPLETELY
PORTABLE VHF-hi MONITOR
02400 CHANNEL CAPABILITY
*DOUBLE BAND COVERAGE
154 -158 Mhz tire,police,sherift,
paging & more
159 -163 Mhz maritime coastal,
railroads, N.O A.
weather & more.
¢ MULTI-BAND & MULTt-CHANNELLED
MONITORING WITH SCANNING H.T's
® SINGLE 3-POSITION CONTROL
® "OFF" RETURNS TO NORMAL TRANS-
CEIVER OPERATION
* LOW LOSS COUPLING TO ANTENNA
® UP TO 6 MOS. OPERATION UNDER AVG.
USE WITH A SINGLE AAA CELL
® BI-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSION FOR

UP TO 5 WATTS
® size - 2.25 x1.5%x1.4 inches
® weight - 4.5 ozs

-$44.95

in Calif. agd 6

+$2.50 pstg. & hndig

% s.tx.

contact: M SQUARED

1446 Lansing ave
San Jose Cal. 95118

Ph. 408-266-

ENG.

on quantity orders

9214

Please write for club discounts

V-)

POWER UP®

POWER MEASUREMENT

AT13.8VDC

o
Ps

o

o

- S -
o

o

o

POWER OUTPUT IN WATTS

N W
o
.

-
o

12345678910
POWER INPUT IN WATTS

POWER CHART

Model 90PL
FOR ONLY

FACTORY DIRECT

FREQUENCY range 144 - 148 MH:

OPERATION FM or SSB {completely linear) Class ABI

RF DRIVE 1 to 30 watts

KEYING RF activated with high quality relays

SSB operation built in delay

POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8
IOLE current 20 mills

MOBILE or FIXEO operation

PREAMP 1BDB gain minimum

NOISE FIGURE iess than 1.5 DB

PREAMP KEYING independent — separately RF activated relays
CONSTRUCTION wrap around aluminum heat sink 2 pieces

360 degrees cooling

@ SIZE 7"(w) x 6”(d) x 3"(h) —
® IMMEOIATE SHIPMENT

SPECIAL OFFER 39
Matching Power Supply

15 AMP SUPPLY wt. 13 Ibs, size B”(w) x 5"(h) x 6”(d)

IMMEOIATE SHIPMENT
ALL PARTS ANO LABOR WARRANTED ONE FULL YEAR

VJ90PL Amplifier $139.95 plus $3.00 shipping
VJ15 POWER Supply $99.95 plus $7.00 shipping
“Prices USA only

PLUS SHIPPI

WEIGHT 3 Ibs. 8 ozs

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

*139.95"

NG

voC

VISA, MASTER CHARGE, M.O. or C.O.D. e PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965

CABLE TV

CONVERTERS
AND OTHER _,,
GOOD STUFFI

SMASHING ALL SALES RECOROS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

22

1

$7495  No. 354vA275
e /10

ETCO MKII WIRELESS
THE ULTIMATE CABLE TV CONVERTER!

e 189"
Bt

VIOCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

89" I

UNUSUAL FACTORY SURPLUS
MIO-BANO — SUPER-BANO CABLE TV TUNER

FACTORY SURPLUS UHF TUNERS

95
4 Y
ATURE FM WIRELESS MICROPHONE
2 95

QUARTER MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FM radio o
No. 354vA482

No 354vA093

FACTORY SURPLUS v
TWIN” VARACTOR

Admicsl No NC 31431
BRAND NEW

OUMPINGI NORELCO ENOLESS LOOP CASSETTES!

S Impossibie 10 find a1 any /.
rice V% S
s 3 minutes « No 354VAB05 t»ESS‘ /
A & minutes - No 354vasos \y\. 3

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

143

SALE OF QUARTZ BATTERY
OPERATEO CLOCK MOVEMENTS!

95 -

Nest Germany. No. 354VAS 51

I5AVALEES Marching hands - $2 49/vet
St.95/1e1/5

20 AMP REGULATED 12vDC POWER SUPPLY!

@ 3 7 % < 69;5&} 88
I54VAI95 - an abore, 10 amps — $54 95. $49.95 ea/S

OUR LATEST 98 PAGE
®  FASCINATING CATALOG 1%
. ’
4 ~ ,’
L

ETCO ELECTRAONICS
@E@: 0 } NORTH COUNTRY SHOPPING CENTER
L = L PLATTSBURGH N.Y 1290
' ;




John P. Weber, Jr. K4}jW
102 Southgate Bivd.
Melbourne FL 32901

Mods for the Clipperton-L

— smooth sailing ahead

hen my trusty old
home-brewed linear
gave up the ghost, | started
to shop around for a re-
placement. Being a profes-
sional loafer, | had to watch

the green stamps, so the
first requirement was low
cost. Since | am partial to
572-Bs (low replacement
cost), the DenTron Clipper-
ton-L looked like just what |

20
h,°
\////////

\\\\HIIIIII

\

\

Z
Z%
R

20 \5|° 5
\\\\\\\\ ] lfll‘/,//,/

wanted. After getting it
home from the dealer, cut-
ting off the ac plug, and re-
wiring it for 220 V, | hooked
it up to my TS-820S and
away we went!

7

S

[¢]
N

2
////’///III \\\\\\\\\
O¢

Remote alc pot located on top of CM-1 accessory.
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Wow! The pilot lights
were bright; when you went
to transmit mode, it looked
like the sign on the local
massage parlor! Realizing
that this might keep me
awake during round tables,
I swapped the Power and
Transmit bulbs with a type
#327, a 28-volt bulb that
gives reduced, but ade-
quate, brightness and will
Jast longer than the 14-volt
bulbs supplied.

Next, | looked at the out-
put waveform on my moni-
tor scope. Ouch. There was
hum on the rf envelope!
But, running tests with local
hams on both CW and SSB
disclosed that the inade-
quate power supply filter-
ing was no problem. This
again proves that the
average ham receiver has
poor audio frequency re-
sponse at low frequencies,
especially with small
speakers in inadequate baf-
fles. So, | left it alone

I started to compare
notes with other Clipperton
owners and found that they



had problems similar to
those | am about to discuss.
These findings are based on
five separate amplifiers, so
they are not just a fluke
with my amplifier

Of the five amplifiers,
three soon developed noisy
cooling fans. The ob-
jectionable noise changed
pitch, indicating the fan
was changing speed. This
noise was blamed on defec-
tive sleeve bearings (a
sleeve-bearing fan should
be quieter than a ball-bear-
ing fan) and replacement
fans were requested from
DenTron under warranty.
They were sent without
charge and were noted to
be from a different manu-
facturer. Warning —Discon-
nect the power cord when
working on the fan when
the amplifier is wired for
220 V because the power
switch disconnects only
one side of the line.

Some of the fans had a
heavy wire grille (to prevent
you from sticking your
pinkies in the rotating
blades), while other fans
had a fine-wire mesh grille,
evidently intended to pro-
vide better rf shielding. The
4-1/2”-diameter hole where
the fan is mounted makes
an ideal place for rf (and
harmonic!) radiation to es-
cape if it’s not shielded. So,
another letter to DenTron
produced a fine-mesh fan
grille, which also was sent
out without charge.

There are two ways to
mount the grille: | scraped
the paint off both faces of
the die-cast fan housing to
ensure good electrical con-
tact between the grille and
fan housing and also from
the fan housing to the chas-
Sis.

The alternate method is
to place the fine-mesh grille
against the chassis and
mount the old fan with the
protective grille on top of it.
You can use four rubber
grommets to shock-mount
the fan, which cuts down on
the noise, but be sure to

seal around the edge so the
fan is exhausting air from
the chassis and not through
the open space between the
fan and chassis.

Using a GR Strobotac,
I found the fan speed
dropped only 20 rpm, indi-
cating that air delivery was
substantially unchanged. |
also added %2” to the rear
feet of the amplifier to in-
crease clearance from the
shelf. Be sure you allow
enough room behind the
amplifier (distance from a
wall, drapes, etc.) so airflow
is not impeded.

So far, these problems
were minor irritations. The
real jolt came when a near-
by ham came over and said,
“You got spurs that jingle-
jangle my new TS-120.” He
brought over an H-P spec-
trum analyzer he had bor-
rowed from work (every
ham shack should have
one, if you have 10 kilo-
bucks to spare!) and we
hooked it up to my TS
820S/Clipperton-L combina-
tion.

Gadzooks! The screen
looked like a Christmas
tree —spurious emissions
and harmonics all over!
Well, first, the 820 did need
neutralizing (my fault when
installing new finals) and
then the in-band emissions
were gone. After this, we
checked the TS-820 into a
dummy load, and its harm-
onics were well below its
—40-dB specs. But, when it
drove the Clipperton, the
harmonic output of the 820
went up. The answer is sim-
ple, my friends. The 820
wasn’t seeing a 50-Ohm re-
sistive load, but some com-
plex impedance that ex-
ceeded its linear operating
range.

Examination of the Clip-
perton’s input circuit dis-
closed that it was untuned
and had no swamping resis-
tor. Taking readings of the
vswr between the 820’s out-
put and the Clipperton’s in-
put showed the lowest vswr
to be 1.65:1 and the highest
to be over 3:1! (See Table 1))

FROM CLlPPERTON L
ALC -0UT JACK

R-1
CARBON POT
'™

LINEAR TAPER|

4 y TO EXCITER

ALC-IN JACK

[E-=e == 1)

EXCITER

REMOTE

S

CLIPPERTON-L
RF
9N

(=
— RELAY

\_\)_ oLt

ALC RF

IN RELAY OUT ALC POT
T q
-

TP —.

LC
0T

USE SHIELDED CABLE OR SMA
COAXIAL CABLE FOR ALC 8 RELAV LEADS

Fig. 1. Remote alc control arrangement.

No wonder that some of the
solid-state-output rigs
either won’t drive the Clip-
perton or just shut down,
depending on their design.
By the way, the catalog
specs the input at 1.5:1,
average.

One solution is to put an
antenna tuner between the
exciter and the Clipper-
ton—if you don’t mind
twiddling knobs. Another
solution is to put in pi-net-
works for each band to
match the exciter to the
Clipperton, but there is no
easy way to do this the way
the unit is laid out.

The third solution is to
buy the outboard attach-
ment that DenTron sells as

the CM-1 accessory. This
contains pi-networks using
toroidal inductors (which
cannot be optimized for
each band) and caps, as
well as a relay to permit
straight-through operation
when operating barefoot.
The CM-1 is touted as a
“plug and play” unit, but
you have to run a 12-volt
lead through the fan lead
hole in the Clipperton and
solder it to the relay
+12-volt lead inside. |
found it easier to drill a hole
near the internal relay, use
RG-174/U, and run it to the
CM-1 (be careful not to get
metal chips inside!).
Examining two of the
CM-1s showed that they did

Clipperton-L
Frequency (MHz) Power Output (Watts) Input Vswr
29.0 650 1.75:1
21.225 680 1.65:1
14.20 600 1.97:1
7.15 550 2:1511
3.75 350 i35
1.90 500 2.56:1

Table 1. Output power of Clipperton into 50-Ohm dummy
load without input matching. Alc setting is advanced such
that output power of 700 Watts is reduced to 600 Watts.

DenTron Data

Band to FCC
Power (Watts)

Pin Pout Pin
160 882 390 1000
80 891 440 1000
40 819 520 1000
20 748 340 1000
15 614 340 1000
10 na na 1000

K4JW Measurements

Power (Watts) Clipperton CM-1 network

Pout inputvswr  input vswr
460 2.6:1 1.8:1
675 3.1 1.5:1
580 22231 1.5:1
600 2.01 1.5:1
500 1731 1.3:1
400 2.01 2.01

Table 2. Type-acceptance data vs. author’s measurements

before and after input (vswr) matching; na=

not applicable.
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Low-pass filter with short RG-214 coax lead, ground-braid to chassis. Note the fine-wire
mesh fan grille. Lead at upper right is RG-174 carrying 12 V dc for CM-1 relay.

not agree with the schemat-
ic supplied. One used a
common network for 15
and 20 meters while the
other used separate net-
works, although the one us-
ing a single coil seemed to
do a good job.

Now for the alc pot lo-
cated on the back of the
Clipperton. Nothing in the
operating manual mentions
its adjustment, so, in re-
sponse to another request
to DenTron | was told to
use either sine-wave or trap-
ezoidal scope patterns and
to set them for 100% modu-
lation. Lacking a scope, you
can adjust the alc pot to
produce 1 kW input.

Alc is part of a control
loop for the system of the
exciter and linear; its setting
should prevent the exciter
from driving the amplifier
into a non-linear condition
which generates harmonics,
spurs, etc. Now, | realize
this poses a problem for the
designer. If the amplifier is
to be used with one particu-
lar exciter, he can select
fixed values for the alc
system (maybe!). But, when
the amplifier is to be used
with many different excit-

ers, each having its own alc
characteristics and voltage
requirements, he has to em-
ploy an adjustable system.
So, it becomes apparent
that the alc adjustment pot
should be accessible from
the front of the amplifier.
One of the popular ampli-
fiers does have this facility,
and its manufacturer tells
you to set it on each band!

Without poking more
holes in the Clipperton, this
can be accomplished as
shown in Fig. 1. A 1-meg-
ohm linear-taper carbon
pot is mounted in a small
chassis box. Shielded leads
are used, one to the exciter,
the other to the alc output
jack on the Clipperon. Turn
the Clipperton pot wide
open (clockwise) and use
the new alc pot to set the
amplifier to 1 kW dc input
on each band. This is about
0.580 Amps at 1700 V when
in the “CW-X" position.

It is useful to put a scale
labeled from O to 100 on the
front of the box so you can
log the approximate read-
ings for each band. The alc
pot can be mounted on the
CM-1 accessory, or both
can be mounted on the side
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of the Clipperton (don’t
cover up the screw used to
hold the top cover on the
amplifier).

Harmonics still plagued
me. Why wasn’t my good
Drake TV-3300 LP filter
working to specs? First,
there is no easy way to
mount it to the back panel
of the Clipperton. Second,
the 10” piece of old coax |
was using between the filter
and the Clipperton was
leaking like a sieve!

| replaced this with a 4”
length of RG-214, which is a
silver-plated, double-shield-
ed cable that can be used
up into the gigahertz range.
You can make a reasonable
substitute by taking two
lengths of RG-8/U, cutting
the outer jacket off one
piece and sliding the braid
off the other piece. Slide
this braid over the first
piece of coax, making it a
double-shielded cable.
After the connectors are at-
tached, cover the outside
with PVC tape. Take an-
other piece of RG-8/U and
strip the shielding off to
make a heavy grounding
braid between the case of
the low-pass filter and the

chassis ground of the Clip-
perton

What had been happen-
ing was that the shunt caps
in the low-pass filter were
grounded to its case, and !
had a ground loop. Also,
“sheet currents” were flow-
ing over the surface of the
poorly-grounded filter case
allowing harmonics to pass
on to the antenna. Now the
Drake did the job it was
supposed to—greater than
—80dB at 40 MHz

One day | lost bias—so |
thought. The output wave-
form was distorted and the
resting plate current was
zero. Examination showed
no contact through the
relay used for transmit-
receive. This relay has a
3PDT configuration, one set
of contacts being used to
switch the bias from cutoff
(through R3, 47k) to oper-
ating bias (91 V from a
1N3308 zener). The contact
was pitted. In order to bur-
nish this and the other relay
contacts, it is necessary to
remove the relay spring,
pull the armature back, and
burnish all contact sur-
faces. Insulation barriers
prevent inserting the bur-
nishing tool while the relay
is in place.

Some instability was not-
ed after the Clipperton had
been converted for 10-
meter operation. By making
sure the Load control on
the Clipperton is set at /east
above “3” on 15 meters and
above ’5” on 10 meters, the
instability usually will
disappear

Going around the Clip-
perton with an rf sniffer and
using the spectrum ana-
lyzer connected to an an-
tenna approximately 100
yards away, the results
showed these fixes did the
job. Incidentally, 1 use an
SPC transmatch between
the Clipperton/low-pass fil-
ter and the antennas, giving
me more harmonic attenua-
tion and aiding in the pre-
sentation of a 50-Ohm resis-
tive load to the amplifier at
the operating frequency.



| use a relay switching
system on my tri-band
quad, so the 10-meter sec-
tion is not electrically con-
nected to the feedline when
operating 20 meters, thus
further reducing the ra-
diated second harmonic
(It’s kind of embarrassing to
be called on the land-line
by a local and told that you
are QRMing their 10-meter
round table when you are
operating on 20!}

Conclusions

1. Whether your exciter is
solid-state or vacuum-tube
output, use an antenna tun-
er or CM-1 pi-network be-
tween the exciter and the
Clipperton

2. install a variable alc
control pot where you can
easily set it for each band

3. Ground everything—
the exciter, the Clipperton,
the low-pass filter, trans-
match, etc. Use braid as
short as possible

4. Throttle back on the
audio gain; 1 kW input is
not always necessary.

DenTron now has come
out with a “new model” of
the Clipperton-L. They have
put the tuned networks in
the input and inside the
box. An extra section has
been added to the band-se-
lector switch which switch-
es can-type relays mounted
on a PC board they put on
the left-side wall. These
relays switch in the proper
input pi-network.

It is understood that old-
er units can be sent back to
the factory for modifica-
tion and/or a kit for field-
modification will be avail
able

My thanks to Walt Kunde
K5BVM for consultation
and checking my tests, to
Mike DeZego WA4RXC for
instrumentation and help in
running tests, and to W4TL,
K4WB, and W4LQS for info
on their Clippertons. B
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©28 MHZ THROUGH 1296 MHZ

® PERFECT FOR MOBILING
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®WORLD 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
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NICAD BATTERY
CHARGERS

RAPID MOBILE CHARGER

MOBILE CHARGER

2300

Charge your handheld radio off 12 volt source in 4-6 hours.
Will not overcharge your batteries due to automatic shut-
oft circuitry. Equipped with cigarefte lighter plug on the
input side and the appropriate charging plug on the output
side. Cord lengths allow for convenient use while
charging! Models available for the Kenwood TR2400,
Yaesu 207R, Tempo S1, S2, S4, S5, Santec HT 1200, Wilson
MKIl and MKIV. Other models available also. Please call or
write for more info.

$34.95
RAPID || CHARGER

RAPID 1]

®
BATTERY CHARGER

Our NEW AC version of the Rapid Mobile Charger. Charge
your handheld radio in 2-3 hours. Will not overcharge
batteries due to the same automatic shut-off circuitry
found in our Rapid Mobile Charger. The input is equipped
with a UL approved transformer and the output with the
appropriate charging plug. No adjustments necessary!
LED indicator shows current is flowing and all the proper
connections have been made. Models available for
Kenwood TR2400, Yaesu 207R, Tempo S1, S2, S4, S5,
Santec HT1200, Wilson MKII and MKIV.

$49.95

TERMS: US & Canada add 5% shipping, handling and insurance.
All others add 10% (20% Air Mail). COD add $2.00 CQOD fee. Ohio
residents add 4'%% sales tax. Visa/Mastercard welcome

Satisfaction Guaranteed
10 day unconditional guarantee! If you are not satisfied with this
product, return it within 10 days in original condition and we will
refund your money (less shipping & handling)
Dealers please inquire
H DEBCO ELECTRONICS -3
P. O. BOX 9169 DEPT. C
CINCINNATI, OHIO 45209
u Phone: (513) 531-4499
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Ever tried to read computer sales literature?
Ever tried to talk to a computer salesman?

Ever tried to make a decision about
which computer to buy?

Yes. . .then you know what frustration is. Here’s a look at some of the articles $17.97 will
Help is on its way. Desktop Computing pre- bring you:
mieres this fall. The first and only computer *When a small Business Computer
magazine written in plain English. Preposter- Arrives, What Happens to the
ous? Not at all. It is possible to explain com- Small Business?
puters without all the ‘‘computerese.’’ That is eLetter to Hemmingway RE: Word
what Desktop Computing will do each month. Processing
Send the card today for a no-risk subscription eProfessional & Small Business
that will give you the kind of understandable, Microcomputers: Buying, Using
useful information on computers you’ve been and Fixing a System.
waiting for. sAdequate Backup: Protecting the

Why do you need a plain-English explanation Data in your computer.
of desktop computers? Because they have just Wayne Green, the publisher of Desktop Com-
come of age and are saving thousands of busi- puting (and also of Kilobaud Microcomputing,
nessmen like you an amazing amount of and 80 Microcomputing both successful
money. They not only save money, do things computing publications) has gone through both
faster, provide access to more information, the agony and joys of working with computers.
allow a smaller staff to do more work, they also He has lost a quarter of a million on a mainframe
allow you to get into services for your custom- big boy computer only to come out on the other
ers which were not practical before. You can side with all the information necessary to run
provide more services at lower cost. To get in on a 200 employee publishing firm on several
the savings and expanded customer services, TRS-80’s.

you need information. Desktop Computing will
bring you that information. Desktop Com-
puting will cut through all the technical
hocus-pocus.

Wayne has a reputation for being honest and
un-afraid. He'll make sure you get the truth. In
the meeting introducing the idea of Desktop
Computing to his staff Wayne said

In this time of high interest rates, a truly low “‘Our objective is to be the only com-
cost desktop computer system (usually a micro- puting magazine written in plain
computer system) is a welcome event. Let Desk- English”
top Computing explain what these systems can So that is what you’ll be getting—honesty and
do for you. The subscription price is $26 a year directness. Desktop Computing will give you all
but as a charter the information you need on computers in plain

subscriber you can English.
get the first year . .
for only $17.97, This charter subscription is available for a

short time only. Send the enclosed card today for
the premier issue—October 1981 —and get the
information you’'ve been needing for only

Call toll-free: $17.97.

(800) 888-8473
or mail the
coupon below. A WAYNE GREEN PUBLICATION

Relief is here for only $17.97

D YES Sign me up as a Charter Subscrlbﬁr to Desktop
Computing. I will get one year of the only comput-

ing magazine written in plain English for $17.97(a savings of 50%

off the newsstand). My subscription will begin with the premiere

issue—October 1981. (A photocopy of this will be accepted.)

Your first issue will be arriving by mid-October 1981,

Canadian 1 yr. only/US funds $19.97 Foreign 1 yr. only/US funds $29.97

totally tax
deductible.

NAME _ B — —
ADDRESS _ — e — _ ———
CITY ___ = Vv T A | e —
SIGNATURE > - . EXPIREDATE___
31DC6
Desktop Computing
CARD # INTERBANK # 80 PineStrest Peterborough, NH 03458
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T-1 RANDOM WIRE
ANTENNA TUNER

All bands (160-10 m.) with any wire —
200W output — Any transceiver — Home
or portable — Neon tune.up indicator.

Only $32.95

- A & ..'
e \\)‘ I —
- s

Tunes out SWR on any antenna — coax
fed or random wire (160-10 meters). Any
rig — up to 200 watts RF output. Rugged.
yet compact: 514" x 214" x 214"

Only $43.95

T-6 ULTRA TUNER

Most versatile antenna tuner available.
Any antenna — coax fed or random wire
(160-10m.). Front panel function switch
selects between two circuits — a Pi or L
network — or tuner bypass. Front panel
antenna switch, Relative output meter.
200w output — will work with virtually
any transceiver. 614" x 3" x 3", Attractive
bronze finished enclosure.

Only $64.95

T-3 MOBILE IMPEDANCE
TRANSFORMER

Matches 52 ohm coax to the lower impe-
dance of a moblle whip. Taps between 3
and 50 ohms. 3-30 MHz. 300 watts output.
23" x 2" x 24",

Only $24.95

DL-1 K4RLJ DUMMY LOAD

The DL-1 is a unique
- . chemical dummy tload

Unlike messy oil-fliled
4 - dummy loads, it will not

leak. Sealed ready to use.
Max. 1000 watts PEP for
15 sec. SWR less than
1.5:1 1.225 MHz, Portable
— only 3%" x 4%".

Only $19.95

R ——

e~

VAN GORDEN ENGINEERING
P.O. BOX 21305
S. EUCLID, OHIO 44121

You can’t
tell the players

without a
scorecard! __—

Order today!

NEW 1982

RADIO AMATEUR CALLBOOKS
READY DECEMBER 1ST!

The latest editions will be published soon!
World-famous Radio Amateur Callbooks,
the most respected and complete listing of
radio amateurs, Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world,standard time charts,world-wide
QSL bureaus, and more. The U.S.Edition
features over 400,000 listings, with over
70,000 changes from last year. The
Foreign Edition has over 370,000 listings,
over 60,000 changes. The new 1982
Callbooks will be available on December 1,
1981. Place your order now.

Each  Shipping  Total
$18.95 $3.05 $22.00
Foreign

Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. Alldirect orders add shipping
charge. Foreign residents add $4.55 for
shipping. Illinois residents add 5% sales tax.

SPECIAL LIMITED OFFER!
Amateur Radio

Emblem Patch

only $2.50 postpaid

Pegasus on blue field, red lettering. 3'* wide
x 3'" high, Great on Jackets and caps.

RADIO AMATEUR I I b l(
ca 00 INC.

§~ : Dept. B

"ir
i‘:’fas., ‘

| AMATEUR RADIO |

[ETRTRTR 61
925 Sherwood Drive

Lake Bluff, IL 60044, USA

~See List of Advertisers on page 130

CALL
TOLL
FREE

For the best deai on

eAEAsAllianceeAmecoeApplesASP
eAvantieBeldeneBenchereBirde COE
eCESeCommunications Specialists
oCollinse Cushcrafte Daiwae DenTron
o0rakeeHustlereHy-Gainelcome|RLe KL M
eKenwoodeLarsene Macrotronicse MFJ
oMidiande Mini-ProductseMirages Mosley
oNPCeNewtronicseNyee Panasonic
ePalomar Engineerse RegencyeRobot
oShureeStandarde Swane Tempo
oTen-TeceTranscomeYaesu

Your Best Buys

for November!
TRIONYX TR-1000 600 MH:z
Frequency Counter $139.95

ICOM [C-730 HF Xcvr...
Now only $749.95

ICOM IC-2A 2M Hand-Held...
Limited special _—

$219.50
KENWOOD TR-7730, TS-830S
In stock, immediate delivery!
YAESU’s New FT-208R... Now
delivering from stock...

ROBOT 800 ASCH, Baudot and
CW Terminal — $799.95
APPLE Disk Based System:
Apple Il or Il Plus with 48k
RAM installed, Disk Il with
controller, DOS 3.3 _$1899
APPLE Game Paddles available
Quantities limited... all prices subject to
change without notice
We always have an excellent
assortment of fine used equip-
ment in stock... Come in or call

CALL TOLL FREE

(outside Nlinois only)

(800) 621-5802

HOURS: 9:30-5:30 Mon., Tues., Wed. & Fri.
f?‘ 9:30-9:00 Thursday
9:00-3:00 Saturda

ERICKSON
COMMUNICATIONS

Chicago. IL 60630

9456 North Milwaukee Ave.
(312} 631-5181 (within niinois)
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Robert H. Jjohns W3/IP
3379 Papermill Road
Huntingdon Valley PA 19006

The Traveling Ham's

Allband Antenna

— is this the ultimate portable system?

Photo A. The portable antenna system has a 10-meter beam
atop a pole made from short sections of TV mast, guyed by
two inverted vees that give complete coverage, 80 through
10 meters.
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his antenna system was

designed for travel. It
can be assembled and put
up by one man in less than
30 minutes, and it packs
neatly in a Chevette.
Despite the portability, it
does an excellent job of
radiating. A mast made up
of five-foot steel sections
supports a 10-meter beam.
The guy wires are multi-
band inverted vees cover-
ing 80 through 10, with the
traps located near the ends,
making the radiating por-
tions several half wave-
lengths on 20, 15, and 10.

This results in some gain
and in wide operating band-
widths on all of the bands.

The mast is almost 35
feet high. The five-foot sec-
tions of steel TV masting
are strong but wobble a bit
at the joints. (Aluminum
tube of the same size is
available but it is not strong
enough.) By leaning the
mast against two of its guy
wires—see Photo B—one
man can lift the mast and
beam and add a section at
the bottom. When raised to
full height and the other
two guys are tied, the base

Photo B. By leaning the mast against two of its guys, one
man can lift it from the bottom and insert another 5-foot
section of the mast. The whole structure is light enough so

that this is no problem.



[€3 ICOM

FALL SALE

Now! EEB Is The Only
ICOM Authorized
Service Center
In The
North

AT YOUR SERVICE

Dick -K4EIH
Danny -WA4SDE
Curtis -WB4KZL
Scott -WB2YSY
Larry -KOLB
Ned -K4SYF
George -W4EV

Mary Ellen
FULL ICOM
LINE ON SALE

ICOM NET SALE
IC 2AT $ 269.50 Call
IC 3AT TBA Call
IC 25A $ 349 Call
IC 730DC $ 829 Call
IC 720ADC  $1349 Call
IC 251A $ 749 Call
IC 290A $ 549 Call
IC 451A $ 899 Call
FULLYAESULINE ON SALE
FT 208R $ 359.95 call
FT 708R TBA Call
FT 707 $ 810 Call
FT 101MKIII  $ 925 Call
FT 290R $ 399 Call
FR 7700 $ 549 Call

FT 902DM $1535 Call

Becoming your #1 Amateur Store.
Visitus on your nexttrip to

Washington, DC.

Call our order desk toll
free for quote

(800) 336-8473

Tue-Sat r@

s 10am-4pm EST

Technical information,

VA orders (703) 938-3350
Store opens 10am Tues-Sat
Close 5pm Tues, Wed, Fri,
Close 9pm Thurs, 4pm Sat

516 Mill Street, N.W.
. Vienna, Virginia 22180

E-EB OUR 10th YEAR

| SAME LOCATION

]

~See List of Advertisers on page 130

YEAR
WARRANTY
Parts and labor
1 yr. on RF Power Transistors

Peak Reading
Watt/SWR Meters

MP| — HF
1.B to 30 mhz
25, 200, 2000
watts + 5%
$119.95
MP2 — VHF
50 to 200 mhz
50, 500, 1500
watts + 5%

$119.95

New!! DI010 430-450
Amplifier

ALl MODE" FM-SSB-CW-ATV

2 Meter
"All Mode"'
Amplifiers
FM - SSB - CW
B108 10W. in
B1016 1O W. in
B3016 30 W. in
B23 2 W. in

80 W. out $179.95
160 W. out 279.95
160 W. out 239.95
30 W. out 89.95 . l
These amplifiers, except B23, hove built in RX pre e

amps. The BIOB ond B1016 may be used with HTs -
or transceivers. Taey will key with 1 Wott input.

RC - i Remote Control $24951 2 w. in 25+ W. out
SEE YOUR NEAREST DEALER FOR INFORMATION $319.95

MIRAGE COMM. EQUIP., INC. * P.O. BOX 1393 * GILROY, CA 95020 - (408) 847-1B57

100+ W. out

%

RS-80)

* A Trademark of the Tandy Corp.

ROM-116 .
RTTY/CW Operating System

Detailed brochure available on request.

Featuring:
1200 BAUD OPERATION. Not limited to 110 baud be-
cause of timing leops. 60, 66, 75 & 100 W.P.M
Plus 110, 150, 300, 600 & 1200 baud operations e Automatic CW ID
possible o Transmit Control
FLEXABILITY OF OPERATION. Instantly change: Baud ©® Selective Call Feature

. o Error Correction
Rates; Program f4ode (ASCII/baudot); Program Status. | Word Wrapping

e Easy To Interface
¢ 30 Day Unconditional Guarantee
o Hardware requirements. TRS-80
Model 1or3 16K
External terminal unit

Other features
iNclude:

. Two Serial Ports

e Fourteen Buffers

SPLIT SCREEN VIDEO. Transmit & receive data dis-
played separately
REAL TIME. Automatic CW/1D without user interven-

tion. Automatica ly updates
at end of month or year

! crowin
MicroProducts

606 State Street, P.O. Box 892-R e Marysville, WA 98270 e (206) 659-4279
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10m 15m
Reflector W2 25 28157
Driven element 16’ 6” 22' 4"
Director 15°9” 218"

Table 1. Element lengths for
three-element beams based
on driven-element-to-direc-
tor spacing of 6" 4” and a
driven-element-to-reflector
spacing of 5 6”. From
graphs in ARRL Antenna
Book.

of the mast is moved under
the top. An extra set of guy
strings part way up will
keep the mast straight and
the beam level, but | don’t
usually bother.

The whole structure can
be put on a rooftop if a fair-
ly flat one is accessible and
fewer mast sections are
used. A chimney can be a
base and so can a vent pipe
of the drainage system. A
U-bolt on the mast can be
bent to hook on the pipe, as
shown in Fig. 1.

The beam is the Radio
Shack CB beam. Reduce
the element lengths to
those in Table 1. Notice
that the boom length is ade-
quate to make a three-ele-
ment, 15-meter beam if that
is preferred. The ends of the
elements will accept 3/8”
tubing extensions. The gam-
ma match needs no modifi-
cation on 10, and there is
room enough to extend it to
match a 15-meter driven
element. If you buy a new
CB beam, watch out for the

assembly instructions; they
have interchanged the re-
flector and director spac-
ings.

The beam becomes
quick-take-apart with a few
simple changes during
assembly. The boom joint
can be loosened on one
side only, and that half of
the boom slid out of the
joint. Each element-to-
boom clamp is modified as
shown in Fig. 2. One half of
the element stays with the
U-bolt and clamp and the
other half slides out after
the hose clamp is loosened.
Cut off the end of this half-
element right at the middle
of the hole for the U-bolt,
and don’t use a bolt
through the clamp and ele-
ment as is done on the other
side. During assembly, that
half-element is pushed right
up against the U-bolt as a
stop, and then you know it
is located correctly. The
outer tube needs to be slot-
ted under the hose clamp.

| color-coded the ele-
ments and boom to simplify
layout of the parts on the
ground before assembly.
Red and green spray paint
for the reflector and direc-
tor are appropriate! Spray
after the beam is assembled
so that the paint doesn’t in-
terfere with electrical con-
nections.

A short length of steel
masting is attached to the
boom joint. This is visible in

Photo C. One of the traps made from coaxial cable. The
white polyethylene tube is a tight fit over the plastic egg in-

sulator and serves as a coil form.
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Photo B. A tapered end of
one of the mast sections is
inserted in it to mount the
beam on the mast. This
leaves enough slip to rotate
the beam around the mast.
No rotor is used. | tied string
to the ends of the boom and
rotate it and secure it with
the string. The mechanical
and electrical complexity
of a rotor in the system isn’t
warranted.

The two multiband vees
are fed by the same 52-Ohm
coaxial cable. Guy rings,
one insulated from the
mast by several layers of
tape, support the center of
the vees—see Fig. 3. Hose
clamps under the rings pre-
vent them from sliding
down. A chassis coax con-
nector was soldered to the
lower galvanized ring with
the inner conductor con-

nection passing through
one of the holes in the ring.
A short wire connects this
to the upper ring. The two
halves on each vee are
joined to these two rings so

Fig. 1. A vent pipe makes a
secure base for the antenna
mast. With the U-bolt bent
to hook on the edge, the
pipe will support a short
length of mast upright until
the guys are tied.

L3N

F-
|

1
. .

HOSE cLame |
8,
]
]

& w

7* —_—
[ F

CUT OFF

Fig. 2. The boom-to-element clamp modifications. The half-
element on the right is held in place by the hose clamp. Its
end has been cut off at the hole for the U-bolt. The U-bolt
nuts are loosened to remove the element from the boom,
and the hose clamp loosened to separate the two halves of
the element.

CONNECTOR

Fig. 3. Two guy rings are used to support the center of the in-
verted vees. The top one is insulated from the mast by elec-
trical tape, and a hose clamp beneath it prevents it from
slipping down. A chassis coax connector is soldered to the
lower ring and its center conductor is connected to the up-
per ring.



MICROLOG

MCRO,
RO

We prcudly announce our
Amateur Communications Ter-
minal, the ACT-1. It's the best
value in the Amateur Radio
market for your RTTY/CW re-
quirements. Check the combina-
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a “Tough ACT to
follow.” Microlcg Corp. 4 Pro-
fessional Dr. Suile 119, Gaithers-
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

MICROLOG -

INNOVATORS IN DIGITAL COMMUNICATION

Lalb 2 4

e SIMPLE DIRECT CONNECTION to your
Transceiver. ¢ COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key-
board programmable tone pa