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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

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
With 16 button touch

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

Tempo S-I

The first and 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
built 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 atfordable.

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 amplitiers (30 watt or 80 watt output)
Allows your hand held to double as a powertful
mobile or base radio.
S-30...$89.00°

“For use with S-1 and $-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)
5-20...$89.00

$-80...$149.00°
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S-40 matching 40 watt output
13.8 VDC power amplifier...$149.00

tone pad...$399.00
tone pad...$419.00

Specifications:

Frequency Coverage: 440 to 449.995 MHz

Channel Spacing: 25 KHz minimum

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 MHz

Optional Accessories for all models

12 button touch tone pad (not installed): $39 ¢ 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 o 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 MHz2)

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

10W 130W 130A10 $189
30w 130W 130A30 $199
2W 80W 80A02 $169
10W 80W 80A10 $149
3ow 80w 80A30 $159

2w 50W 50A02 $129

2W 30w 30A02 $ 89

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

S fenry Radi

2050 S. Bundy Dr., Los Angeles, CA 90025 213 820-1234

931 N. Euclid. Anaheim, CA 92801 714) 772-9200

Butler, Missouri 64730 816 679-3127
TOLL FREE ORDER NUMBER: (800] 421-663)

For all states except Califorma
Calif. residents please call collect on our reqular numbers

Prices sebjact tc change withowt notice.



FIVE STORE BUYING POWER!
<« SPRING SPECIALS

BETTER.
North...south...east... west. SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

FTo ALPHA

Bob Ferrero,W6RJ/KGAHY,
Jim Rafferty, N6RJ
other well known hams

s 0 give you courteous,
perspn’alized
service. L
77DX 78
REGULAR REGULAR
FREE PHONE PE¥S 94945 " $3185 *
800 * CALL NOW FOR YOUR SPRING SPECIAL PRICES
854-6046 76PA 374A
T e AL AR aid -ll
FREE $2195° N &
SHIPMENT
(‘i’;fﬁgr:i"’ \ YAESU FT-207R MIRAGE B-1016 2M
e HANDIE AMPLIFIER

160 W OUTPUT

g% SSB, FM, CW.

Freq. range: 144-148MHz @ RF out:160W nom.
(10W in). ® RF power in: 5-15W @ 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

REGULAR
$299 *
Includes:
NBP-9
battery pack.
NC-9B wall charger.

FEP-1 earphone,
rubber flex. ant.

*ASK FOR YOUR PRICE
R.L. DRAKE TR-7/DR-7 COLLINS KWM-380

ANAHEIM, CA 92801
2620 W. La Palma.

(714) 761-3033 (213) 860-2040 REGULAR $1549
Between Disneyland & Knott's Berry Farm FOR YOUR PR'CE NEW REGULAR PRICE $3496
ASK LIMITED NUMBER AT OLD PRICE $2695

BURLINGAME, CA 94010
999 Howard Ave., (415) 342-5757
5 miles 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 Bivd.
VAN NUYS, CA 91401

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

KENWOOD

- 1S-130S TR-2400
REGULAR $759.95

REGULAR

TS.830S

OVER-THE-COUNTER $395
Mon. thru Sat. 10AM to 5:30PM REGULAR $929.95
AEA-ALUANCE-ALPHA'AMECO-AMPHENOL-ARRL'ASTRON
e € TS 2 e TR-78°° CALL NOW FOR YOUR
e wWLER KEAWOOD - KLM © LARSER REGULAR $399.95 SPRING SPECIAL PRICES

“LUNAR « METZ - MFJ + MICRO - LOG * MINI - PRODUCTS

*MIRAGE + NYE - PALOMAR: ROBOT - ROHN+ SHURE « SWAN

+ TELEX TELREX: TEMPO - TEN-TEC: TRISTAO Prices, specs subject to change without notice
* YAESU and many more!

Calif. residents piease add sales tax.
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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 unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Wrlte 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: 603-924-7138

Circulation 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. Forelgn surface mail—$35.00/1
year only, US. funds. Foreign alr
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.
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PEAK READING
WATT METER WM-2000A
reads power in 200, 1000,
2000 watt ranges. 3.5-30
MHz. Reads average or PEP
power output. Includes ex-
panded VSWR scale.

IN-LINE WATT METER

WM-2000 reads power in 200,
1000, 2000 watts. 3.5-30 MHz.
Incl. expanded VSWR scale.

MOBILE WATT METER

HFM-200 with remote direc-
tional coupler reading 20 or
200 watts. 3.5-30 MHz. II-
luminated, with VSWR scale.

SWR BRIDGE SWR IA
with dual reading meters.
1000 watts RF. 3.5-150 MHz.
Reads relative power output.

Available only through
authorized dealers.

& CuUBIC

COMMUNICATIONS,INC.

305 Alrport Rd. ¢ Oceanside, Ca. 92054
(714) 757-7525

2 Meter Quad

/.

Portable, Collapsible.
Folds into its own base for
portability.

° For boating, backpacking,
mountaintopping, OSCAR.

New portable quad extends the
range of low power two meter
transceivers by providing the gain
and front-to-back discrimination of a
two element quad. Gives the gain of
a linear ampiifier but does not require
additional battery power.

The entire beam slips into an 18" car-
rying case to go in your suitcase. For
use, it unfolds to form a two element
full size quad complete with stabiliz-
ed mounting stand. Patented design
lets you set it up or take it down in
minutes. See the cover article QST
September 1980 for fuil details

Order direct or from your favorite
dealer. Model A-502 portable
2-meter quad $8750 Add $3 ship-
ping/handling. Calif. residents add
sales tax.

Palomar

Engineers

1520-G Industrial Ave., Escondido, CA 92025
Phone: [714) 747-3343
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NEVER SAY DIE

editorial by Wayne Green

CQ’'s BOO-BOO

The cover article on the April
CQ was about the OH2BH trip to
Sudan. Inside was a three-page
article on the “expedition.” Mar-
ty OH2BH, who has made such
trips to many interesting places,
pulled a serious boner with this
one. The QSL card for the opera-
tion, which was not shown in the
article, but was mentioned, had
a picture of a starving child. To
say that this was in bad taste s
an understatement.

A card managed to get to the
Sudan government people very
qQuickly and the result was a seri-
ous black eye for amateur radio.
It wasn’t that anyone wanted to
hide starvation; it was that, as
far as | am able to determine, it
doesn't exist in that country at
present.

| talked with a ham recently
back from the Sudan who had
operated in both Khartoum and
In Southern Sudan; he sald that
he had not seen anything like
that anywhere he had been. The
government officlals were as-
tounded and furious, because
they know of no such starvation
in the Sudan.

Amateur radio really doesn't
need that sort of foreign rela-
tions.

HARTFORD CANCELLED

Things are really hurting, ap-
parently. The ARRL New
England Convention was
cancelled recently. | gather that
the reason was a lack of interest
on the part of the usual ex-
hibitors. Unfortunately, the
show was cancelled far too late
for the chaps who run the Box-
boro (Mass.) convention to pick
up the ball. So, at a time when
the infuslon of spirit that a con-
vention brings is so desperately

6 73 Magazine ¢ June, 1981

needed, there will be no New
England convention at all!

Everything was going well
with New England until thelr
place for the hamfest (in
Swampscott) burned down a
few weeks before the show sev-
eral years ago. They tried hold-
ing it in Boston, but that was not
popular. Parking was expensive
and cars are often stolen or van-
dalized if not parked off the
streets in Boston.

They tried Cape Cod, but that
was too far away and atten-
dance was low. The site at Box-
boro turned out to be a good
one, but by the time that had
been found, another group in
Hartford had started putting on
shows there and there was a
good deal of push and shove.
They settled down to alternating
years. Unfortunately, Hartford
did not have the right kind of
area for a good hamfest. The
hotel where they have been
showing is too small, with little
area for exhibltors...and an
almost impossible situation as
far as setting up exhibits is con-
cerned. Parking is very expen-
Sive, etc.

The Civic Center at Hartford
has more space, but it is far too
large and too expensive, so
there has been a lot of frustra-
tion all around. Perhaps the col-
lapse of the Hartford convention
will enable the Boxboro group to
get Into a regular yearly show.
Our hobby needs this.

ARRL SURVEY
The recent ARRL survey, re-

ported in QST, showed a reader-
ship of 73 Magazine of 141,000.
Since that about covers the ac-
tive amateur population, that's
not bad. This Is certainly consls-
tent, within the limits of their
sampling method, with the re-
sults 73 surveys have shown,
which indicated that about
150,000 licensed amateurs were
reading 73.

ORLANDO

Since I'm as popular as a
mongoose in a cage of snakes
at an ARRL convention, others
of the 73 staff ran our booth at
this event. The reports are that
there was a good crowd, though
they apparently brought very lit-
tle money. Estimates run from
2,000 t0 5,000, depending on the
bias of the reporter.

Dannals was reported to have
given his speech on how great
the ham satellite communica-
tions would be if we had not lost
99% of our satellite channels
ten years ago at Geneva. I'm
sorry | missed that, for | really
did enjoy it at St. Paul some
years ago...and at other con-
ventions. It left me really ener-
vated.

Baldwin announced his ap-
proaching retirement, leaving
members to wonder who will be
his replacement. Speculation is
that the top job will probably go
Lee Aurick, known around HQ
as “Mr. Nice Guy.” Several
directors hinted that Dannals,
too, will be retired soon, with
Mary Lewis being mentloned as
the possible new president.

.

: ition.
L R

ANOTHER WINNER

igratulations to Larry Groppi of Elk Grove IL, winner of a
I bscription to 73 Magazine at the March 14-15 Orlando

Another topic of discussion
was some of the recent lawsuits
brought against the League. Ap-
parently more and more out-
raged members are aware that
the League can be sued in their
local area and not just in Con-
necticut. They can be sued
wherever they do business.
These suits are being won. ..
look for details in QST. Go on
and look.

There is some speculation as
to whether the picture of direc-
tors Metzger and Bergman, both
sound asleep during the board
meeting, will be published in
QST. Metzger got in when Don
Miller was suddenly forced to
resign the day before the ballot
count. The hams In Indiana are
really upset over what they con-
sider the screwing of Miller. . .
and do not seem to appreciate
Metzger getting elected in spite
of their vote against him.

Just in case | am unable to
come up with anything positive
about the ARRL in June, as
promised, | do have a firmly
positive thing to say about the
League. | hope this will shut up
those pinheads who are saying
that | am antl-League. ARRL ob-
servers, who are privy to the in-
side skinny, assure me that
there are now two good guys on
the board of dlrectors. Two out
of 16 Is fantastic and | think a
round of huzzahs is in order. If
this sort of thing keeps up, who
knows what marvelous things
we may eventually see.

In case the above does not
completely satisfy the League
brainwashed, I'll keep reading
my mail, asking everyone in the
industry, and in general making
a pest of myself trying to come
up with something really posi-
tive for June. . . or at least July.
Keep your fingers crossed.

ARE THINGS GOOD?

No, not really. The recent QST
editorials bemoaning their
poverty have shaken a lot of
complacent League members.
The disappearance of a growing
number of previously visible
ham dealers has not gone com-
pletely unnoticed. The sudden
demise of Ham Horizons was
another clear indication. The
panic dumping of ham gear at
discount rates which are barely
above wholesale prices by some
ham dealers is another clear
clue.

Those discount prices have
been ralsing hell throughout the
industry, by the way. The
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manufacturers swear that they
are not shipping much gear to
these discounters, so thereis no
way in the world for them to fill
orders once thelr past stock is
out. Calls to some of them have
shown clearly that they do not
have the equipment to ship, so
all they are doing, really, Is keep-
ing anyone from selling equip-
ment. We hams, being dedicat-
ed skinflints, would rather die
than spend an extra buck for a
rig, even If we have to wait until
hell freezes over to get it.

It appears that the importers
of ham gear have responded to
this situation by diverting much
of their normal supply to take
care of the increased need in
Japan, where amateur radio is
growing far more rapidly than it
is here. Indeed, Japan has over
twice as many active hams as
we have right now and they are
stepping up their push for new
hams. Their leading ham maga-
zine had over 40 pages of plc-
tures of ham club activities last

month. . .while | have yet to get
one single such picture for 73,
despite editorials asking for
them. | guess our clubs are pret-
ty much dead ... particularly in
comparison with the Japanese.

73 has had to thin down to
cope with the drop in equipment
sales. To keep a magazine
viable, you have to run about
40% advertising. Ham Horizons
got down into the 20s...the
kiss of death. CQ ran in the 30s
last year, causing much concern
in the field. HR was also in the
30s...low 30s...another di-
saster was possible. Publishers
watch things like that with an
eagle eye.

Rather than sit back passive-
ly, | have some ideas which
could revitalize amateur radio.
Those of you who were around
ten years ago can testify as to
the results of my push for FM
and repeaters...with no help
whatever from any of the other
magazines. . .and vigorous op-

position from the ARRL. Despite
that, FM went from the private
province of perhaps 2,000 hams
to the single most active aspect
of the hobby. It can be done
again.

Though my initlal approaches
to Radio Shack were rebuffed, |
have by no means given up with
them. Never Say Die, remem-
ber? | am going to keep after
them until they at least give my
idea a test and prove it won't
work. I'm going to see what | can
do with Heath and their 50 +
stores. . . all of the ham dealers
in the country...and so on.
Once we have our new 73 train-
ing series ready, I'll be pushing
every club | can find as hard as |
can to get-hopping to get ama-
teur radio back into a strong
growth mode. In case you don't
know it, we lost over 50% of the
people we tried to get into ama-
teur radio through inferior
teaching materials.

Continued on page 99
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Well. . .1Can Dream, Can’t|?

b o id

"he meeting will be in Vegas—wives excluded—and the all-expense cost,
inc .ading air fare, is just five dollars and seventeen cents. . .”

by Bandel Linn K4PP




IF shift, digital display, narrow-wide filter switch

T1S=-530S

The TS-530S SSB/CW transceiver is
designed with Kenwood’s latest, most
advanced circuit technology, providing
wide dynamic range, high sensitivity,
very sharp selectivity with selectable

filters and IF shift, built-in digital display,

speech processor, and other features for
optimum, yet economical, operation on
160 through 10 meters.

TS-530S FEATURES:

+ 160-10 meter coverage, including three
new bands
Transmits and receives (LSB, USB, and
CW) on all Amateur frequencies between
1.8 and 29.7 MHgz, including the new 10,
18, and 24 MHz bands. Receives WWV
on 10 MHz.

Built-in digital display

Large. six-digit, fluorescent-tube display
shows actual receive and transmit fre
quencies on all modes. Backed up by
analog subdial

« IF shift

Moves IF passband around received
signal and away from interfering signals
and sideband splatter.

Matching accessories for fixed-station operation:

¢ AT-230 antenna tuner
SWR and power meter

* MC-50 desk microphone

* SP-230 external speaker
with selectable audio filters

+ VFO-240 remote VFO

Other accessories not shown:

* VFO-230 remote digital
VFO with 20-Hz steps, five
memaries, digital display

* TL-922A linear amplifier

« SM-220 Station Monitor

¢ KB-1 deluxe VFO knob

 PC-1 phone patch

» HS-5 and HS-4 headphones

* HC-10 digital world clock

* YK-88C (500 Hz) and
YK-88CN (270 Hz) CW
filters and YK-88SN (1.8
kHz) SSB narrow filter

¢ MC-30S and MC-35S
noise-canceling hand
microphones

D |

« Narrow/wide filter combinations

Any one or two of three optional filters
... YK-88SN (1.8 kHz) SSB, YK-88C

(500 Hz) CW, YK-88CN (270 Hz) CW . . .
may be installed for selecting {with “N-W~
switch) wide and narrow bandwidths on
CW and/or SSB.

« Wide receiver dynamic range

Greater immunity to strong-signal over-
load, with MOSFET RF amplifier operating
at low level for improved IMD character-
istics, junction FETs in balanced mixer
with low nolse figure, and dual resonator
for each band.

Built-in speech processor

Combines an audio compression amplifier
with change of ALC time constant for
extra audio punch and increased average
SSB output power, with suppressed
sideband splatter.

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

Advanced single-conversion PLL system
Improved overall stability and improved
transmit and receive spurious
characteristics. . Z

29
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+ Adjustable noise-blanker level
Pulse-type {such as ignition) noise is
eliminated by built-in noise blanker. with
front-panel threshold level control.

RF attenuator

The 20-dB RF attenuator may be switched
in for rejecting IMD from extremely
strong signals.

- Optional VFOs for flexibility
VFO-240 allows split-frequency operation
and other applications. VFO-230 digital
VFO operates in 20-Hz steps and includes
five memories and a digital display.

RIT/XIT

Front-panel RIT (receiver incremental
tuning) shifts only the receiver frequency,
for tuning in stations slightly off fre-
quency. XIT {transmitter incremental
tuning) shifts only the transmitter fre-
quency, for calling a DX station listening
off frequency.

More information on the TS-530S is
available from all authorized dealers of
Trio-Kenwood Communications, Inc..
1111 West Walnut Street. Compton,
California 90220.

$KENWOOD

... pacesetter in amateur radio

Specifications and prices ure subject to change without notice or obligation



ICOM 1C290

The Latest State of the Art 1n 2 Meter Mobile

i Lk '. X - o ' o
| 5 femories/F nonty
Scan/ Squelch on SSB.

FM Ease.

o Five memories + 2 VFO’S - store your favorite
repeaters.

B Priority channel - check your most important
frequency automatically.

0 Programmable offsets - for odd repeater splits.

0 5 KHz or 1 KHz tuning.

SSB/CW Convenience.
0 Squelch on SSB - silently scan for signals.

o 2 VFO's with equalizing capability - mark you signal

frequency with the touch of a button.
o RIT- receiver incremental tuning.
o 1 KHz or 100 Hz tuning.
0 CW sidetone.
8 AGC - selectable slow or fast in SSB and CW.

0 NB - Noise blanker - suppresses pulse type noises on

SSB/CW.

NiCd battery system. &t £ -

e,

Fulldaanty e

o Scan the whole band/scan between VEC

memories and VFO’s..a—

0 Automatic stop and automatic resume€’s

carrier diop or predetermined ad) ustable dclaz.b

o Adjustablé scan rate.
o 15 KHz or 5 KHz FM scanning steps. =
o Stop on busy or empty channels.

ICOM Performance.

0 143.8 10 148.199.9 MHz caverage.

o Remote tuning from optional HM 10 muqﬁ
o Digital frequency display - significant digits o
o Hi/low power switch.

LED indicators - RECV/SEND/PRIO/DU_.P
o LED bar meter. e -
o Proviston for retention of memory wuh op

o Touch Tone ® with optional HMS ‘ e,
o Compact size -6 11/16Wx 2 1/2H %8 5/8

2112 116th Avenue N.E., Bellevue, WA 98004
3331 Towerwood Dr., Suite 307, Dallas TX 75234

All stored specifications are approximate ard subject to chonge without notice ar obligation. All {COM adios signfficantly exceed FCC reguiatons limiting spudous emissicns.







A fresh idea

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.

And, of course, there’s no

need to mention our

1 day delivery and

| year warranty.

TS-32 Encoder-Decoder

e Size: 1.25”x2.0" x .40"

* High-pass tone filter included that may be muted
* Meets all new RS-220-A specifications

¢ Available in all 32 EIA standard CTCSS tones

SS-32 Encoder
* Size: .9”x1.3"x.40"
¢ Available with either Group A or Group B tones

Frequencies Available:

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

TEST-TONES: | TOUCH-TONES: BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

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

Wired and tested: TS-32$59.95, 5S-32529.95 W
fuc——})

E'-"" COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 ~15




James N. Barrie VE4FK
51 Alexander Avenue
Pinawa, Manitoba
Canada ROE 110

Repeater at 102,000 Feet!

— Canadian hams go up, up, and away

eventy miles north of
Winnipeg, on the west-
ern shore of Lake Winnipeg
in Central Canada, lies the
small fishing village of
Gimli. The town’s main
claim to fame is in being the
oldest existing Icelandic
community in Canada.
Gimli Air Force Station,
now an industrial park, was
for years a pilot training
school, and for a short time
was home for many World
War |l pilots and, later, for
pilot trainees from NATO
countries.
During the spring of
1979, the Space Research
Facilities Branch of the Na-

tional Research Council
(the Canadian equivalent of
NASA) reopened the deacti-
vated airport as a launching
base for high altitude scien-
tific balloons, its two long
runways making it an ideal
site

The initial launches were
partly to train launch crews
and partly to investigate
any effects on launch pro-
cedures due to the proxim-
ity of a large body of water.
Later, high-altitude bal-
loons launched from this
site would carry various
scientific experiments into
the lower stratosphere,
these balloons being de-

signed to cruise at 100,000
to 150,000 feet, or 20 to 30
miles.

At this time, Larry Toms
VE4VX and his brother Max
worked as instrumentation
technologists with the con-
tractor operating the launch
facility for NRC. The possi-
bility of an amateur radio
experiment hitching a ride
on one of the training
flights occurred to Larry
and Max, and enquiries
were made through NRC of-
ficial channels. Hopes were
not high as no firm plans of
what the experiment con-
figuration might be had
been formulated, and there-

fore no formal proposal
could be made. Only a re-
quest was made that a
2-meter repeater, the design
of which would evolve as
construction proceeded,
was to be flown.

On June 21st the crunch-
er came! Yes, permission
was granted to fly an ama-
teur radio experiment on
balloon flight number
79078B scheduled for launch
on or after July 18th! Only
26 days to go and only a
vague concept of what the
experiment would be—no
hardware, no money, no
work force. . !

Much thought and head-

Balloon being inflated. Radio package can be seen hanging from the truck on the extreme left.
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Flight Payload Specifications

Weight:
Repeater

250 Ib.

Transmitter Power: 1 Watt
Frequency: 147.33 MHz
Modulation: FM, 3.5-kHz devlation
Antenna: Modlfied ground plane
Mode: Simplex/duplex, commandable
Transmitter Power: 1 Watt
Frequency: 144.33 MHz
Modulation: FM, 3.5-kHz deviation
Antenna: Modified ground plane
Transmitter Power: 80 milliwatts

Link:

Beacon:

Power Supplies:

Command Signals:

Frequency: 432 MHz

Mode: CW

Antenna: Turnstile

+ 16 V dc, 35 Ampere/hour

+ 15V dc, 1 Ampere/hour
Total Current Drain: 1 Ampere/hour

+ 24-volt pulse, 80-ms duration

scratching followed, during
which time the matter was
chatted up on the air with
anyone who would listen.
Ron Nurnberg VE4KA be-
came interested and, after
some discussion, it was de-
cided that a “simplex” re-
peater would be flown. Al-
though the title “simplex re-
peater” seemed incredible
to some amateurs who
heard last-minute publicity
announcements some time
later, the concept was fairly
straightforward. Two re-
peaters would be construct-
ed back-to-back. One
would accept input on
144.33 MHz from the
ground control station and
retransmit on 147.33 MHz.
The other would accept in-
put from amateur stations
on 147.33 MHz and retrans-
mit on 144.33 MHz. This
would be our “simplex”
mode using a common sim-
plex channel. A solid-state
relay system would ensure
that when either transmitter
was operating, the receiver
of the opposite pair would
be muted. Normal duplex
repeater operations on
144.33/147.33 or 147.33/
144.33 were also possible
upon command. The 3-MHz
spacing was selected to
give protection against
desensing of the unmuted
receiver. This was nec-
essary as it would not be

possible, due to restricted
space, to include a duplex-
er for a normal 2-meter re-
peater split.

The word started to get
around about the crazy
things being planned out at
Gimli! Barry Malowanchuk
VE4MA came forward with
a plan to include a low-
power 432-MHz beacon in
the package. As an L-band
radar reflector was mount-
ed on the balloon, it was
suggested by members of
the group that ’“’balloon-
bounce” communications
might be attempted. The
ideas were coming forward,
but still the problems of
components and hardware
remained. The slowly grow-
ing team of helpers began
to chip in equipment and
bucks where they could. A
massive scrounging spree
for expensive or hard-to-get
items was directed towards
local electronics stores and
other businesses. Larry and
Max reworked two Marconi
DT-85 transceivers for use
as the repeaters, and Ron
VE4KA set to work on the
control circuitry.

Because of the anticipat-
ed current drain, power was
a problem! Numerous sug-
gestions were made ranging
from dry cells to gel bat-
teries, but due to the high

“Skyhook” balloon at about 1000 feet, just after lift-off.

costs, these ideas were dis-
carded in favor of a bank of
silver cells which had been
formerly used for rocket ex-
periments. Hugh McKay
VE4HC was given the some-
what tedious task of charg-
ing and discharging the bat-
tery pack to a very strict
program to ensure that the
maximum battery life would
be available ““come the
day.”

Because the design oper-
ating altitude was to be

about 100,000 feet, the
package would have to be
insulated against the ex-
tremely low temperatures
and sealed against the rari-
fied atmosphere as none of
the equipment had been
originally designed to oper-
ate in a partial vacuum.
One local amateur worked
for a company which used
explosion-proof electrical
junction boxes. These were
made of 3/4”-thick alumi-
num alloy, with inside di-
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Ron VE4KA working on the repeater package.

mensions approximately
19” X 12” X 12” and weigh-
ing an incredible 95 pounds
each! Two such boxes were
diverted to the project and
became the air-tight equip-
ment enclosures we need-
ed.

Thus, most of the equip-
ment was acquired and as-
sembly of the flight pack-
age began during the first
week of July. The radio

equipment was installed in
a compartmented alumi-
num box 12” X 17”7 X 3”
with two receivers in one
compartment and the trans-
mitters in separate com-
partments. Connections be-
tween the compartments
was via feedthrough capac-
itors. Control of the pack-
age was of paramount con-
cern. No control equip-
ment, either digital or tone,

was readily available. How-
ever, on each high-altitude
experimental balloon, sev-
eral command functions
are required, such as to
open a helium valve to
cause the balloon to de-
scend or to dump ballast to
cause it to ascend. Com-
mand functions for on-
board experiments also are
provided. A Command In-
strument Package (CIP) is

147.33-MHz RECEIVER
FRONT END
144.33-MH2 s AUDID ~
TRANSMITTER FDH 300
ATOR
/; |5v DEMODULATO [ biGoes 7
ANTENNA { ’ . ANTENNA
1 9v
= RELAY QUELEH N [ switcueo
1vax| *12v TRANSMITTER J" — ND‘SE oc +12v FILTERED | 1743
0C SWITCHED R R T o e e v
BAND agg NOTE: RECEIVER DFF WHEN BAND
f TRANSMITTER ON PA
fiven| ] NOTE: ReceiveR OFF whEN BACK-TO-BACK REPEATERS {f] b
TRANSMITTER ON L3 1)
ey — = RISy REG. TRANSMITTER
3
T - v 9ILT rEIJ jguELCHJ 741 - ’__Dc SWITCHED  +i2v 1745
SWITCHED _— NDISE OC™ | OP amP ﬁ i
F -
"”;, FOH 300 15v
DIODES '”: b A s - A 147,33 -MHz
> T TS T RANSMITTER
144.33-MHz RECEIVER DEMODULATOR /(,% A ﬁ; [N S e
FRONT END — TN S N,
«12v 2v 12v 5V 9v ISV 15V .12v v12v ANTENNA
SWITCHED RELAY FILTERED unacc REG. REG. UNREG. UNREG.  LDGIC LOGIC
o v coms ? SWITCHED swurcucn
UNREG, ) TO TXs  COMMON ‘ i i T T
f T T i f [ POWER SUPPLY
EPROM 2-METER et n
[ TO LOGIC SWITCHES ? CONTRO! TRANSMITTER

COMMAND LOGIC
INTERFACE

FLIGHT COMMAND
INSTRUMENT
PACKAGE

14 73 Magazine * June, 1981

33.amP
HOUR,
12-v
BATTERY

£15-v
BATTERY

Fig. 1. Flight package.

CONTROL FUNCTION
CW VE4NRC VE4NRC 12-SECOND CARRIER
RECYCLE

432 MHz BEACON

flown for this purpose. A
system had to be devised
which would convert the
CIP output, consisting of a
+ 24-volt pulse of 80-ms
duration to a logic level
which would actuate the
specific functions of our ex-
periment. Ron VE4KA, be-
ing responsible for the con-
trol circuitry, with assis-
tance from Keith Jonas
VEA4YA, constructed a sys-
tem of optical isolators and
digital latches which ef-
fected the required com-
mand sequences. In addi-
tion, op amps and digitally-
actuated relays were used
in the repeater when oper-
ating in the duplex mode.
Failing to manufacture a
suitable bipolar supply to
operate from the battery
pack, we were forced to re-
ly on Radio Shack D-cells
hastily wired together to
provide the +15 volts re-
quired for these op amps.
This proved to be the
Achilles heel of the whole
operation! Fig. 1 shows a
block diagram of the re-
peaters and command sys-

tem
During the later part of

the assembly period, Bill
Bowman VE4AFO had been
busy assisting with assem-
bly of the equipment, help-
ing to prepare the deacti-
vated airport control tower
for use as the ground sta-
tion, building antennas for
HF communications, and
running errands for the con-
structors. He also managed
to spend some time on the
local 2-meter repeaters ad-
vertising the Gimli activity,
arranging for the loan of
equipment, and recruiting
help where he could find it.

| was recruited at this
time and did some publicity
work on 20 meters and on
the various 75-meter nets in
the adjoining states and
provinces. This | found a lit-
tle frustrating. After accept-
ing the information | had to
offer, sometimes a little
skeptically, most people
would ask for a launch date
and time. This | was not
able to give! The problem



was that this balloon would
be a real monster! It would
have an inflated volume of
1.5 million cubic feet, and
the combined length of the
balloon, payload, and flight
train, consisting of the lad-
der structure and collapsed
parachute, would be 600
feet. It was therefore neces-
sary that, at launch time,
there be no more than a
5-mph wind velocity differ-
ence between ground level
and 400 feet, or else the bal-
loon could be damaged.
Thus the launch date and
time were highly dependent
on local weather condi-
tions. Regarding the size of
the balloon/package com-
bination, one of the group
described it as ““like flying a
large condominium to a
height of 22 miles.”

During the later stages of
the airborne package con-
struction, the ground sta-
tion was being prepared.
Most of this equipment was
obtained on loan from vari-
ous amateur and business
sources, while some spe-
cialized equipment was ob-
tained from NRC. Dick
McGuire VE4HK ran a cou-
rier service between Winni-
peg and Gimli! He delivered
purchased and scrounged
equipment to the construc-
tion team. The ground
2-meter transceiver was an
Icom 280 driving a KLM
70-Watt linear amplifier
The main tracking antenna,
a 4- X 6-element yagi array,
was jointly constructed by
Vic Grant VE4VG and Joe
Delaronde. It was mounted
on an Andrew pedestal for
manual control of azimuth
and elevation. Also mount-
ed on the pedestal was a
remote receiver agc meter
to assist the antenna opera-
tor in tracking the balloon.
Fig. 2 is a block diagram of
the ground station equip-
ment used.

The Federal Department
of Communications had
been kept informed of our
plans at all times and had
approved the call VE4ANRC
for use during the flight, the

The repeater package with two receivers in the left-hand compartment and the transmitters
in two separate compartments on the right.

sponsor being Kathy Toms
VE4YIl. Sponsorship was
later transferred to VE4KA
in order that Advanced
class privileges would be
available.

At last the day came,
after many days of payload
checks, weather briefings,
false alarms, and final prep-
aration of the ground sta-
tion. At 0012Z on July 27,
1979, the balloon was
launched, not looking like a

V v Y
DIPOLES
20m™ 80m

HF TRANSCEIVERS FOR
INFORMATION NETS

MONITOR
OPERATOR

2-METER LINK TO NRC
BALLOON CONTROL

PLANE

2 METERS FOR LOCAL
COMMUNICATIONS AND
COORDINATION OF

FLIGHT LINE TESTING

MICROPHDNE

TELEMETRY
OPERATOR

MONITOR
SPEAKER

conventional hot-air bal-
loon, round and graceful, as
| for one expected, but
more like a sad sausage skin
which someone had forgot-
ten to filll At first, as |
watched from the balcony
of the control tower along
with dozens of local ama-
teurs who had heard that
the launch was imminent,
the balloon went straight
up, then it drifted off to the
southeast over Lake Winni-

MAIN LINK
CONTROL
TRANSCEIVER

70 WATTS OQUTPUT

peg. It appeared to hang
motionless over the south-
ern end of the lake for sev-
eral hours. Later, under the
influence of upper winds
and the Earth’s rotation, it
would travel westward
across Manitoba and into
Saskatchewan

Amateur operations com-
menced at 0025Z, thirteen
minutes after lift-off when
the balloon was at about
15,000 feet, the first contact

4AX6-ELEMENT YAGI ANTENNA

ANTENNA
OPERATOR

EXPERIMENT O{
MONITOR m
RECEIVER

147.33
MH2

|

Q-CIRCUIT
CavITY
DUPLEXER

]

Sl |

i @AGC

2-METER YAGI
MOUNTED ON
ANDREW
PEDESTAL

FOR AZIMUTH
AND ELEVATION
CONTROL

13Db GAIN
1
|
{

3

f )

CH

22-ELEMENT
YAGI, FIXED

AMPLIFIED AGC SIGNAL

BEACON
MONITOR
OPERATOR

432 MH2 |- _—

i

Fig. 2. Ground station.
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Balloon package prepared for flight.

being VE4BE at 0027Z. Bill
VE4AFO was in his element,
feeling like a DX operator in
a pileup! Alas, it did not
take long for the amateur
community to find the
ground control input fre-
quency, but this was being
monitored and no station
attempting contact on the
control frequency was ac-
knowledged. We had little

/

Hugh VE4HC and the 432-MHz monitors.
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to fear! With 2000 Watts
ERP from the base station
through its antenna system,
we could certainly “cap-
ture” the flight uplink re-
ceiver! Although some in-
terference continued, a
great many contacts were
made until the experiment
was temporarily shut down
at 0830Z.

There were a few amus-

ing contacts. While | was
putting out the word on 75
meters, | ran into two ama-
teurs in Minnesota and |
broke into their QSO to tell
them what was taking
place. A few minutes later |
heard them make contact
with the control station,
and a short time later, again
on 75 meters, | heard the
following:

“How high did that guy
say the balloon was?”

102,000 feet, but no one
in his right mind would put
a repeater on a free bal-
loon. It must be tethered.”

Short pause.

“Where the devil would
they get a rope 20 miles
long?”

Long pause!

My favorite story is the
one about the amateur in
northern Nebraska who was
called by nature in the early
hours of the morning. No-
ticing that the scanner on
his handie-talkie by his bed-
side was stuck on one fre-
quency, he took it with him.
Perhaps to this day he
doesn’t believe that he
spoke to an operator 500
miles away on 147.33 sim-
plex, with a 1-Watt handie-
talkie with a rubber ducky
antenna while sitting on his
own john!

Many similar tales made
our 30-hour day more bear-
able!

The experiment was
turned on again at 1010Z,
but insufficient power re-
mained in the *15-volt
power supply to operate
the repeater in the simplex
mode. The 147.33-MHz
transmitter was command-
ed on continuously and suc-
cessful operation contin-
ued in the 144 .33/147.33 du-
plex mode until termination
at 1529Z. During the 15-
hour, 17-minute flight, over
500 contacts were made in
5 states and 3 provinces.
From calculations and a
Fresnel plot, the theoretical
radio range from 102,000
feet was 451.6 miles. Infor-
mation provided by the
NRC weather service indi-
cated that there were no
significant inversions dur-
ing the period of the flight.
Analysis of the actual con-
tacts made indicates that
the actual radio range was
indeed very close to the
theoretical.

It was also noted that dif-
ferences in polarization at
ground stations, e.g., verti-



cal, horizontal, or circular,
had no apparent effect on
the received signal strength.
A drop in signal strength
of about 30 dB occurred ap-
proximately every 74 min-
utes. The regularity of this
phenomenon leads us to
suspect that balloon rota-
tion resulted in eclipsing of
the flight antenna system.
Rotation was confirmed by
telescopic sightings.

The 432-MHz beacon ex-
periment was not success-
ful as the unit was inad-
vertently turned off by the
balloon command officer
and it was only just before
termination that, when sup-
posedly switching it off, it
was in fact switched on,
and we could hear the sig-
nal clearly from almost 400
miles away. No reception
reports were received.

The flight was terminat-
ed near Broadview, Sa-
skatchewan, and a search
team quickly located and
recovered the amateur
package which was safely
returned, undamaged, to
Gimli the next day.

As a result of this flight
and the professional atti-
tude of the amateur frater-
nity, amateurs in general,
and the recently formed Ca-
nadian Amateur Radio Re-
search Club (CARRC) in par-
ticular, have gained a mea-
sure of credibility and rec-
ognition from the scientific

and industrial communi-
ties.
At present, members

from the Greater Winnipeg
area, together with an
Ottawa chapter, are work-
ing on a flight experiment
expected to be included as
a passenger on a balloon
flight during the summer of
1981. The design of the
package calls for:

1. A microprocessor
which will act as the control
center for other experi-
ments on board. This will
demonstrate that program-
ming and execution can be
controlled from the ground.
Commands will be trans-
mitted from the ground to

activate various functions
of the experiment, e.g., to
turn equipment on or off,
etc. Command verification
and analog data from the
experiment (temperatures,
supply voltages, etc.) will
be transmitted back to the
ground via Pulse Code
Modulation (PCM).

The data transmissions
will be decommutated at
the ground station and the
data will be analyzed in
real time. Magnetic tape re-
cordings will preserve data
for further analysis at a
later time.

PCM format: 1.5 kilobits
per second, bi-phase level;
mainframe length—20
words; word length—9 bits
(8 data bits + 1 bit), sync
word length—18 bits. The
PCM will be transmitted on
an FM subcarrier, frequen-
cy modulated on the main
telemetry down-link.

2. The radio experiments
will consist of:

(a) a 2-meter duplex

repeater with input on

144.33 MHz and out-

put on 147.33 MHz.

(b) a 10-meter-to-2-

meter transponder.

This will consist of a

10-meter SSB input

with a 2-meter FM
output.

(c) a UHF beacon,

tone modulated.

We have been informed
that, as we would be pas-
sengers on the flight, we
must keep the package
weight down to 50 pounds
and the size down to 1
cubic foot. Ah, well, the im-
possible just takes a little
longer!

it is hoped that we will be
able to publicize the next
flight rather better than the
last. Our publicity man will
probably send information
to local net managers in
Canadian provinces and the
northern United States, so
perhaps you should moni-
tor your local net frequen-
cies for up-to-date news on
the progress of our next
venture. The results of the
proposed experiment may

The Gimli control tower. The 4- X 6-element yagi for 2
meters is seen to the right and the 432-MHz beam can be
seen to the left.

able from CARRC, Box 473,
Pinawa, Manitoba, Canada
ROE 1L0. 18

be published in a future ar-
ticle. Meanwhile, any fur-
is avail-

ther information
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Fig. 3. Dotted envelope shows the theoretical maximum
coverage throughout the flight.
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Digital Control for the
Ham Il Rotor

— good-bye manual switching!

Don Inbody WAQPBQ
8413 Riggs
Overland Park KS 66212

ccw STOP

Photo A. Front view of the digital rotator control. Thumbwheel switches for selecting the
desired heading are at upper left. LED readouts are behind a red plastic filter at upper right.
At lower left are three push-buttons for ccw and cw rotation manually. Discrete LEDs
above each push-button indicate the status of the control.
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hortly after | installed

my new CDE Ham 11T
rotator, | decided that there
just had to be a more con-
venient method of opera-
tion. Being basically lazy, |
am fundamentally opposed
to the manual manipula-
tion of switches required.
(Press brake lever and hold,
press rotation switch and
hold until antenna is at de-

e T——

s

sired heading, release rota-
tion switch, and release
brake switch a few seconds
later.) With the state-of-the-
art of electronics, | knew
that there should be a bet-
ter way.

| contemplated the mat-
ter for several weeks and
even sketched out a few de-
signs on paper. Nothing re-
ally jelled until | read a 73

article by Randy Kaeding
K8TMK (September, 1979).
The article described how
he developed a digital
readout for the CDE AR-
44™™ rotator. With his mod-
ification, manual manipula-
tion of switches is still re-
quired, but he showed me
how to produce digital in-
formation which can be
used to control rotator
operation.

| can operate my rotator
by selecting the desired
heading with thumbwheel
switches and momentarily
pressing one of two push-
buttons, depending on
whether clockwise or coun-
terclockwise rotation is
desired. | can go back to op-
erating while the antenna
rotates to the new heading
and stops. A few seconds
later the brake solenoid
engages. The heading is
shown by a three-digit LED
readout.

The block diagram (Fig.
1) shows the general opera-
tion of the control. A volt-
age which varies according
to the antenna heading is
produced across the poten-
tiometer in the rotator as-
sembly. That voltage is



translated into digital infor-
mation by an analog-to-dig-
ital converter. The A/D con-
verter output is fed to de-
coder/drivers and LED dis-
plays. The A/D output is
also compared with the set-
tings of thumbwheel switch-
es. When the values agree,
rotation stops. A delay
timer keeps the brake re-
leased for a few seconds to
allow the antenna to coast
to a full stop.

Fig. 2 shows the logic cir-
cuit. U9 is a 3% -digit ana-
log-to-digital converter
designed for voltmeter ap-
plications and provides a
full-scale reading of 2.0
volts. A voltage divider (R34
and R35) furnishes 0.36
volts across the 500-Ohm
pot in the rotator assembly;
thus, at complete rotation,
a readout of 360 is provid-
ed. Pins 20-23 provide bina-
ry-coded-decimal (BCD)
outputs for all digits. Pins
1619 are digit-enable lines.
To obtain information
needed by the 7485 com-
parators (U3 and U4), the
output must be de-multi-
plexed. | used a 74175 (U7)
and a 7474 (U6). As ex-
plained later, only two dig-
its are used, so the outputs
of pins 16 and 19 are disre-
garded.

The largest number to be
shown in the hundreds posi-
tion is 3, so the binary 4 and
8 outputs are ignored for
that digit. The BCD outputs
go to the memory chips (U6
and U7) which are clocked
by the digit-enable lines. U6
and U7 require positive-
going pulses for clocking,
so the outputs of pins 17
and 18 must be inverted. |
tried various types of in-
verters, but | could get de-
pendable clocking only by
using a 7414, a hex Schmitt
trigger. The Schmitt trigger
has a very quick snap ac-
tion, responds with less
variation between high and
low values, and is fairly
tolerant of noisy signals.

U6 and U7 remember the
BCD information for each
digit until a new clock pulse

Photo B. Interior view. A 25.2-V transformer at upper left provides ac for rotator operation.
At upper right is a 12.6-V transformer for control operation. Connections to the rotator as-
sembly are made on the terminal strip at upper left. After the photo was taken, | installed a
molex connector and eliminated the terminal strip. The ac power switch and thumbwheel
switches are at lower left. The six ICs mounted on a separate circuit board which is double-
decked over the main board are the de-multiplexers, comparators, and inverters.

is provided by the digit-
enable lines. This allows the
7485s to compare the yal-
ues being shown on the
readout with those set on
the thumbwheel switches.
When the values agree, pin
6 of U3 goes high, resets the
control flip-flops, and starts
the brake-delay timer.

Antenna rotation is ac-
complished by three set-re-
set flip-flops and three re-
lays. There is one each for
clockwise and counter-
clockwise rotation and one
for operating the brake
solenoid. For example,
when counterclockwise ro-
tation is desired, momen-
tarily pressing S5 drives pin
1 of U11 high, which closes
K1, an SPST relay, and pro-
vides 25.2 V ac to the brake
solenoid.

At the same time, pin 10
of W10 goes high, which
closes K2 and provides 25.2
V to the ccw winding in the
rotator motor.

When the desired head-

ing is reached, pin 6 of U3
goes high and resets the
ccw flip-flop, which re-
leases K2 and stops rota-
tion. Also, the delay timer is
triggered. About three sec-
onds later, the stop flip-flop
is reset and K1 is released,
allowing the brake to en-
gage. Operation for clock-
wise rotation is the same,
using S4.

S3 provides a manual
method of stopping rota-
tion before the desired set-
ting is reached. (This is also
useful if you press ccw
when you mean to press
cw!) LEDs (D4 and D5) light
when the antenna is turn-

ing. Another LED (D6) lights
when the brake solenoid is
energized (brake released).
These are not really neces-
sary, but they give a visual
indication of action and im-
press the tourists

To get more dependable
triggering, | routed the out-
put of U3 through two in-
verters of U8. This may not
be necessary, but the in-
verters were available and
they do provide a very
clean, fast trigger pulse. D7
blocks the +5-V dc supply
from the output of the in-
verter when the stop button
is pressed

Brake delay is accom-

A/D

CONVERTER DEMULTIPLEXER

DRIVER/

DECODERS e

SELECTOR
SWITCHES

COMPARATOR Pv-

CONTROL
FLIPFLOPS

MANUAL
OPER. SWITCHES

SENSOR ROTATOR

S

RELAYS

Fig. 1. Automatic rotator control block diagram.
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Photo C. The double-decked board has been rotated away to show layout of the main
board. The displays and drivers are mounted on the board at upper left. Thumbwheel
switches are at upper right. The A/D converter is the large chip at left center. Motor control
and brake relays are at right center. The tops of the transformers can be seen near the bot-
tom. At the left is a separate two-conductor shielded cable for the sensor circuit. At left cen-
ter is the main rotator cable. These have been replaced by a nine-conductor molex con-

nector.

plished by U12, a 555 timer.
The values of C5 and R32
shown in Fig. 3 hold the
brake released for about
three seconds after the mo-
tor is turned off. The time
can be altered by changing
the values of C5 and/or R32
to provide the amount of
delay needed for any par-
ticular installation. The de-
lay can be any amount from
a small fraction of a second
to several minutes.

The trigger input of a 555
must be a negative pulse
and must be held high be-
tween triggerings. The high
output from U3 is inverted
by a gate on U11. (One of
the inverters on U8 could
have been used.) The timer
is held high by R30 and R31
and is isolated from U11 by
C4. When pin 13 of U1
goes low, a pulse crosses C4
and starts the delay timer.
C6 in the U12 output line
(pin 3) also improves trig-
gering.
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The external components
around the A/D converter
(U9) were chosen according
to the manufacturer’s appli-
cation sheet. R16 and R17
are used to set the refer-
ence voltage at +2.0 V dc.
Other components estab-
lish internal operation of
the chip.

As shown on the sche-
matic, the rotator control
reads out only the hundreds
and tens digits. | tried sever-
al ways to get more precise
readings, but | finally gave
up. Because of the method
of picking up the sensing
voltage, a long rotator
cable, and the clocking
times of U6 and U7, reliable
action in the units digit just
wasn’t possible. | finally
hard-wired the units LED to
show 0. Unless your anten-
na is much sharper than
mine, | doubt that 10 de-
grees difference between
actual and indicated head-
ing will be noticeable. If you

know of a way to get a more
precise readout, please let
me hear from you.

| got the control working
well on the breadboard us-
ing a 500-Ohm trimpot to
simulate the pot in the
rotator assembly. When |
connected it to the rotator,
the readout was totally er-
ratic. After a great deal of
checking, consultation,
head scratching (and may-
be just a little cussing), |
found the problem. Instead
of 036 V dc across ter-
minals 3 and 7 of the ro-
tator, | had about 12 V ac.
Apparently, an ac voltage
was being induced within
the approximately 100 feet
of rotator cable. | tried
several types of filters and
chokes, but nothing
worked. A separate two-
conductor shielded cable
from the shack to the rota-
tor assembly solved that
problem.

Another source of diffi-

culty was the nature of the
wiring of the rotator as-
sembly. The wiper of the in-
dicator pot in the rotator is
connected to earth ground.
As that is the source of
voltage for U9, all control
circuitry must be insulated
from earth ground. Also, as
| learned the hard way,
grounded test instruments
cause erratic and meaning-
less readouts.

| used PC board con-
struction. Perfboard or
wire-wrap should work just
as well. There are three
boards. On one are the
power supply, the flip-flops,
the relays, and the A/D con-
verter with its associated
components. A second
board holds the readouts
and drivers. The de-multi-
plexers, Schmitt trigger, and
comparators are on a third
board, which is double-
decked over the main
board.

The whole works is
mounted in a Radio Shack
(#270-269) cabinet, includ-
ing the transformers. The fit
is pretty tight, but it does
work, and it looks nice.
Wood-grained self-adhesive
paper was used to cover the
bare aluminum

The thumbwheel switch-
es provide BCD output. The
7485 comparators require
BCD complement, so the
switch outputs must be in-
verted. As only the 1 and 2
outputs are used by the
hundreds digit, one 7405
(U5) provides the needed 6
inverters.

The power supply as
shown in Fig. 4 is conven-
tional. U13, an LM309K
regulator, is mounted on
the rear of the cabinet to
dissipate the heat. No heat
sink is needed for U14, a
7905 regulator, which pro-
vides —5 V dc for U9. C10
and C11 are needed to pre-
vent oscillation. They
should be installed very
near the output terminals
of the regulators.

| used 6-volt relays for
motor operation and a
12-volt relay for brake oper-



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
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 all 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. [-f frequency
is 9 MHz, 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.

TAN-T 8O, A200sY

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 tilt-
X up bail. And it’s
g 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

NOTCH =y

$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 $10; 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.

1r.1 TEN-TEC N
S‘E‘AW'ERWLLE TENNESEEEET;S

5719 LINCOLN AVE. CM
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Fig. 2. Readout and logic schematic. All circuitry must be

insulated from earth ground.

ation because they were on
hand. The motor relays are
not especially critical as the
current is relatively small.
The brake relay must han-
dle about 2 Amps plus the
amount required by the mo-
tor. Note that the motor
relay contacts are in series
with the brake relay con-
tacts. This ensures that the
motor will not run unless
the brake is released.

My 6-volt relays would
not operate from the 5-volt
power supply, so | included
D12, a 6-volt zener, ahead
of the positive regulator
with R35 in series. The
power supply voltage
ahead of the positive reg-
ulator was near enough to
12 volts to operate the
brake relay. Different re-
lays will, of course, have
different power require-
ments.
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Almost any general-pur-
pose NPN switching transis-
tors should work for Q1-Q3.
D1-D3 across the relay coils
help prevent voltage spikes
which occur when the coils
are switched out.

If you build this project,
don’t forget C7, a 120-140-
uF unpolarized electrolytic
capacitor. It is necessary
for rotator operation. | got
mine from CDE.

There are only two ad-
justments to make. R16
must be set to provide 2.0 V
dc at pin 2 of U9. R34 is ad-
justed to provide a 360
reading at full rotation of
the antenna and will need
to be readjusted if the con-
trol cable length is changed.

All parts used in the con-
trol are readily available.
Except for the motor capac-
itor, | got all my parts from
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Fig. 3. Control schematic. All circuitry must be insulated

from earth ground.
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Fig. 4. Power supply and connections to rotator assembly.
All circuitry must be insulated from earth ground except po-
tentiometer wiper and motor in the rotator assembly and
the cabinet ground on the 115-V ac line.



Rickerson Returns

A print by a famous American space-age artist offers
you a chance to help launch the AMSAT satellite.

The response was great. A few months ago
JS&A offered a limited edition print by Amer-
ican artist, Mark Rickerson, in a similar style to
the print shown above.

THE SUCCESS
There were only 300 prints avallable.
Although we expected to get more orders than
we had prints, we did not expect the several
thousand responses we eventually received.

THE FAILURE

Another famous program, however, was not
successful. A satellite, built by world amateur
radio operators in 1980 and placed on a
European rocket, crashed into the ocean
almost immediately after take-off. The AMSAT
satellite and the rocket were lost, along with
the hopes of amateurs who had worked for
years building their satellite.

The JS&A program was a success. But
JS&A's program and the AMSAT failure have
something in common—a great opportunity for
the public. Let us explain.

AMSAT was a private venture based strictly
on donations. No government money was
used. In addition to the thousands of man
hours contributed by amateurs world-wide,
there was a total of $250,000 raised to buy
materials.

Why do amateurs even need a satellite?
Amateurs or ham radio operators (not to be
confused with citizen band operators) are
always the first on a scene in a major disaster.
During the ltalian earthquake, for example,
amateurs were first to direct reliet efforts.

But occasionally a disturbance in the iono-
sphere will interrupt this communication and
render all radio communications inoperative,
as was the case in the Alaskan earthquake.
That's only one of the many reasons for

AMSAT —positive communications in times of
emergencies and not dependent on the
ionosphere. JS&A thinks the venture deserves
the support of all Americans, and we are
providing our full financial and creative sup-
port to a program to help raise funds to build
and launch a new AMSAT satellite.

THE PROGRAM

JS&A commissioned Mark Rickerson to
paint "AMSAT'—a painting to be used exclu-
sively for this space effort. From this painting,
JS&A has arranged with Rickerson to produce
limited edition prints signed by the artist. JS&A
will contribute all prints and the full costs to
produce these prints to the program. Only the
cost to run the advertisement in a magazine
will be covered by the initial proceeds

Each print has a 26” x 35" image size on a
34" x 42" piece of museum-quality PH bal-
anced 100% rag content paper. The print will
be shipped in a well-protected circular card-
board double container. Your contribution of
$300 will also entitle you to a handsome certi-
ficate suitable for framing to acknowledge your
active participation in the new AMSAT launch
A certificate of authenticity will also accom-
pany the print should you wish to sell or donate
it to someone in the future.

Each color of this multi-colored painting will
be faithfully reproduced in a special collotype
process utilizing a continuous tone printing
process, several printing plates and the artist's
supervision and approval to provide an almost
three dimensional reproduction.

Dr. Tom Clark, a NASA scientist and presi-
dent of the AMSAT organization, says, “We
need the cooperation of the American citizen
to make this program a success. | urge all
Americans to participate. Not only is the

reproduction a beautiful piece of art, but the
contribution is to a very worthwhile cause. in
addition to its use during emergencies, we will
be using AMSAT for educational purposes to
train many of the potential young scientists in
our country.”

The edition will be limited to those who
subscribe before the deadline date of June 30,
1981. The publication you are reading has
helped us in this program by giving us a gooc
position in their magazine and allowing us
every available discount to keep the expense
of this program low

To order, send your check or money order
for $300 made payable to AMSAT to Dept. ST
JS&A Group, Inc., One JS&A Plaza, North-
brook, lllinois 60062. If for any reason you are
not satisfied with your print, you may return it
anytime this year for a prompt and courteous
refund.

JS&A had a success with its limited edition
print program earlier this year. The AMSAT
program suffered a failure. Why not join with
us to make their launch a huge success?
Order your Rickerson AMSAT print, today

JS AN

Dept.sT One JS&A Plaza
Northbrook, . 60062 (312) 564-7000
©JS&A Group,inc.,1981
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Parts List

330 Ohms (all fixed resistors are 1/4 Watt)

*‘Thumbwheel switches are

C1 0.1-uF mylar®
C2.3 0.1-uF ceramic disc
C4,6 470-pF ceramic disc
C5 2.2-uF tantalum
Cc7 120-140-uF ac electrolytic
Cc8 2200-uF electrolytic
C9 1000-uF electrolytic
C10,11 1-uF tantalum
D1-3,79 1N914/1N4148, etc.
D4-6 LED
D10,11 1N4001
D12 6-volt zener
DS1-3 FND-510
K1,2 SPST 1-A relay
K3 SPST 3-A relay
Q1-3 2N2222 or equivalent
R1-13,22-29
R14 56 Ohms
R15 470k
R16 25k trimpot
R17 10k
R18,32 270k
R19-21,31 2.2k
R30 1k
R33 5.6k
R34 5k,10-turn trimpot
R35 100 Ohms
S$1,2 BCD thumbwheel switch*
S35 NO push-button
S6 SPST toggle
T1 252V,3A
T2 126V, 1A
u1,2 7447
uU3,4 7485
us 7405
ué 7474
u7 74175
us 7414
U] MC14433
u10,11 7402
u12 555
U13 LM309K
u14 7905
Other:
Cabinet
Power cord

5-A fuse and holder
1-A fuse and holder
IC sockets
2-conductor shielded cable
9-pin molex connectors
(2 male, 1 female)
Despiking capacitors
(0.01-0.1-uF ceramic)

+5VDC A .
-5vDC T
24 12 (L] 16

MCI4 433

7405
7474
7414
7402

Laworl” &1 1

Fig. 5. Supply connections
for integrated circuits.

7447
7485
74175
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available from Jameco Electron-
ics, 1355 Shoreway Road, Bel-
mont CA 94002. This project
uses 2 SR21 BCD switches and 1
pair SREP end plates.

Radio Shack, 73 advertisers,
and my junk box. Prices
vary, so it pays to do some
comparison shopping. Ex-
cept for the timing of the
brake release delay and
the external components
around the A/D converter,
nothing in the circuit is es-
pecially critical. The 330-
Ohm resistors are typical
for TTL circuits, but any val-
ue from 100 Ohms to 560
Ohms will work, although
lower values will increase
the power supply demand.
Diodes D1-D3 and D7-D9
can be just about any gen-
eral-purpose diodes you
have available.

Good TTL design re-
quires liberal use of despik-
ing capacitors. They are not
shown on the schematics,
but several 0.01-uF ceramic
discs were installed at vari-
ous locations where +5-V
dc lines were near ground
buses. There should be one
for every three ICs and one
at each place a supply line
enters a circuit board. Any
value from 0.01 uF to 0.1 uF
will work in a circuit such as
this one. Supply connec-
tions for most ICs have
been omitted from the
schematics. See Fig. 5 for
connections required.

The readouts are FND-
510s. They are large (0.5")
and can be bought for $1.00
or less. Almost any 7-seg-
ment LEDs could be used.
The 510 is a common-anode
device. If common-cathode
displays are used, substi-
tute 7448 drivers for the
7447s and connect the com-
mon pins to ground instead
of to +5 V dc.

As mentioned before,

LAMP

{CONTROL

PART OF \_/
CONTROL
CABLE

Fig. 6. Unmodified sensing circuit of the Ham Il] rotator.
Wiper of control in rotator is connected to earth ground.

this project was developed
to adapt my Ham IIl. Other
CDE rotators have basically
the same circuit, so adapta-
tion to other models should
be possible. Fig. 6 shows the
sensing circuit of the Ham
I11. If you have a different
model, you can check the
circuit shown in your own-
er’s manual to learn if any
changes are needed.

With this control, the an-
tenna will have to be shift-
ed 180 degrees. The stan-
dard dial on CDE rotators
has 0 and 360 degrees at the
center of the meter scale.
With the digital control de-
scribed here, mid-rotation
provides a 180-degree read-
ing. As | wanted to be able
to continue using my CDE
control box as a backup, |
changed the marking on the
meter plate. A south-cen-
tered meter plate is avail-
able from CDE.

I also provided both con-
trol boxes and the rotator
cable with molexTM conh-
nectors. This allows me to
switch controls easily. Inci-
dentally, this quick-discon-
nect feature provides a
safety factor. When light-
ning threatens and | discon-
nect my antennas, | also
can disconnect the rotator
cable and remove one more
possible source of lightning
in the shack.

The digital rotator con-
trol has been in operation in
my shack for several
months without any prob-
lems. It certainly is more
convenient to use than the
standard control. During
net or contest operation, |
can change the antenna
heading quickly by dialing
the new heading and press-
ing a button. | can immedi-
ately go on operating with-
out waiting for the antenna
to complete its rotation.

There are probably bet-
ter and simpler ways to ac-
complish the same results. |
will be interested in hearing
about your efforts. If you
have questions, write to me
and include an SASE. | will
try to answer.



A superb frequency counter
is frequently not counted-just because
it doesn’t have a high price-tag.
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The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it's preferred by many engineers,
technicians, and electronic enthus-
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we’ve deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of “charge what the mar-
ket will bear,” for us it’s “charge a fair
price.” Second, we sell what we man-
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,
we don’t have to charge a high price to
make a profit.

And about quality . . .
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a 10
Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al-
together, the 8000B uses only 6 IC’s,
making the chance of failure virtually

nonexistent.

0]

Three selectable gate times pro-
vide the measurement speed you need
— and greater resolution. The resolu-
tion is further enhanced by our count-
er’s 9-digit display.

Like the 8000B, Sabtronics’
8610B is a high-quality precision fre-
quency counter. It features only 4 IC’s,
and offers a frequency range up to 600
Megahertz.

The cases of both counters are
high strength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn’t believe in skimping
on the high quality construction that
brings excellent performance. But
we’'re not about to charge a high price
just because we could get it!

Send in the coupon and order
your new frequency counter now.
Credit card holders may call.

I Sabtronics International, Inc.. 5709 N. 50th Street, Tampa. FL 33610, (813) 623-2631

1 Please send me the following

8 _____ Model 8000B t GHz Frequency Counter(s), Assembled @ $199.00 each $

Shipping and handling, $6.00 per unit®
10% deposit for C.0.0. orders
Florida residents add 4% Sales Tax

g lenclose ] check []moneyorder. (Allowtwo tothree weeks for personal checks to clear.)

i Charge: [ Visa [JMasterCharge

—___ Model 8610B 600 MHz Frequency Counter(s), Assembled @ $149.00 each $

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hz to1 GHz
(Model 8000B), 10 Hz to 600 MHz
(Model 8610B); Timebase:
Frequency: 10 MHz, Stability: + 1
ppm (20 to 40C°.), Aging Rate: <1
ppm/year; Sensitivity (adjustable):
Input A< 15mV to 100 MHz, Input B
< 30mV, 100 MHz to 1 GHz (Model
8000B), < 30 mV, 100 MHz to 600
MHz (Model 8610B); Gate Times: .1
sec., 1 sec., 10 sec.; Resolution: 0.1
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz
to 1 GHz; Display: 9-digit LED 0.4";
Power Requirements: 4.5t0 6.5
VDC (4 C-cells) or optional AC
adapter; Dimensions: 8" wide X 6.5"
deep X 3” high (203 X 165 X 76 mm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable
-
sabtronics &

INTERNATIONAL INC.

$
$
$

0 Account No Exp. Date
0 Name

: Address

: City State ZIP

§ ‘U.S. only. Canada $7.50; overseas air mail $25.00

--“--------J
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SCR1000viF—SCR34000ukF
7& %x Want a Zautastic Reteaten on Link
Syastem - Go With the Zineot

Qo With Spec Comm!

R Tmm———— e — -
It you plan to instaft a new Repeater or
VHF/UHF Link Systam (with or wio Auto-
patch), you’'ll find tha" you can't find better
quality, more reliable equipment, with zli
sco oot of the features and aptions you want at
e 1w § | anywherexear our prices—if you can find
| oitatailt
For many years now, we have specialized
specitically in the ti2ld of VHFIUHF Re-
peaters, Links, Transceivers and all of the
accessories to make up a complete sys-
{tem. We now have Fundreds of repeater
and link systems operating successfully
all over the werld!
When you buy Spec Comm gear, you get
the benefit of all of these years of experi-
ence—you get the bast! And, years from
now, you'll"still be glad you went with

» /; ;
f 220 MHZ Spec Comm!
450 MHz
® 30W Output. AP
®Low Noise/Wide Dynamic Shown in Optianal Cabinet
Range Front Eid fdr Exzels ‘
lent Sensitivity'& {M Rgec-
tion.
® Sensitivity:.0.3cV Typ.
® 12 Pole IF Fiter, & 8 Pole
Front End Filter. 30 or 70 WATTS
® Full- Metering," Lighted
Status indicaors/Conlrol on 2 Mtrs.!
Push-buttons 3try. Power
Input, AC Pwr. Supply, CW
I|Der, etc., etc.

Made in U.S.A.

3SCR1000
& SCR4000
A3E FCC TYPE
ACCEPTED
for Zommercia
Sarvices

Avalladwe with a'l of the fee imes e Co { ol; Touch Tone Control
of varidus repeater funciions; BEGUNEY T W, | s, etc. P ~the finest
Duplerers, Cabinets; Anten13s, —abies, & rqough Foreign Sales

Reps. 33t your order inA.3 AP

(M{S’M?WM?W7W SPEGIRUM
180 Day Warranty M

Call or write today and get the details’ Export Orders — Contact our International Dept.

1055 W. Germantown Pk.,Dept. S6




COMMERCIAL MOBILE &

BASE TRANSCEIVERS
*’V"{'g Sgec Comm “Professional Commanications Line"

136-174 MHz
Peatnres

@6 channels.

©0.23 uV Revr. Sens.

© 8 Pole Crystal & 4 Pole Ceramic
IF Fltrs.

® Beautiful Audio—RX + TX.

® Provision for CTCSS.

® Panel LEDs for PWR, Xmt; Busy

® Very Reasonable Pricel

PCL250 40 Wt.
Mobile Unit
*“Super Rugged” Housing

Solid %" Thk. Aircraft Aluminum!

220'240”"1(&«&1«115:;6«(«4»‘-4{0«1)

® Very attractive woodgrain housing

® Buyilt-in AC Power Supply
® Front Panel Status Indicator Lights
(*AC PWR.", Transmit,” “RX BUSY")
® Optional Rcvr. Scanming Function Available

PCL300 40 Wt.
Base Station

) FCC TYPE ACCEPTED — PARTS 21,81,90 @

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

SCR100 VHF Receiver Board

® Wide dynamic range' Reduces overload. de
sense . and IM

® Sens. 0.3 uV/12dB SINAD typ.

® Sel. 6dB @ =+ 6.5 KHz -110dB @
Pole Crystal Fitr.) 10 Pole—Optional

® 'S Meter Output

® Exc. audio quality! Fast squeich! w/0.0005%
Crystal

= JOKHz. (8

SCR100 Receiver Assembly
e SCR100 mounted in shielded housing
e Completely asmbld. wiF.T caps, SO239 conn
AF GAIN POT, etc

SCR450 UHF Receiver Bd. or Assy.

® Simitar to SCR100, except with 12 Pole IF Fitr. & 8
Resonator Front End Fitr.!

® Discriminator & Devlation Mtr. Outputs

® Totally New Advanced Design!

SCAP Autopatch Board

® Provides all basic autopatch functions

@ Secure 3 Digit Access, 1 Aux On-Off function,
Audio AGC: Bullt-in timers, etc. Beautiful Audio!

@ 0/1 inhibit bd. also avallable

@ Write/call for detalls and a data sheet

RPCM Board
o Used w/SCAP board to provide “Reverse Patch™
and Land-Line Control of Repeater
e Includes land line "answering” Circuitry

® For SCR-1000 or SCR-4000
x& ® Replaces Darlington Pass Tr.—for improved
M ®Includes new overvoltage “Crowbar” shut.

©® Complete klit, wiassembied PC board. $19.50

FL-6 Rcvr. Front-End Preselector

@6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or

200MH2).

® Provides tremendous rejection of “out-of-band™ signals

wiout the usual loss! Can often be used instead of large.
expensive cavity filters

@ Extremely helpful at sites with many nearby VHF transmit-
ers to “filter-out" these ‘out-of-band’ signalis.

CTC100 Rptr. COR Timer/Control Bd.

® Complete solid state control for rptr. COR, “Hang”
Timer, “Time-Out"* Timer, TX Shutdown/Reset, etc.
@ Includes Inputs & Outputs for panel controls & lamps

Geputer Tone & Control Bds.—For SCR1000/4000

& CTC100/1D250 only

TRA-1 “Courtesy Tone Beeper”’ Board

® Puts out a tone beep apx. 1 sec. after RX sig.
drops—thus allowing time for breakers

@ Resets 7.0. Timer after “beep”

TMR-1 *Kerchunker Killer” or *Time Out Warning
Tone” Bd.
® For One of above 2 functions

sec.) for initial rptr. access. Auto-Reset at end of
QSO0.

o T7.0. Warning Tone provides alerting “warble
\__tone” apx. 10 sec. before “time out.”

PSM-1 Repeater Power Supply Mod Kit

rallabllity
down circuit.

+ $2.50 SH.
10250 CW ID & Audio Mixer Board

@ Adjustable 1D tone, speed. level. timing cycle.

@ 4 Input AF Mixer & Local Mic amp.

® COR input & xmtr. hold circuits

® CMOS logic: PROM memory —250 bitsichannel.
® Up to 4 gitterent ID channels!

® Many other features Factory Programmed

COMMUNICATIONS GCORP.

Norristown, PA 19401 @ (215) 631-1710

These are Professional “Commercial Grade” Units —Designed for Extreme Environments { = 30 to + 60° C).
All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz2!

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Exciter Board
® 7 or 10 Wts. 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
® With 0005% xtal
® BA-10 30 Wt. Amp board & Heat Sink, 3 sec. LP
Filter & rel. pwr. sensor

60 aB

SCT110 Transmitter Assembly
® SCT110 mounted In shielded housing
® Same as used on SCR1000
o Completely assmbid. wiF.T. caps, $0239 conn.
® 7,10 or 30 Wt. unit

i SCT410 UHF Transmitter Bd. or Assy.
® “Kerchunker Killer’ provides adj. delay (0-10 e ® Simliar to SCT110. 10 Wts. nom.

® Avall. w/ or w/o 0S-18 Super High Stability Crystal
Osc/Oven.
® BA-40 30W. min. UHF Amp. Bd. & Heat Sink,

TTC100 Touchtone
Control Board

&  3digit ON. 3digit OFF control of a singie repeater func-
tion. Or. (optional) 2 functions (2 digits ON/OFF each).
® Can be used to pull in a relay. trigger logic. etc
® Typically used for Rptr ON/OFF. HIILO Pwr
P L ON/OFF. Patch Inhibit/Reset. etc
® Stable. anti-faising design 5s Limit on access
e For Add’l Function(s)—Add a “Partial TTC" Board

Send for
Data Sheets!
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— a review of the latest in direction-finding
equipment from Doppler Systems

Paul Grupp KATLR
73 Magazine Staff

{ ) ne rather unfortunate
- by-product of the
boom in repeater activity is
the large flock of wild

turkeys that has accom-
panied it. For the uniniti-
ated, a wild turkey is an un-
civilized lout who mani-
fests various and sundry
antisocial behaviors while
firmly clutching the PTT
switch on the microphone
of an FM transceiver. As an
avid FM operator, | have
developed a fairly well-
tested hypothesis which |

|

DOPPLER SYSTEMS

DEGREES

"\
:

POWER OVLD

call the wild-turkeys-per-
square-mile factor.

In any given population
center, there will be a cer-
tain number of wild turkeys
per square mile. The greater
the population density of a
specific geographical area,
the greater the number of
wild turkeys in that area. By
the same token, the wider
the coverage of a particular

The Doppler Systems DDF-3003 radio direction-finder.
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repeater, the larger the
number of wild turkeys that
will be operating within its
coverage area.

Now, whatever the cov-
erage of a particular repeat-
er, it can only carry so much
traffic. A repeater with a
very small coverage area in
a location with a low popu-
lation density will probably
be able to laugh off the fee-
ble efforts of the .325 wild
turkeys within its coverage
area. The matter gets a bit
more serious as the
coverage of the repeater in-
creases. A wide-area-cover-
age repeater in a metropoli-
tan area will have no more
hours in its operating day
than the rural repeater, yet
the flock of wild turkeys us-
ing its time will be much
larger, causing a level of in-
terference that often can-
not be tolerated

It is on this fertile ground
that sophisticated direc-
tion-finding equipment has
begun to get a foothold in
the amateur market. At
some point, the operators
of a repeater grow tired of
the activities of the wild-
turkey contingent, and they



BLAZING THE FRONTIER OF
MICROCOMPUTER

COMMUNICATIONS

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

S

INTRODUCTORY PRICE

*339%°

FREE 5ok inciuoeo

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

.8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 10 149.995 MHz in selectable steps of 5 or 10 kHz.
COMPARE!

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

« MICROCOMPUTER CONTROL: All frequency controt is carried out by a
microcomputer.

- MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is
pressed, 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 or microphone.

- 8 CHANNEL MEMORY: Each memory 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 fands on the
correct 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 channels, then resumes. “Busy mode stops at a busy channel, then
resumes shorlly after frequency clears. “Vacant” mode stops at a vacant
channel and resumes when signal appears. 1t 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 optlonal 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 aither 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 INI COMPARE!

- 25 WATTS OUTPUT: Also 5 watts low power 1o conserve batteries in portable

use.

- GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for
superior visibility.

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

- SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting
and 0.19 uV for12-dB SINAD. The squelch sensitivity s superb, requiring less
than 0.1 uV to open. The receiver audio circuits are designed for maximum
intelligibility and fidelity. COMPARE!

- ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at

night.

TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-

timized by the same high standard of designand constructionas isfoundinthe

recelver. The microphone amplifier and compression circuits offer intelligibility
second to non2.

OTHER FEATURES: Dynamic microphone, built-in speaker, mobile mounting

bracket, external remote speaker jack{head and radio) and much, much more.

All cords, plugs, tuses, microphone hanger etc. included. Weight: 6 Ibs.

« ACCESSORIES: CS-ECK 15-foot remote cable ... $39.95.CS-6R 6-amp ac
power supply ... $59.95. CS-AS remote speaker ... $18.00. CS-TTK touch-
tone® microphone kit (wired and tested) . . . $33.95.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 « Telex: 80-3356

i QX 800-327-3102

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



begin to cast about for
methods of silencing the
cretins. The FCC does what
it can, but a problem has to
get awfully serious before
the Commission can get its
ponderous machine into
motion. Enter the direction-
finding committee.

For the DF committee to
do its job, it needs good di-
rection-finding equipment,
and really good DFing
equipment has been neither
plentiful nor cheap. Some
of the best DFing units are
those that operate on the
Doppler principle, but the
complexity and expense of
these devices has kept them
out of the reach of most re-
peater groups.

Doppler Systems of
Phoenix, Arizona, is trying
to change this situation.
The Doppler Systems DDF-
3003 is a radio direction-
finder that works on the
Doppler principle using a
relatively compact antenna
array. It is designed to work
with almost any VHF FM re-
ceiver and is suitable for
either mobile of fixed oper-
ation. Doppler Systems has
been kind enough to pre-
sent complete engineering
data and construction infor-
mation for their direction-
finder in another article in
this issue. That article gives
you enough information to
build a DFer on your own,
or Doppler Systems will sell
you a complete unit, in kit
form or assembled. This re-
view will not repeat the ma-
terial presented in the arti-
cle, but instead will attempt
to give you an idea of what
the completed unit is capa-
ble of and how well it
works.

Description

Doppler Systems offers
their DFing unit in three dif-
ferent configurations. The
DDF-3001 is the basic unit
and reads out the bearing of
a transmitter with an array
of sixteen LEDs spaced
22': degrees apart. Model
DDF-3002 adds a digital dis-
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play that gives a numeric
readout with one degree
resolution. The DDF-3003
includes all the features of
the other two models and
adds a serial AFSK interface
which can be used for re-
mote readout, telemetry,
tape recording, etc. As this
is written, the price of the
3001 is $235 in kit form,
$335 assembled. The 3002 is
$295 kit, $470 assembled,
and the 3003 is $325 kit,
$470 assembled. For the tru-
ly cautious ham who
doesn’t rush into anything,
the assembly and operation
manual is available for
$12.50.

For this review | obtained
a DDF-3003 and an antenna
built to the specifications
detailed in the manual. The
antenna can either be mast-
mounted or mounted atop
a car—| opted for the mo-
bile installation. New
Hampshire’s mountains are
beautiful for everything but
direction-finding. Reflec-
tions being so plentiful and
unpredictable, | thought |
would have better luck with
mobile DFing than with op-
eration from a fixed loca-
tion.

The Manual

The DDF-3003 | tested
was supplied assembled, so
| really can’t comment on
the assembly instructions
other than to say that they
appear to be well thought
out and complete. The the-
ory of operation, installa-
tion, and troubleshooting
sections are some of the
best I've seen anywhere,
but the operation and use
section isn’t too hot—in
fact, it is almost nonex-
istent! According to the
manufacturer, the DDF-
3003 has seen a lot of ac-
tion in competitive trans-
mitter hunts. It would be
nice if the experience
gained in this activity could
be passed along to the cus-
tomer. I’d like to see Dop-
pler Systems add a section
on how to interpret read-
ings or at least suggest an-

other publication that of-
fers general information on
DFing.

Installation and Use

Installation was fairly
simple, involving audio and
antenna connections to a
VHF receiver and a source
of 12 V dc. Four RG-174
cables from the antenna
atop the car also plug into
the back of the DDF-3003.
Audio and power connect
through an Amphenol D"
connector; antennas use
phone jacks and plugs.

Once everything is in-
stalled and connected, the
real fun begins. You flat-
landers have it easy! The
object of the game is to aim
the front of the DFer-
equipped car directly at a
transmitter and have the
DFer read 0 degrees at the
same time. A multi-turn pot
inside the case gives a
90-degree range of adjust-
ment. If proper calibration
is out of this range of ad-
justment, you simply plug
the antennas into the DFer
in a different order. Calibra-
tion isn’t complicated, but
it can be annoying. It took
me several hours to get the
thing aligned correctly, be-
cause of reflections from
surrounding mountains. |
would zero the display,
move the car backwards or
forwards a few feet, and the
display would go totally
berserk. This unit can teach
you some good lessons
about multipath!

| finally found a location
that was relatively free of
reflections, and thereafter
things went smoothly. After
careful calibration, | drove
the car in a circle and the
display tracked perfectly,
always showing the loca-
tion of the transmitter in
relation to the nose of my
car. Things were looking
up! I took a nice long drive
around the transmitter and
was soon reassured that the
DFer was indeed calibrated
correctly. Over the next few
days | spent a lot of time

taking bearings on several
different transmitters, and
it was quite an education.
The DDF-3003 is at best on-
ly a smart machine, and it
will occasionally display
the bearing of a reflection
of a signal rather than the
signal itself. However, once
you get to know the little
beast, it will rarely fool you.
I found that when it was
tracking reflections, the dis-
play would “box the com-
pass,” with the LEDs flick-
ing around erratically.
When it was on to the real
thing, it would lock onto a
single heading, occasional-
ly flicking back and forth
between two 22%-degree
increments. Only when | at-
tempted to track a very dis-
tant transmitter while | was
deep in a valley did | get in-
correct readings that ap-
peared to be correct.

Conclusions

The DDF-3003 will tell
you where a transmitter is,
but you sometimes have to
use a little common sense
when interpreting readings.
I didn’t have another type
of unit to compare it with,
but it didn’t seem to have
any serious shortcomings
The accuracy was such that
a single unit installed in a
vehicle could be used to
track down a reasonably
long-winded wild turkey.
More units, handled proper-
ly, will pinpoint the gobbler
far more quickly. A repeat-
er group could install a set
of DDF-3003s to monitor
their repeater’s coverage
area and use the serial
AFSK outputs to feed the in-
formation into a microcom-
puter. Such a network
could accurately locate a
wild turkey in a very short
period of time. What you
do with him after you find
him is another story, but
this DFer will find him for
you!

For further information,
contact Doppler Systems,
111 E. Moon Valley Drive,
Phoenix AZ 85022. Reader
Service number 479. B



TE-12PA

67.0 XZ 854YA 103.51A 12733A 156.75A 19287A

Stuck with a problem?

Our TE-12P Encoder might be just the solutiontopull ~ 744WA  9152Z 110922 13654z  167.96Z
you out of a sticky situation, Need a different CTCSS Rl R e R ROk
tone for each channel in a multi-channel Public Safety 825YZ 100012 123032 151.45Z 186272
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen-
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1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
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* Output level flat to within 1.5db over entire range selected. 2805 1800 2100 2350
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 Powered by 6-30vdc, unregulated at 8 ma. * Frequency accuracy, +1Hz maximum —40°Cto +85°C

* Low impedance, low distortion, adjustable sinewave output, * Tone length approximately 300 ms. May be lengthened,
5v peak-to-peak. shortened or eliminated by changing value of resistor

* |nstant start-up. $89.95

* Frequency accuracy, +.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
e Continuous tone
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David Cunningham W7BEP
Doppler Systems

111 E. Moon Valley Drive
Phoenix AZ 85022

DF Breakthrough!

— the “turkey” tracker we've all
been waiting for

A U.S. Patent is pending on the direction-finding system described in this article. For further information, contact the author.

adio direction-finding

(RDF) systems tend to
fall into two general cate-
gories depending on
whether or not they use the
Doppler shift principle.
Most non-Doppler RDFs
employ directional anten-
nas which produce peaks or
nulls in the received signal
amplitude as they are rotat-
ed. Doppler-type systems,
on the other hand, detect
the phase modulation im-
parted to the received
signal by translational mo-
tion of the receiving anten-
na. As a consequence of the
“capture effect” of the FM
receiver which detects the

phase modulation, Doppler-
type systems generally are
less sensitive to site errors
than amplitude measure-
ment systems. The first
known RDF based on de-
tecting the Doppler shift
was patented by H.T.
Budenbom and used a
motor driven antenna. Dop-
pler RDFs today do not
mechanically rotate an
antenna, but instead rely on
sequential switching be-

tween a series of antennas
placed in a circular array to
approximate the continu-
ously rotating single ele-
ment.

In 1969, W7KWB and |

built one of the earliest
adaptations of this system
for amateur use. That sys-
tem employed 16 switched
antennas housed in a
4-foot-diameter wooden
“hat box’” and was used suc-
cessfully in local trans-
mitter hunts during 1970-
1972. The antenna itself
was heavy (115 pounds) and
the system required an ex-
ternal oscilloscope for dis-
play. DTL logic was used.
Other systems were subse-
quently built in the Phoenix
area which operated on
essentially the same basis
but incorporated improved
mechanical construction

Photo A. Fully expanded version of the electronics available in kit form from Doppler

Systems.
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and utilized the more so-
phisticated TTL and CMOS
integrated circuits then
becoming available.

A serious drawback to
these systems was the dras-
tic loss in sensitivity which
occurred during operation.
A second problem which
was equally vexing was the
appearance of mysterious
false bearing vectors appar-
ently due to off-channel fre-
quencies being shifted onto
the received frequency by
something in the commuta-
tion (electrical rotation)
process. Both of the above
problems would disappear
whenever the antenna com-
mutation was halted, ie.,
on-channel stations would
immediately regain their
signal strength into the
receiver and off-channel
carriers would disappear.

Several techniques were
tried unsuccessfully to
eliminate these problems.
Theorizing that the switch-
ing transients related to
turning on and off the
various antennas were
causing receiver desen-
sitization and, in addition,
were modulating off-
channel signals into the
receiver passband, several
methods were investigated
to smooth out the switching
transients. These included:

(1) overlapping the anten-
na selection so that at least



one antenna was always
connected to the receiver;

(2) rounding the antenna
switching waveforms and
using PIN diodes to create a
more gradual on/off transi-
tion; and

(3) generating a complex
analog control waveform
matched to the gain charac-
teristics of the PIN diodes
to further reduce switching
transients.

None of these solutions
produced especially note-
worthy results. In addition,
it was felt that an antenna
array of the size being used
was impractical, especially
for mobile use. Reducing
the number of elements
would help this problem,
but with discrete commuta-
tion, the linearity of the sys-
tem deteriorates as the
number of antennas de-
creases.

The solution which ulti-
mately was discovered uses
only four antennas which
are located in a square pat-
tern, the sides of which are
typically 1/4 wavelength
long. The received signal in-
duced into all four anten-
nas is continuously mixed
in a precision summing cir-
cuit in such a manner that
the resultant rf voltage pro-
duced is very nearly identi-
cal to that which would be
induced in a single antenna
rotating at a uniform rate
around the circle which in-
scribes the square formed
by the four actual antennas.
Tests have demonstrated
that this system does not
possess the loss of gain or
off-channel susceptibility
problems " »f previous de-
signs. Antenna size for VHF
applications is very com-
pact. Electrcnic processing
is relatively involved, but
considering the perfor-
mance whichis obtained, it
is justified for serious direc-
tion-finding applications
The system to be de«ribed
works with any FM receiver
to detect the Dopplerin-
duced phase modulatien
and does not require any
modification of the receiv-

Yy

ticularly useful with non-metallic roofs.

er. It is relatively broad-
band and has been tested
over the frequency range of
135 to 165 MHz

Depending on the appli-
cation, three different out-
puts are available. For mo-
bile application, a circular
array of 16 light-emitting
diodes (LEDs) provides an
immediate analog bearing
relative to the vehicle’s di-
rection. For more demand-
ing mobile or fixed station
applications, a 3-digit panel
display provides the bear-
ing directly in degrees.
Finally, a serial interface is
available in a format suit-
able for remote-display
(utilizing the same or simi-
lar electronics for readout),

4-ANTENNA ARRAY

il

recording the bearing data
on an ordinary audio tape
recorder, or connection to a
microprocessor. The linking
of several remotely-located
direction finders into a
common microprocessor
for automatic station tri-
angulation and logging
should be straightforward.

A simplified functional
block diagram of the com-
plete system is shown in Fig.
1. The rf summer combines
the output of the four an-
tennas in a manner which
phase-modulates the rf sig-
nal to the receiver. As ex-
plained on the next section,
the phase modulation con-
tains the bearing informa-
tion. A conventional FM re-

'/

Photo B. Antenna mounted to a 1974 Blazer. The ground plane formed by the radials is par-

ceiver provides the audio
input to the Doppler signal
processor via connection to
the external speaker out-
put. Synchronous filtering
removes the normal voice
content leaving a sine wave
having the same frequency
as was used to modulate
the antenna signals and a
phase angle equal to the
bearing angle. This sine
wave acts as a trigger to
latch the outputs of count-
ers for display of the bear-
ing in either a circular LED
array and/or a 3-digit deci-
mal display. An optional
serial interface transmits
the bearing data displayed
by the unit or receives ex-
ternal bearing data as input
for the display.

RF
SUMMER '

OPTIONAL
LED 3-DIGIT
DISPLAY DECIMAL
DISPLAY
EXT. SPKR )
ouTPUT i
——e FSK OUTPUT
FM ¥ ] AuDIO SIGNAL . LATCHED gsg:gtu
RECEIVER PROCESSOR COUNTERS S P,
-? i
CONTROL VOLT-
SYSTEM
SENERATOR CLOCK 8 TIMING 5
J

Fig. 1. Block diagram of the complete direction-finding system.
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BEARING, & K>

Fig. 2. Geometry used to derive the signal received by a

rotating antenna.

Theory

Fig. 2 illustrates a simple
antenna located at distance
R./A and angle 8 from the

¢ {1} (RADIANS)

-2eR,

2vR,

>
o

o

45 90 138

¢ (1) (RADIANS)

ST - 1
180 22% 270

reference position. Assume
the incoming signal is locat-
ed far (relative to the wave-
length, A) from the receiving

(o}

wg? (DEGREES)

(o)

P o ;
180 225 270 315 360
vg? (DEGREES)

e
138

TT ———
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180 228 270 35 360
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—

Fig. 3. Waveforms illustrating the phase modulation im-
parted to the received signal when the bearing angle is 45

degrees.
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antenna at the bearing ¢
shown. Then the voltage in-
duced in the antenna can
be written as shown in
Equation (1), where A is the
received amplitude in volts,
w, is the carrier frequency
in radians per second, t is
the time in seconds and is
selected to start with a zero
crossing of ER at the origin,
and y is the phase shift in
radians due to the antenna
being closer to or further
from the transmitter. If the
antenna is closer to the
source, yw would be posi-
tive, indicating a phase
lead, etc. For the geometry
shown, see Equation (2).

Now suppose the re-
ceiving antenna is permit-
ted to rotate with velocity
wq in a circular path of
radius R,/A. Then 6 = wyt
and the phase of the re-
ceived signai is as shown in
Equation (3).

Equation (3) indicates
that the rotating antenna
has caused the incoming
carrier to become phase
(and frequency) modulated.
The modulation frequency
is the same as the rotation
frequency, wy, so the fre-
quency deviation which is
equal to the rate of change
of the phase is as shown in
Equation (4) or Equation (5).

A standard FM receiver
with de-emphasis will pro-
duce an audio output equal
to the phase which is
modulating the received
signal (assuming the devia-
tion is small compared to
the discriminator full-scale
range). See Equation (6).

Thus the receiver’s audio
output is a sinusoid having
a frequency equai to the
antenna commutation fre-
quency, wy, and a phase
angle equal to the bearing
angle, ¢. The commutation
frequency should be select-
ed to be at the low end of
the receiver’s audio pass-
band to facilitate filtering
out the normal voice modu-
lation of the received sig-
nal.

Another way of looking

at the problem is to consid-
er the situation when the
rotating antenna is at the
angle where it is directly ap-
proaching the incoming sig-
nal. The maximum relative
velocity causes an apparent
increase in the carrier fre-
quency at this point. Simi-
larly, when the antenna has
moved 180 degrees to the
point where it is traveling
away from the transmitter,
the relative velocity is a
minimum and the carrier
frequency appears to be
lower. This is the familiar
Doppler shift phenomenon,
but here the rotation of the
antenna produces a period-
ic up/down shift, the phase
of which is set by the bear-
ing angle between receiver
and transmitter.

Fig. 3(a) shows Equation
(3) plotted against time for
an assumed bearing angle
of 45 degrees. Instead of
physically rotating a singie
antenna, present-day Dop-
pler systems discretely
switch between adjacent
antennas located in a circu-
lar array. To indicate graph-
ically what sort of wave-
forms are generated by dis-
cretely commutated anten-
na arrays, the theoretical
audio output for a system
of 16 and 8 antennas is piot-
ted in Figs. 3(b) and 3(c),
respectively. The antenna,
of course, receives many
different signals in addition
to the channel of interest.
The phase modulation of
all of these signals by a
complex waveform such as
shown in Fig. 3(b) or 3(c)
may generate a variety of
frequency corrponents
within the recetver pass-
band. It is believed that
these spurious frequencies
are responsible for the false
bearing problems noted
earlier.

The techrique for elec-
tronically producing the
phase _nodulation of Fig.
3(a) with foﬁer antennas will
now be described. Consider
the system of antennas A,
B, C, and D shown in Fig. 4
end assume for the moment



that the antennas are not
coupled, ie, there is no
mutual impedance be-
tween them. The signals
received by the four anten-
nas can be summed elec-
tronically as shown in Equa-
tion (7), where K,, Kg, K,
Kp are gainsandEn, Eg Ec,
Ep are the rf voltages
induced in the four anten-
nas. We wish to find the
value of the four gains
which will create a voltage
Es equal to that induced in
an antenna S located on the
inscribed circle of radius
R,/A at the angle 8 shown in
Fig. 4.

If an incoming signal
were arriving from the left
or right in Fig. 4, the phase
at A and B would be equal,
and the phase at C and D
would also be equal. As
long as the array is less than
1/2 wavelength on a side,
the phase at point S may be
computed by interpolating
linearly between the phases
to the left and right as indi-
cated in the plot directly
below the sketch of the
antenna array in Fig. 4. See
Equation (8).

For example, if S is mid-
way between A and D, 8 =
0°, Kx = 1/2, (1-Kx) oy 1/2,
and the phase is the simple
average of the phases mea-
sured at A and D. If we now
consider a signal originat-
ing from the top in Fig. 4,
the phase at S can be com-

puted from that at A or D
and that at B or C by inter-
polating along the Y direc-
tion. Referring to the graph
to the left of the antenna in
Fig. 4 see Equation (9).
Equations (8) and (9) may
be combined to give a two
dimensional interpolation
of phase. From similarity,
Equation (7) can then be
written as in Equation (10).

The mixing is not perfect
since rf voltages rather than
phase angles are being
mixed; the errors, however,
are small, as discussed be-
low. The gain for antenna A
is given in Equation (11),
which is shown plotted in
Fig. 5 over one cycle of ro-
tation in 8. Note that the
gain peaks, as would be ex-
pected, at 45 degrees where
the imaginary antenna is
closest to antenna A. A sec-
ond small gain increase
also occurs 180 degrees
from this location. The
other antenna gains, Kg, K¢,
and Kp, have identical
shapes to Ku, but are dis-
placed 90 degrees in phase
(Kg lags KA by 90°, etc.).

To evaluate the accuracy
of the mixing given by (10),
the instantaneous ampli-
tude and phase of Es was
computed for antennas of
different size with various
bearing angles, ¢. A typical
result is shown in Fig. 6 for
an antenna of dimension
2R,/A=1/4 on each side. In

PHASE ANGLE
FOR ¢ - 0°

' ¥o
[R1% v,l
|
Y
2R
R, (14 cos 8)
~
PHASE ANGLE
FOR ¢ * 90°

Yot vp

Y
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-
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C

- M| P S .
*c.io—/

R (1+4in 8)
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-
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Fig. 4. Top view of a four-antenna array showing the interpo-
lation of phase angle between opposite sides of the array.
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Fig. 5. Theoretical gain variation for antenna “A” required to
produce an equivalent continuously rotating antenna

signal.
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Equation (4): wgeviation =

Equation (5): fdeviation =

S S i1

Equation (1): Eg = Asin(wct + W)

2nR,“d ragiansisecond
A

Equation (6): Eaudio = Ka 2—":3! COS (¢ — wgt)

Equation (7): Eg = KpEa + KgEg + KcEc + KpEp

EQUATIONS

Equation (2): ¥ = "’L:‘J cos (46— 6)

Equation (3): ¥(t) = 2"TRI cos (¢ - wt)

Rnwd Hz
A

Equation (8): Phase at S

Equation (9): ¥s =¥g orc +

=W¥s =¥eorp +

(1+ sin 6 R,A

2RI

= KxWaora + (1 =Ky ¥Ycorp
where Ky = (1 + sin 6)/2

2R,

= KyWaorp + (1 -Ky)¥aorc
where Ky = (1 + cos 6)/2

(1—+ COSITO)BJ“] (Ya orD™ wB or C)

Equation (10): ES = KxKyEA + Kx(1 = Ky) EB +(1- Kx) (1- Ky) EC
+ (1= Ky) KyEp

Equation (11): K, = KxKy = 1/4(1 + sin6) (1 + cos6)
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Fig. 6. Amplitude and phase modulation for an uncoupled
antenna array of size 1/4 wavelength and a bearing angle of
0 degrees. The dashed lines represent the ideal (continu-

ously rotating antenna) case.

Fig. 6, the bearing angle ¢ is
0(signal coming from top in
Fig. 4). The composite rf sig-
nal contains some ampli-
tude modulation (about
18% at twice the commuta-
tion frequency) in addition
to the desired phase modu-
lation. Note that the phase
modulation error relative to
an ideal (physically rotat-
ing) antenna is very small
(less than 8%).

At bearing angles of 22.5
and 45.0 degrees, the ampli-
tude modulation is lower
and the phase modulation
error is about the same—
better than 8%. Antenna
symmetry causes the ampli-
tude and phase error char-
acteristic to repeat every 45

3N20I

degrees of bearing. De-
creasing the antenna size
improves the error charac-
teristic over that shown in
Fig. 6, but antenna toler-
ances become more critical
and the magnitude of the
phase modulation (devia-
tion) which must be de-
tected decreases as given
by Equation (5).

The above results were
based on an antenna array
in which the elements do
not interact with each
other—that is, a current
flowing in one antenna ele-
ment does not induce a
voltage in one of the other
elements. This is generally
not the case for antennas
spaced at these distances.

+8V0C

220

AN20)

'I' 1000
e

220

FROM
ANTENNAS

I‘_‘ -
3—?5 out

*27 AWG 22, /4in. OIA,,
1/4in. LONG, CENTER TAPPED,

Fig. 8. Rf summer circuit schematic.
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Fig. 7. Use of impedance transformers to minimize the ef-
fect of mutual impedance coupling between array anten-

nas.

A detailed analysis has
been made which takes into
account the actual cou-
pling between elements
(mutual impedance). If
each antenna element is
terminated into a 50-Ohm
load, the antenna currents
and hence the coupling be-
tween elements are signif-
icant and the rf output volt-
age to the receiver is af-
fected. For the 1/4-wave-
length array, amplitude
modulation increases to
about 65% and the phase
modulation waveform be-
comes noticeably distorted.
The situation is consider-
ably better with smaller
antennas. For example, if
the array size is 1/8
wavelength on a side, the
amplitude modulation is
only 19% and the phase
modulation is very nearly
sinusoidal.

An alternate to reducing
the array size is to increase
the effective load imped-
ance across each antenna
element. This may be ac-
complished using an imped-
ance step-down trans-
former at the antenna and
an impedance step-up
transformer at the receiving
end of the transmission line.
See Fig. 7. It should be kept
in mind that in a receiving
application, the antenna is
acting as the source and the
receiver (or rf summer here)
is the load. We wish to mini-
mize standing waves on the
transmission line to prevent
rf pickup other than from
the antenna. Therefore, the
line must be matched to the
rf summer. At the antenna,
we are interested in having
the maximum voltage de-

veloped across the antenna
terminals. This is obviously
obtained by presenting a
high impedance load to the
antenna. An impedance
match between line and
antenna is generally regard-
ed as essential to proper
system operation, but that
is the case only for trans-
mitting where the antenna
acting as the load deter-
mines the line swr and maxi-
mum power transfer occurs
when line and load are
matched.

At this point, it might be
asked just how significant
amplitude modulation and
phase modulation distor-
tion are in this system. The
receiver provides limiting
which will remove most of
the AM, and the phase de-
tector provides syn-
chronous filtering which
will remove most of the har-
monic distortion in the
phase modulation. Initially,
it was feared that any am-
plitude modulation would
cause modulation products
from adjacent channel sig-
nals to be formed which
might appear on the se-
lected channel and cause
interference. Also, distor-
tion of the phase modula-
tion could lead to bearing
errors at specific bearing
angles. Neither of these
problems has been observed
in either the testing or the
field use of this system.
Therefore, while a solution
is at hand, the need to
employ it has not been
evidenced and the design to
be discussed in the re-
mainder of this article does
not include impedance
transformers. The subject
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Fig. 9. Equivalent circuit of
the rf summer.

of antenna array optimiza-
tion and coupling for this
system is an area for much
additional experimentation
and development.

Rf Summer

The circuit to be used for
antenna summing should
provide a low insertion |oss,
provide a stable and elec-
tronically-controlled gain
characteristic, have negligi-
ble phase-shift variation
with the control voltage, be
compatible with a 50-Ohm
unbalanced input, and lend
itself to operating into a
50-Ohm unbalanced out-
put.

PIN diodes and voltage-
controlled FET resistor
devices were tried and
eventually rejected for one
or more incompatibilities
with the above require-
ments. The dual-gate MOS-
FET operating in a com-
mon-source configuration
was found to provide an ex-
cellent choice. Fig. 8 shows
the circuit configuration.

The rf equivalent circuit
is given in Fig. 9. Each
MOSFET acts as a current
source into a common out-
put impedance. The single,
tapped inductor is used to
cancel the combined out-
put susceptance of the four
MOSFETSs. Device input im-
pedance is extremely high,
and the circuit is broad-
banded by the use of rela-
tively low value resistors
for line impedance termina-
tion at all inputs and the
output. Some gain is lost,
but it is quite acceptable

(less than 6 dB) and could
easily be made up with a
preamplifier stage at the
output if desired. The out-
put voltage is the weighted
sum of the four antenna
voltages with the weighting
determined by the trans-
conductance of the FETs.
Since the transconductance
can be varied by the second
gate control voltage, this
provides the means for
electronically combining
the rf voltages.

Fig. 10 plots the measured
circuit gain (Eq,/E;,) of four
randomly selected devices
together with a 7th order
polynomial fit to the data.
By combining the MOSFET
rf gain characteristic of Fig.
10 with the desired antenna
gain variation given in Fig.
5, the control voltage wave-
form for antenna A can be
found. This is plotted in Fig.
11. The control waveforms
for channels B, C, and D are
identical in shape, but
delayed by 90, 180, and 270
degrees respectively.

Control Voltage
Waveform Generator

Two inexpensive PROMs
are used to store the wave-
form plotted in Fig. 11. The
PROM address is multi-
plexed in multiples of 90
degrees commutation an-
gle, and the PROM output,
after conversion to an
analog voltage, is demulti-
plexed at the same time so
that the entire PROM mem-
ory is utilized to generate
each of the four control
voltages. Fig. 12 shows the
schematic of the control
voltage waveform genera-
tor

The CD4040 is a 12-stage
ripple-carry binary counter
that produces an 8-bitincre-
menting address to the
PROMs. When driven at a
frequency of 1,228,800 Hz,
the PROM address will cy-
cle at a rate of 300 Hz,
which is the commutation
frequency of the system. To
multiplex the PROM, the
two most significant bits

RF GAIN

4
= =y o

n :
+l +2 +3

CONTROL GATE VOLTAGE

Fig. 10. Rf gain variation with control gate voltage for four
typical field-effect transistors. The curve is a seventh-order
polynomial fit to the measured data.

are modified by adding a 0,
1, 2, and 3 sequentially to
each of the PROM ad-
dresses using a CD4008 full
adder. The resulting ad-
dress is held temporarily in
the 8-bit 74LS5273 latch
which synchronizes the
otherwise skewed output of
the ripple counter.
Together, the two 745287
PROMs provide an 8-bit ad-
dress by 8-bit output mem-
ory for the control wave-
form. Each address corre-
sponds to 360/256 or 1.40625
degress of commutation,
while the output is scaled
to cover the range —2.5 to
+3.5 volts dc which pro-
vides a resolution of 6.0/256
= 0.0234 volts/step. The
MC1408 digital-to-analog

converter is used with a
CA3240 BIMOS operational
amplifier to minimize off-
set and noise. The CD4051
is an 8-channel analog de-
multiplexer which directs
the converter output into
one of the four dual-gate
MOSFETs. A small RC filter
formed by the 10-kilohm re-
sistors and 470-pF capaci-
tors in the rf summer is suf-
ficient to hold the demulti-
plexed control voltage be-
tween updates. NAND
gates A and B are used to in-
hibit the demultiplexer ex-
cept during that portion of
the cycle when the D/A out-
put is stable. They also pro-
vide the synchronizing
pulse to the 7415273 octal
latch.

35
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Fig. 11. FET control voltage required to produce the ampli-

tude variation shown in Fig.

5.
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Vss

Audio Signal Processor

Fig. 13 shows the circuitry
used to extract the 300-Hz
Doppler modulation fre-
quency from the receiver’s
audio output and generate
a logic signal synchronized

440
AY1
Pal

10K 500K

GAIN

10K
RX

.022 51K
Auolo’_)' i

GCND =V Op amp power is +5 and —6 V dc.

to the phase of this signal
for the display generator.
Threshold detectors are
also provided to give an
overload indication to
assist in setting up the
audio gain of the circuit

and to blank the display
when no signal is present.

Preamplifier A is ac cou-
pled to the receiver and
contains a gain adjustment
variable over the range 0.2

VREF

470K

x

110K

390K ]

to 10. Frequencies below
142 Hz are attenuated by
the input filter and frequen-
cies above 664 Hz are
reduced by the feedback
compensation. Amplifier B
provides an additional gain
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Fig. 13. Audio signal processor circuit schematic. Notes: All op amps are 1/2 LM1458 except H, which is 1/2 CA3240. All
diodes are TN4148. Logic power is Vdd = +35, Vee = —6, Vss =V Op amp power is +5 and —6 V dc.
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of 10 and further filtering
above 724 Hz.

Amplifiers C and G are
identical second-order low-
pass filters tuned to a fre-
quency of 469 Hz with criti-
cal damping. These filters
and the commutative filter
described below were de-
signed using the methods
given in “Get Notch Qs in
the Hundreds,” by Mike
Kaufman, Electronic Design
16, August 2, 1974, pp.
96-101.

The 8-section commuta-
tive filter, composed of
multiplexer D and follower
amplifier E, provides a
300-Hz bandpass synchron-
ized to the antenna wave-
form frequency with a Q of
7540 RC where R is the
series input resistor and C is
the value of each of the
switched capacitors. In Fig.
13, R = 1.2 megohms and C
= 047 uF, providing a Q of
425. Since the Q of this cir-
cuit determines the speed
of response of the system as
well as the selectivity, a
trade-off can be made in the
selection of resistor R. The
value shown provides a
good compromise, but indi-
vidual users may prefer a
somewhat faster or slower
responding display. The
one-shot formed with
NAND gate L is used to in-
hibit switching of the
multiplexer during transi-
tion of its logic-select in-
puts.

Amplifier F provides an
additional gain of 10 and
helps to attenuate harmon-
ics produced in the com-
mutative filter above 796
Hz. Ac coupling is used to
attenuate frequencies be-
low 169 Hz because the
commutative filter does
pass dc. Amplifier H is used
as a comparator to produce
a square wave sync signal
for the display generator. A
CA3240 operational amplifi-
er is used here instead of
the LM1458s used else-
where for its very high slew
rate. Ac coupling is em-
ployed to remove any dc
offsets from the previous

5

100K
BEARING

20K

022

two stages, and a small RC
filter at the output prevents
extremely short sync pulses
from being generated with
zero input.

Amplifier | generates an
overload signal which is
helpful in setting the audio
gain of the system. Blanking
of the display in the absence
of audio input (when the re-
ceiver is squelched) is ac-
complished by the half-
wave rectification of ampli-
fier ) and the comparator
operation of amplifier K. A
blanking delay of approxi-
mately 100 milliseconds is
provided by the electrolytic
capacitor.

Display

The circuitry required for
a simple LED display is
shown in Fig. 14. Two one-
shot circuits are used to
convert square wave sync
signal S to a short positive
clock pulse which is used to
latch the binary clock
count into the 74LS75 quad
latch. The first one-shot has
an adjustable delay time to
permit calibration of the
display over a 90-degree
bearing angle. (Rotation of
the four antenna inputs is
used for greater correction.)
The second one-shot gener-
ates the 10-microsecond
latching pulse.

A 74154 decoder drives
the 16-LED circular display
directly. Two additional
LEDs are used to indicate
audio overload in the signal
processing circuit and the
power-on status.

When both LED and
three-digit decimal bearing
readouts are required, the
circuit of Fig. 15 is used in
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2400, o———40}
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600. 03

d
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Fig. 14. Simple LED display circuit schematic. Notes: All
LEDs are MIL32 R. Logic power is Vcc = Vdd = +35, Vss =
CND =W NOR gates are 1/4 CD4001. Inverters are 1/6

74C903.

place of Fig. 14. This circuit
is designed for compatibil-
ity with the optional serial
interface to be described
below and uses a 4-bit data
bus to transfer data be-
tween temporary holding
registers and the display
latches. If the serial inter-
face is omitted, the two sig-
nals SEND and MS must be
tied to logic ground.

BCD counter latches H, I,
and ) are driven by a
108,026-Hz clock signal and
their contents are latched
into tri-state latches O, P,
and Q by the delayed sync
pulse. The binary clock
count is simultaneously
strobed into latch R by the
same sync pulse. Since the
maximum count is (deci-
mal) 359, the maximum
BCD count required for the
hundreds digit is 3 (binary
0011). Since the two most
significant bits of this digit
are always zero, these bits
are used to transfer the
overload (MSB) and the
display enable (MSB-1) in-
formation. A one-shot is
used to stabilize the over-
load flag for sampling.

Selection of the system
clock frequency and divid-
ers was made so as to pro-
duce compatible binary
and BCD counter frequen-
cies. Over a complete com-
mutation interval of 1/300
second, the 4-bit binary in-
put to register R will incre-
ment through 2400/300 X 2
= 16 counts. Each of these
counts then corresponds to
1/16th of a revolution on
the LED circular display.
Over the same time inter-
val, the clock input to the
BCD counters generates
108026.3736/300 = 360.
0879 counts, or approxi-
mately one count per de-
gree. Although the error is
very small (less than 0.1
degree), it will accumulate
rapidly unless the BCD
counter is periodically syn-
chronized back to the
binary counter. The circuit
consisting of flip-flop A and
the surrounding gates is
used to reset the three BCD
counters every complete
cycle (as defined by the bi-
nary counter) so that the
BCD and binary counts re-
main synchronized.
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At a rate of 2.34375 times
per second (each 426.66
millisecond), data is trans-
ferred from tri-state regis-
ters O-R to latching regis-
ters S-V. Timing for the data
transfer is obtained from
the 12-bit counter, F, and
the sequence is as follows
for the case where a serial
interface is not used. At the
beginning of each transfer
cycle (output of F all zeros),

the input to registers O-R is
disabled using the DID2
control inputs. These inputs
remain disabled during the
first quarter of the transfer

cycle (106.66.

millisec-

onds). During this same
quarter cycle, the 1-of-4
decoder, Y, places the tri-
state output of registers
O-R sequentially onto the
bus using their DOD2 con-
trol inputs. The order of

selection is Q (overload/
blanking/hundreds), P (tens),
O (units), and R (binary).
Each register is connected
to the bus for 26.66. . . mil-
liseconds. While a tri-state
register is connected to the
bus, a corresponding dis-
play register (S-V) is strobed
by a short pulse generated
by one-shot K-L and steered
to the correct display regis-
ter via a second 1-of-4 selec-

tor (Z). The data transferred
to the display registers is
held until the next update
(426.66 milliseconds
later). Consequently, the
display appears stable, but
is still reasonably respon-
sive to changes in the bear-
ing data. Also, the data dis-
played is consistent (i.e., the
binary and BCD data dis-
played are sampled simul-
taneously even though they
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Fig. 15. Schematic of the circuit used to provide circular LED display and a three-digit decimal display. A data bus tech-
nique is employed which is compatible with the optional serial interface. Notes: Connect 4-bit data bus *. All LEDs are

MIL32 R. Digital logic power is Vdd = Vcc = +5, Vss = GND =

/ All NOR gates are 1/4 CD4001. All inverters are 1/6

CD4069 exceptDo are 1/6 74C903. Schematic is drawn for operation with serial interface. For no serial interface, add

jumpers SEND tov MS tov
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are transferred sequential-
ly).

Registers S and T are
CD4511 BCD-to-7-segment
latching drivers which drive
the units and tens displays
directly. Latch U is a hold-
ing register which provides
the 2 bits of hundreds data
to the third CD4511 driver
(W). The blanking informa-
tion and overload data are
also available from outputs
C and D of latch U. Quad
latch V provides the binary
LED data to the 1-of-16
selector X.

Serial Interface

An optional serial inter-
face is shown in Fig. 16
which permits remote trans-
mission or reception of the
displayed data using stan-
dard 300 baud audio fre-
quency shift tones. This
data rate and the FSK tones
used are compatible with
data recording and play-
back using an inexpensive
tape recorder so that this
interface may also be used
whenever unattended oper-
ation is desired.

A

51K (8)

AY3-10144

The universal asynchron-
ous receiver transmitter
(UART), A, is shown pro-
grammed for five data bits,
no parity, and 1-1/2 stop bits
per character. The first four
data bits of each character
are simply the four data bus
bits transferred to the dis-
play registers S-V in Fig. 15.
The fifth bit is used to signal
the first character of the
four-character message; a
zero represents the first
character (overload/blank-
ing/hundreds).

When locally received
data is to be displayed, the
UART operates in its trans-
mit mode. The data transfer
across the data bus oper-
ates exactly as explained
above, and the data bus is
strobed into the UART
transmit buffer whenever
any of the display registers
is clocked. Thus, a four-
character word of data is

36QK

sent every 426.66.. . milli-
seconds. At 300 baud, it re-
quires (5 + 1-1/2)/300 sec-
onds or 21.66. .. millisec-
onds to send each charac-
ter. Since data is taken from
the bus each 26.66
milliseconds, this creates a
gap of 5 milliseconds be-
tween consecutive charac-
ters.

When display of remote
data is selected, the timing
changes somewhat. All of
the tri-state registers are
removed from the data bus
using their DOD1 control
inputs, and the UART tri-
state received data output
is connected to the bus
(RDE 0). When a first
character has been re-
ceived (bit 5 = 0 and UART
data available), a pulse is
generated at MS which
resets 12-bit counter F in
Fig. 15. Data transfer into
the display registers then

20K

Pa

REMOTE AUDIO IN

(——. SPEAKER

4800"

19200.

0ea
oese
oec
0eo 4

31K

st

proceeds as usual except
that the UART supplies the
data. The first data charac-
ter is clocked into display
register U at 13.333
milliseconds following data
reception. Therefore, a
large skew can be tolerated
between local and remote
clocks without affecting
system operation.

In the local data display
mode, digital data at 300
baud from the UART serial
output is used to select
which of two clock frequen-
cies, 9600 or 19200, is ap-
plied to the 4-bit Johnson
counter, E. The counter out-
puts are applied through
summing resistors to invert-
er F configured to work as
an operational amplifier
The weighting of the three
summing resistors is chosen
such that the filtered out-
put of F approximates a
sine wave of frequency

REMOTE auDIC OUuT
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Fig. 16. Optional serial interface circuit schematic. Notes: NOR gates are 1/4 CD4001. Inverters are 1/6 74C903. Digital logic

power is Vcc = Vdd = +5, Vss

CND =V Amplifier H power is + 13 switched (sw); ground isW
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1200 Hz when the UART
output is “0’’ or 2400 Hz
when the UART output is a
“1”. Sine-wave distortion is
below 5% with this arrange-
ment, and the FSK frequen-
cies are as accurate as the
system clock (which is
crystal controlled).

When the system is in the
remote data display mode,
FSK input is demodulated
in the XR2211 decoder, G.
The component values
shown are optimized for
300-baud, 1200/2400-Hz op-
eration using the procedure
given in EXAR’s specifica-
tion sheet for the XR2211

The audio circuitry
shown at the top of Fig. 16 is
included as a convenience
when using the system with
a two-channel tape record-
er. FSK data can be placed
on one channel, and the
received audio out of pre-
amplifier A in Fig. 13 can be

coupled through the RC cir-
cuit shown to the second
channel for simultaneous
recording. On playback,
this audio is amplified by
the LM380 (amplifier H) to
drive a loudspeaker so that
bearing data can be easily
correlated with the re-
ceived signal.

Power Supply and Clock

The entire system is de-
signed to operate from a
single unregulated supply
voltage between 115 and
145 V dc negative ground
for mobile operation. Total
input current is approxi-
mately one Ampere with
the display enabled. Fig. 17
shows the power supply
and clock circuits.

Gates A and B are con-
nected for linear operation
and form a crystal-con-

7415197 is used to divide
the 9.8304-MHz clock fre-
quency by 8 to generate
1.2288 MHz for the antenna
control waveform genera-
tor and binary display. Two
74L5193 counters are con-
nected to divide the clock
frequency by 91 to generate
108026 Hz for the BCD dis-
play. Gates F and G and the
74LS74 flip-flop are used to
load a count of 256—91 =
165 into the two 4-bit count-
ers. If the BCD display is not
used, ICs D, E, and H may
be omitted.

A 7805K regulator pro-
vides +5 V dc for the digi-
tal logic, operational ampli-
fiers, and the displays. The
7808 regulator provides + 8
V dc for the MOSFETs used
in the rf summer.

Negative voltage is gen-
erated by a switching in-
verter/voltage doubler cir-

13 VDC o\ oo™ o 135w
vl 220
-

trolled oscillator. The cuit that produces approxi-
+*5
+5
5.1 K
174 741502 RS 51K
27 74 741502
A ) Ny e
S &‘ ckz 0D 1228800.
/L <Kl
9.8304MHz 27
74LS1 74L5193
I i awstas ks
U] <y v CYp—
/] -] V] :]
DA o Da [ *5
4] €
A 34 50K
QB p—10C Q8
14 ] Qc _
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PR B
[—n n 8

9600.0

INAaQOI

o 13swe—dAt 1 o

hi 4

&
~
IN4OOI L 220
7 25

mately —8 V dc at the in-
put to a 7906 regulator. The
—6 V dc is used as the
negative analog supply
voltage.

Operational amplifier K
generates the +20 V dc
reference used for D/A con-
version and threshold com-
parison.

Electronics Construction

If you wish to build the
electronics from scratch,
your best bet is to use wire-
wrap sockets for all of the
DIP integrated circuits and
the discrete components
(resistors, diodes, and small
capacitors). Individual wire-
wrap pins may be used for
the larger components such
as the electrolytic capaci-
tors. All circuitry except the
rf summer may be con-
structed on open perforated
board with 0.1” spacing to
accept the wire-wrap
sockets. Be sure to bypass
the +5 V dc using .047- or
A-uF disc ceramic capaci-
tors near each of the TTL
ICs and the CD4511s
Mount the 7805K regulator
on a good heat sink. Be sure
to use 5% resistors and
either mylar or dipped mica
capacitors for all of the
audio filtering and digital
one-shot circuits.

The rf summer circuit
must be mounted in a
shielded enclosure using
construction practices con-
sistent with the frequencies
involved. Phono jacks work
well for the antenna and

0.

N
I
13K
39K
{ > L—-‘/uer
23
172 LM1458
*5 7008 .8
135Wo—sg - ’ ?
G

Fig. 17. Schematic of the power supply and clock circuitry. Notes: Power to LM1458 is +5 and —6 V dc. Logic power is

Vcc +5, GND =W
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Fig. 20. Vertical element dimensions. Four are required.
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Fig. 21. Suction cup spacer.
Four of these are required
for mounting the antenna on
a car roof.

receiver connectors. Keep
all leads short and arrange
the parts symmetrically.

A professionally designed
unit utilizing double-sided
printed wiring boards with
plated-through holes and an
attractive enclosure is
available from Doppler Sys-
tems in either kit form or
fully assembled and tested.
Photo A shows the interior
construction of the fully ex-
panded version of the sys-
tem (digital readout and
serial interface).

Antenna Construction

The antenna array must
contain four identical ele-
ments located in the cor-
ners of a square array hav-
ing sides less than one-half
wavelength. Analysis shows,
however, that the best per-
formance can be expected
with an array size between
116 and 5/16 wavelength.
Each element must be ver-
tically polarized and non-
directional in the hori-
zontal plane. Antenna im-
pedance and matching to
the transmission lines is not

especially important; how-
ever, each of the four lines
must be of the same electri-
cal length. For this reason,
and to prevent excessive
signal loss, the antenna
should not be located too
far from the electronics.

Element length may be
increased to provide great-
er capture area and may be
either balanced or unbal-
anced using a ground plane
composed of radials. Me-
chanical stability is impor-
tant, however, especially in
a mobile application.

A good basic design suit-
able for either fixed or
mobile use is given below.
Elements are approximate-
ly 1/4 wavelength long and

18 5/8
po—) 178

/8

1 1/8 ==

-

he-- 3/8

i

8 5/16

ORILL  HOLE
$/32 A
1764 ;]
11764 <

10 8716

Fig. 22. Center support detail. Only one is required.

are spaced 1/4 wavelength
apart at 2 meters. Radials
extend an additional 1/4
wavelength beyond the ele-
ments, giving the antenna
compact and sturdy char-
acteristics. All material
should be available from
local suppliers. Alternative-
ly, specific items may be
ordered from Doppler Sys-
tems.

Aluminum Stock

(H)—6" x 1-1/2" x 1-1/2" x
1/8” angle
(2)—12' x 3/8” o0.d. x .035"-
wall tubing

Tetlon
(H)—1" x 1-1/2" x 1/8” rec-
tangular bar

Hardware

(16)—6-32 x 1/2" round head
machine screws
(16)—6-32 x 3/4"” round head
machine screws
(4)—6-32 x 1" round head

machine screws

(24)—No. 6 flat washers
(32)—No. 6 split-type lock-
washers

(40)—6-32 hex nuts

(8)—No. 6 locking-type solder
lugs

(4)—8-32 x 1/2"” round head
machine screws

(4)—No. 8 split-type lock-
washers

(4)—8-32 hex nuts
*(4)—1/4-20 x 2" eye bolts
*(8)—1/4-20 hex nuts

*(8)— 1/4" split-type lock-
washers

*(4)—1/4-20 x 1-1/2" bolts
*(4)—1/4” flat washers
*(4)—1/4-20 insert suction

cups
*(4)—adjustable straps with
gutter clips

**(1)—5/116 x 2" center-to-

center x 3" long U-bolt
**(2)—5/16 split-type lock-
washers

**(2)—5/16 hex nuts

20 /2

33 3 34

I/l: Sr_" r_ r—m -‘l s-i :-—IM
e
w2 | g o
18 ® 2 Ay TN a4
|y o s IS S, SR 5.
I f ] __________ s ___E.ys e || 3

| 1ise 3 7”8 34 4}_’_ §

| L g o A &3

/e

ORILL HOLE
S/32 A
1764 B
17764 c

o

2

-‘l be—-3/8
) 3/6 ———ey
2 12—

©
a

10 8/8

Fig. 23. Side arm construction detail. Two are required.
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Fig. 24. Drill guide dimensions. Make this too! from stock
left over from the center support and side arms.
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Fig. 25. Teflon insulator con-
struction. Use the drill guide
and a block of wood when
drilling this material.

-'l L-I/S

Electrical
RG-174/U coax cable (length
depends on installation)
{(4)—phono plugs (shielded
type)

*Required for mobile mount-
ing.
**Required for mast mount-
ing.

Cut two pieces 20-1/2”
long and one piece 18-5/8"
long from the aluminum
angle. Save the remaining
short length for use as a
drill template with the
teflon. Be sure to file all
ends smooth after cutting.

From each of the 12-foot
pieces of tubing, cut one

(2)#6 LOCKING
SOLDER LUGS

°®

(3)#6 SPLIT

L7y
(2)#6 FLAT WASHERS — &%0\\

@, C
(7) 6-32 HEX NUTS %
LOCKWASHERS

{2) 5/16 LOCKWASHERS

{2)5/16 HEX NUTS z
~,

5716
U-BOLT

{(a)e8
LOCKWASHERS

{4) 8-32 HEX NUTS

Fig. 26. Assembly of center support and side arms. The U-bolt is required only for mast

mounting.

piece 57" long, two pieces
20-1/4” long, and two pieces
19” long. If you are making
the antenna for mobile
mounting, cut four addi-
tional pieces 11/16” long
from the remaining short
length of tubing. File all
ends smooth after cutting.

Mark and drill all of the
holes shown in Figs. 18
through 24. Use a counter-
sink to deburr all of the
holes after drilling.

Cut the teflon into four

/—RG-I'IQIU CoAX

TEFLON
INSULATOR

6-32 x

(4) #6 FLAT WASHERS —%‘a\

pieces 1-1/2” long as shown
in Fig. 25. Clamp the four
teflon pieces together be-
tween a piece of wood and
the end of the drill guide.
Drill the six 5/32"-diameter
holes through all four
pieces.

Prepare four lengths of
coax cable by soldering No.
6 solder lugs to both the in-
ner conductor and the
shield at one end, and a
phono plug at the other. Be
sure that the four pieces are

/.
<+—CABLE TIE

=—— ELEMENT

GQ%‘/—;- 32 x | SCREW
}; L
i

S =

374 SCREW
oy

(4)6-32 x 172

ROUND HEAD SCREWS —%

Fig. 27. Vertical element installation on the antenna side arms.
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cut to the same length.

Assemble the two arms
to the support bracket us-
ing the 8-32 hardware as
shown in Fig. 26. Use a
square to align the arms
perpendicular to the sup-
port before tightening the
screws.

At each end of the two
arms, assemble a vertical
element using the 6-32
hardware and teflon insu-
lator as shown in Fig. 27.
Check that the element is
perpendicular to the arm
and that the element
mounting hardware does
not touch the aluminum
arm. Tighten the screws suf-
ficiently to compress the
lockwashers, but do not
overtighten so as to crush
the tubing or the teflon
insulator. Connect the coax
cable and tie it as shown as
a strain relief.

Attach the short and long
radials to the ends of each
arm using the 6-32 hard-
ware shown in Fig.28. If the
antenna will be used on a
car, also mount the suction
cups and eye bolts as
shown. Align the “eyes” so
that they face outward
from the suction cups.
Photo B shows a typical in-
stallation.
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Fig. 28. Radial element assembly. The eye bolt and suction
cups are required only for car mounting.

Mark the phono jack
ends of the coax cable "A”,
”B”, "C”, and ”D"” accord-
ing to Fig. 29. Mark antenna
”A’ also for ease in aligning
the system later.

Installation and Adjustment

Primary power require-
ments for the electronics is
11.5 to 13.5 V dc negative
ground at 1 Ampere maxi-
mum. Ordinary 12-V dc
automobile battery power
may be used, or, for fixed
operation, an inexpensive
12.6-V dc power supply
may be used, such as Radio
Shack Model 22-127.

System interconnection
without the serial interface
is particularly simple as in-
dicated in Fig. 30. While the
externa| speaker connec-
tion can be used, you will
probably find a more con-
venient connection to be
the high and low ends of the
receiver’s volume control.
This will enable the listen-
ing level of the receiver to
be adjusted without affect-
ing the audio input level to
the direction finder.

The serial interface can
be used in several ways as

indicated in Figs. 31 and 32.
Bearing data and receiver
audio may be recorded si-
multaneously as shown in
Fig. 31. Virtually any audio
tape recorder is adequate
for this application because
of the low baud rate and
wide FSK shift used for
serial data transmission. A
stereo system is recom-
mended so that the normal
receiver audio (voice) infor-
mation may be recorded
with the bearing data.

Two systems may be con-
nected as shown in Fig. 32
for remote data display. A
switch could be installed at
the central site to enable a
single monitor point to
display the bearing data
received at two or more
remote sites for triangula-
tion. The possibilities for
more complex system inter-
connects using digital pro-
cessing for automatic trian-
gulation and logging are ex-
citing.

Calibration adjustments
are very simple and should
not be required after initial
setup unless the antenna
orientation is changed or a
different receiver is used.

Fig. 29. Antenna top view showing marking of phono plugs
required for proper calibration.

Allow the receiver and di-
rection finder to warm up
before making final calibra-
tion adjustments, however.

After setting the re-
ceiver’s volume control, the
direction-finder gain adjust-
ment is made. Increase the
gain until the overload LED
flashes on voice peaks. (If
this adjustment is very low,
the display will remain
blanked.) Setting is not criti-
cal, but the overload LED
should blink with a duty cy-
cle between about 10 and
50 percent during normal
speech.

VA
o

The direction-finder bear-
ing control should then be
adjusted so that the correct
bearing is displayed for a
known transmitted signal
Do not use a nearby handie-
talkie for this calibration as
local reflections are sure to
result in an error. A repeater
station which is within the
line of sight of the antenna
makes the best calibration
source. Changing channels
will have very little effect
on system calibration, so
any convenient station
within the band may be
used. The display should be

¢
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Fig. 30. Basic system connection to antenna, power source,
and FM receiver. If a transceiver is used, be sure to disable
the transmitter to prevent inadvertent transmission into the

RDF electronics.
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SERIAL DATA OUTPUT

SERIAL DATA INPUT

CH A INPUT

OIRECTION

FINOER REMOTE AUDIO OUT

CH A OUTPUT
STEREO
TAPE

REMOTE AUCIO IN

CH B INPUT RECOROER

SPEAKER U

CH 8 OuTPUT

Fig. 31. Serial interface connection for tape recording and

playback.

calibrated to display bear-
ing relative to magnetic
North in a fixed station set-
up and should correspond
to straight ahead in a
mobile application. The
calibration range of the
bearing control is approxi-
mately 90 degrees. If the
system needs further cor-
rection, either rotate the an-
tenna physically or switch
the antenna inputs to the
electronics. Be sure not to
reverse the order of anten-
na rotation, however. The
acceptable combinations
forinputs A, B, C, and D are:
Ant. A, Ant. B, Ant. C, Ant

D; or Ant. D, Ant. A, Ant. B,
Ant. C; or Ant. C, Ant. D
Ant. A, Ant. B; or Ant. B
Ant. C, Ant. D, Ant. A. See
Fig. 8 for definition of an-
tenna inputs to rf summer
and Fig. 29 for the defini-
tion of antenna elements.

If the serial interface op-
tion is to be used, the
receive frequency adjust-
ment can be made by re-
cording a few minutes of
data, then playing it back in
the Remote Display Mode
while making this adjust-
ment. Note the control set-
tings where invalid data oc-

SERIAL DATA OUTPUT

el REMOTE AUDIO OUT

SERIAL DATA INPUT
REMOTE

OIRECTION
FINDER

DIRECTION

REMOTE AUDIO IN
! FINDER

D]‘T

Fig. 32. Use of serial interface for remote display of bearing

data.

cur, then set the control
midway between these set-
tings. If valid data is re-
ceived up to one of the
ends of the control adjust-
ment, use the end point as
the invalid data point. The
setting of this control is not
very critical

Accuracy tests have been
performed using fixed-sig-
nal sources and a fixed-re-
ceiving site to eliminate
changing reflection paths.
The antenna was rotated on
a calibrated turnstile and
errors ‘measured between
the true bearing and the
displayed bearing. These

were generally well within 5
degrees except when the
transmitted audio was un-
usually loud or deep-
voiced. Even in those cases,
better bearing data could
be obtained by mentally
averaging the displayed
data.

Field testing has occured
over the past year using the
system competitively in lo-
cal transmitter hunting. The
success record achieved to
date has been very impres-
sive considering the high ex-
pertise in transmitter hunt-
ing which exists in the
Phoenix area.l

LINES:
AEA
AVANTI
ASTRON
ALLIANCE

BIRD

ALPHA
BEARCAT

BENCHER

CUSHCRAFT
COLLINS
CDE

DRAKE

DENTRON
HY GAIN
HUSTLER
ICOM

KLM

KENWOOD
MICROLOG
MINI-PRODUCTS

CARLOAD INVENTORIES » ROCK BOTTOM PRICES
24-HOUR SERVICE

MOR GAIN
MIRAGE
MFJ

NYE

REGENCY
SWAN
TEN TEC

cALL TOoLL FREE 1-800-325-3609 .. '3 0500

MID-COM ELECTRONICS ¢ 8516 MANCHESTER ROAD ¢ BRENTWOOD, MO 63144

SOl

PALOMAR ENG

UNIVERSAL
UNARCO-ROHN
VIBROPLEX
Kantronics
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WE BACK EVERYTHING

WE SELL WITH OUR
PERSONAL GUARANTEE

PRICESF.O.B
HOUSTON

PRICES SUBJECT TO

CHANGE WITHOUT
NOTICE

ITEMS SUBJECT TO
PRIOR SALE

0

MADISON

Electronics Supply

2

NEW NIGHTTIME LINE

—

ToLL FRee _- - [AICOM)
1-800-231-3057 ) DONS CORNER
MON, WED, FRI, 6 PM-10 PM CT 1IC2 AT Best new buy in HF AC Transceivers-Kenwood TS830S.
*$269.95 Reports are great, failures low, deliveries steady.
BP-5- Best used buy—Collins KWM2. Excellent backup rig or
@KENWOOD 49.95 primary station at cheap prices if you look hard. Suggestion;
buy Round Emblem if possible, they were built in the 70’s.
BC-30- p
69.95 Try the new Mini RG-8 from Belden or other quality
] brands. Good for a KW to 30MHZ. RG-59 outer diameter.
NEW IC-22U Flexible and clearer than RG-8. 95% braid, foam, easy to put
List - 329.00 connectors on.
INTRODUCTORY Be sure to try Coax-Seal. New product on market for
PRICE wrapping coax connectors. Works great on air leaks on my
289.00 truck!
|C255-A“389 00 New items/ideas. Watch for radios with more features at
‘ cheaper prices to come along. Example; 758205 replaced by
ACCESSORIES T5830S which is a better set.
T$530 INTRODUCED HM-8 49.95 One notable exception, the Rockwell KWM 380, the
Digital readout built in. Fits Tsg3p || HM-9 34.50 qfiaptyes SR ot pNice.
- ‘ HM-10 39.95
zcaclr;(s)(:r(;is(;te'{zg:jaf:tsrongczga;s PS-15 149.00 Come see your favorite manufacturer/dealer in Houston,
» i August 2-4, 1981.
k UNDER $800.00 GS-ZO 229‘00JJ See you next month!
~ . g D
THE KWM-380 @ 4
SOME AT OLD  BELDEN ET CETERA
PRICES - CALL QUICK Dbl Shisid L SRR - - L
9888 s 1 s b B8ad8 Cublc-Swan 102BXA $999.00
)- @g,@ 66 ¢/t moanow - SRl UG Astro 150A 849.00
?GMUMVF «00 i 12 = Robot 800A 749.00
i —— M OIS U7 ey 5 Cushcraft Ad Tribander 219.00
— - 36 C/f. 4 ;: - e Bird 43, Slugs Stock
0 31 08 CDE Ham-4 Rotor 199.00
KENWOOD P 66VE R o — Ham X 269.00
==+ g, eaod FDK Palm 2 Handie with BP/AC 149,
T5-1305 Deal B~ 2, B i e pleserm | IR ok
TRANSCEIVER 759.00 213 S+ e -
on-contsminatin, "0 A% G AWG w0 ming J A
AT - 130 (13900) - %267 00 0 e : :’:"?:' 3‘6?;0 L Kenwood Service Manuals
—FREE— 43¢/f. w6 e me ' Stock 10.00 ea,
A Telrex TBSEM 425.00
T5130S & AT130 759.00 L‘ Belden Mini RG-8 (9258)-19¢/ft. y n:«;en 148000 Sbnded
r Antenna Wire 10¢ft,
Adel Nibbling Tool 8.95
ETO-ALPHA a8 ) Jonel QsAs 4195
Asm 'm HANDI ES AEA Morsematic 169.00
ALPHA 78 * 2707.00 :"in:‘(e H;‘:;’ llo||or 109.95
ALPHA 374A  * 2036.00 * 100 WATT OUTPUT KENWOOD ORI earet -
ALPHA 76A * 1585.00 e AGC DYNAMIC RANGE TR-2400 * 399.00 W/TT Mike :
. GREATER THAN 100 dB ICOM 260A 2M SSB/FM/CW 449.00
i A b e SELECTIVITY 16 POLE SANTEC Kenwood TS 1805/DFC/SSB 899.00
CRYSTAL FILTER HT 1200 * 299.00 NEW-Icom IC 720 W/AC/Mike Calt
2.7kH -6dB; Bearcat 220-[329.00) 300-399.00
DRAKE = 2 MOBII.E 2M Manual Typewriters 35.00
3.78 kHz at - 100dB. = #* A
uvaranteed to Worl
TR7/DR7 * 1349.00 LU Mallory 2.5A/1000 PIV
Epoxy Diode 19%¢ ea,
ALL MODE * 499.00 Antique Tubes Call
ICOM Bash Books 9.95
:(c:f)zgf),\ 2 Guaranteed Service Techs on
720A W/PS * 1498.00 X N1 Nooe S Collins KWM-2/KWM-380/S-Line Call!
U $1395.00 LIST* N J
-

(' 713-658-0268

* CALL FOR QUOTES *

15 C
HOUSTON, TEXAS 77010 )




Eric Shalkhauser W9C|
527 Spring Creek Road
Washington IL 61571

The History of Ham Radio
— part XV

Reprinted from QCC News, a publication of the Chicago Area Chapter of the QCWA.

here had been no chang-

es in radio legislation in
fourteen years, and by 1926
there were over 700 appli-
cations on file with the De-
partment of Commerce for
radio broadcast station li-
censes and about 16,000 li-
censed radio amateurs op-
erating in the United States.
Of special interest to all
was the allocation of fre-
quencies above 2000 kc de-

cided upon by the Fourth
National Radio Conference.
(See Table 1)

Broadcasters had 95
available frequencies with
ten-kc separation, with six
reserved exclusively for
Canada.

Mounting Listener
Resentment

The listening audiences

generally agreed that there
were too many high-pow-
ered broadcast stations op-
erating in the lower wave-
bands with too little infor-
mation and entertainment
of high-class value. In addi-
tion, the problem of regen-
erative whistles from neigh-
boring radio sets was a bug-
aboo. The receivers on the
market in 1926 lacked good
design and circuitry devel-

Killocycles
500-550
550-1,500

1,500-2,000

2,000-3,500
3,500-4,000

4,000-7,000

7,000-8,000

8,000-14,000
14,000-16,000
16,000-66,000

56,000-64,000
64,000-400,000
400,000-401,000

Meters Service
545600 CWw, ICW, phone, aircraft
200-545 Broadcast
150-200 Amateur phone, CW, ICW
85.7-105 Aircraft, point-to-point, mobile relay
75-85.7 Amateur, army mobite, navy
vessels with aircraft
42.8-75 Public toll, mobile, point-to-point,
relay
375428 Amateur, army mobile
21.4-37.5 Point-to-point, relay
18.7-21.4  Amateur
5.35-18.7  Public toll, mobile, government,
point-to-point, experimental
469-535 Amateur
.7496-469 Experimental
.7477-.7496 Amateur

Table 1. 1926 frequency allocations.

48 73 Magazine * June, 1981

opment, so they oscillated
and produced spurious
signals. By 8 pm every
night, when the squealers
and howlers started, the
time for receiver shutoffs
had arrived. Enjoyment of
radio listening began to
wane.

Licenses and frequency
assignments for radio
broadcasting, as well as all
other associated regula-
tion, still rested with the
Department of Commerce,
with Secretary Hoover in
charge. As more conflicts
arose, the Department’s au-
thority was seriously ques-
tioned. Several broadcast-
ers, notably WJAZ in Chi-
cago, challenged the legal-
ity of the regulations per-
taining to ““time on the air”’
assignments. They asserted
that The Freedom of the Air
gave everyone the right to
choose . . .where and when
he operated . . . that the peo-
ple of the country were the
ones who had The Freedom
of the Air. In consequence,
the division of time among



SUMMER SPECIALS
-
HAL 2304 MHz downconverters (frequency range: 2000-2500 MH2). Model #1 kit e

discontinued. 2304 Model #2 kit (with preamp) $5995 2304 Model #3 kit (with

high-gain preamp) $69.95 2304 Model #4 kit coming soon! All of the above kits
came with coax fittings IN and OUT, and with weatherproofed diecast housing
Factory wired and tested. for all ot the above: $50 additional. Power supply kit
$24.95; wired and assembied: $34.95

FREE: 11-PAGE MANUAL WITH EACH KIT

FREQUENCY COUNTERS by Alliance

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FRE

QUENCY RANGE OF ZERO TO 6500 MHz. FEATURES TWO INPUTS: ONE FOR P H
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZERO A preCISlon Ins rumen

SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10

sgc GATE AVAILABLE. ACCURACY = .001%. UTILIZES 10-MHz CRYSTAL 5 b 'It t I t
PPM
Uit 10 I1ast.

COMPLETE KIT. $129
L AES TW G INPUTS, ONE FOR LOW FREQUENCY AND ONE FOR
UENCY A F ; ;
Rk RO ATCATICEtRO SOPPRESSION FE 0ASE Ko i L AR o e e
1 ILA A A =5
+ .001%, UTILIZES 10-MH2 CRYSTAL 5 PPM i and_a_s!r)gle S-position SYV'tCh with the clear
:ounsre KIT. v N $109 visibility of a backlit D'Arsonval meter. So
AL-50A 8-DIGIT COUNTER WiTH FREQUENCY RANGE OF ZERO TO i y i i
MHz OR BETTER AUTOMATIC DECIMAL POINT, 2ERO SUPPRESZSEDON Uposg you get precise control for fast and fine tuning.
LR T N P e Ll o T, DA ERSE ienrialio techaoiogy of HD-79
R : A )
OAE STALER FOR WHICK PROVISIONS HAVE ALREADY BEEN MAOE 1.0 is backed by quality construction. Heavy
gsssﬂ& 'I,P%EC TIME GATES ACCURACY = 001% UTILIZES 10-MHz dpty a|um|num casings and hard_ene_zd steel
COMPLETE KIT $109 drive gears. Lifetime factory lubrication that

PRE.SCALER KITS withstands -20°F. to

HAL 300 PRE ... .roio sk s AT R PRSP ) $14.95 120°F. temperatures
(Pre-drilled G10 board and all nents) ¥ 3 g

HAL 300 A/PRE. v oovre. IO AT WL . $24.95 The superior design
AAGRTOERE (Same as above with preamp) Of the HD-73 mast
T e i g JEPUORAATE ST EN $22.9% support bracket, with

HAL SOOAIPRE: A5 . BIARINR s mimite vt overe s i $39.95 optional no-slip positive

{Same as above but with preamp)

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED. PLATED THRU AND
SOLOER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC
SOMPORENTS. 6GARO MEASURES 37 x 5% INCHES. HAS 12 LINES OUT
Y $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications! Comes with its own two
tone anodized aluminum cabinet Measures only 23/4 x 34" Complete with
Touch-Tone pad. board. crystal. chip and all necessary components to hinish
the kit

PRICED AT $29.95
For those who wish 10 mount the encoder in a hand-held unit. the PC board
measures only %16 x 1 344" This partial kit with PC board. crystal, chip and
components

PRICED AT $14.95

drive, assures perfect
in-tower centering with
no special tools.
Automatic braking
minimizes inertia
stress.

Easy to install, a
pleasure to-use.
The HD-73is on
your wavelength.
Write for perform-

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO. d t I
VIDES A SIMPLE, LOW COST METHOD GF ADDING MEMORY CAPABILITY ance getalls
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH today.

MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

ACCUKEYER (K1T) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR
RETT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK
$16.9%

ACCUKEYER—MEMORY OPTION KIT—TOGETHER ONLY $32.00

6-DIGIT CLOCK ¢ 12/24 HOUR

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

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

PRICEDAY ... .cicevenraansnanoanisianss ' G $12.9%

CLOCK CASE Available and will tit any one of the above clocks. Regular
Price $6.50 But Only $4.50 when bought with clock

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or tield-day use Operates
on 12-voit AC or DC, and has its own 60-Hz lime base on the board Complete
with all electronic components and two-piece, pre-drilled PC boards. Board
size 4" x 3" Complete with speaker and switches If operated on DC, there s

nothing more to buy © ;
il O Y £ DA s o b e FRISTEIEE L $16.95 | want to tune in on HD-73.
Twelve-volt AC line cord for those who wish to operate the clock from 110-volt tto tune o 3
aC $2.95

SMIPPING INFORMATION [ Send complete details
ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING

[] Give me the name of my nearest dealer.

CHARGES SEND SASE FOR FREE FLYER. A r - .Y
=iz «| =
X {*’o\ HAL-TRONIX . ADDRESS __ b
e P. 0. BOX 1101
x'_ SOUTHGATE, MICH. 48195 CiTyY STATE Zipwe Lo

“MAL" MAROLD C NOWLAND  PHONE (313) 2851782

WBZXMH The Alliance Manufacturing Company, Inc.,

Alliance, Ohio 44601

R e

314

3

. e
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the powerful stations,
known as Class B stations,
was challenged and legal
action resulted.

The New Radio Bills

The radio legislative situ-
ation in Congress brought
about important stipula-
tions through the enact-
ment of two long-overdue
bills. The House’s White
Bill, H.R. 9971, one of many
previously considered by
committee, was finally
voted on favorably March
15, 1926, placing the con-
trol of radio in the Depart-
ment of Commerce. In the
Senate, the Dill Bill, S.4027
(Fig. 1), introduced April 19,
1926, provided for an inde-
pendent regulatory com-
mission. These two bills
went to a joint compromise
conference committee, but
were not acted upon until
the 70th Session. The new
law emerged in final form
February 23, 1927, after be-
ing signed by President Cal-

vin Coolidge and desig-
nated The Radio Act of
1927.

Henceforth, available li-
censes were granted to li-
cense-seekers on request on
the basis of priority of de-
mand. The new Radio Act
provided for dividing the
United States into five radio
zones to facilitate parcel-
ing out available radio
channels as applications for
licenses and renewals were
received. It was implied
that the Secretary of Com-
merce should make an eqg-
uitable distribution of fre-
quencies and power among
the zones and issue licenses
accordingly. Also provided
for in the Act was the ap-
pointment of a five-mem-
ber commission, one mem-
ber for each zone, to consti-
tute an advisory body to aid
the Secretary in the desig-
nation of channels, etc.
President Coolidge made
the committee appoint-
ments on March 1, 1927.

89T CONGRESS

With radio and other as-
sociated regulations still in
the hands of the Depart-
ment of Commerce, Sena-
tor Dill had the following
remarks to contribute:

The question has arisen
during consideration of the
bill as to whether the regula-
tion of radio should be en-
trusted to the Secretary of
Commerce, or to any other
one man. It is my belief that
at the present stage of
development the details of
administration should re-
main with the Department
of Commerce, but that a
nonpartisan commission
should be established with
authority to pass finally
upon questions which may
be referred to it by the Sec-
retary of Commerce or any-
one else. The decision of
this commission should, of
course, be subject to review
by the courts.

In all the fourteen years
of radio control under Sec-

retary Hoover, no serious
criticism was aimed at his
method of administration

.referred to in a passing
remark by Dill. During the
debate in Congress, there
emerged criticism concern-
ing one-man control ‘with
the observation that “such
arrangement would give
the President the final say
while political opposition
would be deprived the use
of the ether! Control must
be non-partisan!!”

The several committees,
in their long debates before
reaching compromises, rec-
ognized the need for exten-
sion of broadcast into the
higher frequencies, but did
not want to encroach upon
the major bands used by
the amateurs. The extensive
progress continuously
made by amateur and ex-
perimental “wireless” was
clearly exemplified in the
assignments made to the
frequency bands for ama-
teur use. B

HERE'S ALWAYS SOMETHING
NEW IN AMATEUR RADIO 7

-—
OQUTSTANDING FEATURES Of
THE PAST 20 YEARS
PICTURED 8Y 8ux

R S, 4057 e
e rii— . € L8
‘RO“ msH;\\_Y\HAUSE'R 1908 1909
EY',\C G. A THE LOOME (OURLER
j =
m
IN THE SENATE OF THE UNITED STATES
Aviae 19 (calendar day, Arwu, 22), 1926 v Al il BT el
Mr. Dicr. introduced the following bill; which was read twice and referred 1993
to the Committee on Interstate Commeres THE oSCILLATION
TRAN SFORMER.
A BI1.1 TIC ABET use.
For the vegulution of radio comumnications, and for other a6 1911
[rrposes. 3&::& t'?guo
| Be it enacted by the Senate und Housc of Representa- !}m ’j=
2 tives of the Uniled Stutes of America in Congress assembled, THa SHORT WAVE
{ - RS AATDAS >, DIS MANTELED
3 (A) That it is horchy declared and reaffirmed that ACCOUNT OF wAR
4 the cther within the limits of the United States, its Terri- 1a21
THE SYNCHRONOUS
5 torics and possessions, is the inalicnable pussession of the Che
8 peoplo thereof, and that the authority (o regulate its use -?EJ
B4
7 i intorstate and forcign emmneree s conferred apon the EX SHOTTMIWE LY
REME R THESL INTERNATIONAL 08
" , S R 8aBILS ?
8 Congress of the Uniled States by the Federal Constitution.
. Q75 1927
9 No person, firm, ecompnny. or corporation shall use or % [ Fows nar
n o OF uaTz
10 operate anv apparatus for the transinission of energv or core ™
"~
11 communications or signals hy wdio {n) from one place in leu_‘pﬁ
: (0]
Flg. 1. CRISTAL CONTRO(LED
TRANS MITTERS
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DELTA RIG

DELTA—symbol of change—and the first HF transceiver
with all nine bands— offers more of the features you need
for these changing times.

Tennessee Technology Leads The Way.

Today's operating demands the changes a DELTA station offers. All
nine HF bands in all solid-state design with optimized receiver
sensitivity and selectivity, 200 watt, 100% duty cycle no-tune
transmitter, QSK, VOX, PTT, ALC, Notch, Offset, and more. All in
a compact, ready-to-go-anywhere functional design that offers light
weight, thorough shielding, and operating ease. And a price that
permits affording the full complement of accessories. TEN TEC put
it all together—in DELTA—for you.

For The Change in Bands.

DELTA with all nine bands—another TEN-TEC ‘first.” 160
through 10 meters, including the new 10, 18 and 24.5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change in Band Conditions.
Optimized design for the ideal balance between sensitivity (0.3 uV
for 10 dB S+N/N) and dynamic range (85 dB or better) plus
switchable 20 dB attenuator that puts you in control of even
extreme situations. No matter where you live or what power your
neighbor is running, DELTA can handle it.

Super selectivity permits narrowing DELTA bandpass to suit the
crowds. The four-position switch selects the standard 2.4 kHz SSB
filter, adds a section of the 4-stage active audio filter cascades an
optional CW filter (for 14 poles of filtering), and cascades both
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate skirt selectivity required to knife
through strong adjacent signals.

Built-ins to quiet the world. A variable notch filter is standard on
DELTA. Vary from 200 to 3500 Hz to notch out interfering carriers
or CW signals to a depth of 50 dB or more. Offset tuning for
moving the receiver frequency *1 kHz to reach that DX or to fine
tune. “Hang” AGC to give you smoother recelver operation.

For The Change in Operating Styles.
Variety is the word for today, and DELTA offers it.
For a rag-chew with an old friend, 200 watts of SSB to the proven
solid-state amplifier (designed by the leader, TEN-TEC) with
built-in VOX and PTT.
For the fun of operating 200 watts CW with QSK—full, fast
break-In that makes CW a conversation, saves time, and opens a
window on DX.

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.

DELTA accepts what you have, what you want . . . from separate
antennas to linears, transverters, remote VFO, 12 VDC, keyers and
more—just plug in.

For The Change In Lifestyles.

DELTA moves with you. *‘At home” anywhere— on your operating
desk, in the field, on a boat, plane, camper, wherever. lts neat small
size (4%"h x 113%"w x 15”d) and light weight (12% lbs.) make it a
good traveling companion. Yet compact as it is, DELTA panel size
and knob spacing make it comfortable to use hour after hour in
your home station.

For The Change In Economics.
These days, everyone wants more value for his money. And
DELTA offers it. More features and performance per dollar. Quality
that's American-made. Service you can count on. A solid
warranty—one year on the transceiver plus an extra five year
pro-rata warranty on the amplifier transistors. And low prices!

The DELTA Rig
Model 580 DELTA Transceiver ............ £869.00

Model 283 DELTA Remote VFO . .......... 189.00
Model 280 DELTA Power Supply .......... 169.00
Model 282, 250 Hz CW Filter ............. 50.00
Model 285, 500 Hz CW Filter ............. 45.00
Model 234 RF Speech Processor .......... 139.00
Model 214 Electret Microphone ........... 39.00
Model 645 Dual Paddle Keyer . ............ 85.00
Other Optional Accessories
Model 670 Single Paddle Keyer ........... 39.00
Model 227 Antenna Tuner . ............... 79.00

Isn’t It ime for you to change? Check the DELTA rig at your dealer
or write for full details.

16l

TEN-TEC , N

SEVIERVILLE, TENNESSEE 37862
EXPORT $718 LINCOLN AVE . CHICAGO, ILL. 60645



— 30 Watts out from a mighty small package

Alyson Grupp N1BEJ
73 Magazine Staff

VoCom's 2C025-2 2m amp.
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hrough the wonder of

integrated circuits, you
can now buy a hand-held
two-meter transceiver that
will do almost everything a
larger rig will do. Today,
many hams are using the
new synthesized hand-
helds in their cars. The only
drawback to this arrange-
ment is the limited power
output of the hand-held—
sometimes you need those
extra Watts! VoCom has
come up with an ideal solu-
tion. The 2C0O25-2 two-me-
ter power amplifier will pro-
vide you with thirty Watts
out for a mere two Watts in
and is small enough to fit
almost anywhere.

The amp is housed in a
classy gold-colored metal
case, measuring 3.37” %X 3”
X1.56” high (2” high in-
cluding the bracket). The
bracket is a typical
U-shaped strip of metal
which can be positioned ei-
ther over or under the am-
plifier. Finding a place for
this little gem is not too dif-
ficult, even in a small car.
Excellent installation in-
structions are given in the
manual. Any questions that
arise concerning what to
use to hook the amp up are
easily answered by consult-

ing the complete charts
provided which list proper-
ties of various sizes of
stranded hookup wire and
coax. Also covered in the
well-written manual are the
selection of a proper loca-
tion and the vital impor-
tance of adequate heat dis-
sipation.

The front panel has an
on/off toggle switch for
power and a power-status
LED. The switch is on the
horizontal axis rather than
the usual vertical axis
which takes some getting
used to. The back panel
sports two SO-239 coax
connectors, one for the an-
tenna and the other to hook
the amplifier up to the
transceiver. Exiting the
back panel via a grom-
meted hole is a short, heavy
power cable, a reminder of
the relatively high current
requirements of such an
amplifier.

Being insatiably curious,
I had to know what was in-
side the box, and getting in-
side proved a bit difficult.
The screws are apparently
secured with some sort of
shellac and require a lot of
torque to remove. Opera-
tion of the amplifier does
not require opening the



case, but two of the six
screws that hold the case
together also hold the
bracket on. These, natural-
ly, must be removed for in-
stallation

Once you do get a peek
inside, it is obvious that the
amplifier is carefully
planned and well laid out.
its kick is supplied by an
MPSA13 which is bolted to
the thick aluminum plate
that serves both as a heat
sink and as the bottom of
the cabinet.

| tested the amplifier on
a 12.25-volt power supply,
which is some 1.55 volts
less than the recommended
13.8 volts. Even at this low
voltage, the amplifier per-
forms above the manufac-
turer’s rating. Specifically,
with an input power of 2 a
Watt, the output is 7 Watts;
at 1 Watt, output jumps to
25 Watts. Either 1v2 or 2
Watts will give you about
27 Watts out, while at 5
Watts in (the maximum rec-

Radio equipment
not included

Also Available
Floor Space: 51" Wide by 30" Deep
$192.50

ommended by the manu-
facturer), the output was 31
Watts.

Gripes? Only one. The
cabinet is not rf-tight, which
may or may not be a prob-
lem in your installation
Otherwise, | found the am-
plifier to be a superb per-
former. T/R switching is fast
and silent, and use of the
amplifier had no effect on
the audio quality of my
transceiver. The model |
tested was designed for a
rated drive of two Watts;
there is also a model avail-
able that achieves full out-
put with a battery-saving
200 mW. If you'd like to
give your hand-held a little
more punch, at home or in
your car, take a good look
at the VoCom amps!

For more information,
contact VoCom Products
Corporation, 65 East Pala-
tine Road, Suite 111, Pros-
pect Heights IL 60070, (312)
459-3680. Reader Service
number 480. B

...atlast...
your shack organized!

A beautiful piece of furniture — your XYL will love it!

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.

Floor Space: 39" Wide by 30" Deep

Additional Information on Request

Checks, Money Orders, BankAmericard
and Master Charge Accepted

F.0.B. Culver City. (In Calit. Add 6% Sales Tax.)
_DEALER INQUIRIES INVITED
S-F Amatevr Radio fervices

WE’RE ROLIN ...
IN CRYSTALS!

2 Meter Crystals — $3.95 each
(10 or More — $3.50 each)

TUNE OUT
SCANNER
INTERMOD !

GROVE FTR-2 SCANNER FILTER

... WORTH A CLOSER LOOK!

FOR PRODUCT INFORMATION AND CATALOG, WRITE:

Lrove EnvrerrPrISES INC
DEPT. K
Brasstown, North Carolina 28902

S

Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $179.95

Large, 42" Hx 57" W x 29"D
Strong groove-construction
Mar-resistant wood grain finish
Options, drawers & face plate
For ham or home computer
Visa and Master Charge

We Stock Crystals For:
Clegg Drake
Kenwood
Standard
Lafayette

Wilson
Tempo

Icom
Midland Regency
Yaesu
VHF Eng

Rolin Distributors

P.O. Box 436 Department 7
Dunellen, N.J. 08812

201-469-1219
(We Also Accept Orders For Custom Crystals.)

+ Reader Service—see page 114

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 g9
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Arthur Gillman K1VIC/2
14 Pine Street
Princeton N} 08540

The Solid-Copy RTTY TU

— state-of-the-art performance
you can afford

TTY can be one of the
most enjoyable as-
pects of amateur radio.
Though outwardly it may
seem complex to the un-

3

initiated, the concepts in-
volved are easily mastered
by anyone acquainted with
CW. The September, 1977,
issue of 73 is probably the

el

1c1

47k

3
NES555

3
Aty

best introduction, and it
was after reading it that |
became interested. RTTY
had always seemed rather
mysterious and untouch-

able, but a clear explana-
tion was all that was need-
ed to remedy that situation.

I will describe here the
top-quality terminal unit

SV N

9
Ica
7404
a

1cr
474
g 6

2
r o- -
CR/LF
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Fig. 1. The W2F|T RY generator.
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2 meter
hi-perforrrlance vertical

<

Available
NOW!

£

Super Gain

~

6 Meter
Long Boomer

Also featuring:

Select KLM performance-oriented UHF/VHF
Power Amplifiers, and antennas, 1.8 to 520 MHz:
monobanders, tribanders, log-periodics,
verticals, dipoles, circulars and stacked arrays.

KLM P.0. Box 816, Morgan Hill, CA 95037 (408) 779-7363
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that | have been using with
excellent results for over a
year now. It is simple to
assemble and provides real
state-of-the-art perfor-
mance.

The heart of my TU is the
Flesher DM-170. The price
of $39.95 and excellent re-
views' made this the logical
choice for the best low-cost
demodulator. The DM-170
has easily-tuned active fil-
ters (for 170-Hz shift), auto-
start, a tuning meter, and an
oscilloscope output

After using it for a while,
| decided to try the Flesher
PS-170 bandpass filter. The
whole filter is contained on
a2” X 2-3/8” PC board and
consists of four stagger-
tuned active filters. | was
skeptical about any in-
crease in performance, but
in situations of heavy QRM,
the filter really helps
Watching the signals on a
scope with and without the
PS-170 switched in is con-
vincing evidence that the
unit really performs. The
output of the filter can be
taken before or after a
stage of hard limiting, pro-
viding even more flexibility

Having the Flesher de-
modulator and filter up and
running, | added an auto-
start relay board to the set-
up. Actually, since | do lit-
tle VHF RTTY work here, |
haven’t used this feature,
but since the Flesher has
an autostart output, it
seemed easy enough to in-
clude it. The relay will turn
on the ac power to the TTY
in the presence of a RTTY
signal and turn it off in its
absence. The delay time for
turning on the power is
about 3 seconds and the de-
lay for turning it off is ad-
justable by an external pot.
Flesher also sells a relay
board kit, incidentally, but
itis simple enough to home-
brew one.

In use, it is sometimes
nice to be able to test the
demodulator and teleprint-
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er without the necessity of
using signals from the re-
ceiver. For this purpose, | in-
cluded in my terminal unit
an RY generator. The char-
acters RYRY . . _.are sent
continuously until the Re-
turn/Line Feed switch is de-
pressed. This allows any ad-
justments to be made off
the air. The RY generator |
used is extremely simple; it
was described in 73 Maga-
zine.? | have included a
schematic in Fig. 1

My teleprinter is a Model
33 ASR and uses the ASCII
code. A code converter is
used with the 33 to convert
to Baudot code. The code
converter also was de-
scribed in 73 One very
nice feature of this setup is
that the code converter
utilizes two UARTSs to con-

s h
(PART OF RI) [

f AUTO START BOARD P
I OFF

J PS-170 ‘l
J L FILTER l
S2a N = IN

T0
RECEIVER
—

8.‘./? Ik
q

TI

P

—a o
‘OW ouT r | Tu-170
! DEMODULATOR
1

’[ AUTO START

Photo A. TU with Baudot/ASCII converter on top.

vert the serial code to paral-
lel code which can be pro-
cessed by the converter
The UARTs provide signal
regeneration and possible
speed conversion as a side
benefit. The TTY is much
more reliable when operat-
ing on a regenerated signal.
In addition, the converter
includes the unshift-on-
space feature which inserts
a letters character after a
space if you are in the fig-
ures mode. This helps the
copy very much when con-
ditions are bad.

A block diagram of the
TU is shown in Fig. 2. A bot-
tom view is shown in Photo
B. On the right are the
DM-170 and PS-170. In the
center near the front panel
is the RY generator, and be-
hind it is the relay board

-

—"o—

| v

S2B

+

RI

S

BE i
S

TUNING

]
TO OSCILLOSCOPE

Fig. 2. Block diagram of the TU.
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The left-hand side is filled
with the +12-volt supplies
for the demodulator and fil-
ter and the +5-volt supply
for the RY generator and
code converter. The tuning
meter on the front is useful,
but not nearly so much as
an external scope. Original-
ly, | had planned on includ-
ing a small scope in the
same chassis, but things got
a little too cramped. The
scope outputs can be seen
in the rear view, Photo C.
They are the BNC connec-
tors. Also shown in that
photo are the plugs for the
code converter and the TTY
outlet.

The receiver here is an
NC-303 which | use in the
500-Hz bandwidth position.
The bfo is offset so that the
passband is centered about

{10AC TO TTY
—-

2y
]

§27x

&1

>

nvenr 4
° OUTPUT
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27[57 CONVERTER
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N&G 2,  DISTRIBUTING

7201 N.W. 12th ST.
MIAMI, FLORIDA 33126

Call TOLL FREE ; '\ 1:305-502-9685 + 1-305.763-8170
1-800-327-3364 WE ALSO CARRY MANY

MARINE & AIRCRAFT RADIOS

HF/SSB

PORTABLE

RADIO STATION ' : ‘
100 WATT et ST

DIPLOMAT 150

ASTRO 150 $975.00
MATCHING POWER SUPPLY 179.95 115/230V
MATCHING ANTENNA TUNER 169.95 50/60 Hz AC

General Frequency Range OR 12V DC
160 Meter Band-1.8-2.4 MHzt IS AVAILABLE

80 Meter Band-3.0-4.5 MHz
40 Meter Band-6.0-8.3 MHz

20 Meter Band-13.8-16.0 MHz
15 Meter Band-20.8-23.0 MHz
10 Meter Band-28.0-30.0 MHzt+

i Model 151 only
tt Model 150 only

BATTERY PACK CHARGER _

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

>

o

35 AMP Reg. PS. 20 AMP Reg. WAVE MAG
LIST 250.00 LIST 129.00 LIST 24 95
N&G PRICE 149.00 N&G PRICE 79.95 N&G PRICE 15.00

‘ MR,

o

ST 2 TUNER i_,é

.~) L . e ". éi—
égtTJRSOPg\%/ER SUPPLY 6 AMP Reg. MA 258 BIRD 43 142.00

1500Z Amp LIST 89.95 LIST 279.00 All Bird Prod. in Stock
LIST pmcé 3000.00 N&G PRICE 39.95 N&G PRICE 249.95




Photo B. Bottom view of the TU. DM-170 is on the far right,

with PS-170 on its left. The RY generator is behind the meter

2200 Hz from zero beat of
the incoming signal. This
allows full advantage to be
taken of the selectivity
offered by the receiver.
Audio is coupled into the
TU through a small transis-
tor output transformer

which matches the 8-Ohm
audio to the 1000-Ohm in-
put impedance of the
DM-170

This compact TU has
shown itself to be very sen-
sitive, easy to use, and re-
liable under real operating

ASSOCIATED RADIO

8012 CONSER BOX 4327

OVERLANO PARK, KANSAS 66204

BUY—SELL—-TRADE

Photo C. Rear view. BNC jacks are for the tuning scope.

conditions. Sometimes a
totally unrecognizable sig-
nal (to the human ear) will
provide perfect copy. Un-
der marginal conditions,
copy becomes garbled, oc-
casionally, but only at the
point where the signal is
either buried under the
noise or an interfering sta-
tion is too close in fre-
quency. Considering that
the total cost was under

$100 (excluding the code

converter), the perfor-

mance is outstanding.
Build one and see!

References

1. New Products, 73 Magazine,
September, 1977, page 14.

2. E.H. Sommerfield, “RTTY
Test Station,” 73 Magazine, Sep-
tember, 1977, page 104.

3. J. G. Mills, “Baudot to ASCiI
Converter,” 73 Magazine, Sep-
tember, 1977, paqge 80.

913-381-5900
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All Brands New & Reconioned

BANKAMERICARD
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We Want to DEAL—Call Us—We’ll Do It Your Way.
WE’'RE #1 :
NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT.

X ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS
A BONANZA FOR THE EXPERIENCED OPERATOR

TO OBTAIN THE NEXT UMSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE



SADELTA is only for éjUPERHAMS

New desk and hand microphones from SPAIN.
SADELTA mics have a longer range and are designed
for amateurs who want the best.

BRAVO(desk) and W(hand) offer yourmore features

for less money. If you try them, you'li fall in love with their
performance, their texture and attractive color. Finally you'll fall in
love with their special TURBOCOMPRESSION.

Once you try them, you'll shout:

“BRAVO, THESE ARE Cfmd MICS”

Main Specifications BRAVO FINE
MP-20 | MP-21 [MP-22 | HM-20
Element Type DYNAMIC
Impedance From 50 to 100 K Ohms.
_—G;ain (*)50 dB 46 'dB
Compression (*) 20 dB at 30 microbar ;g ?r?baart
Cable 4 cond. (f:o?rr:igldtgd; fgirn:onnecto_r_‘
Meters 0 I 1 ] 2 0
Switch Normal/Vox
{*} Adjustabie

SEND FOR FREE CATALOG OR SEND FOR SAMPLES
{check $ 50 each freight prepaid)

DEALER INQUIRIES WELCOME

HM20 MP-22

CONTACT j SADELTA Avda. Jordan, 12 - BARCELONA-35

tel. 3-212 00 16 Tx. 50023 SPAIN. SEE FOR YOURSELE A AAARE THE BEST!

432

FREE!

1981
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak., Our
members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free
Listen to Valor when it comes to the omni-gain

Premiums and Low,
base station antenna. Featuring 5/8 wavelength

Low Prices on a wide variety of

and 3dB gain, this antenna is power rated 200
watts, high efficiency, low VSWR. Construction
is of quality materials, including 17-7 stainless
steel, 6061-T6 aluminum, chrome-plated brass.
No copper coil to burn out. Listen to the leader
in amateur products — Valor Enterprises — and
choose the omni-gain for better performance.

Electronic Products such as Computer Periph-

erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!

Take advantage of our 25 years as America’s

foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNT CATALOG!
Visit Booth #90 at “The 1981 Atlanta M‘:‘::' 1‘4’3:;32 [ NAME:

Hamfestival,” June 20-21, 1981 ’ ADDRESS:

Model 0G2208 .
P 220.225 MHZ . .

VALOR ENTERPRISES, INC. 422 (Not Ilustrated) l STATE: zip
a w:s?af:t:nfnél:‘tlzn4§g:;t N LCLIP AND MAIL COUPON TODAY TO
]‘

(513) 698-4194 or 698-4195 POLY PAKS. INC. .-ss

= P.0. BOX 942, ST6
Outside Ohio: 1-800-543-2197 Mast & Cable not included. S. LYNNFIELD. MA. 01940 617) 245- 3828 )

+ Réader Service—see page 114 78 Magazine * JUne‘ 1981 59



When it comes to

AMATEUR
RADIO QSL’s...

ONLY BOOK!

US or DX Listings

callbooks

Here they are! The latest editions. 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 100,000 changes from last
year. The Foreign Edition has over
300,000 listings, over 90,000 changes.
Place your order for the new 1981 Radio
Amateur Callbooks, available now.

Each  Shipping  Total

US Callbook $17.95 $2.55 $20.50
Foreign
Calibook $16.95 $2.55 $19.50

Order both books at the same time for
$37.45 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add $2.55
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
37 high. Great on jackets and caps. Sorry, no

call letters
ORDER TDDAY!

el

RADID mmun I I L l(
- QOK N

> De pt.

925 Sherwood Drive
Lake 8luff, IL 60044, USA

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER YAESU

. DRAKE
‘ 1ICOM TR?7-DR7
1C-720
KENWOOD
ROBOT TSB830S
800 FT707
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®.2 or 2 watt nominal drive (specify)

® 2 watt model delivers 15-20 watts with only
one watt of drive

® 10 MHz bandwidth for CAP or MARS

® Maeets all applicable FCC specifications

® 200 mW drive model permits operating lcom
I1C-2A or Yaesu FT-207R on their battery-saving
low-power mode

® Only $84.95 ($99.95 for 200 mW drive)

Even More

POWER

Give your 2-meter hand-held 50 watts of punch
with the Model 2C050, or 100 watts with the
Mode! 2C100 amplifiers. Or use the Model 2C100
with your 25-watt output 2-meter rig, by plugging
in the appropriate drive-programming module
Compact and reliable, all VoCom power amplifiers
feature front-panel on-off switching for conven-
ient shut down when they’re not needed for short
hauls, plus an LED status indicator

See your dealer or contact VoCom today for a
copy of our detailed four-page catalog.

ANTENNAS for 2-meter Hand-Helds

Ss-Wave Gain Antenna NEW! Short, Compact
Provides nearly 10-dB gain over a "UGLY DUCKLING”

rubber ducky when extended to its full Only 4'%" short, yet performs like a "full
47", yet telescopes to only 8" for listen size” ducky. Available for either BNC
ing or carrying. Works with any BNC or threaded mounts

equipped radio... Only $24.95 Only $14.95 (BNC), $12.95 (threaded)

Available now from your local amateur radio dealer or order direct:

A | » 90
v0(/"m 65 East Palatine Road, Suite 111, Prospect Heights, IL 60070

PRODUCTS CORPORATION Ze» (312) 459-3680

MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini
Wme or call for quote. You Won’t Be Disappointed.
CALL TOLL FREE ORISKANY, NEW YORK 13424 ... Warren - K21XN
delivering a potent 25-watt signal with only two
VoCom’s Model 2C025 is ideal for car, boat or
perfect companion for your Drake, Encomm, Henry,

Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers
- We are just a few minutes off the NYS Thruway (1-90} Exit 32
800_448.9338 N.Y. Res. Call {315) 337-0203 or 736-0470 Bob - WA2MSH
watts of drive (also available set up for 200 milli-
anywhere you've got a 12 VDC source. At only
Icom, Kenwood, Motorola, Standard, Wilson

Featuring Kenwood, Yaesu, lcom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,
Callbook, ARRL, Astatic, Shure. We service everything we sell!
— &
OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING
Handful
Give your low-power 2-meter rig real punch by
watts drive). Compact and convenient to mount,
$84.95 ($99.95 for 200 mW drive), it's the
Yaesu or other 2-meter FM portable!




AFFORDABLE CW KEYBOARD
/&. R 50

Transmits perfect Morse Code * Built-in 16
character buffer » Internal speaker and side-
tone » Reed relay output eliminates keying

K

»

. problems * AIt solid state circuits and sockets
for reliability » Speed range 5—45 WPM » Perfect

| { companion to our MORSE-A-WORD CW code

A

-

L ]

.

1

= & —r— reader.

MORSE-A-KEYER KIT, model MAK-K, Complete kit of parts & manual
MORSE-A-KEYER, modelt MAK-F, Factory wired & tested . $205.00
MORSE-A-KEYER ESSENTIAL PARTS KIT, model EPK-K. e $ 69.95
(Essential parts kit for home-brewers consists of pc board, board parts and manual.
You supply ASCIl keyboard, cabinet, power supply & miscellaneous parts.)
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and
handling for Continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax.
Corporation Telephone: (414) 241-B144

%WW Post Office Box 513G, Thiensville, Wisconsin 53092

$159.95

Now —the

industry’s
first truly i

INFO-TECH M-300C
TRI-MODE KEYBOARD

A microprocessor controlled keyboard
that generates: Morse, RTTY, & ASCII

er
rd

Morse Features:

*41t0125WPM iIn 1 WPM
increments.

¢ 9 adjustable weight fevels

® relay keying

e sidetone with tone and level
adjustments

e special keys: AS, BK, BT, AR,
SK, CQ. DE

RTTY Features:

® 4 speeds

e 2 shifts (170 & BSO hz)
® bullt in AFSK

® built in CWID

® bulitin RY generation

ASCIl Features:
* 110 & 300 Baud
e 2 shifts (170 & BSO hz)

Best of all,
esjilloo::w 3450 00

F.0.B. Factory

Other Features:

¢ Built in quick brown for generator on all modes ¢ CQ & DE special keys on all modes
o Automatic CR/LF o Keyboard control of ali functions
e 700 Character Running Buffer ¢ 4 row keyboard eliminates figures/letters
s 10 recallable, user programmable message shifting on RTTY
memories of 120 characters each e Many more features.

Gilter Associates, Inc N & G Distributing

52 Park Avenue 7285 N\év 12th :‘s:;r‘ezeg

" Park R: New Jer: )7656  Mam, Flonda

Dialta Amateur Radio Supply (201) 3;!9(;867 - (305) 592-9685. 76381 7!
12 48th Street )

Rapd City. South Dakota 57701 Giobal Communications Radio World

(605) 3436127 606 Cocoa Isles Bvd Terminal Buiding

Oneida County Alrport

Cocoa ch, Flonida 32931
Coimay Products Germantown Amateur Supply (305) 7;;;524 i Onskany, New York 13424
14303 Beachview Ave 3202 Summer Avenue (315) 736-0470

white Rock. BC. Canada VABINE Memphis, Tennessee 38112

Order direct or from these dealers

Cohoon Amateur Supply
307 MciLean Avenue
Hopkinsville, Kentucky 4224(
(502) 886-4534

Ham Radio Center 1-800- 448-9338

(604) 536-3058 1-800-238-6168 8342 Ohve Bivd
St Louts, Missour} 63132 Ray's Amateur Radio
1590 US Highway 19 South
Nlc " Clearwater, Flonda 33516
ELECTRO Michigan Radio (813) 5351416
38270 Mast
- EOUIPMENT Mt. Clemens, Michigan 48045 Universai Amateur Radio
313) 469-4656 :‘?80 Aida Drve
35 eynokdsburg, Ohio 43068
A (614) 866426
Manufactured by:

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisteria Court ® Englewood, Flonda 33533 ® 813-474-9518

«~ Reader Service—see page 114

HUSTLER
HF MOBILES
DELIVER

FIXED STATION

PERFORMAN

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

Design your own HF maoblle
from a full selection of top-
quality; US.-made stainless
steel ball mounts, quick dis-
connects, masts, springs, and
resonators. You can cover any
6-10-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum gerformance on any
band. Easy band change and
garaging with Hustler's foid-
over mast, tco.

Ask any ham — the best HF
mobiles on the road come
. from: Hustlar — still the
standard of performance.

HTSTLERD

3275 North "B™ Awenue

Kissirnmee, Florida 32741

an Amuwn\ Campimy
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Paul Grupp KATLR
73 Magazine Staff

The CES Simplex Autopatch

—some hot new

O ne of the most contro-
versial devices in a
well-equipped repeater is
its autopatch. Some hams
use autopatch facilities fre-
quently, as part of their dai-
ly life, while others are very
uncomfortable with auto-
patch usage for routine
communications. Many re-
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peater groups permit their
autopatch to be used only
for emergency calls or set
strict time limits for routine
calls. Whatever your views
on autopatching are, you
have to admit that in con-
gested areas where repeat-
ers receive heavy use, auto-
patching can create prob-

hardware for two

lems. Users trying to carry
on a conversation grow
tired of being interrupted
by people needing the
patch, and many a stranded
motorist has increased his
blood pressure to danger-
ous levels while trying to
break into a long-winded
monologue to call for help.

NOISE

A ICHay 1088 #75395CH
.
o

> MANUAL

CES Model 500SA simplex autopatch.
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Communications Elec-
tronics Specialties, Inc.,
best known in amateur cir-
cles for their microphone-
mounted tone pads and au-
todialers, has come up with
afascinating solution to the
autopatch problem, the
CES 500SA. The 500SA is a
simplex autopatch unit
which interfaces an ama-
teur transceiver to a stan-
dard phone line. No cavities
or other hardware are re-
quired. You access the
patch just as you would ac-
cess the patch on a re
peater: “*” brings the patch
up and “#” disconnects it
from the phone line. Now if
you think about this for a
moment, you might get a
little confused. How in the
world can you operate an
autopatch on a single fre-
quency? It's not as difficult
as it first seems.

How It Works

When the autopatch is
not in use, it sits there wait-
ing, patiently listening in
the receive mode. When it
receives a ’*”, it connects
the patch to the phone line
and switches the transceiv-



er over to transmit. You
hear a dial tone just as you
would with a normal auto-
patch, with one important
difference. Once per sec-
ond, the patch samples its
receiver for a “window” of
anything from 5 to 100 milli-
seconds, depending on the
squelch characteristics of
the receiver. If there is a
carrier present during this
sampling window, the logic
locks the system in the re-
ceive mode and doesn’t
switch back to transmit un-
til the carrier drops. This en-
sures that the party on the
other end of the phone line
can’t capture the transmit-
ter

It doesn’t take much of
an imagination to conclude
that the constant switching
between receive and trans-
mit will be audible, and in-
deed it is. How audible it is
depends on how long it
takes the autopatch’s trans-
ceiver to switch from trans-
mit to receive and back
again, and how good the
squelch is on the transceiv-
er you use to access the
patch. CES provides infor-
mation on how to modify
your own transceiver to
work with the patch, or they
will sell you a Clegg FM-88
synthesized two-meter
transceiver that is already
modified. The most impor-
tant change required for a
transceiver to work with the
500SA is a simple mod that
allows the receiver to stay
on all the time. Using the
modified Clegg FM-88 on
the patch end and a stan-
dard Kenwood TR-7600 in
the car, we found that the
sampling window is audi-
ble, but never interferes
with intelligibility. The sam-
pling window makes the
500SA sound different than
repeater autopatches, but
in practice it works just as
well.

In the past, some hams
have put together systems
that used a VOX circuit and
stayed in the transmit mode
whenever the person on the

telephone was talking.
When they stopped talking,
the system switched back
to receive, allowing the
ham to talk. These systems
were not legal. The person
on the other end of the
phone line was clearly in
control of the transmitter,
and if that person chose to
talk about things that made
you uncomfortable, you
and every other ham on fre-
quency had no choice but
to listen. With the CES sys-
tem, the ham is in control of
the autopatch transmitter,
because he can cause the
patch’s transmitter to shut
down whenever he chooses,
in one second or less.

Advantages of
Simplex Autopatch

The advantages of a sim-
plex autopatch are pretty
obvious, but they are worth
mentioning anyway. First of
all, the patch only occupies
one frequency, rather than
a pair. In our increasingly
congested amateur alloca-
tions, this becomes an im-
portant consideration. The
ability to use a normal syn-
thesized transceiver with
the patch is positively entic-
ing. Since the costs in-
volved are negligible com-
pared to a complete repeat-
er, an individual or small
group could easily put such
a system on the air, or a re-
peater group could move
autopatching activities off
the repeater and onto a sim-
plex frequency, freeing the
repeater for normal QSOs.

A simplex autopatch
could be extremely useful
in an emergency situation
when telephone communi-
cations fail. Just plug the
500SA into the phone sys-
tem outside of the affected
area, and police, fire, and
medical teams can be given
access to the phone system.

As it is presently config-
ured, the 500SA cannot be
accessed through a repeat-
er, but the manufacturer is
developing some modifica-
tions to allow that use.

Many repeaters are located
in remote areas where it is
impossible to bring in a
phone line, and the 500SA
could provide autopatch
facilities for these systems.

While the concept of a
simplex autopatch is revo-
lutionary, it is only fair to
mention that a similar sys-
tem is presented in Bill Pas-
ternak’s and Mike Morris’s
epic tome, The Practical
Handbook of FM and Re-
peaters, and has probably
been discussed elsewhere
as well. Simplex auto-
patches have been in use
for several years, but the in-
troduction of this commer-
cially-built unit by CES will
certainly increase the popu-
larity of the simplex auto-
patch. With no further ado,
let’s take a good look at the
500SA.

Description

Physically speaking,
there isn’t much to the
500SA. It is a well-finished
metal box that measures
1-1/2 inches high by 9 inch-
es deep by 10-1/2 inches
wide. The front panel is a
model of simplicity. On the
far right-hand side is a tog-
gle switch marked “Toll Re-
strict,” and it does just that.
Inside the patch is a circuit
board with 10 spaces avail-
able for the insertion of di-
odes. Our unit had diodes in
the “0” and ""1” slots. Num-
bers starting with a 0 or 1
are consequently ignored
by the decoder when the
Toll Restrict switch is on.

Next to the Toll Restrict
switch is a two-position
rotary switch marked
”Base” and Patch’. This al-
lows you to completely by-
pass the patch electronics
and use the transceiver as a
normal base station. Next
to this switch are two mo-
mentary-contact push-but-
tons marked "“Disconnect”
and “Connect” for manual
testing of the patch. The
last item sharing the front
panel is a row of LEDs, to
keep you informed of the

status of the system’s
various functions.

Inside, construction is
uniformly excellent. The
glass-epoxy circuit board,
high-quality components,
and careful layout all serve
as reminders that CES pro-
duces a wide range of
equipment for the commer-
cial radio services.

Moving to the back of
the patch, we find a neatly
grommeted hole with tele-
phone wire exiting it. The
wire is equipped with a
standard modular phone
plug, so interfacing the
patch to the phone line is
not traumatic. Also on the
rear panel are two multi-pin
connectors for interfacing
the unit with transceiver
and IDer.

Installation and Use

We used a modified
Clegg FM-88 as the trans-
ceiver for the patch, and
setting up the system
couldn’t be simpler. CES
thoughtfully wired up all
the necessary functions to
the accessory socket of the
Clegg and provided an in-
terface cable as well. In-
stallation consequently
took less than five minutes
and consisted of hooking
up the transceivertoa12 VvV
dc power supply, an anten-
na, and the autopatch, and
plugging the autopatch into
a phone jack. Power is sup-
plied to the patch through
the interface cable from the
transceiver. The patch can
be configured to work with
either pulse or touchtone™
phone systems; touchtone
is a far-off dream in our
area, so we had the optional
pulse dialer installed.

Operation of the simplex
autopatch is even less chal-
lenging than its installation.
As with any phone intercon-
nect system that is not full
duplex, you have to remind
people that if they talk at
the same time you’re talk-
ing, you won’t hear them.
Because of the once-per-
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second sampling of the
patch’s receiver, you also
have to be careful not to
cut off the first part of a
transmission, particularly
when dialing. If you have a
fancy tone pad or autodial-
er with automatic push-to-
talk, you’ll have to forego
the pleasures of that partic-
ular feature. Good operat-
ing practice with a simplex
autopatch requires the
transmitter to be keyed a
couple of seconds before
the first tone is sent, to al-
low the patch’s logic to
lock into the receive mode.

The 500SA is equipped
with a time-out timer that
gives warning beeps after
80% of timeout. The timer
can be programmed to re-
set with a carrier, a “*”, or
no reset at all. Our unit was
programmed to reset with a
”*”, which seems a good
compromise.

One feature of the 500SA
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that you may not wish to
use is its reverse autopatch
capability. When someone
calls the autopatch, it trans-
mits a beep to let you know
that a call is waiting. If you
wish to talk to the caller,
you simply press the “*” on
your tone pad to connect
the phone line to the patch.
Since this system does not
allow a control operator to
screen the call before the
caller goes on the air, it is
doubtful that the reverse
autopatch function is legal
under present FCC rules
and regulations. If you
choose not to use this fea-
ture, it is easily disabled

Legal Considerations

Many people | have
talked with about the sim-
plex autopatch have ques-
tioned the system’s legality.
After several phone calls to
the FCC, | came to the con-
clusion that within the fol-
lowing limitations, the
500SA is legal. For any auto-

patch to be legal, simplex
or otherwise, a control op-
erator has to be present at a
control point for the trans-
mitter. This rather dashes
any hopes of simply plug-
ging the thing in at home
and having your own pri-
vate autopatch. A ham will
either have to be present in
the room with the patch, or
you'll have to arrange a
control link to turn the
patch on and off that is in-
dependent of the input fre-
quency of the patch. If you
monitor the patch when-
ever it is up and can shut
the thing down if a wild
turkey brings up the system,
you’ll be well on yaur way
to being legal.

The other thing you'll
need if you want to be legal
is an IDer. CES offers one as
an option for the 500SA,
and at about 50 dollars, it’s
well worth the investment.
The reverse autopatch fea-
ture? As mentioned above,
the legality of reverse auto-
patch is doubtful at best, so
you might as well disable
that feature right away.

Applications

So how is the average
ham going to use the
5005A? Well, the possibil-
ities are almost endless!
You could just plug the
thing in at a good site and
hope that the FCC never
catches you operating it
without a control operator.
That’s just asking for trou-
ble, and besides, there are
some far more intriguing
possibilities that are still
within the capabilities of an
individual ham

Install the 500SA at a
good site, hook up a 220- or
430-MHz control receiver,
and bring in a phone line.
Designate anybody you
wish as a control operator,
and leave the patch normal-
ly disabled. Whenever one
of the control operators
wants to use the patch, he
or she can activate it via the
control link and then use it
normally. This has the ad-

vantage of giving instant
accessibility, yet it stays
well within the letter and in-
tent of the law.

The only disadvantage is
that you need to have a
transmitter for 220 or 430 as
well as two meters to use
the patch, since control
functions cannot be per-
formed on two meters. The
obvious solution is to put
both the patch and its con-
trol receiver on the same
band, say 220 MHz. Install
a 220-MHz transceiver in
your car or use a hand-
held, and the one rig can
handle both control and op-
erating functions. Dial in
the control frequency,
bring up the patch, and
then flip to the patch’s
operating frequency to
place your call.

This approach seems
ideal for the individual or
small group with a closed
system in mind. If the group
grows or decides to make
its facility available on an
open basis, the patch could
be left on all the time, as
long as a control operator is
monitoring the frequency.

Conclusions

However you use it, the
CES 5005A is a versatile and
innovative new product.
The concept is a logical
one, and CES has produced
an autopatch system that
should give dependable,
trouble-free operation at a
fraction of the cost of a re-
peater and its associated
autopatch equipment.

If you or your group has
ever wanted to have an au-
topatch system, as a conve-
nience or for emergency
use, you owe it to yourself
to check out the CES
500SA1

For further information,
contact Communications
Electronics Specialties, Inc.,
260 W. New England Ave-
nue, Winter Park FL 32789.
Reader Service number
478.8
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HIGH FREQUENCY (20 MHz — 160 MHz)
s Signal Generators For Receiver Alignment

@ Quick-Change Plug-in Oscillators

Five transistor oscillators covering 20 MHz-160
MHz. Standard 77°F calibration tolerance +
.0025%. The frequency tolerance is +.0035%.
Oscillator output is .2 volts (min.) across 51 ohms.
Power requirement: 9 vdc @ 10 ma. max.
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20,000 KHz. Trimmer capacitor for zeroing crys-
tal. When oscillator is ordered with crystal the
standard will be +.0025%. Oscillator output Is 1
volt (min.) across 470 ohms. Power requirement:
9 vdc @ 10 ma. max.
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440-450 MHz Xcvr with
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Erickson’s superb cash price!

DRAKE TR-7/DR-7.. call for
great spring price

TENTEC Delta 580 9-band super
transceiver — only $759.95

KENWOOD TS-830S new all
band (including WARC) Xevr:
Now in stock... call for price!

APPLE Disk Based System:
Apple Il or Il Plus with 48k
RAM installed and DOS 3.3,
only $1849
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OT-14 Catalog Number = 433213
(10.5 MHz*, CS, F-605 Holder,
20PF)

OT-1140 Catalog Number = 474210
120 MHz*, CS, F-605 Holder,
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‘Al "4~ Series Catalog Numbers require crystal fre
quency specified by Customer.

FOR ADDITIONAL INFORMATION WRITE
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('VHAT 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.

— e o ———— . = — — — ——— . — s ——
“
316B6
bill me for 1 year of 73 Magazine at $25.00
Name
Address _ S =ac WY . S
City State_ Zip_

Canadian $27/1 year only, US funds. Foreign $35/1 year only, US funds
Please allow 4 to 6 weeks for delivery
73 Magazine @ PO Box 931eFarmingdale, NY 11737
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Thomas R. Sundstrom W2XQ
Box 175
Vincentown NJ 08088

About the Beverage

— When you say longwire, mean it. Use the
remarkable beverage!

o, a beverage is not a
drink! This beverage is
a super longwire receiving
antenna that is absolutely
worth all the time and ef-
fort that it takes to put it up.

The advantages of a bev-
erage antenna are that it is
highly directional, has ex-
tremely low noise pickup,
and produces excellent sig-
nal-to-noise ratios. Its disad-
vantage is that it requires a
lot of ground to put it up in
the direction that you want
to listen.

The beverage antenna
was invented in the early
1920s by Harold H. Bever-
age. It was first discussed in
a paper titled “The Wave
Antenna—A New Type of
Highly Directive Antenna,”
written by Beverage,
Chester W. Rice, and Ed-
ward W. Kellogg for the
journal of the American In-
stitute of Electrical Engi-

CAUTION
THE BEVERAGE IS
FOR RECEIVING ONLY

neers (Volume 42, 1923,
page 215 ff). Other writings
on the subject are found on-
ly periodically thereafter as
an editor or writer “redis-
covers” the antenna. The
several Radio Engineering
Handbooks edited by Keith
Henney and published by
McGraw-Hill also have dis-
cussions of the antenna.

Results

As a medium-wave DXer
in the late 1950s and
through the 1960s, | had
heard of beverages. Several
National Radio Club DXers
used them to good advan-
tage. Probably the most
spectacular example was
Jerry Conrad’s 1500’ bev-
erage in an orange grove in
southern Florida. | heard
one tape of 1550 kHz on
which 50-kW CBE, Windsor,
Ontario, normally is the
dominant North American
clear-channel station, bur,

RUN WIRE

IN & STRAIGHT LINE
IN DIRECTION OF
DESIRED RECEPTION
400’ ~ 1000

changing from a random
wire to the beverage, 50-kW
4QD in Queensland, Aus-
tralia, completely took over
the frequency! As it was
later explained, normal
daytime reception included
regional-frequency stations
from Texas and Oklahoma,
and twilight reception nor-
mally included California
and Hawaii stations.

It was not until my wife
and | moved to a new loca-
ton in 1980 that | had the
room to put up a beverage.
Despite summertime static,
St. Pierre et Miquelon on
1375 kHz was readable
most evenings on the bever-
age, yet there was no trace
of a carrier on a random
length 120" wire. Europeans
on the standard medium-
wave band were present
most evenings throughout
the fall, and Saudi Arabia
on 1521 kHz often put a
strong heterodyne on
DO NOT

TERMINATE BEVERAGE IF
BI -MODAL PATTERN DESIRED

TRANSCEIVER —ﬁ'

L

CoAXIaL CABLE

B8-0R-10 FOOT
GROUND ROD e

4.1 BALUN

» [ S — e " PO——

8~0R-10 FOOT
GROUND ROD— ‘i

N\
OPTIONAL 1/4 ~WAVE

GROUND RADIALS |
(66' FOR 80 METERS)

Fig. 1. Installation of the beverage antenna.
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WKBW, 1520, Buffalo, New
York. Daytime reception of
central and northern New
England stations on the re-
gional and local frequen-
cies is commonplace.

The results on 75 meters
have been equally satisfy-
ing. In the fall and winter of
1980, more than 20 new
countries have been added
to the log just because | can
hear them! The best ones in-
clude Faroe Islands, Mal-
dive Islands, Reunion, and
Djibouti

Under normal condi-
tions, the beverage scrubs
at least 25 dB and some-
times as much as 40 dB off
signals to the sides and to
the rear of the antenna. In
no-signal conditions, the
typical atmospheric noise
drops from an S6 or S7 on
the dipole to an S2 on the
beverage.

What is a Beverage?

The beverage is a very
long longwire run in the di-
rection in which you intend
to listen. To be effective, a
beverage should normally
be at least two wavelengths
long on the lowest frequen-
cy on which it will be used
For example, two wave-
lengths at 1.8 MHz is 1100
feet; at 3.5 MHz, 600 feet.

At less than two wave-
lengths, the property of
high directionality will be
lessened. At less than a
wavelength, signals to the
sides and rear will not sig-
nificantly be reduced. The
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Self contained RTTY and CW terminal
—RTTY demodulator is now internal!
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and ST5000 in one package.
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advantage of improved sig-
nal-to-noise ratio will be re-
tained, however.

Increasing the number of
wavelengths on the wire is
not normally effective
when the number exceeds
eight to ten. The front ac-
ceptance angle also be-
comes smaller. That was ex-
emplified here by back-to-
back QSOs on October 5,
1980, with XT2AW, Upper
Volta, on 40 and 75 meters.
Whereas my beverage, run-
ning northeast, offered no
advantage over the dipole
on 40, on 75 it was signif-
icantly better and provided
solid copy. XT2AW was just
barely audible on the di-
pole

At certain times, partic-
ularly in the twilight hours,
the beverage will not ap-
pear to be functioning. The
changing, tilting ionospher-
ic layers in transition tend
to produce high-angle sig-
nals without any worth-
while low-angle compo-
nents.

How It Works

The long antenna wire
pointed in the direction of a
passing radio wave has a
high degree of exposure to
the horizontal component
of the wave. This induces a
continuously building se-
ries of voltages that are
propagated along the an-
tenna from one end toward
the receiver. The effects are
cumulative over the long
length. Energy collected
from a radio wave traveling
in the opposite direction is
dissipated in a terminating
resistor and so does not
enter the receiver. Radio
waves arriving from the
sides have relatively little
effect on the receiver.

Installation

Installing a beverage is
relatively simple. As a mini-
mum, you will need anten-
na wire, a 41 balun, a
ground rod, a 500-Ohm 1- or
2-Watt carbon resistor, and
coaxial cable to feed the
receiver.

| used a surplus 1000’ roll
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of insulated #18 hook-up
wire. Others use copper-
weld; almost anything will
suffice. The wire should be
installed at a more-or-less
uniform height 3’ to 12’ off
the ground. Mine averages
about 8’ so that deer walk-
ing through the area won't
snag the wire and pull it
down.

Run the wire—at least
400’ and preferably 600-
1000’ —in a straight line. A
few degrees of bending
over the course is accept-
able but anything more
than a 10- or 20-degree
bend should be avoided.
Run the antenna wire in the
direction of primary inter-
est.

At the far end, install an
8" or 10’ ground rod. Con-
nect the end of the bever-
age to the ground rod with a
nominal 500-Ohm resistor
in series. Use a non-induc-
tive resistor if one is readily
available, otherwise a small
carbon resistor will be fine.
The value of the resistor is
subject to experimentation;
values ranging between 200
and 600 Ohms are normally
found to be best

If you need to improve
the effectiveness of the
ground because of poor
conductivity at the point of
the ground rod, connect
some 66’ radials to the
ground rod. Run one of
them away from the ground
rod, continuing in the direc-
tion that the beverage was
pointed.

A terminated beverage is
unidirectional in the direc-
tion that the beverage runs,
i.e, from the receiver end
to the terminated end. If
you want the antenna to be
bi-directional along its axis,
leave the far end untermi-
nated.

The beverage is a high-
impedance antenna. It will
perform by connecting the
receiver end of the bev-
erage antenna wire to the
inner conductor of the
coaxial cable feeding the
receiver. I’ll leave it to the

TO GROUND ROD AND
SHIELD OF COAXIAL CABLE

TO CENTER
CONDUCTOR OF
COAXIAL CABLE

6 TURNS UP

FROM GROUNDED END
OF BALUN — - ]

TO BEVERAGE
ANTENNA WIRE

«——24 TURNS TOTAL

—2" TOROID

Fig. 2. A homemade 4:1 balun.

engineers to do the calcula-
tions on exact impedances
and tell you to install either
a commercial or home-
made 4:1 balun. Almost
anything to get the im-
pedance match into the
ball park will do.

| wound 24 turns of hook-
up wire onto a surplus 2”
toroid, tapping it at 6 turns
for the coaxial center con-
ductor (see Fig. 2); it works
just fine. If the beverage is
only for amateur band use,
i.e., above 160 meters, one
of the small antenna tuners,
such as marketed by Den-
Tron or MF}, will perform
equally well. A fixed balun
should be mounted at the
receiver end of the bever-
age wire, whereas an anten-
na tuner should be placed
by the receiver.

Although this beverage
antenna is a receiving-only
antenna, some users will ad-
just the antenna tuner for
maximum by loading a
small amount of power (less
than 5 or 10 Watts) into the
beverage. Don’t forget the
terminating resistor!

At the receiver, instal}
switches or relays to listen
with the beverage and
transmit on your normal an-
tenna(s). If you have a sep-
arate receiver and trans-
mitter, that task is simple.

If you have a second
ground rod available, in-
stall it at the end of the bev-
erage wire. Tie the ground
side of the fixed balun and

the coaxial shield to ground
with a short piece of wire.

Some final installation
notes are in order here. An
ohmmeter connected in
series between the receiver
end of the beverage wire
(temporarily disconnected
from the balun) and the sec-
ond ground rod should read
10k to 15k Ohms, assuming
the far end of the beverage
is terminated. The circuit is
completed through the
earth. An infinite reading in-
dicates a break in the
beverage antenna wire.

If you install multiple
beverages for multiple lis-
tening directions, the an-
tenna selection device
should ground the bev-
erages not being used
Otherwise, signals built up
on the other beverages (or
random wires) in the area
will be inductively coupled
to the beverage in use,
causing extraneous signal
pickup and blunting of the
nulls.

Conclusion

The beverage has opened
new vistas for me despite a
very modest station instal-
lation. The ability to hear is
of paramount importance,
and | attribute some ex-
cellent DX on 80 and 40
meters to that antenna. If
you have the room to install
a beverage, go ahead and
do so. You'll be surprised at
what comes out of the
noise levels!'ll



COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL - NOT A KIT - ONE FULL YEAR WARRENTY
AMATEUR TELEVISION
MICROWAVE RECEIVER DOWNCONVERTER
Cavity Tuned Front End Compact
H.P. Low Noise Transistor Low Wind Resistance
H.P. Hot Carrier Mixer Diodes Weather Tight Case
Voltage Tuned Oscillator Chromate Coated Al

Easily Installed o o Resists Corrosion
OO

ELECTRONIC HOBBY INNOVATIONS is proud to present to the Amateur Radio Market

a high gain, low noise, modern technology S-Band Microwave receiver converter. This
converter will let you explore the unknown frontier of Amateur and commercial radio,
for your personal enjoyment. In this region of line-of-sight reception, tune in the
band of Amateur, digital, FM, AM, or TV modes of transmission using the downconverter
and your own television set.

Caution: This unit was designed for Amateur use, reception of other TV signals is the
responsibility of the owner.

Preamplifier: guaranteed 10 dB @ 2.5 dB noise figure

Mixer: Hewlett-Packard 5082-2835 quality Hot Carrier Diodes for optimum performance
IF Amplifier: 25 dB minimum gain @ 1.5 dB noise figure

Output Impedence: Nominal 75 Ohms or 300 Ohms (matching transformer supplied)

Guaranteed Superior Performance : Your choice of guarantee

1) Return for refund less 10% restocking fee or

2) Show us a better commercial converter within 2 weeks of receiving unit and return
order for a full refund plus a $20.00 gift certificate, good towards next purchase.

AMATEUR SPECIAL $179.95 Including shipping (UPS)
VISA and MASTERCARD charges accepted,call (804)-489-2156
Virginia residents please add 4% state sales tax, COD orders 20% deposit required
Coming soon 900 Mhz. and 1296 Mhz. versions - Parts availably separately
Special pricing for club projects.

ELECTRONIC HOBBY INNOVATIONS .4
7510 GRANBY STREET SUITE 207
NORFOLK, VIRGINIA 23505
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Eugene F. Ruperto W3KH
RD #1, Box 366
West Alexander PA 15376

Design-a-Dish

— produce a proper home-brew parabola

with this BASIC program

1 PRINT"DISH RND FEEDHORN DESIGN PRUGRRM & KUFERTO W3KH 4/79"
2 GOSUBZee

16 FRINT"FRRAECLIC DISH DESIGN PROGRHM. *

15 PRINT:PRINT

20 INFUT “DESIRED DIHMETER IN FEET:*;D

38 INFUT“DESIRED F/D RATIO"; Z

48 FRINTPRINT"THE FOCUS IN FEET IS";2¢D:F=Z3D

45 PRINT "INPUT RATE OF FLOT ALUNG Y AXIS. EVERY ? INCHES™:INPUT H
50 PRINT:PRINT"COURDINATE YHLUES Fif HALF DISH SIZE HRE AS FOLLOWS:“
68 PRINT THE(15)"¥*®; THE(IB)*K"

70 FOR Y=0 TU . S#D*12 STEP M:X=Y4y/(4%(F+12))

50 PRINT THEC(1D)Y: TRE(38)X

I NEXT ¥

168 S=(D/2) 2/(4+F)

110 PRINT "THE SHGITTH OF THE DISH 1S";S: “FEET"

114 INFUT"INFUT DISH UFERATING FREQ IN MHZ FOR GRIN FIGURE"; T
115 1=11811/T

116 G= 53%(((3. 14150#[+12)1){ 2)

117 H=LOG(G) ALUG(14)*18

118 PRINT:PRINT"THE GRIN HT"; T; "I1S°H; "DE"

119 GOLE 36

201 PRINT:PRINT“THIS PROGRAM CHLCULATES THE PARAMETERS FUR R®
20 PRINT"CIRCULAF WRYEGUIDE TO COAX TRANSITION DEVICE. *

203 PRINT:PRINT*ALL OUTPUTS ARE METRIC. *

285 INPUT" INFUT DESIGN FREQ OF UPERHTION IN MHZ “iF

210 O=1w0aex(18)[ 6/ (F(18)(6)

212 01=0/1. 71:02=0/1. 31

214 C5=(D1+D2)/2:D3=CS#1. 71

216 G=0/(SaR(1-CC/D3)2)))

248 PRINTCUTOFF DI FOR OOMINANT MODE IS: % DA: "CM. "

220 PRINT :PRINT"CUTOFF DIAMETER FOR NXT LWR MODE.";De "M “
225 PRINT:PRINT"GUIDE DIAMETER SHOULD BE BETWEEN"; D2 "$'D1
228 PRINT"HVERAGE 1S";CS

236 PRINT:PRINT"THE PRYSICAL GUIDE LENGTH, (G/2> 1S:"; G672 "(n ™
235 PRINT:PRINT"THE FREE-SFACE WAVELENGTH RT®;F; “MHZ. 1S"; 05 "CM “
240 PRINT :PRINT"THE PROBE LENGTH 1S:"; (x19/4; "1 *

245 PRINT"THIS IS ALST THE DISTAKCE FROM PROBE TO CLOSED END. “:GOSUEZa:

246 PRINT"TO FING THE CUTOFF FREQ (F R CIRCULAR GUIDE"
247 INFUT*INFUT DIAMETER IN CM. ";X: 2=X/2 S4

264 Y=¥+1. 71 PRINT*CUTOFF FOR DIA"; A "CM. IS";¥i "CM. (R":Y/2 54: "IN ™

261 PRINT®FREG 1S :“; 368008/Y"'MHZ. "

360 PRINT®INFUT R FOR DISH PARA ,B FUf HORN DESIGN, C FUR DIH YSCUTOFF FREQ"

3081 INPUT A$:1F A$="H" THEN1® ELSE 382
362 IF A$="B" THEN 201 ELSE3G3

393 IF R$="C"THEN 246 ELSE 381

384 RETURN

Program listing.

1
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fter months of chatter

on the club repeater, |
decided last week to join
the computer nuts. They
seemed to be having so
much fun with their micro-
processors that | didn’t
want to be left out. |
bought a TRS-80 with Level
Il BASIC and 4K of mem-

PARABOLIC
CURVE

- X AXIS

DEPTH
OF CURVE

Fig. 1.

f

ory, saving a few bucks by
using my SSTV monitor in-
stead of buying Radio
Shack’s monitor.

After a few hours on the
manuals, | was off and run-
ning. Then, after a couple
of hundred games of "Lu-
nar Lander” and “Black-
jack,” | put something in
the machine that ran more
along my lines of interest: |
wanted my TRS-80 to help
me construct a parabolic
dish and feed system for re-
ceiving the geostationary
weather satellites that
transmit facsimile on 1691
MHz. Amateur interests
(including my own) range
from moonbounce to
Gunnplexers and even to
domestic satellite TV re-
ception (TVRQO), so it ap-
peared that the ham with-
out a dish would be missing
out on a lot of fun.

If you like to roll your
own, you can save a few
bucks, learn something
about dishes, and not have

LENGTH OF GUIDE (rg/2)

—_—

AN

\

H DIAMETER DO
OF GUIDE [

| i

| se=e |
l }cunnr CTOR OPEN
END

CLOSED
g END OF

—T— GUIDE
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to worry about transport-
ing a surplus ten-foot dish
across town on the roof of
the family Volkswagen.
Many good dishes have
been constructed using
plywood ribs and screen or
formed aluminum tubing,
but most articles written in
the amateur journals us-
ually specified one size of
dish and one or, at the
most, two frequencies of
operation. If after reading
them you found that your
particular application
didn’t fall in this category,
you looked up a micro-
wave expert or did a lot of
reading on the subject.
This program, written in
Radio Shack Level Il
BASIC, takes the drudgery
out of the calculations.
The hardest things it per-
forms are square root and
logarithm conversions, so
it should be applicable to
Level 1 BASIC or any other
language with little or no
modification. It requires
the user to select one of
three options: A—parabol-
ic dish design, B—feed-
horn design, or C—cutoff
versus frequency for a
specific diameter of wave-
guide. The program vari-
ables are shown in Table 1.

Program A

Program A (lines 10 to

Program
Line #
20
30
40
70
70
45
100
114
115
116
117
212
212
214
210
216
247
260
247
300 AB,C

fid ratlo.

N<XOOODODIOr-1HmMIX<TNOD
7

119) allows the user to
select dish size and f/d
ratio independently. Then
it prints out the X and Y co-
ordinates in inches and the
focal length and depth of
the dish in feet. This allows
you to select a specific
dish diameter and play
around with different f/d
ratios while plotting X and
Y coordinates for each
change. This was always a
pain even with a calcula-
tor. It then asks the user to
specify the desired fre-
quency of operation for a
gain figure at this fre-
quency. The computer will
give a gain figure in dBi
based on a 56-percent dish
efficiency; this may be a
bit optimistic but it is a
good ballpark figure. It
may be changed by enter-
ing your own percent fig-
ure at line 116.

The curve formula is de-
rived from the basic
Y2=4AX definition of a
parabolic curve where, in
this case, the known Y axis
represents one half of the
dish size (the other half of
the dish is the same curve),
4A is a constant where A
represents the focus, and X
is our unknown. X repre-
sents the depth of the
curve along the Y axis. We
appropriately substituted F
for A in the program. The

Program Variables
Diameter of dish in feet.

Focus of dish.

Vertical axis; half dish size, in Inches.
Horizontal axis; plot points of dish depth along Y axis, in inches.
Input variable to plot a point every (?) inches along the Y axis.
Dish depth in feet.

Operating frequency of dish in MHz.
Operating frequency in Inches.
Gain calculation (dBI).

Log multiplier for dB. (RS Level Il uses only natural logs.)
Cutoff calculation for TMq4 wave in cm (dominant mode).
Cutoff calculation for TEgq mode in cm.
Wavelength limit average of D1 and D2 In cm.

Alpha character denoting operating frequency calculation in cm.

Physical length of guide calculation; (G/2) gives actual printout in cm.

Input diameter of guide to computer for cutoff and length calculations in cm.
Output to user: frequency of cutoff in cm.
Conversion of Y figure to inches.
Program selection variables.

program asks the user for
the number of plots along
the Y axis by saying, ““IN-
PUT RATE OF PLOT
ALONG Y AXIS. EVERY ?
INCHES”. Depending on
the curve perfection
desired or your skill with
the sabre saw, use what-
ever value you think neces-
sary. l used every four inch-
es for large dishes and
scaled it down for the smal-
ler dishes. See Fig. 1 for
curve design.

Program B

Program B (lines 201 to
245) specifies the diameter
and length of a circular
waveguide-to-coax tran-
sition device' used by a
number of amateurs with
great success. Basically, it
takes the form of a tin can
open at one end and closed
at the other. A quarter-
wavelength rod is mounted
approximately a quarter
wavelength from the
closed end, perpendicular
to the longitudinal axis of
the can and mounted on a
connector suitable for
coax cable. The dominant
mode (the one we’re inter-
ested in) is the TM11 mode;
it lies between 1.71d and
1.31d, where d is the guide
diameter, 1.71 is the cutoff
for the dominant mode,
and 1.31 is the cutoff for

Table 1. Program variables. Notice that some variables are duplicated, but due to user in-
put they do not conflict in the program.

the next mode to develop
(the TEg1 mode). The diam-
eter is based on the H11q
and TEQq limits for the
desired frequency of use
which is input to the com-
puter by the user. This is
done by the prompt, “IN-
PUT DESIGN FREQ OF
OPERATION IN MHZ.”
For example, we type in
“1691”, hit the enter key,
and the computer prints
out “CUTOFF DIA. FOR
DOMINANT MODE IS:
10.535 CM.” "CUTOFF
DIAMETER FOR NXT LWR
MODE: 15.212 CM.” Aha,
my 12-cm diameter lard
can will do the trick!
These limits are math-
ematically depicted in the
formulas. The program cal-
culates and prints both
limits and their average in
cm, thereby giving the user

Formulas Used in Calculations
By the Computer

Ao = 30,000/F
Where F = Frequency in MHz;
Ao is the free-space operating
frequency in centimeters {(cm).

D = 15/1.71t0 1.31
Where D is the diameter of the
guide expressed In cm, g is the
free-space operating frequency
expressed in cm, 1.71 is the cut-
off for TM9q4 mode, and 1.31 is
cutoff for TEgy mode expressed
In cm. This gives the limits of the
guide diameter.

Ag = AoV 1 = (aglage)2
Where i is the length of the
guide in cm, A¢g is cutoff wave-
length expressed in cm, and Ag
is the operating wavelength in
cm.

Aco = 1.71to 1.31(D)
Where A is the cutoff frequen-
cy expressed in cm. See Fig. 2.

Y2 = 4AX

Where X is the X-axis plot of dish
and Y Is the Y-axis plot of dish;
both are expressed In inches. Y
represents one half the dish
diameter, input to the computer
in feet. Output to the user as “X"”
and “Y”, in inches. See Fig. 1.

Ggg = 10 log (.59 [12nD/Ag]2)
Where G = gain of the dish in
dB, D is dish diameter in feet,
and g is the operating frequen-
¢y in inches.

1
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Brings you the
breakthroughs!

MODEL MM-1
- MORSEMATIC

COMPUTERIZED KEYER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

I

CK-1 CONTEST KEYER $129.95

MK-1 STANDARD KEYER $79.95
1 MT-1 MORSE TRAINER $99.95
KT-1 MORSE KEYER/TRAINER $129.95
ME-1 MEMORY EXPANSION
BOARD FOR MM-1 KEYER $59.95
|
|

AC-1 600 Ma. A.C. SUPPLY
FOR MM-1 KEYER $14.95

AC-2 350 Ma. A.C. SUPPLY
FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICOM AND YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:

YAESU FT-207R 2 METER $269.95
ICOM 1C-2AT 2 METER $242.50
KENWOOD TR-2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

ISOPOLE VHF ANTENNAS
ISOPOLE-144 JR. BASE ANTENNA $39.95
ISOPOLE-144 BASE ANTENNA $49.95

Finally — a properly decoupled an-

N'O Sa'es Tax tenna with superior performance ata
in Montana. reasonable cost. Raise more repeat-
€ers or increase your simplex distance!

"CALL TODAY 406.259.9554
CONLEY RADIO SUPPLY

318 N. 16th St. Billings, Montana 59101

some leeway on diameter
for that particular fre-
quency. The guide length,
however, is based on the
computer-derived average
of these limits. The actual
guide length is one half the
theoretical guide length,
which gives a broader fre-
quency response when tun-
ing the vertical radiator
This was based on work
done by DJ1SL? It also
prints out the free-space
operating wavelength in
cm for reference and gives
the probe length and dis-
tance from the closed end
of the guide in millimeters.
The program begins at line
201. See Fig. 2 for a sche-
matic of guide and dimen-
sions

Program C

This program (lines 246
to 261) is designed for the
guy who always wanted to
know the cutoff frequency
of a tomato paste can in
the TM11 mode and also to

know the operating fre-
quency in centimeters and
inches, depending on what
type of ruler he has in his
pocket. | was too lazy to
program the input for both
inches and cm, so this pro-
gram looks for only one
thing: “INPUT DIAMETER
IN CM.” All outputs are as
advertised. The program
begins at line 246

Initially, after the com-
puter has requested the
user to select program A, B,
or C and has performed its
task, it returns in this con-
figuration for another pro-
gram selection. This is
done at the subroutine on
line 300.1

References

1. Vilardi WA2LTM, QST, March
1973, “Simple and Efficient Feed
Systems for 1296 and 2304."

2. Griem DJ1SL, VHF Communi-
catlons, Vol. 8, April, 1976,
“Tubular radiator for parabolic
antennas on the 13 cm band.’
3. FAA manual DFR-33, “Trans-
mission lines and wave guides.
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FAST SCAN ATV

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 tess than sloscan
e 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
ALL IN ONE BOX

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 $ 399 ppd

PUT YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter contains
&, video modulator and xtal on 434
Zo or 439.25 mHz. All modules

o1y reasam s scor

565@

e e

wired and tested $ 89 ppd
a PA5 10 Watt Linear matches
exciter for good color and sound
v This and all modules run on
h 138VdC.....................$89 pdd
¥ve-2 Downconverter tunes

420 to 450 mHz. OQutputs TV
PACKAGE SPECIAL all

ch 2 or 3. Contains low noise
MRF901 preamp......$55 ppd
four modules $249 ppd

FMAS5 Audio Subcarrier adds
standard TV sound to the
picture o $ 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} 447-4565.
Order or Credit Card by mail

P.C. ELECTRONICS

Maryann 2522 PAXSON
wBeyss ARCADIA, CA 91006

Check, Money

Tom
WEORG




16K Memory 8/$19.95

4116 200ns NEC Mostek
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

LS SERIES SPRING MEMORY SALE

74LS00 32 74LS155

28 7ar13% RAMS Whoa EPROMS

gg 7415158 (450ns) 2.49 2.29

2 . (450ns) .99 95 1702 ( tus) 4.95
38 ° (450ns) 1.29 1.15 2708 (450ns) 4.95
% (a50ns) 2.99 249 2758(5v) (450ns) 9.95
EH (450ns) 299 279 2716(5v) (450ns) 7.95
g_?, (450ns) 295 2.85 2716-1(5v) (350ns) 12.95
2 200ns)  8/29.95 3.10 TMS2516 (450ns) 9.95
o . (300ns) 8/24.95 295 TMS2716 (450ns) 9.95
35 (250ns) 495 395 2732 (450ns) 29.95
> . (1sons)  8/21.95  2.65 TMS2532 (450ns) 21.95
» 8 y @oons)  8/19.95  2.35 TMS25L32  (450ns) 29.95

8 - (3oons)  8/18.99  2.29 TMS2564 (soons)  179.95

25
79
78

;g NEED YOUR ORDER
SHIPPED TODAY?
& THEN CALL TOLL FREE

50
552)

800-538-5000

82
n

8 IN CALIF.

43
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s, &
oo

QO
"o

&
© s
©
(un

| soo:662:6233

280-PIO
(eftective 4-14-81) 7805100 2050 T.V.
CIRCUITS

MC1330

BEFORE YOU BUY, CALL US. ME1350
WE WILL BEAT 2 3%
ANYONE'’S PRICES

LM 1889

IC SOCKETS [ VOLTAGE REG’s [[TRANSISTORS

2 R e
8pin ST 10/1.29 8 pin WwW 4 10 /8.
ma 14pin ST 101149 14 pin WW R8T e 2N3%06 101100 10018.99
74153 16 pin ST 10/1.69 16 pin WW 7815T 79157
g 18pin ST 10/1.99 18 pin WW 2 ol
74156 20 pin ST 10/2.89 20 pin WW g 7905K
74157 22pin ST 10/2.99  22pin WW 7805K R
1151 ; 28 bin W Toion 79L05
- 3 1
L 40pInST 10/4.99  40pinWW_ 1.99 78L12 79012 LEDS
74193 STV 'SOLDERTAIL WAV ‘WIREWRAP 78015 79115
74174 JumboRed  10/1.00
74175 Jumbo Green 6/1.00
¥ Al
082-7760 43"
74107 LINEAR MANT 360 5o
70121 34 MAN72 3CA 99
LM301v LM556 69 LM1488
LM308v M 99 LM1489
1.49 LM1800

DIP
9

74500 745124 395 745288 29 MC1330v1.89 W
74502 745174 1.49 745387 A 9 79 MC1350v 1.29 SWITCHES
74504 745188 4.75 745471 LM748v .58 MC1358 1.79 4 position 99
s 3 e e 2 st 730
7453 74524 E Lol 1%
74574 80 745260 1.80 745570 7S LM555v LM1458v 69 216 Sition b
745113.79 745287 4.75 748571 Aot ey

T - TO-220 V - 8pin

TERMS: Include $2.00 for shipping. $10.00 minimum order

lDR M ICRODEVICESv INC' Send SASE for complete catalog. 8ay Ares Residents add

i 62 % sales tax Calil. Residents sdd 6% sales tax. We

1101 South Wll.l;_che§|er Blvd. reserve the right to limit quantities substitute

San Jose, California 95128 manufacturer. Prices subject to change without notice
800-538-5000 408-247-4852 .-409 Foreign orders add suff. postage
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With our latest in HAM radio, electronics and
utility programs, Instant Software proposes
to: 1) organize you 2) keep you up-to-date 3)
solve your microcomputing problems (well

some of them) 4) entertain you. and S)
save you money. Sound too good to be true?
Read on!

ELECTRONICS |

If you're still designing circuits the old-
fashioned way, let the Electronics | package
introduce the latest way to go:

Tuned Circults & Coll Winding—Design
tuned circuits for audio and radio frequen-
cies. This two-part program wili find the two
missing values from any two of the follow-
ing: frequency, capacitance, inductance, or
reactance. The coil-winding section will
calculate the number of turns and wire
gauge required for a close-wound, air-, or
slug-tuned coil from the inductance,
diameter, length, and permeability of the
coil.

555 Timer Circults—Timers, both mono-
stable (one-shot) and astable (oscillator),
can be easily designed with this two-part
program. The program will also draw a com-
plete schematic on the screen of your
TRS-80.

LM 381 Pre-Amp Deslgn—You too can
quickly design an IC preamp. With this pro-
gram all you need to do is enter the param-
eters of the performance you want, and the
program does the rest—right down to draw-
ing a detailed schematic of your circuit on
the screen!

Order No. OOOSR $7.95.
QSL MANAGER

Did youremember to send a QSL card to the
op you worked last week? Maybe you sent a
QSL, but can’t recall getting one inreturn. The
QSL Manager program will help you set up a
computerized log book for instant access to
your records.

Make complete log entries which include:
date, time, callsign, name, band, both the
Sent and Received signal reports, the mode,
QSL sent/recelved, and any remarks you may
want to add.

No more fumbling with indexcards during a
QSO, because the QSL Manager has a built-in
search function to locate and display informa-
tion on any callsign in your records. You can
even list all the QSO's for a particular date,
time, band worked, mode or a specific signal
report. Up to 1400 entries can be accessed

INSTANT SOFTWARE DOES

from your disk (depending on how many disk
drives you have).
The program has built-in editing features
that help you keep your log book up-to-date.
There’s also a command that lets you out-
put your log entries to a printer for hard copy.
in that next QSO, knock thelr socks off with
your infallible memory. (T2)

No. 0151RD $19.95 Disk.

Wayne Green

Biast House

Paterbocough NH 03458 x
usa

i WINSD/1

HOME ELECTRONICS
TROUBLESHOOTER

The three programs in this package will
help us non-technical types to locate the most
common problems in home electronic equip-
ment. You'll be shown step-by-step proce-
dures for:

t. Analyzing common problems

2. The simple and logical solution to the prob-
lem

3. A general cost-guide to commerclal repairs

It can be used to diagnose problems with
these types of consumer electronic equip-
ment: B&W and Color TV's, Stereo Receivers/
Amplifiers, Turntables, Cassette and Eight
Track Decks, Portable and Table Radios, Por-
table Phonographs and Handheld Cassette
Recorders.

In some cases the repair may be relatively
simple and you may wish to fix it yourself.
Other times, you might locate a general prob-
lem area, but you may not be able to correct
the fault. In this event, the repair should be
referred to a qualified service shop. Even if
your appliance needs professional help, the
repair cost may be reduced by informing the
shop of what you have learned by using this
program. (T1)

No. 0169R $9.95.

BASIC PROGRAMMING
ASSISTANT

The BASIC Programming Assistant utility
program helps you to code and debug BASIC
programs. Writing and debugging can be a
frustrating, time-consuming process, espe-
cially for lengthy programs. BPA helps you
control and track the variables, BASIC words,
and line numbers in your programs. It reduces
the time and effort needed to get a program
running properly.

BPA does three things for you:

1. BPA will list the variables used in a BASIC
program. You can have BPA list only a partic-
ular variable, list all the variables, or list all
the multiple letter variables that begin with a
specific letter. If you wish, it will also list the
line numbers where each varlable appears;
the variable-type symbol (string, integer,
single, or double precision); whether or not
the variable Is a dimensioned array; and
where the variable is changed.

2.BPA will produce a cross-reference list of
line numbers for GOTO's, GOSUB's, and IF
THEN statements.

3. BPA will list the line numbers where a
selected BASIC function word (such as INPUT,
PRINT, etc.) is used. Optionally, it lists only
the lines where the BASIC word appears with
a specified variable.

The minimum system required for BPA is
TRS-80 Level il 16K computer, although it will
operate on the 32K and 48K versions as well
as in Disk BASIC (both TRS-DOS and
NEWDOS).

Order No. 0203R $14.95.
HAM PACKAGE I

Use this versatile package to solve many
problems commonly encountered in elec-
tronics design. It’s ideal for technicians who
must frequently apply fundamental electron-
ic formulas.

Obm's Law—Easily performs calculations in-
volving voltage, current, resistance, and
power.

Serles and Parallel Calculations—Find the
value for capacitors or resistors in parallel
or series circuits.

Voltage Dropping and Voitage Dividing—
This will give you the value of a dropping
resistor and the effective resistance of the
load.

I f *TRS-80 is a trademark of Tandy Corporation
- re I 'Cl
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IT WITH FREQUENCY

R/C Time Constants—This section will
calculate the resistance, capacitance, or the
time delay of an R/C circuit.

Dipole and Yagl Antennas—These two pro-
grams will compute the dimensions of an
antenna to your exact frequency and give
you an on-screen display—complete with all
measurements! (T 1)

No. O007R $9.95.

AMATEUR RADIO ADVANCED
CLASS STUDY GUIDE

Now you can use your TRS-80 to help you
prepare for your Advanced Class license test
You can take 100 sample questions designed
to test your knowledge of all the areas of skill
required to be an Advanced Class operator.
The study guide shows you, based on how you
answer the questions, which knowledge areas
you need to examine more closely, while it
familiarizes you with the format of the exam
given by the FCC. The program will serve to
see how well prepared you are for the exam,
and hopefully, make the exam easler for you.
It will not take the place of hours of dedicated
study, but It will help you determine when you
are ready to take the exam. This program is a
valuable tool for radio amateurs striving to
upgrade their licenses. (T1)

No. 0252R $14.95.

?)

TO ORDER:

See your local
Instant Software dealer.
if these packages are
unavailable, order direct.

CALL TOLL FREE

1-800-258-5473
Orders Only
In New Hampshire Dial
1-603-924-7296

All these programs are Model Il
compatible except Baslc Program-
ming Assistant and Dynamic Device
Drivers.

ELECTRONIC DESIGN
CALCULATOR

Electronics is a busy and creative fleld. Even
the best technicians and theoreticians can use
some help with the myriad calculations neces-
sary to develop new products. That help has
arrived!

The Electronic Design Calculator from In-
stant Software makes your TRS-80 the
hardest worker in your lab (next to you. of
course).

The Electronic Design Calculator brings
dozens of complex calculations down to size
in seconds. It can calculate two of the four
possible values of Ohm’s Law for A.C. and
D.C., given the other two. It can also produce
calculations for reactance, resonant frequen-
cy. resistors and capacitors in parallel and
series, frequency and wavelength, decibel
formulas and over two dozen others

Free yourself from the drudgery of endless
calculating. Make your work simpler and
more accurate with the Electronic Design
Calculator. (T1)

No. 0204R $9.95.

(T1)=TRS-80 Model |, Level ll, 16K RAM.
(T2) = TRS-80 Model |, Level li 16K, Expansion Interface 16K+ | disk drive.

Instant Software’inc.

DYNAMIC
DEVICE DRIVERS

Are you tired of working around all of the
little ‘‘obstacles’” that are built into your
TRS-80? Ever wish that there was some way to
“‘repair’’ those imperfectlons?

Well here it is! The Dynamic Device Drivers
package has all of these features:
Programmable Key Debounce: Your keyboard
can be “'tuned’’ to your typing style.
Programmable Repeating Key Function: Every
key has a repeat function.
Lowercase Modification Support: Your have a
choice of standard or shift-for-lowercase let-
ters. (A lowercase hardware modification
must be installed.)
Better Than Nothing Graphlcs: Graphics
characters will be converted to the closest
ASCII character.
Printer/Screen Auto Switching: If your printer
Is accidentally turned off, your program
won't bomb.
Programmable Printer Forms Control: You
control the format for printer output.
Programmable Keyboard Lock: Only you will
know the secret code to unlock your key-
board.

With the Dynamic Device Drivers package,
you can look forward to working WITH your
TRS-80, instead of against it! (T1)

No. 0228R $19.95.

TRS-Tests

TRS-Tests: three TRS-80 diagnostics will
tell you if there are any problems with your
computer. This machine-language utility
checks Level Il ROMs for dropped or defec-
tive bits by performing 128 consecutive
checksums on each of the three ROM chips.
The Keybounce test helps to identify dirty
or defective keys.
The RAM test tells you if your computer has

a defective RAM chip, and will identify the
chip according to the standard TRS-80
schematics.
Whether you repair computers for a living
or only want to check out your own computer,
you need TRS-TESTS. (T1)

No. 0184R $9.95.

»” 445

+ Reader Service—see page 114
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Mayday!

— help locate downed aircraft with
your local repeater

Edward Sommerfield W2F|T
49 Spring Road
Poughkeepsie NY 12601

Richard Whatham K2JXU
Box 1644
Poughkeepsie NY 12601

Clifford Williams K2UZS
5 Tanglewood Lane
Poughkeepsie NY 12603

he public, from the be-

ginning of the era of the
Wright brothers, has been
enthralled with almost all
activities related to the air-
plane. Incidents related to
aircraft disasters, especially
the rescue of survivors,
have always captured front-
page headlines. Amateur
radio, therefore, is present-
ed with a rare opportunity
to demonstrate our active
involvement in public ser-
vice with a project that first
Photo A. Clifford Williams K2UZS (left) and Ed Sommerfield W2FJT check out ELT alert and foremost is of lifesav-
system. ing benefit, and second is
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most visible, in a positive
light, to our community.

This project is the early
detection and subsequent
location of downed aircraft
by use of the ELT (Emergen-
cy Locator Transmitter)
beacon transmitter carried
by law in all aircraft, and
activated under crash con-
ditions.

The MBARC (Mt. Beacon
Amateur Radio Club) of
Poughkeepsie, New York,
was already involved in
RDF (Radio Direction Find-
ing), using it to rid our-
selves of jammers. A pro-
posal was put before the
membership to channel the
RDF experience and enthu-
siasm into the ELT lifesav-
ing program. This proposal
was unanimously accepted
and within 3 weeks a modi-
fied Clegg 22’er was in-
stalled and operating at our
local repeater site. Since
our repeater is micropro-
cessor controlled, we were
able to experiment with
various control and time
functions. As a matter of
fact, one of our engineering
problems led to an espe-
cially humorous innovation
as will be explained later.

Implementation

The FCC prohibits the di-
rect rebroadcasting of sig-
nals on the amateur fre-
quencies other than those
received by the repeater in-
put. We contacted the FCC,
and were advised that we
could indicate the presence
of an ELT signal by altering
our CW ID.

Referring to Fig. 1, when
an ELT signal is received,
the increased agc on the
Clegg 22’er, amplified by
the interface, energizes K1.
K1 provides an isolated
closure to a digital input
port on the microprocessor.
I1f K1 remains energized for
5 minutes, our ID is varied
to include an alerting 8 dots
followed by a Morse code
“ELT” (..—.. —). This modi-
fied alerting signal repeats
every 2 minutes. Any ham

who hears this signal calls a
predetermined list of per-
sonnel who, in turn, vali-
date that it is indeed an ELT
transmission and not a
noise signal and subsequent-
ly notify RDF-equipped
hams and the FAA.

After this has been done,
the ELT mode is ‘con-
trolled” off and not “con-
trolled” back on until either
the FAA advises us that the
ELT has been located, or 48
hours have elapsed, which-
ever comes first. The ELT
normal battery life is 48
hours and we don’t want a
continuous alerting signal,
and phone calls, after the
FAA has been notified.
RDF-equipped hams then
track the ELT to its source
and take appropriate ac-
tion. (See Table 1 for com-
plete beacon specifica-
tions.)

Electrical Interface

The electrical interface
(Fig. 3) is very simple. The
Clegg 22’er was modified
for 121.5 MHz (Fig. 2) and
RCA interface jacks added.
One jack is for the agc line,
and the other for 12.6 V ac
to power the interface. The
interface isolates and am-
plifies the dc agc level up to
5 times via Q1A, and feeds

R2
50K

R
10K of

AGC — 2

:]: 01

=12

v
REGULATED

50V

QA

ELT

Yo

MICROPROCESSOR

121.5 MHZ
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DIGITAL
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RECEIVER
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A

ES
ELT ALERT
o

2|

DOORIA
ey

it

O/F

O/F

D/F
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MT BEACON AMATEUR
RADIO CLUB
REPEATER
147.645/.045

¥
~

[ REPEATER USERS :I

I ELT ALERT CALL LIST l

CAP

Fig. 1. Emergency Locator Transmitter (ELT) alerting sys-

tem.

it to the inverted input of
voltage comparator Q1B.
The voltage comparator is
adjusted, via R3, such that
Q1B output is at —12 volts
under no-ELT-signal condi-
tions. This level ensures
that Q2, the relay driver, is
off.

When an ELT carrier is re-
ceived, the Clegg 22’er agc
voltage becomes more neg-
ative, causing the Q1B in-
verted input level to go
more negative than the ad-
justable non-inverted level

A
UNREGULATED

R4
10K

'8V
REGULATED |

10K

t 2

g 1458 172 1458

<17V
UNREGULATED

+ 8V
— REGULATED

LM34|P-5
SOV

220uF L2

CELE - siad

1/72A

PIV
1A

=

sy

i A

S0V 220uF I‘

e
28

-
LM320MP-12

— =12V —
1724 °

12v
REGULATEOD

as set by R3. The compara-
tor output under these con-
ditions goes to +5 volts.
This positive voltage dis-
connects diode D1 and
allows current to flow into
the base of Q2 via diode
D2, turning on Q2, and in
turn K1. The activation of
K1 presents a contact clo-
sure to the microprocessor
digital input.

The flowchart in Fig. 4(a)
shows that this digital input
port is sampled every sec-
ond and if all samples in a

% Po
et (@ieo  TesT

i I d —
Q2
“ GENERAL PURPDSE
3 ot o2 25V
IN9I4 (2) 2N2222

ALL RESISTORS 1/4w EXCEPT
WHERE NOTED

K1 - ARCHER 275-004
6VDC, 5008, 12maA

Fig. 2. Interface from Clegg 22‘er to microprocessor.
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Fig. 3. Modifications to Clegg 22‘er for 121.5-MHz ELT re-
ception. XR = 8.262500 MHz for 121.5-MHz input, use In-
ternational Crystal Manufacturing Co. catalog #433478 (10
North Lee, Oklahoma City OK 73102). Moditfications in-
clude removal of V13, V14, and V15. Do not remove V12.
This turns off audio and reduces heat generated by unused
tubes. A small pancake fan was mounted on top of the cabi-
net to provide cooling required for 24-hour operation.

5-minute interval detect a
contact closure, then the
microprocessor indicates
an ELT detection and alters
the repeater ID—Fig. 4(b)—
as previously described.
Once an ELT is detected, it
will remain “detected” un-
til the contact opens for a
full 5 minutes. This was
done to ensure that we
wouldn’t lose the ELT if
someone, or something,
caused an intermittent loss
of the ELT signal.

Antenna

The humorous incident
came about while we were
discussing the antenna in-
stallation at an engineering
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planning meeting. In order
to achieve a low angle of ra-
diation, necessary to detect
signals located on the
ground, a large vertically-
stacked antenna should be
used; this was out of the
question at our location.
While describing the high
angle of radiation attrib-
uted to the normal 2-meter
ground plane antenna,
someone piped up with:
“"Why don’t you mount the
ground-plane antenna up-
side down?”’ We all
laughed, but that’s just
what we did (see Fig. 5) and
it performed far beyond our
expectations. In fact, we
are considering this ap-

ENTRY FROM
MAIN PDLLING
LOOP

SOF TWARE TIMERS ARE
MAINTAINED IN MAIN
POLLING LOOP

ELTMODE MEANS TWAT ELT SIGNAL HAS BEEN

/NEAND FOR A SOLID 3 MINUTI
DE

VERIFY EL7 MODE MEANS A SIGNAL HAS BEEN
DETECT! AND WE ARE
/!lYUA'IOﬁ PRIOR TO SETTING ELT MODE

IN A 5 MINUTE COUNTDOWN

*SET MODE TO
VERIFY ELT

*START s MINUYE
n

SO"

1
*SET ID REQ'D
sRESET VERIFY
ELT MODE

®SET ELT MODE

*SEND "START ELT’
CW MESSAGE

e

Fig. 4(a). System flowchart.

ELT Beacon Specifications
{EBC-102A Data Sheet)

Operating life, room temperature
Operating frequency

Modulation percentage
Sweep range

Sweep rate

Modulation duty cycle
Transmitter duty cycle

Peak effective radiant power

Automatic activation

Temperature variation test
-40°C.to +55°C.
Low-temperature performance:
-20°C.

High-temperature performance:
+55° C.

Altitude performance: 50,000 ft.
Decompression: 8200 feet to
40,000 ft.

High-pressure performance:

— 15,000 feet

Shock performance: 50 Gs,

6 axes

Vibration test: 10 Gs
Immersion test: 17 hours in salt
water

Waterproofness: drip 20 minutes —|

—Greater than 48 hours

—121.500 MHz + .005%
and 243.000 MHz + .005%

—100%

—1300 Hz to 400 Hz

—3 Hz

—45%

—100%

—Greater than 75 mW on
both frequencies

—Minimum 5 Gs for 12 ms
Maximum 7 Gs for 15 ms

—Frequencies within = .005%
after exposure

— Meets room temperature
specifications after
exposure

Table 1.

proach to repeater anten-
nae in general, since most
of our communications is
from high to low locations.

Adjustment

With the antenna con-
nected to the receiver, ini-
tially adjust R2 to maxi-

mum resistance, and R3 to
ground level. Then, adjust
R3 until the ELT LED in the
collector circuit of Q2 just
turns off. Adjust R3 an addi-
tional 1/8 turn in the same
direction. If the ELT LED
cannot be turned off, adjust
R2 to a lower resistance,



and repeat the R3 adjust-
ment.

Problems

We have encountered
only one problem so far.
The second harmonic of TV
channel 3 is in the 120-to-
132-MHz range. TV games
on channel 3, incorrectly
connected to a TV set with
its outside antenna at-
tached, will radiate in the
120-MHz range. We advised
our close-in neighbor of this
problem, and interference
to the ELT receiver stopped.

Operating Experience

ELT transmitters may le-
gally be tested during the
first five minutes of every
hour. We installed the ELT
detector system on a Thurs-
day evening. The following
Friday a call was received
that the repeater detected
an ELT at 1330, which is not
within an allowable 5 min-
ute ELT testing period. A
call to the FAA confirmed
the ELT signal, but before
any action could be taken,
the ELT was shut off —they
thought no one was listen-
ing! A second similar inci-
dent occurred within 2
weeks. We hope that we
never have to hear the 8
dots and the ELT alerting
signal, but we routinely test
the detector during the le-
gal test time, using a private
aircraft transmitter.

T Fice/
ta)

3 ® CAUSES REPEATER TO ID EVERY 2 MIN
SEY tD REQ'D -— ngE'TPéER OR NOT THE INPUT |
acTiv

A o s
{ ExIv F
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ON AND ELTY ;(E-APPEARS BEFORE &
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MIN TIME OV

A F!

POST ELT MODE MEANS THAT WHILE ro°35‘333‘on“7§.118."1
IN ELT MODE, ELT SIGNAL GOES AWAY
CAUSING A 3 MINUTE COUNTDOWN TO
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MGDE

*STARY S MIN
SOF TWARE TIMER

S SEND "ELT END"
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* SEND 1D

sRESET 1D TIMER
TO 3 MIN

®RESET ALL ELY
MODES

=)

Fig. 4(b). Detail of ELT ID.

ELT MOOE n:cocnmon\
ALLOW
ELT MODE
2

Conclusion

Future plans include up-
grading the ELT detector in-
stallation from the omni-di-
rectional antenna to a con-
trolled directional antenna
such that triangulation be-
tween 2 or more repeaters
would point out the initial
direction to search. This
would cut the search time
considerably. Ideally, if we
could equip every repeater
station with an ELT detec-
tor, help could be on the
way within 5 minutes after
the ELT is detected.

No other organization

ANTENNA
(UPSIDE DOWN)

Osbs| I/4in. TV ANTENNA MAST

2
T
[
T
o
w
€
R €511
i
|
|
LR 40014, ABOVE
SEA LEVEL

Fig. 5. Antenna mounting details.

+ Reader Service—see page 114

has the equivalent of an
umbrella of actively moni-
tored radio stations, lo-
cated ideally at high el-
evations. Also, there are
very few organizations

K

* SEND x2UZ5/W
10

MODE *
ELT MODE
E

RETURN TO
REST OF SEND
1D ROUTINE

*SEND R
ELT. .
APPENDAGE
TO ID

around that have the quan-
tity of equipment and num-
ber of trained RDF person-
nel that hams can assemble
to detect and search for
ELTs. W

Uinen  ROOKN
PKENWODOD )
13. cismo

FoANG L\

KA IcoMm WORED
<SHM. TEN-TEC

6:1‘10‘011

G.I.S.M.O. (803) 366-7157
2305 CHERRY ROAD
ROCK HILL, S.C. 29730

Order Toll Free! ~27

800¢845¢6183

Service Department
Call 803-366-7158
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MFJ Super

Keyboards

MPJ KEYHOARD KBYER
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5 MODES: cw, Baudot, ASCIl, memory keyer,
Morse code practice. TWO MODELS: MFJ-496,
$339.95. 256 character buffer, 256 character mes-
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ-494, $279.95. 50 character buffer,
30 character memory, automatic messages.

MFJ brings you a pair of 5 Mode Super Key-
boards that gives you more features per dollar
than any other keyboard available. You can send
CW, Baudot, ASCIl. Use it as a memory keyer
and for MORSE code practice.

You get text buffer, programmable and auto
matic message memories, error deletion, butfer
preload, buffer hold, plus much more.

MODE 1: CW

The 256 character (50 for 494) text buffer
makes sending perfect CW effortless even If you
"hunt and peck.”

You can preload a message into the buffer and
transmit when ready. For break-in, you can stop
the butfer, send comments on key paddies and
then resume sending the buffer content.

Delete errors by backspacing.

A meter gives buffer remaining or speed. Two
characters before buffer full the meter lights up
red and the sidetone changes pitch.

Four programmable message memories (2 for
494) qive a total of 256 characters (30 for 494).
Each message starts after one ends for no
wasted memory. Delete errors by backspacing.

To use the automatic messages, type your call
into message A. Then by pressing the CQ button
you send CQ CO DE (message A).

The other automatic messages work the same
way: CO TEST DE, DE, QRZ.

Special keys for KN, SK, BT, AS, AA and AR.

A lot of thought has gone into humai. engineer
ing these MFJ Super Keyboards.

For example, you press only a one or two key
sequence to execute any command.

All controls and keys are positioned logically
and labeled clearly for instant recognition.

Pots are used for speed, volume, tone, and
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weight because they are more human oriented
than keystroke sequences and they remember
your settings when power is off.

Welght control makes your signal distinctive
to penetrate ORM.

MODE 2 & 3 (RTTY): BAUDOT & ASCII

5 level Baudot Is transmitted at 60 WPM.
Both RTTY and CW ID are provided

Carriage return, line feed, and “LTRS” are sent
automatically on the first space after 63 charac-
ters on a line. This gives unbroken words at the
receiving end and frees you from sending the
carriage return. After 70 characters the function
is initiated without a space.

All up and down shift is done automatically.
A downshift occurs on every space to quickly
clear garbled reception.

The buffer, programmable and automatic mes-
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCH mode Includes all the features of
Baudot. Transmission speed is 110 baud. Both
upper and lower case are generated.

MODE 4: MEMORY KEYER
Plug in a paddle to use it as a deluxe full
feature memory keyer with automatic and pro-
grammable memories, iambic operation, dot-dash
memories, and alt the features of the CW mode.

MODE 5: MORSE CODE PRACTICE

There are two Morse code practice modes.
Mode 1: random length groups of random charac-
ters. Mode 2: pseudo random § character groups
in 8 separate repeatable lists (with answers).

Insert space between characters and groups to
form high speed characters at slower speed for
easy Character recognition.

Select alphabetic or alphanumeric plus punc-
tuation. You can even pause and then resume.

MORE FEATURES

Automatic incrementing serial number from 0
to 999 can be inserted into buffer or message
memory for contests.

Repeat function allows repetition of any mes-
sage memory with 1 to 99 seconds delay. Lets
you call CQ and repeat until answered.

Two key lockout operation prevents lost charac-
ters during typing speed bursts.

Clock option (496 only) send time in CW, Bau-
dot, ASCH. 24 hour format.

Set CW sending speed before or while sending.

Tune switch with LED keys transmitter for tun-
ing. Tune key provides continuous dots to save
finals. Built-in sidetone and speaker.

PTT (push-to-talk) output keys transmitter for
Baudot and ASCIl modes.

Reliable solid state keying for CW: grid block,
cathode, solid state transmitters (-300V, 10 ma
Max, + 300V, 100 ma Max). TTL and open col-
lector outputs for RTTY and ASCH.

Fully shielded. RF proof. Ail aluminum cabinet.
Black bottom, eggshell white top. 12"Dx7"Wx1%"H
(front) x3%2"H (back). Red LED indicates on

9-12 VDC or 110 VAC with optional adapter.

MFJ-494 is like MFJ-496 less sequencial num-
bering, repeat/delay functions. Has 50 character
buffer, 30 character message memory. Clock op-
tion not available for MFJ-494.

Every single unit is tested for performance and
inspected for quality. Solfld American construction.

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Qutput plugs Into mic or phone patch
jack for FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 (+ $3).

MFJ-54 LOOP KEYING PLUG-IN MODULE. 300V
60 ma loop keylng circuit drives your RTTY print-
er. Opto-isolated. TTL input for your computer to
drive your printer. $29.95 (+ $3).

MFJ-61 CLOCK MODULE (MFJ-496 only). Press
key to send time in CW, Baudot or ASCIl. 24 hour
format. $29.95 (+ $3).

110 VAC ADAPTER. $7.95 (+ $3).

BENCHER IAMBIC PADDLE. $42.95 (+ $4).

A PERSONAL TEST

Give the MFJ-496 or MFJ-494 Super Keyboard
a personal test right in your own ham shack.

Order one from MFJ and try it — no obligation.
See how easy it is to operate and how much
more enjoyable CW and RTTY can be. If not de-
lighted, return it within 30 days for refund (less
shipping). One year unconditional guarantee.

To order, call toll free 800-647-1800. Charge
VISA, MC, or mail check or money order for
$339.95 for MFJ-496, $279.95 for MFJ-494,
$39.95 for MFJ.53 AFSK module, $29.95 for
MFJ-54 Loop Keying module, $29.95 for MFJ-61
Clock module, $7.95 for the 110 VAC adapter
and $42.95 for Bencher Paddle. Include $5.00
shipping and handling per order or as Indicated in
parentheses if items are ordered separately.

Why not really enjoy CW and RTTY? Order your
MFJ Super Keyboard at no obligation today.

TO ORDER OR FOR YOUR NEAREST DEALER

CALL TOLL FREE ..... 800-647-1800

Call 601-323-5869 for technical information,
order/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi.

Write for FREE catalog, over 80 products

M ENTERPRISES,
INCORPORATED
Box 494, Mississippi State, MS 39762
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ANTENNA
o TU N ERS MODELS

MFJ-941C 300 Watt Versa Tuner |l

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

YRANSIMTTEh

SENS..POWER

NOUCTANCE ANTENNA

a2%o0o0

Fastest selling MFJ tuner . because it has
the most wanted features at the best price

Matches everything from 1.8-30MHz: dipoles
inverted vees, random wires, verticals, mobile
whips, beams, balanced and coax lines

Run up to 300 watts RF power output

SWR and dual range wattmeter (300 & 30
watts full scale, forward/reflected power). Sensi
tive meter measures SWR to 5 watts

MFJ-900 VERSA TUNER
MFJ-900

$4 (+ 54)

Matches coax, random wires 1.8-30 MHz
Handles up to 200 watts output; efficient air
wound inductor gives more watts out. 5x2x6"
Use any transceiver, solid-state or tube.
Operate all bands with one antenna.
2 OTHER 200W MOOELS:
MFJ-901, §54.95 (+ $4), like 900 but includes
4:1 balun for use with balanced lines
MFJ-16010, $34.95 (+ $4), for random wires
only. Great for apartment, motel, camping, opera
tion. Tunes 1.8-30 MHz

MFJ-984 VERSA TUNER IV
MF J-984

*299°,

Up to 3 KW PEP and it matches any feedline
1.8-30 MHz, coax, balanced or random

10 amp RF ammeter assures max. power at
min. SWR. SWR/Wattmeter, for./ref., 2000/200W

18 position dual inductor, ceramic switch

7 pos. ant. switch. 250 pf 6KV cap. 5x14x14’

300 watt dummy load. 4:1 ferrite balun.

3 MORE 3 KW MOODELS: MFJ-981, $209.95
(+$10), like 984 less ant. switch, ammeter
MFJ-982, $209.95 (+ $10), like 984 less am
meter, SWR/Wattmeter. MFJ-980, $179.95
(+ $10), like 982 less ant. switch

3 9 :: & €3

«~ Reader Service—see page 114

Flexible antenna switch selects 2 coax lines
direct or through tuner, random wire/balanced hne,
or tuner bypass for dummy load

12 position efficient alrwound
lower losses, more watts out

Built-in 4:1 balun for balanced line
capacitor spacing.

Works with all solid state or tube rig

Easy to use, anywhere. Measures 8x2x6”, has

inductor for

1000V

MFJ-949B VERSA TUNER Il
- MFJ-949B

°5 7 59/$130%,

MFJ's best 300 watt Versa Tuner I

Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up to 300W output,
solid-state or tubes.

Tunes out SWR on dipoles, vees, long wires,
verticals, whips, beams, quads

Built-in 4:1 balun. 300W, 50-ohm dummy_load.
SWR meter and 2-range wattmeter (300W & 30W).

6 position antenna switch on front panel, 12
position air-wound inductar;, coax connectors, bind
ing posts, black and beige case 10x3x7'

MFJ-989 VERSA TUNER V
MFJ 989

Sthe) 63197,

New smaller size matches new smaller rigs
only 10-3/4Wx4-1/2Hx14-7/8D"

3 KW PEP. 250 pf-6KV caps. Matches coax,
balanced lines, random wires 1.8-30 MHz

Roller inductor, 3-digit turns counter plus spin
ner knob for precise inductance control to get
that SWR down

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Built-in lighted 2% meter reads SWR plus for
ward/reflected power. 2 ranges (200 & 2000w)

6 position ant. switch. Al. cabinet. Tilt bail

Ham Radio’s most popular
antenna tuner. Improved, too.

$8995

S0-239 connectors, 5-way binding posts, fin
ished in eggshell white with walnut-grained sides

4 Other 300W Models: MFJ-940B, $79.95
(+ $4). like 941C less balun. MFJ-945, $79.95
{ + $4), like 941C less antenna switch. MFJ-944
$79.95 ( + 34), like 945, less SWR/Wattmeter
MFJ-943, $69.95 ( + $4), like 944, less antenna
switch. Optional mobile bracket for 941C, 9408
945, 944, $3.00

MFJ-962 VERSA TUNER Il
MFJ-962

$1 gg(+$‘)

Run up to 1.5 KW PEP, match any feed line
from 1.8-30 MHz.

Built-in  SWR/Wattmeter has 2000 and 200
watt ranges, torward and reflected.

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

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

ANOTHER 1.5 KW MOOEL: MFJ-961, $179.95
(+ $10), similar but less SWR/Wattmeter

To order or for your nearest dealer

CALL TOLL FREE [wimms

! 800-647-1800 S————

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

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

601-323-5869

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

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

® Add shipping & handling charges In amounts
shown in parentheses.

Write for FREE catalog, over 80 products

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippl State, MS 39762
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H. Bassendowske VESPZ

1433 Taylor Drive

Swift Current

Saskatchewan, Canada S9H 1M8

An 820S Remote Vfo

— using the rig’s counter and display

hile the Clipperton

DXpedition was in
operation, a friend of mine
down the street, Ari
VE5AAQ, was becoming
very frustrated trying to
work the split frequency
with his Kenwood T5-820S.
It was then we realized that

an outboard vfo was a ne-
cessity for DX work and we
set about putting some-
thing together from the
junk box.

It turned out to be ex-
tremely simple, and an-
other friend, Lorne VE5NO,
urged (nagged) me to write

Lo @ m € ~ar

T A%

L

it up for 73 because of the
many 820S owners who
might wish to build this sim-
ple project. What makes it
so simple in this case is that
you need not bother mak-
ing any kind of frequency-
readout dial—the Ken-
wood counter and display

el et @

OIS A

Photo A. The completed remote vfo.
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do it for you. Other remote
vfos that | have built re-
quired the construction of
some kind of dial and, even
with tedious hours of cali-
bration and dial marking (I
had no counter then), the
resolution and accuracy
left a lot to be desired.

All this is eliminated
when using the Kenwood
with digital readout. When
transceiving with the
remote vfo, the frequency
displayed on the Kenwood
will be that of the remote.
When transmitting with the
Kenwood and receiving on
the remote vfo, the display
will read the Kenwood vfo
when transmitting and the
remote vfo when receiving.
A front-panel LED indicator
shows when the remote vfo
is active. So you can see
that a mechanical dial on
the remote unit would be
redundant.

The Transceive/Separate
switch allows one to trans-
ceive with the remote vfo
or, in the Separate position,
to receive with the remote
and transmit with the
TS-820S. The Remote/820
switch allows one to choose
which vfo will exercise
main control.

The heart of this very
stable circuit is the Seiler
oscillator; the output level
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varies little when the vfo is
tuned through its range,
and resettability is excel-
lent. The buffer stage uses
an FET operated in class A
to minimize loading on the
vfo. The emitter-follower
provides a low-impedance
output for driving the Ken-
wood circuits.

Temperature compensa-
tion requirements are mini-
mal because of the high sta-
bility of the variable oscilla-
tor circuitry. In this circuit,
stability is primarily a func-
tion of the tuned-circuit
components and is only
slightly affected by the ac-
tive device. Although not
used in my unit, a negative-
temperature-coefficient ca-
pacitor could be used in the
tank circuit to take care of
any temperature-induced
drift.

Construction is straight-
forward but consistent with
good vfo construction tech-
niques. My vfo was built in-
sidea127cmx17.8 cm (5"
x 7"} aluminum chassis on a
6 cm x 10 cm epoxy PC
board. If you prefer not to
use a circuit board, any wir-
ing method should work
equally well. Mechanically,
everything should be rigid.

C2 should be a good
quality variable; mine came
from surplus equipment
complete with a good gear-
reduction drive, a necessity
for slow SSB tuning. L1
should be wound on a ce-
ramic form and capacitor C4
should be a silver mica. The
values of the tuning circuit
components were arrived at
experimentally to achieve a
vfo frequency of 5.0 to 5.5
MHz. | did not use C3 for
calibration purposes in my
unit, but simply pruned L1
until the desired range was
obtained. Depending on the
capacity of your variable,
the value of C4 may need
altering to bring the vfo into
the desired range.

I would encourage you
to use parts you have avail-
able and experiment a little.
In some cases, | have even
pulled plates out of the var-
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Photo B. Construction details. Oscillator board is mounted at back of chassis. Surplus
capacitor (front) includes gear drive.

iable capacitor to arrive at
the range | wanted —just go
slowly, and remember, you
can’t put the plates back in!

It is not necessary to reg-
ulate the voltage to this vfo
because the voltage sup-
plied by the Kenwood
socket is regulated. The

L ca
™ 150pF u
SM

10pF

MPFIO2 | 4ToF |

whole unit is connected to
the Kenwood transceiver by
a 9-pin plug which mates a
9-pin tube socket in the
Kenwood rear panel.
Stability has been found
to be good. From a cold
start my vfo drifts 80 Hz in
the first five minutes, and

less thereafter. This amount
of drift is really not detect-
able without the aid of a
counter.

Good luck with your
project and good DX—on
split frequencies. My
thanks to Brian Dunn for
the photography .l
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Fig. 1. Schematic for the Kenwood T5-820S remote vfo.



electronic mail CONS' DER TH E

aerospace

e R-6800

trammg aldS You know of its reputation in Amateur

embassy/diplomatic Radio. Butdid you know of its world-
wide uses in commercial/industrial
maritime communications networks? ATR-6800’s
are communicating over land-lines, via
satellite, and on HF/VHF radio links all
government over the world. They're teaching
i r Morse Code on military bases around
emergencyld saste the country and operating as TELEX &
meteorological TWX terminals. We offer engineering
expertise for your particular require-
oceanographic ment be it Data Encryption, Computer-
ized Training or any special interest.
H ATR-6800 with 9” video monitor and
handlcapped one plug-in Applications Module . ..
civil defense $2495. Companion MX-80 printer . ..

$699. Contact the “REAL-WORLD"”

at MICROLOG CORP. 4 Professional
Drive, Suite 119, Gaithersburg, Md.
20760. TEL: (301)948-5307. TELEX:
908778. You'll be pleasantly surprised.

»51

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION
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73 Magazine Staff

Maximize That Multimeter

—add a few features the manufacturer forgot

Most amateurs prob-
ably have relatively
inexpensive solid-state mul-
timeters that fall some-
where in the class between
old tube-type VTVMs and
the digital generation of
multimeters. Such “middle
generation’” multimeters
can still suffice for many
noncritical applications
around any shack. After all,
for occasional trouble-
shooting one does not need
an auto-zeroing, auto-polar-
ity, and auto-ranging digital
marvel. So don't look for-
lornly at your multimeter
and wish it were a digital
with one-inch readouts;

why not add a few little

convenience features to it
and enjoy the instrument as
being a good buy at yester-
year’s prices?

This article presents a
potpourri of ideas which |
have tried on my Heath
IM-17. They can be used on
almost any multimeter to
improve the instrument’s
performance and conve-
nience in actual use.

One thing that was all
too easy to do with the
Heath IM-17 was to leave it
turned on when not being
used and thus run down the
three-dollar mercury bat-
teries the manufacturer rec-
ommends to power the tran-
sistor circuitry. So, one of

Photo A. Front panel of the IM-17.
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the first items added was an
LED flasher circuit to indi-
cate that the meter was
turned on. The LM3909 cir-
cuit (Fig. 1) was used. The
LED itself was mounted on
the front panel of the meter
and can be seen in Photo A,
just under the letter “M" in
“voltmeter”

The LM3909 itself was
mounted on a piece of per-
forated board stock inside
the meter. In the Heath
IM-17, the on-off switch al-
so switches the 1.5-volt bat-
tery used for the Ohms cir-
cuit, so pin 5 of the LM3909
was simply connected to
this circuit. The LM3909
can be used with any bat-
tery voltage, however, sim-
ply by connecting a suit-
able series resistor to pin 5
(experiment with 1 kilohm
for a 9-volt battery). Consid-
ering that the whole LM3909
circuitry cost around $1.50,
its installation has paid for
itself many times over in
battery savings.

The IM-17 was housed
originally in a plastic carry-
ing case that folded shut.
The case was fine for field
work, but very awkward for
bench work. So, as shown in
Photo B, it was rehoused in
a home-built PlexiglasT™

case. One need not con-
struct such an elaborate
housing if a standard-size
metal enclosure can be
found. However, the Plexi-
glas was on hand and it is a
relatively easy material to
work with, using ordinary
hand tools.

The next step was to
modify the awkward test
lead setup in the IM-17_ Like
many multimeters, it had
three test leads: a common
lead, one lead for ac/Ohms,
and one lead for dc voltage
measurements. The number
of leads was awkward and
the types of leads supplied
were more suited to 10-Am-
pere battery circuits than
transistor circuitry. As
shown in Fig. 2(a), the only
reason for having a sepa-
rate dc lead was so that a
1-megohm isolating resistor
could be used in the dc
probe. Most modern multi-
meters do not have such a
resistor, and the usefulness
of such a resistor is debat-
able.

As shown in Fig. 2(b), the
resistor was moved back in-
to the inside of the IM-17
circuitry and this resulted in
there being only two test
leads needed for all func-
tions. The resistor was re-



MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE

T DOYOU? STUDY THE FACTS...

The IsoPole is building a strong reputation for quality in design and superi-
or performance. The IsoPole’s acceptance has already compelled another
large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative |soPole conical sleeve de-
couplers (pat. pend.) offer many new design advantages.

Y All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane ac
and present an unsightly bird’s roost with an inevitable “fallout zone" below. {
The IsoPoles have the broadest frequency coverage of any comparable VHF F
base station antenna. This means no loss of power output from one end of the
i 5 band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard 50 Ohm SO-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole,
you will not experience aggravating deviation in SWR with changes in weath-
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will

typically operate at least + 2 MHz outside the respective ham band without '51253;5
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned ISOPOLE
over a wider range outside the ham bands. 220JR
Our competitors have reacted to the IsoPole, maybe you should too! WS
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio ggg;[/gg

Distributor. For more information on other exciting AEA products, contact

ISO:409L955144 Advanced Electronic Applica-

1ISOPOLE 220 tions, Inc., P.O. Box 2160, n

sa495  Lynnwood, WA 98036. Brings you the'

MASTNOT  Call 206/775-7373 Breakthrough!
UPPLIE

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
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tained in the circuitry so as
not to upset the input impe-
dance of the dc-measuring
circuitry. The accessory
jack on the front panel was
used for connection to the
test leads. The use of the
jack allows one to use a va-
riety of test leads, shielded
or unshielded, and test leads
permanently connected to
accessory probes.

The ordinary test leads
used are small, flexible wire
types with grabber-type test
clips at the ends of the
leads (Radio Shack 278-
1160). However, there are
instances when a test prod
is useful. So, as shown in
Photo C, a regular test prod
can be used with one of the
grabber test clips by means
of a short length of wire at-
tached to the test prod. A
piece of insulating tubing is
slipped over the grabber
test clip when it is used with
the test prod. This arrange-
ment of test leads has prov-
en to be very handy and a
vast improvement over the
original test lead setup.

The IM-17 has a front-
panel switch marked DC+/
DC—. It is simply a DPDT
switch which reverses the
dc test leads for polarity re-
versal in case one has con-
nected the leads falsely in a
circuit. In reality, | rarely
used it. But what did prove
to be annoying was the con-
stant need to open and
short the test leads several

1.8V

e
R~
~ 100, F
6V
L] £l

Y|

LM3909

2 3 J:

Fig. 1. An LED flasher
guards against leaving the
battery circuit turned on in a

multimeter. The flashing
rate is about 1 Hz.

times when making Ohms
measurements, so that the
ZERO and OHMS controls
could be used to set the me-
ter deflection. The polarity
reversal switch was simply
rewired to short the test
leads, when desired, for
Ohms adjustments; and it
really does get some use in
this application

When testing any solid-
state devices using resis-
tances measurements, it is
important to know the po-
larity of the voltage that ap-
pears at the test leads. Many
VOMs have circuitry such
that the red lead is really
negative for Ohms mea-
surements. Most solid-state
multimeters, such as the

IM-17, are wired so that the
red lead is always positive.
There are exceptions, how-
ever, and one should check
a given instrument.

A disadvantage of most
multimeters for solid-state

Photo B. The IM-17 mounted in a home-built Plexiglas

housing.
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DC PROBE

ACCESSORY
/J7 JACK
IM  (IN PROBE)

B

AC /OHMS

= -

GROUND S
(o)

(s)

Fig. 2. Moving the 1M resistor inside the IM-17 allows two
test leads (plugged into the accessory jack) to be used for all

functions.

work is that they place too
much voltage across the
test leads. For instance,
when in-circuit measuring
the 10k resistor shown in
Fig. 3 using a meter which
has 1.5-volt Ohms batteries,
the Low-Ohms range pro-
duces enough voltage
across the test leads to
cause the transistor base-to-
emitter junction to con-
duct. The 10k resistor
would be shunted and a
false resistance reading ob-
tained

Most digital multimeters,
on the other hand, have
low-power Ohms ranges
where only 0.1 volt appears
across the test leads, so that

transistor junctions can't
conduct. There is no sense
in rebuilding an existing
multimeter to obtain low-
power-Ohms operation,
since we can obtain some
of the advantages of this
feature in other ways. The
first thing to do is to study
the resistance measurement
circuit used in a given in-
strument. It will normally
consist of the usual 1.5-volt
battery with series resis-
tances for different resis-
tance ranges and the meter
circuitry placed across the
series circuit. The series
range resistors determine
the current that flows and,
therefore, the voltage that

Photo C. New test leads as discussed in the text.
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The communications terminal that does it all!

TERMINALL is a hardware and software system
which converts your TRS-80 (Model | or lli) into
a state of the art communications terminal
TERMINALL is simple to use. TERMINALL has
superior performance. TERMINALL works with a
general purpose computer and is expandable
TERMINALL has it all!

Simplicity

TERMINALL was designed from the outset to be
easy to connect to your radio and easy to use
Plug into your receiver headphone jack and copy
Morse code, Baudot or ASCII. Plug into your CW
key jack and send Morse code. Attach a micro
phone connector and send Baudot or ASCII using
audio tones {AFSK). That's all there is to hooking
itup

The software may be loaded into your computer
from cassette or disk. Enter your callsign and
the time and you will start receiving immediately
No settings or adjustments are necessary 1o re
celve Morse code—it's fully automatic —and it
works! You may type your message while receiv
ing or transmitting

You will be on the air, receiving and transmitting
any mode in minutes. As we said, TERMINALL
is simple

Turlock, CA 95380

ROTRONICS, i. ®

1125 N. Golden State Blvd.

(209) 667-2888 / 634-8888

Superior Performance

TERMINALL can do so much that it's simply not
possible to list all the features in this limited
space. Here are just some of the highlights

B Muiti-Level Displays: Edit window on top to
enter transmit text or program messages. Status
window displays mode, operating parameters,
prompts and error messages. Dialogue window
displays received and transmitted text in chrono
logical order. Review window allows examining
and editing historical text while receiving or
transmitting

B Fantastic Morse reception: Six stage active
filter demodulator copies the weak ones. Auto

adaptive Morse algorithm copies the sloppy ones
Keyboard selectable noise threshold. Received

code speed displayed on status line

B Hardware clock: Maintains correct time during
all operations, including cassette /0. User pro
grammable time/date format

B Full ASCII capabilities: Upper and Lower case
control codes, even/odd/or no parity, 6, 7 or 8
data bits, 75 or 110 baud

B Multiple user-defined WRU: For each of four
WRU functions, you can select any combination
of (1) Initlate sequence, (2) Terminate sequence
(including none or timeout), (3) What to transmit
back (it anything—including ID in any mode
message, serial number, time/date), and (4)
Whether 10 save on tape or not. WRU functions
work in all modes (Morse, Baudot, ASCH)

[.,.:.ﬂ

M Buffered ASCHl parallel printer output: Select
edited historic text, all text. or WRU activated
(""AUTO START") text

B Word wrapping, word mode editing, diddie
ignore carriage returns, user programmable end
of line sequence, adjustable carriage width
Transmit delay (fixed. none, or auto adaptive).
Break mode, Keyboard selectable: baud rate
shift, CW ID keying, unshift-on-space, signal
invert

B Rexible interfacing: Builtin: Separate CW and
RTTY demodulators, AFSK, CW and PTT keying.
20/60 mil loop interconnect, RS232 IN and OUT
hand-key input, sidetone output, and jumper
selectable 110/220 volt AC power supply

General Purpose vs Dedicated

TERMINALL has capabilities far surpassing other
‘dedicated terminal” systems. And yet, since it
works on a general purpose computer, the
majority of your investment (the TRS-80) is
spread out over many different applications

not just radio communications. And your system
is expandable. For example, Disk based mailbox
software may be added at any time

Simplicity ot Operation. Superior Performance.
General Purpose Computer. What are you waiting
for? This is the way to go!

Complete with software on cassette (including
disk loading version), assembied and tested
hardware, and extensive instruction manual
Specify Model | or Model Il). Level If 16K
required. $499.

15 Day Money Back Trial Period. One year parts and labor limited
warranty. Add $4 shipping in U.S.A. CA residents add 6% sales tax.

We continue to experience telephone difficulties, please keep trying.
*Recognized trademark of Tandy Corporation.

~ Reader Service—see page 114
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£—TEST LEAOS

Fig. 3. If the voltage across
the test leads causes the
transistor base-to-emitter
junction to conduct, the 10k
resistor cannot be measured
in-circuit.

[TEST PROBE
[ R, -

S e g

10-1IM

FOR MOST
SOLID - STATE
MULTIMETERS

Fig. 4. A simple switchable
resistor can add a 2 X range
extension feature to a multi-
meter for dc voltage mea-
surements.

special function keys
512 character text buffer

LTRIFIG shift

MKB-2000 (Morse Only)
RTTY/ASCII Option

Send For

Free Information
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¢ Other options—Memory expansion, AFSK modulator

appears across an external
resistance being measured.

By exercising Ohm’s law
a bit, one can readily deter-
mine the maximum resis-
tance that can be measured
before the voltage across
the external resistor exceeds
0.1-0.2 volts. In the case of
the IM-17 on the 10XR
range, it is about 75 kilohms.
So, if one has a general idea
of the value of in-circuit re-
sistors one is trying to mea-
sure, a suitable resistance
range can be chosen to pre-
vent too much voltage from
appearing across the test
leads. Another approach is
to place a resistor across
the test leads which is di-
mensioned to keep the volt-
age across it to about 0.1-
0.2 volts. Then external re-
sistors are measured as par-
alleled resistors. Admitted-
ly, this is an awkward proce-
dure but it does work where
great accuracy is not needed.

A nice feature of many
digital multimeters is an

10 reprogrammable 50 character Message memories
5-99 WPM, keyboard selectable

Built-in sidetone with adjustable tone and volume
Bufter/Memory tullness indicators

1 year warranty on parts and labor

Attractive anodized brushed aluminum and gray
wrinkle finish case, only 13.3x 9.4 x 3.5in.
RTTY/ASCII option includes—*Brag Tape” interface,
CW ID, QBF and RY test méssages, auto CR/LF and

$319.00
75.00

QUALITY AT AN AFFORDABLE PRICE
MKB-2000

Complete set of alphanumeric, punctuation, and

overrange capability when
making voltage measure-
ments. So, if one is measur-
ing a voltage just slightly
greater than that for which
the range switch is set, a
reading will still be ob-
tained. Usually one doesn’t
err that much when setting
a range switch. For in-
stance, one might think that
a voltage is 9 volts and have
it turn out to be 12 volts. So,
a range switch might be set
to 10 volts, and not to the
next step of 100 volts.

A simple way to add an
overrange feature to an
analog instrument is by
means of a series resistor in
a test lead as shown in Fig.
4. The value of the resistor
has to be found by experi-
ment to suit the input im-
pedance of a given instru-
ment. For the IM-17 on the
dc voltage ranges, it is
about 11 megohms. When
the resistor is in the circuit,
the voltage ranges are dou-
bled. The 0-1-volt range be-

MVD-1000

Copies Morse Code directly from your receiver
Automatic speed tracking with self calibration

6-60 WPM speed range

control

noise rejection

needed

* Two page display with 16 lines of 32 characters per

page

* Attractive anodized brushed aluminum and gray wrinkle

finish case, only 3x 10 x 10 in.

* RTTY/ASCII option includes demodulator

MVD-1000 (Morse Only)
RTTY/ASCII Option

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

IDGMJELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

v 411

Manual speed tracking to give operator more
Active filters and digital sampling for increased

Operates with any TV set, no expensive monitor

(608) 362-0410

comes a 0-2-volt range, etc.
Having the resistor and
switch mounted in a test
prod housing makes opera-
tion very convenient and
fast.

Finally, it is often useful
to display a brief summary
of an instrument’s specifi-
cations on its front panel
Often when confusing test
readings are obtained, the
cause is that the loading
characteristics of the instru-
ment are affecting the mea-
surement. Note on the front
panel of the IM-17 (Photo A)
that the ac/dc loading char-
acteristics are shown using
a small taped label below
the meter. If a given instru-
ment has ac/dc current
ranges, don’t neglect to
note the voltage drop
across the various current
ranges. Some meters have
significant voltage drops on
their current ranges which
can lead to false readings
when measuring currents in
low voltage circuits. @

$369.00
89.00




m One-Stop Component Center ™

This is a partial listing of over 500 items available
Belmont, California 94002, s, TTOM 500 authorized Jim-pak Distributors:

== LS Schottky biiiod

ﬁ ..... eS0T . & 79
: {1 ..... gg nHLSls . . Lo

..... Al 4L i o I
GRAB BAGS ..... 255 74LS139 . . . . 149
AV IO T R 8 Y j74LS0. . . .. 55 74080154 T UL . 2D
..... 1.09  74LSI1S7. ... 149
..... .56  74LSl6l. .. . 179
GBI100 Cer. Caps. (10) 2.9 GBI23 Heat Sinks (30) 395 74538, | . . . T

a ea n o

GBI0l Mylar Caps. (60) 4.95  GBI127 Transistors (100) 3.95 74t543§ """ 1'23 32',:2}973 F &, }'gg
GBI102 Electrolytics (60) 4.95 GBI37 Chokes (50) 395 70847 - | | 145  74LS193 . . . . 189
GBI103 Tantalums (40 4.95 GBl33 Term. Strips (40) 3.95 TABTUD. = o« x 1'79 745221 . 1'95

GBI08 TTL IC's (50) 495 GBI40 Spcr/Stndff(1s0) 2.95 § 7/-298 <« - . vovoq 8
GBI110 Asst. LEDs (100) 595 GBI4l Washers (200)  2.95 f 74LS73. . . . . 79 TALS244 . .. . 249
GBI13 Trimmers (30)  4.95 GBI145 Lugs (100 2.95 §74LS74. . . . . .79 7aLSs245 . . . . 349
GBI1l6 %w Resist. (200) 2.95 GBIS4 1&2w Resist.(100) 2.95 § 74LS75. . . . . .99 74LS367 . . .. 128
GBI17 ®LW Resist. (200) 295 GBI162 7-Seg. Dspl 850)595 JALSES. . . . . 195  74LS374 . . . . 2.49
GBI20 StideSwitch(%) 395 GBI73 3/8" Pots. (100 5.95 § 74890, . . . . 1.09  81LS97. . . . . 2.49

: SOCKETS g
JE215 Adjustable | ad
Dua' Power Supp'y Low Profile Wire Wrap
?4plr|\ LPP. .. 2/59 Mpin WW tin .75
General Description: The JE215 is a Dual Power |16 Bin Lb - - 3/% 16 bin ww oin- 139
Supply with independent adjustable positive and nega- I8pinLP. .. 2/.89 16 pin WW goid 1.19
tive output voltages. A separate adjustment for each | 20 gm P '2%(9)2 [+ g:: ey gg:g &
of the supplies provides the user unlimited applications 24pinLP. .. .19 14p.plug/coverl.2d
2 Watt @ 70°C 4 Watt @ 70° for IC current voltage requirements. The’supply can 28pinLP. .. .82 16p. plug/coverl.39
% k- > also be used as a general all-purpose variable power |3 PInLP. .. .99 = 2 p. plug/coverlss
7/8" Slotted Shaft 15 Turn Pot. supply 4 pin LP. . . 119 Aiso, The MolexLine
Linear Taper Linear Taper ‘ FEATURES

¢ Adjustable regulated l;;(o:wer sugploieé IN?S! OD ES §/( SIR QJ;IZISQLSTO 5/?19

v VBCs sl ANISlvgs -uw # y cton 1o, 2
1K 5K 10K | 1002 5009 1K Y ool o ech Supoiy 75 & i T 2750 INZ2A. L. .28
25K 50K 100K | 5K 10K 50K ) ?;/\?gc@@ssogg\AAIO\;DC@750mA, Imiéo"% ..... sg.gg %m%ggg;\. 3 o 2/.33
1 Meg 100K 500K 1Meg VRS e JN400). | | . . 4750 2N3TI2. . . . . 2.5
® Two, 3-terminal ad]. IC regulators :m:gg_‘} ) “ :;gg %mgg% ~~~~~ g;gg
CMU..$2.95 | 830P..$1.79 o Hagtleiny SR o: codfig & lNagggI 2% :12;:23 gmmg LM gﬂg

* LED ""on’ indicator IN4733. . . . . SN CINET ¢ o W e <
. Prlntechoard Construction :m:;g ..... Zgg gmggg ..... %;gg

SMIROMAC DU oo | gt ETENSEESE e & 8« o8 ARE - mod S ;
* Size: 3.1/2"w x 5-1/16"L x 2" H m:;ﬁg ~~~~~ g;-gg %R?gé? ----- 2%;3

JE215 Adj. Dual Power Supply Kit (as shown)} . . $24.95 CAPACITORS

: — Dipped Tantalum ELECTROLYTIC

(Picture not shown but simijar in construction to above) Imfd @35V 2/.89 Imfd @50V 3/.69

JE200 Reg. Power Supply Kit{SVDC, 1amp) . . $14.95 47mfd@35v  2/.89 4.7mfd@SOV  2/.59
JE205 Adapter Brd. {to JE200) :5,:9 & :12V. . $12.95 |} Imfd@35V 2/.89  10mfd @S0V 2/.69
JE210 Var. Pwr. Sply. Kit, 5-15VDC, to 1.5amp. . $19.95 2.2mfd @25V 2/1.09 2mfa @S0V 2/.19
3.3mfd@2sv  2/1.19 47mfd @50V 2/.89

Gmaesy Wiy mmessy 2
omf v S m .
DESK TOP ENCLOSURES Bmideskv 39  InomidesV 119
100V MYLAR 2200mfd @16V 1.33
.001-.0lmfd 4/ 79 50V CERAMIC
.022mfd 4789  10pf-022mfd  4/.59
047mfd 4799  .047mfd 4/.69
JImfd 4/1.9  Imfd 4/.79
.2mfd 4/1.29
MICROPROCESSORS
Z80A CPU (4MH2) 14.95
MC6800 8 Bit MPU 14.95
ggt}gA ?Piu 1/O Port ggg
DB2P  D-Subminlature Plug 395 | DTE-8 (Pictured) . .. ........... $31.95 it G i
DBXS  D-Subminiature Socket 495 | DTE-11 (Pictured) . . . . ... .... ... 3495 | iS00 Qhovacter Ganerator o 128
YTV goveL it DBZP/S A R e 36.95 | 8797 Tri-State Hex Buffer 2.5
UGSS/U BNC Plug 2119 | DTE-HK (Case for JEBOO) . . ....... 4785 4oy I s e b Encdutr 1
UG89/U BNC Jack 3.95 | DTE-AK (Case for JE610) (Pictured) . .. 52.95 | 71143 4K Static RAM (300ns) 6.95
UGLS/U UHF Adapter ) MKa4ll6 16K Dynamic RAM (250ns) 4.95
. R A i e i Lo JOY 2708 8K EPROM 6.95
dapter c
Pk UHE RIS i% STICKS 2716 16K EPROM (+5V) 10.95
/U ug 2 e -
UG103¢/U BNC Bulkhead Recp. 149 Digital Thermometer Kit
-~ LINEAR i u |
LM30IN., . LM7805T . . . L75 !
LM30SH. . . . 1% CmmpT | 1R
LM307N. . .. .75 LMZ8IST ... LS
LM308N. . .. 119 LM380N. ... 14 !
LM309K. . . . 2.5 LM38AN. . . . 2.49 , !
LM3ION. . . . 2.69 LMSSSN. . . . .69 .
LM3UN. . .. 149 LMS%N. . . . 1.49
LM3L7T 229 LM56SN. . . . 1.9 L] P \
i s % -
M 95 LMSGIN. . . . L1719 | JS-100K 100K Linear Taper Pots . . . . . . $5.49
LM320K-5 2.25 ISNVIT23N e . « .70 Y Dual ftchi trot f door/outd
LM7306T 1% Lm7alN. . . . 65| JVC-40 40K (2) Video Controller . . . . . 5.95 1 or'Gusi monitoring, Continuoys LED, 8% ht, disstays
LM7912T 1.7 LMI3ION . . . 295 Range: -40°F to 199: 40°C loc‘lOO CSAccwacv
M791 ] 458N . . . .99 1 inal. Set f hrenh Isius. Simulated
tM3335KT ;;g tm{dgN ... 1589 WALL TRANSFORMERS vsvaln:?':as: AC‘»}Va?i'ad:D'(eer x:;:luod'ede SR
LM324 N 129 LMUIN . . . 19| Ac2o50 250mA 12VAC (117V/60Hz) $8:05) [ ‘SEEL DER X6 S/ETw x 1 519
GRASETT ol e o) LMI80ON . . . 4.29 AFE s
o N I 19 | bve200 200mA 9VAC (117V/60Hz) . . 395 | JESOO ... ... ... $39.95
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HI-GQ BALUN
Q

For dipoles, yagis, inverted

vees & doublets ./\)
* Replaces center insulator > % "g
Y -

Puts power in antenna
* Broadbanded 3-40 MHz

* Small, lightweight and Hi-Q
weatherproof Balun

* 1:1impedance ratio

* For full legal power and more
* Helps eliminate TV

* WIith SO-239 connector

$10.95 ar

HI-Q ANTENNA
CENTER INSULATOR
~

1 ‘\D
b Small, rugged, lightweight,
»  weatherproof

Replaces center insulator

O
~4 A Handles full legal power
> and more

$5 A 95 With SO-239 connector

( C.B. TO 10 METER KITS &)

AMERICA’S #1 SOURCE FOR
10 METER C.B. KITS

IN STOCK—Kits for most C.B. Models—
A.M. and S.S.B.

COMPLETE KITS—Includes all parts and de-
tailed instructions for both crystal and
P.L.L. synthesizers.

CUSTOM ENGINEERED—For easy installa-
tion with minimum amount of time and test
equipment.

FLEXIBLE BAND COVERAGE—To provide |
MHz coverage for most P.L.L. chassis and
up to 2 MHz on special order for some
types.

LOW COST—Kit prices range from $10.00
to $50.00, according to parts required.
Average kit price under $25.00.

Free catalog—write or call today for our
free 10 meter catalog. Includes details on
kits and our many other products.

AMERICAN CRYSTAL SUPPLY COMPANY

HI-Q ANTENNA
END INSULATORS

Rugged. lightweight, Injection molded
of top quality material, with high dielec
tric qualities, and excellent weather
ability. End insulators are constructed
In a spiral unending fashion to permit
winding of loading coils or partial wind
Ing tor tuned traps

May be used for

* Guy wire strain insulators

¢ End or center insulators for
antennas

$495 ¢ Construction of antenna load-

Patent No.
4,091,350 Ing coils or multiband traps
WITH HI-Q

PRICE WITH CENTER

MODEL BANDS LENGTH HI-Q BALUN INSULATOR

Dipoles

D-80 80175 130 $28.95 $24 95

D-40 4015 66 2595 21.95

D-20 20 33 24.95 20.95

D-15 15 22 23.95 19.95

D10 10 16 22.95 18.95

Shortened dipoles

SD-80 80175 31.95 27.95

SD-40 40 45 28.95 24,95

Parallel dipoles

PD-8010 80,40,20,10115 130 39.95 35.95

PD-4010  40,20,10115 66 33.95 29.95

PD-8040 B0.40/15 130 35.95 3195

PD-4020 40,2015 66 29.95 25.95

Dipole shorteners - only, same as Indicated in SD models

S-80 80175 $11.95/pr

S$-40 40 $10.95/pr

Al antennas are complete with HI-Q Balun or HI-Q Antenna
Center Insulator, No. 14 antenna wire, ceramic insulators
100" nylon antenna support rope (SD models only 509. rated
for full legal power. Antennas may be used as an inverted V
and may also be used by MARS or SWLs

Antenna accessories — avallable 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
Available at your tavorite dealer or order direct from

Van
Gorden L2

Engineering

BOX 21303, 5. BUCLID, OHIO 44121 ShaletliDariesagi=t

P.O. BOX 638
WEST YARMOUTH, MA. 02673

617)771-4634
R -
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MICROWAVE DOWN CONVERTERS
2000-2500 MHZ
FEWER
Oug,

Converter Kit 35.00
Complete with PC board parts, and
ten page instruction brochure

510
WO C\.\\Pbi-éswm—\

Printed Circuit Board & 10 page Instruction
Brochure 15.95
Complete Board 60.00
Assembled and tested
Adjustable Power Supply Kits 25.00
Adjustable Power Supply
Assembled and tested. with case . . 40.00
Yagi Cigar Antenna 35.00
MRF 901 transistor 3.50
DownConverter, Assembled and tested
encased and waterproofed, withyagi
antenna, 30 feet RG59 coaxlal cable, and
3feetRG59 with 75 to 300 ohm
adapter, and power supply 170.00

TERMS: CASHIER CHECK. MONEY ORDER BANK
CARD, PERSONAL CHECK. [~ ]
MosterCard

HIGH FREQUENCY
TECHNOLOGY SYSTEMS

7308 AMY STREET
DALLAS, TEXAS75217
(214)343-1017

10a.m.-7p.m. CST
Mon. theu Fri




SIGNALCRAFTER®
Automatic Computing
Power Meter

¢ Automatic SWR Reading
¢ Precision Power Measurement

The new SIGNALCRAFTERS computing SWR/POWER METERS are in a class by
themselves. SIGNALCRAFTERS EXCLUSIVE integrated circuit CHIPS compute
SWR automatically, thus eliminating the need for any “set” or “sensitivity” control
The built-in analog computer operates over a power range of one watt to several
kilowatts. All models feature: —Selectable Peak or Average Power response —Self-
indicating Push Buttons —Rugged taut-band meters —Interchangeable Plug-in
directional couplers that can be remote mounted if desired —Handsome heavy-
duty low profile metal cabinets that compliment the latest transceiver designs —D.C.
Output Receptacle supplies a voltage that follows meter readings. These outputs
are used to drive many different possible accessories, such as A-D converters,
remote meters, alarm and controi devices.

The Model 30 SWR/POWER METER
dual display unit. Both Power and
SWR are handled automatically.
Auto-ranging automatically selects
the proper power range according to
the ievel detected on the transmis-
sion line and indicates the range on
front panel LED’s. Operator canover-
ride this feature if desired by selecting
any of the three basic ranges manually. Two large taut-band metersindicateforward
power and SWR. Complete hands-off operation! And there is more! Self-indicating
front panel push-buttons allow antenna selection aswell. Fullscaleaccuracyis 6%
at 1to 1 SWR. Selection of three antennas and a dummy load is possible. Accessory
jack on rear panel provides 12 volts 60 Hz AC for any remote antenna relays.
(Operates from 110 volts 60 Hz AC.) Width: 8%." Height: 4%", Depth: 6”

Model 30 (lesscoupler) ........... L d A e

The Models 31 and 32 are
both single meter units —each
in a class by itself. They are
portable battery operated mi
cro power instruments. A sin
gle meter displays either SWR
or POWER as desired. The
Model 31 has a single power w

range. The Model 32 features >

dual power ranges and both have an instant battery check feature Both models
perform with the same accuracy and precision as the Model 30andanadvanced low
current design provides battery life that is truly outstanding The units operate from
a standard, easily avallable, 9-voltbattery which isincluded or can beoperated from
a standard 110 volts 60Hz AC to 9 volts DC adapter (available as an optional unit)
Width: 44", Height: 412", Depth: 5"

=

Model 31 (31A—0 to 200W) (less coupler) . R Rl EErded e ~ il $175.00
Model 31 (32A—0 to 200W, 0 to 2000W) (32B8—0 to 20W, 0 to 200W)
(16SSICOUPIET) oun g onkisim v s oo psne 86 bnis o mop s s ad vrdadrmasofonsosonss $200.00

SIGNALCRAFTER DIRECTIONAL COUPLERS

MODEL HF 231 (1.8 to 30 mHz) tor use with 50 chm coaxial cable. Less than 1.05 dB insertion SWR (max.)
Equipped with two SO-239 UHF connectors (1 input-1output) which plugs directly into rear of Models 30, 31
and 32, or can be remote mounted

Model HF 231 . .. $66.00
MODEL HF 231A(1.8 to 30 mHz) for use with 75 ohm coaxial cable, otherwise same as HF 231
Model HF 231A $66.00

MODEL UV900 (50 to 900 mHz) for use with 50 chmcoaxialcable. Lessthan 1.1 dBinsertion SWR. Response:
+ 5 dB over cgmplete range of 50 to 550 MHz, £1.0 dB from 30 to 1000 MHz. Equipped with type "N connec-
tors. Plugs into Models 30, 31 or 32 by using any length remote cable RCA phono-type receptacles used (2)
Model UV300 $90.00
OTHER COUPLERS AND ACCESSORIES AVAILABLE — contact factory

SIGNALCRAFTERS INC.
5460 BUENA VISTA DRIVE, SHAWNEE MISSION, KANSAS 66205
913/236-7300; TELEX: 42-4171

Prices include shipment to all U.S.A. Kansas residents add 3% percent »66
VISA and MasterCard accepted

+ Reader Service—see page 114

Alaska Microwave Labs

4335 E. STH STREEY — DEPT. 73
ANCHORAGE. ALASKA 99504
(907)338-0340

»406

TRANSISTORS

MRF901 FT4.5GHZ
MRF911 FT50GHZ
BFR90 FT50GHZ
BRF91 FT5.0GHZ
NEC 02137 FT4.5GHZ
NEC 02135 FT4.5GHZ

TYPE NF 2.708 MAG 1208 @ 2.0GHZ
NEC 64535 FT8 5GHZ

NF 2 008 MAG 1508 @2 0GHZ

HOT CARRIER DIODES

MBO101 UHF-MICRO $1.50
ND4131 4GHZ NF 57508 $21 00
HN-1 4GHZ NF 6508 $2.00

CHIP CAPACITORS

1.2.22.33.47.68.10.18
22.27.47.100 120, 180
220 270. 330. 390. 470. 560
680. 820, 1K. 1.2K. 1.8K
39K 82K 10K 100K

TEFLON CIRCUIT BOARD

APPROX. 325 x50 x 010
APPROX 3.25 x 5.0" x .312
APPROX. 3.25 x 50" x .0625

1000 Pf SOLDER TYPE
470 P1 SOLDER TYPE
DUAL GATE MOSFET

RCA 40673 $1.50

GaAs FETS

MGF 1400 NF 2.008

@ 4GHZ MAG 1508
MGF 1412 NF 0 808

@ 4GHZ MAG 18 DB

CHIP RESISTORS

SETOF 31 IP RESI -

50 OHM T NETWORK 308 PAD $6 @

COAX CONNECTORS

X BAND COMPONENTS

U OUR GHZ 10+/-5MW
WR-90 WAVEGUIDE MOUNTING
IMP SO 5 55(

) -20MW WR-90 MOUNTING
FILTER/MIXER 8.2 to 12 4GHZ

WR90 MOUNTING

HORN ANTENNA 18:/-108 GAIN AT

0 525G} 90 MOUNTING
WAVE GUIDE FLANGE WR-90

SILVER PLATING KIT

will plate Copper Brass Bronze
Nicket, Tin, Pewler Gold and most
white metal alloys.

141 Semi-rigid Cable. Approx. 24 DB
Loss per 100 t @ 4GHZ Price Is per
1 +/-' inch max length 1s 5 ft
Other lengths by specral order

PISTON TRIMMERS

TRIKO 201-01M .3-18pt 53pf 1-8pt

OPEN AT 8PM EST
~ CLOSED AT 8PM PST
IF YOU DO NOT SEE i

WHAT YOU WANT A

ORDERS ARE POSTAGE PAID
DD-—-VISA-MASTERCHARG
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Chris Brown KA1D
73 Magazine Staff

Amateur Radio, Super Hobby!

— a breezy new intro to the world of hamming

Amateur Radio, Super Hob-
by! by Vince Luciani K2V/.
Cologne Press (PO Box 682,
Cologne N} 08213), 139
pages, $8.95 softcover,
$14.95 hardcover.

ou’re trying to interest a

friend at work in ham
radio. You cast about for an
adequate definition of what
the hobby is like and what it
means to you. More often
than not, you can’t put the
right words together. You
find it hard to express exact-
ly what it is you get out of
hamming. So, you do the
next best thing and try to
recommend some reading
material. Nothing stuffy or
technical and certainly
none of those frightening li-
cense manuals. What you
need is a breezy introduc-
tion to the world of recrea-
tional radio. Unfortunately,
breezy introductions to
ham radio are hard to find.
Most introductory texts get
mired in details, hung up on
technology, and in a rut
over regulations.

Your friend, her interest
waning, is beginning to
question the appeal of a
leisure-time activity that re-
quires tough licensing ex-
ams, a fortune spent on
equipment, and an affinity
for self-abuse. Eventually,
she buys a membership in a
racquetball club, plays
once a month, and avoids
the weird electronics freak
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she works with. You blew it.

What you should have
done is given her a copy of
Amateur Radio, Super Hob-
by! by Vince Luciani K2V).
This new book is the easy
reading overview all Elmers
have been waiting for.
Within its 144 pages, most
of the aspects and appeal
of hamming are isolated,
identified, and examined.
More importantly, the book
keeps its focus on the most
intriguing element of our
hobby, the people. Almost
1/3 of the book is devoted
to interviews with and
stories about people who
also happen to be hams.

The book contains 42
short chapters. The chap-
ters present the detailed
vignettes that make up the
larger canvas of ham radio.
Chapters cover a broad
range of topics, and titles
include: What Is 1t?, Who
Can Join, How to Join, DX,
Then And Now, Big Peo-
ple—Little People, The
Benefits, Ladies in Amateur
Radio, Equipment Costs,
The Shack, Amateur Maga-
zines, The Novice Exam,
FCC Gettysburg, Roll Your
Own, and many more.

In a particularly poignant
chapter called “The First
Time Through,” Luciani iso-
lates the moment of the
first successful Novice
QSO, a moment most of us
have experienced but many
have forgotten. As | read his

account, |1,
bered.

He writes, ”“You have
stumbled your way through
your first CQ call. . . When
you finish, you stand by
with fingers gripped unfeel-
ing around a pencil you in-
tend to write with. .. You
almost hope no one will re-
spond so that you might put
this off for another, more
relaxed, time.. . and then
you find out. ‘That's my
callsign! Someone heard!
Someone is answering!’
May | suggest that you
savor the moment? It will
never come again.”

In an equally vivid pas-
sage in the same chapter,
Luciani captures another
moment familiar to most
hams but totally alien to
the non-ham, the late-night
QSO.

"The hour is well past
midnight. The house is per-
fectly quiet. Lights are
out, even in your ham
shack, except for the soft,
reassuring glow of dial
lights. This is the supreme
moment in which to seek
the companionship of an-
other hobby member—one
who also is awaiting the
predestined crossing of
your lives. This, you will
find, is a moment in time
when the distant world
seems entirely at peace.
When life itself seems to
hang loose and when all
seems right within the

too, remem-

security of your den. This is
the moment in which to
make a new friend. . . This,
to me, is truly what amateur
radio is about.”

Amateur Radio, Super
Hobby! is full of such mo-
ments. It is one of the few
books I've read that suc-
cessfully telegraphs the en-
joyment and excitement of
our usually misrepresented
hobby in a way the non-
ham can understand. As an
added plus, the book pro-
vides the neophyte with
sound advice on the easiest
and least expensive ways to
get involved with ham ra-
dio.

It is written with feeling,
adequately illustrated with
cartoons, carefully laid out,
and produced with atten-
tion to quality and detail. It
iS unique in its people-
oriented approach to the
subject and, at present, has
no equal in the area of in-
troductory amateur litera-
ture.

If you have a potential
convert to the cause of ham
radio within your grasp, this
book might just bring them
over. At the reasonable
price of $8.95, it’s certainly
worth the investment. And,
as you yourself read it, you
may find that it evokes
some fond and long forgot-
ten memories of your own
ham career. It is thoroughly
enjoyable and | highly rec-
ommend it.



Alyson Grupp N1BE]
73 Magazine Staff

A Guide to Amateur Radio

— book review of an English import

A Guide to Amateur Radio
by Pat Hawker G3VA. 18th
edition, 144 pages, paper-
back, £2.99 (including
postage and handling) from
RSGB (35 Doughty Street,
London WCIN 2AE, Great
Britain) worldwide, pub-
lished July 25, 1980.

fter a steady diet of

American radio books,
it can be quite illuminating
to read a book written from
an English amateur’s point
of view. A Guide to Ama-
teur Radio (published by the
Radio Society of Great Bri-
tain) offers insights into
hamming in another coun-
try and is an excellent aH-
around book on ham radio,
no matter which side of the
pond you stand on. While
many American books im-

N\PEOPLE WHO KNOW QUALITY

AND NEED RELIABILITY

mediately overwhelm the
reader with facts and for-
mulas, this book gives infor-
mation in a conversational
style. The author assumes
that your goal is to own and
operate your own radio sta-
tion, not just pass an exam.
Theory is described in dif-
ferent terms than American
books use, and the fresh ap-
proach can lead to a new
understanding of technical
matters.

The first chapter answers
many questions asked by
newcomers to ham radio.
Subjects covered include
cost, callsigns, and how to
become an amateur. The
second chapter is called
“Getting Started,” and it
prepares the reader to do
just that. Propagation and
the construction of listen-
ing antennas are subjects of

special interest to someone
who is just beginning to
listen to both amateur and
shortwave transmissions.
Also discussed are station
layout, test equipment, and
different modes of trans-
mission. Theory is consis-
tently worked into the text
at places where questions
naturally arise.

A well-illustrated section
on the history and develop-
ment of radio gear is includ-
ed, and there are short
notes on about 250 pieces
of radio gear in current use.
A chapter entitled “"Work-
shop Practice” covers all
aspects of construction
The author describes in de-
tail everything from materi-
als and tools to the aesthet-
ics of a finished product.
With this background, the
home-brewer can construct
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a project that is attractive
as well as functional.

At the end of the book
are tables and charts of,
among other things, Q sig-
nals, callsign assignments,
band allotment, and com-
mon abbreviations. There is
also a sample of questions
from the British license ex-
am, which is not all that dif-
ferent from the US tests.

Rather than a list of ab-
stract theories you must
memorize in order to pass
an exam, this book offers
enticement and encourage-
ment. It concentrates on
the practical things you’ll
want to know as you assem-
ble and operate your own
station. After you read this
book, you will be prepared
to get your license, but
more importantly, you’ll be
ready to actually use it! H

) TRAP ANTENNAS !!

e b g)—- Plenis o

FOR ALL MAKES & MODELS OF AMATEUR
- TRANSMITTERS .
R 2000 WATTS SSB
A TTS CW. INPUT FOR NOVICE AND
ALL CLASS AMATEURSt

WANT TO KNOW WHY?
Send for descriptive brochure and information

FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB

~323 $8.00 US, $9.00 CANADA—$12 OVERSEAS
Desler inuarses Wiromnesd

Vol UT Catedng $1.99 efumsenc

FOX-TANGO CORPORATION

Box 15944S, West Palm Beach, Florida 33406

;; — el

+ Reader Service—see page 114

COMPLETE AS SHOWN witn 90 ft. RGBBU-82 ohm tecakne, and PL28S connector, insulators. 30 ft
300 B test dacron end supports, center CONNEctor wRh bUIR in Hgnining arrester and static discharge =
moided. sesled, weatherpioot, resonant traps 1"X8"- you Just swich 10 band desited for sacedent worldwide

> ot Low SWR over all bands ~Tuners ul‘uN.:!:N(:T ';EOE WILL.E\;ER‘.r:g[.B

's - $lopers - in attics, 0n buikding tops or narrow tots . The ONLY NNA )
:5’:’\1:5(517‘:(0 BANDSY MITH RGY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDEDA
80+40-20-15-10-6 mater- 2 trap --- 104 ft. with 90 1. RGS6U - connector -Modst 998BUA $79.95
40-20-15-10 meter - 2 trap ==+ 54 11, with 90 11, RGBBU - connector - Madel 1001BUA $78.95
20-15:10 meter «— 2 trap - 261t whth 90 1. RG50U - connecior - Model 100TBUA $7795
SENO FULL PRICE FOR POSTPAID INSURED. DEL. IN USA (Canads s $500 estra for postage - clerical»
custorm etcyor order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Give number and ex
aste. Ph 1-308-236-5333 OAM - 6PM wees days. We sho in 2-3 deys. ALL PRICES WILL INCREASE
SAVE - ORDER NOW! Al antennas guaantesc for | yaar. 10 day money beck el f ceturned in new conamion!
Mads n USA FREE INFO, AVAILABLE ONLY FR A76 80

WESTERN ELECTRONICS Det. = Kearney, Nebrasis, 68647

i SYNNILINY dvVdl ANVE 11V

73 Magazine * June, 1981 97




Dave Ingram K4TW|
Associate Editor

Eastwood Village #1201 So.
Rte. 11, Box 499
Birmingham AL 35210

Get Your Shack Together

here are few occasions
when a certain accesso-
ry or item comes along
which | personally find
overwhelmingly exciting;
however, the S-F radio desk
is something worthy of con-
siderable excitement! Ad-
vertisement photos don’t
do justice to this item; it’s a
beautiful and sturdy desk
which could set you think-
ing about remodeling the
complete ham shack to
match this enclosure.
My first exposure to the
S-F desk was at the Atlanta
Convention. Its warm pe-

can finish attracted me like
a magnet from several
booths’ distance. | tried
everything short of taking
an ax to the desk, and it
maintained its sturdiness.
Armspan to desk width and
height was perfect, and the
cutaway sides allowed me
to sit sideways and stretch
out at an angle | personally
enjoy. Here, finally, was a
desk I could live with re-
gardless of future equip-
ment changes, operating
style changes, physical po-
sitions, etc.

Before the S-F desk ar-
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TXR70A
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rived at my home, my gear
had been spread on a 7-foot
table (a door between sets
of file drawers) and stuffed
into a shelf unit behind the
desk. Although two low-
band kilowatt rigs, a QRP
rig, an, OSCAR rig, 2-meter
FM, and two SSTV setups
were included, | could only
operate one setup without
banging knees into drawers
or moving gear each day.

My need for numerous
drawers coupled with my
desire for massive air circu-
lation around a large rf am-
plifier ruled out the larger
S-F desk (48 inches wide,
rather than the standard
36-inch version; other di-
mensions identical). Finally
the solution evolved: Install
the S-F desk against a wall
adjacent to the other desk,
shorten the 7-foot desk to 3
feet, and use the area be-
tween desks for rf amplifier
power supplies and incom-
ing antenna leads. The sta-
tion’s SSTV camera also
was placed in this area, per-
mitting it to view either op-
erating position. Then a
Yucca tree was added pure-
ly for decor. The final result
is two complete setups
which can be operated in-
dependently or simulta-
neously as desired —with-
out moving gear or banging
knees.

The S-F desk is shipped in
two approximately 3-foot
by 1-foot packages for ease
of handling. It goes
together in around an
hour’s time, with S-F fur-
nishing everything but the
furniture polish. The desk’s
bottom struts and braces
affix to rear sections, and

are thus out of the way re-
gardless of leg position. A
small strip also is included
for providing “stops” for
gear in the angled rear area.
Incidentally, | found the
simple assembly instruc-
tions easy to follow (I’'m not
mechanically inclined), and
all sections were a perfect
fit.

Like many amateurs, | do
not like to enclose radio
gear or obstruct air circula-
tion. Open areas on the S-F
desk (particularly around
the sides) ensure equipment
cooling while also provid-
ing room for installing and
removing the plastic covers
| keep on my gear during
periods of nonuse. What
else could one ask! Since
adding the S-F desk to my
shack, I’'ve begun truly en-
joying the pleasures of
comfortable operating and
the benefits of a second
desk for working on proj-
ects or articles while also
tuning the bands. More
than once I've fallen asleep
at the S-F desk merely be-
cause of the new comfort-
able position never obtain-
able with other desks. In
fact, I've even been think-
ing of using another S-F
desk for the upcoming
home office. They’re great!

If you're looking for a
way to package that prized
equipm=nt while also pro-
viding an extra measure of
in-shack comfort, check out
the S-F radio desk.

For further information,
contact S-F Amateur Radio
Services, 4384 Keystone Av-
enue, Culver City CA 90230.
Reader Service number
477.18
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NEVER SAY DIE

editorial by Wayne Green

from page 8

Several of the new modes of
communication which | have
written about recently have the
possibilities for getting amateur
radio growing again, the way FM
did. I'm most anxious to have
ham experimenters get goingon
these and keep us up to date via
73 on progress. The recent FCC
announcement that they would
at long last encourage ex-
perimentation was a fantastlc
boost for us. Can someone at
the FCC actually be Iistenging?
And reading?

MAKING MONEY

Every now and then | fiear
from a reader who Is not making
a lot of money. This is a pity
when you consider the oppor-
tunities out there for making
money these days. We are get-
ting into the age of electronics,
and certainly radio amateurs
have a golden opportunity to
take advantage of this changein
the world.

A few years back, | wrote in
my editorials about the possibil-
ities for getting into the security
business. A few readers paid at-
tention to this and went for it,
starting, as | suggested, on a
part-time basis. Many of them
have bullt large security busi-
nesses as a resuit, some going
into millions of dollars.

This is still a very good busi-
ness for hams to get into. It does
not take an electronics genius,
and some of our ham equip-
ment is immediately applicable.
For instance, while you can buy
most of the accessories you
need from a few major sup-
pliers, you should know how to
tackle any radio links you might
want to use for a silent and very
secure alarm. This Is particular-
ly good for merchants wanting
to know when someone has bro-
ken Into their store.

An understanding of slow
scan will enable you to set up
systems which will let store
owners see what is going on in
their place of business over the
telephone. This is also invalu-

able for small businessmen who
want to see their offices, ware-
houses, etc., from afar.

An understanding of micro-
computers will enable you to
take the next step and have the
slow-scan signals processed for
change to provide an alarm. The
microwave and ultrasonic sys-
tems are fine for this, too. With
crime increasing, there is an
ever-growing need for security
for businesses and homes. This
is still an infant Industry.

The microcomputer business
is another natural for hams. The
same perversity of human
nature which gets people in-
terested in hamming seems to
attract people to computers.
Our polls show that over 20% of
the hams have microcomputers
already!

In this new field there are
plenty of opportunities...to
open and run computer stores,
to service computers, to write
programs, to get into repping,
distribution, designing new cir-
cuits, manufacturing, writing
books and articles, advertis-
ing. . .it's endless. | know that |
am in serious need of a wide
variety of skills and inter-
ests. . .needing people for doc-
umentation, program evalua-
tion, editing, proofreading, type-
setting, drafting, advertising, ad
sales, repping, data processing,
financial management, legal or-
ganization, marketing, packag-
ing, distribution. . .and so on.

The micro field, which has
been growing at a rate of over
300% per year for over five
years, shows no sign of slowing
down. Micros are now getting in-
to businesses and schools as
well as to hobbyists and homes.
The big firms are starting to
wake up, which will mean all the
more sales as IBM, DEC, and
others plunge in. There are still
abundant opportunities to make
a lot of money In this field.

Another field which shows
signs of unlimited growth is the
satellite communications In-
dustry. Like the micro field, it
started out with hobbyists,

growing Initially on their in-
terest. But the big use for satel-
lites will very soon be for data
communication, and this means
more opportunities for entre-
preneurs. Hams, who have plen-
ty of opportunity to experiment
with microwaves, are in a beau-
tiful position to take advantage
of this growth.

My own recent experiments
with 10-GHz communications
gave me a lot of Insight into the
use of these microwave frequen-
cies. If you remember, | spent a
few months working with Chuck
Martin WA1KPS, and we estab-
lished the still-firm record of
communications between New
Hampshire and six other states
...seven in all. All contacts
were made on paths of over 50
miles and our New Hampshire
contact was over 100 miles!
Most were made with simple an-
tennas, though climbing to the
top of my local mountain was
the most grueling part. That was
not easy!

The reception of satellite TV
for homes is an exciting and
fast-growing business. Prices
are tumbling as mass produc-
tion techniques and large-scale
integration are applied to this
new service. A couple years ago
you had to figure perhaps
$15,000 or so for a workable In-
stallation. Now they have that
down to around $5,000. Our own
KLM, maker of ham antennas, is
one of the pioneers in this field.
Many of the pioneers are hams!

As microcomputers prolifer-
ate, it will not be long before
they are being used for electron-
ic mail. Now, while a one-page
message can be encoded so it
can be sent over the phone wires
in about one second, this still
will not speed up the slowness
of the phone dialing system. As
more and more messages are
routed over phone lines, the
delays in using the dialing
system are going to bog down
Ma Bell.

Cool heads tried many years
ago to get Bell to use separate
signaling systems for dialing up
numbers. This would have been
much more efficient than using
the communications lines. It
also would have avolded all of
this nonsense Bell is having
with customers getting into
their switching circuits with
blue boxes and such. Well, the
Bell folks ignored the wiser
heads and now they are in trou-
ble.

The most obvious answer to

the coming congestion of the
Bell lines will be to go to satel-
lites. First we will be using radio
techniques, but | think that it
won’t be long before the volume
of traffic will dictate the use of
laser links, since each of them
can carry incredible bandwidths
of information.

With satellite-system invent-
Ing, manufacturing, selling, ser-
vicing, installing, and so on
becoming one of the biggest in-
dustries in the worid, and with
the ground floor wide open for
you, what better business to get
into right away? Much of the
needed inventing can be done
on the ham bands, so this is a
particularly valuable opportuni-
ty for us. We can invent and
pioneer the equipment they are
going to be using in ten and
twenty years.

Yes, Bell may be able to ex-
pand thelr service by using
glasslines instead of wires, but|
think the need for communica-
tions is going to grow much
faster than Bell will be able to
cope with. So much of their
equipment is hopelessly obso-
lete...and with a need for a
complete redesigning and re-
building of their switching sys-
tem, we are looking at 20 years

..and satellites are there right
now, ready to handle the needed
capacity.

THOSE UGLY AMERICANS

A few years ago, shortly be-
fore my first visit to Jordan, |
was called on 20m by an Amer-
ican visiting in Israel. | men-
tioned that | expected to be in
Jordan in a few days. He said
that he and his wife were touring
in Israel and would like to go to
Jordan. | suggested that this
was not exactly a bright idea,
Jordan at that time being almost
anoccupied country by the PLO.
He brushed that aside.

A few days later, after I'd ar-
rived in Amman, | found a notein
my hotel mailbox to the effect
that this chap had arrived and
would like to get together with
me. | called his hotel and found
that he had come by way of
Cyprus. | was scheduled to have
dinner with His Majesty that
evening and to present my plan
for the setting up of amateur
radio in Jordan to the govern-
ment the next day, so | sug-
gested we get together the next
evening.

It didn't take long for trouble
to erupt. The next day | got word
that he had been downtown and
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gotten into a fight with the PLO.
I'd suggested that he not go
downtown, as | had been ad-
vised. The PLO troops were ev-
erywhere and spoiling for trou-
ble, driving around by the truck-
load. The American library had
ust been burned out and the
American Embassy compound
stormed (unsuccessfully, ex-
cept for a lot of broken windows
and a fire-gutted car), so there
was a definite strain between
the US and the PLO.

Later, | found that two main
things had gone wrong. First,
his wife had been wearing a
miniskirt, despite this being a
flat no-no for Arab countrles.
Second, he had apparently been
taking pictures of the PLO and
thelr trucks. These two circum-
stances led a PLO soldler to get
irritated, which quickly escalat-
ed to our ham friend being hit
over the head with a rifie.

Cooler heads prevailed and
the PLO later offered to take our
ham and his wife on a tour of the
country at their expense, but he
was so upset that he told them
where they could go and board-
ed the next plane out of the
country.

It took a lot of chutzpah for a
Jewish chap to come to Jordan
at that particular time...just
days before the civil war be-
tween the PLO and King Hus-
sein's government. It took more
to flaunt the miniskirt in an Arab
country...and more, yet, to
walk around downtown during
the tense time between the PLO
and the government. . . and par-
ticularly the PLO vs. the US.
Openly taking pictures kind of
capped it.

The next thing | heard about
this charmer was a rash of com-
plaints from India, where he had
gone from Jordan. The Indian

amateurs were absolutely furi-
ous because he had managed to
screw up their long-planned DX-
pedition to the Laccadive Is-
lands. Apparently he had
bragged over the air that he had
permission to go to the Lac-
cadives, while the Indlan ama-
teurs had been unable to get
such permission. The govern-
ment officials were not amused
and canceled the Indian trip,
which had been years in the ar-
ranging.

As this chap went on around
the world, | got similar reports
from other countries. He was a
moving ham disaster area.

Many of the transgressions of
Americans came to roost when
the ITU meeting was held in
Geneva In 1971 to discuss the
amateur use of satellites. Our
group (the ARRL) found, much
to its surprise, that a situation
had built up in the Third World
where radio amateurs had a very
bad name. The confrontation
could have been avoided if rep-
resentatives of amateur radio
had bothered to find out where
we stood before the meeting.
Much of the built-up frustration
could have been vented and
ironed out by such preliminary
meetings. But, as the president
of the League said, “We didn’t
do our homework.”

The fact is that American
amateurs have a long history of
being arrogant, lying, devious,
and ignoring the interests of
other countries. One of the rea-
sons that amateur radio is still
not legal in Turkey stems from
the Americans who operated
there after WWII. The Turkish
government allowed them to op-
erate, but stipulated that they
were not to indulge in message
handling. So what did they do?
Phone patches by the gross.

They were repeatedly warned
and went right on with phone
patches...and amateur radio
was lost for over 30 years in
Turkey. Yes, those were Ameri-
can hams.

In other African countries, we
have had DXpeditions come in
and ask for special permission
to operate, promising propaga-
tion studies in return for the
permission. These were never
delivered. . . nor were they ever
intended for delivery.

Other US amateurs abused
countries all over the world by
operating without licenses, by
signing calls of other countries,
by running more power than per-
mitted, and so on. One Ameri-
can ham sat in Casablanca and
signed the calls of at least four
othercountries. . . contacts that
are still honored by the ARRL for
their awards. No one knows how
many of Don Miller’s contacts
were invalid—for another exam-
ple—but they are still accepted
by the League.

Another weli-known DXpedi-
tioner signed the calls of many
African countries he never vis-
ited. . .and even some islands.
These cards are all just fine for
DXCC.

Well, these transgressions
get around and undermine the
honor of amateur radio. They
came to roost at Geneva when
we |ost over 99% of our satellite
frequencies. They will continue
to come to roost if we don't get
on the stick and see that they
stop. DXers, frantic for a contact
with a DXpedition at any cost,
do not help. DXpeditions soon
discover that they can charge
$50 to $100 or more for a “new”
country and that everyone on
the Honor Roll has to go along
with the payment. If they don’t,
they lose their place on the list

and the chances are good that
they will never again get back
where they were.

In case you want to find some
uglies closer to home, just tune
our DX band any evening or
weekend and hear the jamming
of rare DX stations by US ama-
teurs. Every DXpedition or oper-
atorina rare country will tell you
all about it.

| operated recently from Pro-
vo Island in the Turks and
Caicos Islands. That’s only fair-
ly rare, not real rare. Still, a dozen
or so amateurs took the time to
try to Jam signals...US ama-
teurs. | don't think there is any
way to shame the people who
are so unfeeling of the fun of
others, so perhaps we need a
different approach to this. I'm
thinking in terms of a jamming
certificate for the most enthu-
slastic jammers. In this way
they will get recognition for their
skills and nastiness. Also, we'll
know just who they are in case
we ever come up with vigilante
committees, complete with tar
and feathers.

I have an advantage when | go
on a short DXpedition in that
there are many other things
which | can do if the jamming
gets to be a problem. There are
scuba diving trips to the coral
reefs, snorkling, going around
the islands taking pictures, visit-
ing with local hams, tatking with
the governments about amateur
activity, and eating. . . ever pop-
ular with me. | enjoy hamming,
but | also enjoy all the other
things there are to do. Chaps
who go on a DXpedition and
nothing else can only try to jump
from one band to another to get
away from the harassment.

If anyone has any good ideas
on ways for amateurs to clean
up our act on a worldwide basis,
this forum is open.

DX
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Yuri Blanarovich VE3BMV
Box 292

Don Mills

Ontario M3C 2S2

Canada

73 has selected as its new
DX Editor Yuri Blanarovich
VE3BMV. First licensed in 1958,
Yuri has held the callsigns
OK3-5292, OK3BU, OK5BU,
FOSY, and VE3BMVIVPY, and
has operated OK3KGH,
OK3KAG, 4U1ITU, CJ3DCB, and
XJ3ZZN. He is a four-time world
champion and the all-time world
record holder in the CQ WW and
WPX Contests, and also holds a
number of Canadian and North
American records. As a result of
his 300,000-plus contacts, Yuri
has worked all DXCC countries,
holds 5BDXCC, and has col-

lected more than 200 awards.

Yuri is the founder of the
Canadian Contest Champion-
ship, CAN-AM contest, and
CANADX Net. He also has been
president of CANADX, the IBM
Radio Club, and the Ontario
Contest Club, and chairman of
the CANADX and CAN-AM con-
tests, as well as a member of the
CQ contest committee.

We welcome Yuri on board
and ask our readers to furnish
him directly with as much and
as varied DX information as pos-
sible.



John Edwards KI2U
78-56 86th Street
Glendale NY 11385

THE POSTMAN ALWAYS RINGS 612 TIMES

From every state you answered—612 responses in ali—and told
us what you think about amateur radio. Now the forms have been
tabulated and the results are printed below.

Were there any surprises? Well, the number of you responding
was a shock—about twice as many as we projected. We were also
pleasantly surprised at the time and care most of you devoted to
answering the survey. If letter writing is a dying art, we have tons of
evidence to the contrary.

In all, the poll seemed to touch a very responsive chord. A number
of letters expressed thanks at being included in a poll for the first
time (How come Mr. Gallup never comes to my door?) and urged us
to run regular surveys in the future. All of your comments are being
given due consideration, but our mallman won't put up with another
poll for some time. Come to think of it, with an office full of com-
pleted response forms, it’ll be some time before we're ready again,
too.

ELEMENT 1—BACKGROUND
1) Sex:
A) Male—94 % B) Female—6%
No surprises here; ham radlo continues to remain a predominantly
male hobby. One interesting footnote: Most YL response forms were
included In the same envelope with their OMs. Very few were in-
dependently mailed.

2) Age:

A) 15 or below—0% B) 16-21—4%

D) 40-59—25% E) 60 and above—19%
What happened to the kids? Are postage rates too high or maybe
they just don't know how to write? | hope this particular question
doesn’t reflect amateur radio in general, or we're doomed.

C) 22-39—52%

3) License class:

A) Novice—8%

D) Advanced—31%
About par for the course.

B) Technician—10% C) General—35%

E) Extra—16%

4) Number of years licensed:
A)1yearorless—6%  B)1-5years—38% C)6-10years—6%
D) 11-20 years—23% E) 21 years and up—27%

Seems about right.

5) Do you have a new (post-March '78) call?
A) Yes—37% B) No—63%
With more than a third of all responses indicating “new” calls, they
shouldn't seem strange anymore. Okay, so tell me why a huge
number of replies were directed to “K-twelve-U?" That's not a “one,”
guys, it's an “eye.”
6) How many hours a week do you devote to amateur radio?
A) 0-1 hour—6% B) 2-5 hours—27% C) 6-10 hours—42%
D) 11-20 hours—19% E) 21 or more hours—6%
On the whole, a pretty active bunch.

7) Which HF bands do you use most?

A)80-75meters—14% B)40meters—18% C)20 meters—12%

D) 15 and/or 10 meters—44% E) Don't operate HF—12%
Only 12% on 20 meters? Sure doesn’t sound that way. Eighty meters
seems a blt on the low side, too. But those sunspots really seem to
be helping 15 and 10.

8) Which VHF/UHF band do you use most?
A) 6 meters—6% B) 2 meters—68% C) 220 MHz—4%
D) 420 MHz andior up—0% E) Don’t operate VHFIUHF—22%
This question asked which VHF/UHF band you used most, not which
band you're on. That might explain why hardly anyone picked D,
since most UHF ops are probably also on 2. Nevertheless, the ap-
parent lack of UHF activity is disturbing.

9) Which mode do you use most?
A) SSB—44% B) CW—24%
D) AM—2% E) Other—4%

SSB is still tops, with FM narrowly squeezing ahead of CW for sec-

ond place.

C) FM—26%

10) How much money have you spent on amateur radio within the
past year? (Include QSL expenses, magazine subscriptions, club
dues, and other incidental expenditures.)
A) 0-$250—32% B) $251-$500—27% C) $501-$1,000—25%
D) $1,001-$2,500—8% E) $2,501 and up—8%
Soft market.

ELEMENT 2—SOCIAL CHARACTERISTICS

11) Has amateur radio influenced your career choice?

A) Greatly—23% B) Somewhat—25% C)Not at all—52%
Even though 52% chose C, try to think of another hobby with as
great an Influence on its users.

12) It a Novice sent you a QSL after a QSO with no return package
(sic), would you answer it?

A) Yes—96% B) No—4%
Return package? Sorry about the typo, we meant, of course,
postage. In any event, the old ham spirlt still lives.

13) Do you routinely look up the license class of the person you’re
talking to in the Callbook?

A) Yes—21% B) No—79%
A longtime practice, still apparently used, to self-police our bands.
Unfortunately, out-of-date Callbooks can sometimes lead to embar-
rassing situations.

14) Do you think amateur radio was better 10 years ago?

A) Much better—19% B) Somewhat better—32%

C) The same—32% D) Somewhat worse—17%

E) Much worse—0%
A question of perception, since many respondents weren 'tactive 10
years ago.

15) Do you think amateur radio was better 20 years ago?
A) Much better—27% B) Somewhat better—23%
C) The same—27% D) Somewhat worse—14%

E) Much worse—9%

Oh, for the good old days!

16) Did you ever use a “cheat book” to upgrade your license?

A) Yes—12% B) No—88%
A slightly misleading result, since many cited the old ARRL License
Manual as a “cheat book.” Your FUN! columnist takes no stand on
this issue.

17) If someone offered you a miilion dollars, tax free, on the condi-
tion that you give up amateur radlo forever, wouid you?

A) Yes—61% B) No—39%
Thirty-nine percent say no. Either they're already rich, have a very
deep love for amateur radio, or a million bucks doesn't mean much
these days. Probably the latter.

18) Has ham radio ever interfered in your personal relationships (i.e.,
time with your wife, husband, children, lover, etc.)?

A? Yes—54% B) No—46%
Confirming what was widely suspected.
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19) Have you ever tried to interest a family member in amateur radio?
A) Yes—88% B) No—12%
An amateur's evangelical urges know no bounds.
20) Do you think most hams have a sense of humor?
A) Yes—90% B) No—10%
Then why are so many QSOs as sharp as a sledgehammer?
21) Do you get upset when you hear hams “kidding around” on the
air?
A) Yes—8%
Save the bicarb!

B) No—92%

22) Have you ever intentionaily jammed a repeater or otherwise pur-
posely interfered with a QS0?

A) Yes—14% B) No—86%
My goodness! Fourteen percent admit it! Heaven save us!

23) Do you think amateur radio lowers your neighbor’s opinion of
you?

A) Yes—6% B) No—94%
Sure, neighbors just love antenna towers and TVI. That’s why they're
always trying to pass laws down at Town Hall to limit our hobby.
Guess they're just trying to get us to spend more time with them.

24)If your closest ham friend beat you in a major contest, how would
you feel?

A) He must be a better operator than me—76%

B) Contesting is just luck—6%

C) The contest was set up unfairly—0%

D) It was easy for him to win; he has better equipment—14%

E) He must have cheated—4%

A response that would have made Jack Armstrong proud.

25) Do you make most of your friends through amateur radio?
A) Yes—25% B) No—75%
See, we do talk to other people besides hams.

26) When attending a ham club meeting, flea market, or convention,
do you wear a callsign badge?

A) Yes—76% Bj No—24%
Hi! My Name is John, KI2U!

27) If you answered yes to the above question, what size is your
badge?

A1 line—10% B) 2 lines—72%
D) 4 lines—0% E) Larger—3%
Wonder what the 3% who indicated E wear? Billboards? Must keep

an eye out for them.

C) 3 lines—15%

28) If your closest friend won a Collins KWM-380 in a contest, would
you feel jealous?

A) Yes—37% B) No—63%
What a bunch of liars.

ELEMENT 3—OPERATING HABITS

29) Do you depend on a Morse code reader or microcomputer code
display for most of your CW QSOs?

A) Yes—6% B) No—94%
The ear wins!

30) What sort of CW sending device do you use most?

A) Straight key—51% B) Regular keyer—29%

C) Memory keyer—4% D) Keyboard—8%

E) Never send CW—8%
I'm sorry; I'm sorry; I'm sorry. Yes, a thousand apologies for leaving
out everybody's favorite CW sending device—the semi-automatic
keyer (commonly known as “The Bug"). Please don't pin my coax or
set fire to my house. | confess my sin and promise to genuflect daily
in front of an ad from the Vibroplex Company.

31) If required, could you solidly copy CW at the speed at which you
were licensed?

A) Yes—79% B) No—21%
Hah! I'll bet that all you people who circled B used to dishonestly
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sign your renewal 610 back when the FCC made you attest to your
code speed.

32) Have you ever purposely operated in an amateur subband you
weren't licensed to use?

A) Yes—10% B) No—90%
On the whole, fairly respectable.

33) Do you think the FCC affects amateurradioin a positive manner?
A) Yes—44%, B) No—55%
Washington, are you listening?

34) What do you think of the new ham exams? (Answer this even if
you have never personally taken one of these new tests.)

A) Excellent—6% B) Good—30% C) Fair—38%

D) Poor—18% E) Terrible—8%
So-so marks.

35) Just for the heck of it, have you ever talked to a friend on the
wrong sideband (e.g., LSB on 20 meters)?

A) Yes—33% B) No—67%
Give It a try sometime; it's fun.

36) Do you ever speak to foreign, non-English-speaking hams, in
their own language?

A) Always—2% B) Sometimes—14%

C) | attempt it—20% D) Rarely—10% E) Never—54%

¢ Que? Imagine if those foreign hams had the same attitude.

37) Do you think “genttemen’s agreements” have any value?
A) Always—35% B) Sometimes—63% C) Never—2%
No wonder our bands are in the shape they're in.

38) Do you feel you are competent to replace the finals In a tube-type
rig?

A) Yes—88% B) No—12%
And 10% probably can't change a light bulb.

39) Do you feel you are competent to reptace the finals in a
transistor-type rig?

A) Yes—79% B) No—21%
This 21% probably doesn’t own a soldering iron.

40) Have you ever bulit an electronic project from a kit?

A) Yes—96% B) No—4%
No, wait; most hams do own a soldering iron, but obviously need in-
structions on how to use it.

41) Have you ever home-brewed an electronic project from a book or
magazine?
A) Yes—77%

There's hope yet.

B) No—23%

42) Have you ever designed your own electronic project?
A) Yes—62% B) No—38%
Pretty good.

43) After meeting a ham radio acquaintance in person for the first
time, do you usually think:

A) He Is better looking than you thought—6%

B) He is worse looking than you thought—27%

C) He is about what you expected—67%

To me, it's always a shock: “You don't look like a ‘BQV!" "

44) On the whole, compared to the general public, do you think:

A) Hams are much better iooking—4%

B) Hams are somewhat better looking—8%

C) Hams are average looking—62%

D) Hams are somewhat worse looking—20%

E) Hams are much worse looking—6%
No matter what the survey shows, hams are ugly. Why do you think
most aren't interested in ATV?

45) Have you ever operated a specialized mode (i.e, RTTY, slow
scan, etc.)?

A) Yes—40%
Too bad.

B) No—60%



46) What do you think of contesting?

A) Great—12%
D) Don't like it—27%
A split decision.

47) What do you think of DXing?
B) Good—36%
E) Despise it—4%

A) Great—27%
D) Don't like it—8%
Seems popular.

B) Good—17%

C) Okay—238%

E) Despise it—6%

C) Okay—25%

48) What do you think of repeaters?

A) Great—38%
D) Don't like them—4%
Best thing since sliced bread.

B) Good—38%

C) Okay—20%

E) Despise them—0%

49) What do you think of traffic handling?

A) Great—15%
D) Don't like it—11%
What's to hate?

B) Good—35%

C) Okay—35%

E) Despise it—4%

50) Do you ever secretly hope that a mild disaster wlil strike your
community just so you could display your amateur radio skills?

A) Yes—25%

B) No—75%

Let's move this 25% to low ground.

ELEMENT 4—A CLOSER LOOK

To conclude our poll, we've taken a closer look at these three
questions:

12) If a Novice sent you a QSL after a QSO with no return postage,
would you answer it? (Poll respondents who spent over $1,001 on
amateur radio in the past year, only.)

A) Yes—87% B) No—13%
On the whole, worse than the average respondent. Maybe that's how
many get their money—saving on QSL expenses.

19) Have you ever trled to interest a family member in amateur radio
(YLs)?

A) Yes—67 % B) No—33%
Not as evangelical as OMs.

42) Have you ever designed your own electronic project (Extra-class
licensees)?

A) Yes—63% B) No—37%
Virtually the same result as given by hams in general. Are Extras
really that much smarter?

Many and deep thanks to everyone who participated. Special
thanks to AF2M and WB2LWJ for suggesting questions and count-
ing the results.

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

VK/ZUOCEANIA RTTY DX
CONTEST
Contest periods:
0000 to 0800 GMT Saturday,
June 6
1600 to 2400 GMT Saturday,
June 6
0800 to 1600 GMT Sunday,
June 7

This contest is now being or-
ganized and conducted by the
Australian National Amateur
Radio Teleprinter Society. Entry
classes include: single-opera-
tor, multi-operator, and SWL.
Each station may be worked on-
ly once per band, but may be
worked on another band for fur-
ther multipliers.

EXCHANGE:

Serial number consisting of
RST, zone number, and time in
GMT.

SCORING:

As per CARTG Zone Chart,
muitiplied by the number of
countries worked, multiplied by
the number of continents
worked (6 max.). After the above
calculations, world stations add
100 points for each VK/ZL sta-
tion worked on 20 meters, 200
points for each on 15 meters,
and 300 points for each on 10
meters. Countries count as per
the ARRL list of countries, ex-
cept that each VK, ZL, JA, VE,
VO, and WIK district counts as a
separate country. Contacts with
one’s own country count as zero
points for multipliers.

AWARDS:

Awards will be issued for 1st,
2nd, and 3rd on a world basis
and also on a country basis.

ENTRIES:

Logs must show in this order:
date and time (GMT), callsign of
station worked, serial number
sent and received, points
claimed. Logs of multi-operator
stations must be signed by all
operators, together with a list of
their callsigns. Logs of SWL lis-
teners must contain both num-
bers sent and received by the
station logged. Incomplete log-
gings are not eligible for scor-
ing. Logs must be received by
the Contest Committee by Octo-
ber 1st. Address all logs to: W. J.
Storer VK2EG, 55 Prince Charles

NEW YORK STATE QSO PARTY
Contest Periods:
1700 GMT June 6 to
0500 GMT June 7
1200 to 2359 GMT June 7

Road, French's Forest, 2086,
N.S.W,, Australia.

Summary sheet must show
callsign of station, name of op-
erator(s), and address of same,
bands used (a separate log is re-
quired for each band), the points
claimed for each band, number
of VK/ZL stations worked, total
points claimed, and signa-
ture(s).

The contest is sponsored by
the University of Buffalo Ama-
teur Radio Society. Mobiles and
portables changing counties
may be worked again. NY sta-
tions may work each other.

EXCHANGE:

RS(T), serial number, and QTH
consisting of state, province,
country, or NY county.

FREQUENCIES:
Phone—3900, 7275, 14285,

The judges’ decision regard-
ing the placings in the contest
will be final and no correspon-
dence will be entered into re-
garding the same. The logs be-
come the property of the Con-
test Committee on completion

of checking. 21375, 28550.
Jun 6-7 VK/ZL/Oceania RTTY DX Contest
Jun 6-7 New York State QSO Party
Jun 14-15  ARRL VHF Contest
Jun 19-:20 Summer SMIRK Party Contest
Jun 24 The Wednesday Night Contest
Jun 28-29 ARRL Field Day
Jul 1 CARF Canada Contest
Jul 17-23 SWOT QSO Party
Aug 8-9 European DX Contest—CW
Aug 15-16 SARTG Worldwide RTTY Contest
Aug 1517 Rhode Island QSO Party
Aug 22-23 Ohio QSO Party
Sep 12-13  European DX Contest—Phone
Sep 12-13  G-QRP Club CW Activity Weekend
Sep 12-14  Washington State QSO Party
Sep 26 DARC Corona—10-Meter RTTY
Nov 8 DARC Corona—10-Meter RTTY
Nov 8 OK DX Contest
Nov 14-15 European DX Contest—RTTY
Dec 26-31 G-QRP Club Winter Sports
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CW—1810, 3560, 7060, 14060,
21060, 28060.

Novice—3725, 7125, 21125,
28125.

SCORING:

Score 5 points per QSO. NY
stations multiply by the number
of states, provinces, and coun-
tries worked. Others multiply by
number of NY counties worked,
62 maximum.

ENTRIES:

Mail logs by July 10th to:
Scott J. Bauer WA2LCC, 816
East Fillmore Ave., East Aurora
NY 14052. Iinclude an SASE for
results and any possible
awards.

SUMMER SMIRK PARTY
CONTEST
Starts: 0000 GMT June 20
Ends: 2400 GMT June 21
Sponsored by the Six-Meter
International Radio Klub
(SMIRK). No crossband con-
tacts, multi-operators, or partial
contacts. Check logs or dupe
sheets are not needed.

RESULTS

RESULTS OF THE 3RD
VKI/ZUOCEANIA RTTY
DX CONTEST 1980
Single-Operator

1. DJ6JC 793,282
2. VK5RY 774,996
3. JABGHJ 611,038
4. VK3KF 539,435
5. VK8HA 481,184
6. VK4AHD 388,080
7. F8XT 352,432
8. NTXD 320,082
9. W5HEZ 266,900
10. DF20K 253,680
11. VK1GM 228,756
12. G3HJC 227,028
13. ZL2BR 204,536
14. JABADQ 179,800
15. VK2AHB 137,984
16. KOPJ/6 113,164
17. VK2AJT 122,720
18. Y43ZK 102,436
19. JR2TZL 91,484
20. ZL2ALW 83,424

Muliti-Operator Stations

1. VK2TTY 1,207,340
2. VK2DGA 520,352
3. HB9Z 422,900
4. DKOMM 180,420
5. 0Z8JYL 99,200
6. LZ1KDP 95,300
7. OK3vSZ 79,308
8. DF5LK 37,555

SWL Stations
1. Horst Ballenberger
DL SWL 64,472
2. Jaroslav Dedic 62,864
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EXCHANGE:

SMIRK number and state,
province, or country.
SCORING:

Count 2 points for each
SMIRK contact, 1 point for non-
SMIRK QSOs. Add QSO points
and multiply by number of
states, provinces, and countries
worked for final score.
AWARDS:

Trophy for overall high score.
Certificates for high score in
each state, province, or country.
Note: Unless there are fewer
than 3 active 6-meter operators
in a state or country, a minimum
of 3 valid entries must be re-
ceived from that state/country
ofr none will qualify for an award.
ENTRIES:

Entries must be submitted on
the Fall, 1980, edition of the offi-
cial SMIRK log. Single copies
are available for an SASE and
photocopies may be used. En-
tries received without all re-
quested information, legibly
written, will be disqualified. A
return address is also request-
ed. Send log requests and en-
tries postmarked by August 1st
to: Don Abell WB5SND, 6821
West Avenue, San Antonio TX
78213.

WEDNESDAY NIGHT CONTEST
Starts: 2100 local time, June 24
Ends: 0200 local time, June 25

Submit your best single hour
of operation! This contest is
sponsored by the Bluegrass
Amateur Radio Federation. Any
station may contact any other
station on any band below 30
MHz. Crossmode contacts are
OK.

EXCHANGE:

Signal report and color of
your eyes.
SCORING:

WIVE stations count 1 point
each; DX stations count 2 points
each. Add bonus points of 25 for
WAC, 1000 for WAS, and 10,000
for DXCC and WAZ.
FREQUENCIES:

Phone—3890, 7225, 14275,
21350, 28600.

CW—3705, 7105,
21105, 27106.

All +10 kHz.
ENTRIES AND AWARDS:

Any log form may be used as
long as the QSO time (GMT), ex-
change, callsign of station
worked, and point value is given.
Dupe sheet is not required. A
certificate will be awarded to the
top 3 entries. Disqualifications
for claiming a duplicate contact
or (and | quote the contest spon-

14060,

sor!) “logging on toilet paper.”
Logs must be postmarked with-
in 10 days of the contest and
sent to: Scott Wills WA4YOF,
340 Eagle Creek Drive, Lex-
Ington KY 40502.

CANADA CONTEST
Starts: 0001 GMT July 1
Ends: 2359 GMT July 1

Sponsored by the Canadian
Amateur Radio Federation
(CARF), the contest is open to
all and everybody works every-
body. Use all bands from 160 to
2 meters on CW and phone com-
bined. Entry classes include sin-
gle-operator, all band; single-op-
erator, single-band; and multi-
operator, single-transmitter, all
band. All contacts with amateur
stations are valid. Stations may
be worked twice on each band,
once on CW and once on phone.
No crossmode contacts, and no
CW contacts in the phone bands
are allowed.

EXCHANGE:

Signal report and consecutive
serial number starting with 001.
VE1 stations should also send
their province (NS, NB, PEI).

SCORING:

Score 10 points for each con-
tact with Canada, 1 point for
contacts with others. Score 10
points for each contact with any
CARF official news station us-
ing the suffix TCA or VCA. Multl-
pliers are the number of Cana-
dian provincesiterritories worked
on each band and mode (12 prov-
inces/territories x 8 bands x 2

modes for a maximum of 192
possible multipliers). Contacts
with stations outside Canada
count for points but not multi-
pliers.

FREQUENCIES:

Phone—1810, 3770, 3900,
7070, 7230, 14150, 14300, 21200,
21400, 28500, 50.1, 146.52.

CW—1810, 3525, 7025, 14025,
21025, 28025, 50.1, 144.1.

Suggest phone on the even
hours (GMT), CW on the odd
hours (GMT). Since this is a
Canadian-sponsored contest,
remember to stay within the
legal frequencies for your coun-
try!

AWARDS:

The CARF Canada Contest
Trophy will be awarded to the
highest score single-operator
entry. Certificates will be award-
ed to the highest score in each
category in each provincelterri-
tory, US call area, DX country,
and to the highest score from a
Canadian non-Advanced ama-
teur.

ENTRIES:

A valid entry must contain log
sheets, dupe sheets, and a sum-
mary sheet showing a chart of
multipliers per band/mode and
score calculations. Send entry
with comments to: Canadian
Amateur Radio Federation, 203-
1946 York Avenue, Vancouver,
B.C. V6J 1E3, Canada.

Results will be published in
TCA, the Canadian amateur
magazine. Non-subscribers may
include an SASE for a copy of
the results.

HAM

HELP

| want to talk with someone
who has successfully solved
ignition noise problems in a
1977 Honda Accord which in-
terfere with 2-meter operation.

Jim Weltzman K3JW
11417 Hounds Way
Rockville MD 20852

I have a power inverter/charg-
er, model # KG-666 by Knight
Kit, and need a schematic or
owner's manual. | will pay any
reasonable fee for a copy. Thank
you.

Lowell G. Wilson
1104 Wentland Drive
Mason M| 48854

| have a model 210 Bearcat
scanner and it doesn’t go lower
than 146 MHz. My need is from
142 MHz up. If anyone has made
a modification of this kind, |
would appreciate the help.
Thanks.

Wm. Green WOGVT
22055 Cook Lane
Morrison CO 80465

I am interested in finding
other hams with a passion for
the Middle Ages/Society for Cre-
ative Anachronism.

Charles E. Martin AB4Y
PO Box 3370
Bowling Green KY 42101



[ New ProDUCTS )

AEA’S PFDF RADIO
DIRECTION-FINDER

AEA has announced the first
product in a new line of radio
direction-finders. The AEA
Model PFDF is a highly accurate
rf direction-finder using the Dop-
pler spun array technique and
featuring a self-contained and
preprogrammed computer.

The PFDF offers 1° resolution
with a 3-digit LED display. A ring
of discrete LED indicators sur-
rounding the 3-digit display
gives the operator instant
course bearing information.

The PFDF will work with virtu-
ally any FM receiver (including
the popular scanners) by simply
plugging into the receiver ex-
ternal speaker jack. The receiver
audio gain control is set for
proper level as indicated by the
PFDF front-panel level indica-
tors. A built-in audio amplifier
and speaker in the PFDF allow
the operator to independently
adjust the moriitor level. The
Doppler sample tone gives the
experienced operator a good in-
dication of when muitipath sig-
nals are being received. An
audio filter is provided to reduce
the amplitude of the tone for
more pleasant monitoring.

Antenna positioning is not an
arduous mechanical task with
the PFDF. A calibration offset
bearing may be programmed in-
to the PFDF to calibrate the
antenna on a known transmit-
ting source. This feature is

especially effective in extending
the frequency range of a single
antenna system. It also allows
callbration when the PFDF is
used with more than one receiv-
er, each having different phase
delays. The offset information is
stored with a separate battery
keep-alive circuit when the main
power switch is turned off.

Three sample modes are of-
fered by the PFDF. A slow sam-
ple mode gives an updated bear-
ing once per second. The fast
sample mode updates the bear-
ing three times per second on a
continuous basls. The sample
and hold mode Is activated after
pressing the function button so
that the next time a signal Is
present (even for a fraction of a
second), the PFDF will deter-
mine the bearing and display it
until reset.

The PFDF Is supplied with a
VHF high-band antenna that will
operate over a frequency range
of 130 to 175 MHz. The antenna
consists of four dipoles that are
switched with PIN diodes driven
by the PFDF computer. Other
mating antennas will be made
available in the future for other
frequency bands.

Power for the PFDF can be
derived from any 12 V dc source
or from an optional internal re-
chargeable sealed Gel Cell bat-
tery pack. BCD output of the
three-digit bearing information
is available for such things as
feeding another computer from

AEA’s PFDF radio direction-finder.
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Grove Enterprises’ Code Breaker descrambler.

more than one source for trian-
gulation purposes.

For further information, con-
tact Advanced Electronic Appli-
cations, Inc., PO Box 2160, Lynn-
wood WA 98036; (206}-775-7373.

CODE BREAKER
DESCRAMBLER

A product claimed to be the
most advanced consumer voice
descrambler ever made avall-
able to the public has been an-
nounced by Grove Enterprises.

The Code Breaker contains
an internal speaker and a tun-
able notch filter. Simply by plug-
ging the Code Breaker into the
external speaker jack of a scan-
ner, the listener can restore nofr-
mal speech to the vast majority
of scrambled speech encoun-
tered by scanner listeners. Tone
masking, frequently used to
thwart reception by convention-
al competitive descramblers, is
easily eliminated by the tunable
notch filter.

When conventional communi-
cations are being monitored, the
Code Breaker filter circuit may
be used to reject interference

from the squeals, whines, and ir-
ritating sounds which common-
ly plague the busy communica-
tions spectrum. The Code
Breaker is optimized for voice
frequencies, Improving intelligi-
bility when used with existing
receivers.

For further information, con-
tact Grove Enterprises, Dept. K,
Brasstown NC 28902, (800)-438-
8155,

CONDUCTIVE WRIST
STRAP PROTECTS
DEVICES AND USERS

A new, conductive wrist strap
that features an integral resistor
to safely ensure constant
grounding in static sensitive
areas has been introduced by
Charleswater Products, Inc. The
CP401R conductive wrist strap
features a 1-megohm fixed re-
sistor for optimum static dissi
pation and user safety. Comfort
able and lightweight, it attaches
with a Velcro® fastener and
uses a swivel snap to conve-
niently disconnect from the
ground cord.

Provided with a battery clip

Charleswater Products’ CP401R conductive wrist strap.
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Nordal Electronics’ precision packages.

for easy grounding. The CP401R
has a polyester band and an in-
sulated copper wire cord. The
resistor is located close to the
band for safety and the strap
comes in 4’ and 6’ lengths.

For further information, con-
tact Charieswater Products,
Inc., 87 Cresent Road, Needham
MA 02184, (617)-449-1811.
Reader Service number 482.

PRECISION ALUMINUM
ELECTRONIC PACKAGES

Nordal Electronics has intro-
duced a new line of precision
aluminum boxes for electronic
packaging which can be made
in any size with no tooling or
setup charges. The boxes and
removable covers are made of
.032 aluminum and can be used
to package rf circuits, amplifi-
ers, filters, oscillators, magnet-
Iics, and other electronic cir-
cuits. They can be used alone or
mounted on a PC board to pro-
vide a shielded package with a
removable cover. Special pack-
ages can be made with holes for
connectors, feedthroughs, stand-
offs, or mounting brackets.

For further information, con-

MC1I98 - FUNCTIONAL BLOCK DIAQRAM

Inveriong Op dmp

tact Nordal Electronics Com-
pany, 9995 Monroe Dr. #205, PO
Box 20175, Dallas TX 75220;
(214)-350-9515. Reader Service
number 487.

MFJ’S NEW
POLICE/FIRE EXPLORER

The MFJ Policel/Fire Explorer,
Model MFJ-311, will convert any
two-meter synthesized or vforig
to cover the VHF high-band
police and fire frequencies. If
your rig covers 144-148 MHz,
just insert the MFJ-311 in line
with the antenna, connect
power, turn on the converter,
and you are ready to receive
1564-158 MHz. If your rig covers a
larger or smailer section of the
band, then with the MFJ-311 you
can receive a correspondingly
larger or smaller section of the
VHF police and fire band. The
frequencies between 154 and
158 MHz contain nearly ail FCC-
allocated VHF high-band police
and fire activity.

You have direct frequency
readout from your rig. If your rig
Indicates that you are receiving
145.55 MHz, just turn the con-

($ihtor}

Motorola’s MC3359 voice communications IC.
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MFJ's Police/Fire Explorer.

verter on and you are receiving
155.55 MHz.

A push-button switch turns
the MFJ-311 on and off. In the
off position, the converter is by-
passed and you are ready to
transmit (very low insertion swr).
If you forget and transmit with
the converter on, it won't burn
out (up to 25 Watts).

The new Policel/Fire Explorer
Is smallt(only 3” x 4” x 1")and
has a mobile mounting bracket
for installation in your car. It is
black and eggshell white and
operates on 9-18 V dc.

For further information, con-
tact MFJ Enterprises, Inc., PO
Box 494, Mississippi State MS
39762, (800)-647-1800. Reader
Service number 483.

CURTIS 8044M ADDS
SPEEDMETER OUTPUT

An interesting enhancement
of the popular 8044 CMOS keyer
has been introduced by Curtis
Electro Devices. Called the
8044M, this new integrated cir-
cuit adds an output designed to

drive an analog meter for speed
indication. Speed indication
from 6 wpm to as high as 100
wpm can be accomplished by
simply adding two capacitors, a
resistor, and a 100-uA meter.
The meter indication can be cali-
brated to be well within a 5%
tolerance. The reading is stable,
even at the lowest speeds.

The addition of two extra pins
at the end of the package allows
a pin-for-pin fit with the stan-
dard 8044. One of the pins is
used for a timing capacitor and
the other drives the meter direct-
ly. This allows retrofitting in
many existing keyers with rela-
tive ease.

For further information, con-
tact Curtls Electro Devices, Inc.,
Box 4090, Mountain View CA
94040; (415)-494-7223. Reader
Service number 481.

IC FOR VOICE
COMMUNICATIONS
INTRODUCED BY MOTOROLA

Motorola now offers an FM i-f
circuit with exceptionally high

Curtis Electro Devices’ 8044M speedmeter chip.



gain and low power consump-
tion for narrowband FM receiv-
ers and transceivers found in
voice-communications and en-
ergy-management systems. It Is
designated the MC3359, and in-
cludes oscillator, mixer, limiting
amplifier, afc, quadrature detec-
tor, squelch scan control, and
op-amp (active filter) circuits.

The MC3359 provides a recov-
ered audio output voitage (typi-
cal) of 700 mV. Current drain re-
mains low—at 3.0 mA (typical)
from a 6.0-V power supply—and
the sensitivity is 2.0 uV (typical-
ly) for —3.0-dB input limiting.

In actual operation, the mixer-
oscillator combination converts
the input frequency down to 455
kHz, where, after external band-
pass ceramic filtering, most of
the amplification is done. The
audio Is recovered using a con-
ventional quadrature FM detec-
tor. The absence of an input sig-
nal is indicated by the presence
of noise above the desired audio
frequencies. This *“noise band”
is monitored by an active filter
and a detector. A squelch-trig-
ger circuit indicates the pres-
ence of noise (or a tone) by an
output which can be used to
control scanning. At the same
time, an internal switch Is oper-
ated, which can be used to mute
the audlo.

Use of the MC3359 allows the
elimination of many discrete
components which would nor-
mally be employed in a similar
voice communications or ener-
gy-management system and re-
sults in a considerable cost sav-
ings.

For further information, con-
tact Mororola Semiconductor
Products, Inc., PO Box 20912,
Phoenix AZ 85036. Reader Ser-
vice number 488.

SWITCHCRAFT PUBLISHES
NEW CONNECTOR CATALOG

Switchcraft, Inc., has pub-
lished a new 36-page catalog on
audlo and general-purpose con-
nectors and ac receptacles. The
catalog (No. C502f) includes
product descriptions, full engi-
neering specifications, detailed
drawings, and mating charts
showing connecting compatibil-
ity with similar products.

The catalog includes such
Switchcraft products as Tini
“Q-G" miniature connectors
and accessorles; “Q-G" audio
connectors (including a variety
of panel and wall-plate recep-
tacles, adapters, inserts and ac-
cessories), “Slim-Line” audio
connectors and accessories,
various other microphone con-
nectors, CB connectors, and
phone plugs and jacks; and ac
receptacles for electricallelec-
tronic applications.

For further information, con-
tact Switchcraft, Inc., 5555 N.
Eiston Ave., Chicago IL 60630.
Reader Service number 486.

FOUR-CHANNEL
REMOTE CONTROL SYSTEM

Advanced Analog Systems,
Inc,, has announced a four-
channel remote control system
kit with radlo frequency carrier.
It is capable of two channels of
analog and two channels of digi-
tal control through the use of a
pulse code modulation tech-
nique. The transmitter modu-
lates the rf carrier with a unique
serles of pulses and the receiver
decodes the pulses and gener-
ates appropriate analog and dig-
ital signals for the devices being
controlled.

The analog information is rep-

resented by pulses of varying
duration, while digital informa-
tion is encoded and decoded by
means of a pulse-counting tech-
nique. The puise-counting tech-
nique was chosen to avoid the
costly timing circuitry required
at both the transmitter and re-
ceiver with other digital encod-
ing schemes. The digital com-
mands are implemented via
openishort connections (SPST
switches, relays, etc.). The ana-
log information is encoded by
varying a control potentiometer.

The rf carrier is modulated to
produce a pulse train which con-
sists of one long pulse (for syn-
chronization) followed by sever-
al shorter pulses. The first two
shorter pulses are pulsewidth
modulated and contain the ana-
log information for channels 1
and 2. Following the two analog-
encoded (PWM) pulses, there
will be either 1, 2, 3, or 4 short
pulses representing the 4 possi-
ble combinations of the two dig-
ital inputs (2 SPST switches,
open or closed).

A unique feature of the trans-
mitter is a regulator which keeps
the radiated output power con-
stant even under varying supply
voltages. This Is very desirable
in battery-powered remote con-
trol applications. Maximum out-
put power is achieved when the
transmitter is operated from a
9-V battery. The rf output is
down only about 1 dB when the
supply voltage drops as low as 5
V. Typical sideband amplitudes
10 kHz from the center frequen-
cy are 50 dB down, allowing
close physical proximity on
closely-spaced channels.

The receiver provides latched

outputs for the dlgital informa-
tion. Two bidirectional servo

amplifiers with internal pulse-
width detection completely
decode the two analog chan-
nels. The servo amp’s output Is
capable of bidirectional opera-
tion yet still requires only a
single supply. Each servo ampli-
fler output is capable of a
400-mA load. The dead band of
each servo amp can be modified
independently by changing one
capacitor on the receliver card.

Amplitude modulation of the
pulse-modulated waveform of
up to 60% results in continued
error-free transmission and de-
coding of the signal. The AM re-
jection provides a high degree of
protection from interfering sig-
nal sources. This feature is ex-
tremely important for operation
in industrial environments.
Typical operating ‘“radio range"”
Is 150 to 200 feet. The digital out-
puts of the receiver card are cap-
able of sinking 100 mA—suffi-
cient for driving small lamps,
buzzers, relays, etc.

Typical applications include
remote switching, data recovery
systems, medical data monitor-
ing, toys and games, alarm sys-
tems, remote temperature sens-
ing, carrier current systems,
remote peripheral monitoring,
environmental controls, remote
motor control, communications
systems, etc. The kit includes a
transmitter and a receiver PC
board and all components nec-
essary to develop a complete
4-channel remote control sys-
tem (antenna and battery clips
are not included).

For further information, con-
tact Advanced Analog Systems,
Inc., 790 Lucerne Dr., Sunnyvale
CA 94086, (408)-730-9786.
Reader Service number 484.

[ KAHANER

REPORT |

Larry Kahaner WB2NEL
PO Box 39103
Washington DC 20016

POWER PLAYS,
PLOYS, AND PARLEYS

By the time you read this, the
whole thing might be resolved.
The FCC would have consoli-
dated its offices and moved into
new surroundings. Although
they wanted to move just across

the Potomac to Rosslyn VA and
the idea seemed like a shoe-in, it
ran into a little trouble.

You may have heard or read
about the Rosslyn incldent, how
the FCC decided at the last
minute to reconsider the move.
This was all true. But here’s the
story your newspaper didn’t tell
you.

It all started last year when
the FCC decided it needed more

offlce space. Believe me—it
does. Not only that, but it’s scat-
tered over flve buildings In
downtown Washington DC,
making communications be-
tween some bureaus difficult.

So the Commission did what
it's supposed to do. It asked the
General Services Administra-
tion for help in finding new digs.
That’s the GSA's job, procuring
everything from paper clips to
real estate.

But the GSA, according to
FCC officials, wasn’t respon-
sive. It dragged its red-taped
feet and kept the situation in
abeyance. Why? Who knows.
Maybe just bureaucracy. In any

event, the FCC got angry, enlist-
ed some friends In high places,
and got a rider attached to an
11th-hour Congressional appro-
priation bill that gave the FCC
special dispensation to find its
own property within two miles of
the District, sign the lease, and
move in.

Now the FCC doesn’'t know
much about finding property, so
they did what they thought was
right. They used contacts,
frliends of contacts, uncles of
friends of contacts. They used
consultants, $680-a-day consul-
tants, and they used newspaper
ads. They received about ten of-
fers, narrowed it down to two
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choices, and finally decided
upon a beautiful piece of land
known as Rosslyn Towers. It's a
beautiful place, great view of the
District, and besides, most of
the commissioners live in
Virginia.

So, when it came time to sign
the lease, they were ready.
However, a new administration
took control and some con-
gressmen took a dim view of the
way the FCC cut the deal.

For one thing, they believed
the FCC's actions might set a
bad precedent. After all, you
can't have an agency getting
things done quickly and effi-
ciently—albeit a little unor-
thodox and perhaps straddling
the ethical fence just a tad. Also,
the new representatives didn’t
get a plece of the action and
neither did their friends.

The Subcommittee on Build-
ings and Grounds held a hearing
on the move to Rosslyn. Repre-
senting the FCC were Acting
Chairman Lee, Commissioners
Jones and Washburn, staff, and
their lawyer.

Lee did most of the talking,
related his tale of woe, and told
subcommittee members that
the FCC planned to vote on the
move the next day and he would
recommend to his fellow com-
missioners that they OK the
lease. Subcommittee members
didn't like that at all and asked
Lee to hold off for a while until
further studies could be under-
taken.

Lee said the Commission was
tired of waiting and would go
ahead with the move. Subcom-
mittee members didn’t take to
that either, and Representative
Solomon (R-NY) asked, “Even if
we brought legal actions to stop
the move?”

Lee said he would stick to his
guns.

Solomon didn't like that even
more and said: “If you meet
tomorrow and sign that iease a
few days later, | guarantee that
legal actions will be taken."”

Lee said he would still do it.

Then Solomon, his face a little
red, said: “This is a threatened
injunction!”

And Lee, swallowing just a bit
harder, said he would still
recommend to his colleagues
that they sign the lease and
move in.

You can't just say that to a
congressman and get away with
it. These guys have egos, you
know.
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So, the subcommittee chair-
man, Representative Fary (D-IL),
listening coolly, put on his best
tough high-school principal face
and said he wanted to see al/the
commissioners at a special
meeting of the subcommittee
tomorrow at 9:30 sharp. But Lee
said that the FCC's meeting was
at that time, and Fary said: “OK,
after the meeting; 2:30.”

And the gavel hit the wood.
Hard.

Never before has a congres-
sional subcommittee threat-
ened a governmental agency
with an injunction. Nobody even
knows if they can. But it really
didn’t matter because the next
day the FCC, in closed session,
voted 3-2 not to sign any leases
until the new chairman, Mark
Fowler, takes office. Incidental-
ly, Commissioners Lee and
Jones voted against the mea-
sure. And the special subcom-
mittee mesting in which the
other commissioners were sup-
posed to attend was canceled.

And that, ladies and gentle-
men, is how things are done at
the Center of the Empire.

SOME MORE FRIENDS
IN HIGH PLACES

The Capitol Hill Amateur
Radio Society, which not only
has friends in high places but
has members in high places,
petitioned the FCC to repeal re-
cent rules that disallow new
club licenses.

Sitting at the March 19 Com-
mission meeting, you hardly
noticed the commissioners say
“dismissed.” They said it so fast
you barely heard it. You could,
however, hear them say: “Next
on the agenda.”

BILLS, BILLS, MORE BILLS

Every year, hundreds of bills
are introduced in Congress and
most of them never make it out
of committee. You usually get a
newsletter from your represen-
tative saying that he submitted
this bill and that, and “Hey, it's
not my fault if they didn’t go
along with my proposal to cut
taxes 50%."

Such might be the case with
H.R. 2203. It's not a new idea. It
was submitted last session as
H.R. 8445,

The new bill amends the Com-
munications Act of 1934, permit-
ting the FCC to use volunteers—
hams and CBers—for purposes
of monitoring violations of the
Act by hams and CBers. It also
would permit hams to adminis-

ter license tests to the ‘least
privileged class of amateur sta-
tions operator license.” If I'm
not mistaken, don't we already
do the testing portion?

The bill got a positive re-
sponse from Geraid Reese, ex-
ecutive director of REACT,
whose letter of praise for the bill
was written Iinto the Federal
Register but not orated on the
House floor.

The ARRL also had its re-
sponse to H.R. 2203 read into
the Federal Register. The group
supports the bill.

GOOD NEWS
FOR BAD GUYS

HFers take note: At last word,
the FCC was running fast, trying
to escape Reagan’'s budget ax.
The dust hasn’t cleared, but Act-
ing Chairman Lee said that the
FY '81 budget included a pro-
gram to phase out five special
enforcement teams and reallo-
cate their resources to establish
ten smaller offices. Two were
just opened—Little Rock and St.
Louis—and they must be closed
due to lack of funds. The follow-
ing, that were to be opened,
won't be: Phoenix, Des Moines,
Salt Lake City, Tulsa, Nashville,
Greensboro, Spokane, and Albu-
querque.

In addition, two heavies, spe-
cial enforcement teams in
Detroit Ml and Powder Springs
GA are being closed.

Lee also said that the current
program of traveling to about 77
cities on a monthly, quarterly, or
annual basis to give ham and
commercial license tests would
be cut to an annual basis only.

How much of this will really
happen is anyone's guess. All
agencies plead "worst case”
when their budgets are about to
be reduced. However, it's fairly
certain that proposed cuts will
curtail FCC services, especially
in Private Radio which takes a
back seat to other bureaus like
Broadcast or Common Carrier.
If it means the FCC will leave us
alone more, perhaps we should
be thankful.

SOME INTERESTING THINGS

—The FCC is receiving com-
plaints from hams that bootleg-
gers are riding the high seas. It
seems that amateur radio is so
efficient for long-haul marine
traffic that some private mari-
ners toss out the HF marine
band and check into maritime
mobile nets for phone patches
sans ham licenses.

—A firm in Vienna VA is
bouncing signals off meteor
trails, using them as reflectors.
Links are available 24 hours a
day even though bursts are ran-
dom. The key is the number of
burst—Dbillions every day! Oper-
ating under an FCC test license
in the 30-50-MHz range, Telcom,
Inc. is sending data on a regular
basis between its Virginia head-
quarters and the Watts Bar TN
office, about 700 km away.

The company uses a comput-
er-controlled uplink to auto-
matically scan the sky for a us-
able meteor trail. When it's
found, the company “illumi-
nates” the trail with rf. Then
data transmission begins.

Trails hover around 90 to 110
km above the Earth, each with a
useful life of about 0.2 seconds.
Data is sent at 4,800 bits per sec-
ond. The system can’t be used
for voice but is full duplex.

Experiments show best
results at 1 kW with a 5-element
yagi. The system is cheap and
easy to use, the company says.
One kink is that sometimes you
have to wait several minutes for
a usable trail. Telcom says the
system Is no longer in the pro-
totype phase and is all set for
commercial application.

—In the first legal decision
that long-term microwave ex-
posure can cause death, NY
State Workers’ Compensation
Board has awarded a $30,000
settiement to the widow of a Bell
Telephone supervisor. Samuel
Yannon of Staten Island died as
a result of working near micro-
wave towers atop the Empire
State Building for eight years.

He left work in 1970 and filed
a workers' compensation claim
in 1971 saying that exposure led
to his illness and inability to
hold his job. He died in 1974, and
his widow filed for death
benefits. Bell will appeal the
decision.

—In case you think teletext,
the system in which words and
graphics appear on your TV
screen after you push the
decoder box buttons, is still in
the Buck Rogers mode, you're
wrong. More than 25 different
tests worldwide are in the
works, but those tests will
become part of everyday life
very soon. Everyone's got a dif-
ferent name for it: Viewtron,
Viewdata, Telidon, Antiope,
Data Vision, Bildschmirtext,

Continued on page 115
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Radio Bookshop

Selling 73 Magatine, the ham radio magazine
that offers quality and quantity, brings the
ham info your store. Once through the door
you can sell him anything.

Our dealers are felling us that 73" outsells
them all. . so call today and join the dealers
who make money with 73 Magazine.

For information on selling 73 Magazine
call 603-924-7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write

fo her at: '\X\‘

NEW from

THE

NEW
WEATHER
SATELLITE
HANDBOOK

BY DR. RALPH E. TAGGART

Here is the completely updated and revised edition of the best-
selling Weather Satellite Handbook—containing all the infor-
mation on the most sophisticated and effective spacecraft
now in orbit. Dr. Taggart has written this book to serve both the
experienced amateur satellite enthusiast and the newcomer.
The book is an introduction to satellite watching, providing all
the information required to construct a complete and highly ef-
fective ground station. Not just ideas, but solid hardware de-
signs and all the instructions necessary to operate the equip-
ment are included. For the thousands of experimenters who
are operating stations, the book details all procedures neces-
sary to modify thelr equipment for the new series of space-
craft. Amateur weather satellite activity represents a unique
blend of interests encompassing electronics, meteorology
and astronautics. Join the privileged few in watching the spec-
tacle of earth as seen from space on your own monitoring
equipment. Order BK7383 $8.95

SAVE $2.95

WEATHER SATELLITE
HANDBOOK (first edition)

By Dr. Ralph E. Taggart WB8DQT. Valuable information in this
first edition is not included in Dr. Taggart's just published
book, The New Weather Satellite Handbook (see above).
Chapters such as **How to Build an Electric Timer for Satellite
Tracking™ and “*Building an Automatic Control for the Satellite
Receiving Station” will no longer be available when this edi-
tion is out of print. This is a good entry level text for those
discovering the exciting new use of weather satellites. Regular
price: $4.95. SPECIAL PACKAGE PRICE--BOTH BOOKS FOR
ONLY $10.95, SAVE $2.95! (This offer available only while sup-
plies last.) Order WS7300 and recelve both editions of the
Weather Satellite Handbook for only $10.95 (pius $1.00 shipp-
ing and handling charge).

‘Use the order card in this magazine or itemize your order on a separate piece of
paper and mail to: 73 Radio Bookshop ® Peterborough NH 03458. Be sure to include
check or detailed credit card information. Add $1.00 handling charge. Note: Prices
subject to change on books not published by 73 Magazine. Questions regarding your
order? Please write to Customer Service at the above address. Please allow 4-6
weeks for delivery. No C.0.D. orders accepted. For Toll Free ordering call
1-800-258-5473
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$20.00 Order NP7300.

——FOR THE NOVICE—

NEW, UPDATED
EDITIONS OF OUR

FAMOUS NOVICE CLASS

STUDY GUIDE AND

NOVICE THEORY TAPES

® NOVICE STUDY GUIDE—SG7357—Here is a completely new study guide and reference book for
the potential ham. This is not a question/answer memorization course. Electronic and radio funda-
mentals are presented and explained In an easy-to-understand fashion, preparing the beginner for
the Novice exam. Includes the latest FCC amateur regulations, as well as application forms. Easily
the best path into the exciting world of ham radio! $4.95.°

® NOVICE THEORY TAPES—CT7300—Startling Learning Breakthrough. You'll be astounded at
how really simple the theory is when you hear it explained on these tapes. Three tapes of theory and
one of questions and answers from the latest Novice exams give you the edge you need to breeze
through your exam. 73 is interested in helping get more amateurs, so we're giving you the complete
set of our tapes for the incredibly low price of ONLY $15.95.*

Sclentists have proven that you learn faster by listening than by readln9 because you can play a cas-
sette tape over and over in your spare time—even whl?

each time you hear It. You can’t progress without solid fundamentals. These four hour-ong tapes
give you all the basics you'll need 1o pass the Novice exam easlly. You'll have an understanding of
the basics which will be invaluable to you for the rest of your life! Can you afford to take your Novice
exam without first listening to these tapes? Set of 4—$15.95."

SPECIAL OFFER! Both Novice Class Study Guide and Novice Theory Tapes

e you're driving! You get more and more info

——QOTHER STUDY GUIDES—

® EXTRA CLASS LICENSE STUDY GUIDE—SG1080—
Before going for your 1 x 2 call, It pa¥s to be a master of
the Extra class electronics theory. This study guide is
the logical extension of the 73 theory course. All the
theory necessary to pass the exam is presented. Anten-
nas, transmission lines, swr are discussed, as well as
noise, propagation, and speclalized communication
techniques. This book is not a classroom lecture or
memorization guide, but rather a logical presentation of
the material that must be understood betore attemptin:
the Extra exam. Save yourself a return trip to the FC
and try the 73 method first! $5.95.°

—FOR YOUR

©QSL CARDS—73 turns out a fantastic series of QSL
cards at about half the cost of having them done else-
where because they arerun as a fill-in between printing
books and other items in the 73 Print Shop. 250 Sl¥le
W—QWO0250—for $8.95°; 500 Style W—QW0500—tor
$13.95°; 250 Style X—QX0250—for $8.95°, 500 Style
X—QX0500; 250 Style Y—QY0250—tor $8.95°; 500
Style Y—QY0500—for $13.95.° Allow 6-12 wks. for
delivery.

@ LIBRARY SHELF BOXES—These sturdy white, cor-
rugated, dirt-resistant boxes each hold a full year of 73,
Kl?obaud Microcomputing or 80 Microcomputing. With
our order, request self-sticking labels for any of the
¥ollowlng: 73, Kllobaud Microcomputing, 80 Microcom-
puting, CQ, QST, Ham Radio, Personal Computing,
Radio Electronics, Interface Age, and Byte. Order 1—
BX1000—for $2.00°; order 2-7—BX2002—for $1.50
each®; order 8 or more—BX1002—tfor $1.25 each*

Z? MAGAZINE
BINDERS

® ADVANCED CLASS LICENSE STUDY_ GUIDE—
SG1081—Ready to upgrade your license? To prevent
retaking the FCC theory exam, you need the 73 Advanc-
ed theory guide. SSB, antenna theory, transmitters, and
electronics measuring techniques are covered in detail
In this easy-to-follow study guide. Special modes and
techniques, such as RTTY, are also treated. An engineer-
ing degree is not necessary to master the Advanced
theory—try this book before visiting the examiner’s of-
tice! $6.95.° (Published by TAB Books previous to recent
changes in FCC exam material.)

HAMSHACK-—

CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

“GENESIS"

5 WPM —CT7305—This Is the beginning tape for people
who do not know the code at all. it takes them through
the 26 letters, 10 numbers and necessary punctuation,
complete with practice every step of the way using the
newest blitz teaching techniques. It is almost mirac-
ulous! In one hour many people—including kids of ten—
are able to master the code. The ease of learning gives
confidence to beginners who might otherwise drop out.

“THE STICKLER"

6+ WPM—CT7306—This is the practice tape for the
Novice and Technician licenses. It is made up of one
solid hour of code, sent at the officlal FCC standard (no
other tape we've heard uses these standards, so many
people flunk the code when they are suddenly—under
pressure—faced with characters sent at 13 wpm and
spaced for 5 wpm). This tape is not memorizable, uniike
the zany 5 wpm tape, since the code groups are entirely
random characters sent in groups of five.

“BACK BREAKER"

13+ WPM—CT7313—Code groups again, at a brisk 13
per so you will be at ease when you sit down in front of
the steely-eyed government Inspector and he starts
sending you plain language at only 13 per. You need this
extra margin to overcome the panic which Is universalin
the test situations. When you've spent your money and
time to take the test, you'll thank heaven you had this
back-breaking tape.

“COURAGEOUS"

20 + WPM—CT7320—Code is what gets you when you
go for the Extra class license. It is so embarrassing to
panic out just because you didn't prepare yourself with
this tape. Though this is only one word faster, the code

roups are so difficult that you’ll almost fall asleep copy-
ng the FCC stutt by comparison. Users report that they
can't believe how easy 20 per really is with this fantastic
one hour tape.

“OUTRAGEOUS"

25+ WPM—CT7325—This is the tape for that smail
group of overachieving hams who wouldn't be content to
simply satisty the code requirements of the Extra Class
license. It's the toughest tape we've got and we keep a
Eermanent file of hams who have mastered it. Let us

now when you're up to speed and we'll inscribe your
name in 73's CW "Hall of Fame.

—SSTV TAPE—

®SLOW SCAN TELEVISION TAPE—CT7350—Prize-
winning programs from the 73 SSTV contest. Excellent
for Demo! $5.95.°

WZNSD/1 ";;%D/l

WAGIYEB Style X

® Preserve and protect your collection for a lifetime!
Order these handsome red binders with gold lenerlnP.
$7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within
USA, please add $2.50 per order outside USA ) Check or
money orders only, no phone or C.0.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.
*NOTE—Above address for Binders only.

BACK ISSUES

@ BACK ISSUES—Complete your collection; many are

rime collectables now, classics in the field! A full col-
ection Is an Invaluable compendium of radio and etec-
tronics knowledge!

ST0000—Single back issue before July 1980.... .$3.00
ST0250—Single back issue after July 1980...............$3.50
ST0500—5 your choice......... .$8.75
ST1000—10 your choice. .$14.00
S§T2500—25 our choice........... .$12.00
ST2501—25 your choice. .$25.00

® FREE BACK ISSUE CATALOGS are yours for the ask-
ing. . .specify 73 Magazine, Kilobaud Microcomputing,
and/or 80 Microcomputing back issue catalog when you
send your name and address to us on a posteard.

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radlo
Bookshop @ Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.0.D
orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for delivery. Questions regarding your
order? Please write to Customer Service at the above address. (Prices subject to change on books not published

by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473




RADIO BOOKSHOP

THE 73 TECHNICAL LIBRARY

® BEHIND THE DIAL—BK7307—By Bob Grove. Get
more fun out of shortwave Ilstenln'g with this interest-
[{

ing gulde to recelvers, antennas, frequencies and in-
terference. $4.95.°

® THE CHALLENGE OF 160—BK7309—is the newest
book in the 73 technical library, dedicated to 160 meter
operating. Si Dunn provides all necessary information
to get started on this unique band. The all-important
antenna and ground systems are described in detail.
The introduction contains interesting photos of Stew
Perry’s (the King of 160) shack. This reference is a must
for new and experienced "Top Band" operators. Price:
$4.95.°

® SSB. .. THE MISUNDERSTOOD MODE—BK7351—by
James B. Wilson. Single Sideband Transmission. .

thousands of us use it every day, yet it remains one of the
least understood facets of amateur radio. J. B. Wilson
presents several methods of sideband generation, am-
ply lllustrated with charts and schematics, which will
enable the ambitious reader to cons.ct his own side-
band generator. A must for the technically-serious hams.

.50.

® PROPAGATION WIZARD'S HANDBOOK—BK7302—
by J. H. Nelson. When sunspots riddled the worldwide
communications networks of the 1940's, John Henry
Nelson looked to the planets for an answer. The result
was a theory of propagation forecasting based upon in-
terrlanelary alignment that made the author the most
reliable forecaster in America today. The book provides
an enlightened look at communications past, present,
and future, as well as teaching the art of propagation
forecasting. $6.95.*

®TOOLS & TECHNIQUES FOR ELECTRONICS—
BK7348—by A. A Wicks is an easy-to-understand book
written for the beginning kit bullder as well as the ex-
perienced hobbyist. It has numerous pictures and
descriptions of the safe and correct ways to use basic
and specialized tools for electronic projects as well as
specialized metal working toots and the chemical aids
which are used In repalr shops. $4.95.*

® THE CONTEST COOKBOOK—BK7308—reveals the
secrets of the contest winners (Domestic, DX and
specialty contests), complete with photos and diagrams
of equipment used by the top scorers. Find out how to
make 150 contacts in one hour. $5.95. ¢ E

® THE NEW RTTY HANDBOOK —BK7347—is a new edi-
tion and the only up-to-date RTTY book available. The
state of the art has been changing radically and had
made all previous RTTY books obsolete. It has the latest
circuits, great for the newcomer and expert alike. $5.95.°

WEATHER
SATELLITE
HANDBOOK

CLOSE-OUT
SPECIAL
SALE
50%

\
oy
-

D

® WEATHER SATELLITE HANDBOOK —BK7370— By
Dr. Ralph E. Taggart WBBDQT. valuable information in
this edition will not be included in the newesPedition of
the Weather Satellite Handbook (available in Spring
1981). Chapters such as "How to Build an Electronic
Timer for Satellite Tracking" and " Bullding an Automatic
Control for the Satellite Receiving Station’ will no longer
be available when this edition is out of print. This is a
good entry level text for those discovering the excitin
new use of weather satellites. Regularly 5295 SPECIA
SALE PRICE $2.50.

® MASTER HANDBOOK OF HAM RADIO CIRCUITS —
BK1033— This Is an encyclopedia of amateur radio cir-
cuits, gleaned from past issues of 73 Magazine and
carefully selected according to application. You'll find
many you've never seen before, some new twists on the
tried and true, and several that have been long forgotten
but are well worth remembering. Where your Interest
ranges from ragchewing to EME, from CW to slow-scan
TV, from DX to county nets, this handbook will be a
welcome addition to your shack. $8.95.*

® OWNER REPAIR OF RADIO EQUIPMENT—BK7310—
Frank Glass K6RQ shares over 40 years of operating, ser-
vicing, and design experience in this book which ranges
from the elementary to the highly technical written for
the top engineers in the field. It is written in narrative
style on the subjects of electronic servicing, how compo-
nents work, and how themre combined to provide com-
munication equipment. This book will help you under-
stand the concepts required to service your own station
equipment. $7.95.*

®IC OP-AMP COOKBOOK—BK1028—by Walter G.
Jung. Covers not only the basic theory of the IC op amp
In great detail, but also incluues over 250 practical cir-
cuit applications, liberally illustrated. 592 pages,
5%: x 8", softbound. $14.95.*

®THE POWER SUPPLY HANDBOOK—BK7305—
Need a power supply for a gadget you're building? In
the POWER SUPPL HANSBOOK there are dozens
ready-to-build, plus detailed steps for designing your
own. There are circuits and parts lists for all kinds of
supplies, ranging from simple DC types to highly
stable regulated versions. It you need a circuit to con-
vert a DC voltage to a higher or lower voltage, turn DC
into AC, or AC to DC—then this is the book you need.
With more than 400 pages, you should be able to find
just the circuit you need. Without a doubt one of the
best power supply source books available, compiled
by the editors of 73. $3.95.*

PUBLISHER'S

HANDBOOKS
FOR THE
HAMSHACK

® THE TEN METER FM HANDBOOK —BK1190—by Bob
Heil KSEID. This handbook has been published to help
the ten meter enthusiast iearn more about the many
methods of conversions and tricks that are used to make
existing units work better. Join the great "tinkerers" of
the world on ten FM and enjoy the fantastic amount of
fun in communicating with amateur stations worldwide
on ten meter FM. M.SS.'

® THE PRACTICAL HANDBOOK OF AMATEUR RADIO
FM REPEATERS—BK1185—Dby Bill Pasternak WASITF
(author of 73 Magazines monthly column "Looking
West") This is the book for the VHFI{JHF FMer, compiled
from material submitted by over a hundred individuals,
clubs, organizations and equipment manufacturers. A
“must have” for your ham shack sheif. $9.95.

The 73

Test Equipment
Library

® VOL. | COMPONENT TESTERS—LB7359— .. _how
to bulld transistor testers (8), diode testers (3), IC test-
ers (3), voltmeters and VTVMs (), ohmmeters (8 differ-
ent kinds), inductance (3), capacity (9), Q measure-
ment, crystal checking (6), temperature (2), aural
meters for the blind (3) and all sorts of miscellaneous
data on meters . . .using them, making them more ver-
satile, making standards. Invaluable book. $4.95.*

®VOL. Il AUDIO FREQUENCY TESTERS —LB7360—
-..jam packed with all kinds of audio frequency test
equipment. If you're into SSB, RTTY, SSTV, etc.. this
book Is a must for you. . .a good book for hi-fi addicts
and experimenters, too! $4.98 g

® VOL. Il RADIO FREQUENCY TESTERS—LB7361—
Radio frequency waves, the common denominator of
Amateur Radio. Such items as SWR, antenna im-
pedance, line impedance, rf output and field strength;
detailed instructions on testing these items inciudes
sections on signal generators, crystal calibrators, grid
dip oscillators, noise generators, dummy loads and
much more. $4.95.*

® VOL. IV IC TEST EQUIPMENT—LB7362—Become a
troubleshooting wizard! In this fourth volume of the 73
TEST EQUIPMENT LIBRARY are 42 home construction
projects for bullding test equipment to work with your
ham station and in servicing digital equipment. Plus a
cumulative index for all four volumes for the 73 TEST
EQUIPMENT LIBRARY. $4.95.*

® RF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD—BK 1044 —Rf burst, function, square wave gen-
erators, variable length pulse generators—100 kHz
marker, i-f and rf sweep generators, audio osc, at/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for
counters, several counters, prescaler, microwave
meter, etc. 252 pages. $5.95.°

*Use the order card in this magazine or itemize your order on a separate plece of paper and mail to: 73 Radlo
Bookshop @ Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.0.D.

orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for d
order? Please write to Customer Service at the above address.

by 73 Magazine.)

elivery. Questions regarding your
(Prices subject to change on books not published

FORTOLL FREE ORDERING CALL 1-800-258-5473




® VHF ANTENNA HANDBOOK—BK7368—The NEW
VHF Antenna Handbook details the theory, design and

construction of hundreds of different VHF and UHF an-
tennas. . . A practical book written for the average ama-
teur who takes oy in bullding, not full of complex for-
mulas for the design engineer. Packed with fabulous an-
tenna projects you can build. $5.95.°

® THE GIANT BOOK OF AMATEUR RADIO ANTENNAS
—Qver 450 pages of design ideas, theory and reference
data make this book live up to its titie. The 7 chapters
cover everything from basic antenna theory through de-
signs for DIY accessories, as well as dozens of antenna
designs. Whether pianning to build or buy, design or ad-
mire, test or enjoy a ham antenna—this is the book for
you. Hardcover $12.95."

© 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS—
BK1069—by Edward M. Noll W3FQJ. Describes 73 differ-
ent antennas for amateurs. Each design is the result of
the author's own experiments covering the construction
of noise bridges and antenna line tuners, as well as
methods for measuring resonant frequency, velocity fac-
tor, and standing-wave ratios. 160 pages. $5.50°

© 73 DIPOLE AND LONG-WIRE ANTENNAS —BK1016
—by Edward M. Noll W3FQJ. This is the first collection
of virtually every type of wire antenna used by ama-
teurs. Includes dimensions, configurations, and de-
talled construction data for 73 different antenna
types. Appendices describe the construction of noise
bridges, line tuners, and data on measuring resonant
frequency, velocity factor, and swr. $5.50."

© PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
—BK1015—A manual describing how to equip a ham
station with a sultable antenna. A wide range of antenna
topics, systems, and accessories are presented giving
the reader some food for thought and practical data for
construction. Designed to aid the experienced ham and
novice as well. Only $9.95.°

How to Builda
Microcomputer
arvd Reaity Onaerstand ¥

[r——
Inciudes Cambling. Racing. Space.
Board Games, Card Games. Guessing Games,
Puzeies, Cak uismors. Odos & Inch

RADIO BAOKSHOP

ANTENNA BOOKS 5NEW ANTENNA BOOKS THE WELL

® ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi-
tion)}—BK1196—The "Classic” on Quad design, theory,
construction, and operation. New 2nd edition contains
new feed and matching systems and new data. $4.75°
© BEAM ANTENNA HANDBOOK (New 5th edition)—
BK1197—Yagl beam theory, construction and operation.
Information on wire beams, SWR curves and matching
systems. A “must” for serious DXers. $5.95*

® VHF HANDBOOK FOR RADIO AMATEURS —BK1198
—Contains information on FM theory, operation and
equipment, VHF antenna design and construction, satel-
lite-EME, and the newest solid-state circuits. $6.95°

o THE RADIO AMATEUR ANTENNA HANDBOOK—

BK1199—All about wire antennas, beams, tuners, g

baluns, coax, radials, SWR and towers. Clear and com:
plete information. $6.95°

® SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO
AMATEURS —BK1200— All new data and everything you
want to know about low-cost, multi-band antennas, inex-
pensive beams, “invisible” antennas for hams in
“tough™ locations. $6.95*

COOK BOOKS

®TTL COOKBOOK—BK1063—by Donald Lancaster.
Explains what TTL Is, how it works, and how to use it.
Discusses practical applications, such as a digital
counter and display system, events counter, electronic
:tgogowalch, digital voltmeter and a digital tachometer.

© CMOS COOKBOOK—BK1011—by Don Lancaster.
Detalls the application of CMOS, the low power logic
tamily sultable for most applications presently
dominated by TTL. Required reading for every serious
digital experimenter! $10.50.*

o TVT COOKBOOK—BK1064—by Don Lancaster.
Describes the use of a standard television receiveras a
microprocessor CRT terminal. Explains and describes
character generation, cursor control and interface in-
formation in typical, easy-to-understand Lancaster
style. $9.95.*

Save over 50%
SALE PRICE S$3.00

® RTL COOKBOOK—BK1059—by Donald Lancaster.

Explains the how and why of RTL (Resistor-Transistor

Logic) and gives design Information that can be put to

practical use. Gives a multitude of digital applications

ranging from the basic switch to the sophisticated

counter. 240 pages; Regular price $6.50, Sale price
]

$3.00
SPECIAL OFFER
Chart of
UNITED STATES AMATEUR
RADIO PRIVILEGES

by class of license, emission t . and fre-
quency from 160 thru 2 meters, including pro-
vision for the new 30, 17, and 12 meter bands.
This 22 x 28 In. twelve-color chart is the first
of its kind to be both informative and decora-
tive. S3.00 value, only $1.98 with the pur-
chase of 1 or more books from the Radio Book-
shop. (Supplies limited. order now.}

CH7300 $1.95.

MICROCOMPUTER BOOKS FROM 73

® SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING —BK7311—A collection of the best articles that
have recently appeared In Kilobaud/ MICROCOMPUT-
ING. Included is material on the TRS80 and PET
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 ter-
minal. Data base management, word processing, text
editors and file structures are covered too. Programming
techniques and hardcore hardware construction proj-
acts for modems, high speed cassette intertaces and
TVTs are also included in this large format, 200 plus
page edition. $10.95.°

© 40 COMPUTER GAMES—BK7381—Forty games In all
in nine different categories. Games for large and small
systems, and even a section on calculator games. Many
versions of BASIC used and a wide variety of systems
represented. A must for the serious computer games-:
man. $7.95°

®THE NEW HOBBY COMPUTERS—BK7340—This
book takes it from where “HOBBY COMPUTERS ARE
HERE!" leaves off, with chapters on Large Scale Integra-
tion, how to choose a microprocessor chip, an introduc-
tion to programming, low cost I/O for a computer, com-
puter arithmetic, checking memory boards...and
gulch much more! Don't miss this tremendous value!
nly $4.95.*

EQUIPPED
HAM SHACK

WORLD REPEATER ATLAS—BK7315—Completely up-
dated, over 230 pages of repeater listings are indexed 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.

® THE MAGIC OF HAM RADIO—BK7312—by Jerrold
Swank, WBHXR tns with a brief history of amateur
radio and of Jerry’s involvement In it. Part 2 detalls many
of ham radio’s heroic moments. Hamdom's close ties
with the continent of Antarctica are the subject of Part 3.
In Part 4 the strange and humorous sides of ham life get
their due. And what of the future? Part 5.peers into the
crystal ball. $4.95.*

®A GUIDE TO HAM RADIO—BK7321—by Larry
Kahaner WB2NEL What's Amateur Radio all about? You
can learn the basics of this fasclnallng hobby with this
excelient beginner's guide. It answers the most frequent-
ly asked questions in an easy-going manner, and it
shows the best way to go about getting an FCC license.
A Guide to Ham Radio Is an ideal introduction to a hobby
enjoyed by people around the world. $4.95.°

® WORLD RADIO TV HANDBOOK 1981, 35TH EDITION
—BK1184—This book is the bible of international broad-
casters, Provldlng the only authoritative source of exact
information about broadcasting and TV stations world
wide. This 1981 edition is completely revised, giving
comprehensive coverage of short, medium and long
:186v?;6560 pages of vital aspects of worid listening.

® UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS—BK7382—A valuable addition to {)guv
computing library. This two-part text includes the best
articles that have appeared in 73 and Kilobaud
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors
and well-structured text helps the reader get involved.
$1095°

® HOW TO BUILD A MICROCOMPUTER—AND REALLY
UNDERSTAND |IT—BK7325—by Sam Creason. The elec-
tronics hobbyist who wants to bulld his own microcom-
guler system now has a practical “How-To" guidebook.

his book is a combination technical manual and pro-
gvammlng guide that takes the hobbyist step-by-step
through the design, construction, testing and debugging
of a complete microcomputer system. Must reading for
anyone desiring a true understanding of small computer
systems. $9.95."

e HOBBY COMPUTERS ARE HERE!—BK7322—If you
want to come up to speed on how computers work. . .
hardware and software. . .this is an excellent book. It
starts with fundamentals and explains the circults, and
the basics of programming, along with a couple of TVT
construction projects, ASClI-Baudot, etc. This book has
the highest recommendations as a teaching aid., $4.95.°

“Use the order card in this magazine or itemize your order on a separate plece of paper and mail to: 73 Radio
Bookshop @ Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.0.D
orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for delivery. Questions regarding your
order? Please write to Customer Service at the above address. (Prices subject to change on books not published

by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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(" KAHANER REPORT |

from page 108

Electronic Information Service
il, but it's all the same. Some
travel over phone lines, others
are broadcast by TV stations.
Right now, wars are predicted
in Chicago where WGN and

WFLD are In competition for
their piece of the videotext pie.
And in Texas, the Texas News-
paper Publishers are trying their
darndest to keep Bell from test-
ing their own information sys-
tem, afraid that it will eventually
cut into their classified ad rev-

enues. (You not only can present
news on videotext, but shopper's
ads, movie listings, yellow
pages—anything.)

Perhaps the most fascinating
confrontation is between WGN
in Chicago and United Video in
Tulsa. UV recelves WGN, one of
those satellite superstations,
and retransmits it to their cable
customers. However, in the pro-
cess they “strip” the empty,
unused TV lines that WGN uses
for its teletext test. Now, that
doesn’t bother the folks receiv-

ing the station directly, but
those who pick it up on cable
won'’t be able to receive the tele-
text information.

WGN Is claiming copyrightin-
fringement in that the unused
lines are still part of :their
transmission and that UV alters
it without permission. UV claims
that unused lines aren’t part of a
bona fide signal and since they
have permission to retransmit
the picture, they can do what
they like. The courts will decide
that one.

AWARDS

Bill Gosney WB7BFK
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 98277

WORKED CYPRUS AWARD

This award is avallable to all
licensed amateurs and requires
the applicant to work 5B4 and
ZC4 stations representing
Cyprus. Based on the point sys-
tem (see Table 1), all contacts
must be made on and after July
1, 1962, to be valid.

Applicants outside Cyprus re-
quire 32 points if all contacts
were on one band, 24 points if on
two bands, and only 16 polints if
three bands were utilized. A to-
tal of 12 points must be earned
for a four-band accomplish-
ment. Stations may be worked
only once per band. There are no
mode endorsements.

To apply for this award, pre-
pare your list of contacts and
have it verified by at least two
felow amateurs. Forward this
list and 10 IRCs to Cyprus Ama-
teur Radio Society, Andy Pan-
ayotious 5B4BM, PO Box 1267,
Limassol, Cyprus.

WORKED FAEROE
ISLANDS AWARD

Known as the WAOY Award,
applicants in Europe must at-
tain a total of 35 points while all
others must accumulate 20
points. To be valid, all contacts
must be made on and after April
11, 1965. Mixed-mode and cross-
band contacts are not allowed.

For European stations, each
Faeroe Radio Assoclation mem-
ber contacted counts one point
for each band, and club stations
OY6FRA and OY6NRA count

two points on each band. For
stations outside Europe, each
FRA station counts one point on
28, 21, and 14 MHz and two
points each on the 7- and
3.5-MHz bands. OY6FRA and
OY6NRA club stations count 4
points on each band.
Applicants are asked to have
their list of contacts verified by
at least two radio amateurs. For-
ward this list along with an
award fee of 10 IRCs to FRA
Awards Manager, Post Box 184,
Torshavn, Faeroe Islands.

DANISH CROSS
COUNTRY AWARD

Tage Eilman OZ1WL has sent
us details for the Danish Cross
Country Award. To be valid, all
contacts must be made on or af-
ter April 1, 1970. The award is is-
sued for either all CW or all
phone. There are no band re-
strictions.

European stations find that
the callsign is the basis for this
award. Each call prefix 021-029
and OX3 must be contacted.
Two contacts with each prefix
are permitted on each band with
the exception of OX3 where nine
contacts may be made on each
band. For amateur applicants
outside Europe, three contacts
are permitted in each of the OZ
call districts. OX3 may be

worked nine times on each
band. Each contact counts one
point. Only OX3 stations in
Greenland count for this award.

That’s only the basis for the
award. As for the requirements,
European amateurs need to
make contacts totaling 50
points while applicants outside
Europe must obtain a 40-point
total.

To apply, make a list of con-
tacts and have it verified by at
least two amateurs. Enclose
this application and an award
fee of $2.00 or five IRCs to
Diploma Manager of EDR, PO
Box 213, 5100 Odense, Den-
mark.

9G1 AWARD OF GHANA

Applicants the world over are
encouraged to work toward the
Ghana Award. Confirmed con-
tacts are required with five dif-
ferent 9G1 prefix stations of
Ghana using a minimum of two
amateur bands. There are no
band or mode restrictions, but
this award is available for all
Cw, all phone, or mixed modes.

To be valid, all contacts must
be made on or after January 1,
1958. The QSL cards must be
submitted with your application,
along with an award fee of seven
IRCs. Forward your request to
9G1 Awards Manager, Postbox
3773, Accra, Ghana.

4x4=16 AWARD

Members of the Israel Ama-
teur Radio Club are proud to an-
nounce the requirements of
their four-by-four award. There

are no band, mode, or time re-
strictions for this award, but to
qualify applicants must work a
minimum of 16 stations in Isragl
with four bands represented.
Four stations on four bands
each will meet the minimum re-
quirements.

Do not send QSL cards. Pre-
pare a list of claimed contacts
and have them verified by at
least two amateurs or a local
radio club official. Enclose this
application and an awards fee
of $2.00 or 10 IRCs to the Israel
Amateur Radio Club, Postbox
4099, Tel Aviv, Israel.

SN AWARD FROM NIGERIA

The Nigerian Amateur Radio
Society wishes to announce its
very popular 5N Award. To qual-
ify for this award, applicants are
required to work a minimum of
five separate 5N stations of Ni-
geria. This award also is avail-
able to SWL stations on a heard
basis. This award is issued for
all CW, all phone, and mixed-
mode contacts. There are no
band or mode limitations or time
restrictions.

Once you have attained the
required number of contacts,
have your list verified by at least
two local amateurs and forward
your list with an award fee of
five IRCs to the Nigerian Ama-
teur Radio Society, Oyekunie
Ajayl 5NONAS, PO Box 2873,
Lagos, Nigeria.

9H1 AWARD FROM MALTA

A couple months ago, | listed
awards from Maita and failed to

Zone 1.8 MHz 35MHz 7MHz 14MHz 21 MHz 28 MHz 144 MHz 432 MHz
20 4 2 0 1 2 4 16 32
15235 65 e 105

12, 19, 24, 25, 26,

27, 28, 29, 30, 31,

32 16 8 4 2 4 8 — -
All other zones 8 4 2 1 2 4 16 32

Table 1. Points for Cyprus Award.
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Zone 1.8 MHz
14, 15, 16, 33, 34 5
All other areas 15

mention probably their most
popular award program. Spon-
sored by the Malta Amateur
Radio Society, all contacts for
the 9H1 Award must be made on
or after September 21, 1964
(Malta Independence Day).

The same station may be
counted only once per band; on-
ly five bands may be used. Fifty
points are required for one-band
achievements. Forty points for
two bands; 30 points for three
bands; 20 points for four bands.
(See Table 2))

To apply, prepare your list of
contacts and have it verified by
at least two fellow amateurs.
Forward this list along with your
award fee of $2.00 and 10 IRCs
to L. Smith 9H1BB, Malta Ama-
teur Radio Society, Doreen
House, New St. off Ganu,
B'Kara, Maita.

BUDAPEST AWARD

From Hungary, we receive
word about the Budapest Award
being offered by BRAL (Buda-
pest Radio Amateur League).
Only contacts made after Jan-
uary 1, 1976, will be valid. Euro-
pean stations must work a total
of 75 different HAS or HGS sta-
tions to qualify for this award.
Duplicate QSOs do not count.
There are no band, mode, or
time limitations. Endorsements
will be made If requested at the
time application is made.

Have your confirmed con-
tacts verified by at least two
amateurs or a local radio club
official. Send your list and
award fee of 10 IRCs to BRAL
Award Manager, Dezso Tarcsay
HASHA, PO Box 2, H-1553 Buda-
pest, Hungary.

WORKED RAAG MEMBERS
OF GREECE

Sponsored by the Radio Ama-
teur Association of Greece, this
award is made avallable to ama-
teurs in three categories. Class
1—European stations must
work 100 RAAG members, DX
stations need to work 50 sta-
tions; Class 2—Europeans must
work 75 SV RAAG members, DX
stations require 30 member sta-
tions; Class 3—Europeans must
work 50 SV RAAG members, DX
stations must work 15 SV RAAG
members. There are no band or
mode restrictions. The club sta-
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35MHz 7MHz 14MHz 21 MHz 28 MHz All other bands
3 2 1 &) 5 25
12 6 2 10 45

Table 2. Band points per 9H1 contact.

tion SV1ISV counts three award
points and five contacts for
European stations in all three
classes.

Do not send QSL cards. Pre-
pare a list of contacts and have
it verified by two radio amateurs
or a local club secretary. En-
close this list with an award fee
of $2.00 or 12 IRCs to RAAG
Awards Manager, Anastaslos
Panos SV1IG, PO Box 564,
Athens, Greece.

PAAC AWARD

From The Netherlands, we
learn of an awards program be-
ing made available by the very
popular organization known as
VERNON.

Sponsored by VERNON, this
award requires all contacts to
be made on or after June 1, 1945,
to be valid. The basic PACC
Award requires that the appli-
cant establish contact with at
least 100 separate PA/PI sta-
tions from The Netherlands. En-
dorsements also are made avail-
able for each increment of 100
stations worked.

Do not send QSL cards! VER-
NON asks applicants to prepare
a list of qualifylng contacts and
have it verified by two amateurs
or a local radio organization.
Forward your application and
the award fee of seven IRCs to
Traffic Manager, VERNON, A.
Sanderse PAOMOD, Obdammer-
dilk 2, 1713 RA Obdam, The
Netherlands.

4-2-.70 SQUARES AWARD

In the stack of mail received
last week, | found a very
interesting letter explaining a
unique award being offered by
our friends in England.

While this award may be im-
possible to achieve for the ma-
jority of western stations, oper-
ators throughout Europe who
read this column might find the
rules extremely challenging and
within reach.

To qualify for the award, all
contacts must be made after De-
cember 31, 1978, to be valid. QSL
cards must be submitted at the
time of application and be ar-
ranged In alphabetical order
along with a checklist of the
QTH squares claimed. There is
no award fee, but adequate
postage is required for the safe

return of your QSL cards. All ap-
plicants must be RSGB mem-
bers.

Awards are issued in four
categories: fixed stations, alter-
native stations, portable sta-
tions, and mobile stations.
These categories cannot be
mixed. Award requirements are:
70 MHz—20 squares, 4 coun-

tries
25 squares, 6 coun-
tries
30 squares, 8 coun-
tries
35 squares, 10 coun-
tries

144 MHz— 40 squares, 10 coun-
tries
60 squares, 10 coun-
tries
80 squares, 18 coun-
tries
100 squares, 20
countries

432 MHz— 30 squares, 6 coun-
tries
40 squares, 10 coun-
tries
50 squares, 13 coun-
tries
60 squares, 15 coun-
tries

Forward your award claim to
Award Manager J. Hum G5UM,
27 Ingarsby Lane, Houghton-on-
the-Hill, Leicester LE7 9JJ,
England.

MAN ON MOON

We will once again be operat-
ing from the Neil Armstrong Air
and Space Museum in Wapa-
koneta OH, the home town of
Neil Armstrong, first man to set
foot on the moon.

This .is the 12th anniversary
operation in commemoration of
Neil Armstrong’s historic feat
[feet, too—yuk, yuk—Ed.]. The
dates and times of operation are
as foillows: July 18-19, from 9:00
am July 18 to 8:00 pm July 19.

We will be operating two sta-
tions on the following frequen-
cies depending on propagation
conditions.

CW—7.075t07.125
phone—7.250 to 7.300
phone—3.950 to 4.000
CW—14.1 =10 kHz.
phone—14.300 to 14.350
phone—21.400 to 21.450

All frequencies may not be
used, but we will operate on as
many as possible. We wlll use

the callsign WD8RVZ. A com-
memorative QSL will be avail-
able, SASE required.

US and Canadian amateurs
QSL direct to WD8RVZ, all
others please use the bureau.
Visiting amateurs may check in
on 147.93/.33. “The World of
Amateur Radio” will be shown.
For further information, contact
Gary W. Stolzenburg WD8RVZ,
717 W. Benton Street, Wapa-
koneta OH 45895.

HIGHLAND GAMES AWARD

Local amateurs in Midlothian
IL will be operating a Special
Event Station during the Scot-
tish Highland Games in that
community.

A commemorative certificate
sultable for framing will be is-
sued for any contact made with
a Midlothian station during the
Games. Look for them on 10
through 80 meters Novice and
phone, 0000 GMT June 13 until
2400 GMT June 14, 1981.

To receive this certificate,
send QSL and postage—no en-
velope—to the amateur con-
tacted. For further information,
contact Bill McGreevy KASDES,
14820 Trumbull, Midlothian 1L
60445,

FIELD DAY AWARD

The Puget Sound Council of
Amateur Radio Clubs will issue
a handsome certificate for con-
tacting any three of the six par-
ticipating councll clubs in the
1981 Field Day. Those clubs and
their calls are: Boeing Employ-
ees Amateur Radio Society
(K7ZNWS), Hams Amateur Mo-
bile Service Club (WA7LAW),
Mike & Key Amateur Radio Club
(K7LED); Mt. Baker Amateur
Radio Club (K7SKW); N. Seattle
Amateur Radio Club (W7DA);
Radio Club of Tacoma (W7DK).

To qualify for the certificate,
you must exchange QSL cards
with those three Field Day sta-
tions you have contacted. Send
those QSLs and one doliar to
Scotty Huntley K7CYZ, 802 S.
Lawrence St., Tacoma WA
98405. Your QSLs will be re-
turned with the certificate.

TOM SAWYER DAYS

The Hannibal Amateur Radio
Ciub, Inc., will issue a special
events certificate from the Na-
tional Tom Sawyer Days cele-
bratlon operating from Mark
Twain’s boyhood home town,
Hannibal MO, on July 4-5, 1981.
Hours: 1500-2100 UTC on Satur-



day, July 4, and 1700-2100 UTC
on Sunday, July 5. Frequencles:
7.245, 14.290, 21.390 MHz, and
Novice CW on 7.125 and 21.125
MHz. To receive the certificate,
send a large 9" x 12" SASE and
your personal QSL card confirm-
ing the contact to Hannibal
Amateur Radio Club, Inc.,
WOKEM, 2108 Orchard Avenue,
Hannlbal MO 63401. For infor-
mation, contact Clifford H.
Ahrens NOBQN, President, Han-
nibal Amateur Radio Club, Inc.,
(314)-221-4060 or (314)-221-8618.

FORT NECESSITY

The Unlontown Amateur Ra-
dio Club (W3PIE) will be spon-
soring a special event on July 4,
1981, starting at 1201 GMT
through 2100 GMT to commem-
orate the historic Fort Necessity
American Revolutionary War
battiefield. A commemorative
certificate will be available to
amateurs sending an SASE (4" x
9" or larger) and postmarked not

later than July 31, 1981. The
operating frequencies (+ QRM)
will be: CW—21,145 MHz; phone
—14,345 and 28,545. Please
send correspondence to Union-
town Amateur Radio Club, PO
Box 433, Republic PA 15475, At-
tention: John Cermak WB3DOD.

GLENDIVE MT CENTENNIAL

In observance of the Glendive
MT centennial, the Lower Yel-
lowstone ARC will be operating
a special event stationon July 4,
1981, amidst the festivities in
the downtown area. Operating
period will be from 1600Z to
2300Z on 7240 and 14280-290,
and exchange will be name and
signal report. Send a 4" x 92"
SASE to Larry Melton KB7BO,
711 Snyder Ave. Glendive MT
59330, for commemorative QSL.

THREE RIVERS FESTIVAL

The Fort Wayne Radio Club of
Fort Wayne IN will have on the
air special event stations to

celebrate the annual Three
Rivers Festival. There will be two
operating stations on the air si-
muitaneously, using the calls
WOTE and WIIWX. At the time of
this writing, 10, 15, and 20 will be
used.

A special certificate will be of-
fered to all amateurs contacting
these stations during the spe-
cial event. All amateurs wishing
a certificate should send QSLs
and a seif-addressed, stamped
business-size envelope to Fort
Wayne Radio Club, PO Box
15127, Fort Wayne IN 46885.

The dates of the special event
stations’ operation will be July
18-19, 1981. Transmisslon times
are constant during the two
days, including the nighttime
hours on the 18th.

FRIENDSHIP DAY
Friendship Day 1981 is being
celebrated this year by the Alle-
gany Highlands Amateur Radio
Club by setting up a commemo-

rative station (KA2CGV) in
Friendship NY. This station will
be on the air to make as many
QSOs as possible on August 2
from 1700 UTC to 2400 UTC.
KA2CGV will operate on the fol-
lowing frequencies: phone—
7.280, 21.380, and 28.680;
CW—7.060, 21.060, and 28.060.
To get your special commemo-
rative certificate, send a QSL
card and an SASE to Allegany
Highlands Amateur Radio Club,
PO Box 373, Friendship NY
14739.

Allow me to remind readers of
this column that the 73 Maga-
zine Awards Portfolio Is in full
swing. If you are interested in
learning about one of the most
comprehensive programs avail-
able, experience the challenge
offered by more than twenty in-
dividual award incentives, then
turn to the September and Oc-
tober, 1980, editions of 73
Magazine. There's something in
it for everyone!

[ LOOKING WEST )

Bill Pasternak WAG6ITF

c/o The Westlink Radio Network
Sulte 718

7046 Hollywood Bivd.
Hollywood CA 90028

There is a rather important
piece of legislation before the
US Congress right now. It's ti-
tled H.R. 2203, and it has a direct
bearing on the future of the US
Amateur Service. Its purpose is
actually twofold: First, it permits
the FCC to legally utilize the
talents of volunteer amateur
radio operators as ‘“auxiliary
ears for the FCC" in monltoring
both the Amateur and Citizens
Radio Service for those who vio-
late the rules of either.

The bill also addresses an-
other important problem, that of
legaily continuing the Novice
Licensing Program using volun-
teer examiners. You might re-
member that an FCC lawyer
found the latter to be an illegal
program since the current law
strictly forbids the use of non-
FCC personnel to perform FCC
duties. While the Commission
has continued to issue Novice
class licenses using volunteer
examineers, it has been looking
for a permanent solution.

The bill you are about to read
is the answer. It deals with both
problems in a simple, uncompli-
cated way. It makes use of the
talent available within the ama-
teur community, while keeping
ultimate authority on regulatory
matters within the purview of
the Commission itself.

Ray Frost WAGTEY has
worked closely with Congress-
man Dannemeyer's staff in re-
gard to its preparation. To that
end, Frost had solicited input
from the amateur community.
The result of many months of
preparation is now before Con-
gress itself. The bill reads as
follows:

H.R. 2203

A bill to amend the Communica-
tions Act of 1934 to permit the
Federal Communications Com-
missionto employ voluntary ser-
vices for purposes of monitoring
vlolations of the Act by amateur
and citizens band radio service
station operators and for pur-
poses of preparing and admin-
istering examinations for cer-
tain amateur station operator
licenses.

Be it enacted by the Senate
and House of Representatives

of the United States of America
in Congress assembled, That
section 4(f) of the Communi-
cations Act of 1934 (47 U.S.C.
154(f)) is amended by adding at
the end thereof the following
new paragraph:

*(4)(A) For purposes of moni-
toring any violation of any pro-
vision of this Act, and of any
regulation made by the Commis-
sion pursuant to this Act, relat-
Ing to amateur station transmis-
sions, the Commission, without
regard to part lll of title 5, United
States Code, may (i) recruit and
train any individual licensed by
the Commission to operate an
amateur station: and (il) accept
and employ voluntary and un-
compensated services of such
individual. For purposes of re-
cruiting and training such in-
dividual, the Commission, with-
out regard to part 1l of title 5,
United States Code, may accept
and employ voluntary and un-
compensated services of any
amateur station operator or-
ganization.

*(B) For purposes of monitor-
ing any violation of any provi-
sion of this Act, and of any regu-
lation made by the Commission
pursuant to this Act, relating to
transmissions of any citizens
band radio service station, the
Commission, without regard to
part Hl of title 5, United States
Code, may (i) recruit and train
any individual licensed by the
Commission to operate a citi-

zens band radio service station:
and (ii) accept and employ vol-
untary and uncompensated ser-
vices of such individual. For pur-
poses of recruiting and training
such Individual, the Commis-
sion, without regard to part Ill of
title 5, United States Code, may
accept and employ voluntary
and uncompensated services of
any citizens band radio service
station operator organization.

*(C) For purposes of prepar-
ing or administering any exami-
nation for the least privileged
class of amateur station opera-
tor license established under
section 303(1) of this Act, the
Commission, without regard to
part 1l of title 5, United States
Code, may accept and employ
voluntary and uncompensated
services of any individual who Is
licensed by the Commission to
operate an amateur station and
whose license is not of such
class.

*(D) Any person who provides
voluntary and uncompensated
services under this paragraph
shall not be considered, by
reason of having provided such
services, a Federal employee for
any purpose.

*(E) For purposes of this para-
graph, the term ‘citizens band
radio service station’ has the
meaning given such term in sec-
tions 95.401 and 95.603 of title
47, Code of Federal Regula-
tions, including any amendment
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to such term as hereafter may
be made by the Commission."”.

Sec. 2. Section 605 of the
Communications Act of 1934 (47
U.S.C. 605) is amended by add-
Ing at the end thereof the fol-
lowing new sentence: ““This sec-
tion shall not apply to any re-
celpt, divulgence, publication,
or utilization of the contents of
any amateur or citizens band
radio service station transmis-
sion by any Individual in the
course of providing voluntary
and uncompensated monitoring
services to the Commission
under subparagraph (A) or (B) of
section 4(f)(4) of this Act.”

From my point of view, H.R.
2203 is a necessity. First, it's a
very cost-effective measure In
these inflationary times. If
passed, it will mean that the
FCC will no longer be able to cry
poverty in regard to the enforce-
ment of its rules. This is espe-
cially important in regard to
cases of chronic maliclous in-
terference. Cutbacks in the
FCC's budget already have been
announced.

In mid-March, retiring FCC
Chairman Robert E. Lee told
a congressional subcommittee
that the Reagan budget ax will
force a 25% reduction in the
agency's Compliance Program,
and Field Operations Bureaus in

Beaumont TX, Savannah GA,
Cincinnati OH, Pittsburgh PA,
and Washington DC will be
closed down in fiscal 1982. Also,
the Monitoring Station in
Anchorage AK will be terminat-
ed, as will a number of the Com-
mission’s Special Enforcement
Teams.

The FCC also is dropping
quarterly travel to 77 cities for
the administration of amateur
and commercial exams. In flscal
1982, these trips will become
annual occurrences. Some
sources say that they may be
terminated entirely if monies are
not available. This would mean
that obtaining an amateur ticket
other than Novice could become
almost an impossible task for
some. Either travel whateverdis-
tance is necessary at your own
expense or wait for “next year”
should you fail! And, if all this
were not enough, Lee predicts
that the processing time for an
amateur license, which is cur-
rently 41 days or less, will in-
crease significantly. Expect it to
become a minimum of 65 days
at best.

Obviously, the Reagan bud-
get places the FCC In a bind. It
also places the amateur com-
munity in a similar position
since these cutbacks seriously
endanger the vitality of our ser-

vice. At least In part, H.R. 2203
offers some relief from this. If
enacted, it will take part of the
burden off the Commission's
shoulders. It will mean con-
tinuance of Novice license
testing. It will mean that we can
expand our efforts to self-requ-
late our service, and that those
who violate the terms of their li-
censes will not be permitted to
continue their activities just be-
cause the Commission doesn’t
have the funding to weed them
out. It can help keep our ama-
teur bands from becoming car-
bon copies of the 11-meter band.

Whether you like or dislike the
measure, | urge that you reread
it several times and voice your
opinion onit. Inregard to the lat-
ter, your comments should be
addressed to the members of
the Congressional Subcommit-
tee on Telecommunications,
Consumer Protection and Fi-
nance. A complete list of all
those involved with this commit-
tee appears at the end of this
column. Also, if you find your-
self in support of the measure,
why not drop a QSL card to its
sponsor, Congressman William
E. Dannemeyer, 1032 Longworth
Bldg., Washington DC 20515.
This as a way of saying thanks
to the congressman for his ac-
tive interest on our behalf.

Also, another QSL to Ray
Frost WABTEY, 14421 Hope St.,
Garden Grove CA 92643, might
be apropos in this case. Without
Ray’s input, there is no telling
what H.R. 2203 might have read
like. Thanks to him, it's a rather
positive step that helps foster a
vital Amateur Service while help-
Ing to continue the deregulation
process. As you can guess, |
support the bill. You must make
up your own mind.

Subcommittee on Tele-

communications, Consumer

Protection, and Finance

Room B-333

Rayburn Office Bldg.

Washington DC 20515
Congressmen

Timothy E. Wirth, Chairman

Ronald M. Mottl

James H. Markey

Thomas A. Luken

Al Swift

Henry A. Waxman

Cardiss Collins

W. J. Billy Tauzin

John D. Dingell, Chairman, 97th

Congress

James M. Collins

Matthew J. Rinaldo

Carlos J. Moorhead

Marc L. Marks

Thomas J. Tauke

Thomas J. Bllley

James T. Broyhill

FCC

FCC ENCOURAGES AMATEUR
RADIO EXPERIMENTATIONS

Consistent with a recent
Commission amateur radio defi-
nition that, “The Amateur Radio
Service is for technically-in-
clined persons who wish to
learn about and experiment with
radio communications equlp-
ment and operating tech-
niques” (Commission Order of
November 6, 1980), interested
radio amateurs are encouraged
to experiment with new meth-
ods of transmission and new
radio technologies.

The Commission realizes that
In certain instances proposed
experiments may conflict with
existing rules, and may there-
fore require a Commission rule
walver. The Commission is will-
ing to grant rule waivers for
many different experimental
purposes, including:
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® Spread-spectrum modulation
techniques
® Packet-switching networks
® Radioteleprinter codes, other
than ASCII and Baudot
® “Beacons” for propagation
studies
® Medium-scan television
® Frequency and/or amplitude
“compandoring”
® Digitized voice techniques
® Digitized video techniques
® “Trunked"” repeater systems
® EME communications

For example, on March 6,
1981, the Private Radio Bureau
granted Special Temporary Au-
thority (STA) to 25 radio ama-
teurs affiliated with the Amateur
Radio Research and Develop-
ment Corporatlon (AMRAD) to
experlment with spread-spec-
trum transmission. (Spread-
spectrum is an application of
broadband transmission that

appears to make more efficient
use of congested frequency
bands than does conventional
narrowband transmission.)

On August 15, 1980, an STA
was granted for two years to a
radio amateur to conduct exper-
iments in digital phase-shift key-
ing in the HF phone band, where
slow-scan television Is author-
ized. During November, 1980,
four amateur licensees were
granted a rule waiver to permit
transmissions of the digital
teleprinter code for the purpose
of conducting experiments to
develop an error-free mode of
amateur teleprinter communica-
tions. These recent examples
represent only a smail segment
of the many avenues of experi-
mentation open to licensees in
the Amateur Radio Service.

Licensees wishing to conduct
experiments within the amateur
bands should first refer to the
Commission's rules to deter-
mine if a Commission rule waiv-
er is required. If the experiment
may be conducted in accor-
dance with the rules, no commu-
nication with the Commission is

required. However, If a proposed
experiment will conflict with any
of the Commission’s rules, the
licensee conducting the experl-
ment must write to the Commis-
slon and request a waiver of the
specific rule(s). Waiver request
letters should be addressed to:
Federal Communications Com-
mission, 334 York Street, Gettys-
burg PA 17325; Attention: Tech-
nical Section.

The content of the waiver re-
quest letter should cover com-
plete details of the proposed ex-
periment, including all technical
parameters, specific frequen-
cies to be used, and a justifica-
tion for the project. The Com-
mission will approve or deny
your request in writing, and no
experimentation may com-
mence until the written approval
is received.

FCC NO LONGER ISSUES
LICENSES TO NEW AMATEUR
RADIO CLUB, MILITARY
RECREATION, OR RACES
STATIONS

Due to the large number of in-
quiries the Commission is re-



ceiving pertaining to the licens-
Ing of club, military recreation,
and RACES stations in the Ama-
teur Radio Service, the following
information is provided.

In May, 1980, the FCC
adopted a Third Report and Or-
der amending Part 97 of the
Commission’s rules. This action
simplified the licensing and call-
sign assignment system for
such stations in the Amateur
Radio Service. Section 97.37
was amended with a new para-
graph (b) which reads as fol-
lows:

(b) Only modification and/

or renewal station li-
censes will be issued
for club and military
recreation stations.
No new licenses will
be Issued for these
types of stations.

The text of Section 97.171
was amended also, with the ad-
dition of a new paragraph (b)
which reads as follows:

(b) Only modification and/

or renewal station Ili-
censes will be issued
for RACES stations.
No new licenses will
be issued for RACES
stations.

A change in the trustee of a
club, person in charge of the
military recreation station, or
responsible civil defense official
will be treated as a modification
to the existing station license.

In addition, a change in the
station location or a change In
the name of an existing station
will be construed as a license
modification. No new callsign
will be assigned.

The desire for a new license
seems to arise most often in
connection with club stations.
The club members can select a
licensed amateur radio operator
as a trustee for the station and
then use the trustee’s primary
callsign as the club’s callsign.
This would be considered as a
modification to an exlIsting
license.

The Federal Communications Commission Private Radio Bureau
Chief, Carlos V. Roberts (second from right), presents a Special Tem-
porary Authority to experiment with spread-spectrum transmission
to Hal L. Feinstein WB3KDU (far left) and Paul L. Rinaldo W4RI. Dr.
Michael J. Marcus (far right), Chlef, Technical Planning Staff of the
Commission's Office of Science and Technology, witnesses the
ceremonial occasion at the Commission's offices, March 6, 1981.
Messrs. Feinstein and Rinaldo are two of 25 amateurs affiliated with
the Amateur Radio Research and Development Corporatlon granted
the Special Temporary Authority for experimentation.

[ RTTY LoOP

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

It's June! And with the month
come all kinds of good things,
not the least of which is this
month's edition of RTTY Loop,
which marks the beginnlng of
our fifth year!

| sincerely appreciate the in-
terest you all have expressed in
RTTY, and in this column, over
the past four years. Many new-
comers have asked about the
availability of older material
from the column. Art Galvez
KA7GTP of Eugene OR is one
who writes that he received an
old copy of 73 as a gift, and was
interested by the magazine's
contents, especially RTTY Loop.
He wonders if an index to old
columns is available, or if we
plan to publish a compilation of
old columns in book form.

Well, Art, that is exactly what
is planned. Over the next few
months | hope to extract what |
can from the first few years of
RTTY Loop, and we hope to offer
it in book form to those who may
have missed it or who want to
add it to their libraries. Watch

this column for details. Don't
forget the other 73 Radio Book-
shop publications on RTTY,
which are advertised in the mag-
azlne. They provide a valuable
source of RTTY Information.
Above all, | hope you plan to
continue reading 73, where
more articles of interest appear
than anywhere else, not to men-
tion the continuing saga of
RTTY Loop.

Moving right along, another
big item in June is Field Day. |
know that many of the clubs are
gearing up for that big weekend,
June 27-28, but how many of
them are actively courting the
press? One of the biggest com-
plaints | hear at gatherings of
hams is that this paper or that
magazine carrlied an article that
somehow cast a bad light on
amateur radio.

One of our boosters, the Stark
RTTY Group out in Massillon
OH, did a bang-up job of publici-
ty in last year's effort, as Fig. 1
shows.

Why don't you try it? Write up
a press release, five hundred
words or so, describing your
club and its efforts and send it
off to local publicatlions. Don’t

just concentrate on the big daily
papers—send one to the neigh-
borhood weeklies and shopping
center giveaways. They are al!
eager to receive news of local
actlvitles, and something like
this is that much good news for
the readership. Send it in early,
don’t forget to provide some
means of contacting an individ-
ual for clarification or more de-
tail, and enjoy the spotlight.
Way back when, it took a
boat-anchor transmitter and a
clunky old grease-monger ma-
chine to get on RTTY. Now, with
computer-controlled stations
and video terminals, more and
more hams will be glving it a
fling. To this end, Dr. R. B. Gober

W5ZNN, a dentist who is the
Mayor of Corsicana TX, sends in
a letter with several questions.
“Will,” he writes, “interference
from automatic, computer-con-
trolled RTTY stations become a
problem when these stations
come on the air with no operator
present?” Much as nets now de-
clare certain frequencies in the
75-meter phone band unto them-
selves, he wonders about claims
of frequency ownership by mail-
boxes, ASCH groups, and the
like. He also wonders about pro-
viding DX windows, and possi-
bly revamping the band seg-
ments.

| really don’t know the answer
to these questions. | would hope

Stark RTTY to participate in nationwide ham radio field day

Haiilty

!
/H
[/ l‘
o] h:." b

Fig. 1. Samples of positive amateur radio publicity by the Stark RTTY

Group of Massillon OH.
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Fig. 2. Shift-pot circuit.

that as RTTY becomes more
common, and | have no doubt
that with the popularization of
ASCIl it will, some form of band
plan will emerge that will keep
everybody happy. It would seem
as though a frequency hog is a
frequency hog, whether operat-
Ing SSB on 75 or RTTY on 20,
and that to solve that problem
we have to deal with the basic
relationships hams have with
hams, rather than trying to put
down this group or that.

Clearly, when and if automat-
ic stations become common, it
will still be the operator, present
or not, who will be responsible
for preventing interference. | am
afraid that if we do have a pro-
liferation of interference-caus-
ing automatic stations, the
powers that be will step in and
we won't have the problem any
more, because we won't have
the privilege of running such a
station. | would encourage any-
one developing an automatic
station to provide for ample
monitoring to prevent stepping
on others.

Okay, gang, let's get practical
now, and down to basics. Fran-
cis W. Sorovec WDSHPA from
Fort Wayne IN is frustrated as
the devil in his attempts to get

onto RTTY. Francis states that
he currently operates upside
down on 20 meters, with his
Swan 350. He got an old Ranger
Il transmitter and would like to
know how to hook the whole
thing together.

The shift-pot circuit has been
covered before in this column,
back in January, 1978. It uses a
diode switch to place a small
capacitance on the frequency-
determining circuilt of a vfo, thus
lowering the frequency. By ap-
plying the bias voltage during
space, a correct (low—space;
high—mark) FSK signal is pro-
duced. Because of the charac-
teristics of the circuit, you can
vary the voltage applied to the
diode, and thus vary the ap-
parent capacitance, changing
the obtained shift. A simple
diagram of such a circuit is
shown in Fig. 2.

The transmitter in question,
the Ranger Il, resembles many
other transmitters of Its era in
that it uses a pentode, a 6AUS,
as the vfo tube. Connecting the
highend of the capacitortopin7
of the 6AUB, the cathode, will en-
able the circuit to shift the fre-
quency appropriately. Why a
trimmer? Different circuits need
different amounts of capaci-

tance. Once it is adjusted, the
trimmer need never be touched
again, and | have built these
shifters using a small, fixed
mica capacitor in the 12-pF
range. The potentiometer, iocat-
ed external to the capacitor-
diode assembly, should have
enough range to allow adjust-
ment to elther 170-Hz or (shud-
der) 850-Hz shift. Hope this
helps, and maybe we will work
on the air.

As | write this column, the
second Greater Baltimore Ham-
boree and Computerfest has
just ended. Last year’s meeting
was highlighted by the appear-
ance of Wayne Green, the ARRL
graced this year's group. | was
quite impressed by the in-
creased showing of digital
equipment among the flea-
market offerings. We are, at
long last, beginning to see an
end to the World War Il boat an-
chors, and more and more of
the “first-generation” computer
equipment, circa 1975, is show-
ing up for secondhand pur-
chase. | was stunned by what
many of the guys were asking,
though. it will take some time for
the market for recycled com-
puter hardware to develop, but it
will only do so if items are of-
fered for what they are worth,
not what they cost originally or
what it would cost to replace
them now.

For example, | saw several
older computer terminals being
offered for close to what they
cost new during the mid 1970s.
Now, | know that a new fancy
terminal may cost five or six
hundred dollars, or more, but

that does not mean that an old
one that cost $250 new is still
worth it.

Flea-market and secondhand
equipment provides a valuable
function in amateur radio, get-
ting newcomers started with a
minimum of investment. Much
of the equipment is used for a
year or two, then resold to
another ham down the line to
get him started. | am afraid that
offering equipment five years
old and several levels out of date
at nearly new prices does little
to encourage such trade. That's
my opinion. Any comments?

In the way of new equipment, |
have purchased several items,
and a few things have become
available, for review in the
future. | hope to examine more
than the “strict” RTTY equip-
ment, that Is, terminals, demod-
ulators, and the like. Any or all
equipment that is of interest to
the RTTYer is fair game here,
and, hopetully, | will be able to
cast some light where none was
before. In the planning stage
now, for example, are reviews of
several items usually ignored by
the magazines, but vital to the
functioning of a RTTY station.
More on that in the months to
come.

Next month | will conduct my
annual (it seems) session on
how to get your computer onto
RTTY. Many of you have written
with interesting experiences in
computer RTTY, and | hope to
share many of them with the
readership and pass along a
few tips of my own. Where’s that
gonna be? Why, right here, in
RTTY Loop!

FCC

Reprinted from the Federal Register

Amendment of the Commission’s
Rules To Provide for Exception to the
50-watt Power Limitation in Two
Additional Military Areas, and To
Provide for Communications With
Satellites by Amateur Radlo Stations
Within Certain Military Areas

AGENCY: Federal Communications
Commission.

ACTION: Final rules.

8UMMARY: The Commission is adopting
rules in the Amateur Radio Service to
relax a limitation to allow stations
located in restricted areas near
designated military installations and
operating, in the future, in the Amateur-
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Satellite Service to communicate with
satellites with power up to 1,000 watts
(equivalent isotropically radiated
power). The Table of Frequency
Allocations is also amended to specify
two additional areas. Amateur-
Terrestrial communication in the
restricted areas will remain subject to 8
50-watt power limit.
EFFECTIVE DATE: April 8, 1981.
ADORESS: Federal Communications
Commission, Washington, D.C. 20554.
FOR FURTHER INFORMATION CONTACT:
John B. Johnston or Maurice J. DePont,
Private Radio Bureau, (202) 632—4964.
SUPPLEMENTARY INFORMATION:
Adopted: February 11, 1981.

Released: February 26, 1981.

In the matter of smendment of
§ 97.61(b)(7) of the Amateur Radio
Service Rules to provide for exception to
the 50 watt power limitation in two
additional military areas. and to provide
for communications with satellites by
amateur radio stations within certain
military areas; amendment of § 2.106.
Table of Frequency Allocations.

By the Commission: Chairman Ferris
not participating.

1. The Commissfon received a letter
from the Radio Amateur Satellite
Corporation (AMSAT), requesting the
Commission’s assistance in removing
the 50 watt transmitter power limitation,
in § 97.61(b)(?) of the Rules, applicable
to amateur radio stations in certain
parts of the country operating in the
420-450 MHz band. AMSAT states that,
in order to use any new satellites that
will be launched in the future, user
stations will require 500-1,000 watts
effective radiated power, an order of
magnitude higher than that required to
use previous amateur satellites. As a
consequence, it anticipates that there
will be as many as several thousand
amateur radio stations using the new

Phase III-A satellite that will require a

waiver of § 97.61(b)(7) to permit higher

power than 50 watts. AMSAT feels that
smendment of the rule would eliminate
the need for rule waivers.

2. The Frequency band 420-450 MHz
is allocated to the Amateur Radio
Service on a non-interference basis to
the Government Radiolocation Service
(See § 2.106 of the Commission’s rules,
Table of Frequency Allocations and
Footnote US 35 thereto). Within this
band, the frequencies 435-438 MHz are
allocated to the Amateur-Satellite
Service (ASAT), on condition that no
harmful interference is caused to the
other services, Government
Radiolocation and Amateur Radio (See
§ 97.415, Footnote 1). Section 97.81(b)(5)
requires that amateur radio stations
operating in the frequency band 420-450
MHz not cause interference to the
Government Radiolocation Service.
Section 97.61(b)(?) identifies certain
areas of the United States where
amateur radio stations must have
special authorization from the FCC
Engineer in Charge (EIC) and the
Military Area Frequency Coordinator
(MAFC) before the station may transmit



in the 420450 MHz band with more
than 50 watts input power.

3. In its request for assistance,
AMSAT suggests that the Commission
pursue the matter with the
Interdepartment Radio Advisory
Committee (IRAC) to determine whether
the military would have any objection to
deletion of the 50 watt power limitation.
AMSAT offers three alternatives that it
would constder to be suitable. They are:

A. Modify § 97.61(b)(7) to increase the
transmitter power limit from the present
50 watts to 250 or 500 watts in the 420-
450 MHz band.

B. Modify § 97.61(b)(?) to delete the 50
watt limit In the 435-438 MHz ASAT
frequency band. Then the 1,000 watt
limit specified in § 87.67(a) would apply
between 435438 MHz.

C. Modify § 97.61(b)(7) to apply only
to amateur stations transmitting with
antenna radiation patterns below
elevation angles of 10 degrees, thus
removing the 50 watt power limit for
amateur radio stations communicating
with the satellite.

4. The Commission took the matter up
with IRAC. IRAC reported that the
current restrictions, upon which
§ 97.61{b)(7) is based, are valid and are
required by the military services. In
addition, IRAC determined that two
additional areas must be added to those
now specified in § 97.61(b)(7) where
power must be limited to 50 watts,
unless, as mentioned in paragraph 2,
special authorization has been obtained.
The first area is within a 50 mile radius
around Otis Alr Force Base,
Massachusetts. The other is within a 50
mile radius around Beale Air Force
Base, California.

5. IRAC also said that it could permit
amateur radio stations within any of the
military restricted areas to communicate
with satellites, on ASAT band
frequencies 435438 MHz, with power
not to exceed 1,000 watts equivalent
isotropically radiated power. However,
those amateur radjo stations would
have to maintain 8 minimum
transmitting antenna elevation angle of
10 degrees.

6. Amateur radio users who engage in
amateur satellite operations will benefit
from the relaxation of the rules herein
ordered. Even though they are within
any of the military restricted areas they
can use 1,000 watts power as long as
thelr antennas comply with the
elevation angle specified. However,
amateur radio users whose stations are
located in the specified military areas
and who engage solely in terrestrial
operations will be required to accept the
50 watt power limit (unless waived)
since amateur usage of frequencies in
the 420-450 MHz ban is predicated on a
non-interference basis to the
Government Radiolocation Service in
that band,

7. We are also amending § 2.106.
Table of Frequency Allocations,
Footnote U.S. 7, to reflect in that rule
section the two additional military
areas,

8. The specific rule amendments that
we are adopting are set forth in the
Appendix. Authority for the
amendments is contained in Sections
4(i) and 303 of the Communications Act
of 1934, as amended. We are dispensing
with the prior notice and public
procedure provisions of the
Administrative Procedure Act as
unnecessary (see 5 U.S.C. 553(b)(3)(B})
since the military services: (1) require a
power restriction for terrestrial
communications of amateur radio
stations located near military
installations; and. (2) could not permit,
because of potential Interference to
miljtary activities, any further
concesaions for amateur satellite
operations.

9. Accordingly, it is ordered, effective
April 8, 1981, that Parts 2 and 97 of the
Commission's Rules are amended as set
forth in the attached Appendix.

10. It is further ordered That this
proceeding is terminated.

11. Information concerning these rule
changes may be obtained from John B.
Johnston or Maurice ]. DePont, (202)
8324964,

{Secs. 4, 303, 307. 48 Stat.. as amended. 1086,
1062, 1083;k 47 U.S.C. 154, 303, 307)

Federal C ications Ci isst
William J. Tricarico,

Secretary.

A. Part 2 of Chapter I of Title 47 of the
Code of Federal Regulations is
amended, as follows:

Section 2.106 is amended by adding
new paragraphs (e} and (f} to Footnote
U.S. 7 to read as follows:

§2.106 Table of frequency allocations.

N . . . B

U.S. Footnotes

. C . . N
USSRz

(e) Ln the State of Massachusetts within an
80-kilometer (50 mile) radius around locations
at Otis Air Force Base, Massachusetts
(latitude 41°35" N., longitude 70°32" W.}

() In the State of California within an 80-
kilometer {50 mile) radius around locations at
Beale Air Force Base, California {latitude
39°08° N.. longitude 121°26' W.}.

B. Part 97 of Chapter 1 of Title 47 of
the Code of Federal Regulations is
amended, as follows:

1. In § 97.61, paragraph (b)(7) is
amended by adding new subparagraphs
{v) and (vi), as follows:

§97.61 Authorized trequencies and
emissions.

R

(v} In the State of Massachusetts
within an 80-kilometer (50 mile) radius
of 41°45' N., 70°32" W.

(vi) In the State of California within
an 80-kilometer (50 mile) radius of 38°08
N. 121°26° W.

2.1n § 97.421, a new paragraph (c) is
added as follows:

$97.421 Telecommand operation.

(c) Stations in telecommand operation
may transmit from within the military
areas designated in § 87.61(b)(7) in the
frequency band 435-438 MHz with a
maximum of 611 watts effective radiated
power (1,000 watts equivalent
isotropically radiated power). The
transmitting antenna elevation angle
between the lower half-power (-3
decibels relative to the peak or antenna
bore sight) point and the horizon must
always be greater than 10°.

3. A new § 97.422 is added to Subpart
H of Part 97, as follows:

§ 97.422 Earth operation.

Stations in earth operation may
transmit from within the military areas
designated in § 97.81(b)(7) in the
frequency band 435-438 MHz with a
maximum of 811 watts effective radiated
power (1,000 watts equivalent
isotropically radiated power). The
transmitting antenna elevation angle.
between the lower half-power (-3
decibels relative to the peak or antenna
bore sight) point and the horizon must
always be greater than 10°.
¥R Doc. 41-6856 Filed 3-3-81: 8:45 am|
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Type Acceptance of Equipment
Marketed for Use in the Amateur Radlo
Service

AQENCY: Federal Communications
Commission.

ACTION: Final rule (second report and
order).

suMMARY: This document extends the
effective date of the existing regulations
that require type acceptance of all
external radio frequency power
amplifiers and amplifier kits capable of
operation below 144 MHz, affecting
primarily those amplifiers used in the
Amateur Radio Service. This extension

is necessary as the present regulations
are due to expire on April 28, 1981. The
expiration of these regulations would
allow the marketing of external
amplifiers designed for illegal operation
in and around the Citizens Band Radio
Service.

DATES: The effective date of the order is
April 28, 1981.

#DDRESS: Federal Communications
Commission, Washington, D.C. 20554.
FOR FURTHER INFORMATION CONTACT:
John A. Reed, Office of Science and
Technology, Washington, D.C. 20554
(202) 853-6288.

SUPPLEMENTARY INFORMATION: In the
matter of amendment of Parts 2 and 87
of the Commission's Rules to require
type acceptance of equipment marketed
for use in the Amateur Radio Service.

Second Report and Order

Adopted: March 23, 1981.
Released: March 26, 1961.

By the Commission: Chairman Ferris not
participating; Commissioner Jones absent.

1. On March 20, 1978, the Commission
released a Report and Order in the
above entitled matter (FCC 78-107, 43
FR 12682). That document implemented
type acceptance procedures and certain
technical requirements for external
radio frequency power amplifiers and
amplifier kits that are designed for
operation below 144 MHz. The effect of
that order was to require type
acceptance for the majority of amplifiers
used in the Amateur Radio Service
(ARS). Type acceptance is a procedure
whereby the Commission approves
radio transmitting equipment as being
capable of complying with the necessary
technical specifications. Such approval,
where required, is necessary before the
equipment may be marketed. See 47
CFR 2.901 et seq. In this specific case,
the type acceptance procedure allows
the Commission to determine whether
the external amplifiers are capable of
meeting those FCC technical standards
that are designed to minimize the
possibility of interference and, also. to
determine whether the amplifiers are
intended for use only in the ARS and not
in or around the Citizens Band (CB)
Radio Service.

2. As noted above, compliance with
the revised technical standards to allow
for the commercial manufacture and
marketing of these external amplifiers is
enforced, in part, through our type
acceptance procedures. The standards
were implemented due to the large
number of amplifiers being marketed
and promoted for illegal operation in
and around the.CB Radio Service. Such
illegal use of external amplifiers created
a severe interference problem to
television reception and to the reception
of other radio services. It was estimated
that in fiscal year 1976 that about four
million persons and perhaps as many as
ten million persons experienced
Interference to televisions reception
from CB radio stations. About half of
this interference was caused by or
intensified by the illegal use of these
amplifiers. 1t was also predicted that
this interference would significantly
increase unless countered by
Commission action.

3. These interference problems are
detailed in earlier reports, as cited in the
reference Report and Order in
paragraph one and in the Notice of
Proposed Rule Making (released
February 26, 1977) for this docket, and
will not be further repeated here. It was
clear that when the Commission issued
its Order on the subject in 1978, it was
faced with resolving a serfous national
problem. In fact, the interference caused
by the illegal use of external amplifiers
was 80 severe as to require immediate
implementation of the technical
standards and type acceptance
requirement by this Commission.
Because of this rapid implementation,
the technical regulations and the type
acceptance requirement were made

effective for only three years so that the
effects of this action would be subject to
a mandatory review prior to the
expiration date of April 28, 1981. It was
expected that this three year period
would allow the Comsmission additional
time to investigate other methods of
controlling the promotion and use of
external amplifiers in radio services
other than the ARS and to monitor the
effectiveness of the new regulations.

4. During this three year investigation
period, other methods of controlling the
manufacture and marketing of external
amplifiers were studied. One such
method was to require the showing of an
appropriate amateur license prior to the
purchase of amateur transmitting
equipment (FCC 79-586). However, as
we concluded in our first Report and
Order in this Docket, no other method
was considered to offer the
effectiveness provided under the current
type acceptance program. The problem
with attempting to require retailers to
ask potential buyers of amateur
equipment to display their amateur
licenses before they may make a
purchase is that it is uncertain whether
this Commission has the legal authority
to impose this requirement.’ Even if the
Commission had such authority, there
are two other problems. First, this type
of regulation would be burdensome for
retailers. Second. it s more effective for
the Commission to enforce its
regulations through contact with a
limited number of manufacturers (i.e.,
through type acceptance) than with a
vast number of sellers.

5. The effectiveness of the current
type acceptance program in halting the
promotion of external amplifiers for
illegal applications has led this
Commission to believe that the program
should be continued. Numerous
manufacturers and distributors of
amplifiers designed for illegal operation
in and around the CB service have
ceased manufacture and marketing,
although legal action was required in
some instances. The majority of this
litigation has already been detailed in
previous Commission releases and will
not be repeated in this item. Other case.
are still under investigation with court
actions pending and, therefore, will not
be discussed. However, certain
manufacturers are still promoting their
non-type accepted amplifiers for illegal
operations. Some U.8. Attorneys have
questioned the advisability of
prosecuting these manufacturers for
violation of the existing type acceptance
requirement due to the impending cut-off
date of the regulations. These U.S.
Attorneys feel that it would be
inappropriate to prosecute a
manufacturer for violation of a
temporary regulation. instead, most
prosecutions have been for violations of
the regulation that prohibits the
manufacture and marketing of any
external amplifier with amplification
capability between 24.00 MHz and 35.00
MHz § 2.815(b) of the Commission's
regulations). This form of prosecution
would be sufficient provided all of the
amplifiers promoted for CB operation
operated within that banned frequency
range. Unfortunately, many do not
operate within that frequency range as
manufactured. For example, without the
type acceptance requirement,
manufacturers would have no
restrictions on producing amplifiers that
can be easily altered by purchasers to
operate with CB radio equipment even
though those amplifiers are designed to
operate above or below the prohibited
frequency range. Thus, it Is necessary to
invoke a violation of the type

!The pr in the C: Act of
1934, as amended. thal provides the chief support
for this requiremeni is Section 302(a} {47 U.S.C.
302(a}). This Section authorizes the Commission to
“* * * make reasonable regulations governing the
tnterference potential of devices * * °" and further
stales thut these regulations apply to the sale of
devices. This Section has been relied on by the
C lo blish dards for radio
“devices” and to prohibit retailers from setling
noncomplying devices
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acceptance regulation to cover all of the
available amplifier models. That action
requires a removal of the cut-off date for
type acceptance in order for these
regulations to be more generally
effective. in light of this and the
information contained in the preceding
paragraphs, a continuation of the
present type acceptance requirement
would be in the public interest.

6. The Administrative Procedure Act
permits federal agencies to forgo the
usual notice and comment procedures in
rule makings if ** * * public procedures
thereon are * * * unnecessary.” (5
U.S.C. 553(b}(3}(B}). Prior notice and
comment procedures concerning a
continuation of the current type
acceplance requirement are
unnecessary for a variety of reasons.
First. the possibility of a permanent type
acceptance requirement was previously
subject to public comments in this
Docket in the original Notice of
Proposed Rule Making. 42 FR 12204,
released February 28, 1977. It is not
anticipated that requesting additional
comments on the subject would provide
the Commission with further useful
information. Second, in our Report and
Order in Docket No. 21117, adopted
February 186, 1978, released March 20,
1978, 43 FR 12682, we indicated that the
Commission might make the temporary
type acceptance requirement permanent.
In paragraph 12 bf that Order, we stated
“If at the end of this three year period it
is determined that the type acceptance
requirement is still necessary and that it
has indeed reduced the problems caused
by these amplifiers, this program can be
continued by further Commission
action.” During this three year period,
we have not received any adverse
comments regarding the type acceptance
requirement, Third, in our Report and
Order in Docket No. 21117, we found
that the type acceptance requirement
itself imposed only a slight burden on
manufacturers.

in paragraph 13 of that Order {while
discussing § 2.1005(b} of our
regulations), we stated:

* * * No piece of radio equipment from
any service should be marketed before a
number of samples are tested to determina
that the equipment is in compliance with our
regulations. As these tests should be
performed regardless of the requirement for
type p . the only additional
that type acceptance would cost the
manufacturer or supplier is the few hours of
paperwork to compile the application and the
time delay in marketing during which the

ission pr this licati

Fourth, all the Commission is now
doing is making a rule permanent that
was found to be in the public interest in
our Report and Order in Docket No.
21117. Since we are merely continuing
an existing rule, there will be no
additional impact on manufacturers.
Finally, as discussed above, after
extensive and protractive consideration.
we do not believe that there are any
viable alternatives to a continuation of
the type acceptance requirement.

7. The enforcement actions by the U.S.
Attorneys and the Commission’s Field
Operations Bureau against the
manufacturers of those amplifiers
intended for operation around the CB
service and the reduction In the
availability of these amplifiers to the
public have demonstrated that this
method of controlling the illegal
operation of these amplifiers is effective.
However, the continued. though smalier.
illegal market necessitates retaining
these regulations. Therefore, the
expiration date of the type acceptance
requirement for external radio frequency
power amplifiers and amplifier kits is
deleted, as shown in the attached
appendix.

8. Other changes to these regulations,
as also shown in the appendix. will be
made in accordance with-the provistons
of Subsections 553(b}(3)}(A) and
553(b)(3)(B}) of the Administrative
Procedure Act (5 U.S.C. 553). These
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subsections allow the Commission to
finalize regulations without the
necessity of providing prior notice or
seeking comments when the changes
involve interpretative rules or ** * *
when the agency for good cause finds
{and incorporates the finding and a brief
statement of reasons therefor in the
rules issued} that notice and public
procedure thereon are * * *
unnecessary, or contrary to the public
interest.” When the regulations
establishing type acceptance
requirements for external amplifiers
were implemented. there was a
considerable rush in their preparation in
order to place them into effect at the
earliest possible time. This rush was due
to the large number of manufacturers
promoting their amplifiers for illegal
operation and because of the severity of
the interference problems resulting from
the use of those amplifiers. As a result,
some edttoriai errors in the regulations
occurred and some regulations that were
either awkward or unclear were
adopted. The language of these
regulations has therefore been reworded
to correct the editorial errors, to clarify
the requirements and to refine the
statement of the requirements. Since the
meaning of the regulations remains
unchanged, it is considered unnecessary
to issue a further Notice of Proposed
Rule Making on this matter.
Additionally, the prompt clarification of
the existing regulations is in the public
interest since the changes will make the
regulations more understandable and
encourage compliance. Any new
problems which may arise in the
specific wording of the Part 97
regulations can be considered under
Docket No. 80-729 which looks toward a
rewrite of the amateur regulations into a
“plain language” format.

9. It should also be noted that the
Commission’s policy concerning walvers
of the amplifier technical requirements
or the type acceptance requirement is
unchanged. The type acceptance
requirement may still be waived for
those amplifiers designed for industrial,
scientific or medical (ISM} applications.
Additionally, waivers of the technical
requirements will be considered for
those amplifiers designed to operate
within the frequency range of 50.00 MHz
to 54.00 MHz as long as the amplifiers
can not be easily converted to operate
at lower frequency ranges.

10. In view of the foregoing, this
Commission is of the opinion that the
amended regulations, as described
above and in the attached appendix, are
in the public interest, convenience and
necessity. The authority for these
amendments is contained in Sections
4(i). 302, 3n3(e), 303(f) and 303(r} of the
Communications Act of 1934, as
amended. Accordingly, it is ordered.
effective April 28, 1981, that Parts 2 and
97 of the Commission’s Rules and
Regulations are amended as set out in
the attached appendix. It is further
ordered that this proceeding is
continued.

{Secs. 4. 303. 307, 48 Stat., as amended, 1066,
1082, 1083: 47 U.S.C. 154. 303, 307)

Federal C tions Ci
William J. Tricarico,
Secretary.

Appendix

PART 2—FREQUENCY ALLOCATIONS
AND RADIO TREATY MATTERS;
GENERAL RULES AND REGULATIONS

A. 47 CFR Part 2 is amended as
follows:

1. Section 2.815 is amended by
revising paragraph (c} to read as
follows:

§2.815 External radio frequency power
amplifiers.

(c) No person shall manufacture, sell
or lease. offer for sale or lease (including
advertising for sale or lease) dr import,
ship or distribute for the purpose of

selling or leasing or offering for sale or
lease, any external radio frequency
power amplifier or amplifier kit capable
of operation on any frequency or
frequencies below 144 MHz unless the
amplifier has received a grant of type
acceptance in accordance with Subpart |
of this Part and Subpart C of Part 97 or
other relevant Parts of this Chapter. No
more than 10 external-radio frequency
power amplifiers or amplifier kits may
be constructed for evaluation purposes
in preparation for the submission of an
application for a grant of type
acceptance.

Note—For the purposes of this part. an
amplifier will be deemed incapable of
operation below 144 MHz if the amplifier is
not capable of being easily modified to
increase its amplification characteristics
below 120 MHz, and either:

(1) The mean output power of the
amplifier decreases, as frequency
decreases from 144 MHz. to s point
where 0 decibels or less gain is
exhibited at 120 MHz and below 120
MHz; or

(2} The amplifier is not capable of
even short pertods of operation below
120 MHz without sustaining permanent
damage to its amplification circuitry.

2. Section 2.1001 is amended by
revising paragraph (f)(2} to read as
follows:

§2.1001 Changes in type accepted
equipment.

e

(2} Modifications made pursuant to
this Paragraph are limited to equipment
used at licensed amateur radio stations.
« . . . .

3. Section 2.1005 is amended by
revising the introductory text of
paragraph {c} and paragraph (d) to read
as follows:

§2.1005 Equipment for use in the Amateur
Radio Service.

{c) Any supplier of an external radio
frequency power amplifier kit as defined
by §97.3(z) of this Chapter shall comply
with the following requirements:

(a)*e

(2"

@

{a)**°
(5)*°*

(d) Type acceptance of external radio
frequency power amplifiers and
amplifier kits may be denied when
denial serves the public interest,
convenience and necessity by
preventing the use of these amplifiers in
services other than the Amateur Radio
Service. Other uses of these amplifiers;
such as in the Citizens Band Radio
Service, are prohibited (CB Rule 21 of
this Chapter). Examples of features
which, may result in the denial of type

acceptance are contained in § 97.77 of
this Chapter.

PART 97—AMATEUR RADIO SERVICE

B. 47 CFR Part 97 is amended as
follows:

1. Section 97.75 is amended by
revising the introductory text of
paragraph {a) to read as follows:

§97.75 Use of external radio frequency
{RF) power amplifiers.

(a) Any external radio frequency (RF)
power amplifier used or attached at any
amateur radio statlon shall be type
accepted in accordance with Subpart ]
of Part 2 of the FCC's Rules for
operation in the Amateur Radio Service,
unless one or more of the following
conditions are met:

2. Section 97.76 is amended by
revising the introductory text of
paragraph {a) and subparagraphs (a)(1)
and (a)(5) to tead as follows:

§97.76 Requirements for type acceptance
of gxternal radio frequency (RF) power
amplifiers and external radio frequency
power ampiifier kits.

(a} Any external radlo frequency (RF)
power amplifier or external RF power
amplifier kit marketed (as defined in
§ 2.815 of thjs Chapter}, manufactured,
imported or modified for use in the
Amateur Radio Service shall be type
accepted for use in the Amateur Radio
Service in-accordance with Subpart | of
Part 2 of the FCC's Rules. This
requirement does not apply if one or
more of ‘B’ following conditions are
met:

(1) The amplifier is not capable of
operation on any frequency or
frequencies below 144 MHz. For the
purposes of this part. an amplifier will
be deemed to be incapable of operation
below 144 MHz if the amplifier is not
capable of being easily modified to
increase its amplification characleristics
below 120 MHz, and either:

(i) The mean output power of the
amplifier decreases, as frequency
decreases from 144 MHz, to a point
where 0 decibels or less gain is
exhibited at 120 MHz and below 120
MHz; or

(1i) The amplifier is not capable of
even short periods of operation below
120 MHz without sustaining permanent
dnlm)age to its amplification circuitry.

2) e
(00 e
(4
.[5) The amplifier is purchased in used

condition by an equipment dealer from a
licensed amateur radio operator who
constructed or modified the equipment
in accordance with § 2.1001 of the
regulations and the amplifier is further
sold to another amateur radio operator
for use at their licensed amateur radio
station.

{FR Dor. 81-9409 Filed 3-28-81: 8:45 am|
PRLING CODE 6712-01-M

HAM HELP

$5 reward for Information
leading to the successful con-
version of a Hallicrafters SR-42A
to FM.

Neil Johnson WA4ZTN
PO Box 154
Glenwood FL 32722

Needed: schematic and/or
manual for a Dumont Model
304-A oscilloscope. | will reim-

burse copying cost or purchase
manual.

S. Capasso

67 Perkins St.

New Haven CT 06513

| need an ac power supply for
a Gonset G-76 transcelver.

R. L. Wartburg KOLLO

1425 N. Harwood
Orange CA 92667



LETTERS

QUASIMODO

Cal Ritchey’s story in the Jan-
uary issue (**Over the Hump and
into History™) was good reading.
Aircraft crews were indeed scat-
tered over several countries, in-
cluding India, Nepal, Bhutan,
Burma, and what is now Bangla-
desh, while flying the Hump
from India to China, during
WWII. Stories that today sound
like amusing after-dinner anec-:
dotes once were crises in the
lives of flying personnel of the
Alr Transport Command.

The ATC carried war sup-
plies from India to fighting
bases in Burma and China from
July, 1942, until August, 1945,
More than 650,000 tons of criti-
cal material were airlifted from
India to beleaguered China. This
incredible feat kept China in the
war, a reality which kept more
than one million Japanese
troops in occupied China until
the end of hostilities. The irony
of political developments in that
area of the world since WWII
can never diminish the accom-
plishments of the relative few
who wrote the ATC chapter in
the chronicle of the Hump.

The Army Airways Communi-
cations System (AACS) with 4th
Wing headquarters at Hastings
Mill near Calcutta, India, played
a very important part In the
history of Hump flight communi-
cations. Col. Mandelbaum com-
manded from early 1942 until
the end of 1945 when the re-
maining squadrons were trans-
ferred to European Wings. Dur-
ing this period, AACS provided
the equipment, men, and ser-
vices to install, maintain, and
operate flight facilities, in-
cluding control towers, homing
beacons, radio ranges, and in-
strument landings systems, at
some of the larger airfields.
Point-to-point facilities, (voice,
CW, and radioteletype) were
also AACS activities. At some
bases, in India, all Army Air
Force administrative and opera-
tional communications were
handled by AACS.

Many of the men in AACS
were amateurs before they
came into that service. Many be-

came hams after leaving the Air
Force. The AACS operation
under the 4th Wing covered In-
dia, Burma, China, and Thai-
land, and immediately after
Japan's surrender, French Indo-
China (Vietnam) and Singapore.

The 4th AACS Wing had four
groups, each with several
squadrons. The squadrons had
a large number of detachments,
with operational and mainte-
nance personnel varying from 6
to 25 men. They were radio
transmitter, receiver, power-
generator, maintenance, and in-
stallation people, as well as op-
erators for CW, voice, and radio-
teletype. Crypto equipment was
also in many of these installa-
tions. Operational personnel
were mostly involved in control-
tower and point-to-point com-
munications. Squadrons had
their own aircraft for transpor-
tation and flight checks of navi-
gational aids.

Having worked in the 128th
AACS Squadron of the 4thWing,
as assistant operations officer, |
can appreciate Cal Ritchey's
story of flights over the Hump
with 19-year-old kids, in the C-46,
C-47, DC6, and the infamous
B-24/C-87! The 128th was scat-
tered over the Assam Valley and
was operational in all the ATC
bases closest to the Hump.
Therefore, it handled all of the
bad flight mishap contacts from
the three established air routes
from India to Kunming, China,
and one to Chengtu, China.

But there were fun times also.
As CO of the detachments locat-
ed in Saigon, Bangkok, and
Singapore, we used the Collins
2-kW point-to-point transmitters
(with rhombics!) on 20-meter
phone and CW in early 1946! At
Bangkok, we had HS1SS (Here
Siamese One Sad Sack) and at
Singapore, VS1QEU. About 300
stateside contacts were made,
with traffic to next of kin, mostly
about returning back to Uncle
Sugar!

AACS continued as an Air-
Force operation until July 1,
1961, when it was changed in
name to Air Force Communica-
tions Command, with head-
quarters at Scott Air Force
Base, lllinois. The old AACS vet-
erans now enjoy annual re-

unions and a weekly ham net.

Those interested in the '81 get-

together or getting on the AACS
mail roster should contact me.

Peter K. Onnigian W6QEU

1236 40th Avenue

Sacramento CA 95822

CODE OR LATIN?

| just finished reading Leaky
Lines from the April issue and
thought I'd pass along my
thoughts regarding no-code re-
quirements.

| have no objections to a no-
code requirement as long as the
theory exam is tough as nails. |
think a ham should be more pro-
ficient in the theory of electron-
ics and radio than the average
ham Is now and | see no profit in
making someone learn the code
to get a license, if he never in-
tends to use it, as long as he is
very technically proficient. An
exam similar in difficulty to the
FCC 2nd Class Radiotelephone
exam would suit me just fine as
an alternative to someone learn-
ing code. As a matter of fact, |
would prefer to talk on the air
(verbally) with someone who
was technical rather than some-
one who *knew the code once”
and memorized the technical
exam.

The statistics are that only
one in three passes the 2nd
Class Radiotelephone exam,
this in spite of the tremendous
number of Q & A manuals avail-
able for memorization purposes.
| tried to memorize a Q&A
manual to get my First Class
license but gave that up and
enrolled in a CIE course and
passed my license exam on the
first try because | had learned,
not memorized, the theory. This
also makes me not care if Dick
Bash wants to help out the
memorizers with his Q& A
books. | don't really see much
difference between his books
and other Q & As for the com-
merclal ticket.

I am not in favor of making it
easier to get a license by remov-
ing the code requirement if at
the same time the theory exam
is not made much tougher. Per-
haps a two-class system similar
to the telephone vs. telegraph
licenses of the commercial por-
tion of the FCC licenses would
be an idea. If you want to send
via telegraphy, you have to take
a code test in addition to the
comprehensive theory exam.

This way, we might start elimi-
nating those who talk to the
backslide of the mike, those who
constantly hold the mike 2 feet
away to cure “over-deviation”
on 2-meter FM, and those who
think that if the swris 1:1 the an-
tenna must be radiating.

Do you really see much ad-
vantage in making doctors learn
Latin in this day and age?

Thom Page WBKXS
Los Angeles CA

WEEDING OUT

The Aprll 73 article by Andrea
Favara HR1ADF, “The Honey-
moon is Over—hints and kinks
for ham husbands” (p. 98), is
good advice and may help a
wayward male ham.

Now having been single for
eight years after being married
for eight should qualify, to ad-
dress the subject of introducing
a gir! friend to your mistress: the
amateur radio fraternity. The
article by Andrea did not ad-
dress the dating picture. | was
not a ham when | was married,
lest any Monday-morning quar-
ter-back thought that caused
the little Ms. to depart our mod-
est home.

When | meet a lady who
seems to enjoy my company as
much as | like hers, | don’t get in-
to the hobby unti! we have found
other common ground like bik-
ing, hiking, plays, or whatever it
might be. Soon thereafter | will
say that | have a mistress in my
basement | would like her to
meet.

Usually they just leave—nev-
er to be seen again. Simple
phone calls go unreturned. This
is part of the “‘weedIng-out” pro-
cess. Now the confident and
self-assured lady follows me
down the steps and meets my
shack. | fire up the low-band rig
and chat a few moments with a
fellow ham. Then | pull the plug
and prepare to close down the
shack and head upstairs.

Now the real moment of truth
is near. Some have said, “Gee,
that's neat, but isn't it expen-
sive?” Just a few have asked me
why we were leaving and insist-
ed we stay and make more con-
tacts. They ask how the keyer
works and press for a demon-
stration. “Let’s see the anten-
na.” “What's this two-meter
stuff?” “What are you building
over here?” “Gee, these cards
are neat?” “Did you read all
these books?"” “What's a ham-
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fest?”’ and on and on. One be-
loved friend brought an ex-
pensive bottle of wine after an
upgrade.

At least these are women with
whom my hobby would not hin-
der a more serious relationship.
| never badger them into the
hobby. They know they are invit-
ed at anytime into my strange
radio world. All of these women |
have met who appreciate my
hobby themselves have hobbies
of a similar intensity.

| would consider it a great
honor to be with a women who
might say to me, “Today I'll be in
the studio painting. No phone
calls. Don't bother with lunch
and don't stay up for me. I'll be
out when | am done. And, yes, |
love you.”

| could understand, appreci-
ate, and respect a woman with
such a drive!

Tim Skoning KB9PA
Dundee IL

WRINKLES

“The Great Aluminum Cover-
Up,” March, 1981, by Don Staut-
fer WBOYTH was read with inter-
est. But ! do not plan to abandon
the simple, easy processes |
have developed in this shack,
over the past 25 years as a ham.

When we take a mini-box that
Is crappy, cruddy, painted-over,
ratty looking, or whatever, we
give that box a brand-new pro-
tessional finish, quick as one,
two, three.

All surfaces of the old box are
thoroughly sanded with a swirl-
ing motion, then dried with eith-
er a paper towel or shop towel.
Then we simply take G.C.s
“Wrinkle Finish,” either grey or
black, and give it a good even
coat. Momma's oven force-dries
and wrinkles our work beauti-
fully!

We set the oven on the lowest
temperature, which is a tad
under 200 °, put the work into the
oven, and close the door, peek-
ing in around ten minutes fater
to see how the cracking is com-
ing along.

When the entire piece has
wrinkled evenly and beautifully,
we simply slip the plate holding
the box from the oven and then
cool it on top of the cooktop of
her kitchen stove.

God only knows how many
beat up boxes we have turned in-
to new pleces, a delight to be-
hold. We also have thoroughly
cleaned with detergent some
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of the Heathkit® cabinetry,
sprayed them with black wrinkle
finish, and baked them into new
pieces. | guess | have the only
black, wrinkled Heathkit cabi-
netry in the world—unless some
other hams happened to dream
up the idea used by the quickie
car painting firms, where they
run your newly-sprayed car
through a bank of heat lamps
and promptly dry the newly
painted finish.

| experimented with a scrap
plece of metal many years ago,
and when this turned into a
beautiful wrinkle job, other proj-
ects followed. Microphone
cases and bases, anything and
everything around the shack
that needs a new look Is now re-
sprayed and shoved into the
oven,

A final helpful hint, though, if
you plan to re-crackle or re-wrin-
kle any of the Heathkit wrap-a-
round cabinetry. Take a new driil
bit and re-perforate the top and
bottom areas of the cabinetry
above and under the rf cage.
Your Heath gear will run much,
much cooler.

Paul Marlowe K4SDW
Altamonte Springs FL

SELFISH ATTITUDE?

Last year, 1980, the ARRL ex-
ecutives made a submission to
the FCC requesting an exten-
sion of phane privileges to cer-
tain grades of American radio
amateurs in the 20-meter band.
In my opinion, this will merely
extend the California kilowatt
QRM further down the band at
the expense of “rest-of-world
amateurs.” It may be consid-
ered a selfish attitude, but |
hope the FCC rejects this pro-
posal because | think that rest-
of-world amateurs are entitled
to some spectrum space free
from “American kilowatt SSB.”

If radio amateurs outside the
United States wish to work
American amateurs on SSB, itis
only necessary to operate in the
American phone band. How-
ever, to work rest-of-world ama-
teurs on SSB, it is usually nec-
essary for rest-of-world ama-
teurs to operate between 14100
and 14200. The proposed expan-
sion of US phone operations will
increase the difficulties of rest-
of-world amateurs when work-
ing DX stations outside the US,
and | wonder if the ARRL ex-
ecutives considered this when
they put forward the proposal.

Remember, the whole band is
available for CW, and | personal-
ly see no reason to increase the
number of SSB operations in
that portion of the 20-meter
band, i.e., 14100 to 14200.
R. J. Jeffers ZL2AAQ
Tauranga, New Zealand

NEXT WEEK

I'm taking this moment to
thank you for your heilp in my
getting my Novice license. What
help?—you might ask. I'm refer-
ring to the Beginning and 6 +
code tapes.

Six weeks ago, | was despair-
ing with regard to the Interna-
tional Radiotelephone Code, as
it is known in much of the world
(I don't hear the term used here),
and then | received your tapes. |
was then enrolled in a ham class
the next day and my instructor
said that if | had the 73 tapes, |
should have no problem and
would not need to purchase the
tapes that the class had.

How true! On the fifth week of
class—surprise! It was time for
the Novice exam, and | had
thought it was ““next week”l |
was certain that | could not pass
the code exam that night, and |
almost postponed it a week. |
am very glad | did not! | took
both elements of the exam, and
now I'm waiting for my call! I'm
also continuing my class and
should be a Technician in anoth-
er month or so.

I’'m so enthuslastic about the
73 code tapes that I'm going to
buy a set for my brother when he
gets back home on leave, and
my girl friend is using my tapes
to learn the code. Also, let me
add that | tried—and falled—
learning the code ten years ago
using (I believe) both the ARRL
and USN courses (all those
tapes!), but the 73 tapes made
me feel comfortable with code
immediately.

Once again, thank you.

Keith Gien Littlejohn
Huntington Beach CA

WRITE

In the November, 1980, issue
of 73 Magazine, as part of
Wayne's editorial, the ham com-
munity was told about the
House of Representatives Bill
7747. |, being a congressional
letter writer since Mr. Carter put
a 5.5% pay cap on the military (I
was on a Fleet Ballistic Missile

Submarine, the USS Stonewall
Jackson SSBN 634, at the time),
have become quite good at it.

I wrote to every congressman
listed in your editorial. The best
reply that | received came from a
congressman that | didn’t write
to, by the way. | believe you
should continue through your
editorials to tell the hams what
became of H.R. 7747, and thank
those who wrote for making the
system work. That might make it
easier for them to write next
time.

Thomas |. Nofsinger KA2ERV
Virginia Beach VA

INVERSION!

There have been a number of
band plans discussed in 73's
pages in recent months, but
none so simple and effective as
the one that occurred to me last
night: Invert the 40m band!
Rather than have Extra CW from
7.000 to 7.025, Advanced/Gen-
eral CW from 7.025 to 7.300, Nov-
ice CW from 7.150 to 7.200, and
any phone from 7.150 to 7.300,
put the Extras on 7.300 to 7.275,
the Advanced/General CW on
7.275 to 7.000, the Novice band
on 7.200 to 7.150, and phone op-
eration from 7.150 to 7.000.

The benefits are enormous!
SSB activity, requiring more
bandwidth and therefore wider
filters, is now operating free
from the ravages of the mega-
watt foreign broadcast stations.
The CW operators would be able
to work around the broadcast-
ers with much less significant
QRM problems.

The drawbacks to such a plan
are not as important, but need to
be enumerated: 1) Any change
must overcome inertia, a seri-
ous potential difficulty. 2) The
most likely change to existing
antennas will be lengthening—
harder to do than shortening. 3)
Crystal users will be displaced
—hopefully not significant. 4)
Our overseas friends, presently
able to use the lower portion of
the band for phone operation,
will have more company they
may not llke. 5) The 40m band
plan would then be a maverick,
different than the other HF
bands.

| feel that these drawbacks
are very minor in comparison to
the gain: a usable 40m phone
band. | am quite serious in this
proposal. What do you think?

Larry Franks N7BGZ
Issaquah WA



Tim Daniel N8RK
73 Magazine Staff

Editor’s Note: The opinions
expressed in this article do
not necessarily reflect those
of 73 Magazine.

I n 1963, the amateur radio
community was stunned
by RM-499. This FCC pro-
posal resulted in a furious
debate over the merits of
“incentive licensing.’” For
many hams, these changes
were a bitter pill to swal-
low. It was the mid 1970s
before many old-timers ac-
cepted the inevitability of
incentive licensing that
RM-499 brought about.

A few years ago, the CB
craze swept the nation and
it was time for yet another
FCC bombshell to arrive.
The prospect of a no-code
license reared its ugly head
in Docket 20282. Other pro-
posals included a simplified
“dual-ladder” license struc-
ture and a new way to mea-
sure transmitter power.
With the implications of in-
centive licensing in the
back of many minds, ama-

Plain Talk on
Plain Language Rules

teurs presented overwhelm-
ing opposition to 20282 and
the no-code license.

Enter the 1980s, and a
sweeping proposal to con-
vert the present rules into
“plain-language’’ form.
Because of Docket 80-672's
length, it cannot be repro-
duced here in its entirety.
Instead, this article will pre-
sent an overview of how the
plain-language rules came
about and what substantive
changes are proposed.

The obvious question is:
“Why do hams need new
rules?”” The Commission’s
answer is: ‘‘The existing
rules are not written to take
into account the wide range
of applicants and licenses.
For this reason, the rules are
not as useful as they should
be.”” Are the current rules
““unnecessarily complex
and difficult to under-
stand’’? The FCC thinks so,
how about you?

First CB, Now Amateur
Radio

The drive to remove gob-
bledygook from FCC regu-
lations began in December,
1976, when Part 95 was di-

vided into four subsections,
encompassing mobile ra-
dio, radio control, Citizens
Band, and technical stan-
dards. By early 1978, the
Carter administration’s ex-
ecutive order to make all
government regulations un-
derstandable to John Q.
Public had begun to sink in.
Among the first examples
of “FCCese” to be rewritten
were the CB rules.

According to John John-
ston of the Private Radio
Bureau, the CB rewrite was
the product of cooperation
between involved citizens
and FCC staffers. The final
version was, in the words of
the Commission, “met with
widespread acclaim.” The
new CB rules now serve as
an example for other gov-
ernment departments.

The style and format of
the new Citizens Band rules
were duplicated when a
plain-language version of
the radio control rules was
proposed. When the Com-
mission turned its attention
to the amateur rules, they
were convinced that their
formula was a proven suc-
cess. The exact details of

who authored Docket 80-
672 and how long it took
are not known. However,
the Commission does claim
that direct citizen involve-
ment was not needed nor
used in preparing the pro-
posed rules.

New Words for Old Rules

The basic format for the
plain-language rules in-
volves presenting a rather
general question, followed
by a detailed answer. The
new rules are oriented to a
target audience that is
probably younger and less
educated than the average
ham. Simplifying the rules
so that they could be more
easily understood involved
using the grammatical first
and second person. To em-
phasize the difference be-
tween required actions and
permissible actions, the
Commission makes heavy
use of the words “may’’ and
“must.”

The proposed rules con-
tain a total of 111 questions
and answers. The majority
of the questions fall under
Subpart A—Amateur Radio
Service. Subparts B and C
deal with RACES and ASAT,
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the Amateur Satellite Ser-
vice. The fourth subpart, D,
offers an explanation of the
technical standards that
your amateur station must
meet. Topics include the
10-meter amplifier ban,
power measurement, and
standards for video or
digital emissions.

In order to make the new
rules consistent with inter-
national regulations, the
proposed title for Part 97
is “Amateur Telecommuni-
cations Services.” If you
have recovered from the
shock of a new name for
your hobby, then you might
want to consider the sug-
gested description of
amateur radio.

PROPOSED RULE

§97.1 (AR Rule 1) What is the Amateur
Radio (AR) Service?

The AR Service is for persons
interested in the technical side of radio
communications. They use the service
only for their own personal satisfaction
and get no financial benefit from its use.
They learn about radio, communicate
with other operators around the world.
and find better ways to communicate by
radio.

For some unexplained
reason, the new definition
offers no mention of en-
hancing international good-
will or the valuable role
that amateurs play when
there is a disaster. These
two areas shouldn’t be
overlooked.

In almost the same
breath that the FCC claims
that “we do not propose to
change the structure of the
Amateur Radio Service in
this rulemaking,” they give
details about three changes
that are found in the new
rules.

Eliminate Logging

“First, we propose to
eliminate all logging re-
quirements. We are substi-
tuting for the existing log-
ging rule a new rule requir-
ing licensees to keep cer-
tain items in their station
records.”

PRNPOSED RULE
§97.57 (AR Rule 57) What do | have to
keep in my station records?

(a) You must keep the following items
in your station records for all types of
operation:
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(1) A copy of each letter telling the
FCC of your name or address change:

(2) Your license (or other
authorization) or a photocopy;

(3} A current copy of the Amateur
Telecommunications Services Rules,
with amendments;

(4) A copy of each response to an FCC
discrepancy notification;

(5} Each written permission you
recelve from the FCC; and

(6) A copy of any other
correspondence to or from the FCC
about your AR station licende or your
license (or other authorization).

(b} When your AR station is in
repeater operation, you must keep a
computation of its AHAAT and ERP
{see AR Rule 44} in your station records.

(c) When your AR station is being
remotely controlled (see AR Rule 43),
you must keep the following items in
your station records:

(1) The names, addresses and AR
station call signs of all control operators
you have authorized;

(2) A functional block diagram and a
technical explanation that describe
operation of the control link; (""Control
link™ is the equipment that accomplishes
remote control between a control point
and a remotely controlled station.)

(3) A description of measures taken to
protect the station from access by
unauthorized persons;

{4) A description of the measures
taken to prevent unauthorized operation
by activating the control link or by some
other means;

(5) A description of the measures for
shutting down the station if the control
link stops working correctly; and

(6) A description of the means used to
monitor the transmitting frequencies.

(d) You must keep your station
records for the ferm of your license (or
other authorization).

Rules Must Be On Hand

"We propose to require
licensees to keep an up-to-
date copy of the Amateur
Telecommunication Ser-
vice Rules. This proposed
requirement should help
licensees know and under-
stand the rules better and
promote self-regulation by
licensees. This, in turn, will
result in better radio opera-
tion and more efficient use
of the limited radio spec-
trum.”

PROPOSED RULE
§97.51 (AR)Rule 51) Do | need to have a
copy of the A Tele: ications

Services Rules?

{a) You must keep a current copy of
Part 97, FCC Rules for the Amateur
Telecommunications Services. in your
AR station records. The Amateur
Telecommunications Services Rules are
published periodically by the
Government Printing Office

(b) You must stay up to date with
changes to the Amateur
Telecommunications Services Rules.
Changes are found in the Federal
Register and in other publications.

Station Inspections
Detailed

“Finally we propose to
exercise the authority

granted in Section 303(n) of
the Communications Act
and require that licensees
make their stations avail-
able for inspection by an
FCC representative. We
think that this requirement
is necessary to encourage
compliance with the rules.”

PROPOSED RULE

§97.56 (AR Rule 56) Do | have to make my
AR station and its records avallable for
inspection?

(a}) If an authorized FCC
representative requests to inspect your
AR station and its records, you or the
control operator must make the station
and lts records available for inspection.

(b} The FCC may inspect your station
and its records al reasonable times. The
FCC considers that a reasonable time to
inspect your station is any time during
the business day or any time your
station is transmitting or has just
finished transmitting.

Unnecessary and
Unintended Hardships

The proposed changes
that are acknowledged by
the FCC are just part of the
story. Unfortunately, the
authors of the plain-lan-
guage rules changed key
words and phrases that re-
sult in some very different
meanings than you find in
the old rules. Unless these
areas are clarified, the
operation of many amateur
radio stations could be ad-
versely affected. Because
of the varied nature of ham
radio, it is almost impossi-
ble for any one individual
to spot all the slipups. Here
are several problem rules
that have been brought to
the attention of 73:

Proposed AR Rule 41 re-
quires that “at the end of
two-way AR communica-
tions, you must also trans-
mit the callsign of the sta-
tion you were communicat-
ing with.” WABMHO points
out that this rule does not
account for the needs of
roundtables or nets. The
present rule (97.84) allows
the use of a ““generally ac-
cepted network identifier.”
In this case, the simplified
rule ends up being a hin-
drance for some amateurs.

W2JTP notes that pro-
posed rule AR 33 takes
away the privilege to “re-
transmit either live or de-

layed, transmissions of any
AR station, except when
your station is in repeater
operation or auxiliary
operation.”

This rule would eliminate
the storage and retransmis-
sion of RTTY and slow-scan
TV pictures. It would put an
end to the practice of hav-
ing another station record
and then retransmit your
audio for test purposes.
This rule would also elimi-
nate the retransmission of
ARRL and other bulletins.

The existing rules pro-
hibit only the automatic
retransmission of signals
from a nonrepeater or non-
auxiliary station. Drop the
word “automatic”’ and a
new and bothersome regu-
lation is born.

A third example of the at-
tempt to simplify gone sour
can be found in AR Rule 30
as noted by both WABMHO
and W2JTP. The existing
rules allow antennas to be
as high as 200 feet unless
you live near an airport. If
you want antennas higher
than 200 feet, then, in some
instances, a special applica-
tion is needed. The pro-
posed rule is worded such
that it discourages the in-
stallation of any antenna
that will be more than 20
feet higher than the
building it is attached to.
This new rule amounts to
little more than a poor im-
itation of the Citizens Band
rule governing antennas.

The proposed Technical
Standards give a lengthy
description of the tech-
nique the FCC will use to
measure power levels and
bandwidth. There is no
mention of the techniques
that the average ham can
use to ensure that he or she
operates legally. To be ab-
solutely certain that your
emissions do not exceed
the power or bandwidth
limits, you need the same
kinds of sophisticated test
equipment the Commission
uses.



Your Vote Counts

Many, if not all, of
Docket 80-672's flaws
could have been eliminated
if the FCC had involved the
public (i.e., active hams) in
an advisory capacity. In-
stead, we have been pre-
sented with rules that are a
near carbon copy of the ap-
pliance operator approach
the Commission used with
CB.

Declaring the proposed
rules to be a total loss is un-

fair. In many cases, the pro-
cess of simplification has
rid the rules of ambiguities.
Docket 80-672 goes a long
way to eliminate the phe-
nomenon of three FCC offi-
cials giving three different
interpretations of the same
rule. It would be foolish to
criticize the idea of reduc-
ing the complex jargon that
confuses people instead of
informing them. While it is
hard to challenge the mo-
tive behind the new rules, it
is unfortunate that the

methodology and resulting
proposal leave something
to be desired.

Rather than condemn or
accept the proposal in its
entirety, you should scruti-
nize every rule that affects
your operation. Ask ques-
tions. Does the new rule
make sense? Will it hinder
my enjoyment of ham ra-
dio? Is unofficial FCC
policy being turned into an
official rule?

Let the FCC know what

you think. The deadline for
comments is June 19, 1981.
To be a formal participant,
you should file the original
and five copies of your
comments by the June 19
deadline. If you would like
each Commissioner to get
your remarks, file 11 copies.
The FCC will consider all in-
put, regardless of the num-
ber of copies submitted. If
you have something to say,
now is the time to speak
out. Be sure to let 73
Magazine know, too.ll

[ sociAL

EVENTS |

Listings in thls column are
provided free of charge on a
space-available basis. The
following information should be
Included in every announce-
ment: sponsor, event, date,
time, place, city, state, admis-
sion charge (if any), features,
talk-in frequencies, and the
name of whom to contact for
further information. Announce-
ments must be received two
months prior to the month in
which the event takes place.
They should be sent directly to
Editorial Offices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

ROCHESTER NY
MAY 15-16

The Atlantic Division/New
York State Convention, com-
bined with the Rochester Ham-
fest, will be on Friday and Satur-
day, May 15-16, at the Monroe
County Fairgrounds, Rte. 15A,
Rochester NY. Commercial ex-
hibits will be open from 1:00-9:00
pm Friday and from 8:30 am un-
til 6:00 pm Saturday. A huge out-
door flea market will open at
1:00 pm Friday and run contin-
uously until closing Saturday
evening.

Programs include an NTS
Forum with Bob Halprin K1XA,
Asst. Comm. Mgr., ARRL; a
League Forum with Pres. Harry
Dannals W2HD, Directors Jesse
Bieberman W3KT, Stan Zak
K2SJO, and others. Other pro-
grams wil be on antennas, trans-
mitters, VHF, and for beginners,
presented by Bill Myers K1GQ,
Pete O’Dell KB1N, and Ray

Heaton WAQODYZ. There will also
be an ARES forum and section
and local net meetings. A high-
light of the day will be the 2nd
annual W2RUF Memorial Code
Contest. Ladies' programs will
be presented all day at hamfest
hotel headquarters, the Marriott
Thruway. Bus transportation
will be provided from the fair-
grounds to the hotel and to
shopping malls.

The annual awards banquet
will be Saturday evening at the
Marriott. At midnight the Wouff
Hong ceremony will be present-
ed. All are welcome to partici-
pate.

Registration is $5 at the gate.
The banquet will be $11. Flea
market permits will be $2 per
parking space. For info, write
PO Box 1388, Rochester NY
14603 or call (716)-424-1100.

RICHLAND WA
MAY 30-31

The Tri-City Hamfest Council
will hold its second annual Tri-
City Hamfest and Computer
Fair on May 30-31, 1981, begin-
ning at 9:00 am at the Communi-
ty House, Richland WA. Admis-
sion is $3.00 and children under
15 will be admitted free. The
Saturday evening banquet will
feature as speaker the NwW
ARRL Director, Mary Lewis;
tickets are $15.00 each. Other
features will Include seminars, a
door prize and raffle, a swap
shop, antiques, vendors, and
computer demonstrations. Talk-
in on .04/.64, .16/.76 and .52.

MUNCIE IN
MAY 31

The Muncie Area Amateur
Radio Club will hold its second
annual hamfest on Sunday, May
31, 1981, at the Field and Sports
Building on the Ball State Uni-
versity Campus, Muncie IN.
Tickets are $3.00 at the doorand
tables are $2.00. There will be
over $2,000 in prizes, and plenty
of parking and hamfest space.

GRAND RAPIDS M|
JUN 6

The Independent Repeater
Association will hold the Grand
Rapids Spring Swap & Shop on
Saturday, June 6, 1981, at the
National Guard Armory, 44th
Street, just 1/4 mile west of US
131. There will be door prizes,
dealers, food, and indoor swap
area, forums, and trunk sales.
Reserved dealer area is avail-
able. Doors open at 8:00 am.
Tickets are $2.00 and indoor
tables are $5.00. Talk-in on
147.765. For further information,
contact David Jenista WD8NZZ,
437 Airview SE, Wyoming MI
49508.

MANASSAS VA
JUN7

The Ole Virginia Hams Ama-
teur Radio Club, Inc., will hold
its annual Manassas Hamfest
on Sunday, June 7, 1981, at the
Prince William County Fair-
grounds, Route 234, Manassas
VA. Booths are available. Ad-
mission is $3.00, children under
12 will be admitted free, and tail-
gaters will be charged an addi-
tional $2.00. Features will in-
clude a ladies’ program, indoor
and outdoor exhibit areas, a full
breakfast and lunch, children’s
entertainment, CW proficiency
awards, and QSL bureaus. Talk-
in on 146.37/146.97 repeater

(W1CRO) and 146.52 simplex.
For booth reservations, contact
Joseph A. Schlatter K4FPT, Ole
Virginia Hams ARC, Inc., PO Box
1255, Manassas VA 22110.

CHELSEA MI
JUN7

The Chelsea Swap and Shop
will be held on Sunday, June 7,
1981, at the Chelsea Fair-
grounds, Chelsea MI. Gates will
open for sellers at 5:00 am and
for the public from 8:00 am until
2:00 pm. Admission is $1.50 in
advance or $2.00 at the gate.
Children under 12 and non-ham
spouses are admitted free. Talk-
in on 146.52 simplex and the
147.855 Chelsea repeater. For
more info, write to William
Altenberndt, 3132 Timberline,
Jackson M| 49201.

ROME NY
JUN7

The Rome Radio Club, Inc.,
will hold its 29th annual Ham
Family Days on June 7, 1981,
beginning at 9:00 am at Beck’s
Grove, 10 miles west of Rome,
Just off Route 49 adjoining
Beck’s Grove Airport. There will
be a flea market and displays.
Talk-in on 146.28/.88, 146.34/.94
and 146.52.

CIRCLEVILLE OH
JUN7

The Teays Amateur Radio
Club will hold the fourth annual
King of the Pumpkin Hamfest on
Sunday, June 7, 1981, from 9:00
am to 5:00 pm at the fairgrounds
coliseum, Circleville OH. Ad-
vance admission is $2.00; at the
door, $3.00. Tables are available
at $3.00 per 8.foot space and
tailgating is $2.00. There will be
an indoor and outdoor flea
market, new and used equip-
ment, door prizes, refreshments,
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and free parking. For advance
reservations and further infor-
mation, contact Dan Grant
WBUCF, 22150 Smith Hulse
Road, Circleville OH 43113, or
phone (614)-474-6305.

SHARONVILLE OH
JUN 12

The Hamiiton County Ama-
teur Radio Public Service Corp.
will sponsor the first annual Cin-
cinnati ARRL ’81 Convention at
the Scarlet Oaks Vocational
Campus, Sharonville OH, on
Saturday, June 12, 1981. This
event will not be replacing the
Cincinnati Hamfest which will
be held on Sunday, September
20, 1981, at the usual location at
Stricker's Grove, Ross OH.

STATEN ISLAND NY
JUN 13

The Staten Island Amateur
Radio Association will hold its
fiea market on June 13, 1981,
from 9:00 am to 4:00 pm on the
grounds of All Saints Episcopal
Church, Victory Boulevard and
Wooley Avenue (take |-278 to the
Victory Boulevard exit, then go
%2 mile east on Victory Boule-
vard). There will be no admission
charge for buyers. Sellers’ ad-
mission is $3.00 and sellers
must provide their own tables.
Talk-in on 146.28/.88 and 146.52.
For further information, send an
SASE to WA2AMJ, PO Box 495,
Staten Island NY 10314.

MIDLAND M1
JUN 13

The Central Michigan Ama-
teur Repeater Association will
hold its seventh annual hamfest
on June 13, 1981, from 8:00 am
to 2:00 pm at its new location in
the “Great Hall” in the Valley
Plaza complex, just off US Rte.
10 in Midland, Michigan. Tickets
are $3.00; children under 12 will
be admitted free. Tables are
available for $6.00 ($3.00 for half
a tabie). Trunk sales will be $2.00
in a designated area. There will
be plenty of free parking. The
Valley Plaza Complex offers mo-
tel accommodations, RV hook-
ups, swimming, dining, a bowl-
ing alley, theaters, and a picnic
area. The major prize drawing
will be at 1:30 (for an HT); there
wlll be hourly drawings for other
prizes. Videotapes of the Saturn
fly-by will be shown. Talk-in will
be on 146.13/.73 and 146.52 sim-
plex. For information, contact
Carol Hall wWD8DQG, 4651 Cardi-
nal Drive, Mt. Pleasant M| 48858,
(517)-772-0363.
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GUELPH ONT CAN
JUN 13

The Guelph Amateur Radio
Club will hold the 6th annual
Central Ontario Amateur Radio
Fleamarket and Computer Fest
on Saturday, June 13, 1981, at
the Centennial Arena, College
Avenue West, Guelph, Ontario,
Canada. Admission is $1.00,
with children 12 years and under
admitted free. Admission for
vendors is an additional $2.00.
Tables are $5.00 each on a first-
come basis. The hours are 8:00
am to 4:00 pm; vendors may
begin setting up at 6:00 am.
There will be commercial dis-
plays, computer software and
hardware, surplus dealers, in-
door and outdoor displays, and
door prizes. The refreshment
concession will open at 12:00
noon. Talk-in on .52/.52, .37/.97
(VE3KSR), and .96/.36 (VE3ZMG).
For further information, contact
Dennis Gore VE3DGA at (519)-
836-6226 or Andy Janosik
VE3GDY at (519)-824-3227.

BELLEFONTAINE OH
JUN 14

The Champaign Logan Ama-
teur Radio Club, Inc., will hold
its annual hamfest on Sunday,
June 14,1981, at a new location,
The Logan County Fairgrounds,
South Main Street and Lake
Avenue, Bellefontaine OH. Ad-
mission is $1.50 in advance and
$2.00 at thedoor; trunk and table
sales are $3.00. Available this
year will be a bid table, door
prizes (grand prize is $300.00),
and free parking. Talk-in on
146.52 and Hi-Point repeater.
For more information, contact
John L. Wentz WBHFK, Box 102,
West Liberty OH 43357, or Paul
F. Amerine WD8SNEB, Box 185,
West Mansfield OH 43358.

WILMINGTON OH
JUN 14

The Clinton and Highland
County Radio Clubs will spon-
sor their annual hamfest and
flea market on June 14, 1981,
rain or shine, at the Clinton
County Falrgrounds, State
Route 22, Wilmington OH, from
1200 to 2100 UTC. Admission is
$3.00 and flea market space is
free with admission ticket.
There will be a sheltered display
area, a food concession, an auc-
tion, and door prizes. Camping
is available at nearby Cowan
Lake State Park, as well as at
private campgrounds and
motels. King's Island Park Is

also nearby. Talk-in on 147.72/
.12,147.81/.21, 0r 146.52. For fur-
ther information, contact Bob
Lewis KEB8E, 192 Northview
Road, Blanchester OH 45107, or
phone (513)-783-2740 evenings.

SANTA MARIA CA
JUN 14

The Satellite Amateur Radlo
Ciub will hold the Santa Maria
Amateur Radio Swapfest at the
Newlove picnic grounds (Union
Oil Company), Santa Maria CA.
For information on prizes, swap
tables, dinner tickets, etc., mail
inquiries to Santa Maria Swap-
fest, 1600 E. Clark #49, Santa
Maria CA 93455.

AKRON OH
JUN 14

The 14th annual Goodyear
A.R.C. Hamfest will be held on
Sunday, June 14, 1981, from
10:00 am to 5:00 pm at Goodyear
Wingfoot Lake Park, near Rtes.
224 and 43, east of Akron OH.
Family admission and donation
is $3.00, which includes flea-
market and dealer-area spaces.
Features will include major
prizes as well as ladies’ and
hourly door prizes, a picnic area,
concession stands, and ample
free parking. Talk-in on .04/.64.
For further information, contact
Don Rodgers WAB8SXJ, 161 S.
Hawkins Avenue, Akron OH
44313.

WILLOW SPRINGS IL
JUN 14

The Six Meter Club of Chica-
go, Inc., will sponsor the 24th an-
nual ABC Hamfest on Sunday,
June 14, 1981, at Santa Fe Park,
southwest of Chicago, 91st and
Wolfe Road, Willow Springs IL.
Advance registration is $1.50;
the cost is $2.00 at the gate.
There will be picnic grounds, re-
freshments, and parking avail-
able. Featured will be a large
swappers’ row, displays in the
pavillion, and AFMARS meeting,
and prizes of a color TV and an
IC-2A or Bearcat 210. Talk-in on
146.52 or WRSABC .37/.97
(PL2A). For more information
and advance tickets, contact
Val Hellwig K9ZWV, 3420 South
60th Court, Cicero 1L 60650.

GRANITE CITY IL
JUN 14

The Egyptian Radio Club will
hold their annual hamfest on
Sunday, June 14, 1981, at their
clubhouse in Granite City Il. The
events begin at 8:00 am and in-
clude main prizes (your choice

of a TRS-80 Level lll, Kenwood
TS-130S, or Panasonic PV-1200
video tape recorder), many other
prizes, free coffee and dough-
nuts, flea market, bingo, and
chiidren’s activities. Admission
is $1.00 advance and $2.00 at the
door. Talk-in on 146.16/.76, .52,
and 3993. For tickets or info,
write Bess J. Nelson KBOPG, 4
Covey Court, Florissant MO
63031, and include an SASE.

MONROE MI
JUN 14

The annual Monroe County
Radio Communications Ham-
fest will be held on June 14,
1981, from 8:00 am to 3:00 pm at
the Monroe Community College
on Raisinville Road, Monroe MI.
Tickets are $2.00 at the gate,
$1.50 in advance, and XYLs and
children will be admitted free.
There will be free parking, con-
tests, an auction, displays, and
plenty of table space. Talk-in on
146.13/.73 and .52. For more in-
formation, contact Fred Lux
WDS8ITZ, PO Box 982, Monroe M
48161, or call (313)-243-1088.

ALLENWOOD PA
JUN 14

The 10th annual Milton Ama-
teur Radio Club Hamfest will be
held on June 14, 1981, rain or
shine, at the Allenwood Fire-
men’s Fairgrounds, located on
US Route 15, 4 miles north of
1-80, Allenwood PA. Hours are
from 8:00 am to 5:00 pm. Regis-
tration for sellers is $2.50 in ad-
vance or $3.00 at the gate. XYLs
and children will be admitted
free. Featured will be a flea
market, an auction, contests,
cash door prizes, a free portable
and mobile FM clinic, and super-
vised children’s activities. An in-
door area will be available for
food and beverages. Talk-in on
.37/.97 and .52 simplex. For fur-
ther details, write Harold C. Den-
nin AC3Q, c/o Milton Amateur
Radio Club, PO Box 235, Milton
PA 17847, or phone (717)-538-
5455,

OXFORD ME
JUN 20

The Yankee Radio Club will
hold its Yankee Hamfest ‘81 on
Saturday, June 20, 1981, at the
Oxford County Fairgrounds, Ox-
ford ME. Features will include
computer displays, talks on
selected subjects, a ladies’ pro-
gram, a youth program, swap
tables, a flea market, manufac-
turers’ booths, a CW contest,
many prizes, and a buffet dinner



in the evening. Registration at
the door will be $8.00 for dinner
and prizes ($7.00 for early regis-
tration). Admission at the gateis
$2.50 and includes prizes.
Camper hookups will be avail-
able for Friday and Saturday
nights at $2.00 per night. Talk-in
on 146.28/.88 and 146.52 by
W1BYK. For more information
and registration, send an SASE
to Edward M. Fahey, Jr.,
W10KS, 19 Farwell Street,
Lewiston ME 04240.

DUNELLEN NJ
JUN 20

The Raritan Valley Radio Club
(W2QW) will hold its 10th annual
hamfest and flea market on
Saturday, June 20, 1981, from
8:30 am to 4:00 pm, rain or shine,
at Columbia Park, Dunellen NJ.
There will be door prizes and a
snack bar. Admission is $3.00
for sellers and $2.00 for lookers.
Talk-in on 146.625/.025 (W2QW)
and 146.52. For turther informa-
tion, call KB2EF (201)-369-7038,
9:00 am to 4:00 pm.

SIDNEY MT
JUN 20-21

The Sidney, Montana, ARC
will hold the 26th annual East-
ern Montana Hamfest on June
20-21, 1981, at the Richard Coun-
ty Fairgrounds in Sidney MT. Ac-
tivitles Include overnight park-
ing, flea market, used gear auc-
tion, prizes, and contests for all.
A potluck lunch will be held on
Sunday. Talk-in .52 and 7240
kHz. Contact Ron Martini
N7BMR, Box 449, Sidney MT
59270.

TORRINGTON CT
JUN 20-21

The C.Q. Radio Club will hold
a two-day ham-radio flea market
on June 20-21, 1981, at the Tor-
rington Drop-In Center, East
Albert Street, Torrington CT,
from 9:00 am to 5:00 pm. There
will be indoor tables for sellers,
an outdoor tailgater area, bake-
sale items, refreshments, prizes,
raffles, and plenty of free park-
ing. The entrance fee of $2.00 in-
cludes one chance for a door
prize. There will be two separate
raffles; the winner need not be
present for either raffle prize.
One raffle prize will be a por-
table black and white TV set and
the other raffle prize will be an
Ilcom IC-2AT synthesized 2-me-
ter hand-held. Raffle tickets for
elther prize are $1.00 each or a
book of 12 for $10.00. Table

space will cost $5.00 per table,
or $3.00 per half-table; tailgate
space will cost $2 per space.
Talk-in on 146.25/.85, 147.84/.24,
and 146.52. For table or tailgate
reservations, raffle tickets, or
more information, contact Gil
Donovan WB1DVD, 50 Wood
Street, Torrington CT 06790,
Dave Johnstone WB1COB, 19
Margerie Street, Torrington CT
06790; or The C.Q. Radio Club,
PO Box 692, Torrington CT
06790.

CROWN POINT IN
JUN 21

The Lake County Amateur
Radio Club will hold its ninth an-
nual hamfest on June 21, 1981,
at the Lake County Fairgrounds,
Crown Point IN. The gate will
open at 8:00 am, and all tickets
are $2.00. Talk-in on 147.84/.24
and 146.52. For further informa-
tion, contact ‘“Mike” Evanson
KA9COM, 8037 Monaldi Drive,
Munster IN 46321.

LANCASTER OH
JUN 21

The Lancaster and Falrfield
County ARC 1981 Family Ham-
fest will be held on June 21,
1981, from 9:00 am to 5:00 pm at
The P&R Party Barn, 4 miles
west of Lancaster OH, off Rte.
188. Advance tickets are $2.00
and tickets at the gate are $3.00.
Flea market tables are $2.00 and
out-of-the-auto selling is $1.00.
Features will include prizes, an
R/C model aircraft demonstra-
tion, and many outdoor activi-
ties for everyone. Refreshments
and overnight camping will be
available. Talk-in on 147.63/.03
or .52. For more Information or
tickets, write C. Ted Riley
WB8VOA, PO Box 3, Lancaster
OH 43130, or phone (614)-653-
8222.

TERRE HAUTE IN
JUN 21

The 35th annual WVARA
Hamfest will be held on June 21,
1981, at the Vigo County Fair-
grounds, one mile south of |-70
on US 41, Terre Haute IN. Over-
night camping will be available.
There will be a free outdoor flea
market, a covered flea market at
$2.00 fora 12’ x 12' space (with
some tables and ac available).
Other features include XYL
bingo, refreshments, valuable
prizes, and a glant shopping
mall nearby. Advance sale
tickets are $2.00 or 3 for $5.00.

Tickets at the gate are $3.00,
with children under 12 admitted
free. Talk-in on .25/.85 and .52.
For more information and
tickets, send an SASE to
WVARA Hamfest, PO Box 81,
Terre Haute IN 47808.

FREDERICK MD
JUN 21

The 4th annual Frederick
Hamfest will be held on Sunday,
June 21, 1981, from 8:00 am to
4:00 pm at the Frederick Fair-
grounds, Frederick MD. Admis-
sion is $3.00; $2.00 extra for tail-
gating. YLs and children will be
admitted free. Features include
prizes, demonstrations, exhib-
its, flea-market tables, tailgat-
ing, and an FM clinic. Food and
drink services and free parking
will be provided. Talk-in on
146.52. For additional informa-
tion, contact Rick N3RO or Peg
N3AlJ, Hamfest Directors, 9425
Giade Avenue, Walkersville MD
21793, or phone (301)-898-3233.

MAPLE RIDGE BC CAN
JUL 4.5

The Maple Ridge ARC will
hold its Hamfest '81 on July 4-5,
1981, at the Maple Ridge Fair-
grounds, located 30 miles east
of Vancouver, Maple Ridge BC.
Registration for hams is $4.50, a
program with a ticket for a draw-
ing is $2.50, and the dinner and
dance is $10.00. Registration for
non-hams over 12 years old is
$2.00; non-hams under 12 will be
admitted free. There will be food
and camper space (without
hookups) available. Features
wlll include prizes, a swap and
shop, a bunny hunt, a ladies’
program, and much more. Talk-
in on 146.34/.94 and 146.19/.79.
For more Information and ad-
vanced registration, contact
Bob Haughton VE7BZH, Box
292, Maple Ridge BC V2X 7G2.

OAK CREEK WI
JUL 11

The South Milwaukee Ama-
teur Radio Club, inc., will hold
its annual swapfest on Satur-
day, July 11, 1981, at the Ameri-
can Leglon Post #434, 9327
South Shepard Avenue, Oak
Creek WI. Admission is $2.00
and includes a happy hour with
free beverages. Prizes include a
$100 first prize and a $50 second
prize. Activities will begin at 7:30
am and continue until 5:00 pm.
Parking, a picnic area, hot and
cold sandwiches, as well as lig-
uid refreshments, will be avail-
able on the grounds. Overnight

camping is also available. Talk-
in on 146.94. More details, in-
cluding a map, may be obtained
from The South Milwaukee Ama-
teur Radio Club, PO Box 102,
South Milwaukee WI 53172.

PITTSFIELD MA
JUL 11-12

The Northern Berkshire Ama-
teur Radio Club will hold its an-
nual hamfest on Saturday and
Sunday, July 11-12, 1981, at the
Cummington Fairgrounds,
Cummington MA (off Rte. 9).
General admission Is $3.00 in
advance, and $4.00 at the gate.
Family admission is $5.00in ad-
vance and $6.00 at the gate.
Dealers are welcome. Talk-inon
146.31/.91. For further informa-
tion, contact Herb Blake, PO
Box 567, North Adams MA
01247.

MOUNT SINAI LI NY
JUL 12

Radio Central ARC will hold
its 3rd annual hamfest on Sun-
day, July 12, 1981, from 9:00 am
to 4:00 pm on the grounds of
Mount Sinai Elementary School,
Rte. 25A, Mount Sinai LI NY. Ad-
mission for buyers is $1.50;
XYLs and harmonics will be ad-
mitted free. Sellers’ spaces are
$3.00. There will be door prizes,
a grand prize drawing at 3:00
pm, a contest, and refresh-
ments. Talk-in on 145.15
(WA2UEC) and 146.52. For more
information, contact Lew
Franklin at (516)-265-5614.

INDIANAPOLIS IN
JUL 12

The Indianapolis Amateur
Radio State Convention and
Hamfest will be held on Sunday,
July 12, 1981, at the Marion
County Fairgrounds. For further
information, write Indianapolis
Amateur Radio Association,
Box 11086, Indianapolis IN
46201.

CHARLESTON SC
JUL 1819

The Charleston Amateur Ra-
dio Society, Inc, will hold Its
eighth annual Charleston Ham-
fest on July 18-19, 1981, at the
Omar Shrine Temple, 44E Bat-
tery Street, Charleston SC.
There will be overnight securlty
guards and refreshments avall-
able. For more information, con-
tact the Charleston Hamfest
Committee, PO Box 30643,
Charleston SC 29407, or phone
(803)-747-2324/496-3660.
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Robert B. Grove WA4PYQ
Rt. 1, Box 156
Brasstown NC 28902

A Timely New Product

— the MF}-102 digital clock

hile inexpensive digi-
tal clocks are plenti-
ful on the marketplace, the
new MFJ-102 is a step
above the average.
Featuring a low-profile
aluminum-accented black
cabinet, the clock functions
around a brilliant fluores-
cent display. The 5/8-inch
characters are clearly visi-
ble across the largest room,

even
light.

For the ham shack, a sim-
ple switch setting selects
the 24-hour mode. Hours
and minutes are always dis-
played, seconds may be
called up by pressing the
top bar.

The 102 also may be
switched to display 12-hour
time, complete with an

in bright ambient

AM/PM illuminated indica-
tor, for local nets and rou-
tine domestic use.

The clock also has an in-
ternal alarm complete with
snooze button. The alarm
doubles as a handy 9-min-
ute ID timer—great for
those who conveniently
forget those legal IDs!

Time synchronization
with WWYV is a snap. Fast

The MFJ-102 digital clock.

and slow set buttons allow
easy reset, and to prevent
accidental bumping of the
reset buttons, a lock switch
is provided

Power interruption is al-
ways a problem for accu-
rate-time buffs, but the
MFJ-102 first-digit display
segments will blink repeat-
edly until reset following a
power-line interruption.

Although the clock
comes set for American 120
V ac, 60-Hz line power, for-
eign 50-Hz operation is pos-
sible by merely shorting a
pair of circuit pads on the
PC board. 220- and 240-volt
operation may be accom-
modated with the use of an
external voltage-dropping
transformer.

We found the MFJ-102 to
be flexible, reliable, and
easy to read. At $32.95, it
represents a good value for
the ham shack. For further
information, contact MFJ
Enterprises, Inc, PO Box
494, Mississippi State MS
39762;(601)-323-5869. Read-
er Service number 476.1

HAM HELP

| am interested in obtaining a
schematic or any other informa-
tion on an old TV Analyzer
Scope, model #1076, manufac-
tured by B & K Mfg. Company,
Chlcago IL. Thanks.

A. B. Wells WASCOH
PO Box 50
Tunica LA 70782
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I am looking for an FV-401 ex-
ternal vfo andl/or matching
speaker to buy at a reasonable
price. Also, does anyone know
anything about PI2MN or 5N20/
HBIBVL?

Todd D. Greenleaf KA1ICFQ
108 Edward Ave.
Pittsfield MA 01201

| need a MITS manual on

Altair 8800 BASIC which | can
purchase or copy and return.

Carl S. Peterson N6CSI

219 E. Ashland Ave.

Visalia CA 93277

Need wiring diagram package
No. WDP-0203 for a 32ASR with
Centralized Selective Calling
System and SA150 Accessory/
Interface Unit. Will pay copy
costs and/or malling.

Terry Simonds WB4FXD/1

PO Box 1558
Edgartown MA 02539

| am writing an expanded his-
tory of Wake Island and would
like to hear from anyone who
has operated from Wake/Peale/
Wilkes Islands as a ham, com-
mercial, or military radio op.

| am also interested in con-

verting/repackaging a Gonset

6-meter Communicator for CW/

FM/SSB, as well as borrowing

the manual/schematics for the
rig (I will pay postage).

Frank P. Nollette, SMSGT, USAF

KAQAOJ/IKH6

7702C Kikanai Loop

Hickam AFB Hl 96818



~-MOVING?-

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to:

" Subscription Department
3 magazine P.O. Box 931
Farmingdale NY 11737

I
| (0 Address change only O Payment enclosed I
O Extend subscription |
O Enter new subscription O Bill me later i
I O 1 year $25.00 ]
l If you have no label handy, print OLD address here. :
Iz I
I o Name Call i
N
| x Address :
I & city State Zip I
I NS
I print NEW address here. |
| Name Call :
| Address |
I City State :

A recent survey showed that 20% of the 73 subscribers also read

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

O 12 issues for $25.00
(124 issues for $38.00

[0 New subscription O Renewal

3 Payment enclosed $

O VISA 0 mc O AE O Bill me [136 issues for $53.00
Card # Interbank #
Signature Exp. date

Name

Address

City State Zip

tor even faster ordering service call 1ol free (800) 258-5473

Model 173B Station Clock

©® 24 hour military time for proper logging

® quartz crystal accuracy

® large, easy to read LCD display

® push button back lighting for night operation

® one year operation from single penlight cell;
no inconvenient and unsightly line cord

® no resetting after power failure

® attractive aircraft instrument styling

@ front mounted controls with hold switch that
permits precise setting to time standard

Model J73B only $34.95 plus $3 shipping from vour faverite dealer or

0 t}‘)i,m;n,n\u\\"\w&aﬂ Snduelines
B M

65 East Palatine Rd.. Suite 105,
Prospect Heights, IL 60070
(312) 459-5760

v’ 420

Canadian: $27, one year only, U.S. funds. Other foreign:
k $35, one year only, U.S. funds. Please allow 6-8 weeks for

316B6
delivery.
\ MICROCOMPUTING ® POB 997 @ Farmingdale NY 11737

+ Reader Service—see page 114

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

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

New subscription Renewal
Payment enclosed $
VISA MC Billme

Card #

Intezbank # Exp. date

Signature

Name
Address
City State Zip
e Please atlow 6 to 8 wecks for delivery
L 2 ‘% Canadian: 1 yr. only/$20 in (1.S. Funds
mICr‘OCOI'nputlﬂg Foreign: 1 yr. only/$28 in U.S. Funds
® P.O.B. 981 ® Farmingdale N.Y. 11737

316B6

*TRS-80 is a trademark of Tandy Corporation.
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ATTENTION MOBILE HAMS

Vehicles— Aircraft—Marine
1S METER MOBILE TRANSCEIVER
CW & USB
NCG 15SB

WORK THE U.H.F. BANDS

Add a transverter or converter 10 your existing 10m, 6m or 2m equipments.
Choose from the largest selection of modules available for DX, OSCAR
EME, ATV.

TRANSVERTERS

MMT 432-28 (S) $339.95
MMT 439-ATV  $369.95

MMT 1296-144 $425.95

CONVERTERS

Choose from many models to suit your needs.

Examples: MMC 432-28, MMC 426/439—ATV
MMK 1296-144, MMC 1280—ATV

Write for details and available options.

10FILTERS
Prevent OSCAR 8 Mode J desense
Use MMF200-7 $42.95
Stop receiver IMD. birdies
Use PSF432 $59.95
THE QRP RIG WITH THE BIG RIG SOUND ACTIVE ANTENNAS

NOISE BLANKER—RF GAIN—CW SWITCH—
SQUELCH—MIC GAIN—DIGITAL FREQUENCY
DISPLAY —HI/ILO POWER SWITCH—13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND. 9.5” x 8.5"” x 2.5"

AVAILABLE SOON: 10-meter AM/FM/SSB.
DEALER INQUIRY INVITED.

NCG Co. ..

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

420-450 MHz J-beams
48 el. 15.7 dBd $75.75
88 el. 18.5 dBd—Ask
1250-1300 MHz loop yagi 1296-LY $49.75
Send 36¢ stamps for full details of all our VHF/UHF items.
Pre-selector filters Transverters

Low-pass filters Converters VISA _

Varactor triplers Antennas -

Pre-amplifiers . Crystals -
Spectrum International, Inc.

» 436 post Office Box 1084S

Concord, Mass. 01742 USA
——

70/MBM 48

\V/ BUILD THIS SSB TRANSCEIVER FROM OUR MODULES

B - >

08C4 08C-1

# NOT SUPPLIED

HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW,
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS
All kits Come Complete With Etched and Drilled Circuit Boards and All Parts Needed To Function As Described

N

AFA-1 AUDIO AMP. LM-380 1-2 Wats 4-16 OHM Output $4.95 MBA-1 FREQ. MULT. Tuned Output Butter-Mun -Ampitier To 250 MHZ $5.95
AFP-1 AUDIO PREAMP. Dual Augio Preamp — For Mike Etc $3.95 OSC-1 CRYSTAL OSC. 100KHZ — 20 MHZ Not Tuned $3.95
BMD-1 BAL. MIX. LM 1496 Mixer — S.8. Modulator Tuned Output $9.95 OSC-2 CRYSTAL OSC. Ov 18-200 MHZ Tuned Output $4.95
DET-1 AM DET. Am Envelope Detector With AGC Output $3.95 0OSC-3 VARIABLE FREQ OSC varactor Tunea 455kH2 $5.95
DET-2 FM DET. LM 3065 FM Detector (455 KHZ or 4-11 MHZ) $7.95 OSC-4 VARIABLE FRFY OSC varacior Tuned 4-11 MHZ $5.95
DET-3 SSB DET. LM 1496 SSB Detector (Needs OSC-1 or OSC-4) $9.95 PSV-1 POWER SUPPLY LM 723 with Pass Transistor, 3 amps max $7.95
IFA-1 IF AMP. CA 3028 30 DB Gain, Optional AGC (455 KHZ or 9-11 MHZ) .. $6.95 PLL-2 TONE DETECTOR LMs67 PLL Tone Detector $5.95

FLS-9 SSB FILTER 9MHZ/2.1 KHZ BW with USB XAL for OSC-1 ....... $49.95 RF/MIX-1 RF-AMP/MIXER CA 3028 — Tuned RF AMP/Muxer 1-100MHZ . $7.95
IFA-2 IF AMP. CA 3028 30 DB Gain 1-100 MHZ Optional AGC $6.95 RF/MIX-2 RF-AMP/MIXER 3N204 Tuned RF AM/Muer 1 — 250 MHZ ... $7.95
MANY OTHER MODULES AVAILABLE

TERMS: CASH WITH ORDER
OR 25% DEPOSIT FOR C.0.D.

~«* ELECTRONICS SPECIALTIES SALES CO.

P. 0. BOX 2122 » MIAMI}, FLORIDA 33152 « PHONE 305-759-2318

COMPLETE SET OF MODULES TO BUILD A
1-WATT SSB/CW MONO-BAND TRANSCEIVER
LESS CASE, CONTROLS. PWR SUPPLY

(Y2 VDC), SPK AND MIKE

$149.95 (Specity Band)

SEND $2.00 FOR FULL CATALOG
WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND

TRANSMITTER HOOK-UPS
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Jinivereal
N Commanirntinne

X

* YOU ASKED FOR IT »

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

" 2300

CONVERTER KIT 38.50
COMPLETE WITH PC BOARD. PARTS
AND 10 PAGE BROCHURE
COMPLETE BOARD. 65.00
ASSEMBLED AND TESTED
POWER SUPPLY . 19.50
CIGAR ANT 30.00 ALL the unique features which make  ANDNOW, sven the repeater is bulitin —
¥ Mark 3C the vod leader In rep ® Recetver sens. 0.25 UV
33 ELEMENTS. PHYSICALLY STRONGER PREAMP, SUPERVERTER, AND control — e Super crisp sudio
THAN LOOTP YAGI. EQUAL IN GAIN
2300 MHZ TRANSMITTER o Autopatch o Transmitter output 2W
= RAW;:'IP"C" PLUS options —
: 4(;"Fuv‘\.cﬁom o Power amplifiers (pick your levei)

THE STOPSIGN BOARD WAS DEVELOPED AT OUR LABFOR OPTIMUM PERFORMANCE
WITH LOW COST. THIS IS NOT A COPY (ALTHOUGH WE ARE COPIED) WE STRIVE TO
MAINTAIN THE ORIGINAL QUALITY
UNDERSTANDING OUR PRODUCTS MAKES SERVING YOU BETTER
T.V.R.O. RECEIVERS & ACCESSORIES AVAILABLE
TERMS: COD—MO. BANK CARD. CHECK V‘9 5
HOURS: 8:30 AM—4:30 PMC.S.T M. —F ‘ e“f_‘??‘
o

® Sub-audible tone
* Controf receivers

MARK 3CR REPEATER
144-220 $1645.

® 13 Morse messages
o Custom tail messages
© Digital tone decoding
e Microprocessor control

MARK 3-C CONTROLLER $1095

Call or write for specifications
MICRO CONTROL SPECIALITIES (617) 372-3442
23 Eim Perk, Groveland, Ma. 01834

v 49

ARLINGTON, TEX. 76010
817-265-0391

P.O. BOX 339

BASSETT HELIUM .= BASSETT HELIUM
TRAP ANTENNAS =% MOBILE ANTENNAS

The result of nearly two years of continuous development and nearly fifly years of amateur
and commerclal antenna design and manufacture Bassett helium filled antennas are for the
amateur who demands the very best in American made automatic bandchange systems and
mobile antennas that are compatible with all transceivers including the new 'no tune'units.
Trap systems are fundamental dipoles on each band and do not require antenna tuners.

NEW!

Helfum filled for a lifetime of high efficiency
Completely adjustable to precise resonance

Helium filled traps impervious to all weather
Maintains precise resonance and efficiency

Heavy duty inductors with
transparent tube covers.

* Systems easily handle legal amateur power

* Multiband amateur and MARS with one coax
* Fully compatible with*'no tune" transceivers
* Short enough to fit on a small 50'by 100" lot
* Rugged white traps only 1''diameter, 5" long
* Uses your RG-8 or RG-58 coax in any length
* Center'isolator" equipped to accept a PL-259
* Solid Copperweld, stainless, nylon end lines

MULTIBAND BROADS IDE DIPOLES

VAC-40/75--$69. 50
VAC-20/40--$69. 50
VAC-15/20--$69. 50

VAC-10m/18m /24m -

«~ Reader Service—see page 114

VAC-20/40/75--$89. 50
VAC-15/20/40--$89. 50
VAC-10/15/20--$89. 50

--$89. 50
For the 3 new amateur bands

VAC-10/15/20/40 $119.50
VAC-15/20/40/75-----$119. 50
VAC-10/15/20/40/75-- $149. 50

v 440

Power handling capability to 750 watts PEP
Beautiful white 32" Fiberglass lower section
Stainless 38" 17-7 tapered top whip section
Very low weight. VAC-20 weighs 6.5 ounces
Low wind drag. Holds vertical at high speed
Alt chrome plated polished brass hardware
Models for all bands with a 2 meter collinear
Mates with any standard 3/8-24 mobil mount

SINGLE-BAND MOBILES
VAC-2 collinear for 2 meter mobile---$39. 50
VAC-6, VAC-10, VAC-15, VAC-20 ---$39.50
VAC-40---$44. 50 VAC-75---$49. 50

Postpaid to 48 States. Florida residents add 4% Fla. sales tax.
Prices and specs subject to change without notice or obligation.
Special systems available for any use.

Write for price quotes.

REX BASSETT ELECTRONICS, INC.

1633 N.E. 14th AVENUE, FORT LAUDERDALE, FLORIDA 33305 TEL: 305-561-1400
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‘‘ONV SAFETY BELT”
A “must” for Safety!

‘75 Bl Salerns

W20NV

President
At last!! — a safety belt designed 10 meet
the safety needs of radio amateurs, radio

OSHA Approved
-
R
NN

NOW AVAILABLE
ONV TOOL POUCH
DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

Shipping & Handling Prepaid

stations, stations, boat owners, painters,
construction workers, maintenance people
— anyone with the need to climb — now at
an affordable price.

Qur“ONV Safety Belt" is fitted with two drop
forged steel "D rings. Onto one is spliced a
3 foot length of %2 " diameter nyion rope fit-
ted with a drop forged steel snap hook. The
3" wide nylon body comfort pad is secured to
1% " lee, 9500 Ib. test nylon webbing,
which is resin or latex treated for abraslon
resistance. The belt is adjustable up to size
46" waist.

Only $39.95 plus $3.00 for postage and han-
dling. NJ residents add 5% sales tax.

UPI Communication Systems, Inc.
Mail To: P.O. Box 902 ¢ Saddle Brook, N.J. 07662

N.J. (201) 279-7528 » (800) 526-5277

(Office) 481 Getty Ave. » Paterson, N.J. 07503
Cable: Unipage Telex: 642597

Immediate UPS Del'y

v 37

; Looking for gear? Don’t use all your gear?

You know that dealers sell used I3 it just sitting there.
gear at highly inflated prices collecting dust? Think of
@ Ciassifieds are risky: you may  what cash could do for you
B pay before you see. may get a  jq ji5 place!!
jemon, may even be fipped-of

Upgrading your station? Starting out?

B Deaiers give poor trade-in

Don't know what 10 get? Dealers
often steer you 1o the gear

that will net them the biggest
commissiontt

allowances. it they give
any at ah

el
R

QsL or busnes SASE o

Suite 73
2509 N. Campbell Rve.
Tuwon, Arizona 85719

————

HERE AT LAST! THEALL NEW

AZDEN PCS-3000

2 METER TRANSCEIVER
AND PCS-300 2 METER HT
We'll Beat Any Price in This Issue

v~ 424

L COC engineering

116 Country Farms Rd., Box 140, Mariton NJ 08053
609-983-8844 DAILY 6 PM-MIDNIGHT

this publication
is gv%;gble in
mi

University Microfilms International

300 North Zeeb Road 18 Bedford Row
Dept. P.R. Dept. P.R
Ann Arbor, M| 48106 London, WC1R 4EJ
US.A. England

7r

1981 FAR EAST ELECTRONICS TOUR

The Electronics Tour for Marketing, Purchasing, Engineering, Manutacturing, & Product Development Managers and Executives to Meet
with Forelgn Distributors, Reps, Suppliers, & Buyers, and to Develop Foreign Business Contacts Through Individual and Group Mesetings.

Date: October 7-21, 1981
and
October 8-23, 1981

HIGHLIGHTS
Talwan Electronics Show In Taipel
Hong Kong Consumer Electronics Show

Japan Electronics Show in Osaka
Korea Electronics Show in Seoul

# Arrangements for Group and Individual Business Meetings « Dally Program for Participants Interested in Importing & Dally Program for Participants Interested in Exporting
# Business Briefings by Local Governments, Chambers ot Commerce, and U.S. Embassy Commercial Officers & Free Time for Individual Appointments  First Class Hotel
Accommodations # Dally Show Transportation

U8
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PRICE

For more information and brochure, call or write to:
Ellen Heather

Commerce Tours Intemational
870 Market Street, Sulte 742
San Francisco, CA 94102
(4154333072 or 433-3408

From West Coast $2,290
From East Coast $2655
Price Includes: airfare, hotels (double occupancy), land
transportation, dally American breaktfast, dinners, cocktails
& city tours in each country,. . . and more!

»332
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HELP

| want a circult and construc-

tion article for a 4-250A In

grounded-grid for HF. | will pay

for copying and postage, or | will
copy and return. Thank you.

Gary Kriss VE7TCGK

20776 114th Ave.

Maple Ridge B.C.

Canada V2X 1K1

| have an electronic voltmeter
model 302C made by Ballantine
Laboratories. | would like a
schematic or service manual or
any information on this.

J. Humphrey KB3T
618 Magee Ave.
Patton PA 16668

| am looking for instruction
books for a KAAR Mfg. Co. TR-
505N UHF FM base station and
a NAVY RBM-4 series HF recelv-
er. | also have available a fairly
comprehensive library of GE,
Motorola, and RCA FM manuals
and will try to help anyone who

includes an SASE with informa-
tion on these makes.

Geoff Fors WB6NVH
PO Box 2946
Carmel CA 93921

| am still searching for a Col-
lins 32S1 transmitter in any con-
dition that is not being used and
is cheap. Please state condition
and price.

H. F. Schnur
115 Intercept Ave.
North Charleston SC 29405

| need any information, in-
cluding the schematic, on "Com-
munications Receiver Made for
Department of Commerce, Civil
Aeronautics Administration,
Type RCP, Made by National
Co., Malden, Mass. Modified by
Schuttig and Co., Washington,
DC. Dated 10-30-45."
Bob Hughes KX4A
PO Box 29044
Richmond VA 23233

TEST EQUII’MENT_—T

RECONDITIONED AND LAB CALIBRATED
HP 608C SIGNAL GENERATOR. 10 MHZ THRU 480 MHZ, AM/CW OR PULSE
MODULATION. CALIBRATED ATTENUATOR. METERED OUTIUT. AN EXCELLENT
LAB GENERATOR $375.00
HP 614 SIGNAL GENERATOR. 900 MHZ THRU 2100 MHZ. CALIBRATED AND
METERED QUTPUT. PERFECT FOR AIRCRAFT OR MICROWA VE WORK 345.00
HP 606A SIGNAL GENERATOR SO KMZ THRU 68 MHZ. CALIBRATED AND
METERED OUTPUT, AM/CW. GREAT FOR If ALIGNMENT AND GENERAL HF USE $50.00
$G-13/U VOR/LS MILITARY SIGNAL GENERATOR. 108 135 9 MHZ AND 3299
TO 335 MHZ, OQUTPUT SIGNALS INCLUDE VOR. LOC. GLIDESLOME AND 1000
CPS. SAME AS COLLINS 479T-2. OPERATES FROM 28VDC AT 3; AMPS. POR
TABLE O BENCH POWER SOURCE. 1DE AL FOR AIRCRAFT RADIO REFAIR 265.00
AN/URM. 26 MILITARY SIGNAL GENERATOR 4 MHZ THRU 405 MHZ AMCW.
CALIBRATED ATTENUATOR. METERED OUTPUT. 400/ 1000 MODULATION. AN
EXCELLENT SMALL COMPACT SIG GEN. SIZE 11 x 1} x 14 PERFECT FOR FIELD OR
BENCH SERVICE WORK 285.00
ANIPM-84 SPECTRUM ANALYZER. FREQUENCY RANGE 10 MHZ THRU 408
GHZ IN 6 BANDS. AM CW/SSB RADIO SIGNALS ARE DISPLAYED AS A SPECTRUM
ON A 5 CRT SCREEN WITH POWER AMPLITUDE PLOTTED ON THE VERTICAL
AXIS, AGAINST FREQUENCY ON THE HORIZONTAL AXIS. EXCELLENT FOR LAB
USE IN RADIO. RADAR, MICROWAVE AND SATELLITE TV ANALYSIS. 695.00
OS-121/7USM- 140 OSCILLOSCON'E WITH MX.3078/USM HORIZ CHANNEL PLUG
iIN AND MX2930 DUAL TRACE PLUGIN. S CRT INTERNAL SWEEP. 24
CALIBRATED RANGES WITH SWEEP EXPANSION. TRIGGER MODES. DC-22 MHZ
CALIBRATOR. HOUSED IN VENTED AIR COOLED CABINET. SIZE 22 L x 14 H x
197'W. ORIGINAL COST $2.800.00. A BEAUTIFUL MILITARY O'SCOPE 295.00
TEKTRONIX PLUG INS TYPE A, B. D. H, K. L, R (EACH 65.00
TEXTRONIX IL-30 SPECTRUM ANALYZER MLUGIN. 925 MHZ THRU 10.5 GHZ.
USED FOR RADAR, MICROWAVE. SATELLITE TV AND TRANSFONDER ANALYSIS
USING 500 SERIES TEKTRONIX O'SCOPES 650.00
HP 431C POWER METER 225.00
GR- 1556 NOISE ANALYZER. SHZ-20KHZ 95.00
HP 431C POWER METER 225.00
GR-1556 NOISE ANALYZER. SHZ-20KHZ 95.00
HP-5261A VIDEO AMP PLUCG-IN FOR 5245/46 FREQ COUNTER 125.00
WL SHIP BEST WAY FOB OTTO, N.C.. 30 DAY MONLY BACK GUARANTEE WE ACCEPT VISA

J MASTER CARD. OR CHECK. PHONE BILL SLEP 704-524.7519.

Slep Electronics Company

P. O. BOX 100, HWY 441, DEPT. 73
OTTO, NORTH CAROLINA 28763

Electronic

Distributors

CALL
TOLL
FREE

All
Call

AEA

in stock

for quote on Morsematic,
Keyer, Keyers & Trainers. Special Pack-
age Deals available with Bencher Paddles
CALL NOwW!!!

800-545-781

Contest Keyer

AEA: g0t

quick delivery
Contest

for

TOLL FREE!!!

Also Stocking: AZDEN-ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANTI
KENWOOD-SANTEC-MFJ-CUSHCRAFT-TENTEC-ASTRON

Pecos Valley Amateur Radio Supply

112 W. First St., Roswell, NM 88201 o (505) 623-7388 in New Mexico, Evenings, & Sundays

CALL
NOW

ICOM

IN STOCK - CALL FOR YOUR PRICE
TOLL FREE!!!

We have the lowest prices, fast delivery,
free shipping most items, & TOLL FREE
Orderline.

OPEN 10-5 M-F &
10-4 Sat
MC & VISA Welcome

+~ Reader Service—see page 114
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( 0scAR ORBITS |

Courtesy of AMSAT

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

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

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

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

OSCAR 7 ORBITAL INFORMATION FOR JUNE

OSCAR 8 ORBITAL INPORMATION FOR JUNE

ORBIT ¢ DATE TIME EQ. CROSSING ORBIT ¢

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

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

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

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the rext thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day’s
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
Imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

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

OSCAR 7 ORBITAL INPORMATION FOR JULY OSCAR 8 ORBITAL INFORMATION FOR JULY

DATE TIME EQ. CROSSING ORBIT ¢ DATE TIME EQ. CROSSING ORBIT ¢ DATE TIME EQ. CROSSING
{GMT) {DEGREES _WEST) {GMT) {DEGREES WEST) {GmMT) {DEGREES WEST} (CMT) (DEGREES WEST)
29933 1 880701 80.7 16509 1 8954124 74.2 30309 1 0925185 86,0 16928 1 8131:23 84.1
29946 2 e1e1:16 94.3 16521 2 2059:05 75.4 39322 2 8119:19 99.5 16942 2136:23 85.3
29958 3 9980:34 79.2 16537 3 8103:46 76.6 39334 3 8018:37 4.4 16956 3 8149142 86.5
29971 ‘4 8054:48 92.8 16551 4 8198126 7.8 30347 ‘ 0112152 98.9 16969 4 2882:11 61.9
29984 5 2149:03 186.3 16565 ] 8113:907 79.0 30359 5 2212:14 82.8 169813 ] 2006:51 63.1
29996 6 2048 :21 91.2 16579 6 8117148 86,2 39372 6 8186324 96.4 16997 6 9011:38 64.2
30069 7 8142:35 104.8 16593 7 8122:28 81.3 38384 7 2005142 81,2 17011 7 8816119 65.4
3p021 8 0041153 9.6 16687 8 8127189 82.5 38397 8 905956 94.8 17025 8 2920150 66.6
30034 9 2136308 103.2 16621 9 013150 83.7 3e41e 9 2154311 188.4 17839 9 8825129 67.8
3op4ae 1e 0835:26 88.1 16635 19 8136:39 84.9 30422 18 8853129 93.3 17853 18 9030.:99 69.8
30059 11 0129:48 1e1.6 16649 11 eldl:l) 86.1 30435 11 014743 186.8 17067 11 PR34:49 70.2
30071 12 8828:58 86.5 16662 12 @eee2:40 61.5 38447 12 eB4Ti01 91.7 17881 12 0839:28 714
30084 13 e123:13 100.1 16676 13 eea7:20 62.7 38460 13 Bl4lsl5 165.3 17095 13 ee4dres 72.5
30096 14 0922:31 B4.9 1669¢ 14 8812;00 63,9 38472 14 8848333 98.1 17109 14 2248347 73.7
30109 15 9116:45 98.5 16784 15 #0l6:41 §5.1 30485 15 e134:48 103.7 17123 15 9953:27 7429
39121 16 eel6:03 83.3 16718 16 #2121 66.3 30497 16 0034:86 88.6 17137 16 29858106 76.1
30134 17 elle:s 96.9 16732 17 e826:0l 67.5 30518 17 el2s:20 102.1 17151 17 8182:46 m.3
30146 18 0B@9:36 81.8 16746 18 gede:42 68.6 38522 18 9027:38 87.0 17165 18 ele7:25 78.5
390159 19 0183:58 95.4 16760 19 0035:22 69.8 30535 19 #121:52 188.6 17179 19 ell2sed 79.7
38171 20 @803:08 80.2 16774 20 0e40:02 71,0 30547 20 9021:18 85.4 17193 20 0116144 80.9
Ja1a4 21 e857:23 93.8 16788 21 9944142 %) 30560 21 e115:2% 99.0 17207 21 8121423 82.9
30197 22 8151337 107.4 16882 22 9049322 73.4 38572 22 gelai4ld 83.8 17221 22 0126:82 83.2
30209 23 B8850:55 92.2 16816 23 @@s54:03 74.6 38585 23 91e8:57 97.4 17235 23 9139:42 84.4
30222 24 B145:18 105.8 16838 24 ee58:43 75.8 30597 24 peps1ls 82.3 17249 24 e135:21 85.6
30234 25 DEA4:28 98.7 16844 25 0183:2) 77.0 38610 25 8182129 95.9 17263 25 elad:ee 86.8
30247 26 0138:42 184.2 16858 26 01e8:8) 78.2 38622 26 oBe1147 8.7 17276 26 8901128 62.2
30259 21 eeds:oe 89.1 16872 27 8112:43 79.3 30635 21 9856102 94.3 17290 21 0ee6:07 63.3
30272 8 0132:14 102.7 16886 2 8117:23 88.5 30648 28 9150316 107.9 17304 28 9912146 64.5
30284 29 8831:32 87.5 16980 29 9122:03 81.7 306680 29 eei9id4 92.7 17318 29 0835125 65.7
39297 3 0125:47 181.1 16914 38 8126:43 82.9 30673 38 0143148 196.3 17332 38 @eze:e4 66.9
30685 31 eeed:e 91.2 17346 3 0824143 68.1
ope- 4 $DISCOUNTS FAGE
COMPUTER
® CATALOG
-
8 DEALER A301 UPON
REQUEST
26-300) 4K Color. $353.00
26-1145 RS-232 Board .84.00
26-1140 "O” K Intertace. 249.00
261160 Mini Disk 419.00
g 26-1172 Modem. . shbih ... 135.00
3 i i ..577.00
345900 DlSCOU NT Fast 100 CPS Centronics 730 Printer 26BN AR s s s o $629.00
Text Quality Centronics 737 Printer. . . ... .. s, g 4 737.00 261062 16K N1 865.00
Off List 1-800-841-0860 101l Free Order Entry 26-1063 32K I
64K 3} DRIVE $3440.00 MICRO MANAGEMENT SYSTEMS, INC. 313 2 Drives, R$S232. .. ... .2225.00
2 DOWNTOWN PLAZA SHOPPING CENTER
No Taxes on Ovut of Stote Shipments 115 C SECOND AVE. S.W.
CAIRO. GEORGIA 31728 Largest Inventory in S.E. U.S.A
Immediote Shipment On Most ltems GA. & EXPORT PHONE NO. {912) 377-7120
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RAPID MOBILE CHARGER
The DEB-TED Rapid Mobile Charger is a
constant voltage charger that will charge "
your batteries off a 12 Volt source in 46 (
hours. You may use the charger at all \_
times. this includes transmit and receive ~
periods. It is equipped with a cigarette w
lighter plug on the input side and the
appropriate charging plug on the output
side. Models available now for the Kenwood TR2400. Yaesu 207R. Tempo
S1.82. 85 and the Wilson Mark Il and IV. Other models available also

please call or write for info............ e e 8295
NEW AC VERSION NOW AVAILABLE

“"SEE THE WORKS"”
CLOCK

OUR EASIEST CLOCK TO
ASSEMBLE!

6 Digits 12 or 24 Hour Format
Clock rests between two
pieces of clear plesiglas A
GREAT CONVERSATION PIECE!
Kit is complete including top

quality PC board, all components pre-cut
and drilled pIeX|g|as and all hardware.$29.95
Wiredand Tested.................................. $39.95

VEHICLE INTRUSION ALARM
An easy to assemble and install kit that offers options not normally found
in other alarm systems. Hidden switch mounts under the dash. Kit has
provisions for sensors and remote control switch. Programmable time
delays for exit. entry and alarm periods. Basic hook-up utilizes dome light
circuit activating when doors are opened. The alarm will drive a siren or.
pulse horn at a 1HZ rate. Not prone to false alarm do to relianle CMOS
circuitry. No external switch required! Complete kit with easy to follow
Instructions and diagrams...... .. ... MR e & 4 $12.95
WiredyandiTesteds A7 . 35 S0 55 & & 2 AU SR S $19.95

~/
G
g
(%)

~/
G
g
(%)

MODEL 5314 CLOCK KIT 12 or 24 hour format 6 large '5 Digits. Kit is
complete with all parts, pc board and custom designed cabinet. (specify
white or black). $29.95

DEBCO ELECTRONICS

L

* Add 5% Shipping for U.S e Orders under $20.00 add
P.O.BOX 9169 & Canada $1.00 handling

Du(:lN(:lNNAT', OH'O 45209 o All fOTFAgn orders add 10 e Ohio residents add 5% % Tax

COD orders add $1.40

330 Master Charge and Visa
Phone: (513) 531-4499 Welcome

CALL OR WRITE FOR CATALOG J

RADIO TELEGRAPH SENDING DEVICES

Model HK-3M >192¢

Now $15 95

Add $2.00 Shipping
& Handling. wsa

* Deluxe straight key
* Anti-tip bracket. Can’t tip * Navy type knob

* Heavy base. No need to attach to desk * Smooth action Model HK-2, same as HK-1 but less base for incorporation in your

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M,
$1.50 Postpaid

Add $2.00 Shipping
\ & Handling. wsa.
* Dual lever squeeze paddle
* For use with all electronic keyers
* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close
finger spacing

own keyer, $16.95
Add $1.00 Shipping & Handling

CC-3P shielded cable & plug for HK-3M $1.50 CC-1P shielded cable & plug for HK-1 $2.00

Add $ .50 Shipping & Handling.

Add $ .50 Shipping & Handling.

Model HK-4 3242

Now$3795

Add $2.00 Shipping
& Handling. wsa

* Combination HK-1 & HK-3 on same base

Model HK -5 A Electronic Keyer

8o NOW$5495

Add $2.00 Shipping
& Handling. wsa,

* Uses Curtis 8044 keyer chip

* Straight key may be used conventionally or as a switch to trigger * lambic circuit for squeeze keying * Grid block or direct keying
a memory. * Self completing dots & dashes * Speed, volume, tone & weight
{ * Dot & dash memory controls on front panel
CC-1/3P Shielded cable with plugs for HK-4 $3.50 * Built-in sidetone * Usa with HK-1 or HK-4

Add $1.00 Shipping & Handling

* Battery operated with provisions for external power

IF NOT IN STOCK AT YOUR DEALER,ORDER DIRECT FROM

P.0. Box 28271 The HA.M-KEY Co. St. Louis, MO 63132

Phone TOLL - FREE 1-800-325.3651

+ Reader Service—see page 114
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Microcraft’'s New Morse-A-Word

Eight character moving display.
Built-in code practice oscillator.
Excellent for learning Morse Code. y

GOTHAM e
ANTENNAS =)

NEW! PORTABLE VERTICAL' IDEAL FOR

. L]
(813) 584-8489 : 1
ST I Complete — no CRT or expensive | TS A RORD B b |
SMALL LOT TRAP DIPOLES v 417 s extras needed. ¥, ] [ I ¢ | L4
MODEL BANDS LGTH PRICE Decodes audio CW signals from your [ B L VJ Dl" o4 1
}gt gg;g gg-;g B :gf g:? gg I receiver's speaker and displays letters, I
-~ . - numbers, punctuation and special Morse |  PXicrocrafr .
SMALL LOT SHORTENED DIPOLES characters as the code Is received. i
SL.8010  80.40.20. 75 $59.95 | ‘ > |
o dir :gblo P ¥ MORSE-A-WORD Kit with 4 characterreadout. ........... MAWK-4 $149.95 B
s - Y 57 MORSE-A-WORD Kit with 8 character readout . . ... ....... MAWK-8 $169.95
SL-40 40.15 33 $34.95 | MORSE-A-WORD wired & tested with 8 character readout . . . MAWF $249 .95 |
e AR ALLEL DIPOLES . Send check or money order. Use your VISA or Master Charge. Add $3.50 shipping »
FPD-8010 z‘;g.:g.zo, 130 $49.95 | and handling for continental U.S. Wisconsin residents add 4% State Sales Tax. |
FPD-4010 40.20.15.10 63 $44.95 6 3

50 %WW Corporation Telephone: (414) 241-8144

P. O. Box 513G. Thiensville, Wisconsin 53092

' APARTMENTS. CAMPING. TRAILERS! —— g mum ) e s G § e E e o ) mm P e ] s § E— G @ G §

Folds to 5 Package. No Radials. Requlred
Fully Assembled. Full Legal Limit. 1:1 VSWR

MODEL  BANDS HGHT  PRICE k Full Service Shop ®Spectrum Analysis ®Antennas
New and Used Equipment eCW-SSB-FM, Etc.  Towers
FCC Study Guides ¢Code Tapes eBooks eAccessories

# Pv.B010 8010 13 $59.95

PROVEN DESIGN - GOTHAM ALL BAND
# VERTICALS

V-160 160.80.40.20. 23 $39.95
[ d 15.10.6

v-80 80.40.20 23 $37.95
8 15.10.6

V-40 40.20.15.10.6 23 $35.95

FAMOUS GOTHAM QUADS . pe . .
R 2Eiements — 3Bands Complete $119.95 Specialists in Amateur Radio,
CHAMPIONSHIP GOTHAM BEAMS » H H
Full Size Complete from $79.95 Y . .' MON':'(JESR?NED Short Wave LIStenlng
cALL OR SEND LARGE SASE FOR CATA " 9:30-6:00 PM And Contemporary

LOG 3’;‘29‘"9 Dclpoleds & \gemcFaPlB S THURS, .FR| CLOSED
$2.50 :$7.00 Canada: $5.00 R . .’ .
Beams & Quads Shlpped UPS or Freight SEE OUR CENTRAL U.S. _QMQ_PM_ SUNDAYS Electronlc Gear.

Collect. Fla. add 4 gales Tax EARTH' STATION PROJECT SAT.: 9:30-3:00 PM HOLIDAYS

P.0.Box 776 * Largo, FL 33540
B SPECTRONICS '

1009 GARFIELD ST. OAK PARK, IL. 60304 ¥

The 1981 Atlanta HamFestival
and

Georgia State ARRL Convention

Downtown Atlanta Marriott Hotel
e GIANT covered Fleamarket/Swapshop! ° 140 Major Exhibits!
e More than 25 Forums/Meetings! e Special MICROPROCESSOR Section!
e FCC Exams! e Programs for Ladies & Children
¢ Parking for thousands of cars! e Activities Galore!
Registration: $4 per person IN ADVANCE, $6 at the door
Children FREE!
If you do not receive a Preregistration Packet by May 15th, write:
Atlanta Hamfestival 1981
P.O. Box 45183
Atlanta, GA 30320
Hotel Rates: $44 per day single OR double!
Write for Hotel Reservations to:
Marriott Hotel * Courtland at International Blvd. * Atlanta, GA 30303
or phone: Area 404/659-6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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FEavE sve 2300 wmnz BVER,
g MIC ROWAVE %
m ycc-1 Basic downconverter, $40.00 a
includes PC board, PC board parts
m and brief instructions. PC board m
m designed and manufactured by u
Universal Communications to
m exacting standards required for m
n microwave performance. u

SMC-1 Deluxe Introduction $51.95
r to Microwave package. Includes m
m UCC-1, very detailed step by step u
assembly manual, extra parts,
m Microwave Antenna Cookbook. Lots n
k of information on performance u
and system improvements.

BLACKCAT

m SMC SMC-1 package with $63.95 n

N ir:r“g;‘s"’::f“‘“”" gt ASuio /| BlackCat JB-4000SW—every shack
M per-1  Broadband IF s11.95 N needs lt, every ham can afford it

N Amelifter, compensates for long [ 4-position Antenna Switch. Heav

coax runs and poor TV front end

r noise figure. n

m ANT=-1 2300 mHz Microwave $7.95 u
Antenna Cookbook. 2nd revision,

m greatly expanded. Includes coupon m
‘ worth $5.00 towards purchase of u
SMC-1 or SMC-2. The Original.

ANT=-2 Disks and spacers $20.00 m
for 32 element, 22db gain antenna u
HOT-1 High performance RF $15.00
r amplifier transistor, spec sheet, m
{mproves UCC-1 or SMC-1. u
Tu-8 Deluxe PS kit, $44.95
m {ncludes case. PER-1 will mount n
m instde. u

New 4 page catalog SASE
/] N

duty coax switch rated at 2 kW PEP.
Three positions for antennas (AUX may
be used for dummy load). Fourth posi:
tion parallels positions 1 and 2 for re-
ceive use only.

Dual-reading RF Power Meter. Switch
to RMS or Peak. Three ranges: 20, 200,
and 2000 watts, full scale.

Built-in SWR Meter. Shows SWR from
1:1to 7:1. Two-position “Set{dEGWR"
switch plus RF level control.
Calibrated for 80-10 meters,
50 ohm non-inductive load.

JB- 1000 KW Dummy Load

50 ohm oil-cooled,
temperature-stable,

‘All prices postpaid in US. VISA & u
r MC on orders over $40. COD add $3.

‘Va residents add 4% sales tax. m
N orders (703) 255-2918 9-12 EsT u-F P

resistive load
m SMP »376 ﬁ handles up to 1 kW
Superior Microwave Products, Inc. u with low SWR.

Less oil. $29.95 ppd. o

r Box 1241
‘Vienna. Va. 22180 m
EQEJEQEQEQEQEQEJ

Wawasee

Antenna Sw./Wattmeter/SWR Meter $169.50 ppd.

And more! Those of us who still enjoy
occasionally operating AM appreciate
the Modulation-Percent meter scale and
earphone monitor jack. And the rugged
metal cabinet with black vinyl-clad steel
cover and black anodized aluminum
panel has white nomenclature for
easy reading. Size: 9%2"W

x6"H x5%"D.

Electronics

— —
- TR 561
— N 46
ASEE‘O 36, Sv'“““' epaid) I

Dev‘ 1519/457 319} \UPSA ;““’" ?e‘; ax)

phone: ced is s %
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1— | Pre Summer Sale 25% Of(L ¥
o s ORI T IO P R
1800 to 2500 MHZ

DOWN CONVERTER - - - _ _

I 41

Down Converter Kit Printed Circult Board with all parts for assembly. . ........$38.50
Yagi Antenna Kit 22 db gain with weatherproof Shielded enclosure. . .. ....$40.00
Tunable Power Supply Kit. N ..$34.95
Antenna Cookbook Tested and proven deslgns .$ 995

Assembled and Tested Down Converter wi/th 50° RG59 cable with 75 to 300 ohm adapt-
erready toinstall. $175.00
W ‘Deluxe Assembled and Tested Down Converter with 50' RG-59 cable, antenna, powér
« supply, and adaptor (30 dB galn) 3rf amps on board $249.95
“ *Deluxe Converter Kit PCB with all parts including preamp on board $49.95
TERMS: We will accept COD orders for $25.00 and over. All orders sent First Class on

UPS. Prepaid orders we pay shipping.

P.O. BOX 1267

M icroverter, Inc.
DEDHAM, MA 02026

617-329-7493 395

MSB-1 AUDIO FILTER

MAW  ELECTROMICY W58 1 AUDIO FILTER
’ 1]

O-000 00

FLP = 300-3000 Haz.
FBP = 300-3000 Hz.
Bandwidth-Less than 75 Haz. to greater than 1500 Hz.

Tunable Notch Filter F Notch = 300-3000 Hz.. Notch depth-50 dB
6-Pole Fixed Highpass FHP = 300 Hz.
Audio Amplifier 1 Watt

12.14 VDC @300 MA
110 Vac with optional adapter ($8.95)

ORDER TODAY. If not completely satisfied., return within 15 days for a prompt refund (less shipping and hand
ling). Add $2.50 shipping and handling. SEND TODAY for complete list of products. Dealer inquiries welcome.

432 M&M ELECTRONICS, INC.

P. 0. BOX 1206/ BREWTON. ALABAMA 36427 PHONE (205) 867-2496

SSB/CW/RTTY
$84.95

8.Pole Tunable Lowpass Filter
Tunable Bandpass Filter

Power Requirements

» Reader Service—see page 114

$sotron Antennas

THE ULTIMATE space savers
for 80, 40, and 20 meters

Isotron 80 Isotron 20

sotron 40
Ht. 4%’ K1l 17

THIS HIGH PERFORMANCE ANTENNA IS DIRECT-
LY FED WITH 502 COAX. RADIALS OR MATCHING
DEVICES ARE NOT USED. WHETHER YOU ARE
LIMITED IN SPACE OR NOT, THE ISOTRONS WILL
GIVE YOU THE PERFORMANCE YOU EXPECT
FROM A HARMONIC ANTENNA. CALL OR WRITE:

DEALERSHIPS AVAILABLE .~ 426
= BILALCOMPANY o

(303) 687-3219

STAR ROUTE FLORISSANT, CO. 80816
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SPECIALISTS

HUSTLER

4BTV 10 thru 40 Meter Vertical. . $72.60
S5BTV .. 10 thru 80 Meter Vertical. 92.40
G6144B. 2 Meter Base Colincar 6db. 66.00
G7-14 7db 2 Meter Base Colinear. 99.00
2MB5 5 Element 2 meter beam. 29.75
2MBI11 11 element 2 meter beam. 4.10

Complete line of Hustler—Call for prices
HY-CAIN

TH3JR Tri-Band Beam 750W PEP. 129.00
64B 4 Element 6 Meter bearn. 42.87
103BA . 3 Element 15 Meter Mono. 60.45
155BA Long John 5 element 15 meter. . . . . 144.00
205BA . Long John 5 element 20 meter. . . . . 233.07
204BA . .. 4 Element 20 Meter. 181.41
402BA 2 Element 40 Meter. Lah 167.97
TH3M K3 . 3 Element Thunderbird, 174.70
THEDXX Super Thunderbird 6 element. . . ... 228.57
TH5DX. Thunderbird § element. 208.77
18HT Hy Tower 10-80 meters. 268.49
66B 6 Element 6 meter beam. . . . .87
HY-GAIN CRANK UP TOWERS & ACCESSORIES
HG52SS Self Supporting 52 ft. .824.18
HGS0MTZ . . . . Side Supporting 50 ft. . 686.81
HG35MTZ . . .. Side Supporting 35 ft. 445.20
HG37SS Self Supporting 37 ft. 499.50
HG54HD . Self Supporting 54 ft. 1623.00
HGTOHD . . ... Self Supporting 70 ft. 2372.63
HG3BMTZ. ... Side Supporting 33 ft.. 624.38
HE-EW Electric Motor w/limit switch. . . . . . 487.00
HG-RME Remote System for HE-EW. 487.00

HG-T-2-129 . . . Tower & Trailer Using HG-37SS. . . 2451.2%
HG-T-2-127 . .. Tower & Trailer Using HG-35MTZ2851.30
HG-T.2-126 . .. Tower & Trailer Using HG-50MTZ3034.50

HGT-2-125. . . . Tower & Trailer Using HG52SS. . . 3300.00
ROTORS

HD73 Alliance . . 95.00
HDR300 Hy-Gain Deluxe Digital. 377.95
AR22XL Cornell-Dubilier 49.00
AR40. Cornell-Dubilier 60.00
AVR-\ Avanti Solid State Control. 113.78

Cables Available—Call for Prices
VHF MARINE RADIOS
MT35500 Regency Synthesized Transceiver. . . 317.89
Horizon 25.. .. Standard Comm. 12 + 2 Channels. . . 290.95

TEMPO HANDIHELD

S-) 2 Meter. . 247.25
S-IT 2 Meter with Tone Pad. 273.70
S$-2. . 220 MHz. .315.00
$-2T 220 MHz with Tone Pnd 359.00
S4. 440 MHz. . .314.10
S$4-Ti12 440 MHz w'12 Button Tone Pad. . . . 359.10
$4-T16. 440 MHz w/16 Button Tone Pud. . . . 377.10
$5 2 Meter, 5 watt output. . .273.70
S5T 2 Meter, 5 watt output w/tone pad. . 308.20
Azden PCS-3000 2 Meter NEW NEW NEW NEW..339.00
Azden PCS 3800 10 Meter ...................... .CALL
Cubic/Swan Astro 102BX. . .978.46
Ten-Tec Omni C. 1044.22
Ten-TeeOmni D. . . .. 795.00
Ten-Tec Hercules 444 Amplifier. 1323.00

Six Other Ten Tec's Lower Priced—Limited Quantities

Amateur eyuip ries & .
% COD's USA. Export Anvwhery.
Amateur & commercial repair serviee.

2317 Vance Jackson Rd.San Antonio, TX 78213

GOTHAM
ANTENNAS =mm

V/ISA
(813) 584-8489 c=mm=
SMALL LOT TRAP DIPOLES v a7
MODEL BANDS LGTH  PRICE
TSL 8040  80.40 78 $49.95
TSL4020  40.20.15 40' $47.95
SMALL LOT SHORTENED DIPOLES
SL-8010  B80.40.20. 75 $59.95
15.10
SL-160 160 130° $36.95
SL-80 80 63 $35.95
SL-40 40.15 33 $34.95
» FULL SIZE PARALLEL DIPOLES
FPD-8010  80.40.20. 130 $49.95
15.10
FPD-4010 40.20.15.10  63' 544.95

NEW! PORTABLE VERTICAL! {DEAL FOR
| APARTMENTS. CAMPING. TRAILERS!

Folds to 5 Package. No Radials. Required.
Fully Assembled. Full Legal Limit. 1:1 VSWR
MODEL BANDS HGHT PRICE
PV.8010 80-10 13 $59.95
PROVEN DESIGN - GOTHAM ALL BAND
VERTICALS

¥ T ——

V-160 160.80.40.20. 23 $39.95
- 15.10.6

V.80 80.40.20 23 $37.95
15.10.6

¥ vao 40.20.15.10.6 23 $35.95

FAMOUS GOTHAM QUADS
w 2 Elements — 3 Bands Complete 5119.95

CHAMPIONSHIP GOTHAM BEAMS
Full Size Complete from $79.95

cALL OR SEND LARGE SASE FOR CATA.
LOG. Shipping: Dipoles & Verticals

$2.50 USA:57.00 Canada: $5.00 FPO, APO
Beams & Quads Shipped UPS or Freight
Collect. Fla. add 4% Sales Tax

P.O.Box 776 » Largo, FL 33540

(800)531-5405 (512)734-7793 in Texas
F.0.B. ORIGIN J

DXERS---BOOST

POWER 10X +

PROCESSOR
OoN

wvIC
Q °

Leven

SOUuwow!R
T

MODEL SP100

BIZ=Z] MODEL SP100

WITH THE FIELD PROVEN SOUND-:
POWER MODEL SP100 AUDIO
SPEECH PROCESSOR (Patent
Pending)

Uses new techniques to increase
effective talk power over 10X..-vastly
improve intelligibility---punch through
pile-ups using the outer sidebands

Easily installed---15 day money back
guarantee if not satisfied--1 year
warranty

ONLY $79.95 add $3.00 handling and
shipping.
Optional AC power supply Model PS9
only $5.95

Send check or money order or, FOR
MORE INFORMATION WRITE
Soundpower-P.O. Box 426
17 Clinton Park Dr.
Bergenfield, N.J. 07621 ~30

Vo3¢ o One + DELUXE CMOS KEYER

TRAC*ONE + DELUXE
CMOS KEYER

$119.95

Features: Model TE-464

* True CW signal reproduction—Single signal recep-
tion

*Removes all QRM and QRN

‘Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full
operator control over Gain, Freq, Tone, Delay.

*All controls on front panel

*Freq control variable 300 Hz to 2500 Hz will match
any rig.

*LED flashes during decoder operation

“Operates in line with rig audio—leave in line on
OFF/BYPASS

*Built in speaker

‘Headphones jack rear panei

“Battery or AC-adaptor, 9vDC operation

PLUS:

*Deluxe CMOS Keyer—"State-of-the-art” CMOS cir-
cuitry

“Self-completing dots and dashes

*Both dot and dash memory

‘lambic keying with any squeeze paddle

*5-50 w.p.m.

‘Speed, Volume, Tone, Tune and Weight controls
“Sidetone and speaker

*Semi-auto switch for bug or straight key

“Deluxe quarter-inch jacks for keying and output
‘Keys grid block or solid state rigs

ow mo(zsﬁoﬁ

FraC o One

‘mw, ‘ '

TRAC*ONE CW
PROCESSOR

$89.95

Features: Model TE-242

*True CW signal reproduction—Single signal recep-
tion

‘Removes all QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full op-
erator control over Gain, Freq, Tone, Delay

*All controls on front panel

*Freq control variable 300 Hz to 2500 Mz will match
any rig.

‘LED flashes during decoder operation

‘Operates in line with rig audio—leave in line on
OFF/BYPASS

*Bullt-in speaker

‘Headphones Jack rear panel 76
* Battery or AC-adaptor, 9 VDC operation

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONICS, INC.
B A

1106 RAND BLDG.
BUFFALO, NY 14203
(716) 852-8188
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MHZ

230

MICROWAVE
DOWNCONVERTERS

1

SLOTTED ARRAY ANTENNA 3590

KIT* 35°°
ASSEMBLED 65
2300 MHZ PREAMPS
PREAMP #1
KIT* 28%°
ASSEMBLED 48>°
SUPER AMP (Commercial Quality)
KlT* 4850
ASSEMBLED 68
POWER SUPPLY KIT* . . . . .. 19 77—
*All kits include P.C. board, parts, and detailed (with box for down
instructions converter)

ALSO AVAILABLE: COMMERCIAL SYSTEMS,
-4 \MICROWAVE PARTS AND SATELLITET.V.KITS

BOGNER ANTENNAS, PARABOLIC ANTENNAS,

P.B. Radio Service

1950 E. Park Row @ Arlington, TX76010

V/ISA

&

Call Order Dept. Toll Free

1-800-433-5169

For Information Call

1-817-460-7071

ASTRON POWER SUPPLIES

e HEAVY DUTY e HIGH QUALITY @ RUGGED ® RELIABLE ®

SPECIAL FEATURES

* SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply from
excesslve current & continuous shorted outpuic.

o CROWBAR OVER VOLTAGE PROTECTION on Models RS-7A
RS-12A. RS-20A. RS-35A, RS-20M & RS-35M

o MAINTAIN REGULATION & LOW RIPPLE at low line Input Voltage

o HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

e THREE CONDUCTOR POWER CORD

o ONE YEAR WARRANTY » MADE IN US.A.

e VOLT & AMP METER ON MODELS RS-20M & RS-35M

PERFORMANCE SPECIFICATIONS
o INPUT VOLTAGE: 105 - 125 VAC
e QUTPUT VOLTAGE: 13.8 VOC +0.05 volts
(Internally Adjustable: 11-15 VDC)
o RIPPLE: Less than Smv peak to peak (full load & low line) Shipping Weight 20 Ibs
o REGULATION: +.05 volts no load to full load & low line to high line Price
Other popular POWER SUPPLIES also available: (Same features and specifications as above)

ASTRON 20 AMP REGULATED
POWER SUPPLY Model RS-20M
16 Amps continuous

20 Amps ICS*®

5% (H) x 9" (W) x 10.5° (D)

Continuous Ics* Size (In.) Shipping
Modei | Duty (amps) | @mpe) HxWxD Wt (ibs) Price
RS-35M 25 35 5x11x 11 29 $179.95
RS-35A 25 35 §x11x11 29 $150.95
RS-20M | 16 | 2 T 5x9x10% 20  $12495
RS-20A 16 20 5x9x10% 20 $104.95
RS-12M 9 12 4% xBx9 13 $ 99.95
| RS-12A 9 12 4% x8x9 | 13 $ 7995
RS-7A 5 7 3% x6% x9 10 $ 5095
RS4A 3 4 | 3%x6%x9 5 $ 4395

*ICS — Intermittent Communication Service (50% Duty Cycle)

CORPORATION (714) 8327770

$117.95

If not available at your local dealer. please contact us directly. Inside View — RS-12A
A ST no N 2852 Walnut Unit E
Tustin, CA 92680
358

+ Reader Service—see page 114

F----------q

Code reading
makes ham radio
more fun!

Field Day 2

A code reader can add to the
fun of ham radio by allowing
you to copy many signals that
are too complex or too fast to
decode by ear.

You can get in on such things
as news-wire service transmis-
sions, weather information and
financial reports that are sent
by radioteletype (RTTY), ASCIU
computer ianguage or Morse
code.

Some code readers only Copy
one or two types of signals, but
the Kantronics Field Day 2 t™
allows you to copy RTTY at 60,
67, 75 and 100 WPM, ASCIl at
110 and 300 (if sent as it is
typed) Baud and Morse at 3to
80 WPM.

The Field Day 2 even has an
editing program to improve
sloppy Morse. You get more of
the message and fewer illegal
character signs than with other
code readers. With a Field Day 2
you also get a 24-hour clock,
code speed display and TTL
compatible demodulator out-
put.

The Field Day 2 is a complete
unit in one package with alarge,
easy-to-read, 10-character dis-
play and is backed with a full-
year limited warranty.

Code reading makes ham
radio more fun, and now you
can get started with one com-
pact, versatile unit, at $449.95,
suggested price, the Field Day
2

call or visit your Authorized
Kantronics Dealer for a demon-
stration!

K< Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044

L----------J
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BARKER & WILLIAMSON

MULTIBAND
BEAMS

Model 370-16

4 Element Tri-Band Beam
Four working elements on each band 10, 15
and 20 meters. Twenty four foot boom permits
optimum spacing for maximum forward gain
and front to back ratio. All traps pretuned. Will
handle 1000 watts-2000 watts P.E.P.

Model 370-17

3 Element Tri-Band Beam

Three working elements on each
band 10, 15 and 20 meters.
Sixteen foot boom provides
excellent performance, yet
lighter in weight. Will handle
1000 watts-2000 watts P.E.P.

Model 370-18

2 Element Tri-Band Beam
Designed for portable and
lightweight. Two working
elements on each band 10, 15
and 20 meters. The 6.5 foot
boom can be easily raised on an
inexpensive mast and operated
with a standard T.V. rotator. Will
Write for more details and other handle 1000 watts-2000 watts
B&W products. P.E.P.

W Barker & Williamson, Inc.
10 Canal St. Bristol, PA. 19007 215-788-5581

PSS IESIEFSFSSSSSFTSFSSBSFBSFSFS$S$SSS

SUPER VALUES
FROM
 CLEGG.

2

11

FM-76
$205 $195

® 220-225 MHz
¢ 12 channels—crystal controlled
¢ 10 watts

® 144-148 MHz
* 12 channels—crystal controlled
* 15 watts
¢ Special modifications for CAP & e If you're not on 220, now is the time to
MARS available try it with an FM-76
Phone 1 (800) 233-0250 (In PA (717) 299-7221) today to place your order or to
request a detailed brochure describing these transceivers and related power
supplies, antennas, amplifiers and other accessories.
*Special quantity pricing is available on e
the MARK 3 and FM'76 transceivers. Get Communications Corp
your group together and call for a quote on
1911 Old Homestead Lane
Greenfield Industrial Park East
Prices subject to change without notice Lancaster, PA 17601

your requirements.
$EH$$$$5SSSPIIPFFFSSSSSPIPIFFFSSSSSSSPHHSSS
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¥ BATTERY
EATER??

GOT A

YOU NEED A
BATTERY - BEATER!!!

(Radio not included)

BEAT YOUR BATTERIES!

DPERATE your SYNTHESIZED HT CONTINUOUSLY from any
I .C. source: Auto, Truck, RV, Light Afrcraft
(12 or 28v system), Home D.C. Power Supply!l!
STEWART's New“BATTERY-BEATER”provides the proper
REGULATED voltage for your rig and plenty of
current for CONTINUOUS FULL POWER TRANSMIT! A1l
day travel, aTT evening Simplex Net with NO QRT

TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!'!!

*NOT a battery charger but a FULL POWER SOURCE with
TWO PROTECTION CIRCUITS!

*RUGGED ALUMINUM CASE! NEW, IMPROVED MODEL FOR ICOM!
SO TOUGH THE AVERAGE MAN CAN STAND DN IT!

*YOUR NiCads REMAIN IN PLACE! Simply unplug for
INSTANT PORTABILITY!!

*DESIGNED by an engineer from NASA's Jet Propulsion
Laboratory with components rated 50 beyond
requirements!

*PRE-WIRED JACK for your radio with detailed, step
by-step installation instructions.

*TWD S FT. POWER CORDS - 10 FT. TOTAL H! VELCRO
pads to mount anywhere! 1 FULL YEAR WARRANTY!!
oNO INTERFERENCE with 4 E F Ok
oThe ONLY accessory power supply that can claim all
these exciting features, and morel!

*NOW AVAILABLE for TEMPO S-1,2,5; KENWOOD TR-2400;
YAESU FT-207R; ICOM IC-2A/T; WILSON MK II, MK IV
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!)

*PRICE: ALL MODELS- $30.00 Post Paid. Ca. Res. add
$1.80 Tax. C.0.0.'s- You pay tage and COD fees

*PHONE: 1-213-357-7875 Collect for C.D.D.

STEWART QUADS P.0. Box 2335 [rwinae, Ca. 91706




Yaesu FRG-7700

All the features for less.
Covers from 0.15 to 29.999
MHz with PLL synthesized up-
conversion circuitry — crystal
lattice filter 48 MHz first IF.
12-channel memory. Dual
readouts. Clock and timer. RF
attenuator. Noise blanker
GILFER selectivity of 2.4, 4.0
and 6.0 kHz (at —6 dB). Re-
ceives AM, USB, LSB, CW
NBFM with 0.5 pV sensitivity.
100/117/200/230 VAC, 12 VDC.
$725+shipping

New Catalog—25¢

B s o

T e

North America’s Shortwave
Mail Order Place
» Receivers @ Converters
m Antennas = Preselectors
m Clocks ® Filters ® Lists
a World Radio TV Handbook

GILFER SHORTWAVE
Dept. 736  Box 239

GILFER SHORTWAVE

US PATENT
4080601

w79

OUR NEW BANDPASS-
REJECT DUPLEXERS WITH
OUR EXCLUSIVE

BpBr CIRCUIT*

. provides superior perfor-
mance, especially at close
frequency spacing.

Models available for all Ham
bands. Special price for
Amateur Repeater Clubs

CALL OR WRITE FOR DETAILS:
WACOM PRODUCTS, INC.
P. O. Box 7127

Waco, Texas 76710
817/848-4435 w79

@)

GILFER Custom )

Park Ridge, N) 07656

Blackcat JB-4001S—for continuous
monitoring of your transmitting quality at
low cost.

The dedicated monitor. Leave it in the
line and you'll always know what's hap-
pening with your rig. Operates from
160-10 meters.

Versatile. With familiarity you'll be able
to interpret the scope patterns to deter-
mine power output, distortion, audio
noise, ALC action, carrier suppression,
SWR effects, linearity, spurious g si
flat topping, plus AM modula-
tion characteristics. Provides

2 KW Coax Antenna Switch
4-positions (three —=
for ants. & dummy
load, fourth for re-
ceive only). Coax
connectors, black
case with white no-
menclature mea-
sures 3-7/16"'Hx 4-3/32"W x 4'D. ®
Model JB-1007SW, only $24.95 ppd.

Check your signal.
BLACKCAT Monitor Scope $209.95 ppd.

both sine and trapezoid patterns. Built-in
audio generator for modulation and
transmitter testing purposes.

3" green phospher scope tube with
printed reference graticule (useful for
calculating percentages). Black vinyl-
clad steel case with black anodized alu-
minum panel with white nomencla-

ture. Size: 10%2"W x6%"H —
x11%"D. — v 398
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RTTY/CW FOR THE TRS-80*

ROM-116

RTTY/CW Operating System

FEATURING:

® ASCI-BAUDOT-CW
® SPLIT-SCREEN VIDEO
® REAL TIME CLOCK

PLUS:

® Word-wrapping
® Two senal ports
45.45 to 9600 Baud

! CROWI

MicroProducts

P O Box 892
Marysville, Washington 98270
(206) 659-4279

® Serial ports use USARTS
Automatic CW/ID
® Program status
continuously displayed
Instantly change:
program status
Boud rates
ASCll/Baudot modes
Transmitter under
program control
Self tracking CW speed
LLIST & LPRINT usable

on any serial printer
All software easily
transterred to disk

Requires LEVEL Il 16K RAM
Model | or Model I,
external terminal unit

Includes pc board, cabinet
software & manual

Unconditionally guoranteed
for 30 days

Limited parts & labor
warranty for 90 days

® ASSEMBLED & TESTED $325

Washington residents add 5.3% sales tax
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10 METER RIG? CB BOARD |Eni
' .
Hyan 40 channl G vora wineuic.oweme | | COAXIAL CABLE SALE | |Enjoy Satellite TV Now
w/heat sink, RF & modulator xistors, lots morel A 4 x i
tew connectlons and alterations makes a 10 meter rig R POLVETHVLENE.D'ELECTR'C "
{as described in a 73 Mag series). With typical sche. Rgﬂia%%cgr:‘r:‘as"g;‘;'lggltg%/r‘;\lslhsiele%m“ _— m
fgalss 12 0z, #D1KS0007. . . gq B8 each! RGE2U 93 ohms.. .. ... s 7 oett
RGBU 80% shield... 1TSS oo 18eiMt
ASC11 ENCODED KEYBOARD RaSEY 0% shiakl e OB
Sanders 720 surplus keyboard, h el
i TR e w,v;’;"en :;"’,; RG-8X (mini §) 95% shield. Blue Jacket ... 22eiMt.
propects numerous times in 73 and other computer :ga;usaﬁ/sr;:g:hne Jackat m
¢J .
Digs. S|.h01vys' M‘Z':: SQR::S:(’C‘;:APUTSE? 95 ea. RGSBAU stranded center 80% shield. . LMt
PERIPHERAL EQUIPMENT AVAILABLE! Rotor cable 218ga 6-229a 18et
CIRCLE READER SERVICE FOR OUR CE‘II.’ALOG *Cable-—shipping $2.50 1 's';w" 8200 sach addl 100 .
Terms: Add Postage. MC / VISA / AE Welcome! CONNECTORS
Phone Oroers welcome on credit card ovdeu’é-‘/“ gtggg gussggggadaple' S -:ma‘su Bener Ihan Cable TV-OVEI' 200 Tv and radlo
402 Double Male Connector. ..s1.m J |services. Why waste money? Learn the whole
FREE Gl ANT c ATALOG f L PR coId MR Altype plugs eachend . i story and build a video system the family can
0 @IEJ g:;f, T(uﬁ “'5‘573 enjoy. No commercials, FREE movies, sports
ELECTRONIC BARG AINS | i N S— i 5150 and vtegas showts worldmde cg;st(ail3 clear
& nnectors—shipping 10% add’ minimum { reception connects to any TV set. Big(8x 11in }
SPEAKER KITS/COMPUTER MAT'L/KITS/GADGETS FREE CA — VISA/MA! .
TOOLS/POWER SUPPLIES/SEMI'S/TRANSFORMER c.o?o.rﬁég%.szﬁ&.?{sssﬁfgr?mE 12 book loaded with details, photos plans, kits
1,000’s of Electronic Parts! Use Reader Service Card! & TELLS EVERYTHING! Satlstactlon Guaranteed
ySpw— NEMAL ELECTRON|CS Send §7.95 TOOAY! Add $2.00 for 1st class (air mail) or ca
BNF E“'e rlses 5885 S.W. 80th ST, DEPT. RLO, MIAMY, FLORIDA 33143 GrLb éA i é LJE({';'RONIC *8305 862-5068.
TELEPHONE (305) 6815534
119 Foster St. Peabody, MA.O (617) 531-5734 A
v P.O. Box 219-H, Maitland, Florida 32751

S-LINE OWNERS

ENHANCE YOUR INVESTMENT

FREE CATALOG

] RED HOT SPECIALS!!
with
TUBESTERS ™ NEW!
Icom IC2A Handheld 215.00 CATALOG OF
with Touchtone Pad 235.00
lcom IC720A XCVR 1199.00 HARD-TO-FIND
Plug-in, solid state tube replacements lcom1C730XCVR 699.00 PRECISION TOOLS
oS- f (iareatel lcom IC255A WITTMIKE 325.00
S R e OCiS o e, Icom 551D 80W 6M 599.00 |
¢ Heat dissipation reduced 60% Icom 2KL Linear Amp 1599.00 ‘ 354 |
* Goodbye hard-to-find tubes lcom IC2602m All Mode 415.00 {
¢ Unlimited equipment life :lderggfs3g00 2m 3;220 [ s
ane reamp .50 o contains test equipment
TUBESTERS cost less than two tubes, Bearcat 220 Scanner 269.00 = losnbide select‘l"on':)f
and are guaranteed for so long as you own Kantronics FDH Code Reader 360.00 | p a |
N OUTISHine, Santec HT1200 Handheld 315.00 tool kits and cases
Price subject to change without notice. ‘ . 3 i
SASE for other RED HOT SPECIALS, new and used. [ Jensen’s new catalog is Jam-packed with
more than 2000 quality items. Your single
v 433 { source for hard-to-find precision tools and ’
9 0 tool kits used by electronic technicians,
SKYTEC wWrite honhaif Ben Franklin Electronics scientists, engineers, instrument mechan-
Box 535 PIBAONEYtor 115% N Main Hillsboro KS 67063 ics, schools, laboratories and government |
specs and prices. agencies. Send for your free copy today!
Talmage, CA 95481 (707) 462-6882 316-947-2269 439 C ) |

JENSEN TOOLS INC
1230 S DRIEST DR - TEMPE. A2 85281

Satelllte TV BRIGHT FREQ COUNTERS YAESU FT-207R OWNERS

FOR THE HOME AUTO SCAN MODULE AND BATTERY

SAVER KIT
Sick of Network TV?

15 minutes to in-
Our recelver lets you get stall, scan restarts
over 75 channels of tele-

vision directly from earth- when carrier dtops
orbiting cable TV satel- off, busy switch
lites!: HBO. Showtime, su- controls automatic
per stations, sports and scan on-off in

i Idwide.
movies worldwide cludes module and

A500 229 00 (INCL. ANTENNA & AC SUPPLY)
® VOICE FREQUENCY ANNUNCIATION AVAILABLE
© MEASURE ALL BANDS
® USE WITH ANY TRANSMITTER

PH S

We don't just : .
sell Inforr!\atlon! s;?;"ﬁ'r:i'swt'g 0""(;;2‘2 ® HIGH ACCURACY 10MHz TIME BASE 4 'nS"UCt'O"S,
o Manutact EAd atkyito instor. ® FULLY TESTED & CALIBRATED e Model AS-1. $25.00
e Manufacture lations, we wrote the The A500 series counters are a real ol
Hardwarel g:&z Cg:'st:;r‘m;::- must for all hamshacks. Because the ‘}g FT-ZO’ZA?)SIE\ITBESRI ;TgEsR -,
e g .
technlcalinlormatnon book and catalog gives you all bands are crowded, gud ops must .
the facts. Inexpensive dishes, feeds. telem- know precisely their frequency. :‘;’ el G LI OB Ao AR B AL,
etry software, kits and more. Recom- i
r:l\ended reading by NASA, The Olﬁce BRIGHT counters give fast and ac- *30% less power drain when squelched
of Consumer Aftairs and quality com- curate read outs. Ask about the “Simple to install; step-by-step instructions
panles like Rockwell/Collins. Send BRIGHT 1.1 GHz and commercial and parts included
$7.95 today! » 309 *4 mA memory backup reduced to 500 AA
CALL models. =
24-hrs. C.0.D. Hotline 45 mA receiver drain reduced to 30 mA

*Improved audio fidelity and loudness

Lyl g LD s 00e? ENGINEERING CONSULTING
©
BRIGHT St s G i o e T A iy o0
ngéAgEOCRPQlAATIOSN T ELECTRONICS o noucsa We repan DSI counters. a P.0.BOX 94355 o
P.O. Box 442-D, Altamonte Spgs, FL 32701 POBa 6077 s Gergu X078 Wite fot tree info package  *” 428 RICHMOND, B. C. V6Y2A8, CANADA
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Human Ingenuity
vs. Human Aging

Human ingenuity will either affect the aging
process or not.

At home, participate In our studies of the
chemistry of human aging. For example,
which cosmetics, foods, vitamins, etc. are
best for your own unique body chemlstry? A
specific photographic record of a person's
physical changes compared with their diet
etc. might be useful if coordinated by us.

if thoughtful people voluntarlly devote them-
selves to these and other studies we have
planned, as part of a systematic hobby at
home, we might discover many things sooner
than otherwise.

With dedication, the results of your home
Investigations, sent to us for evaluation and
safekeeping, may prove valuable to all
mankind.

For further details, send a self-addressed
stamped envelope to

The Exact Chemical Institute
Home Science Experiments
11759 San Vicente Bivd.

Los Angeles, California 90049
The United States of America
Copyright 1981. Edward G. Ampere

v 446

HEAVY DUTY ROOF TOWER

OUR 10° & 15° HEAVY-DUTY ROOF
TOWERS HAVE BEEN DESIGNED FOR
AMATEUR & COMMUNICATION ANTENNAS

UPS SHIPPABLE!

Accommodates masts up to 1%
Complete with all hardware
Includes integral ladder

90% Pre-assemblied

Easily assembled

Heavy duty
Mooa HEIGHT
HDT-120 10° $69.95 $49.95
HDT-180 15 $95.95 $74.95

Let us show you how to obtain 30° to 55  of
antenna height for $2.00 per foot without sacn-
ficing quality or mechanical stability

Call. write or +* for additional information.
DATA SERVICE COMPANY

3110 EVELYN STREET . 346
ROSEVILLE, MN 55113

612-636-9469 &

LIST NET

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

model (Il 16K

859

color
computer 4K

s310

- 444 Call TOLLFREE 1-800-343-8124

Cm 245A Great Road

Litleton, MA 01460
WiV plus B Rewbise

tree catalog
TRS 80 14 o regiarered trademars of Tendy Corp /

DIRECTION
FINDING ?

New Technology (patent pending) con-
verts any VHF FM receiver into a modern
Doppler Radio Direction Finder. No
receiver mods required. See June 1981
issue of 73 for technical description.
Kits available from $235. Write for full
details and prices.

v 425

DOPPLER SYSTEMS
111 E. Moon Valley Drive
Phoenix, Arizona 85022

Subscription
Problem?

73 Magazine does not keep subscrip-
tion records on the premises, there-
fore calling us only adds time and
doesn’t solve the problem

Please send a description of the
problem and your most recent ad-
dress label to:

73 Magazine
Subscription Dept.

PO Box 931
Farmingdale, NY 11737

Thank you and enjoy your subscription.

+ Reader Service—see page 114

2 Meter Avanti
Mobile Antenna.

Mounts on glass —
no holes!

* Receives end transmits
through glass.

+ Superior performance

* Superior rediation, trus
Omni Directional pattem

Mounting on glass 13 easy and effective
using new Ouo-Bond method which
combines quick “drive away with rugged
durability. No holes to drill, no magnet to
scratch paint, no clamps. Takes only minutes
10 install, without tools. No ground plane
required. Electrical connections are inside
and out of sight to prevent crimping or
corroding cosuial cable.

Modeis elsc available tor 30-50 MMz,
220 MMz and 450 MHx

|| avamtt antennas ||

Helping the World Communicets

2317 Vance Jackson Rd.San Antonlo, TX 78213
(800)531-5405 (512)734-7780 in Texas

"
—
&
Q
—
)

« Build your own aircraft radios.

" -3 FREE CATALOG. 2
OUT OF STATE? CALL TOLL FREE. e
- e .- ’
. )
| soasore ¢ Radio Systems

' OTHERWISE *  Tochnology, INC.

916 l
graeans 10985-G GRASS VALLEY AVE
R GRASS VALLEY. CA 95945

UPGRADE
I

—PASS THE FCC EXAM—
ANNOUNCING

the New 1981
LICENSE THEORY REVIEWS
FOR THE
TRS-80 16K Computer

® 12 Programs Per License Class

® Each Comprehensive Package
Totals 98,000 Bytes.

® General, Advanced or Extra.

$19.95 ;  $39.95

each for all 3

+»~ 383

MICRO-80™ INC.
$-2665 No. Busby Road
Oak Harbor, WA 98277

OUR NAME SAYS IT ALL!
Amateur Accessories
The new and ACTIVE dealer in Richmond/Tidewater

for quality Amateur Radio products you know and
trust:

MFJ NYE VIKING
HYGAIN/TELEX VAN GORDEN
vOCOM ASTRON POWER SUPPLIES

AZDEN (new PCS 3000) ALLIANCE

BENCHER MINI PRODUCTS
HAM KEY AKIGAWA METERS
PALOMAR B&W

Watch us add more lines in the near future!

CALL or WRITE for our price on:

KEYERS & PADDLES = COAX SWITCHES
HEADPHONES ROTATORS
MICROPHONES SPEECH PROCESSORS
TUNERS PHONE PATCHES

2M RIGS & AMPLIFIERS CW/SSB FILTERS
ANTENNAS—HF, VHF  MORE—NOW & FUTURE

We look forward to quoting your needs.
Ask about delivery to the Richmond/Tidewater areas!

13817 BARNES SPRING ROAD __ V754 -

MIDLOTHIAN, VIRGINIA 23113 Wl g~
429 (804) 744-3861 %
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PRO-25 MICROWAVE

ANTENNAS
2.0-3.0 Ghz
10 METER CONVERSION KITS
FEATURES FOR MOST C.B. MODELS
¢ Precision 25" parabolic reflector .
¢ Seaniless aluminum leed-horn e K'tg. for:. over SO0 \WORESN LD
® Sturdy “'spyder” mount Radios
¢ All metal construction Mode 225 ' Mogel 875
e Easy assembly ® Low Cost from $10.00 sTass ki $109.95 Kn
® Superior gain Easy to Install with All Instructions WITH THESE LOW-COST
Only Data Se;lrvnce ICo antennas offer the Tune-Up Procedure  Alignment 2-METER AMPLIFIERS.
superior mechndanica and electrical pertor Anyone who can operate a 2-meler ng can assemble these
mance of antennas manutactured to com- @ KITS FORMOST POPULAR UNITS Rl ;2:'2c::éfi::‘:"«f—Lfffs'Cfgf,Iém
mercial standards at a residential price! Over 5,000 Satisfied Customers e o e T e 2 22
Callwrne or v tor our data sheets ®Write or Call Today for Our Free T Gesouha b S ?.‘J%"%.i.,ifﬁf,'o,"ﬁ'f’,!‘,‘é’ e
, e ): ; :" os r aliows your
AMPEN T-120 and L-500 VTR tapes in stock 10 meter catalog q(. : T ey ’2‘ Seain -
walts. Also operates with less power; 2 watls yiel watts
346 ul 1‘»41?3& ds 115 wu"s Curﬁom(oram :0 ); x:: :‘(m \7‘5
-
° AMERICAN CRYSTAL SUPPLY COMPANY Mot 475 41t e S35 v
Data Se rvice Company This high power kit is designed for ATV, SSB or FM operation
3110 Evelyn Street FOIBGPETE fihe 20t 850 Wiz band
Rosev.lle MN 55113 W Yarmouth, MA 02673 Write or call for our latest brochure. 435
(617) 771-4634 C'4 ommunication Concepts Inc.
612-636-9469 >, ga North Aragon Avenue ¢ Daylon, Ohio 45420 -'?sn) 296-1411

QUALITY MICROWAVE SYSTEMS | mMICROWAVE

2100 TO 2600 MHz ANTENNAS DOWNCONVERTER
MINIMUM 24 db GAIN OR GREATER RX-2300

6 Complete System as pictured $199.95 SPECIAL INTRODUCTORY OFFER — $140
(6 month warranty) ¢ Quality metal enclosure w/hardware
BEND ( PC board, assembled and tested  $79.95 o Fully assembled, NOT a kit!
& FORM Power Supply, assembled & tested $69.95 e Temperature compensated
060 ALUM PC board with parts, unassembled $59.95 ¢ Low noise preamplifier
& STEEL! Data Information (plans) $9.95 e 90-day warranty
EASY TO USE |r' CLEAN Send cash, check The R d ¢
. \5 SEM?)?;S or money order to: thee txnfacoo OW"'COn"VV:n":' t'}? ? Stants Ot'
BEN TE -art microwave co r that converts
BUILD CUSTOM, 90° Ph'"'pS‘TﬂCh 1900 - 2700 Mhz microwave signals down
CABINETS YOU'LL BE 3
Electronics to VHF. It is especially suited for line-of
PROUD OF ! COMMERCIAL 421 sight reception of amateur and TV trans-
QUALITY at I/'0 THE COST ! Dept. SP-73 missions and will drive either a VHF receiver
GUAR AN T E E D 0 ¢|¢mP$ gozft Nd Glsth St. or a standard television
not cotisaale,

NO COD OR CREDIT CARDS. incl. / g y
H Call, write or v tor addition
ALL ORDERS IN US FUNDS. Arizona 85253 %

‘ ALL FOREIGN ORDERS ADD 95 For special quantity
l $5.50 SHIPPING IN ADDITION = pricing, C.0.D.’s, t MICROWARVE CORP.
Mastercharge, v 430

O P&H. + 336

oo - 4
ASSOCIATES + 2 =5 SUGHS M 22518 - 97th Avenue North, Route 1
:o:oI:: 515”1n AVE Pt “ {602) Corcoran, MN 55374
3 945-7419 612-498-8014

SILVER SPRINGS , FLA, 32688

INOTEK

2300 MHZ Antenna

SIGNAL GENERATOR [ Ressbmebunbbmdeiedeit it ). |

model 5G-100C This antenna is for your 2300 MHZ down con-

ENGINEERING SYNTHESIZED

PRESENTS: RTTY!

GOT THOSE METER made in $329.95 vertor. Design gain of up to 20DB. Some as-
TUNING BLUES?? US.A. sembly required. Variable voltage, 150MA
power supply for down convertors, 8V-15V.
NOW YOU CAN SEE WHETHER THAT * Covers 10010 179.999 MHz in 1 kHz steps with sl L
SIGNAL HAS DRIFTED, AND WHICH WAY. thumb-wheel dlal » Accuracy .00001% at all fre- PRICE  HNDL.
BRIGHT, SOLID STATE LED ARRAY. quencies * Internal frequency modulation from 0 to 2300 MHZ on'{nno only 45.00 5.00
£ over 100 kHz ata 1 kHz rate » Spurs and noise at Power supply kit 35.00 2.00
INSTANTLY IDENTIFIES 170HZ 6 425H2Z least 60dB below carrier » RF output adjustable from Power supply PC board only  5.00 PPD
AND 850HZ SHIFTS to 500mv across 50 ohms ¢ Operates on 12vdc 2300 MHz PC Board wiData  15.00 PPD
@ Y2 amp * Price $ 329.95 plus shipping
REQUIRES ONLY +5 AND £12 vOLY In stock for immediate shipping. Overnight Complete system: 230 MHZ convertor, antenna
REGULATED POWER SUPPLY. delivery available at extra cost. Phone: (212) power supply. 18" coax, 50° coax. Ready to hook up
JUST ANOTHER "SIMPLE" RYTY PROJECT 468-2720 a1 and turn on. $225.00 PLUS $5.00 shipping
[{¢ ”
SIMPLE RTTY TUNER No €.0.D. Cash only in

drilied p.c. boord with documentation -$15.93 money order or cashier check

complere kit $60.00

vo seno  ONLYE VANGUARD LABS st o

At $69.95 196-23 Jamacia Ave. Hollis, NY 11423 DALLAS, TX 75218 P

assembled ond oligned

146 73 Magazine ¢ June, 1981



Why use their flexible discs:

Ampex, Athana, BASF, Caelus, Control Data, Dysan,
IBM, Inmac, K-Line, Maxell, Nashua, Scotch,
Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

for as low as $1.99 each?

Find the flexible disc you’re now using on our cross reference list...

pmaros
Pa dow
Praguc| Pumty P1o0uct Dascription (390
Flo-ie Doec 18
v
~
Presmes Diss 16 8. 76 sechorst
Praoiie Ot 20
Proctite Diss 24
2003
sec
203
3008
iy
o 2433
18 M4t Secion. aiub Aing. 3038
W Pipatiie Diee ¢ SoM Sector "

Oreen

[CE quant. | = o

100 price
per disc (8} nsgn Avane | oA | C o | oL

79

woze

3.49

Memorex Flexible Discs...The Ultimate in Memory Excellence

Quality

Memorex means quality products that you can depend on.
Quality control at Memorex means starting with the best
materials available. Continual surveillance throughout the
entire manutacturing process. The benetit of Memorex's years
of experience in magnetic media production, resulting, for
instance, in proprietary coating formulations. The most sophis~
ticated testing procedures you'll find anywhere in the business

100 Percent Error Free

Each and every Memorex Flexibie Disc is certified to be 100
percent error free. Each track of each flexible disc is tested,
individually, to Memorex's stringent standards of excellence.
They test signal amplitude, resolution, low-pass modulation,
overwrite, missing puise error and extra pulse error. They are
torque-tested, and competitively tested on drives ilabl

Quantity Discounts Avallable

Memorex Flexible Discs are packed 10 discs to a carton and
10 cartons to a case. Please order only in increments ot 100
units for quantity 100 pricing. We are also willing to accom-
modate your smaller orders. Quantities less than 100 units are
avallable in increments of 10 units at a 10% surcharge
Quantity discounts are also available. Order 500 or more
discs at the same time and deduct 1%, 1,000 or more saves
you 2%; 2,000 or more saves you 3%, 5,000 or more saves you
5%; 10,000 or more saves you 7%; 25,000 or more saves you
8%: 50,000 or more saves you 9% and 100,000 or more disCs
earns you a 10% discount oft our super low quantity 100 price
Almost all Memorex Flexible Discs are immediately available
trom CE. Our warehouse facilities are equipped to help us get
you the quality product you need, when you need it. If you need

from almost every major drive manufacturer in the industry
including drives that Memorex manufacturers. Rigid quality
audits are built into every step of the manufacturing process
and stringent testing result in a standard of excellence that
assures you, ouf customer, of a quality product designed for
increased data reliability and consistent top performance.

Customer-Oriented Packaging

Memorex's commitment to excellence does not stop with a
quality product. They are proud of their flexible discs and they
package them with pride. Both their packaging and thewr
labeling have been designed with your ease of identification
and use in mind. The desk-top box containing ten discs is
convenient tor filing and storage. Both box labels and jacket
labels provide tull information on compatibility, density, sec-
toring, and record length. Envelopes with multi-language care
and handling Instructions and color-coded removable labels
are included. A write-protect feature is available to provide
data security.

Full One Year Warranty — Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge by
Memorex if they are found to be defective in materials or
workmanship within one year of the date of purchase. Other
than replacement, Memorex will not be responsible for any
damages or losses (including consequential damages) caused
by the use of Memorex Flexible Discs.

turther e to find the flexible disc that's right for you,
call the Memorex compatibility hotline. Dial 800-538-8080
and ask for the fiexible disc hotiine extension0997. (n California
dial 800-672-3525 extension 0997

Buy with Confidence

Toget the fastest delivery from CE of your Memorex Flexible Discs,
send or phone your order directly to our Computer Products
Division. Be sure to calculate your price using the CE prices in this
ad. Michigan residents please add 4% sales tax. Written purchase
orders are accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10 billing. All sales
are subject to avallability. All sales are hinal. Prices, terms and
specifications are subject to change without notice. Out of stock
items will be placed on backorder automatically unless CE is
instructed differentty. International orders are invited with a $20.00
surcharge for special handling in addition to shipping charges. Al
shipments are F.0.B. Ann Arbor, Michigan. No COO's please. Non-
certified and foreign checks require bank Clearance.

Mail orders to: Communications Electronics. Box 1002, Ann
Arbor, Michigan 48106 U.S.A. Add $8.00 per caseor partial-case of
100 8-inch dlscs or $6.00 per case of 100 5%-inch mint-discs for
U.P.S. ground shipping andhandling inthe continental U.S.A Ifyou
have a Master Charge or Visa card. you may call anytime and place
a credit card order. Order toll-free in the United States. Call
anytime 800-521-4414. I you are outside the U.S. or in Michigan.
dial 313-994-4444. Dealer inquiries Invited. All order lines at
Communications Electronics are staffed 24 hours.

Copyright *1981 C i Electronics™

then write down the equivalent Memorex part number you should be ordering.
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Order Toll-Free!
(800) 521-4414

For Data Reliability—Memorex Flexible Discs

hat v 377

Sl COMMUNICATIONS
ELECTRONICS"

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE {800) 521-4414 or outside U.S.A. (313) 994-4444



z Toll Free Number
800-528-0180

electroq!cs (For orders only)

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable a range of 1900 to 2500 mc and is intended for amateur radio use The local oscillator is voltage controtled {i.e) making the i-f range approximately 54
to 88 mc (Channels 2 to 7)

PC BOARD WITH DATA $19.99
PC BOARD WITH CHIP CAPACITORS 13 $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY $69.95
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 $89.00
PC BOARD ASSEMBLED AND TESTED $79.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY. POWER SUPPLY AND ANTENNA $159.99
POWER SUPPLY ASSEMBLED AND TESTED $49.99
YAGI ANTENNA 4" LONG APPROX. 20 TO 23 dB GAIN $39.99
YAGI ANTENNA 4°WITH TYPE (N. BNC. SMA Connector) $64.99
2300 MHz down converter HMRII, with dish antenna six month warranty. . X . $200.00
OPTION #1 MRF902 In front end. (7 dB noise tigure) .$299.99
OPTION #2 2N6603 in front end. (5 dB noise figure) $359.99
2300 MHz DOWN CONVERTER ONLY
10 dB Noise Figure 23 dB gain in box with N conn Input F conn Output $149.99
7 dB Noise Figure 23 dB gain in box with N conn Input F conn Output $169.99
5 dB Notse Figure 23 dB gain in box with SMA conn Input F conn Qutput $189 99
DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY $15.00

Shipping and Handling Cost:
Receiver Kits and $1.50. Power Supply add $2.00. Antenna add $5.00. Option 1/2 add $3.00. For complete system add $7 50

HOWARD/COLEMAN TVRO CIRCUIT BOARDS

DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7-4.2 band first to 900 MHz where gain and bandpass filtering are provided and. second. lo 70 MHz  The board contains both local
oscillators. one fixed and the other vanable. and the second mixer Construction 1s greatly simphtied by the use of Hybrid IC amplifiers for the gain stages. Bare boards cost

$25.

47 pF CHIP CAPACITORS $6.00
For use with dual conversion board Consists of 6-47 pF

70 MHz IF BOARD $25.00

This circuit provides about 43 dB gain with 50 ohm input and output impedance It is designed to drive the HOWARD/COLEMAN TVRO Demodulator The on-board band
pass filter can be tuned for bandwidths between 20 and 35 MHZ with a passband ripple of less than s dB Hybnd ICs are used for the gain stages. Bare boards cost $25

.01 pF CHIP CAPACITORS $7.00
For use with 70 MHz IF Board. Consists of 7-01 pF
DEMODULATOR BOARD $40.00

This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range. detects them using a phase locked loop. deemphasizes and filters the
result and amplities the result to produce standard NTSC video Other outputs include the audio subcarner. a DC voltage proportional to the strength of the 70 MHz signal
and AFC voltage centered at about 2 volts DC The bare board cost $40.

SINGLE AUDIO $15.00
This circuit recovers the audio signals from the 6 B MHz frequency The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the Miller 9052 coil tunes for recovery
of the audio

DUAL AUDIO $25.00
Duplicate of the single audio but also covers the 6.2 range

DC CONTROL $15.00

This circuit controls the VTO's. AFC and the S Meter

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS

PLEASE SEND POSTAL MONEY ORDER. CERTIFIED CHECK. CASHIER'S CHECK OR MONEY ORDER
PRICES SUBJECT TO CHANGE WITHOUT NOTICE ALL RETURN ORDERS ARE SUBJECT TO PRIOR APPROVAL BY MANAGEMENT

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY

ALL ORDERS SENT FIRST CLASS OR UPS

ALL PARTS PRIME AND GUARANTEED

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER. ADD $2.50 FOR COD CHARGE

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES

WE ALSO ARE LOOKING FOR NEW AND USED TUBES

TEST EQUIPMENT. COMPONENETS ETC (602) 242-89 1 6
WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY. 1980. 73 Magazine. 10 Pages 21 1 1 W' CamelbaCk
Phoenix, Arizona 85015

“
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FAIRCHILD VHF AND UHF PRESCALER CHIPS

95H90DC 350 MHz Prescaler Divide by 10/11 $9.50
95H91DC 350 MHz Prescaler Divide by 56 9.50
11C90DC 650 MH2z Prescater Divide by 10/11 16.50
11C91DC 650 MHz Prescaler Divide by 5/6 16.50
11C83DC 1 GHz Divide by 248/256 Prescaler 29.90
11C70DC 600 MHz Flip/Flop with reset 12.30
11C58DC ECL VCM 4.53
11C44DC/MC4044 Phase Frequency Detector 3.82
11C24DC/MC4024 Dual TTL VCM 382
11C06DC UHF Prescaler 750 MHz D Type Flip/Flop 12.30
11C05DC 1 GHz Counter Divide by 4 50.00
11CO1FC High Speed Dual 54 input NO/NOR Gate 15.40
TRW BROADBAND AMPLIFIER MODEL CA6158
Frequency response 40 MHz to 300 MHz
Gain: 300 MHz 16 dB Min., 17.5 dB Max.

50 MHz O to — 1.dB from 300 MHz
Voitage: 24 volts dc at 220 ma max. $19.99
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS
Size: 35, 42, 47, 49,51, 52 $2.15
Size: 53, 54, 55, 56, 57, 58. 59,61, 63, 64. 65 1.85
Size: 66 1.90
Size: 1.25mm, 1.45mm 2.00
Size: 3.20 mm 3.58

CRYSTAL FILTERS: TYCO 001-19880 same as 2194F

10.7 MHz Narrow Band Crystal Filter
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150

kHz min
Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0 + /- 5 pf 3600
ohms. $5.95
MURATA CERAMIC FILTERS
Models: SFD-455D 455 kHz $3.00
SFB-455D 455 kHz 2.00
CFM-455E 455 kHz 7.95
SFE-10.7 10.7 MHz 5.95

TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC.
Hewlett Packard:

491C TWT Amplifier 2 to 4 Gec 1 watt 30 dB galn $1150.00
608C 10 mc to 480 mc .1 uV to.5V into 50 ohms Signal Generator 500.00
608D 10 t0 420 mc .1 uV to.5V into 50 ohms Signal Generator 500.00
612A 450 to 1230 mc .1 uV to .5V Into 50 ohms Signal Generator 750.00
614A 900 to 2100 mc. Signal Generator 500.00
616A 1.8 to 4.2 Ge Signal Generator 400.00
616B 1.8 to 4.2 Gc Signal Generator 500.00
618A 3.8 to 7.2 Ge Signal Generator 400.00
618B 3.8 to 7.2 Gc Signal Generator 500.00
620A 7 to 11 Gc Signal Generator 500.00
623B Microwave Test Set 900.00
626A 10 Gc to 15 Ge Signal Generator 2500.00
695A 12.4 to 18 Gc Sweep Generator 900.00
Alltech:
473 225 to 400 mc AM/FM Signal Generator 750.00
Singer:
MF5/VR-4  Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug In  1200.00
Keltek:
XR630-100 TWT Amplitier 8to 12.4 Gec 100 watts 40 dB gain 9200.00
Polarad:
2038/2436/1102A

Calibrated Display with an SSB Analysis Module and a 10 to

40 mc Single Tone Synthesizer 1500.00

HAMLIN SOLID STATE RELAYS:
120vac at 40 Amps

Input Voltage 3 to 32vdc

240 vac at 40 Amps

Input Voltage 3 to 32 vdc

YOUR CHOICE $4.99

RF TRANSISTORS

TYPE PRICE
2N 1561 $15.00
2N1562 15.00
2N1692 15.00
2N1693 15.00
2N2632 45.00
2N2857JAN 252
2N2876 12.38
2N2880 25.00
2N2927 7.00
2N2947 18.35
2N2948 15.50
2N2949 3.90
2N2950 5.00
2N3287 4.30
2N3294 1.16
2N3301 1.04
2N3302 1.05
2N3304 1.48
2N3307 12.60
2N3309 3.90
2N3375 9.32
2N3553 1.57
2N3755 7.20
2N3818 6.00
2N3866 1.09
2N3866JAN 2.80
2N3866JANTX 4.49
2N3924 3.34
2N3927 12.10
2N3950 26.86
2N4072 1.80
2N4135 2.00
2N4261 14.60
2N4427 1.20
2N4957 362
2N4958 292
2N4959 223
2N4976 19.00
2NS090 2.3
2N5108 403
2N5108 1.66
2N5160 3.49
2N5179 1.05
2N5184 2.00
2N5216 47.50
2N5583 4.55
2N5589 6.82

We can supply any
value chip capac-
itors you may need

PRICES
1to 10 1.49
11-50 1.29
51 - 100 .89
101 - 1,000 69
1,001 up 49

Toll

Free Number

800-528-0180
(For orders only)

TYPE PRICE
2N5590 $8.15
2N5591 11.85
2N5637 22.15
2N5641 6.00
2N5642 10.05
2N5643 15.82
2N6545 12.38
2N5764 27.00
2N5842 8.78
2N5849 21.29
2N5862 51.91
2N5913 3125
2N5922 10.00
2N5942 46.00
2N5944 8.92
2N5945 12.38
2N5946 14.69
2N6080 7.74
2N6081 10.05
2N6082 11.30
2N6083 13.23
2N6084 14.66
2N6094 715
2NB6095 11.77
2N6096 20.77
2N6097 29.54
2N6136 20.15
2N6166 38.60
2N6439 45.77
2N6459/PT9795 18.00
2N6603 12.00
2N6604 12.00
A50-12 25.00
BFRY0 5.00
BLY568C 25.00
BLY568CF 25.00
CD3495 15.00
HEP76/S3014 4.95
HEPS3002 11.30
HEPS 3003 29.88
HEPS3005 9.95
HEPS3006 19.90
HEPS3007 24.95
HEPS3010 11.34
HEPS5026 2.56
HP35831€/
HXTR5104 50.00
MM 1500 32.20
CHIP CAPACITORS
1pt 27pt
1.5pt 33pt
2.2pf 39pft
2.7pt 47pt
3.3pt 56pt
3.9pt 68pf
4.7pt 82pft
5.6pt 100pt
6.8pft 110pt
8.2pf 120pt
10pt 130pt
12pt 150pt
15pt 160pt
18pt 180pf
22pt 200pft

TYPE PRICE
MM1550 $10.00
MM1552 50.00
MM 1553 56.50
MM1601 5.50
MM1802/2N5842 7.50
MM1607 8.65
MM1661 15.00
MM1669 17.50
MM1943 3.00
MM2605 3.00
MM2608 5.00
MMB006 223
MMCM$18 20.00
MMT72 117
MMT74 117
MMT2857 263
MRF245 33.30
MRF247 33.30
MRF304 43.45
MRF420 20.00
MRF450 11.85
MRF450A 11.85
MRF 454 21.83
MRF458 20.68
MRF502 1.08
MRF504 6.95
MRF509 4.90
MRF511 8.15
MRF901 3.00
MRF5177 21.62
MRF8004 1.60
PT41868B 3.00
PT4571A 1.50
PT4612 5.00
PT4628 5.00
PT4640 5.00
PT8659 10.72
PT9784 24.30
PT9790 41.70
SD1043 5.00
SD1116 3.00
sD1118 5.00
SD1119 3.00
TRWMRA2023-1.5 4250
40281 10.90
40282 11.90
40290 2.48
220pt 1200pt
240pt 1500pt
270pt 1800pt
300pt 2200pf
330pt 2700pt
360pt 3300pf
390pf 3900pt
430pf 4700pf
470pt 5800pf
510pt 6800pft
560pt 8200pt
620pt .010mf
680pt .012mf
820pt .015mt
1000pt .018mf

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR

5.52-2.7/8
5.5952.7/8/U
5.595- 500/4/CW
5.595-2.7LSB
5.5952.7USB
5.645.2.7/8
9.0USB/ICW

YOUR CHOICE $24.95

~ Reader Service—see page 114
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$21.83

NPN SILICON RF POWER TRANSISTORS

designed for power amplifier applications in industrial com
mercial and amateur radio equipment to 30 MHz

® Specitied 12.5 Volt, 30 MHz Characteristics T\ ‘ \
Output Power = 80 Watts S
Minimum Gain = 12 dB )
Efficiency = 50%

Toll Free Number
800-528-0180
(For orders only)

The RF Line

MRF458

NPN SILICON RF POWER TRANSISTOR

$20.68

designed tor power amphitier applications 1n
commercal and amateur radio equipment to 30 MH/

industnial

® Specified 12.5 Volt, 30 MHz Characteristics

80 Watts
12d8

Output Power
Minimum Gain
50%

® Capable of Withstanding 30 | Load VSWR @ Rated Poyy and Ve

Etticiency

NPN SILICON RF POWER TRANSISTOR

designed primarily for use in large-signal output amplitier stages
Intended for use in Citizen-Band communications equipment
operating at 27 MHz. High breakdown voltages allow a high
percentage of up-modulation in AM circuits

MRF472

$2.50

® Specified 12.5 V, 27 MHz Characteristics
Power Output = 4.0 Watts
Power Gain = 10 dB Minimum
Etticiency = 65% Typical

NPN SILICON RF POWER TRANSISTOR $46.45

MHW710 -t 440 to 470MC

UHF POWER AMPLIFIER MODULE

MRF475

designed primarily for use in single sideband linear amplifier
output applicaiions in citizens band and other communications

equipment operaiing to 30 MHz. designed for 12.5 volt UHF power amplitier applications in

industrial and commercial FM equipment operating from 400
to 512 MHz

® Specitied 12.5 Volt, UHF Characteristics

® Characterized for Single Sideband and Large-Signal Amplitier
Applications Utilizing Low-Level Modulation

Output Power - 13 Watts
® Specified 13.6 V, 30 MHz Characteristics Mimmum Gain - 19.4 dB
Output Power = 12 W (PEP) Harmonics - 40 dB Y
Minimum Efticiency = 40% (SSB) S0l nna O Uip I peds nee \
Output Power = 4.0 W (CW) i

Minimum Efficiency = 50% (CW) Guaranteed Stability and Ruggedness

Minimum Power Gain = 10 dB (PEP & CW)

Gain Control Pin for Manual or Automatic Output Level Control

Thin Film Hybrid Construction Gives Consistent Performance

® Common Collector Characterization and Reliability

Tektronix Test Equipment Scopes with Plug-ins

) 0y
Wideband Mign Gatn Plug In

Oual Trace Plug In 120.00

U Rise 6. 0C 5614 to |0My pe with o 6 Dusl Tra t

N Sampling Plug In 875/ Sempling Plug In and & 3177A Swerp Plyq In. Rach Mount 600. 00
® Transistor Risetime Plug In
'] High Gain Oflferential Comparator Plug In 5 DC to 10M7 Dual Beam Scope with o A6 111 and 4 240 e
1u-2 Test Load Plug In lor 530754 50 Madn frame WU, 00
1A2 wWidebond Oual Trace Plug In
S| Sampling Unit With I50PS Risetime DC to 1GHZ DC to HOMM? Scope with o Dugl Trace High Gewn Plug In 650,00
2461 AC Differential Plug In

Dual Trace Sampling DC to 1GH? Plug In
5?2 75M7 P
M 5emp11ng Sweep Plug In
1 pectrum Analyzer | to J6MZ Plug IN Tubes
50 Arplifier Plug In ——

weey ) a ) 61260 12.00
53/548  Wideband High Gain Plug In ‘Lfl(’fxf 61%9 10.60
51/54C  Dual Trace Plug In 68, A 616 75.00

3 $ IB28/B66A g 3150008 3
53/540  Migh Gafn DC Differentdal Plug [n sty & o :izz ]
53/54¢ Wideband X Oifferential Plug In 2.65A 4 f11508 907 40.00
41258 5 ans 9 .2

Test Plug In For 580/%81 Main frames 75.00 Reicd * 7ot 2 e
107 Square Wave Generator .4 to 1M 48.00 44004 kg A 10,40
122 Preamulifier 2Mz to 0KMZ 63.00 1. 10004 184 6LFb 8072 €900
12 AC Coupled Preamplifter 25.00 .- 500A a 606 4106 2,00

4 [ A Bl1% 7.8%

N Current Probe Amol4ffer 50.00 «C12908 /6 226 \21.10
184 Time Mark Generator 363.00 ACK250K SH94/A 8295/ 172 328,00
R4 Program Control unit 150.00 4012508 9, 6136 ASH 25.1%
280 Trigger Countdown Un it sa 00 4C 231004 a 61464 HS60A/AS %0.00
5354 DC to 152 Scope Rack Mount 00. 00 61468/82984 904 9.00
543 OC to 3342 Scope 500.00 8950 9.00
561 0C 1o 10MZ Scope Rach Mount 250.00
5614 OC to 10MZ Scope Rack Mount 263.00




MICROWAVE

COMPONENTS

ARRA

2416
3614-60
KUS20A
4684-20C
6684-20F

variable Attenuator

variable Attenuator 0 to 60dB
variable Attenuator 18 to 26.5 GHz
Variable Attenuator 0 to 180dB
Variable Attenuator 0 to 180dB

General Microwave

Directional Coupler 2 to 4GHz 20dB Type N

Hewleti Packard

H4878
HA4878
47718
X487A
Xagrs
Ja6BA
478A
J382
X382A
Nk292A
B8436A
B471A
H532A
G532A
J532A
8094

100 ohms Neg Thermistor Mount (NEW}
100 ohms Neg Thermistor Mount (USEQ)
200 ohms Neg Thermistor Mount {USED)
130 ohms Neg, Thermistor Mount {USED)
100 ohms Neg. Thermistor Mount (USED)
100 ohms Neg Thermistor Mount (USED)
200 ohms Neg Thermistor Mount (USED)

5.85 to 8.2 GHz Variable Attenuator 0 to 50dB
8.2 to 12.4 GHz Variable Attenuator O to 50dB

Wavequide Adapter

Bandpass Filter 8 to 12.4 GHz
RF Detector

7.05 to 10 GHz Frequency Meter
3.95 to 5.85 GHz Frequency Meter
5.85 to B.2 GHz Frequency Meter

Carriage with a 444A Slotted Line Untuned Detector Probe
and B098 Coaxial Slotted Section 2.6 to 18 GHz

X347A  B210124GHz
S347A  26103.95GH2
G 347A 39510585GH2
J 347A 585t082GHz
H347A  7.05t010GHz
349A 400 to 4000 MHz

nolse source
noise source
noise source
noise source
noise source
noise source

P 532A  12.41018GHz Frequency meter
M 532A  Frequency meter

P 382A  (to 50 DB attenuator

355C 0.5 Watts 50 OHMs DC to 1000 MC attenuator
NK292A  Adapter

3503 Microwave switch

33001IC Pin absorption modulator

11660A  Tracking generator shunt

M 048C  Feed-through termination

10100B  Termination
H 421A 70510 10 GHz Crystal Detector
H 421A  7.05t0 10 GHzmatched pair

Merrimac

AU- 264/ 801162 Variable Attenuator

Microlab/FXR

X638S Horn 8.2 - 12.4 Ghz

601-818 X to N Adapter B.2 - 12.4 GHz

Y6100 Coupler

Narda

4013¢-10/ 22540A Directional Coupler 2 to 4 GHz 10db Type SMA
4014-10/ 22538 Directional Coupler 3.85 to 8 GHz 10dB Type SMA
4014C-6/ 22876 Directional Coupler 3.85 to 8 GHz 6dB Type SMA
4015C- 10/ 22539 Directional Coupler 7.4 to 12 GHz 10dB Type SMA
4015C-30/ 23105 Odrectional Coupler 7 to 12.4 GHz 30dB Type SMA
3044-20 Directional Coupler 4 to B GHz 20dB Type N

3040-20 Oirecitonal Coupler 240 to 500 MC 20dB Type N
3043-20/ 22006 Oirectional Coupler 1.7 to 4 GHz 20dB Type N
3003-10/ 22011 Directional Coupler 2 to 4 GHz 10dB Type N
3003-30/ 22012 Directional Coupler 2 to 4 GHz 30dB Type N
3043-30/ 22007 Directional Coupler 1.7 to 3.5 GHz 30dB Type N
22574 Directional Coupler 2 to 4 GHz 10dB Type N

3033 Coaxia) Hybrid 2 to 4 GHz 3dB Type N

3032 Coaxial Hybrid 950 to 2 GHz 3 d8 Type N

184/ 22380 variable Attenuator 1 to 90dB 2 to 2.5 GHz Type SMA
22317 Wavequide to Type N Adapter

720-6 Fixed Attenuator B.2 to 14.4 GHz 6 dB

3503 Wavequide

ulol 12.4 to 1B GHz Variable Attenuator 0 to 60dB

X101 8.2 to 12.4 GHz variable Attenuator O to 60dB

clol Variable Attenuator 0 to 60dB

205A/367 Slotted Line with Type N Adapter

1958 8.2 to 12.4 GHz Variable Attenuator 0 to 50dB

185851 7.05 to 10 GHz variable Attenuator O to 40dB

196C 8.2 to 12.4 GHz variable Attenuator 0 to 45dB

1708 3.95 to 5.85 GHz Variable Attenuator 0 to 45dB

588A
140A,C,0,E
109J,!

WE INSCHEL, ENG.

Frequency Meter 5.3 to 6.7 GHz
Fixed Attenuators
Fixed Attenuators

2692 variable Attenuator +30 to 60dB

$ 50.00

75.00
100.00
100.00
100.00

75.00

150.00
100.90
100.00
100.00
125.00
150.00
150.00
250.00
250.00

65.00

75.00

50.00
300.00
300.00
300.00

175.00

$600.00
$500.00

$540.00
$310.00

$500.00
$520.00
$132.50
$100.00
$100.00
$295.00

$25.00
$25.00
$75.00
$200.00

100.00

60.00
75.00

90.00
90.00
90.00
95.00
95.00
125.00
125.00

125.00
75.00
75.00

125.00
125.00
125.00
125.00
$50.00

50.00
25.00

300.00
200.00
200.00
100.00
100.00
100.00
100.00
100.00
100.00

25.00

25.00
100.00

COMPUTER IC. SPECIALS

MEMORY DESCRIPTION
2708 1K x 8 EPROM
2716/2516 2k x 8 EPROM SvVolt Single Supply
2114/9114 IK x 4 Static RAM 450ns
211412 1K x 4 Static RAM 250ns
2114L3 1K x 4 Static RAM 350ns
4027 4K x 1 Dynamic RAM
4060/2107 4K x 1 Dynamic RAM
4050/9050 4K x 1 Oynamic RAM
2111A-2/8111 256 x 4 Static RAM
2112A-2 256 x 4 Static RAM
2115AL-2 1K x 1 Static RAM 55ns
6104-3/4104 4K x 1 Static RAM 320ns
7141-2 4K x 1 Static RAM 200ns
MCM66411.20 4K x 2 Static RAM 200ns
9131 1K x 1 Static RAM 300ns
CPU.s ECT.

MC6800L Microprocessor

MCM68 1 0AP 128 x B Static RAM 450ns
MCM68A10P 128 x 8 Static RAM 360ns
MCM68B10P 128 x 8 Static RAM 250ns
MC6820P PIA

MC6820L Pla

MC6821P PIA

MC68821P PlA

MCM6830L7 Mikbug

MC6840P PTM

MC6845P CRT Controller

MC6845L CRT Controller

MC6B50L ACIA

MC6852P SDA

MC68521 SO0A

MC6854P ADLC

MC6860CJICS -600 BPS Modem

MC6B62L 2400 BPS Modem
MK3850N-3 F8 Microprocessor
MK3852P F8 Memory Interface
MK3B52N F8 Memory Interface

MK 3854N FB Direct Memory Access
8008- 1 Microprocessor

080A Microprocessor

280CPUY Microprocessor

6520 PlA

6530 upport For 6500 series
2650 Microprocessor

TMS 1000NL Four Bit Microprocessor
TMS4024NC 9 x 64 Digital Storage Buffer (FIFO)
TMS601 INC UART

mCl4411 Bit Rate Generator
AY5-30070 Four Digit Counter/Display Orivers
AY5-9200 Repertory Dialler
AY5-9100 Push Button Telephone Diallers
AY5-2376 Keyboard Encoder
AY2-8500 TV Game Chip

TR1402A UART

PR14728 UART

PY14828 UART

8257 DMA Controller

8251 Communication Interface
8228 System Controller & Bus Driver
8212 8 Bit Input/Output Port
MC14410CP 2 of 8 Tone Encoder
mC14a12 Low Speed Modem

M(14408 Binary to Phone Pulse Converter
MC 14409 Binary to Phone Pulse Converter
MC1488L RS232 Driver

mMC 14891 RS232 Receiver

MC 14051 A/0 Converter Subsystem
MC1406L 6 Bit D/A Converter
mC1408/6/7/8 8 Bit D/A Converter
mC1330P Low Level video Detector
MC1349/50 Video IF Amplifier
mC1733L LM733 OP Amplifier
LM565 Phase Lock Loop

48

f /

Toll Free Number
800-528-0180
(For orders only)
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(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015




ELECTRONICS

P.0. Box 44308
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640 TWX 910-338-2139

» 60

Same day shipment. Firstline parts only. Factory tested

Guaranteed money back. Quality IC's and other compo-
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PROM Eraser

assembled. 25 PROM capacity $37.50

(with timer $69.50). 6 PROM capacity OSHA/
UL version $69.50 (with timer $94.50)

280 Microcomputer

16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread-
board space. Excelient for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

$-100 Computer Boards

8K Static Godbout Econo IIA Kit ~ 149.00
16K Static Godbout Econo XIV Kit  269.00
24K Static Godbout Econo XX-24 Kit 414.00
32K Static Godbout Econo XX-32 Kit 537.00
16K Dynamic RAM Kit 289.00
32K Dynamic RAM Kit 328 .00
64K Dynamic RAM Kit 399.00
$139.00

Video Interface Kit
80 I1C Update Master Manual $39.00
Comp. IC data setector, 2700 pg. master reference
guide. Over 51,000 cross references. Free update
service through 1980. Domestic postage $3.50
Modem Kit $60.00

State of the art, orig., answer. No tuning neces-

sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included. Bd. onty $17.00
LRC 7000+ Printer $369.00
40/20 column dot matrix impact. std. paper
Interface all personal computers

64/40/32/20 version $405.00. Optional cables
available
LRC 7000 printer interface cable tor Super Eit
with software $35.00

TERMS: $5.00 min. order U.S. Funds

$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional
C.0.0.5§10.00 min. order

Postage: Add §%.
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NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/tull
parts and instructions $7.95

Rockwell AIM 65 Computer
6502 based single board with tull ASCIl keyboard
and 20 column thermal printer 20 char . alphanu-
meric display, ROM monitor, fully expandable.
$405.00. 4K version $450.00. 4K Assembler
$85.00, 8K Basic Interpreter $100.00

Spectal small power supply for AIM65 assem. in
trame $54.00. Complete AIM65 in thin brefcase
with power supply $499.00. Molded plastic
enclosure to fit both AIM65 and power supply
$47.50. Special Package Price: 4K AIM, 8K Basic,
power supply, cabinet $625.00.

AIMES/KIMNIM/Super EIf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

60 Hz Crystal Time Base Kit $4.40

RCA Cosmac 1802 Super EIf Computer $106.95

Compare features betore you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Su?er €M tor so littie money. The Super
Elt is a small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, efc.

Betore you buy another small computer, see if it
includes the following teatures. ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC’s; Real cost
of in warranty repalrs; Full do

plus toad, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector stot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board
Power supply and.sockets tor all IC's are in
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
sities are using the Super EHf asa course of study
OEM’s use it for training and R&D

Remember, other computers only ofter Super Eff

The Super Eit includes a ROM monitor tor pro-
gram loading, editing and execution with SINGLE
STEP tor program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unigue Quest address and data bus
displays before, during and after executing in-
structions. Also, CPU mode and nstruction cycle
are decoded and displayed on 8 LED indicators

An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music of using many music programs already
written. The speaker amplifier may also be used
to dnve relays for control purposes

A 24 key HEX keyboard includes 16 HEX keys

ures at additional cost or not at all. Compare
betore you buy. Super EIt Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panet $24.95. All metal Expan-
sion Cabinet, painted and silk screened, with
room for 5 S-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options also completely assembled
and tested

Questdata, a software publication for 1802 com-
puter users is available by subscription for
$12.00 per 12 issues. Single issues $1.50. Is-
sues 1-12 bound $16.50

Tiny Basic Cassette $10.00, on ROM $38.00,
orlginal Elf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power AAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassefte interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EH. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or T
2716) and is tully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes

A K Super ROM Monitor $19.95 is avallable as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader
editor and error checking muiti file cassette
read/write software, (relocatable cassette file)
another exclusive trom Quest. It indudes register
save and readout. block move capability and
video graphics driver with blinking cursor. Break

Quest Super Basic V5.0

A new enhanced version of Super Basic now
available. Quest was the first companz
worldwide to ship a full size Basic for 180:
Systems. A complete tunction Super Basic by
Ron Cenker including tloating point capability
with_scientitic notation {number range
+ 17E%), 32 bit integer +2 billion; multi dim
arrays, stnng arrays, string manipulation; cas-

points can be used with the register save feature
to Isolate program bugs quickly, then tollow with
single step. It you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button

Other on board options include Paraliel Input
and Output Ports with full handshake They
allow easy connection ot an ASCII keyboard to the
input port. RS 232 and 20 ma Current Loop tor
teletype or other device are on board and if you
need more memory there are two S-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, $-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$15.25 for easy connection between the Super
€It and the Super Expansion Board.

Power Supply Kit for the complete system (see
Mutti-volt Power Supply )

Ohio Scientilic Computers

CIP Series 2 $455.00. Like an Apple at less than
half the price! CIPMF Series 2 $1199.00
Minitloppy version with additional RAM/ROM
Complete software and peripherals available
Send tor free brochure

sette 1/0; save and load. basic, data and ma-
chine language programs; and over 75 state-
ments, functions and operations

New improved taster version including re-
number and essentially unlimited variables.
Also, an exclusive user expandable command

libra
Serial and Parallel 1/0 included
Super Basic on Cassette $55.00.

Converts digital clocks trom AC line frequency
to crystal time base. Outstanding accuracy

Video Modulator Kit $9.95
Convert TV set into a high quality monitor wio
atfecting usage. Comp. kit w/tull instruc

Multi-volt COm?uler Power Supply
8v 5amp, +=18v .5amp, 5v 1.5 amp, —5v
5 amp, t2v .5 amp,

12v option. +5v, +=12v
are regulated. Basic Kit $29.95. Kit with chassis
and alf hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgraln case $10.00.
$1.50 shipping.

Calif residents add 6% tax.

Gremlin Color Video Kit $69.95

32 x 16 alphainumerics and graphics; up to 8
colors with 6847 chup; 1K RAM at E000. Plugs
into Super EH 44 pin bus. No high res. graphics
On board RF Modulator Kit $4.95

Elf 1| Adapter Kit $24.95
Plugs into Eit Il providing Super EIt 44 and 50 pin
plus S-100 bus expansion. (With Super Ex-
pansion). High and low address displays, state
and mode LED's optional $18.00.

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh wiclocks up to 4
MHz w/no wait states. Addl. 16K RAM $63.00
Tiny Basic Extended on Cassette $15.00
{added commands Include Stringy, Array, Cas-
sefte I/0 elc.) S-100 4-Siot Expansion § 9.95
Super Monitor V1.l Source Listing $15.00

FREE: Send
QUEST CAT,

Super Color $-100 Video Kit $129.95
Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expanda-
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc
Oealers: Send for excellent pricing‘margin
program.

Editor Assembler $25.00
{Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing $19.00
Super Monitor v2.0/2.1 Source Usting $20.00

f(‘,our copy of our NEW 1980
Include 48¢ stamp.




RAMSEY

ELECTRONIC’S
Inc.

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.

v 62

PARTS WAREHOUSE

We now have available a bunch of goodies too
good to bypass

items are limited so order today

2575 Baird R
Penfield, NY 14526

716-586-3950

Call Your Phone Order in Today
TERMS: Satlsfaction guaranteed or money
refunded. C.0.0. add $2.00. Minimum order
$6.00. Orders under $10.00 add $1.50. Add 5%
for postage. insurance, handling. Overseas

ELGRE)

CLOCK KITS

Your old favorites are here again. Over 7.000 Sold to Date
Be one of the gang and order yours today!

N.Y. residents add 7% tax

[l

Try your hand at building the finest looking clock on the

market

Its satin finish anodized aluminum case looks great

anywhere, while six 4" LED digits provide a highly readable
display. This is a complete kit. no extras needed, and it onty

takes 1-2 hours to assemble
silver, gold, black (specify)
Clock kit. 12/24 hour, DC-5

Clock with 10 min. 1D timer. 12/24 hour, DC-10
Alarm clock, 12 hour only, DC-8

12V DC car clock. DC-7

Your choice of case colors

$24.95
$29.95
$29.95
$29.95

For wired and tested clocks add $10.00 to kit price
SPECIFY 12 OR 24 HOUR FORMAT

Car Clock

The UN-KIT. only 5 solder connections

l

Here's a super looking rugged and accurate auto clock which 1s a snap 1o bula and

instatl Clockh movement 15
switches 1akes about 15 minutes
control pholocelt

mpletely assembled
Display 15 bright green with automat
assures you of a highly readable display day Or night Comes in a

you Only soider 3 wires and 2
brightness

saun hnish angdized aluminum case whiCh Can be attached 5 difterent ways using 2 s1ded
tape Choice of silver black or gold case {specity}

DC-3 kst 12 hour tormal
DC-3 wired and tested

$22.95
$29.95

Video Modulstor KH 3,
FM Color Organ | Comert 20y L e Rons o5,
See music come | s toLeR 20 MOV i es | | 6%
M I N I alivel 3 different
ligRisRihckeypaltiy Led Blinky Kit Asupset::;;ssl:lev‘::mph
: n -
M I K E music.  One light | gr:a1 PTeraion get- | fier which will pick up a
each for. high. | 4o ynich aiternately | pin drop at 15 feet! Great
A super high performance FMwite- | mid-range and ftashes 2 jumbo LEDs [ for monitoring baby's
less mike kit' Transmits a stable lows. Each indi- Use for name badges, | foom Or as general pur.
signal up to 300 yards with excep- vidually adjust- buttons. warning | Pose amplifier Full 2W
tional audio quality by means of its able and drives up panel lights, anything! [ rms output. runs on 6to
built in electret mike. Kit includes 300 W Runs on 3 1o 15 voits. | 15 voits. uses 8-45 ohm
case. mike, on-off switch. antenna to (A &I Complete kit, BL-1 speaker
battery and super instructions. This 110 VAC $2.95 Complete kit. BN-9
is the finest unit available Complete kit $5.95
ML-1 CPO-1
FM-3 Kit $14.95 $8.95 Runs on 3-12 vdc 1 wall out. 1 KHZ qood for CPO.
FM-3 Wired and Tested 19.95 3 Alarm_ Audio Oscillator Complete kit $2.95
Tone Decoder <
FM Wireless Mike Kit g e L s A complete tone deco A
An interesting kit, small mike | der on a single PC
Transmits up to 300" to & picks up sounds and converts | board. Features: 400- /4
any FM broadcast ra- them to light. The louder the [ 5000 Hz adjustable /
dio. uses any type of sound. the brighter the light range via 20 turn pot. voltage regu
mike. Runs on 3109V Type FM-2] |ncludes mike, controls up to | !ation. 567 IC Usetul for touch
has added sensitive mike preamp| 300 wW. runs on 110 VAC tone burst detection. FSK. etC
stage Complete kit, WL-1 Can also be used as a stable tone
FM-1 kit $395  FM-2 kit $4.95 $6.95 sgcodefgiiugstonts tofigvolls
. = - Complete kit. TD-1  $5.95
Siren Kit
Universal Timer Kit Mad Blaster Kit Produces upward and downward
Provides the basic parts and PC wall characteristic of a police
board required to provide a source | Produces LOUD ear shatteringand | siren. 5 W peak audio output. runs
of precision timing and pulse | attention getting siren like sound on 3-15 volts. uses 3-45 ohm
generation. Uses 555 timer IC and | Can supply up to 15 watts of speaker
includes a range of parts for most | obnoxious audio Runs on 6-15 VDC Compilete kit. SM-3 $2.95
uming needs & p o Tine Base
UT-5 Kit $5.95 | MB.1 Kit 5485 | i petoracy 8T s
TB-7 Assy 19 95

Culendav Alarm Clock

The clock that's gotitatt 6- 5 LEDs
12/24 hour snooze. 24 hour alarm. 4
year calendar. battery backup and
lots more The super 7001 chip 1s
used Size 5x4x2 inches Complete
kit less case {not avadable)
DC-9

$34.95

A ely seil-con
Ac e ’ ara

e
RAE 6416 '.vmmal 810 kit {ad0 $60 00 for wired
Lower Case apnio

wer Sug
RE Modutator nt

Under Dash Car Clock
12/24 hour Clock n 8 beaubiltul DIBsHC Case features
6 jumbo AED LEDS, high sccuracy ( 001%] easy
3 wire hoohup display Dianks with sgrition and

adjusts ais ambient lignt

$27.9% ait
$2.50

. =

o " ne s v

1] $189 9%

Resistor Ass't Audio
Assortment of Popular values - % Crysials Prescaler 600 MH - e
watt Cut lead for PC mounting 3579545 MHZ $1.50] Make high resolution audio 2 J 5.
TTL center leads. bag of 300 or |10 00000 MHZ $5.00] mMmeasurments. great for musical PRESCALER V..
LINEAR s s llhioe 5248800 MHZ  $5.00] instrumenttuning. PL tones. etc
301 $.35 | 7447 $ 65 S1isD Mll-'"'f";'s 301%'0 UP;gére?uencoy‘ Extend the range of your
825 e | 7415 $ .50 Switches AR Ll R ST R AL M S counter to 600 MHz Works
i 7490 $ .50 | g le SPOT $1.00 AC Adapters HZ resolution with 1 sec gate
555 $ .45 ni toggle Good for clocks. nicad with all counters. Less than
556 s1.00 | 74196 $1.35 [ Red Pushbuttons N.O 3/$1.00 time! High sensitivity 0of 25 mv_1
565 $100 Earoh hliger2iall 110 VACplug | meg input 2 and built-in filtering 150 mv sensitivity. specify
564 arphones = R
és; ::.g: 3 leads 8 onm. good for small tone ?65 :::/: 32&:& :;.gg g:%s\/%;":;.segﬁ'ga'gg Runs 10 or -100
z:;b m,s‘:‘gg SPECIAL speauevssa'l;"mscll%%‘s eic 12 vac @ 250mA  $3.00 | pg.2 kit $29.95 Wired. tested. PS-1B  $59.95
3900 $50 1 4yc90 $15.00 [ Mini 8 ohm Speaker Solid State Buzrers PS-2 wired $39.95 | Kit. PS-1B $44.95
::;; :}g: 10116 $ 1.25 | Approx 2%" diam Round small buzzer 450 Hz 86 dB so'sr“rr\a i — e -
type tor radios mike etc output on 5-12 vdc at 10-30 mA L
o $17.50 | Yier s200 e 30 watt 2 mtr PWR AMP
72160 $21.00 Stug Tuned Coils AC Outlet Simple Class C power amp features 8 times power gain. 1 Win
CMOS %
1107¢ $12.50 | Small 3/16" Hex Slugs turned coil | Panel Mount with Leads §  for 8 out, 2 W in for 15 out, 4Win for 30 out Max output of 35 W
on 50 5314 $ 2.95 [3turns 10 for $1.00 4/$1.00
4013 50 | 5375AB/G O = e incredible value, complete with all parts. less case and T-R relay
w016 [{1s185 | 7000 $ 6.50 ¢ PA-1, 30 W pwr amp kit $22.95
wk | | 50 TANTALUM ALUMINUM OISK CERAMIC
| Diooed Eporv Etectiolylic oi16vass 208100 | TR-1, RF sensed T-R relay kit 6.95
4059 $9.00 1.5 uF 25V 3/§1,00 1000 uF 16V Radial $50 1 16V 18/$1.00 P —
:g:; 51051 e e hiur 250 Sl ?23:" ‘28“: ::-‘::m:: '%O’L‘lev ;:::g: MRF-238 transistor as used in PA-1 PowsE PPN
akag $1.35 | winino ana specs  18/8100 | 22 UF 25V 3/51.00 10uf 15V Racia1 10/31.00 o0a716v 208100 | §-10db gain 150 mhz $11.95 | Complete triple regulated power
| LAURAN W UG JEL S0 2 o ] supply provides variable 610 18volts at
Sockets DC-OC Converter Ceramic IF Filters RF actuated relay senses RF | 200maand+5at1Amp Excellentload
READOUTS 8 Pin 10/$2.00 | -5 vdc input prod -9 vdc @ 30ma Mini ceramic filters 7 kHz 1W) and clo DPDT rela regulation. good filtering and small
FND 359 4 CC s1o0 | 12 o 107$2180:H, ¢ NCE proUucReRipvaci@-bma ’m455 kHz $1.50 ea ( ) & g a9y, size. Less transtormers. requires 6.3 V
£ND 5077810 5-C A 150 || JO.FIn 10/$2.00 Yrimmer Caps For RF sensed T-R relay #1 A and 24 VCT
MAN 72/MP7730 33°CA 100 gg s:: :;:;gg 25K 20 Turn Yum Pot $1.00 @ Sprague - 3-40 p! TR-1 Kit  $6.95 Complete kit. PS-3LT $6.95
¢ Turn Tom Pot  $ .50 Stable Pot 1
MP 7651 43°C A 200 | 45 pin 3/$2.00 1K 20 Turn Ym Pot o oyp'opy i OP-AMP Special
BI-FETLF 13741 - Direct pin tor pin 741 compatible, but 500.000 MEG
{ Microph
TRANSISTORS Diodes LG Mini RG-174 Coax input z. super low 50 pa input current. low power drain
5.1y Zener 20/$1.00 |SMall 1" diameter " thick 10 ft. for $1.00 soMoron e 8 dont 2066
2N3904 NPN C-F 134100 | 1NQ14 Type 50/$1.00 crystal mike cartridge $.75 or only 7—9‘0£A " 0 for s2.
2N3906 PNP CoF 138100 | 1Ky 2Amp 8/$1.00 Coax Connector $ Voit Batiery Clips 78MG $1.25 7812 $1.00
P \uAve | 100V 1Amp  15/$1.00 Chassis mount Nice quality clips S for $1.00 79MG $1.25 BSoLlalors 7815 $1.00
INIDISIFET CoF /S0 BNC type $1.00 | % Rubber Grommets 10 for $1.00 723 $.50 7905 $1.25
2NS401 PNP CoF $/$4.00 Parts Bag Conneclon ;gg: g (‘)(5) ;3:2 ::;g
2N6028 C-F %1 .00 25 AMP Assl Of chores. disc 'El‘ps. tant resistors 6 pin &%e gotd contacts for <
2N3779 NPN Siicon $150 A WSt T, J e LA mMA-1003 gar clock module Shrink Tubing Nubs " Mini TO-92 Heat Sinks
NSO UMF NPN 18200 100V Bridge sm beg (100 pc) $1.00 Ig beg 1300 pc) 230 | price 75 es. | Nice precut pces of shrink size 17 x % Thermalioy Brand S for $1.00
Power Tab NPN 40W  3/$1.00 $1.50 each Leds - your chotce. please specify shnnk 10 " Grest for spiices  50/81.00 | V0-220 Heat Sinks 3 for $1.00
Power Tab PNP 40W ¥100
Mini Red, Jumbo Red. High Intensity Red. llluminator Red 8/81 =
o A o~ e Mini-Bridge 50V Mini Yellow. Jumbo Yellow, Jumbo Green 6/$1 Opto Isolators - 4N28 type $.50 ea.
NPN 3904 Type V;n 30/32.50 ni . 2M9: Opto Reflectors - Photo diode + LED $1.00 ea.
PNP 3908 Type T-R 50/82.30 Varectors Molex Pl
COS Photocells
2N05S b Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range Molex siread o :,1. n ul th of 7. Pertect Resist 2 th hght. 250 ohms o
mssur  wmm |  210r$1.00 30 swen o 33100 b i e o) i T > 111 17
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SEMICUNDUCTURS SURPIUS

2822 North 32nd Street, #1 ® Phoenix, Arizona85008 e Phone 602-956-9423

MEMORY MRF 472

Description Price 12.5 VDC, 27 MHz
2708 1K x 8 Eprom $ 5.00 L4 watts output, 10 dB gain
2716/2516 2K x 8 5V single supply 9.99 $1.69 each
2114/9114 1K x &4 Static 5.00
Lo27 LK x 1 Dynamic Ram 2.99 CARBIDE CIRCUIT BOARD DRILL BITS
2117/40116 16K x 1 Dynamic Ram 5.00 for PCB Boards
2732-6 32K Eprom 39.95 5 mix for $5.00
LU, Y5, Etich MURATA CERAMIC FILTERS

SFD 455D 455 KHz $2.00

MC6800P Microprocessor 9.99 SFB 455D 455 KHz 1.60
MC68B21P PiA 6.99 CFM 455E 455 KHz 5.50
MC68U5P CRT Controller 25.00 SFE 10.7 MA 10.7 MHz 2.99
MC6850p ACIA 4.99
MC6852p SSDA 5.00 ATLAS CRYSTAL FILTERS FOR ATLAS
8008-1 Microprocessor 5.00 HAM GEAR
8080A Microprocessor 5.00 5.52 - 2.7/8
280A Microprocessor 10.99 5.595 - 2.7/8/v
280 Microprocessor 8.99 5.645 - 2.7/8
Z80A P10 999 5.595 - .500/4/CwW YOUR CHOICE
280 S10/0 22.50 5o05b = 2oy USE $12.99 each
280 S10/1 22.50 5.595 - 2.7/8/L
8212 8 Bit input/output part 3.99 5.595 - 2.7 LSB
8251 Communication interface 6.99 9.0 - USB/CwW
TR1602/AY5-1013 UART 6.99
TMS 1000NL Four Bit Microprocessor 4.99 J310 N-CHANNEL J-FET 450 MHz
PT14828 PSAT 5.99 Good for VHF/UHF Amplifier,
8257 DMA Controller 8.99 Oscillator and Mixers 3/51.00
3341 64 x L FIFO 3.00
MM5316/F3817 Clock with alarm 5.99 AMPHENOL COAX RELAY
8741 60.00 26 VDC Coil SPDT #360-11892-13
8748 8 Bit Microcomputer with 100 Watts Good up to 18 GHz

programmable/ erasable EPROM 60.00 $19.99 each
MC1408L/6 6 Bit D/A 31525
COM2502 9.99 78M05 Same as 7805 but only 3 Amp @
COM2601 9:99 5 vDC  49¢ each or 10/5$3.00

CRYSTAL FILTERS

NEW TRANSFORMERS

NO ORDERS UNDER $10

TYCO 001-19880 Same as 2194F F-18X 6.3 VCT @ 6 Amps $6.99 ea.
10.7 MHz narrow band F-46X 2L v@ 1 Amp 5.99 ea.
3 dB bandwidth 15 KHz min. F-41x 25.2 VCT @ 2 Amps 6.99 ea,
20 dB bandwidth 60 KHz min. P-8380 10 VCT @ 3 Amps 7.99 ea.
4O dB bandwidth 150 KHz min. P-8604 20 VCT @ 1 Amp 4.99 ea.
Ultimate 50 dB insertion loss 1| dB max. F-8130 12.6 VCT @ 2 Amps 4.99 ea.
Ripple 1 dB max. Ct. 0+/-5 pf 3600 Ohms K-328 28 VCT @ 100 MA 4,99 ea.
$3.99 each E30554 Dual 17V @ 1Amp ea. 6.99 ea.
MRF454, same as MRF458 12.5 vDC, 3-30 MHz EIMAC FINGER STOCK #Y-302
80 wWatts output, 12 dB gain $17.95 each 36 in. long x % in. $4.99 each
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SEMICONDUCTURS SURPIUS

MRF203
MRF216
MRF221
MRF226
MRF 227
MRF238
MRF 240
MRF 245
MRF 247
MRF 262
MRF314
MRF 406
MRFL412
MRF 421
MRF 422A
MRF 422
MRF 428
MRF 428A
MRF 426
MRF 426A
MRF 449
MRF449A
MRFL450
MRF 450A
MRF U452
MRFU453
MRF 454
MRF 45 4A
MRF 455
MRFL455A
MRFL472
MRFL7L
MRFL475
MRF476
MRF 477
MRFL485
MRF 492
MRF502
MRF 604
MRF629
MRF 648
MRF901
MRF 902
MRF 904
MRFAll
MRF5176
MRF 8004
BFR90
BFRI1
BFR96

2822 North 32nd Street, #1 ® Phoenix, Arizona85008 ® Phone 602-956-9423
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BFW92A $ 1.00 UHF /VHF RF POWER TRANSISTORS
BFW92 .79 CD2867/2N6439
MMCM913 14.30 60 watts output
MMCM2222 15.65 Reg. Price $45.77
MMCM2369 15.00 SALE PRICE $19.99
MMCM248L 15.25
MMCM3960A 24,30 1900 MHz to 2500 MHz DOWNCONVERTERS
MWA110 6.92 Intended for amateur radio use
MWA 120 7.38 Tunable from channel 2 thru 6
MWA 130 8.08 34 dB gain 2.5 - 3 dB noise
MWA210 7.46 warranty for 6 months
MWA220 8.08 Model HMR |} with dish antenna
MWA230 8.62 Complete Receiver and Power Supply
MWA310 8.08 $225.00 (does not include coax)
MWA320 8.62 L foot Yagi antenna only
MWA330 923 $39.99
Downconverter Kit - PCB and parts
TUBES $69.95
6KD6 $ 5.00 Power Supply Kit - Box, PCB and parts
6LQ6/6JEL 6.00 $49.99
6MJ6/6LQ6/6JIE6C 6.00 Downconverter assembled
6LF6/6MH6 5.00 $79.99
12BY7A 4.00 Power Supply assembled
2E26 L.69 $59.99
LX150A 295199 Complete Kit with Yagi antenna
LCx2508 L5 .00 $109.99
LCX250R 69.00 REPLACEMENT PARTS
LCX300A 109.99 MRF 901 $ 3.99
L4CX350A/8321 100.00 MBD1Q1 1.29
LCX350F /4/8904 100.00 .00} Chip Caps 1.00
LCx1500B8/8660 300.00 Power supply PCB 4.99
811A 20.00 Downconverter PCB 19.99
6360 L.69
6939 7.99 Bogner down converter, industrial version. 1
6146 5.00 year guarantee $225.00
6146A 5.69
61468/8298 7.95
6146w 12.00 86 PIN MOTOROLA BUS EDGE CONNECTORS
6550A 8.00 Gold plated contacts
8908 9.00 Dual 43/86 pin .156 spacing
8950 9.00 Solder tail for PCB $3.00 each
L-400A 71.00
L-400C 80.00 CONT INUOUS TONE BUZZERS
572B/T160L LL .00 12 vDC $2.00 each
7289 9.95
3-1000z2 229.00 110 VAC MUFFIN FANS
3-500Z 129.99 New $11,95 Used $5.95
TO-3 TRANSISTOR SOQOCKETS PL-259 TERMINATION 52 0hm § Watts

Phenolic type 6/$1.00

$1.50 each

NO ORDERS UNDER $10

+» Reader Service—see page 114

73 Magazine ¢ June, 1981

155



SEMICONDUCTGRS SURPIUS

2822 North 32nd Street, #1 ® Phoenix, Arizona 85008 e Phone 602-956-9423 -

2N2857JAN $ 2.50
2N2949 3.60
2N2947 15.00
2N2950 L.60
2N3375 8.00
2N3553 1.57
2N3818 5.00
2N3866 1.00
2N3866JAN 2.50
2N3866JANTX 4.00
2N3925 10.00
2N3948 2.00
2N3950 25.00
2N3959 3.00
2N3960JANTX 10.00
2NL072 1.60
2NLL27 1.10
2NLL29 7.00
2NL877 1.00
2N4959 2.00
2N4976 15.00
2N5070 8.00
2N5071 15.00
2N5108 4.00
2N5109 1.50
2N5179 1.00
2N5583 4.00
2N5589 6.00
2N5590 8.00
2N5591 11.00
2N5635 5.4L
2N5636 11.60
2N5637 20.00
2N5641 5.00
2N5643 14.00
2N5645 10.00
2N5842 8.00
2N5849 20.00
2N5942 40.00
2N5946 14.00
2N5862 50.00
2N6080 7.00
2N6081 10.00
2N6082 11.00
2N6083 13.00
2N6084 14,00
2N6095 11.00
2N6096 20.00

2N6097 $28.00
2N6166 38.00
2N6368 22.99
2N6L439 40.00
A210/MRF517 2.00
BLY38 5.00
40280/2NL4427 1.10
40281/2N3920 7.00
40282/2N3927 10.48

NES55V  TIMERS
39¢ each or 10/$3.00

NEW DUAL COLON LED
69¢ each or

10/$5.00

HEP170 1000 PIV
2.5 Amps 25¢ each or
100/515.00

HIGH VOLTAGE CAPS
420 MFD @ 400 VDC OR
600 MFD @ 400 VDC
$6.99 each

NEW ROTRON BISCUIT FANS
Model BT2A1 115 VAC
$12,99 each

ORDERING INSTRUCTIONS

Check, money order, or credit cards
welcome, (Mastercharge and VISA only)

No personal checks or certified personal
checks for foreign countrys accepted.
Money order or cashiers check in U.S.
funds only. Letters of credit are not
acceptable.

Minimum shipping by UPS is $2.35 with
insurance. Please allow extra shipping
charges for heavy or long items.

All parts returned due to customer error
will be subject to a 15% restock charge,

If we are out of an item ordered, we
will try to replace it with an equal or
better part unless you specify not to,
or we will back order the item, or
refund your money.

PRICES ARE SUBJECT TO CHANGE W!ITHOUT
NOTICE. Prices superseade all previously
published. Some items offered are
limited to small quantities and are
subject to prior sale,

We now have a toll free number but
we ask that it be used for CHARGE ORDERS
ONLY. |[If you have any questions please
use our other number. We are open from
8:00 a.m. - 5:00 p.m. Monday thru Saturday.

Qur toll free number for orders only

is 800-528-3611.

TORIN TA700 FANS NEW
Model A30340

230 VAC @ .78 Amps

Will also work on 115 VAC
$29.99 each

DOOR KNOB CAPS

JUMBO LED's MEDIUM LED's
Red 8/$1.00 Red 6/$1.00
Clear 6/$1.00 Green 6/$1.00

Yellow 6/$1.00
Green 6/$1.00
Amber 6/51.00

470 pf @ 15 KV $3.99 each

Dual 500 pf @ 15 KV 5.99 each NEW G.E. OPTO COUPLERS ULN26
680 pf @ 6 KV 3.99 each 69¢ each or 10/$5.00

800 pf @ 15 KV 3.99 each

1000 pf @ 20 KV 5.00 each MICRO-MINI WATCH CRYSTALS
2700 pf @ 4O KV 5.99 each 32.768 Hz $3.00 each

NEW & USED BCD SWITCHES
3 switch with end plates
New $8.99
Used $6.95

NEW 2 inch ROUND SPEAKERS
100 Ohm coil 99¢ each

PLASTIC TO-3 SOCKETS  4/$1.00

NO ORDERS UNDER $10
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Quality VHF/UHF Kits at Affordable Prices -

These Low Cost SSB
TRANSMITTING

CONVERTERS

Let you use inexpensive recycled
10M or 2M SSB exciters on UHF & VHF!

® Linear Converters for SSB, CW, FM, etc.

@ A fraction of the price of other units; no need to

spend $300 - $400!

® Use with any exciter; works with input levels as

low as 1 mW.

® Use low power tap on exciter or simple resistor
attenuator pad (instructions included)

@ Link osc with RX converter for transceive.

N H
J‘- o~

XV4 UHF KIT — ONLY $99.95

28-30 MHz in, 435-437 MHz out; 1W p.e.p. on ssb, up to
1%W on CW or FM. Has second oscillator for other
ranges. Atten. supplied for 1 to 500 mW input, use
external attenuator for higher levels.

Extra crystal for 432-434 MHz range
XV4 Wired and tested

XV2 VHF KIT - ONLY $69.95

2W p.e.p. output with as little as 1mW input. Use simple
external attenuator. Many freq. ranges available.

$5.95
$149.95

MODEL INPUT (MHz) OUTPUT (MHz)
Xv2-1 28-30 50-52

Xv2-2 28-30 220-222

Xv2-4 28-30 144-146

XV2-5 28-29 (27-27.4 CB)145-146(144-144.4)
Xv2-7 144-146 50-52

XV2 Wired and tested $109.95

XV28 2M ADAPTER KIT - $24.95

Converts any 2M exciter to provide the 10M signal
required to drive above 220 or 435 MHz units.

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Far less than the cost of many 10W units!

Now, the popular Hamtronics® Transmitting Converters
and heavy duty Linear Power Amplifiers are available as
complete units in attractive, shielded cabinets with BNC
receptacles for exciter and antenna connections. Perfect
setup for versatile terrestial and OSCAR operations! Just
right for phase 3! You save $30 when you buy complete
unit with cabinet under cost of individual items. Run
40-45 Watts on VHF or 30-40 Watts on UHF with one
integrated unit! Call for more details.

MODEL KIT WIRED and
TESTED
XV2/LPA2-45/Cabt (6,2,0r220) $199.95 $349.95

XV4/LPA4-30/Cabt (for UHF)  $229.95 $399.95

IT°'S EASY TO ORDER!

® Write or phone 716:392-9430

Easy to Build FET
RECEIVING
CONVERTERS

Let you receive OSCAR and other
exciting VHF and UHF signals on
your present HF or 2M receiver

® NEW LOW-NOISE DESIGN
@ ATTRACTIVE WOODGRAIN CASE
® Less than 2dB noise figure, 20dB gain

MODEL RF RANGE OUTPUT RANGE
CA28 28-32 MHz 144-148 MHz
CAS50 50-52 28-30
CA50-2 50-54 144-148
CA144 144-146 28-30
CA145 145-147-or- 28-30

144-144.4 27-27.4 (CB)
CA146 146-148 28-30
CA220 220-222 28-30
CA220-2 220-224 144-148
CA110 Any 2MHz of 28-28

Aircraft Band or 28-30
CA432-2 432-434 28-30
CA432-5 435-437 28-30
CA432-4 432-436 144-148

Easily moditied for other f and if ranges.

STYLE VHF UHF
Kit less case $34.95 $49.95
Kit with case $39.95 $54.95
Wired/Tested in case $54.95 $64.95

Professional Quality VHF/UHF

FM/CW EXCITERS

® Double tuned circuits for spurious suppression
® Easy to align with built-in test aids

T51-30 10 Meter, 2W Kit...... $44.95
T51-50 6 Meter, 2W Kit....... $44.95
T51-150 2 Meter, 2W Kit....... $44.95
T51-220 220 MHz, 2W Kit...... $44 .95
T450 450 MHz, 3/4W Kit....$44.95
T451 450 MHz, 3 W Kit..... $59.95

Al4T 5 Chan Adapter (T518T451) $9.95

See our Complete Line of

VHF & UHF Linear PA’s

@ Use as linear or class C PA
® For use with SSB Xmtg Converters, FM Exciters, etc.

LPA2-15 6M, 2M, 220; 15 to 20W $69.95
LPA2-30 6M, 2mm: 25 to 30W $89.95
LPA2-40 220 MHz; 30 to 40W $119.95
LPA2-45 6M, 2M; 40 to 45W $119.95
LPA4-10 430MHz; 10 to 14W .$79.95
LPA4-30 430MHz; 30-40W $119.95

See catalog for complete specifications

Call or Write to get
FREE CATALOG

» 33

FAMOUS HAMTRONICS PREAMPS
Let you hear the weak ones too!
Great tor OSCAR. SSB., FM, ATV. Over 14,000 in
use throughout the world on all types of receivers.

® NEW LOW-NOISE DESIGN

® Less than 2 dB noise figure, 20 dB gain

® Case only 2 inches square

@ Specify operating frequency when ordering

MODEL P-30 VHF PREAMP, available in many versions
to cover bands 28-300 MHz

MODEL P432 UHF PREAMP, available in versions to
cover bands 300-650 MHz.

STYLE VHF UHF

Kit less case $12.95 $18.95
Kit with case $18.95 $26.95
Wired/Tested in Case $27.95 $32.95

NEW VHF/UHF FM RCVRS

Offer Unprecedented
Range of Selectivity Options

New generation
More sensitive
More selective
Low cross mod
Uses crystal fifters
Smaller
Easy to align

R75A* VHF Kit for monitor or weather sattelite service.
Uses wide L-C filter. -60dB at £+ 30 kHz, $69.95

R75B* VHF Kit for normal nbfm service. Equivalent to most
transceivers. -60dB at £ 17 kHz, -80dBat £ 25kHz. .. $74.95

R75C* VHF Kit for repeater service or high rf density area
-60dBat £14kHz, -80dB £22kHz,-100dB +30kHz. ... $84.95

R75D* VHF Kit for split channel operation or repeater in
high density area. Uses 8-pole crystal filter. -60dB at
+9kHz,-100dB at £ 15 kHz. The uttimate receiver!. . . $99.95

* Specify band: 10M, 6M, 2M, or 220 MHz. May also be used
for adjacent commercial bands. Use 2M version for 137 MHz
WX satellites

R450( ) UHF FM Receiver Kits, similar to R75, but for
UHF band. New low-noise front end. Add $10 to above
prices. (Add selectivity letter to model number as on R75.)

A14 5 Channel Adapter for Receivers $9.95

NEW R110 VHF AM RCVR

AM monitor receiver kit similar to R75A, but AM. Available
for 10-11M, 6M, 2M, 220 MHz, and 110-130 MHz aircraft
band $74.95. (Also available in UHF version.)

amlronics, inc.

65N MOUL RD -HILTON, NY 14468

with Complete Details

(Send 4 IRC's for overseas mailing)

HAMTRONICS® IS A REGISTERED TRADEMARK

(Electronic answering service evenings & weekends)
® Use Credit Card, UPS COD, Check. Money Order
® Add $2.00 shipping & handling per order




ramsay

the first name in Counters !

PRICES

CT 90 wired | year warremy
CT 90 Kk 90 day parts ar-
ranty

AC1 AC adapeer

BRI Niced pack +AC
Adaprer/Charger

$129.95

9.95
39

OV-1. Micro power Oven
ume base
Erternal time haee input

9 DIGITS 600 MHz $129%

SPECIFICATIONS: WI RED

The CT-90 is the most versatiie, feature packed counter available for less Rapec 20 Hz to 600 MHz

7 Sensitivity:  Less than |10 MV w0 150 MHz
than $300.00! Advanced design features include three selectable gate times, Less than S0 MV to S00 MHz
nine digits. gate indicator and a unique dispiay hold function which holds the Resolution 0.1 Hz (10 MHz range)
displayed count after the input signal is removed Alsa, al0mHz TCXO time 1.0 Hz (60 MHz range)
base is used which enables easy zero beat calibration checks against WWV 10.0 Hz (600 MHz range)
Optionally; an internal nicad battery pack external time base input and Micro- Display: 9 digits 0.4 LED
power high stability crystal oven time base are available. The CT-90. Time base:  Standard '9000 mHz, 1.0 ppm 20-40°C
e I (i Gou Optional Micro-power ovend.l ppm 20-40°C
Power. 8-15 VAC @ 250 ma

7 DIGITS 525 MHz $993

SPECIFICATIONS:

PR :
Range: 20 Hz 10 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters. &
. Y 3 CT-70 wired, | year warranty  $99.95
Sensitivity  Less than S0 MV to 150 MHz Deluxe features such as three frequency ranges - each with pre- amplification, .
CT-70 Kit, 90 day pants war-
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity >n make a ranty 84.95
Resolution: :i?oﬂé(is;“’:;};ﬂnse) ; snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 395
4 ran, .
o R (500 A ::,B) from audio thru UHF with 1.0 ppm accuracy - that's .00019%! The CT-10 is BP-1 Nicad pack + AC
Display: 7 digits 0.4" LED the answer 1o all your measurement needs, in the field lab or ham shack Bplegicharger 1295
Time base: 1.0 ppm TCXO 20-40°C
Power. 12 VAC @ 250 ma

WIRED

JER 7 DIGITS 500 MHz $7

MINl-l(X) wired, 1 year

warranty $79.95
MINI- 100 Kit 90 day part

warranty 59.95
AC-Z Ac adapter for MINI-

100 395
BP-Z Nicad pack and AC
adapter/charger 12.95

9 95
WIRED

Here's a handy, general purpose counter that provides most counter

functions at an unbelievable price. The MINE100 doesn't have the full SPECIFICATIONS:
frequency range or input impedance qualities found in higher price units, but Range: | MHz to0 500 MHz

for basic RF signal measurements. it can't be beat Accurate measurements Sensitivity:  Less than 25 MV
can be made from 1 MHz all the way up to S00 MHz with excellent sensitivity Resolution 100 Hz (slow gate)
throughout the range, and the two gate times let you select the resolution Displa ;%Iz:zo(?“fa;)
desired Add the nicad pack option and the MINI- 100 makes anideal addition Time base. 2.0 ppm 20-40°C
o your tool box for “'in-the-field” frequency checks and repairs. Power 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

o Ty p——

WIRED Py A
O 5y ®
K\ Range: 20 Hz t0 600 MHz The CT-50 is a versatile lab bench counter that will measure upt0600 MHz BEI—CE
%0 Q/Q- RN Sensitivity:  Less than 25 mv to 150 MHz ith 8 digit precision. And, one of its best features is the Recelve Frequency C;Sg ‘”‘fe‘io(l))"” warranty  $159.95
QSJ \Q éo Resol ) :_,Bssthazol sh(d)l:lnv t0 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The Sa"samxl" day parts 119.95
o@oﬁ, Lsolution; 100 l:lz( (600 Mll;:nri?gc) adapter is easily programmed for any receiver and a simple connection to the RA-I, riceiver adapler it 14.95
QS’Q’Q Display: 8 diglts 0.4” LED receiver’s VFQ is all thatis required for use. Adding the receiver adapterinno  RA.g wired and pre- program-
Q' Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50. the adapter can be conveniently med (send copy of receiver
Q Power 110 VAC or 12 VDC switched on or ofl. The CT-50, a counter that can work double- duty! schematic) 29.95
The DM-700 offers professional quality performance at a hobbyist price
Features include; 26 different ranges and 5 functions, all arranged in a SPECIFICATIONS:
ERICES; convenient. easy to use format. Measurements are displayed on a large 3} DC/AC volts: 100uV 1o 1 KV, 5 ranges
Dme lq:)earuarmuy il digt. % inch LED readout with au ic decimal pl ic DC/AC 0.1A 1020 A s
E::r;’r(\)l(;' 11 SEYARAM 79.95 polarity, overrange indication and overload protection up to 1250 volts on all ::;:;::“c: 0.1 ohr::: “', 20 poe&goh::sgsranges
AC-1. AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome. Input
BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt ball makes It an imped 10 Megoh DC/AC volts
adapter/charger 19.95 ideal addition to any shop Accuracy: 10.1% basic DC volts
MP-1, Probe kit 295 Power. 4 °C celis
AUDIO SCALER ACCESSORIES COUNTER PREAMP
Telescopic whip antenna- BNC plug $ 795
Forhigh resol audio . muldplies High impedance probe, light joading 15951 For measuring extremely weak signals from 10 1o 1,000
UPin frequency. '-"“ pass probe. for audio measurements 15951 MH;. Small size. powered by plug transformer-included
® Great for PL tones ?-:e:l }i“:be- g;n;(;al g e 'igg ® Flat 25 db gain
° Y o ilt bail, for , 9, ® BN nnectors
° 3_1(;’:“&'::,2.120(; e Color burst calibration unit, calibrates counter P gy:l(f‘; s:nc!:‘mg RF with pick-up loop
$29.95 Kit _ $39.95 Wired against color TV slgnal. LS $34.95 Kit  $44.95 Wired

ramsey electronic's, inc. mem
2575 Baird Rd. Penfield, NY 14526 .-

I RMS  Sotisfaction guaranteed esommne for 10 doys +f not plecied

PHONE ORDERS
CALL 716-586-3950

for shipping
€00 0dd

return i onginal torm for retund Add $

niuronce to a manimum of $10 Ovenneosadd 1 5
$2 Orders under $10 odd $1 50 NY rendents odd?

tox
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DIGITAL RESEARCH: PARTS

"TOP QUALITY PARTS FOR LESS"

Video Game
Board

445

3for12%

Hockey ¢ Tennis * Handball

* General Instruments AY3-8500

* Features Exciting Sounds

* On Screen Scoring

* Speed & Paddle Controls

* 10r2 Players

* Works on 8-15 Volts D.C

Each board comes with RF Modulator
(Ch. 3 or 4) and schematic. The only
parts needed to complete game are

Cable Ties

/" Make Your Project

//  ‘*‘Neat and Tidy."

4" CableTies at a
Fantastic Price.

2°° for 100
or Better Yet
1000 for 15°°

8” Heavy Duty Ties
5% for 100 or 40 for 1000

Heavy Duty
Fuse Holder
0 g
o = -
1 RS

New Item! Positive and
Negative Leads are fused.
(Includes 2-10 Amp Fuses)

speaker, 2-1 Meg Pots & Switches.

Switch Banks Gold Wire Infared ’
JORASARRRN. "o Sodiels | Photoce!
. ppegrogregrenrer Not Gold (Dual)
Inlay as Sold 269
o 250 | Byothers 69¢
* Non Canceling Super 3 Level
» DPDT-PC or Solder 2 JLTotE Peaks at 800
« Switches Easily Removed | Go!d Wire Wrap Nano Meters
e Push On/Push Off 14 Pin - 10/3°, 25/87* Dark Resistance
THAT'S INCREDIBLE! | 16 Pin - 10/4°%, 25/112% | Dark > 50 Meg * Light < 1K

Video Paddle
Controls

2 for 19

1 Meg
Can be used with
game board above.

Power Transistor
TO220 Case "r

3110

1 Amp 30 Watts 100 Volt
TIP 30C (PNP)
TIP 29C (NPN)

5 Watt Zeners /I

6.8v 15v  48v 4
11v 24v 55v
126v 30v  60v

5% * Some House Numbered
Cut & Formed ® Prime

10 for 1°°
IN4735 ¢ 6.2V » 1 Watt
Cut & Formed 20/1°°

IC Specials!

v
‘ !

LM1889 - 22°
mMc1310- 180

TWO GREAT BUYS!

Voltage Sprague RFI Filter More IC’s Small Torroid
Regu|ator 3% or 3/9°° Repeat of a Sellout 0.D. = % o 6/1 00
b7 Perfect for Computers, or any- | 4558-Dual741in D ew ol
LM309K —gb thing that needs to be “glitch 8 pin Mini Dip
00 T2 | free. By the #1 name in filter- 4/12° f {
1 ing, Sprague. JN17-51098 ’] Filter Choke
Has I.E.C. Power Line Con NES555 Timer
5 Volt- 1 Amp Regulator 1.5 MH Molded
TO3 Case. Super Special ggﬁgrz?}_axgrrzp_ 113531.20239\;'6‘(: 3/1% or 10/33° 8 fOf 100
Rectifier Diode RCA Triac » | JFET OP AMP Micro Mini
IN4007 ‘ '[ Super High Input Impedance Toggle SWltCh
79¢ (10" OHMS) — High Frequen

11/1% /

1000 Volts, 1 Amp
DO-41Case ® Prime
Long Lead » Marked.

5 for 3*°

T2800M-TO220 Case ¢
6 Amp 600 Voit

cy Response. TO 4 MHZ
Large DC Voltage Gain 106 DB

New generation OP-AMP
with Vastly Superior Features!

LF356BH - 75° or 3/2°°

o 99
‘. 7 6 for 5%

SPDT » Made in USA
with Hardware

DON’T MISS THE “ELECTRONIC IGNITION BOARD” ON PAGE 5 OF OUR EXCITING NEW CATALOG!

TERMS:

Add 50 postage, we pay balance. Orders under *15 add 75° handling. No
€.0.D. We acrept Visa, MasteiCard and American Express cards. Tex. Res

add 1 Tax. Foreign orders {Canada 10x) add 202 P & H.
* VISA+ MASTERCARD » AMERICAN EXPRESS *

|- Digital Research: Paris

P.0. Box 401247 * Garland, Texas 75040
(214) 211-2461



INTRODUCING SONY’S NEW DIGITAL

DIRECT ACCESS RECEIVER!

Revolutionary
Instant Access Digital
Shortwave Scanner

* Continuous Scanning of LW, MW, SW, & FM Bands
¢ Instant Fingertip Tuning—No More Knobs!

* 6 Memories for Any Mode (AM,SSB/CW, & FM)

¢ Dual PLL Frequency Synthesized— No Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other
short wave receiver combines so many advanced features for
both operating convenience and high performance as does the
new Sony ICF-2001. Once you have operated this exciting new
radio, you'll be spolled forever! Direct access tuning eliminates
conventional tuning knobs and dials with a convenient digital
keyboard and Liquid Crystal Display (LCD) for accurate frequen-
Cy readout to within 1 KHz. Instant fingertip tuning, up to 8
memory presets, and continuous scanning features make the
ICF-2001 the ultimate in convenience

Compare the following features against any receiver currently
available and you will have to agree that the Sony ICF 2001 is the
best value in shortwave receivers today:

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29.999 MHz band. PLL, circuit has 100 KHz step while PLL,
handles 1 KHz step, both of which are controlled by separate
quartz crystal oscillators for precise, no-drift tuning. DUAL CON.
VERSION SUPERHETERODYNE circuitry assures superior AM
reception and high image rejection characteristics. The 10.7 MHz
IF of the FM band is utilized as the 2nd IF of the AM band. A new
type of crystal filter made especially for this purpose realizes
clearer reception than commonly used ceramlc filters. ALL FET
FRONT END for high sensitivity and Interference rejection. Inter-
modulation, cross modulation, and spurious interfererice are ef
fectively rejected. FET RF AMP contributes to superior image re-
jection, high sensitivity, and good signal to noise ratio. Both
strong and weak stations are recelved with minimal distortion

Ll -+ P s e e 5
[’ EXTENDED SPECTRUM CONTINUOUS TUNING
B AM BB B v
e §)to 29,999 KHz y i pa| B0, 10 108 o
3 | ZRXAA |
L ﬁ NA PO e LJ_EEJ M‘M‘Hz_

v §29995 5,

shipping

0

F SSB/CW Compensator
G Execute Bar

H Manual Tuning Buttons
I Scan Button

J High/Low Limit Buttons

A Enter Button

B Signal Strength
Indicator

C Llquid Crystal Display

D Memory Preset Buttons

E Antenna Adjustment
Dial
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OPERATIONAL FEATURES

INSTANT FINGERTIP TUNING with the calculator-type key board
enables the operator to have instant access to any frequency in
the LW, MW, SW, and FM bands. And the LCD digital frequency
display confirms the exact, drift-free signal being received
AUTOMATIC SCANNING of the above bands. Continuous
scanning of any desired portion of the band is achieved by
setting the “Ly" and “L," keys to define the range to be scanned
The scanner can stop automatically on strong signals, or it can
be done manually. MANUAL SEARCH is similar to the manua!
scan mode and is useful for quick signal searching. The “UP"
and “DOWN" keys let the tuner search for you. The “FAST” key
increases the search rate for faster signal detection. MEMORY
PRESETS. Six memory keys hold desired stations for instant
one-key tuning In any mode (AM, SSBICW, and FM), and also, the
“L1" and "Ly" keys can give you two more memory slots when
not used for scanning. OTHER FEATURES: Local, normal, DX
sensitivity selector for AM; SSB/CW compensator: 90 min sleep
timer; AM Ant. Adjust

SPECIFICATIONS

CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FET's, 23
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC’s, 1 LS|, 5
LED’s, 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM
76-108 MHz; AM 150-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM 15t 66.35 MHz., 2nd 10.7 MHz. ANTENNAS: FM
telescopic, ext. ant. terminal; AM telescopic, buitt-in ferrite bar
ext. ant. terminal. POWER: 4.5 VDC/120 VAC DIMENSIONS: 12V
(W) X 2V (H) X 6% (D). WEIGHT: 3 Ib. 15 0z. (1.8 kg)

-




Arera o Clock Modules

12v0C
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS
® in-dash sutoclocks
* Atter-market suto/
AV clocks
® Aircraty-marine ciks.
® 12vOC oper. instru.
* Portable/battery
powered instrumnts.
Features:Bright 0.3 green display. Internal crystal time-
base. £ 0.5 sec./day accur. Auto.display brightnesscontrol
iogic. Display color filterable to blue, blue-green, green &
yellow. Complete —just add switches and lens.

MA 1003 Module ..

CLOCK MODULES
7" Low Cost Digitsl LED Clock Moduls 8.95
7" Dig. LED Alarm Clock/Thermometer 18.95
3’ Low Cost Digitsl LED Clock/TImer 6.95
&'* LED Display Dig. Clock & Xtormer 9.95

TRANSFORMERS
XFMR 1023 Xtormer for MA1023 Clock Modules
XFMRA 1026 Xformer for MA1026 Clock Modules
XFMR5036 Xformerfor MA5036 Clock Modules

MA1023
MA1026
MAS036
MA1002

3.49

Transistor Checker

Tha AS! Tranustor Checker n cap
sbie ot check g 8 wide 1ange of 1ren

wrata, yimply plug the
cheched wnte The fro:
o0 connect N with the sl
tow leads prosxded No pretiminary
st up T nemded The unit wiely end
sutomatically wontifies low, medum
st high power PAP snd NPN trens
iwtors. The ASI Trsnumor Checher
st permils matching umiler itene

uel opersting cireuns,
fable GO/NO GO
tem a1 grectical coMector currents
itrom SmA on small 1mnsl types to
SOmA snd more on power typest
Match umiler 1yps tranustors by oh
sorving and comparng disl resdings

ihe hagher the reading, the higher
ol included..

Trans-Check “Eﬁaiaﬂﬁ $9.95

EPROM Erasing Lamp

* Erases 2708, 2716, 1702A, 52030, 5204Q, etc.

* Erases up 10 4 chips within 20 minutes.

« Maintains constant exposure distance of ona inch.

* Special d foam liner 1! staticbuild-up.
* Bullt-in safety lock 10 prevent UV expowmire.

* Compact — only 7-5/8" x 2:7/8" x 2"

= Complete with holding tray for 4 chips.

UVS-11E $79.95

MICROPROCESSOR COMPONENTS

—— 8080A/B0B0A SUPPORT DEVICES
=

DATA ACQUISITION (CONTINUED)

Bourns Potentiometer
3/4 Watt Single Turn

JOYSTICKS

U e
o | R

T |

q JVCH
JS-6K 5K Linear Taper Pots « 18525
JS-100K 100K Linear Taper Pots . $4.95
Jvc-4a0 40K (2) Video Controler incase . . . $5.95

6_Digit #Bright .300 ht. comm. cath
. * Uses MM5314 clock chip
Clock Kit  -swiches for nours, minutes
and hold modes
e Hrs. easily viewsbla to 20 ft
eSimulated walnut case
115 VAC operation
*12 or 24 hr. operation
¢Incl. all components, case &
| wall transformer
eSize: 6%’ x 3-1/B" x 1%

$19.95

JE215 Adjustable
Dual Power Supply

General Desceiption: The JE215 is a Dual Power
Supply with independent ad|umblepo:illve and nega:

A Enclosure Panel
tive output voltages. A j for each o Model Width PRICE
of the supplies provides the user unlimited applications | |~ Lt wl WA
for IC current voltage requirements. The supply can DTE-8 8.00" $29.95 oT478
also be used as a general all-purpose variable power ST AL N 5
supply. " e DTE-11 10.65 $32.95 iy
. M]mu:lc ugul‘.l;gg?:wm i;:sppllna, DTE-14 14.00" $34.95
pos. and neg 1. 10 15V D o
- s Power Output {esch supply): — or3se
5VDC @ BOCmA, 10VDC ® 780mA .
1 J $10.00 Min. Order — U.S. Funds Only Spec Shoats — 25¢ o B ol -
12vDc @ 500mA. and Calif. Residents Add 6% Sales Tax Send 52¢ Postage for your beogth twhehs  owh T OEs
© Two, 3-terminal ad). IC regulators Postage — Add 5% plus $1 Insurance FREE 1981 JAMECO CATALOG | OTS$S 65" 63" 18 sizs
yit’ thermal ovartosd prote tion. avsse &5 62 M 3278 . oTazs
o leat sink regulator ¢ 1in 0 -
« LED "on” indicator PHONE ST g 0 2V LGIeT7N
i B ODRDERS oT418 53" &0° 165 3250 . _-—
. input & =
«Size: 3-1/2"w x 5:1/16”L x 2'H WELCOME f":',s :' :’ 7‘; S LD
" . av-3se 1 .8 1 220
JE215 Adj. Dual Power Supply Klt (as shown) . . $24.95 ELECTRONICS (415) 8928007 g hom 2 Y . .
(Picture not shown but similsr In construction to above) MAIL ORDER ELECTRONICS — WORLDWIDE 1.1 = - v -
JE200 Reg. Powar Supply Kit (5VOC, 1amp) . . $14.95 GUCEEI, 15 RAp R
JE205 Adapter Brd. (to JE200) :5,£9 & £12V. $12.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 38 P TR Y T N L T T "]
JE210 Var. Pwr, Sply. Kit, 5.15V OC, to 1.5amp. $19.95§ 6/81 PRICES SUBJECT TO CHANGE or1s R Wwosans

INSIN0A 4% | ADCONCCN 1 Bit A/D Convarter (1-Cn. Multi) 3.8 {TOP ADJUSTMENT)}
or212 #BR Input/Outout 13 | AOCEIICCN  $:Bit A/O Converter (#-Ch. Muitl.) 109
oeul riority Interrupt Conirol s# | DACImLCN  io-ait D/Agonv Micro. Comp. (0.05%) .9 Values: 50002 1K 2.5K 5K 10K
DRl B-Directionst Bus Driver in OACIHEMLCN W81 0/AConvy. M
oeae Clock Generator/Oriver 1% | oAClROLEN  10-811D/A Conve: 25K 50K 100K 250K 500K 5Meg
pe >3 Bus Deiver 10 OACWZ2LCN 1081t O/A Con
Dz System Controtier Bus Orlver 4w | pacizzicn  12-81tO/A Con INDIVIDUAL PRICING:
omz System Conteoter s | comin anner Multip . ! .
INSEM) 1/0 Expander for &t Serie s | AVl W< AAUD UART [rSREMGOSIDREN100-999  1K-up
Nema  Awncavonou Comm Gamart . 4% RAM'S 19 .17 .15 12
el og. Comm, ! . na 2exl Statle In
OB Pros. intervel Timer wss | 1o {omi Dynamic » GB174 ...... $1.95/lot
OPezs Prog. Gerionersl 170 (PRI} 25 | 201 eiony 2414 Sravic % 125 pleces all 11 asst. values}
OPeB? Prog. DMA Controt ne | e \0o4x1 Static Ls ;
DPREA $rog, Interrupt Control uwn | e o To order: Specify Bourns 3355 — (Value desired)
oPR% Prog. CRY Controtier % | 20 aun »
omm Prog. Keyboara/Dholey Intertece 1995 | o)y res
Shm o ok Ao W | 2] ACand DC Wall Transtormers
oPIX3 Sywt. AL 9 Element - nuL 100am¢ Static #5002 Low Power %
ety »eit B 1onsl Receiver % | nag 1Eexd SEatK W0Ons ey
DPaX! 4-8i1 B-Directional Receiver P 21403 00Ons Low Power "
o 881t Bi-Diractionst Recaivar s | 16,3481 Oy namic 350n3 (house marked) 4% 1aas) Tor use wath luun
o n ) Jomar, power wophes o0
——— 6800/6800 SUPPORT DEVICES o R st £ tey stnes e o AC o1
MC 00 MRy e | weaziars 0%x1 Fast Tns (X3 OC sppticanion
MCHICP MPU with Clock and RAM 9.9 101 Bend siatic LY
MCSI0AP)  1Mxl Static RAM s MMS2%] 100Mu) D Ld Dec
fvreren Periphesat Inler, Adspt (MCE20} 49 | sz mal o,:’::’:‘ P : Part No. Input Output Price
mcun Priority Interrupt Contiotier 0% | mmmaozior  somal Oynemic «»] AC 250 717v/6QHz 12 VAC 250mA $3 95
MCHRLS Q4R 81 ROM (MCHADS) 1095 | MMS20U-2(41) 6K Oynamic 130ns saf AC 800 117Vv/60Hz 12 VAC 500maA $4 95
xgﬁ :‘::‘::n;o::as::::&:c::l‘:u :: u:;:.v/::“, a: gyvn. mm:o-'-r ' ot M0} t: AC1000 117V/60Hz 12 VAC 1 amp $6.95
con ¢ e |y 4K Dynsmic M-pin
Mot slomor Dot OOEW 0% | asaucans i stie 5| 50'0m0  Mirvieons  SvbCaomA 8325
MCom2 3 Modulator 1298 | Taasaoes Iens Static . : £ e
MCOMOA  Guad bState Buk Trens (MCATH] 2.3 PROMS/EPROMS OC 900 120V/60Hz 9 VDC 500mA $3.95
————MICROPROCESSOR CHIPS 1A M UV Erasavis PROM .
200 (MC)  CPU (MKIION} (MHZ) us | ne = EPROM 598 N N E T R
ZIA (701} CPU [MIINON4) (sMH2) e TMS2TI6 WX EPRDM (4V, +3V, *12V) e
coPio? ey NS | 27610t (LTI K EPROM (Singis *5V) 1098 >
0 [y W | 22intenARITY 12 EPROM e 4
1IDMZE ADC CPU-—4 81t Sikca (Com. Temp. Groae) 1998 % EPROM (450n3) (Sinose +3V) .
C Sea2 MPU w/Clock (68x Bytes Memory) I1® | 3205 20 PROM s
INSIOBNG  MPU—$-81t (6MHZ} nes | 2SS 188 Ruf PROM (Open CoHector) an
INSIINNG  CPU—S9.Chip-8it (IBDy1ss RAM] 1998 | a5, Bipoiar PROM L2
INSIWONG  CPU (24 Bytas RAM} M9 | 2SII(MSHN)  12ud TebState Bipoisr PROM an ¥
ey g e i=n foizr Yo ey DB;SP o Subm:nhluu Plug . 52498
LEgEEa g - ROM'S Daa33% Cover for DBIEPIS o b
o n% | ange) Charecter Generator {Uboer Case) 5! AL 3
NS CPU— Bl 3% | auomn Chavacter Ganerator (Lower Care) 98] 22/44SE P.C. Edge {22/44 Pin) $295
TMSWIOIL  MPU— -8t o5 | Aun Character Generstot ww] UGBB/U BNC Plug $1.79
SHIFT REGISTERS ——— MMIION 20M-@81t Reaa Only Memory =l uGee/u BNC Jack $3.79
BN Dol Sy % |————NMOS READ ONLY MEMORIES UG175/U UHF Adspter s 49
Wiasdhy - Gues o8 Static o | vomiiie, SUIE RSy | yusl S0239 UMNF Panel Recp. $1.29
- 291 Math Symbol & Pictures
MM 10 Dust 4481t Accumulsior % | R e N S W P Ny ha PL258 UMHF Adapter $1.60
MM ZEN Dynamic e PL259 UMF Plug . $1.60
M0l 1Bt 1= MICROPROCESSOR MANUALS UG260/U BNC Piu $1.79
MM %0/312-81t Dynemic | raze0 User Manus 150 N i
MMIOMN  Octel 81t 2% | mcopimz User Manusl 1w UG10%4/U BNC Bulkhead Recp. SNi29
MO N Octat 0081 L5 -0 User Manual 500
TH0AV(1404A} 13 Bit Dynamic 1.
oy 12 b———— speciat Funcrion - TRS-80
anv 2 | OswacN Ouat MOS$ Clock Oriver BMZ) 150
AV » Dust MOS Clock Oriver {SMZ] H H
= o | st e e camvane 16K Conversion Kit
anv Ousl 26 BN Stetic £2 ) INSHSIN Communication Chio ns
anv Dusl 20811 Static doo | MmseN Microprocasiar Reet Time Clock 4.
Anv Dt 20818 Static aan | mwssinn ity el oel i . DA CUlYoUria )OI S BOISYSTETRHo 16
arn Quad I0-BIt Sistic 19 | comein Microcontrolier witn #-0isit RaM  gas|  Kit comes complete with:
mIPC Fito (Dust ©0} L3 P " Gl LED Orive * 8 oa. MM5290 {UPD416/4118) 16K Dyn. Rems {*NS)
PR HCrOCONtrolier with 6-OWin RAM 7.8
DATA ACQUISITION £ Olrect LED Orive w/N Buss 1t * Documentation for Conversion
Universal Active Fiiter 2.5% s | common 1-See VAC Fiuor, Oriver 100inoke ) 18f TRS-16K2 *150NS $39.95
¥ e b+ TELEPHONE/KE YBOARD CHIPS
AFI2-1CJ  Touch Tons Low Pass Filter [0 [P NPT oy SR et X TRS-16K4 *250Ns $29.95
LMXNAM  Suoer Gain Op AmD [ (a3 P 3=l o .
LRz Constant Guirent Source 5 f b P ‘:
LMIRZ Temoesture Trensaucer L0
Lo |, JHEE s o o [ e T uw GLOBAL
LF N Sempie 4 MOl Amplitiers i nesz Keybosrd Enco .0
LM Temp.Comp. Prec. Aat. (30pm/CY A% T
ADCEMLCN St A/D Converter (1 LSB) 8| i o sty e o i - S p E c lA L l ES
DACONSLEN 3:84 D/A Convarter (0.7% Lin.) 23 | gageen SNy TN e b0ara Eocodir il
~ ELECTRONIC TOY MOTORS E"K‘ E‘I'AIIE‘ N l u ‘l
[ : TP TEAT ERARACTIRTTIES ) SOCKETS
Tyone Opwriterny. N0 ,0AD [ AL
~ Ve L]
Ll Roage " o1 W
ony ceLL 9200 | 020 | €730 | 080 |0200 | 130 | B70 | 097

1560

9370.0. x MABUCHI RE280 § .99 each . ..10/$7.50. ..100/850.00

1.201 Length

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

vy,

CONSTRUCTION:

The "DTE"” Blank Desk Top Electronic Enclosuresare designed to blend and complement
today's modern computer equipment and can be used in both industrial and home. The
end pleces are precision molded with an internal siot {all around) to accept both top and
bottom panels. The panels are then fastened to %™ thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile outline.
The molded end pieces can also be painted to match any panel color scheme.

i

Center 5 Tig Poimt Bus
Modsl  Length  Wihh  Channel  Farminabs St Price
EXPaB 80" " nls n/s 40160) § 475
EXP300 60" R4 3 94{470) 280)  $12.00
EXPI2S 18" 5 3" 2010 20200 5350
EXP350 36" 21" 3" 46(230} 240) S 675
EXPGOD 60" 238" b’ S4{470) 2480) $14.75
EXPESD 36 PEy 6 46(230) AWy 5078

Quick Test Sockets
& Bus Strips

07598

071538

+» Reader Service—see page 114
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THE FT-707 “WAYFARER”

The introduction of the “WAYFARER™ by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 “WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don't let the small size fool you! Though it is not much larger than a book, this is a
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile
or portable operation.

The receiver offers sensitivity of .25 uV/10 dB SN as well as a degree of selectivity previously unavailable in a
package this small. The “WAYFARER” comes equipped with 16 poles of IF filtering, variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT-707 with Standard Features FT-707 with Optional FV-707DM
& Scanning Microphone

e Fast/slow AGC selection

e Advanced noise blanker e C(Choice of 2 rates of scan

e Built-in calibrator e Remote scanning from microphone

e WWV/JJY Band e Scans in 10 cycle steps

e Bright Digital Readout e Synthesized VFO

e Fixed crystal position e Selection of receiver/transmitter functions
e Factory-installed WARC bands from either front panel or external VFO
e Unique multi-color bar metering—monitors e “DMS” (Digital Memory Shift)

signal strength, power output, and ALC voltage.

Impressive as the “WAYFARER” is its versatility can be greatly increased by the addition of the FV-707DM
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of “DMS” (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz per step.

The FT-707 “WAYFARER" is a truly unique rig. § # /
See it today at your authorized Yaesu Dealer. & g

YAESU

The radio. - *

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246
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2m FM TRANSCEIVER TR-78850

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

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.

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
MI-MI3...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 kliz. 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.

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 (with 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-kliz 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

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
transmitter 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, Inc.,
1111 West Walnut Street, Compton,
California 90220.

| ... pacesetter in amateur radio

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





