i

‘

.
\ _ March 1981 $2.95

. i!‘ i*j‘ri\ﬂ 1

AGAZINE

IR _RADIO AMATEURS




-
&

He

After more than 30 years in the same location, Henry
Radio in Los Angeles has moved to a beautiful new
“"World Headquarters” to better serve our amateur,
commercial and industrial customers in Southern

California, all over the United States and indeed the
world.

Our new headquarters are just a few blocks from the
Olympic Boulevard location where we have been
meeting and assisting our good friends for these
many years. All the famous Henry services are still
available...only more so. The world's broadest line of
amateur communication equipment plus the Henry
line of high power HF linear amplifiers, solid state
VHF and UHF amplifiers, our own Tempo line of
synthesized hand helds for amateur use at 144, 220
and 440 MHz as well as commercial channelized
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2050 S. BUNDY DRIVE, LOS ANGELES, CALIFORNIA 90025
931 N. EUCLID, ANAHEIM CA 92801

nry Radio’s
New World Headquarters

BUTLER. MISSOURI 64730

TOLL FREE DRDER NUMBER: (800] 421-6631
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handhelds and solid state amplifiers all FCC type
accepted, and finally a broad line of industrial and
medical RF power supplies and plasma generators
providing reliable continuous duty HF and VHF in the
power range of 500 to 10,000 watts.

Henry Radio has come a long way in the 53 years
since we first began serving the amateur fraternity. In
the same personalized manner we have always
greeted our customers, we say thank you" to all of
our thousands of loyal customers whose support has
allowed us to come so far and we say hello” from
our new world" headquarters to all those thousands
of customers throughout the world that we intend to
serve In the years to come.

Please let us know how we can assist you.

(213) 820-1234

(714) 772-9200
(816) 679-3127



BEST PRICES, DELIVERIES

FIVE STORE BUYING POWER!

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

R.L. DRAKE COMBO COLLINS KWM-380
TR7/DR7 all band
transc’vr. BEAT THE
: PRICE
2 INCREASE
I:I:J::Irl-cnverage ﬁ while they last
FREE PHONE Ask for details, prices. Ask for details, prices.
FREE SHIPMENT (UPS Brown) FREE SHIPMENT (UPS Brown)
800 YAESU RACK CUBIC/SWAN ASTRO 103
854-6046 FOR FT-7
CALL OR VISIT LISTED STORES STATION it for details,
O (= es.
FREE Ask for details, prices. 2 14
New ial grade transc'vr
SHIPMENT Sividon NS el CONTION,
(UPS Brown) FREE SHIPMENT (UPS Brown) FREE SHIPMENT (UPS Brown)
CONTINENTAL
USA
TS-130-S

KENWOOD

§ CALLFORYOUR
| SPECIAL PRICES ON
.25 ALL OF THESE OUTSTANDING ITEMS

(and other well known Kenwood ham products)

ANAHEIM, CA 92801
2620 W. La Paima, _
(714) 761-3033 (213) 860-2040
1 mile east Knolls Berry Farm

BURLINGAME, CA 94010

999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.E Airport,

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

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

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

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM
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+TELREX+: TEN-TEC- TRISTAD - YAESU and many more'

| TR-2400

_ TS-520-SE

TS 830 S

FREE SHIPMENT (UPS Brown)

25W OUT FROM TR-2400

w/American Radio “324”

TR-2400 plugsdirectly into compact as-
sembly. Linear amp features V-Mos pwr
transistor, gives 25W

RF across band w/1.5
waltls drive. Built -in
amp/spkr boosts audio
more than 2W. Also cur-
rent limited charger

for TR-2400. 12VDC @ 4A.
Socket forext PTT mic,

$199.95 FREE SHIPMENT (UPS Brown)

MIRAGE B-1016 2M
AMPLIFIER

160 W OUTPUT
. SSB, FM, CW.

REG. 279.95 $249.95

Freq. range: 144-148MHz e RF out:160W nom.
(10W in). ® RF power in: 5-15W e DC operating
pwr: 13.6VDC @ 20-25A ¢ |Intermittent duty
cycle ® Built-in receiver pre-amp. Auto-

matic internal or external relay keying

FREE SHIPMENT (UPS Brown)

HY-GAIN = 100M

ROTORS
ALLIANCE CDE
U-100 HAM IV
$41.95 $169.95
HD-73 T2X
$109.95 $229.95
FREE SHIPMENT (UPS) Brown

Prices, specs subject to change without notice

VHF/FM DEVIATION
METER

FREE SHIPMENT
(UPS Brown)

Direct meter readout of FM deviation (marked
for nom. tone pad/voice deviation). Covers
144-14BMHz w/freq. selected by xtl. 146.52
MHz xtl supplied. Operates from 11.9 to 16VDC.

Cahl, residents please aod sales tax.
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sidered for possible publication. We
can assume no responsibility for loss
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Peterborough NH 03458
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Advertising Offices:
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Phone: 603-924-7138

Circulation Offices:
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Subscription Rates
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Three Years (38 lssues) $53.00

Canada—3$27.00/1 year only, U.S.
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To subscribe,
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issue of 73. For gift subscriptions, in-
clude your name and address as well
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NEVER SAY DIE

editorial by Wayne Green

BUY AMERICAN

The other day | met a chap
who mentioned that he had
bought an American car and
thus was not supporting the
Japanese. Some of our Amer-
ican ham manufacturers are
waving a similar flag. As the
user of Japanese ham rigs, Jap-
anese cards, Japanese hi-fl,
Japanese cameras, Japanese
calculators, Japanese cassette
players, etc., perhaps | can put
this into some more realistic
perspective.

Firstly, in case there is any
red-neck reaction that I'm not a
patriotic American, | would like
to point out that | was right
along there with everyone else
in WWII. Secondly, having now
visited nearly 100 different coun-
tries | am in a position to say
with authority that | have yet to
visit another country that |
would prefer to the US. | am not
in any way blind to the manifest
faults of our country, it's just
that even with them it is better
than the others.

Those of you who have read
my editorials know that | am not
reticent about writing about
things which | feel should be im-
proved about our country. Itisin
that respect that | would like to
comment upon the subject of
imports. One of the great hopes
that | have is that the Reagan
administration will be able to
curb the growing socialism
which has weakened our coun-
try and that they will be able to
stop the growth of government
control of us all. There may in-
deed be ways that some of the
more obvious agencies can be
made to provide value to all of
us, but until then | can only be
distressed by HEW, OSHA, FTC,
and some agencies which |
don’t even dare to name for fear

of reprisal. They have unlimited
funds to harass me and a his-
tory of using them for that pur-
pose on others.

The United States could be
competitive with other countries
but for several problems. One is
the tax situation. I've just re-
cently opened a production
plant in lreland to put out In-
stant Software packages for
sale in the European and Middle
Eastern countries. If | want to
buy a plece of production equip-
ment in the US, | not only have to
pay for it up front, | also have to
buy it from profits. This means
that in essence | have to pay
double for it...less a small
amount for an investment tax
credit. If | want to put up the
same machine in lreland, | find
that not only are there no re-
quirements for using profits for
this, but that the government is
standing ready to put up about
50% of the cost of the equip-
ment. Thus the bottom line to
me is a cost of about four times
as much to get the new equip-
ment for production in the US as
in Ireland.

Much has been written about
the efficiencies of foreign pro-
duction through their use of
modern production equipment.
This keeps cost down and
makes a firm more competitive.
Until such time as the tax situa-
tion here changes, | fear that the
US can only fall further behind in
production efficlency. Produc-
tivity, it is called.

in the car industry there are
other problems. No doubt
you've seen pictures of the
automated Japanese car plants.
Why don’'t we have those here?
One reason is the high cost,
where the machinery needed
costs several times as much
because of taxes and no govern-

ment help. Another is the fierce
resistance of the auto unions to
anything which will cut down on
the number of workers needed.
That would be okay if all other
countries would do the same.
Unions, as a matter of course,
bitterly fight automation. Add to
that the wages achieved by our
auto unions. . .double the aver-
age American wage. ..and you
see why Detroit has no chance
of being competitive with for-
eign firms.

Should we set up limitations
on imports? This will bring on
similar limitations on our prod-
ucts...and not so much on
those which are not competitive
as those which are. That is a los-
ing battle and it takes a keen in-
sensitivity to history to recom-
mend limitations on imports.

Three years ago | foolishly
went out and ordered an Amer-
ican car. | have lived to regret
that impulse. It was a Dodge.
The first thing that happened
was that | was ripped off by the
dealer for $200. | put down a pay-
ment with my order...and
though the dealer was unable to
provide the car, he still kept the
$200. | complained to Chrysler
and they said, in effect, tough. |
did get the Dodge from another
dealer when the first was unable
to get it in a reasonable time.
The car worked for a few weeks
and then the engine stopped be-
ing dependable, stalling and be-
Ing unstartable more often than
not. The local Chrysler garage
tried to fix this, coming up with
many approaches. None has
succeeded and it still goes
through the process of starting
up...running for a few minutes
and then stopping. Oh, it can be
started if you take the engine
cover off (it's a van) and pour
gas into the carburetor directly.
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COVER: Talk to the world through your 2-meter handie-talkie! Metroplex, the New York City
metropolitan area's most sophisticated system of inter-linked repeaters, has over 400
members, including 50 overseas amateur radio operators!

Metroplex was conceived in January, 1978, by K2KLN and WB2MGB to: establish
repeaters on all allocated FCC frequencies; use all available modes; provide 24-hour
emergency communications; and provide a forum for east coast and worldwide amateur
radio operators, via a 2-meter/10-meter FM link. Club members have already contacted over
35 countries on 4 continents through the 10-meter link.

Autopatch facilities are completely computerized and are part of a large long-distance
network which includes trunk lines, satellites, and emergency speed-dial numbers. All fre-
quencies are coordinated through T-SARC.

Listen to Metroplex FM on 29.640/29.540 in, and on 145.450/144.850, 223.720, and 443.950.
For further information, write PO Box 237, Leonia NJ 07605, or call the 24-hour club phone,
(201)-592-1579, to request an information package. (Photo of Hank Goldman WA20VG by
Larry Mulvehill WB2ZPI, Cold Spring NY.)
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Nothing else known to man will
start it.

The purpose of the van was to
provide a work area for me while
| was traveling to club meetings
and on business trips. The van
bounces so badly that it is use-
less for this. The shocks rattle,
the thing falls apart faster than
a team of ours can put it back to-
gether. It is a disaster.

Compare that to the Mazda
RX-7 which goes like spit, has
caused virtually no problems,
does not bounce or rattle, and
gives us almost twice the gas
mileage. It does not have quite
the room of the van and seats
two instead of ten, admittedly. It
does not have room to mount a
typewriter, but then what good
Is a typewriter if one can't hitthe
right keys because it Is bounc-
ing around so much? The Chry-
sler reaction to my problems
has mainly been one of it being
my fault for buying the car, not
any serious effort to see what

they can do to solve the prob-
lems.

Much has been written about
the problem of productivity, but
the basic reasons for it are still
untouched. | think that Ameri-
can firms could compete with
the Japanese if we had just two
major changes. One would be a
tax change which would encour-
age automation and moderniza-
tion. The other change needed is
some sort of enormous growth
in the number of hams in
America so we would again be
competitive technologically.

When | bring up growth of
amateur radio, I'm no longer
thinking In terms of trying to get
back to the 11% growth we had
before Incentive Licensing was
proposed in 1963, when we went
to a negative growth. We're over
one million technicians and en-
gineers behind where we should
be and we desperately need to
play catch-up.

The future is electronic,

whether you are looking at com-
puter, entertainment, communi-
cations, or automation. We're
heading into an era of satellite
communications which will
reach right down to every office
and home. We're looking at
more and more of our home and
office equipment going elec-
tronic. Just a few weeks ago |
saw the prototype of a micropro-
cessor controlled ski binding.
We're going to have to adjust to
electronics playing an impor-
tant role in our life over the next
twenty years and that means
that we must have the engineers
and technicians to design, build,
install, operate, and service all
of this stuff.

In that light we don’t need a
10% growth, we need a 50% to
100% ham growth for a few
years. Whether this is some-
thing which can be done under
the present regulations or not, |
don't know. It may be that Radio
Shack can help. It may be that

Well...ICanDream,Can’t1?

“We were just driving by and noticed how low your antenna is! Is it all right if
we put it up 200 feet. . . just for kicks?”

by Bandel Linn K4PP
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an aggressive approach by ham
clubs, Invading our high
schools, will do the job. We may
need every attack we can think
of. . .but somehow we must get
growth of amateur radio If we
don’'t want to see our industries
fall further and further behind.

250,000 NEW HAMS?

The fantastic success Tufts
Electronics has had in get-
ting new hams licensed gave
me an idea. First, let me explain
that Tufts took a back part of
the store and set up an area
where Novice classes could be
held. The classes have been
gaining in popularity and the
graduation of about 90% into li-
censed hams has been experi-
enced.

One minor note. Tufts con-
tacted the League for help in
getting an outside ham to come
In and give the Novice license
exams. The chap they recom-
mended was contacted and my
understanding Is that he re-
fused to give the exams except
for $5 each. . . however, for that
price he guaranteed that every-
one would pass...presumably
even if he had to help them do
the test.

At any rate, the idea that
came to me one morning was to
try to interest Radio Shack in
setting up ham classes in all of
their 5,000 company-owned
stores. If they were to set up to
handie ten to twenty people, it
would not take a lot of room, and
would have a large number of
benefits to Radio Shack. . .and
obviously to amateur radio, too.

If these stores only provided
50 Novices per year, this would
be a total of 250,000 new hams
per year. At that rate we might
catch up with Japan in engi-
neers and technicians within
five years and have a chance at
getting back the technological
ball in electronics.

The plan would be for the
classes to run for ten weeks,
with class time spent mostly in
teaching the students the the-
ory they will need for the Novice
ticket and as a foundation for
the General ticket later on. They
would also be taught the rules
and regulations, plus all sorts of
background about amateur
radio which they will need as
amateurs. The teaching would
be largely by way of video tapes
which | would provide. I'm set up
to make tapes now and have the
experience of our audio cas-
settes on Novice exams.



O-KENWOOD COMMUNICATIONS INC.
KENWDDD ;TE: WEST WALNUT / COMPTON, CA 90220

. . . pacesetter in amateur radio

* Repeater or simplex operation
Convenient mode switch shifts transmit frequency
+600 kHz or -600 kHz or to the frequency stored
in “MO™ memory

Synthesized,

big LCD,

10 memories,
scanning, DTMF

Touch-Tone =

TR=-2400

'ut @a ham shack in your hand. The TR-2400
3 the ideal hand-held for 2 meters FM. it
eatures a large LCD readout that can be
rad in direct sunlight or in the dark, 5-kHz-
tep PLL synthesized operation, 10-channel
1emory, scanning, and 16-button autopatch
'TMF encoder.

R-2400 FEATURES:
Large LCD digital readout

Readable in direct sunlight (better than LEDSs)
Headable in the dark (with lamp switch). Virtually
no cument drain (much less than LEDs) and dis-
play stays on. Hugged and dependable in hot or
cold temperature ranges. Shows receive and trans-
mit frequencies and memaory channeil.

* Reverse operation
Push-button switch shifts receiver to transmit fre
quency and transmitter to receive frequency.

* Extended operating time
with LCD and overall low-current circuil design
Only draws about 28 mA squelched receive and
500 mA transmit (at 1.5 W RF output), for longer
operaling ime between charges.

* Two lock switches
Frevent accidental frequency change and accl-
dental transmission.

* BNC antenna connector
Easy to connect extemnal antenna

* LCD “arrow” indicators
Show “ON AIR.” *"MR" {(memory recall), “BATT
(battery status), and "LAMP" switch on,

* High-impact case and zinc die-cast frame
Extremely rugged with antenna counterpoise

* Extemnal PTT microphone and earphone connectors
Easily accessible on right side of transceiver

* Compact and lightweight
Only 2-13/16 inches wide, 7-8/16 inches high, and
1-7/8 inches deep. Weighs only 1.62 pounds (In
cluding antenna, battery, and hand strap)

5-kHz-step frequency selection

PLL synthesized keyboard channel seleclion sys-
temn. No 5 up” switch needed. Selects from
144 000 to 147.9585 MHz

UP/DOWN manual scan

Single or fast continuous 5-kHz steps from 143.900
to 148.495 MHz for Amateur and MARS or CAP
simpiex of repeater operation

% Microphone PTT and audio terminals
Charger terminal

Earphone Jack

STANDARD ACCESSORIES INCLUDED:

* Flexible rubberized antenna with BNC connector
* Heavy-duty (450-mAh) NiCd battery pack

* External-standby (PTT) plug

* AC charger * External-microphone plug
* Hand strap ® Earphone

10 memories

Retained with battery backup (only 2.0 mA). "MO"
memory may be used to shift the transmit frequency
any desired amount to operate on repeaters with
nonstandard split frequencies.

Built-in autopatch DTMF (Touch-Tone ") encoder
Uses all 16 buttons of keyboard while transmiting

NOTE: Frice, specifications subject to change with-
out notice and obligation

OPTIONAL ACCESSORIES:

® ST-1 base stand (shown) which provides 1.5-
hour guick charge, 4-pin connector for dynamic
microphone, and S0-239 antenna connector

e BC-5 DC quick charger (1.5 to 2.0 hours)

SRAT -4 enpakarimiicro
B S -L4 SLCCNRE L L

CONVENIENT TOP CONTROLS

L=

® | H-1 deluxe leather case (lop-grain cowhi
T

e PB-24 exira battery pack with charg

* HH-1 bell hook

Famr N Wi Jil

RN o T g M A

Automatic memory scan

shecks all 10 memory channels. Programmable
o lock automatically on either BUSY (signal pres-
int) or OPEN (no signal) channels

wubtone switch
whivates subaudible tone encoder (not Kenwood-
uppliea).
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The Morse code would be
taught mostly via audio cas-
settes. . .and we do have the
best series for that yet produced
by anyone. The study manual
would also be available from 73
...one of the few study man-
uals which stresses under-
standing the basics instead of
just memorizing questions and
dNsSwers.

New hams need to have some
background in how to operate,
how to tune a rig, what swr is
and how to use an swr meter,
etc. They should know about DX
and how to work it...under-
stand about contests and the
many other phases of amateur
radio such as RTTY, SSTV, FAX,
microwaves, repeaters, and so
on. These are a natural for video
tape. This would make the
courses both interesting and in-
formative, providing constant
lifts of enthusiasm for the hope-
fuls. It can get very discouraging
at times, so one has to remem-
ber that these ciasses are show
business.

The exams and help with
questions could be provided by
nearby ham clubs.

The course should not be
given free since that encour-
ages people to drop out when
some conflict makes them miss
one class. | suggest a charge of
$50 to cover the costs of the
space, the code tapes, the study
manual, a code practice key and
buzzer, and the use of the video
tapes. This would bring in at
least $12.5M for Radio Shack at
the 250,000 Novice level.

A side benefit to Radio Shack
would be the generation of a
bunch of new customers who
are used to coming to their
stores. If they put out a Novice
rig at, say, $350, they would be
able to generate another $85M
or so in sales, bringing the
whole project up to around
$100M.

As long as the computer sales
don't faiter in their growth, Tan-
dy will continue to have a
healthy stock price. But per-
haps, in view of the softness of
the product through their lack of
adequate software and with the
impending invasion from Japan,
it might just be prudent for Tan-
dy to have a new project in the
wings which can keep profits
growing in case the computer
line falters.

Radio Shack has tried several
other fields for possible devel-
opment into major consumer
sales, but they have fallen

through. Perhaps ham radio Is
one which would click. Between
the ham clubs and local adver-
tising and promotion to get in
high school students, | think
that 250,000 per year is not a dif-
ficult goal for such a program.
That would only require one
evening per week for the stores.
Two evenings a week, average,
would bring out 500,000 new
hams a year. We might have to
get real busy and develop some
of the plans for coping with that
number of hams if that came
about.

Despite the seeming crowds
on our ham bands today, the
technical developments we see
immediately ahead would en-
able us to cope with at least ten
times as many hams as we have
right now. It would be one of the
best things to ever happen to
amateur radio.

The classes would help to
focus the attention of our coun-
try on the need for amateurs as
a way to regain our lead in elec-
tronic technology...making
ham radio and Radio Shack the
heros, Perhaps Iin five to ten
years the damage done by "In-
centive Licensing” can be un-
done.

VIVA ARRL

Every now and then | meet a
ham who really believes that |
am anti-League. Gracious, noth-
ing could be further from the
truth! | have long been a stead-
fast and loyal supporter of this
organization which is devoted to
the relaying of messages by
amateur radio. Indeed, where
would our country be without
this free message service?

Oh, | must admit to a bit of
pique when some of the ideas
which | have suggested to the
League have been given short
shrift. But these ideas were only
for the purpose of improving
their image and bringing more
glory to amateur radio. For in-
stance, | can only ascribe the
refusal to institute the Singing
Hamgram to the classical Not-
Invented-Here mentality.

It stands to reason that if
amateur radio relaying is ever
going to be successful it is go-
ing to have to take cognizance
of the competition and meet it
with similar or better services.
Older-timers will remember the
triumphs of the past. What old-
time ARRL member isn't moved
to tears over the memory of the
Postal Telegraph being forced
out of business? I've got my

40-year membership pin and I'm
pulling for us to topple Western
Union. We've got 'em on the
ropes, but we must keep up the
pressure.

As an answer to those men-
tally retarded llliterates who in-
sist that | am not 100% pro-
ARRL, | pledge to find some-
thing positive to say about the
organization. After looking over
the situation carefully, | believe
that | will be able to come up
with a very positive statement
along In June or July. This will
take some research on my part,
but it will be worth every minute
of it if | can counter the calumny
which has been spread by peo-
ple who are trying to hurt 73
Magazine.

AFRICAN POWER

While It sure would be nice to
both perk up the action in the
African countries with- more
hamming and to know that ama-
teur radio is doing its thing for
these countries by providing
them with a reservoir of young
hams who can then go on to be-
ing engineers and technicians
. . .much as was done in Jordan,
there are some special prob-
lems facing most African coun-
tries which have to be taken into
consideration.

It is a fact that most African
countries are paying heavily for
their technical work to be done.
They have to import European
engineers and technicians at
substantially higher salaries
than would have to be paid for
citizens. In many cases, where
the country goes to the expense
of sending its own citizens to
the US or Europe for technical
training, these people remain
abroad since their opportunities
are far better there than at
home.

Amateur radio could solve a
lot of that problem for these
countries, if it were given a
chance. The country would have
to support the establishment of
ham stations and ham study
groups within their youth clubs.
They would have, as did Jordan,
to set up some people to make
the rounds of these clubs and
provide the technical training
needed.

My friends in these countries
assure me that there are teen-
agers in these countries with
brains and the drive to go far in
electronics, if only a ham pro-
gram could be instituted. There
Is no shortage of the raw materi-

Continued on page 102
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CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ARRL INTERNATIONAL
DX CONTEST—PHONE

0000 GMT March 7 to
2400 GMT March 8

The ARRL-sponsored contest
is open to all amateurs world-
wide. Note that the basic con-
test format has been returned to
that of 1979, with W/VE stations
working the world and every-
body else working WIVE sta-
tions only. The changes to
single-band categories and the
expanded awards program
proved very popular and remain

unchanged. Use all bands, 1.8to
30 MHz.

Operating categories include
single operator allband and
single-band; multi-operator
single transmitter or multi-trans-
mitter; QRP single transmitter
only with 10 Watts input or less
(5 Watts output or less).

Your callsign must indicate
your DXCC country (KL7XYZ/2 in
NJ, FGDAAAIFS on St. Martin,
etc.). One operator may not use
more than one callsign from any
given location during the con-
test period. The same station
may be worked only once per
band. No crossmode, cross-
band, or repeater contacts.
Aeronautical and maritime
mobile stations outside the USA
and Canada may be worked for
QSO credit only by W/VE sta-
tions. All transmitters and re-
ceivers must be located within a
500-meter-diameter circle, ex-
cluding directly-connected
antennas. This prohibits the use
of remote receiving installa-
tions. However, multi-operator

Mar 7-8 1981 SSTV Contest

Mar 7-8 ARRL DX Contest—Phone

Mar 14 Boy Scout Exhibition Station

Mar 14 DARC Corona 10-meter RTTY Contest
Mar 14-15 QCWA QSO Party—Phone

Mar 14-15 ERAA QSO Party

Mar 14-15 South Carolina QSO Party

Mar 21-22 Bermuda Contest

Mar 21-22 CARF Phone Commonwealth Contest
Mar 21-22 Tennessee QSO Parly

Mar 21-23 BARTG Spring RTTY Contest

Mar 28-29 Spring VHF QSO Party

Mar 28-29 CQ World Wide WPX—SSB

Mar 28-29 YL ISSB QSO Party—CW

Mar 28-29 NAJ/SA RTTY Flash

Apr 18-19 YL ISSB QSO Party—Phone

Apr 18-20 QRP QSO Party

Apr 25-26 Helvetia Contest

May 10 DARC Corona 10-Meter RTTY Contest
May 23-24 Europe and Africa Giant RTTY Flash
Aug 89 European DX Contest—CW

Sep 1213 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 Contest
Nov 8 DARC Corona 10-Meter RTTY Contest
Nov 14-15 European DX Contest—RTTY

Dec 26-31 G-QRP-Club Winter Sports
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stations may use spotting nets
for multiplier hunting only.

EXCHANGE

WIVE stations (includes 48
contiguous United States and
does not include Canadian
islands of St. Paul and Sable)
send RS and state/province. DX
stations send RS and transmit-
ting power as a 3-digit number.

SCORING

WIVE stations count 3 points
per DX QSO. The multiplier is the
sum of DXCC countries (except
US and Canada) worked per
band. DX stations score 3 points
per WIVE QSO. The multiplier is
the US states (except KL7 and
KH6) and VE1-7, VO, and
VEBVY1 worked per band. Max-
imum of 57 per band. Final score
is total QSO points times the
total multiplier.

AWARDS

Various plaques and certifi-
cates to top scorers. Certificates
to each DX entrant making more
than 500 QSOs. ARRL-affiliated
clubs compete for gavels on
three levels: unlimited, medium,
and local clubs. Details should
have appeared in the January,
1981, QST.

ENTRIES:

All entrants are encouraged to
use forms available from ARRL
(include an SASE or one |RC).
Logs should indicate times in
GMT, bands, calls, and ex-
changes. Multipliers should be
clearly marked in the log the first
time worked. Entries with more
than 500 QSOs must include
cross-check sheets. All opera-
tors of multi-operator stations
must be listed. Entries must be
postmarked by April 7, 1981, and
addressed to ARRL, 225 Main
Street, Newington CT 06111. Any
entries received after mid-July
may not make QST listings.
Usual entry conditions and dis-
qualification criteria.

BOY SCOUT
EXHIBITION STATION

The Playground Amateur
Radio Club (PARC) of Fort
Walton Beach, Florida, will
operate a special event station
at the 1981 Boy Scouts of
America Choctawhatchee Dis-
trict Scout Exhibition. PARC
members will operate station
WB4SFU (Scouts For Unity)
from 0000 to 2400 GMT on
March 14, 1981. The station will
be operating on 14290, 21370,

and 28600 kHz on SSB. A special
commemorative QSL card will
be sent to those who QSL with
an SASE. The QSL manager is
PARC, c/o Joe Giangrosso
WD4JZG, PO Box 3075, Fort
Walton Beach FL 32548.

QCWA QSO PARTY—PHONE

0001 GMT March 14 to
2400 GMT March 15

Contacts with the same sta-
tion on more than one band can
be scored only once. Contacts
made with “captive” stations,
such as when operating in local
nets, are not valid.

EXCHANGE:

QSO number, operator’'s
name, and QCWA chapter iden-
tification (official number or
name). Members not affiliated
with a chapter should use “AL.”
If a member belongs to several
chapters, then one must be
chosen and used for the QSO
Party. If desired, you may use
one chapter for the CW Party
and another one that you belong
to for the Phone Party.

FREQUENCIES:

Any authorized amateur fre-
quency is permissible. The fol-
lowing suggested frequencies
have been selected to minimize
interference to others:

3900-3930, 7230-7260, 14280-
14310, 21350-21380, 28600-
28630.

SCORING:

Each contact made with
another QCWA member will
count as a single point. Add up
the contacts with QCWA mem-
bers and then multiply this num-
ber by the number of chapters
represented.

AWARDS:

Plaques for the top scorers;
certificates will be given for the
2nd through 5th runners up.
Standings and scores will be
published in the QCWA NEWS,
summer, 1981, issue.

ENTRIES:

Logs should include the fol-
lowing information: time (GMT),
call, QSO numbers, name, chap-
ter number or name, state or
country. It is the responsibility
of each contestant to provide a
iegible log (no carbon copies)
and to list all claimed contacts.
The total contacts for each page
will be recorded at the bottom of
each page. The total contacts
for the Party should be recorded



A superb frequency counter

iS frequently not counted- just because
it doesn’t have a high price-tag.

The truth is, our 8000B
1 Gigahertz is an excellent counter. In
fact, it’s preferred by many engineers,
technicians, and electronic enthus-
1asts. 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 qualty . . .
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B

1 Gigahertz Frequency Counter has a10

Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSl 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 ICs,
making the chance of failure virtually
nonexistent.

! Sabtronics International, Inc., 5709 N, 50th Street, Tampa, FL 33610, (813) 623-2631.
Please send me the following:
— Model 8000B 1 GHz Fraguency Counter(s). Assembled @ $199.00 each s S .
—_—Dadel 86108 600 MH2 Frequency Counter(s), Assembled @ $129.00 each s

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

Like the 8000B, Sabtronics’
86108 i1s 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.

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hzto 1 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
< 30 mV, 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: 4.51t06.5
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

INTERNATIOMNAL INC

--------------‘-----—----------------------------ﬂq

Shipping and handling, $6 00 per unit*

L

10% deposil for C.0.D._ orders __. S
Florida residents add 4% Sales Tax . . *
g | enciose[Jcheck []moneyorder (Allow two to three weeks for parsonal checks to clear.)
# Charge: [ Visa [ Master Charge
: Account No. Exp. Date
: Name
§ Address
: City State ZIP
B ‘U5 only Canada $7.50; overseas air mail $25,00,
.-----------------------ﬂ-----------v-- ----- -------h-J
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Food for thought.

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

or signal generator. It can

even operate off an

internal nine volt

battery, and is available

for one day delivery,

backed by our one

year warranty.

* All tones 1n Group A and Group B are included.

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

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

« Immune to RF

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

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

« Instant start-up.

« Off position for no tone output.

* Reverse polarity protection built-in.

Group A
156.7 5A

91.5ZZ
94.8 ZA
97.4 ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 4Z
141.3 4A
146.2 4B
151.4 5Z

162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 7Z
192.8 7TA
203.5 M1

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

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150
1000 770 1336 1650 1900 2200
1500 832 1477 1700 1950 2250
2175 941 1633 1750 2000 2300
2805 1800 2100 2350

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

Wired and tested: $79.95

15

‘ COMMUNICATIONS SPECIALISTS

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




at the top-right of the first page
of the log. Log sheets will not be
returned. Make sure you have
correct postage when you mail
your logs. Send logs no later
than March 31, 1981, to: Pelican
Chapter QCWA, Arthur M. Mon-
sees W4BK, 1407 48th Avenue
NE, St. Petersburg FL 33703.
Separate logs and scores must

be submitted for both the CW
and Phone Parties. The decision
of the Pelican Chapter of QCWA
will be final with respect to
scores and rules. In the event of
errors or a disagreement, keep
all details off the air and write
either the Pelican Chapter or
QCWA Headquarters.

Work as many QCWA mem-

1981 INTERNATIONAL
SSTV CONTEST

Saturday, March 7, 1500 to 2300 GMI

Sunday, March 8, 1500 to 2400 GMT

SPONSOR
OBJECT

FREQUENCIES

73 Magazine, Peterborough NH 03458 USA
To exchange SS5TV pictures with as many
stations in as many parts of the world as

possible during the contest periods

All amateur frequencies between 3.5 and

29.7 MHz where SS5TV is permitted.

EXCHANGE

CREDITS

ENTRIES

Exchange of pictures must include callsign,
RST report, and consecutive contact num-
ber starting with 001. FCC rules require a
verbal exchange of callsigns for US sta-
tions. Do not include the contact number
in the verbal exchange.

One (1) point for each station worked. A
station may be worked once on each band
for credit. One (1) point for each US state
or Canadian province worked. Five (5)
points for each country worked. Five (5)
points for each continent worked. Each
state, province, country, and continent may
be counted only once for credit. Total
score is the sum of all credits.

Activity sheets should show station worked,
state or province, country, ::untine-_nt, and
band (80, 40, 20, 15, 10). Summary sheets
should show number of stations worked,
number of states and provinces worked,
number of countries worked, number of

continents worked, and total score. Entries
become the property of the contest com-
mittee. Excessive discrepancies in a contest
entry may cause disqualification. Contest

AWARDS

Send all entries to:

R. Brooks Kendall W1]KF
10 Stocker St

Saugus MA 01906

entries must be postmarked no later than
April 30, 1981. The decisions of the contest
committee are final

The top scorer will receive a certificate and
a one year subscription to 73 Magazine.
Certificates will also be awarded to the sta-
tion working the most countries and to the
station working the most continents.

or David Ingram K4TW)|

Eastwood Village, #1201 South
Rte. 11, Box 499
Birmingham AL 35210
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bers as possible and apply for
the several Special QCWA Cer-
tificates which you have quali-
fied for in the QCWA Parties:
Worked 50 States, Worked 60
Chapters, Worked 100 Mem-
bers, and Worked 500 Members.

DARC CORONA 10-METER
RTTY CONTEST

1100 to 1700 GMT March 14

This is the first of four tests
during the year sponsored by
the DARC eV to promote RTTY
activity on the 10-meter band.
Each of the four tests is scored
separately. Use the recommend-
ed portions of the 10-meter band.

EXCHANGE:
RST, QSO number, and name.

SCORING:

Each station can be con-
tacted only once. Each com-
pleted two-way RTTY QSO is
worth 1 point. Multipliers in-
clude the WAE and DXCC lists
and each district in W/K, VE/VO,
and VK. The final score is the
total number of QSOs times the
total multiplier.

AWARDS:

Plagues will be awarded to
the leading stations in each
class with a reasonable score
present. Operating classes in-
clude: (1) class-A for single or
multi-op and (2) class-B for SWLs.

ENTRIES:

Logs must contain name, call,
and full address of participant.
Also show class, times in GMT,
exchange, and final score.
SWLs apply to the rules accord-
ingly. Logs must be received
within 30 days after each test.
Send all entries to: Klaus K.
Zielski DF7FB, PO Box 1147,
D-6455 Erlensee, West Germany.

The other contest periods are
on May 10, September 26, and
November 8, 1981.

SOUTH CAROLINA QSO PARTY

1700 GMT March 14 to
0500 GMT March 15

1500 to 2400 GMT March 15

The QSO party is again spon-
sored by the Colleton County
Contestors. The same station
may be worked on each band
and mode. SC stations may
work other in-state stations.
Novice and Technician stations
must sign /N or /T for identifica-

tion purposes.

EXCHANGE:
RS(T) and state, province,

country, or SC county.

SCORING:

SC stations score two points
per QSO; SC Novice and Techni-
cians score five points per QSO.
Multiply QSO points by the num-
ber of SC counties + states +
provinces + countries. All
others score two points for each
SC contact, five points if with a
MNovice or Technician in SC. Mul-
tiply total QSO points by the
number of SC counties worked
(46 max.).

FREQUENCIES:

PHONE—3900, 7260, 14300,
21360, 28600, 50.110, 144.2 (sim:-
plex—no repeaters!).

CW—1810, 3550, 3710, 7050,
7110, 14050, 21050, 21110,
28050, 28110.

AWARDS:

Certificates to top-scoring
station in each SC county, state,
province, and DX country. Also
to top-scoring Novice and Tech-

nician in each SC county and
each state.

ENTRIES:

Include a summary sheet with
your entry showing scoring and
other information. Mailing dead-
line is April 18, 1981, to: Colleton
County Contestors, c/o Elliott
Farrell, Jr. WA4YUU, PO Box
994, Walterboro SC 29488. In-
clude a large SASE for a copy of
the results.

ERAA QSO PARTY

1400 GMT March 14 to
0200 GMT March 15

The Edison Radio Amateurs'
Association (ERAA) WABSVA of
southeastern Michigan will host
a QSO party to commemorate
ERRA's 40th anniversary. Those
wishing to participate should
exchange signal report and
state with the ERAA QSO Party
group. Phone operation only;
suggested frequencies are 3930,
7240, 14300, 21400, 28800,
146.52 simplex, and 144.73/
145.33 (ERRA repeater). The
ERAA QSO Party group will be
operating from Thomas Edison’s
first power station, Station A, in
historic Greenfield Village,
Dearborn, Michigan. QSL via
WABSVA, 12806 Royal Grand,
Detroit M| 48239. Participants
will receilve a certificate by
enclosing a business-sized
SASE.

Continued on page 98



The first personal
for under $200.

The Sinclair ZX80.
A complete computer—

only $199 95 plus $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It’s the Sinclair ZX80. The computer that
“Personal Computer World” gave 5 stars
for ‘excellent value.’

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, vou’ll be wnting
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips —
mncluding the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port-
able computer (6%2" x 812" x 1'2" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theur}r. there’s a chapter
of practice. 5o you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just

$6. 95, to Sinclair’s unique Computer Learning

Lab. And books, hardware options and

other accessories.

ZX80’s advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

m Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

computer

B Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

B Powerful text editing facilities.

B Also programmable in machine code.

B Excellent string handling capability—up
to 26 string variables of any length.

B Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

Sinclair's BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, apphications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 1s backed by a 30-day money-
back guarantee, a 90-day mited warranty
with a national service-by-mail facility, and
extended service contracts are available for
a minimal {:harge

Ell II |EII sinclair Research Ltd., 475 Main St.,
P.O. Box 3027, Wallingford, CT 06492.

Tu Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492,

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV. Also included is a connector for
a portable cassette recorder, if you choose to store
programs. ('I'ﬁu use an r;rrdmarv hiank cassette )

The ZXEEI is a family learning aid. Chaldren 10 and
above will quickly understand the principles of
computing—and have fun learning.

Master Charge or VISA orders call:

(203) 265-9171. We'll refund the cost of your call.
Information: General and technical—(617)
367-1988, 367-1909, 367-1898, 367-2555.
Phones open Monday-Friday from 8 AM to

8 PM EST.

I Please send me __ _ ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 I
shipping. (Your ZX80 may be tax deductible.)

I | enclose a check/money order payable to Sinclair Research Ltd. for $ l

I Name I

I Address I
City State Zip

I Occupation: _ Age: I

I Intended use of ZX80: I

I H:we vou ever used a computer? [ Yes [ No. *For Conn. delivenies, add sales tax. I

Do you own another personal computer? [ Yes [] No.

TH-3-1
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TEN-TEC SUPER RIG IS READY. For every band, every band
condition. With the latest in solid-state hf technology, the latest
in features. To make communications easler, more reliable —
super.

OMNI-C

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

All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with—for years and years.

3-Mode, 2-Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ranges: £500 Hz or =4
kHz. For complete flexibility in fine tuning, a DX work, or net operations.

Seven Response Curves. Four for SSB, three for CW. With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active

audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any
situation.

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

“Hang” AGC. New, smoother operation.

Super Specs. Optimized sensitivity—a balance between dynamic range

c'f‘sensitiﬁty (2 uV on 160 to 0.3 uV on 10 meters) Greater dynamic
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator.
200 watts input on all bands! 100% duty cycle on all bands for up to 20

minutes.

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

Super Design. All Solid-State and Broadbanded —from the pioneer,
Ten-Tlec. Modular plug-in circuit boards. Functional Styling with convenient
controls, full shielding, easy-to-use size (53%"h x 14%"w x 14°d).

Super Hercules Companion. Styled to match, plus separate receiving

antenna capability, plus transceiver front panel control of linear's
bandswitching (one knob does it all).

Full Accessory Line including filters, remote VFO, power supplies,

keyers, microphones, speech processors, antenna tuners—all in matching
color.

Model 546 OMNI-Series C.... $1289

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

HERCULES

Amateur Radio’s first full break-in solid-state kW linear amplifier. With the
reliability you'd expect from the pioneer in high-power solid-state
techmbg.:—'l'EI‘*i-TEg

All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull
solid-state amplifier modules with an output combiner. Super solid.

Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEC. For
fast, effortless changing of bands. Super easy.

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

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

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

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

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

Super Power S oximately 45 VDC (@ 24 amperes,
operates on 105/ AC or 210 VAC. Tape wound transformer and
choke reduce weight (50 Ibs.) and size (7%"h x 15%"w x 13%"d). Separate
enclosure.

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

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

TEN-TEGC I

SEVIERVILLE, TENNESSEE 17882
EXPORT 6718 LINCOLN AVE, CHICAGO, ILL 80848
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73 Magazine does nol keep SUDSCrip-
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 130

Signalorafters Presents

The Most Advanced
Automatic Computing
Power Meters.

In Amateur Radio!

[

MODELS 31 and 32*

Our portable Models 31 and 32 feature
the same state-of-the-art technology
that is incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR “calibrate” controls
and switches! Signalcrafters’ custom
integrated circuit makes power and
SWR measurement a “handsoff” opera-
tion by automatically computing SWR.
The resultis unparalleled accuracy and
ease of operation.

FEATURES:

® CUSTOM IC—Computes SWR from
the level sensed on the transmission
line independent of the power level.
This analog computer operates over
a range of only one watt to the full
scaic of the meter with unequaled
accuracy. -

e RUGGED TAUT-BAND METERS—
Provide accuracy and readability
that must be seen to be appreciated.

e HEAVY DUTY CABINETS—Hand-
some heavy duty metal cabinets
complement virtually every trans-
ceiver on the market today.

® TWO MODES—PEAK OR AVER-
AGE—The amateur may choose be-
tween either peak or average power
readings.

® POWER REQUIREMENTS—Due to
the advanced low current design,
battery life is truly outstanding, mak-
ing this meter a natural for portable
or field day operation. Uses standard
9 volt battery or 120V AC with op-
tional AC adaptor.

® ATTRACTIVE
AFFORDABLE PRICING
*Model 31A (0 to 200w)

318 (0 to 20w)
........ only $149.00
Model 32A (0 to 200w, 0 to 2000w)
32B (0 to 20w,
86 0 to 200w)
rd S S Y only $169.00

SIGNALCRAFTERS, INC.

5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-65665; TELEX 42-4171

All Signaicrafters products are designed, engineared,
and produced in the U.S_A. Prices mciude shipping to all
US A VISA and Master Charge accepted Kansas Ress-
dents please add 3% percant

HI-Q BAL;IN

e For dipoles, yagis, inverted

vees & doublels
» Replaces centér insulalor O', l&' O
e Puls power in antenna s |

» Broadbanded 3-40 MHZ

e Small, ightweght and
weatherprool

e 1,1 Impedance rato

e For full legal power and more
e Helps elimmate TV

s With SO 239 conneclor

$10.95 "

HI-Q ANTENNA
CENTER INSULATOR

" Handles lull legal power
€ j% : and more

S5-95 With SO 239 conneclor
HI-Q ANTENNA

END INSULATORS

Rugged, lightweight, injec-
tion molded of top guality
material, with high diglec-
tric qualities and excellenl
weatherability. End insula-
tors are constructed n a
spiral unending fashion 10
permit winding of loading
colls or partial winding for
tuned traps.

May be used for

e Liuy wirg slraun insulalors

54.95 e End ar cenler nsulators o

HI-Q
Ealun

Small rugged
weatherpe ool

Thaigl € L0 |t

Replaces center nsulator

Emraat Ma
A B 350 anignas
s Cansiruchon of antenna oad
ng cods o multiband traps
WITH HI-O
PRICE WITH CENTER
MODEL BANDS LENGTH HI-O BALUMN INSULATOR
Dipolen
D-80 80,75 130 S$2895 $24595
D-40 40,15 &6 2595 2195
D-20 20 a3 24 95 2095
D15 15 22 2395 19.95
D-10 10 16 2295 18.95
Shortensd dipoles
SD-80 B0,75 a0 31.95 27.95
SD-40 40 45 28.95 24.95
Faraiied JiGokés
POB010 8040201015 130 39.95 30.95
PD-4010 40201015 66 3385 2995
PD-B040 80,40,15 130 35.95 31.95
PD-4020 40,20,15 66 29.95 2595
Dipale shortenem - only, same as included in S0 models
S-80 80,75 $11.95 pr
S-40 40 $1095 pr

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

Antenna accessories —available with antenna orders
Mylon guy rope 450# test 100 feet $1.49
Ceramic (Dogbone Type) antenna insulators .70 pr
S0-239 coax connectors 55

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

Dealer Inquinies Invited

Van
Gorden
Engineering

BOX 21305, S. EUCLID, OHIO 44121
w373
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RTTY LOOP

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

Last month we took a look at
the Microlog ATR-6800, one of
the new breed of RTTY stations.
This month shall be an examina-
tion of what it takes to put a unit
like this on the air, and what op-
eration itself is like.

To begin with, let me take a
moment to describe the situa-
tion in the station when the
ATR-6800 arrived. The station
here is nothing fancy, consist-
ing of basic equipment which
may be found at many a ham’s
shack (see Fig. 1). The transmit-
ter is a Heathkit® SB-401, with
an SB-303 receiver. A SB-650
digital display makes readout of
the receive frequency easy,
although when in the RTTY
mode the display is offset by the
BFO frequency, in the 3-kHz
range—makes things tough! In-
coming RTTY signals are de-
modulated by a HAL ST-6, and
normal printing is on an old Tele-
type* Model 15. Paper-tape
equipment is in the loop, but not
used too much. Keying of the
transmitter Is by the circuit de-
scribed some time ago in 73, off
a magnetic reed relay in the
loop.

In the interests of moderniza-
tion, | will add that a 6800-based
computer resides in the shack.
By cabinet it is an SWTPC, but
the guts are an amalgam of
SWTPC, Smoke Signal Broad-

casting, GIMIX, and Leavey
Labs. A versatile RTTY program
is often booted in to interface
with the ST-6, and take the
chores away from the Model 15.

Enter the ATR-6800! The unit
is provided with an assortment
of cables which already have the
special connectors required at-
tached to one end, and several
common plugs to mate with
many types of amateur equip-
ment. In order to receive signals,
the ATR-6800 must, of course,
be provided with receiver out-
put. Unlike many other units
which only accept speaker
audio, albeit the most common
input provided, the Microlog will
accept digital (TTL), RS-232, or
audio, depending on the mode,
and with Morse will even accept
a hand key. Now, that's versatili-
ty. Nevertheless, | connected
the audio output of the SB-303
to the ATR-6800. Connecting the
RCA-type plug, which was pro-
vided, to the prewired cable was
all of a five-minute job.

Again, a great variety of out-
puts is available, from grid-block
compatible keying for Morse to
RS-232 on Baudot and ASCII. |
selected the standard AFSK
tones, which | fed to the SB-401
through another phono plug.
Connection to a scope is option-
al; the input and output are
enough to get you on the air.

Turning the transmitter on
produced an unpleasant sur-
prise: The transmitter keyed and
stayed on, no matter what the

MOD
1]
LOOP
LOOP KEYER
H ET"“ I
AUDIO OUT
s8-303 s58-401
RECEIVER TRANSMITTER
AUDIO OUT ¥ wike

Fig. 1. Station wiring.
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status of the ATR-6800. Some
quick diagnostics revealed the
problem. | was feeding the audio
directly into the SB-401, and de-
pending on the presence or ab-
sence of AFSK out to activate
the transmitter through the VOX
circuit in the transmitter. Unfor-
tunately, the AFSK was always
present, transmit or receive. The
designers thought of this, how-
ever, and one quick cut and
jump was done to set the unit up
for the correct mode of opera-
tion.

| recommend that if you are
purchasing one you should
specify whether you want to use
the audio out to key a VOX cir-
cuit. The change is not diffi-
cult—if you have a factory rep-
resentative there to do it, as |
did!

Now we scanned the dial
looking for stations. Several
were noted in the eighty- and
twenty-meter bands, and most
could be tuned with little dif-
ficulty. Lacking an external
scope, the method of tuning is a
bit primitive, at best. One light is
provided, labeled as a “Tuning
Indicator.” This light goes on
and off with FSK signals, only it
takes quite a bit of practice to
get it to flicker just right.

As another aid, a "reference
tone" is available. This is an on-
board speaker that sounds a
tone when you are tuned fairly
closely. Only problems are that
in a noisy shack, with the
speaker blaring, the low level
from the small internal speaker
Is a bit hard to hear, and the trig-
gering is again somewhat am-
biguous. Certainly, using an in-
expensive scope on the provid-
ed outputs makes tuning in
signals much easler.

Prior to initiating a call,
several memory buffers are
available to be filled with call-
signs, CW identifier, etc. Using
the SHIFT, CONTROL, and ID
keys, this can be done relatively
quickly. It, again, takes some
practice to remember some of
the function codes, but they are
well detailed in the manual. The
end result is a closing identifier
that gives the station call in
RTTY and Morse, then automati-
cally switches to receive.

After an hour or so of receiv-
ing and fooling around, we try to
make a few contacts. Problems
with the transmitter and receiver
aside (it's not the Microlog's
fault that the Heathkit RTTY
position prevents linking the
units together for transceive op-

——_________—

eration), we set up on frequency
and call CQ. After a few calls, an
answer sweeps across the
ether—and ol' fumble fingers
strikes.

You see, there is no button
marked “transmit’ or “receive”
on the Microlog. To transmit,
you send a SHIFT-KN; to re-
ceive,a CONTROL-SK (the key is
actually marked SK/RTN). Now,
if you send a CONTROL/KN, in-
stead of a SHIFT-KN, you go to
receive, instead of transmit, and
clear the buffers. SHIFT-AR, on
the other hand, will also go to re-
ceive, but only when the text
buffer empties out, useful for
typing ahead, and SHIFT-BT will
switch to RTTY mode from, say,
Morse, again when the text buf-
fer is empty. | don’t think a
SHIFT-SK does anything spe-
cial.

Confused? Well | was, and
when | relayed some of this to
Microlog the answer | got was in
the, “it makes mistakes harder”
vein. It also makes smooth oper-
ation harder, guys! To illustrate,
Fig. 2 is a summary of functions
and their commands. One of the
most obvious suggestions
would be to label keytops with
the SHIFTed or CONTROL func-
tion, just as they are now la-
beled with special Morse char-
acters.

One of the advertised fea-
tures of the ATR-6800 is that it
can be hooked up to a computer
to act as a terminal. Il can be,
but there are some problems.
First of all, the normal 40- char-
acter-by-24-line display is a bit
small for most work., Further, the
system is set up so that lower-
case is displayed when the shift
key is depressed, backwards
from most true terminals (modi-
fied TRS-B0s excepted). More-
over, several of the commonly
used symbols, such as brack-
ets, up-arrow, and backslash,
are not represented, and lower-
case letters are a bit abnormal,
with raised “p”, “q", “g", and
oyt

What is more intriguing is to
use the ATR-6800 as a stand-
alone computer itself, a possi-
bility that is on the horizon. Sev-
eral programs are currently
available which allow the unit to
output SSTV as three lines of six
characters per line, function as
a mailbox, autostart/WRU, or
several other modes. All of
these programs are available on
tape, and load from a conven-

Continued on page 97



SOMETIMES
THE BEST COSTS
ALITTLE MORE...

BUT you get a LOT more
for your money.
For instance:

@ Full length .72 character line and 24 line screen

® True "ASR" operation—type into 50 line on-screen
buffer while receiving

©150 line receive buffer and power off EAROM storage
®Ten HERE IS messages plus CW ID, WRU, and SEL-CAL
® Original split-screen plus bright/dim display of RX/TX text
# Control Functions clearly marked on the keytops
@ On screen status indicators and time
@ P31 eye-ease green screen phosphor (white also available)
®All three modes—CW, Baudot RTTY, and ASCI|
Computer code
@ Upper/lower case ASCII with all control characters:
110-9600 baud
@ ST6000 multiple active filters and detectors
for super reception
@ Crystal controlled TX tones matched to RX filters
for true transceive
@Interface LOOP, RS232, MIL188 and CMOS with
no extra options to buy
@ Full RS232 Modem connector and full or half-duplex
for computer use

@ HAL one year warranty and ten years’ experience
with RTTY

=« ANDTHEN

SOMETIMES
ITDOESN'T!

COMPARE with other similarly
priced systems—note these
extra features and better
performance for fewer dollars:

@Full length 72 character lines and 24 line screen

@"Semi-ASR" operation by typing into 255 character
buffer while receiving

@ Pretype the entire 1728 character screen
@ Two programmable HERE IS messages plus CW ID
® Keyboard Operated Switch (KOS) for automatic TX/RX control
@ Bright/dim display of RX/TX text
@ Labeled controlled keys plus on-screen status line
for easy operation

®All three modes—CW, Baudot RTTY, and ASClII
Computer code

®1-175wpm CW, 80, 66, 75, 100, 133 wpm Baudot;
110, 300 baud ASCII

®Word wrap-around, Unshift On Space, Synchronous Idle

@ Edit as you type with Word Mode

@ High performance external demodulator rather than
built-in compromise

@ Internal Loop Supply and Motor control for full TTY
machine compatibility

@ Solid state RTTY Loop interface; both cathode and
grid-block CW outputs

@HAL one year warranty and ten years' experience in RTTY

DS2000, MR2000
ESM914, ST5000




LETTERS

| wish to express some opin-
ions in regard to the recent FCC
deregulation of the 6-meter
band.

in a band use proposal, in
Looking West, | was shocked to
note the complete lack of con-
sideration given to the radio-
control enthusiast.

As | am sure you know, 53.1,
93.2,53.3,53.4, and 53.5 MHz are
actively used by amateur radio
operators for R/IC purposes.
Commercial as well as kit equip-
ment is manufactured using
these standard R/C frequencies.

Bill Pasternak WAGITF men-
tioned in one of his follow-up
reports that few if any negative
comments were received by him
regarding the 6-meter band pro-
posal. Since these 6-meter fre-
quencies are used by amateurs
in R/IC clubs throughout the
United States, a change of this
sort would not be welcome.

Further, the Academy of
Model Aeronautics, the major
R/C organization in the United
States, also recognizes the pres-
ent 6-meter frequencies as stan-
dard amateur assignment. | rec-
ommend that amateurs not in-
terested in R/IC work at least
consider those that are.

It Is unfortunate that many
amateurs interested in R/C do
not have interests in other
modes of emission. This being
the case, it is difficult to find out

what is going on and what is be-

ing proposed. But, when we
think about it for a minute: When
was the last time any major
amateur publication had any
coverage on radio control?

Norman W. Pedersen KB6KQ
Bellflower CA

HAVE A STROKE!

This letter is addressed to all
the kooks who have nothing bet-
ter to do than QRM the traffic
nets.

On August 21, 1980, my OM,
W1GMA, suffered a massive
stroke at 6:00 am Costa Rica
time. Living way out in the coun-
try, we do not have a telephone.

20 73 Magazine = March, 1981

None of our near neighbors has
a phone. It is four miles by road
to the nearest phone.

My husband, “Doc,"” is a large
man and | was unable to move
him from the bathroom floor
where he was unconscious. |
hastily threw blankets over him
to keep him warm and ran to the
ham shack. | called in a triple
break on 14313 where Dick KV4lJ
was net control.

Dick said, “The person calling
break break break...Do you
have an emergency?"

| said, “You better believe it,
Dick."

| identified and said that |
thought my husband had just
had a stroke and | had no phone.
Could he raise someone in
Costa Rica to get an ambulance
for me? | gave instructions for
the way to my home and withina
half hour TI4FHC arrived fol-
lowed by an ambulance.

This, my friends, is what ham
radio is all about! Talk about
service? | probably couldn't
have done so well with a phone
with my lousy Spanish.

| regret that the stroke was so
massive that there has been lit-
tle hope that | will ever regain
the beautiful man | had the day
before, but he is now at Walter
Reed Army Medical Center and
getting the best possible ther-
apy. | have returned to Costa
Rica temporarily, after a month
in Washington. | will return to
the states from time to time to
check on his progress. When he
is well enough, we will both
return here to live the lovely life
we have.

My profound gratitude to the
14313 nets, to TI4FHC, and to all
who assisted in this ordeal. To
the K4 who insists on operating
Y2 kHz above the net: HAVE A
STROKE!

Kayla Hale W1EMVITIS
Alajuela, Costa Rica

APPLIANCE USERS

With regard to the letter from
Alan Davis KB7HM and Wayne's
reply, ‘Let’'s hear it for the code-
free, theory-free license,’’
December, 1980, 73 Magazine, |
must agree that most modern
day hams are appliance users.

With the state-of-the-art what
it is, how many hams have the
laboratory test equipment to
produce commercial-quality
ham equipment? It is cheaper to
purchase the store-bought
equipment, even if one could
locate the components to build
good ham equipment.

However, | cannot quite go
along with the idea of the code-
free, theory-free ham license.
Eleven meters speaks against
such a concept. Throughout the
years, hams have been admired
and respected for the effort that
they were willing to put forth in
order to obtain a ham license.
Most hams do not regret having
expended that time and effort.
Of course, there always has
been, and always will be those
who want something for noth-
ing, and this type of person
keeps on demanding more. As a
compromise to these some-
thing-for-nothing demands, |
would like to offer the following
suggestions.

Leave the frequency alloca-
tions for both CW and phone ex-
actly as they stand at the pres-
ent time. Those who wish to
operate nothing but phone
could be granted a code-free/
theory-free license, which would
allow them full phone privileges
in all presently established
phone bands. This could be
handled in the same manner CB
licenses are handled.

Those people who desire to
upgrade their status from ap-
pliance user to radio operator
and still retain full phone privi-
leges would be required to pass
the following code tests:

S-wpm code speed for operation
in the Novice class CW bands.

13-wpm code speed for opera-
tion in the General class CW
bands.

15wpm code speed for opera-
tion in the Advanced class CW
bands.

20-wpm code speed for opera-
tion in the Extra class CW
bands.

All code tests except the
20-wpm test to be given by a cer-
tified volunteer examiner, being
at least one grade above the per-
son being examined. The
20-wpm code test should be ad-
ministered only at a field office
of the FCC. This proposition
would take a lot of the work load
off of the FCC and give them
more time and money to chase

rule violators, jammers, bootleg-
gers, etc.

Many people who would like
to become hams but have never
been willing to buckle down and
earn the license will probably
find this stupid idea very appeal-
ing. However, | doubt that very
many already licensed hams will
find much appeal in this idea.

| know that if this proposal
was to be carried out, it would
not cure 100% of ham radio’'s
ailments. However, it would give
the freeloaders something for
nothing and still leave some-
thing to be gained for those who
were willing to expend a little
bit of time and effort. Regard-
less of what a few people may
try to lead us to believe, CW is by
no means dead, and it still has
its place in the radio hobby.

Verle D. Francis WOSZF
McCook NE

TREASURE ISLAND

Wayne, | enjoy your magazine
now as | have for 15 years.
No, your editorials are not too
long for some of us, the mixture
of nostalgia and modern topics
blends into an interesting few
minutes of reading.

Yes, at Treasure Isle in
1942-43, | did carve WEECB into
one of the desks that you appar-
ently sat in at a later date and |
was amazed that you copied
several of the calls to remember
30 or so years later in one of your
writings.

Like you, | joined the Navy in
early 1942, took an accelerated
EE (without calculus) course at
the University of Houston, on to
T.1., then to New London for sub
school where | was detained for
18 months to teach code to
some of the “90-day wonders™! |
went to the South Pacific on the
Green Hornet AS-23 sub tender,
and had a few rides on the USS
Archer Fish before ending the
war in the Subic Bay! We heard
stories about the USS Drum but
we also had our hands full in the
China Seas and | can't remem-
ber feeling necessarily sorry for
you!

Amateur radio (W6ECB, Ii-
censed in 1934) has given me
many friends, a Navy way of life,
many hours of pleasure, many
dollars spent, and many (40)
years of married bliss (because |
was home).

| agree that we must get more

Continued on page 94



BLAZING THE FRONTIER OF
MICROCOMPUTER

COMMUNICATIONS
o
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INTRODUCTORY PRICE

*339%

FREE 55 kimincLuoeo
COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

« 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re- « PL TONE OSCILLATOR BUILT IN: Frequency ts adjustable to access PL

SUPERIOR
COMMERCIAL GRADE
2.METER FM TRANSCEIVER

ceive and transmit 142.000 to 149995 MHz in selectable steps of 5 or 10 kHz repeaters.
COMPARE! « MICROPHONE VOLUME/FREQ. CONTROL: Both funclions may be
« SIZE: Unbelievable! Only 6%" by 2%" by 9%". COMPARE! adjusted from either the microphone or front panel
« MICROCOMPUTER CONTROL: All frequency control 1s camed out Dy a » NON-STANDARD OFFSETS: Three accessory ofisets can be obtained for
microcomputes ] CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are
« MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is BUILT IN! COMPARE!
pressed, a briel musical tone indicates positive enlry into the microcomputer. « 25 WATTS OUTPUT: Also S watts low power to conserve batteries in portable
|’_ .l_-j M .F-l}u:- ;:: ! LUSE.
« PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR « GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs lor
PANEL: Frequency is selected by buttons on the front panel or microphane, superior visitility.,
» 8 CHANNEL MEMORY: Each memory channel is reprogrammable and stores - RECEIVER OFFSET: A channel lock switch allows maonitoring of the repeater
the frequency and offset. Memory is backed up by a NICAD battery when input frequency. COMPARE!
power is removed « SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting
» INSTANT MEMORY 1 RECALL: By pressing a bution on the microphone or and 0.19 uV for12-dB SINAD. The squelch sensilivily is superb, requiring less
front panel, memory channel 1 may be accessed immediately than 0.1 uV to open The receiver audio circuits are designed for maximum
- MEMORY SCAN: Memory channeis may be continuously scanned for quick intelligibility and fligelity. COMPARE
location of a busy or vacant frequency. « ILLUMINATED KEYBOARD: Keyboard backlighting allows it 1o be seen at
- PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in night.
steps of 5 or 10 kHz. Scan limils are easily reprogrammed « TRUE FM, NOT PHASE MODULATION: Transmilled audio quality i1s op-
- DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The timized by the same high standard ol designand construction as is found in the
scanner stops by sensing the channel center, so the unit always lands on the receiver, The microphone amplifier and compression circuits offer intelligibility
correct frequency. COMPARE this with other units that claim to scan in 5-kHz second (o none,
sleps! « OTHER FEATURES: Dynamic microphone, buill-in speaker, mobile mounting
« THREE SCAN MODES WITH AUTO RESUME: "Sampling” mode pauses al bracket, external remote speaker jack(head and radio) and much, much maore.
busy channels, then resumes. "Busy mode stops at a busy channel, then All cords, plugs, fuses, microphone hanger elc. included. Weight: 6 Ibs.
resumes shorlly after frequency clears. "Vacan!” mode stops at a vacan! - ACCESSORIES: C8-ECK 15-fool remote cable . .. $35.00. CS-6R 6-amp ac
channel and resumes when signal appears. Il desired, auto resume may be power supply - . . $58.95. C5-AS remole speaker $18.00. CS-TTK touch-
pravented by pressing one button. COMPARE! tone® microphone kit (wired and tested) . . . $39.95.

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

AIGIATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

1817 S W. 129th Terrace. Miami, Florida 33176
relephone (305) 233-3631 « Telex: 80-3356 k= 1 % - =
US. DISTRIBUTOR« DEALER INQUIRIES INVITED

10URS: 9 - 5 Monday thru Friday
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.

le: | Bargs
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AWARDS

Bill Gosney WB7BFK
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 98277

This week | received a very
nice letter from Lynn Hansen
KAOCLQ who represents the
Central lowa Radio Amateur
Club. In her letter Lynn provided
me with the details of their new
award entitled the Tallcorn DX
Award.

TALLCORN DX AWARD

Applicants wishing to meet
the requirements of this DX
award program must confirm
contact with three or more mem-
bers of the Central lowa Radio
Amateur Club. While there are
no band or mode restrictions,
there is the need for complete
and accurate logbook informa-
tion for each contact made. This
DX award is issued free, but, ap-
plicants are asked to submit a
large business-sized SASE and
50 cents to defray cost of

postage.

The members of the Central
lowa Radio Amateur Club are
active in various modes of oper-
ation. You may find them on CW,
phone, RTTY, and SSTV. Should

you wish a single-band or spe-
cific mode qualification, | sug-
gest you write the club directly
and arrange a roster of the mem-
bership and at the same time ar-
range a schedule with a few of
the operators.

Inquiries may be directed to
the Central lowa Radio Amateur
Club, PO Box 39, Marshalltown
IA 50158,

WORKED ALL
LYNCHBURG LADIES AWARD

The Lynchburg Amateur
Radio Club announces the avail-
ablility of a new plece of “wall
paper." This award, the Worked
All Lynchburg Ladies Award,
may be earned by working three
YL members of the Lynchburg
Amateur Radio Club. If you think
that's difficult, sympathize with
Lynchburg area amateurs. They
must work five Lynchburg
Ladies on modes other than
repeater operation.

This award is available at no
charge. The applicant should
submit the usual logbook infor-
mation and it would be advis-
able to enclose a small donation
to offset any postage expense.
Submit your entry to Rachel

cﬁ’ﬁ
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Bush, 1109 Dandridge Drive,
Lynchburg VA 24501.

73 MAGAZINE
AWARDS PORTFOLIO

If readers are still seekKing
copies of our detailed awards
program, find your September
and October, 1980, back issues,
as all nineteen award incentives
for both the domestic and DX
award hunters are listed there.
Each was designed to be the
ultimate in operating achieve-
ment. Back issues of the Sep-
tember and October, 1980, edi-
tions are available by writing or
calling our Bookstore.

SWISS BEAR AWARD

The New Bern Amateur Radio
Club is sponsoring the Swiss
Bear Award. This award will be
given for working 3 different
amateur stations In the New
Bern area within the period of
October 23, 1980, and October
23, 1981.

Extracts from logs for QSOs
during this period, along with an
SASE, or in case of DX stations
two IRCs, should be sent to:
New Bern Amateur Radio Club,
Inc., PO Box 2483, New Bern NC
28560.

The Award consists of a cer-
tificate depicting the Swiss
Bear, symbol of both Bern, Swit-
zerland, and New Bern, North
Carolina, and stating that the
station has met the require-
ments for this award.

10

AWARDED

QCO@

FOR CONFIHMED BADIO CONTACT WITH

THREE

OR MORE MEMBERS OF THE

CENTRAL IOWA AMATEUR RADIO CLUB

FROM

PRESIDENT
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Glancing at my wall full of DX
awards, it's staggering how
much investment is represented
just in postage costs to gather
the required QSL cards to quali-
fy for these achievements. Just
as a guesstimate, | must have
spent well over a thousand
dollars in IRCs and greenbacks
over the past three or four years.
Well, the expenses for stateside
confirmation aren’t much bet-
ter. Finally, however, we are
pleased to learn of a new state-
side QSL service that promises
to relieve much of the formal ex-
pense in getting the job done.
Known as the US QSL Service, it
is founded and managed by
N7BMY and KB7JW, both of
Mulino, Oregon.

US QSL SERVICE

Can you believe it? One ad-
dress for all your domestic QSL-
ing, both incoming and out-
going, for all ten call districts, in-
cluding Alaska and Hawali?
Unbelievable, you say!

Available now to all licensed
amateurs in all fifty states, the
service uses professional file
clerks to ensure accurate,
speedy, and ongoing QSL han-
dling. Emphasis is placed on hir-
ing the disabled, people who
want to be self-sufficient but
need an opportunity to do so.
The service asks for a very mini-
mal 25¢ for each incoming batch
of up to 20 QSL cards. This
covers wages and operating
costs incurred in processing the
correspondence,

In comparison, to show how
the service can be of benefit to
all of us, consider the present
cost of sending twenty QSL
cards. At 10¢ each, you'd spend
$2.00 in postage alone. In addi-
tion, you have to look up all
twenty addresses, which can be
difficult, expensive, and more or
less frustrating after you go
through a stack of cards.
Chances are some of the con-
tacts were new calls, not yet
listed in the Callbooks, or per-
haps a new address has not yet
been inserted in the present ad-
dress listing. Need we say
more? Now, to send these same
QSL cards to the US QSL Ser-
vice costs you up to 85¢ (30¢
postage, 30¢ on two SASEs, and
25¢ handling charge). Think of it
this way: You have to only lick
three or four stamps instead of
20!

Who are the founders and

Continued on page 100



Switch it...
tune it...
load it...

measure it... |= e
send it...with P> vy

Heathkit
amateur

whatm are doing to
| sig'laL Heath has the amateur
gem'tuhelpyoudmtbettar .and to
save you money, too. Heath is your one-
headquarters for accessories, antennas and .
f:.rl:ipleteiuild—it—yuurself rigs. And they're all ot nn:i‘;:g;“'h“"d 2
y Load
backed by the more than 200 hams at Heath. reduces QRM during
The new Heathkit Catalog describes one of tune-up.
the most complete selections of ham gear any-
where. You'll also find the latest in home com-
puters, fine stereo components, color TV's,
precision test instruments and innovative elec-
tronics for your home...all in easy-to-build,
money-saving Kits.
It's one catalog you don't want to be without.
Write for your free copy today or pick one up
at your nearest Heathkit Electronic Center.

Send smooth,
easy-to-read CW

with the Heathkit HD-1410
Electronic Code Keyer.

;
SEND FOR FREE CATALOG ~-
Write to Heath Company, Dept. 011-754
Benton Harbor, Ml 49022. in Canada, write
Heath Co., 1480 Dundas Highway East,
Mississauga, Ontario L4X2R7.

VISIT YOUR HEATHKIT STORE

In the U.S. and Canada, visit your nearby
Heathkit Electronic Center where Heathkit
Products are displayed, sold and serviced.
See the white pages of your phone book. In
the U.S., Heathkit Electronic Centers are
units of Veritechnology Electronics Corporation.

Switching antennas

. 4® is easy with the low-priced
e a t l t SA-1480 Remote Coax Switch.

AM-410



YAESU FT-707
HF TRANSCEIVER

Checked any equipment
prices lately? When it comes to
equipment, hams have never
been able to get so much quality
and performance for so little
money. The new Yaesu FT-707
HF transceiver is a good exam-
ple. It offers features and per-
formance equal or superior to
top-dollar rigs of a few years
ago. Today, the FT-707 is one of
Yaesu's least expensive rigs. It
says a lot for the state of the art
when a relatively inexpensive
transceiver offers the features
this new Yaesu does. Let's take
a good look at it.

The FT-707 is similar in size to
rigs like the Kenwood TS-120S,
the Ilcom IC-701, and the Atlas
150. It covers all present and
planned bands between B0 and

10 meters, including the new
WARC bands. The bandswitch
itself has a very precise feel,
clicking smoothly into place,
rather than thunking noisily as
do bandswitches on many other
rigs. Just to the right of the
bandswitch is the vfo knob
which also seems to have been
engineered for the proper feel.

Yes, the 707 has the digital
frequency readout that we now
take for granted on high quality
gear, but it also offers a well-
calibrated and easy-to-read
analog display, useful when the
companion external vfo and
memory unit is in use. Just
above the vfo knob are four
status LEDs, telling which vfo is
in use, if the marker generator is
switched on or off, and whether
a crystal-controlled frequency
has been selected.

The Yaesu 707 line.
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The display that attracts the
most attention is the front-panel
meter, which is a multi-segment
bar-type LED display. The lower-
value segments glow green,
higher readings are yellow, and
the highest readings show red.
This display does more than im-
press your friends. It allows you
to keep tabs on signal strength,
relative power output, and alc
level.

Whether LED displays are
really better than regular meters
has been a subject of much
debate lately. For the purposes
it serves on the 707, the LED dis-
play works admirably, particu-
lary in mobile installations
where a traditional meter would
be difficult to read while main-
taining safe operation of a
vehicle.

Other goodies on the front
panel include an effective noise
blanker, an i-f shift control, a
25-kHz marker generator, VOX
controls, an RIT control, and an
eight-conductor microphone
plug that permits scanning from
the mike if the rig is equipped
with the FV-707DM external vfo.
Also worth mentioning are the rf
gain control, fast/slow agc
switch, and fixed-channel oper-
ation switch. Along with the
usual antenna, key, and power
connectors, the rear panel
sports an rf output jack for use
with transverters, and sockets
for the external vfo and acces-
sories. Yaesu has managed to
squeeze a lot into a small
package!

Hands-On

Unpacking a new rig and wir-
ing it into the ham station is an
activity that most hams enjoy,
and the hams at 73 are no excep-
tion! We had the 707 and its ac-
cessories wired to ground,
power, and our Alpha 374 ampli-
fier in no time at all. The human
engineering that went into this
rig is obvious; few other rigs
we've seen have interfaced with
such ease. Like the lcom 701,
this rig has a relay box that is
necessary if you plan to use
both an amplifier and the exter-
nal vfo. Even if you will only use
an amplifier, this accessory is
worth purchasing; it makes in-
terfacing much simpler.

As soon as the rig was in
place, the manual read, and
basic operating parameters
checked, we put the rig through
the infamous 73 wringer. We
connected the 707 to our Drake
DL-1000 dummy load and

checked the power output in the
CW mode. A Bird wattmeter con-
firmed Yaesu's claim of full out-
put on all bands. Our sample put
out 100 Watts =10%, with
highest output on 80 and 20
meters, and lowest on 40 and 10
meters. Several other rigs we
have tested have dropped by as
much as 50% on 10 meters. The
Yaesu's performance is admir-
able.

While we had the 707 on the
dummy load, we checked out
Yaesu's protection circuits. Like
most of its solid-state brethren,
the FT-707 finals are protected
with a high swr shutdown de-
vice. As the swr climbs, the rig
automatically reduces power to
protect itself. Many rigs carry
this to a fault, and almost any
swr at all on the line causes a
significant reduction in power
output.

Yaesu's engineers seem well
acquainted with the real world,
and they designed the 707 to
shut down only slightly at 2:1 or
lower. Limiting action is heavy
at 3:1 or higher, shutting the out-
put down to a small percentage
of its capabilities. This is a sen-
sible arrangement, since many
hams operate their equipment
into transmission lines with
moderate standing wave ratios.
Further, a defect in the feedline
or an improperly set coax switch
will probably cause the swr to
go much higher than 2:1. In
short, the FT-707's ability to pro-
tect its expensive output
devices is hardly curtailed, yet
the annoying side effects of
such protection have been mer-
cifully banished.

Other protection circuits in-
clude a temperature-controlied
fan and a thermal shutdown cir-
cuit. The instruction manual rec-
ommends a key-down period of
no longer than 30 seconds, but
we wanted to see how well the
707 protects itself, so we left it
key-down for several minutes.
Sure enough, the fan came on
after a minute or so, and contin-
ued to run after switching over
to receive. Having the fan run
until the finals cool off is an ex-
cellent idea. Unfortunately, our
unit was cursed with a noisy fan
which rattled in a most aggra-
vating manner. This was a prob-
lem peculiar to our sample, and
it shouldn't be encountered In
other 707s.

During normal operation the
fan never came on at all, con-
firming that the fan is only a
safety feature; the rig has
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KIM’s KT-34A4 . % . Broadbanded, efficient, compact!

Thanks for your interest in our KT-34A. We're glad to have tickled your curiosity. The KT-34A is a very
special antenna, representing the first significant step forward for tribander design in 20 or more years. It is
made for the amateur and the equipment of today, and advanced enough to meet the challenges of the future.

What makes the KT-34A so different from a conventional tribander? Basically, the traps, coils, and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacitors, all composed of
aluminum tubing! These allow the KT-34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes full 1/4-wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tribander (the sketch below shows the remarkable
metamorphosis of the KT-34A design).

Two driven elements are employed to make the KT-34A unusually broadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands (see the
VSWR charts). A KLM balun is supplied to allow direct feed from your 50 ohm coax.

Structurally, the KT-34A is built tough. No boom support is required. All the aluminum, including the
boom, is strong weather resistant 6063-T832 alloy. All the hardware is stainless steel except for the mounting U-
bolts. Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotation
is possible by most any ham rotor. Wind balance and wind survival are excellent. Boom length is only 16 feet.

To meet your future needs, the KT-34A is easily expandable. The KT-34XA Upgrade Kit, which adds two
new elements and doubles the boom length, produces substantial increases in performance. Your KT-34A
cannot become obsolete!

A great deal of thought and care has gone into the design of this antenna. It's not just another “me too”
tribander, but one developed from modern techniques, materials and engineering. We hope you will give it a try.
We know you won't be disappointed . . . .

15M

E 254 10M — ‘ . .
1881 I5M Conventional tribander element

1374 20M

KT-34A SPECIFICATIONS

Frequencies of operation:
14,0-14.350 MHz

21.0-21.450
28-29.750 Development of the KT-34 A element
Gain: 7 dBd + .3 dB across each band 10M C1
iig gg 32 1. Replace coils with lossless
; linear loading
Feed impedance: 50 ohms with balun supplied
Power rating: 4KW PEP 2. Fold back and symmetrically
Boom: 16 ft. x 3" O.D. place linear loading for
Mast: for 2" 0.D. (standard) —D = mechanical strength and
bal :
Element length: 24 ft. average RS
Turning radius: 16 ft. 3. Extend element to 1/4 wave
Wind area: 6 sq. ft. o l o on 15M. Fold back and de-
Wind survival: 100 MPH B couple tip with C2.
i - i rr o - M
Suitable Rotors: TR-44, Ham “M", HD-73, S e __l 4. Extend tip for 20M. Tuning
KR-400, etc. % 1881 20M ——=f of 15 and 20M is

Price: $389.95 independent.
KI.M P.0.Box816, Morgan Hill, CA 95037 I— -




The FRB-707 relay box.

enough heat-sink area to dissi-
pate the heat produced in nor-
mal operation. We never pushed
the finals hard enough during
any of our tests to cycle the ther-
mal shutdown device.

On the Air

Operating the 707 is a pleas-
ant and rewarding experience.
Its no-tune-up design permits in-
stant operation. Adjust the mike
gain on SSB or the carrier level
for CW to proper levels as indi-
cated on the front-panel meter,
and you are ready to go! Hams
who have never operated a
solid-state rig are in for an
agreeable surprise.

While searching for DX on 20
meters one night, | noticed that
tuning in individual signals
seemed relatively easy with the
707. Sure enough, when com-
pared to several other popular
rigs gracing the 73 ham shack,
the 707 came up with noticeably
wider bandspread. The only rig
in our possession that per-
formed better in this respect
was the lcom IC-701, whose digi-
tal tuning gives it an unfair ad-
vantage.

Selectivity is very good, with
two eight-pole if filters stan-
dard. 600-Hz and 300-Hz CW
filters are available as options.
The 350-Hz filter was installed in
our unit; switching it in provides
a startling reduction in interfer-
ence. Hams who enjoy CW (and
Novices in particular) should
consider a sharp CW filter nec-
essary equipment for any re-
ceiver. The i-f width control is ac-
tive on both CW and SSB, with
performance comparable to oth-
er rigs having a similar control.

If you have always yearned
for a rig that would allow you to
check into an 80-meter AM
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phone net, or check out the ac-
tion on 10-meter AM, you are
reading the right review! Seri-
ously, with the high level of in-
terest in converted CB equip-
ment, the AM feature allows en-
try into a world that is denied to
owners of many other modern
transceivers.

The quality of the manual also
bears mention. For whatever
reason, manuals for Japanese
ham gear do not enjoy a particu-
larly good reputation among
hams in the USA. Well, I'm
pleased to report that this isone
of the good ones. While obvious-
ly written by someone for whom
English is a second language,
the instructions are perfectly
clear and understandable.

Servicing information is pret-
ty good, too. We are provided
with complete schematics,
block diagrams, and a very good
circuit description. For those
with access to good basic test
equipment, there is a section on
maintenance and alignment. We
haven't seen too many manuals
better than this for any trans-
ceiver, whatever its country of
origin.

As with any piece of equip-
ment, we found a couple of
things we'd like to see Yaesu
change; in this case, serious
complaints were notably ab-
sent. The adjustment for side-
tone level can't be reached
without popping the top cover
off—we'd like to see it located
where it can be readjusted easi-
ly, perhaps on the back panel. It
also would be nice if the 707 in-
cluded some sort of a speech
processor. Yes, | know that they
are often misused, but there are
times when a processor is use-
ful. These are very minor prob-
lems, and | almost wish | could

find more to gripe about, but |
can't!

Power Supply

The matching FP-707 12-volt
power supply would be a wel-
come addition to any shack.
Regulation is very tight even
under full load and the supply
runs quite cool. (Except when
testing the rig's protection cir-
cuits!) There is one feature of
this supply that | was very
pleased to discover. When you
spend $150 on a power supply,
you want to be able to get a lot
of use out of it. Most supplies
designed to match a specific rig
have a special cable permanent-
ly attached and there is no way
to use the supply to power any-
thing else unless you tear into
the case and add your own con-
nectors. Yaesu has solved this
aggravating problem by putting
two multi-way connectors on
the back of the supply, in addi-
tion to the cable that goes to the
FT-707. These connectors are in
the main output circuit and can
provide the full supply current
output, which is 20 Amps inter-
mittent. Thanks, Yaesu! The
power supply is also provided
with a front-facing speaker,
which performs well for a
speaker of its size.

FV-TO7DM Extemnal Vio

The FV-707 is a truly unique
accessory,; it changes the whole
character of therig. It resembles
a traditional remote vfo in that it
allows split-frequency opera-
tion, but there the resemblance
ends. Measuring only one inch
high, the FV-707 is designed to
fit underneath the rig rather
than beside it, and once in-
stalled it seems to become part
of the rig itself. The FV-707 can
be programmed to store 12 fre-
quencies in its internal mem-
ories. Install two AA cells and
those frequencies will be held
for a year, even when power is
turned off! This eliminates the
need to buy crystals for often-
used frequencies, and it allows
an incredible flexibility of opera-
tion.

If you are a DX hound, you can
scan up and down the band,
searching for pileups, and pro-

_gram the frequency of a pileup

into each memory, to be recalled
later at your whim. If nets are
more your cup of tea, the FV-707
will help you keep track of those
as well. Indeed, the uses for
these memories are limited only
by your imagination!

The FV-707 also allows you to
scan up and down the band
electronically. On the front of
the unit are three buttons, mark-

ed Up, Down, and Fast. The first
two are self-explanatory, and

the Fast button works in con-

junction with the other two. Nor-
mal scan rate is one kHz per sec-
ond; push the Fast button at the
same time as the Up or Down
button and the rate increases to
10 kHz per second. With the op-
tional YM-35 microphone, fre-
quency scanning can be ac-
complished in the same manner
using switches mounted on top
of the microphone.

FC-707 Antenna Tuner

Designed specifically to com-
plement the FT-707, the match-
ing antenna tuner is a compel-
ling little box. Once you have an
FT-707 in your possession, the
matching tuner is hard to resist.
It sports a lighted meter that
keeps track of power output
with reasonable accuracy, as
well as serving as an swr meter.
An unusual but extremely handy
feature of this tuner is the built-
in dummy load, switch-select-
able from the front panel,

As far as the actual tuning cir-
cuit goes, it is important to real-
ize from the start that this tuner
doesn't intend to compete with
the larger and much more ex-
pensive tuners on the market.
Maximum power-handling cap-
ability is 150 Watts, and the
tuner will only tune coax lines;
there Is no provision for random-
wire tuning.

Still, the tuner performs its in-
tended job well, which is reduc-
ing swr on coax lines. Just for
fun, we tried tuning up a
15-meter dipole on 40 and 10
meters, and the FC-707 handied
the job easily. Naturally, such a
lash-up didn’t work very well, but
it did show off the tuner's capa-
bilities! This little tuner should
serve well in both mobile and
home installations.

Conclusions

Either on its own, or with its
accessories, the Yaesu FT-707
is a truly competent piece of
equipment. If you are a compul-
sive knob twirler, you'll find the
digital features of the external
vfo impossible to resist. If your
quest is for solid performance
on both SSB and CW, the 707 of-
fers that, too. Its extremely com-
pact dimensions make it an ob-
vious choice for mobile installa-
tions, yet the front-panel layout
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% . @ AWG 30 Wire
- .025” Square Posts
. @ Daisy Chain or Point To Point
. @ No Stripping or Slitting Required
? -JUST WRAP -....
@ Built In Cut Off
e Easy Loading of Wire
@ Available Wire Colors:
. Blue, White, Red & Yellow

traditional Wire-Wrapping

U.S.A. FOREIGN
_ PATENTS PENDING

JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE

COLOR PART NO. U.S. LIST PRICE
BLUE JW-1-B $14.95
WHITE JWi1w 14.95
YELLOW JW-1-Y 14.95
RED JW1R | 14.95
REPLACEMENT ROLL OF WIRE 50 FT.
BLUE RJW-B $ 2.98
WHITE RJW-W 2.98
YELLOW RJW-Y 2.98
RED RJW-R 2.98
JUST WRAP-UNWRAPPING TOOL
JUW'1 $ 349

OK MACHINE & TOOL CORPORATION 3455 CONNER ST,

BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 54

* MINIMUM BILLING $ 25.00/ADD SHIPPING CHARGE $2.00/NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX. |
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Heathkit's IM-5228 VT VM.

is such that it will be just as
comfortable in a home station. If
you have any interest in the new
generation of compact, solid-
state transceivers, this new
Yaesu deserves your attention.

For further information, con-
tact Yaesu Electronics Corp.,
6851 Walthall Way, Paramount
CA 90723. Reader Service
number 485.

Paul Grupp KA1LR
73 Staff

HEATHKIT®* MODEL
IM-5228 VTVM

When | talk to hams who are
thinking of buying a test meter,
they invariably seem deter-
mined to get one of the fancy
new digital meters. Now don't
get me wrong, | don't have any-
thing against digital meters; it's
just that they aren't necessarily
the best meter for everybody,
particularly if the budget only
allows for one meter. Digital
meters are not much help when

you are trying to interpret a fluc-
tuating reading, and, of course,
they tend to be more expensive
then a comparable analog
meter.

Recently, while shopping for
a new meter for the 73 ham
shack, | came across an old
friend, the Heathkit IM-5228
VTVM. This VTVM is hardly new
to the market; in fact, | think it
has been around a lot longer
than | have! But that's just what
makes it interesting. After all
these years, it's still one of the
best test equipment values on
the market.

The 5228 is a bench-type
VTVM. It comes with a gimbled
swivel mount that allows easy
reading of the meter, no matter
where you place the VTVM. A
slightly more compact version
of the same VTVM is available
from Heath for 10 dollars less.
Since the bench unit has all its
controls on the front panel and
also has a larger meter move-
ment, we opted for that model.

Kantronics' Varifilter.
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The 5228 measures dc and ac
volts and Ohms, and does so on
enough scales to allow easy in-
terpretation of any reading. |
won't bore you by repeating all
the specs here, since they're
available in any Heathkit cata-
log, but I'll list a few to give you
an idea of this meter's param-
eters.

The voltmeter section’'s
ranges extend from 1.5 volts full-
scale up to 1500 volts full-scale
in seven ranges each for ac and
dc. Maximum voltage capability
can be extended to 30 kV with an
inexpensive accessory probe.
Input resistance is 11 megohms
on all ranges, permitting accur-
ate in-circuit tests without load-
ing things down. The ohmmeter
section will measure 0.1 Ohm to
1000 megohms in six different
ranges.

The IM-5228 is capable of ex-
tremely accurate measurements,
but final accuracy depends on
how carefully the kit-builder
calibrates his unit. Any test in-
strument will need recalibration
from time to time, and the
Heathkit people are quick to
point out that one of the advan-
tages of kit-buiit instruments is
the owner's familiarity with the
unit, This familiarity encourages
the owner to periodically check
the accuracy of his meter and
align it when necessary, instead
of blindly hoping that the fac-
tory calibration is still good.

The basic $69.95 kit uses two
tubes, which means that the
VIVM must be warmed up
before use. A conversion kit is
available which replaces the
vacuum tubes with solid-state
devices. We couldn’t resist that
convenience, so we ordered the
conversion kit at the same time
as the VTVM.

Construction

Assembly was straightforward
and enjoyable. As is usual with
Heathkit products, the instruc-
tions were clear and easy to
follow. Parts identification was
easy with the life-sized pictorial
provided. The VTVM took about
fourteen and a half hours to put
together, working at a leisurely
pace.

A few minor points should be
kept in mind during assembly.
Be aware that when directions
indicate that a certain number
of wires must be present at a
soldering point, any wire pass-
ing through that point is
counted twice: once entering
and once leaving. Realizing this
may save you a frantic search

for something else to add to that
connection!

The hookup wire provided
was only just enough to do the
job. If you cut your leads too
long, you may run out. Also, the
wire provided was all the same
color. Different colors would
have made it easier to check
connections. Only one error was
discovered in our assembly
manual: On page 18, wires from
lug 4, not lug 3, are to be left free.

It was extremely satisfying to
find the VTVM working perfectly
the first time it was plugged in.
However, the solid-state modifi-
cation was yet to come. If you
plan to install this modification,
it is simplest to do it during the
initial assembly. The installa-
tion is not complicated, but it
does require the desoldering
and removal of several compo-
nents. The modification took on-
ly a few minutes and the VTVM
acquired no problems along
with its new solid-state devices.
Again, the unit worked immedi-
ately upon being plugged in!
Construction was easy and the
instructions were good. Even a
novice kit-builder should have
no problems with this one!

The Heathkit IM-5228 VTVM is
an old friend in an attractive new
cabinet. Hams looking for a
high-quality but reasonably-
priced voltage and resistance
meter will find that this meter
still represents one of the best
values on the market.

Additional information Is
available from the Heath Com-
pany, Benton Harbor M| 49022
Reader Service number 486.

Alyson Grupp N1BEJ
73 Staft

KANTRONICS VARIFILTER

If you've never used an active
audio filter to aid reception of
signals, you ought to try the
Kantronics Varifilter to improve
your listening pleasure. What is
a Varifilter? Good question. It's
a variable filter with variable
frequency and bandwidth, and it
allows you to select a peak or a
notch mode.

Suppose you are an avid CW
operator who likes to dig cut the
weak ones In a pileup. Maybe
your receiver is not quite up to
par in terms of its i-f selectivity,
and you're limited to a minimum
bandwidth of, say, B00 cycles. If
the big guns also happen to be
trying to work the same station
you are and their S9 4+ signals

Continued on page 89



When it comes to

AMATEUR
RADIO QSL’s...

ONLY BOOK!

US or DX Listings

callbooks

NOW READY!

Alaska Microwave Labs

A433SE.STHSTREET —DEPT. 73
ANCHORAGE. ALASKA 995504
(907)338-0340

TRANSISTORS

FT5.0GHZ
FT5.0GHZ
FT45GHZ

BFR90
BFR91
NEC 02135

TYP NF 2708 MAG
2DB @2 0GHZ

NEC 64535

NF 2.0 DB MAG
15DB @2.0GHZ

HOT CARRIER DIODES

MBD 101 UHF $1.50
ND4131 4GHZ NF—5.75DB $19.00
4GHZ NF—6.5 DB $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, 1000, 1200, 1800,
3900, 8200

TEFLONCIRCUIT BOARD

Approx. 3.5"x5.0"x.010 $5.50
Approx. 3.5"x50x.0312 $6.50
Approx. 3.25"x5.0"x.0625 $10.50
FEED-THRUCAPACITORS

1000 Pf Solder Type $.50
470 Pf Solder Type $.50

DUAL GATE MOSFET

RCA 40673 $1.50

GaAs FETS

FT8.5GHZ

5 60

CALL
TOLL

For the best dealon

eAEAeAllianceeAmecoeApplesASP
sAvantieBeldeneBenchereBirde COE
eCESeCommunications Specialists
eCollinse Cushcrafte Daiwa=DenTron
oJrakeeHustiere Hy-Gaine lcome [RLe KLM
e KenwoodeLarsene Macrotronicse MFJ
eMidlande Mini-Productse Mirage=Mosley
eNPCeNewlronicse Nyee Panasonic
ePalomar Engineerse Regencye= Robot
eShureeStandarde Swane Tempo
eTen-TeceTranscomeYaesu

MARCH
SPECIALS

ETO Model 76A 2 kW
linear

TenTec Delta 580 trans-
ceiver

Here they are! The latest editions. World-

MGF 1400 NF 2.0DB
@ 4GH MAG 15DB
MGF 1402 NF 8DB
@ 4GH MAG 18DB

RF -IF 1.C.

famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address Iinformation. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.S.

NEW YAESU FT-480R all-
mode 2-meters __ $469

KENWOOD TS-830S
transceiver ____ In stock!

TEMPO S-1, onl . $239

$28.50

MWA—110
RF-IF Amplifier |.C.

Edition features over 400,000 Ilistings, 1 To 400 MC 14 DB Gain T
yp
with over 100,000 changes from last —2.5 out @ 1DB Gain Compression with tﬂ“Chtone -2 $269
yvear. The Foreign Edition has over 3 Terminal In. Out & Ground $7.95 -
300,000 listings, over 90,000 changes. MWA—120 A P P L E D 1S k B ase d

Same as 110 But 8.2DBM

Qut at 1DB Gain Compression
MWA —130

Same as 110 But 18DBM

Place your order for the new 1981 Radio
Amateur Callbooks, available now.

System: Apple Il or Il
Plus with 48k RAM in-

$8 40

Esch _ Shgpng Tl Out at 1DB Gain Compression $8.90 Stﬂ“ﬂ'd, Disk Il with con-
= US Callbook $17.95 $2.55 $20.50 MWA—320 troller, RF Modulator;
1 Foreian 1 To 1000 MC 8DB Gain Type 0 $
C ”“m“ 516 95 *2 55 ’19 En 11.5 Out E:-E_l" 108 Gain GﬂmanEE:ﬂn New D 5 3_3 1 799
i i . i ‘— 1DB Response Flatness S9.70
Order both books at the same time for NES64 PLL $7.65

$37.45 including shipping. NES32 Video Amp

CHIP RESISTORS
50 OHM 1/2 Watt $1.50

COAX CONNECTORS

Apple prices include prepaid shipping
within continental United States
Erickson is accepting late model
amateur radio equipmenl for service:
full time technician on duty

Order from vyour dealer or directly from
the publisher. All direct orders add $2.55
for shipping. Illinois residents add 5%
cales tax.

SPECIAL LIMITED OFFER!

Amateur Radio BHOChastie Moun: S age s o S1S CALL TOLL FREE
BNC Plug for RG-58 1
only $2.50 postpaid SMA 5Chassis Mount Tab Terminal $6.75

$6.75
$6.75
$3.25

SMA Plug for RG-58
SMA Plug for RG-174
Type N Chassis ML. Sq. Flange

(800) 621-5802

Pegasus on biue field, red lettering. 3 ” wide x HOURS: 9:30-5:30 Mon.. Tues.. Wed. & Fri.

3" high. Great on Jackets and caps. Sorry, no Type N Plug For RG-9/RG— $3.75 e  9:30-9:00 Thursday ﬁ
call letters vi Type N Double Male $7.25 ommmms  9:00-3:00 Saturday
ORDER TODAY! PISTON TRIMMERS
w61 Triko 201-01M _5-3Pf, 1-8Pf. 3-1.8Pf $2 50 E R I C K S 0 N
WAARANTY Ofy SEMI. CDONDLCTOAS
mmmun OPEN AT 8PMEST MMUN' ATI N
I I Lnn I( INC. CLOSED AT B8PM PST U c 0 S

Dﬂﬂt. B

925 Sherwood Drive
Lake Bluff, IL 60044, USA

» Reader Service—see page 130

IF YOU DO NOT SEE
WHAT YOU WA

COD—-VISA-MASTERCHARGE

Chicago. IL 60630

0456 North Milwaukee Ave.
(312) 631-5181 (within ittingis)
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OSCAR 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-80™ 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

CFCAE 7 GEBITAL INFORMATION FOR RARCH OSCAE § ORBITAL INFORMATION FOR MARCE

OEBIT 8 DATE

TIRE EC. CROSSIWG ORRIT & DATE TINE EQ. TROSSING
{GHT] [DEGREEE WEST] 1GNT ] [DEGEEEE WEST|
28781 1 Flld4:45 §3.4 15223 1 3722 &7.8
£8793 i LR iw.d 1523% 2 FR4iz@y 8.3
2ipes ] BlRE-22 3).8 132%] 3 FRAE:5E §9.3
28818 L BRFT =41 78.6 13267 4 #8514 0.7
28811 5 Pi0l:56 $1.2 15181 3 masE: 10 T1.%
JBR41 ! Bagl:14 7.1 15295 & PRIl T3.1
2BR56 T 2955:29 50 .6 15389 T 210604 T4.3
L3869 ] Bl45:44 ina .3 15323 | #lig:5] 5.5
28881 b 24502 9.1 15337 9 #115:38 78.7
28894 e B143:117 103.7 15351 i Blidt24 T8.0
18306 11 PR42:35 87.5% 13365 11 B1Z5:11 79.2
28919 12 P136:58 1g1.1 15378 12 612958 Bl d
289311 13 Ba36: @8 B3.9 15393 13 134345 B1.6
28944 14 Bl3f:23 §5.5 15407 14 #139:11 BZ.H
28956 15 #P29:42 Ha.4 15420 15 fR01: 06 58.2
ZAFES 16 Bl33:58 98.9 15434 16 dE@5:5] 59.4
28981 17 #823:15 2.8 15448 17 FRlp:40 &h.6
28994 18 #l17:29 §E.4 15463 18 Be15: 28 61.9
+30BE i9 BBlE:4E Bl.3 15476 19 Mie:l3 63.1
I3 F1S im 211183 4.3 15459 0 ([ FEEET 4.3
29811 21 Mmie:21 9.7 15504 21 EB25:46 E5.5
iFP44 ad f104:36 1.) 15318 i EFi&:13 66.7
g | 41 #RR3: 54 18,1 15512 3 2M31%:1% 6§7.9
LIRS i4 EESE: 0T 31.7 15546 ad [ L ET g §3.1
IFmE2 I5 #i52:24 ins.3 15560 5 04832 .3
Fal L2 it =142 5.1 15574 i #@531:15 TL.E
31l n #145:57 18).7 15588 T gEsd: 2% 71.8
23119 ] PEg5:15 BB .4 1517 ¥ 28 #ifd:l2 T4.8
L9113 L #135:30 182.1 15616 a9 8T 58 T5.d
isles ie 18z 48 At.2 15619 id Bl112:44 76.4
19157 31 013383 100.6 15644 EH | B117:31 7186

$ DISCOUNT $

TR S"80® DEALER A301

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 next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day’s
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-95 MHz uplink, 29.4-29.50
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.

CSCAR 7 ORBITAL INFORMATION FOR AFRIL DHECAR 8 ORBITAL INFORMATION FOR APRIL

CREIT ¢ TIRE EQ.
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FREE
COMPUTER
CATALOG
UPON

26-300) 4X Color. ... ...
26-1145 R5-232 Boord. . . .
26-114070" K Interfoce
26-1160 Mini Disk

26-1171 Telephone Modem

Fast 100 CPS Centronics 730 Printer

]

11% DISCOUNT
Off List
64K 1 DRIVE $3440.00

No Taxes on Out of Stote Shipmenn

immediote Shipment On Mot Items

COMPUTER SPECIALISTS

1-800-841-0860 T7oll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC.

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. 5.W
CAIRO, GEORGIA 317728

REQUEST

26-1061 4K |

26-1062 16K Il
26-1063 32K 1N
2-Drives. R5232

Lorgest Inventory in SE USA

GA. PHONE NO. (912) 377.7120
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Features:

@ State-of-the-Art-CMOS Circuitry
® Choice of Message Slorage

-A. Six 50 character messages

-B. Twelve 25 characler messages

-C. 27 combinations of message

C. programming.

o Records al any speed— plays at any speed.
e Memory operating LED
@ Use for daily QSO or contests

PLUS:

‘““BRAND NEW?"”’

CHAMPION MESSAGE

MEMORY KEYER
Model TE-292

$125.95

@ Seif-completing dols and dashes
@ Both dot and dash memory

® lambic Keying with any squeeze paddie

550 wp.m.

® Speed, volume, tone, lune and weight controls

® Sidelone and speaker

® Low curreni drain CMOS battery ocperation—poriable

® Rear panel Jack for auxiliary power

® Deluxe quarter-inch jacks for keying and output

® Keys grid block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS

BATTERY

8995

Features: Model TE-284

® :State-of-the-Art CMOS Circuitry
® - Three choices of Message Storage
A. Two (50 character each)
message slorage
-B. Four (25 character each)
message siorage
-C. One 50 character ang
two 25 characler message
storage
® Records at any speed-plays at
any speed
.Memnry operafing LED
® (se for daily QSO or contests

PLUS:

F.*
1 b
Il-".__l..

o
ﬁ.

IR

® Self-completing dots and dashes
® Both dot and dash memory
® lambic Keying with any squeeze paddie

we B gy DELUNE SN SLACE SIWONT oI vEW

art ’
& WL - ‘J’t] L Ljr“ql;

f—
iRy
.

@550 wp.m.

® Speed, volume, tone, tune and weight conirols

® Sidetone and speaker

® L ow current drain CMOS bartery operation—portabie
® Deluxe quarter-inch jacks for keying and output

® Keys grid block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS

BATTERY

Model # TEZ01

Features:

® Agvanced CMOS message memaory

@ Two (50 char. each) message
storage

® Repear lunclion

® Records ar any speed—plays back
ar any speed

® Longer message capacity
Exampile send COQ CO COQ DX de
WB2YJM WBZYJM K—Ihen piay
second message on conlaci—de
WB2YJM QSL NY NY 579 573 Paul
Paul K

® Use for dary QS0s or conlests

$69.95

MESSAGE

MEMORY KEYER

PLUS:

e ———

® State-of the-arl-CMOS keyer

@ Sell completing dols and dashes

® Borth do! and dash memaory

®lambic keying with any sSqueeze
paddie

8550 wpm

® Speed, volume, fone, lune and
weight conlrols

® Sudetone and speaker

® Low current drain CMOS battery
operation—portabile

® Deluse guarteranch jacks for key
ing and oulpu!

® Keys grid bDlock and sold state rigs

e WIRED AND TESTED F ¥

GUARANTEED— A Y

RAC

| —

Features: Deluxe CMOS

Electronic Keyer
@ State-of-the-art CMOS circuifry
® Sell completing dots and dashes
® Both dot and dash memaory

speaker

panel swiltch

Model # TE144

® Speed, weight, tone, volume tune conlrols & sidetone and
@ Semi-automatic “bug’ operation & straight keying—rear

@® Low current drain CMOS baltery operation—portable
@ Oeiuxe quarter inch jacks for keying and output

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

550 wom

@ Wired and tested—fully guaranteed—Iless baltery

= ——

MODEL TE133 — same as TE144 with wg! and tone control internal, less semi-

auto keying.

MODEL TE122 — same as TE133 less wgt. tune, solid state keying

$49.95
§38.85

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
NY Res add tax

ELECTRONICS, INC
1108 RAND BLDG. -7
BUFFALO NY 14203

Plus $z.00 S'H

RAC

»* Reader Service—see page 130

The famous Palomar Engineers
preamplifier has been updated
and packaged in an attractive new
cabinet.

For the SWL there is the P-305
(9-v DC powered) and the P-308
(115-v AC powered) featuring full
shortwave coverage, selection of
two antennas, 20 db attenuator,
15 db gain control and on-off-

bypass switch.

For transceivers, the P-310X
features automatic bypass on
transmit, adjustable delay for
return to receive, and 350 watt

transmit capability.

All models have these features:
* Up to 20 db gain.
* Covers 1.8 to 54 MHz in four
bands.

* Low noise figure.
*Reduces image
spurious response.
*8"” x 5" x 3. Brushed
aluminum control panel.
Black vinyl cover.

* SO-239 connectors.
* LED pilot.

and

Order direct or from your favorite
dealer. Model P-305 Receiver Pre-
amplifier for 9-v DC $99.95. Model
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-310X
$129.95. Add $3 shipping/handling.
Calif. residents add sales tax.

Don’t wait any longer to pull out
weak, rare DX.

Palomar
Engineers

Box 455, Escondido, CA. 92025
Phone: |[714] 747-3343
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Reprinted from the Federal Register

47 CFR Part 97
[FCC 80-834]

Petition for Reconsideration of
Academy of Model Aeronautics
Concerning Interpretation of Amateur
Radio Service Rules To Allow a
Nonlicensed Person To Operate an
Amateur Radio Station To Control
Model Aircraft

AGENCY: Federal Communications
Commission.
ACTION: Interpretation of rule.

SUMMARY: The Commission’s staff was
asked to rule on the question as to
whether a person not holding an
amateur radio license could operate an
amateur radio station to control model
aircraft. The staff ruled that § 97.79{(d)
did not permit an amaleur radio station
to be operated by an unlicensed person
for the purpose of controlling model
aircraft since such use constitutes one-
way transmission. The basis for the
mlinﬂ was an interpretation of § 87.79(d)

permits unlicensed persons to
participate in two-way amateur radio
communications under the supervision
of & control operator, but not one-way
communications. The Academy of
Model Aeronautics petitioned for review
of this ruling by the full Commission.

The Commission en banc affirmed the
stafT s interpretation.
ADDRESS: Federal Communications
Commission. Washington, D.C. 20554.
FOR FURTHER INFORMATION CONTACT:
Maurice |. DePont. {202) 254-6884.
SUPPLEMENTARY INFORMATION:
Adopted: November 6, 1980.
Released: November 21, 1880

By the Commission:

1. The Commission received a letter,
dated April 10, 1978, from Mr. Francis E
Moeris of San Diego, California,
inquiring whether a person not holding
an amateur radio license could operate
an amateur radio station to control
model aircraft. By roply letter of May 18.
1979, Mr. Morris was advised that this
was not permissible under Part 97 of our
rules. The basis for the ruling was an
interpretation of § 97.79(d) which
permits unlicensed persons o
participate in two-way amateur radio
communications under the supervision
of a contral operator. The Commission's
staff ruled that § 97.79(d) did not permit
an amateur radio station tu be upented
by an unlicensed
of controlling moﬁ:l?wuﬂ smce rudl
use constitutes one-way transmission.

2. The Academy of Model Aeronautics
[AMA). the petitioner in this proceeding.
learned of the staff's letter to Mr. Marris.
(On Aagust 27, 1978, AMA requested the
Private Radio Bureau (Bureau) to
reconsider its interpretation of Rule
§ 97.79{d). The staff did reconsider the
ruling, and on Octaber 15, 1879, advised
AMA, through its attorney, Jack R.
Smith, that the communications relerred
o in § 87.78(d) are meant (o be two-way
communications. The stafl further
advised AMA thut the provisions of Part
97, unlike the Part 85 Radio Control
Service Rules, did not extend operating
privileges to non-licensed persons to
control model aircrafl. It is from this
decision thai the petitioner, AMA, now
seeks review by the Commission en
banc.

3. In ils Petition for Review, filed
November 14. 1970, petitioner presents
three questions:

(a} Whether the Bureau erred in ils
construction of the term “third party™?

(b) Whether the Bureau Ilmproperly
interpreted the Part 97 Rules in holding
that the radio control provisions were
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not parallel in all respects to the Radio
Control (R/C) Service Rules?

(¢) Whether the Bureau's
interpretation of “third party” is
incomsistent with other Part 97 rules and

with lo cognized Amateur practice?
4. At the outset, it will be useful to
restate Ihu principal issue in this

proceeding. The question is whether or
not & persan. who is not a licensed
amateur radio operator, should be

itted to te an amateur radio
mun for Ihzmpm-pue of controlling a
model aircraft. It is in this context that
we believe that the matter should be
addressed. It should also be noted that
the Amateur Radic Service and the
Radio Control Service are essentially
different. The Amateur Radio Service is
for technically-inclined persons who
wish to leam about and experiment with
radio communications equipment and
operating techniques. On the other hand,
the Radio Control Service is for anyone,
whether technically inclined or not, who
wishes to use radio for controlling a
remote object.

5, One of the fundamental purposes of
the Amateur radio service ia the
recognition and enhancement of the
value of the service to the public as a
voluntary noncommercial
communication service. In furtherance
of this aim, a licensed amateur operator
may permit a non-licensed person, i.e.. a
third party, to participate in amateur
radio communications from his station,
provided that a control operator is
present and continuously monitors and
supervises the radio communication lo
insure with the rules. An
illustration of this type of third-party
truffic is where United States military
personnel stationed overseas, who are
not amateur operators, are enahled to
converse with their families back home
via & two-way Amateur radio hook-up.
To effect such communications, the
countries involved must have assented
to third-party traffic and licensed
Amateur radio operators must be (n
control of the respective tranamitting
and recelving amateur radio stations. It

is in this light that the the term “any
third " referred to in § 97.79(d)
must be understood. ! The resultant

communications then become the “third-
party traffic” which we have defined in
§973(v)ax
Amateur radio communication by or under
the supervision of the control operator af an
amaoteur rodho station to another omoteur
redio statson an behall of anyone other than

the control operator. (Emphasia supplied |

Contrary to petitioner’s assertion that
§97.79{d)is a der section than
§ 97.3(v) and that it defines the scope of
permissible participation by non-
licenisees in amateur communications,
those two sections, as well as § 97.114 2

which specifies the conditions under
which third-party traffic may be sent.

'Section 8770 Contiol operator reguiremoents.

{d] The Hoensee of an amateur radio sintion may
permil any third party to participate in amateur
rudio communication from his station. provided that
s contro! operator is present and conlinueously
monitars and supervises the redio communication lo
imsure compliamee with the rules

"Section 8 114 Third party treffic.

{a] Internations] third party trzffic except with
countres which have assented these.

i) Third party traffic involving material
o penaation. either mngible or intangible direct oo
indirect. to a third party. a stafion lernsee.
con'rol operator, or any other person

|¢] Except lor an smergency commutication as
defined in this part. third party traffic consisting of
business communications on behalf of any party.
For the purpose ol this section business
communication shall mean any transmisslon or
communication the of which is to facilirate
the regular business or commercial affalrs of any
party.

are all inter-related and were in no way
intended to provide for the non-licensed
amateur communications which the
petitioner desires. To hold that the third
person referred to in § 87.78{d) includes
a non-licensed person engaging in one-
way communications to control &
remote object is to strain for an
interpretation of the rule to fit the
petitioner's wish. Worse, it is yel
annlhﬂinltlnﬂ'ufnhippqm,ltﬂu
rnquhmmlﬂmmlrm
operators be permitied to opera
amateur radio stationa. Ennu:rviﬂl'.
bona fide third-party communications,
as described above, can be
distinguished from one-way
communications designed to control the
movement of a remote object. Although
an exception was made to the lcense
requiremen! for two-way
commumdcations, we do not believe that
it would be in the public interest to
further extend this exception by
interpretation of the rule to include one-
way communications.
~B.Inits that the Burean

Rules (which the insists
exists) the petitioner misstates the basis
and purpose of the proposed rule
making in Docket No. 19572. That
amendment of Part
97 rules insofar as they pertain to the
radio control of remote model craft and
vehicles. The petitioner states that: “The
purpose of the rules change, the
Commission indicated, was to establish
comparability between the rules
governing like-type operations in the
Amateur Radio Service and the Citizens
Radio Service."” However, a close
reading of that Notice of Proposed Rule
Meking will reveal that it was the
petitioner in that proceeding [also AMA)
whao “states a desire for comparability
between the rules ltke-type
operation in the Amatenr Radio Service
and the Citizens Radio Service.” In fact,
the objectives of the Commission’s
proposal allowing amateur radio
stations to be used for control of remote
models were simplification of station
identification, logging. and portable
operation; special provisions requiring
the amateur transmitter to bear an
identifying marker; and, provision for a
maximum mean power. output of one
watt for transmitters qualifying for
operation under these special
provisions. In this connection, see Rock
Creek etc. Dist. v. County of Calaveras,
29 Cal. 2d. 7, 9, 172 P.2d. 863, where the
court said “the objective sought to be
achieved by a statute as well as the evil
to be prevented is of prime
consideration in its interpretation.”
Nowhere is il suggested in the
Commission’s Notice of Proposed Rule
Making in Docket No. 18572 tha! a// of
the rules relating to operation of a radio
station in the R/C Service for control of
a remote object would be carried over
into the Amateur Radio Service when an
amateur radio station is so used. This is
an important point becanse much of the
pelitioner's argument arises from the
fact thal the stafl"s decision holds that
the provisions of § 95.265(b}(6) * are not
implicitly contained in the Part 97 rules
relating to the use of an amateur radio
statinn to contrel models. We turn to a
fundamental rule of statutory
construction to support the stafl's
position. In People v. Valentine, 28 Cal,
2d. 121, 142, 168 p.2d. 1, 14, the court
held that where a statute, with reference
to one subject contains a given
provision, the omission of such a
provision from a similar statute
concerning a related subject is
significant to show that a different

* Sechon 95 265
pn'mnlhﬂ'thﬂ

tion by. or on behall of

licenses

b} Stations may be operated only by lh

fullowing persons. eacept as provided in paregraoh
ic] of this sechon:

{6) Any persan under the control or supervision of
the licensee when the station s used saluly for the
conirel of remote objects or devices, other than
devices used only 08 & means of attracting
altention: and

intention existed.

The transmission or delivery uf the
following amateur radio-communicatien
is prohibited:

7. Finally, petitioner alleges that the
Bureau erred in adopting an

tion of * that is
inconsistent with other of the
Amateur Radio Service Rules and uﬂh
Commission-accepted Amateur
Specifically, petitioner cites §§ 87.89
if § 97.79(d) is read to apply to two-way
amateur ratio communications. We do
not subscribe to petitioner's theory
relating to those sections. The definition
of amateur radio communications is
contained in § 97.3(b). There, such
communication is defined as
noncommercial radio communication by
or among amateur radio stutions solely
with a personal aim and without
pecuniary or business interest. In
§5 97.89 and 97 91, the uses of an
amateur station are sel forth. It may be
used to communicate with other
amateur radio stations [two-way
communications) or to control remote
objects (one-way communication) (see
§ 97.89); or. to engage in certain kinds of
udditional one-way transmissions such
as sending information bulletins, or
conducting a net operation, as in a
“round-robin” discussion (see § 97.91).
Petitioner says that § 87.79(d) should
have the term "two-way" in its
provisions, and that, since it does not, a
non-licensed person should be able to
engage in a/l the types of
communications permitled by §§ 97.89
und 87.81, We do nol agree. The
provisions of § 97.78(d) clearly
contemplate only two-way
communications. For example. that
section requires a control operator to be
present and continuously monitor the
radio communications. Monitoring in
§ 97.79(d) refers to message content. Il
would be ludicrous to believe that the
Commission would require monitoring
of a steady hum or tone-signal, which is
the type of signal that isused in a
typical one-way communication
designed o conirol a remote object.

B. Petitioner further states that, under
the Bureau's interpretation, there must
be two-way communications
established between unlicensed amateur
radio operators before a non-licensee
muy participate. Petitioner further
argues that, if followed through, the
Bureau's interpretalion would prevent,
far example, a non-licensee from
sending an informational bulletin at a
licensed station, addressed in general, to
“all amateurs”, since there is no contact
with another station invoived. We could
not agree more. Thal is precisely what
§ 97.91 does. It requires that only
licensed amateur radio operators send
such general bulletins over the air. It is
interesting to note that, in practice, it is
the American Radio Relay League's
station W1AW from which the bulk of
such bulletins emanate. All of the
persons at the League’s headquarters
who send such bulleting are duly
licensed amateur radio operators.
Persons sending such bulletins from any
other amateur radio station are likewise
expected to be licensed operators.
Moreover, in the "round-robin”
discussions that § 97.91 allows, it is
licensed operators, with an interest in
such net operations, tha! the rule
contemplates,

9. Petitioner offers a hy pathetical case
where Licensee A operules a repeater
equipped with “autopatch” (a way of
connecting an amaleur radio station to
the telephone landline circuits). The
station in repealer operation operales
under A's call sign and A is the control
operator. Given these facts, petitioner
says that if A makes an autopatch call it
would be unlawful under the staff's
interpretation of § 97.79(d) because
communications between amateur
stations do not exist. Petitioner further
says that another amateur station that
uses the repeater to make an autopatch

Continued on page 101



SEE YOU IN ORLANDO

HAL 2304 MH: Downconverters (frequency range: 2000 MH2/2500 MHz) 2304
Model #1 kit: $69.95, 2304 Model #2 kit (with preamp). $79.95, 2304 Model #3 kit

Iwith hi h?ain preamp): $89.95. All of the above kits come with coax fittings

N and OUT, and with weatherproofed diecast housing. All of above: Factory
wired and tested: $50 additional. Power supply kit: E*Ig.EIE

FREQUENCY COUNTERS

-

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO o VAL ANES I B 1 -
MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FRE- i - meSIOn ln mmnt

QUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR

LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO - - an
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 - I t to IaSt
gga GATE AVAILABLE. ACCURACY = 001%, UTILIZES 10-MHz CRYSTAL 5 B . N
e TRl 6 dh e T, Nt T .l e B . DR $129 L . :
:gl—gg&t;gﬁmgﬂﬂwﬁﬂ WITH FREQUENCY RANGE OF ZERO TO 300 The HD-73 combines Dual-Speed rotation
Z. INPUTS: ONE FOR LOW FR i citinn - i
HIGH FREQUENCY; AUTOMATIC ZERO suFPHEsargﬁgm‘wﬂ;ﬂiﬁ .%":% Qgg . aﬂd,ﬂ.-s“f_'?ﬁte E-BG_SIUQH S‘:ﬁ“tCh with the clear
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY - visibility of a backlit D'Arsonval meter. So
COMPLETE ‘I =5 oo eec iy e IR NNIE R e B $109 e mu.g&tpr&cme control for fast and fine tunina.
HAL-50A B-DIGIT CO e oA h d |
. -DIGI UNTER WITH FREQUENCY RANGE OF ZERO T : : -
e B LTk LANTER WiTh EHEQUENGY HANGE OF ZEHO 70 50 - _And the advanced technology of HD-73
Bﬁ%”r..”'pi'iﬁﬁ?éﬁ TLEE L’&’ﬁfiﬁ”ﬁqﬁ-‘é’ﬁr&fwfi‘fg”“-”c"’ INPUT. AND A dra i Eﬁgzbﬁckﬁd_p? quqll_ty ﬂﬂnstructiﬂﬂ. HE&VY
EE[E:-SEAE%EH FOR WHICH PROVISIONS HAVE IAIE_HEADUYNEEENH:H%JSETE o dut!f anMi_ﬂuim_@SinQS aﬂd hardened steel
|  SEC AND 1 SEC TIME GATES ACCURACY + 001% UTILIZES 10-MHz ~ drive gears. Lifetime factqry iubrication that
COMIPLETE: KIT. s i ee i it s e f e S s $109 oo Withstands -20°F. to
PRE-SCALER KITS . "%  120°F temperatures.
HAL30OPRE................. STTETCTTTEERPIey .....514.95 S R The superior design
re-drille oard and all components) SR .
HAL SOUAPEE L. oo v wn s o s e b aie ceeer o $24.95 e . . qf the HD-73 mast
(Same as above with preamp) e o 1 support bracket, with
AL GO RREN. ., SOV SN TR . L - :
(Pre-drilled G10 board and all compaonents) $29.95 aE T - D'I.'Jtlpﬂal nﬂ-Slip fﬂnﬁtive
MALEOOA/PRE....coo .o et .. $39.95 it ~drive, assures perfect
€ as above bul with preamp) - T T e 2 -
- in-tower centering with
TOUCH TONE DECODER KIT o . ‘nos E{:iﬂi%ﬂﬂls
| HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND S _. | | O SpecCia =
e et | | MRS A jiomatic braking
Ve ' 3 i : i L s P . Sy .
ONLY ijﬂ_ﬂ!’, X 7 CHAS 12 LINES OQUT ] :%# minlmize_s Inertiﬂ
DELUXE 1::;-au;Tlnhr:”TS%ﬁrlrr?Dufueﬂr:gunEn KIT utilizing the new ICM 7206 I L | stress.
chip. Provides dicat ! ] . b : : i
tone anodized aIE:Jmmum cabinet Measwlens E:I;GEHESM f?g.?dwlsi}c:rﬁp?;:g I:T;:ln T i A EEEY tﬂ InSta”' a
IF?UE’:'TDHE pad. board. crystal, chip and all necessary components to finish - ' “ ﬂIEEEurE to use.
e Ki . o 2 e W
PRICED AT s nrcees e mme e I o s b U i The HD-73 is on
For those wr':-:r g;jl:-"éh to r:ﬂgn.;n'r _}I‘:a EHC.EIUE{"F in a hag(d:-held unit, the PC board . your wavelength.
measures on * K h ST L g g
u only { 15 partial kit wit board. crystal, chip and “Wn-tefnr pﬁr'fﬂrm'

components
T e o e $14.95

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

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY

POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-

EETI', IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK.
16.95

i 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 358 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
"E[n“r FEEEES P FHEEEE RS RS L EdE & s R Rdd s e e R E 5'1.;5

ance details

e

CLOCK CASE Available and will it 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 field-day use. Operates
on 12-volt AC or DU, and has its own 60-Hz time base on the board. Complete
with all electronic components and Iwo-piece, pre-drilled PC boards. Board
size 4" x 3", Compiete with speaker and switches. If operated on DC, there is

nothing more to buy.®

| want to tune in on HD-73.

R T o e e e e e R a o e b e B PN e o e L L $16.95% .
Lvéewe-mlt AC line cord for those who wish to operate the clock from 110-volt L] Send complete details
$1.95%

SHIPPING INFORMATION [] Give me the name of my nearest dealer.

ORDERS OVER 3$20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN NAME
$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER W
: . —— ADDRESS
HAL'TRONIX 31 CITY STATE ZIP
P.O. BOX 1101

SOUTHGATE, MICH. 4B195

PHONE (313) 285-1782 The Alliance Manufacturing Company, Inc.,

Alliance, Ohio 44601
v 314

e i o i e s i

-. b=

e - -

i :
I S S S S S S s i 3

"HAL" HAROLD C. NOWLAND
WBZIXH
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WHAT WILL YOUR NEW

The magic of digital elec-
tronics is coming to ham
gear. . .and you'll be able to
read about these develop-
ments in 73. There probably
will be more changes in ham
equipment in the next few
vears than ever before in
history. You'll see these
changes coming in /3, where
you'll read about the experi-
ments and pioneering. 73 has
more articles than any other
ham magazine...often
more than all the others
combined.

When sideband got start-
ed 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 maga-
zines combined. When re-
peaters and FM got going
about ten years ago there
were over five times as many
arficles on the subject pub-
lished in 73 as in all other
ham magazines combined

...and you can see what
changes that brought tfo
hamming. Now we're looking
at exciting developments
such as narrow band side-
band for repeaters. . . which
might give us six fimes as
many repeaters in our pres-
ent bands. We're looking at
automatic identification sys-
tems which may make it pos-
sible for us to read out the
call letters of any station
tunedin. . .and even the de-
velopment of self-tuning re-
ceivers.

Will stereo double side-
band 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 exper-
imenting and reporting on
these developments in 73. 73
is an encyclopedia of ham-
ming. . .present and future
.. .and just a bit of the past,
too.

Without the endless fillers
on station activities and club

| (555, bl me for 1 year of 73 Magazine at $2500

RIG BE LIKE?

news, 73 is able to publish far
more information. . .valu-
able information. . .on ham-
ming and ham equipment.
You may or may not be @
pioneer, but you certainly will
want to keep up with what is
happening and what the
new rigs are going to be like.
And, frankly, your support of
73 is needed to keep this
type of information coming.

Name

Address

City State Zip
Canadian $27/1 year only, US funds. Foreign 535/1 year only, US funds
Please allow 4 to 6 weeks for delivery

73 Magazine ®PO Box 931eFarmingdale, NY 11737

31286
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MOBILE #1 /
CASE1: MOBILE #1 X1

TRANSMITS ’//\\

10M FM

Woow T _tée wonks at Spec Comm -
eom/zéete O ZM Split Site

CThe “Ultimate Band™)

Repeater Syostem!

- |
TX2 — |
W
MOBILE #2
e RX1  case2: MOBILE #2
TRANSMITS
i0OM FM

RECEIVER
220 or 440 MHz
LINK XMTR.

A

SCR1000 MAIN FRAME

Fioel Y TRANSMITTER )

VHF or UHF
LINK

NO DUPLEXER REQUIRED!

220 or 440 MHz
|7 LINK RCVR.

#

SCR1000 MAIN FRAME

@ JOIN THE FUN ON 10M FM! This new phase of Amateur Radio is growing every day and is one of the most exciting new

modes of operation in years!

®10M FM COMBINES ALL OF THE BENEFITS OF VHF FM OPERATION WITH HF “LOW BAND"” OPERATION; i.e., the quiet,
noise-free QSOs of 2M FM except better ground wave range, with less mobile fading and flutter due to hills and trees, etc.
Plus—occasional "“Skip" contacts all over the country and around the world. . . with all of the clarity, “‘solidness’ and ease

of cross-town chanalized 2M FM contacts!

@ ON 10M FM, you can use low cost, cutdown CB antennas and accessories. And, low cost 10M FM Transceivers are now

available from other manufacturers.

® ON 10M FM, you can avoid the crowded conditions on other bands!

THE SPEC COMM 10M FM REPEATER
SYSTEM IS COMPOSED OF 2—SCR1000 RE-
PEATER/LINK UNITS. One unit includes the
10M receiver and a 10W 220 or 440 MHz link
transmitter. The second unit (which should be
operated a mile or more from the first) includes
the 30 W 10M transmitter and a 220 or 440
MHz link receiver. Note that this system does
not require a duplexer—which is impractical
on 10M (over 8’ high, and super expensive).
Each of the 2 units is basically the same as our

tried and proven SCR1000 Repeater which in-
cludes all of the necessary Audio and Control
circuitry, plus AC Power Supply with instant
Battery Switchover, CW [Der, full front panel
controls and metering, etc., We can also sup-
ply 10M commercial grade vertical antennas,
“Hardline’ cable, cabinets, etc.

Call or write for further details on this new
system which is now under development at
Spectrum. Estimated price is about the same
as 2—SCR1000 VHF Repeaters. 68

SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, Dept. 53 @ Norristown PA 19401 @ (215) 631-1710




512-MHz FREQUENCY
COUNTER FROM HEATH

The IM-2420 features four
gate times and 8-digit resolution
for precise readings and in-
cludes a period function to give
cycle time in seconds and a fre-
quency ratio function to provide
the ratio between two input fre-
guencies.

A standby power switch can
keep the crystal oven warm for
maximum frequency accuracy.
The oven is proportionally-con-
trolled to keep the internal time-
base within 0.1 parts per million
over a wide temperature range,
with drift controlled to less than
1 ppm per year. The IM-2420 also
has provisions for using extern-
al timebase signals.

Four gate times and an
0.43-inch-high, 8-digit LED
display provide the resolution
necessary to measure UHF
signals. The IM-2420's 4-15-mV
typical sensitivity allows count-
ing of low-level signals. Trigger
level control assures stable
counting when noise is present,
and provides more accurate
measurement of complicated
waveforms. Frequency mea-
surements can be made by
direct connection or by using
the optional SMA-2400-1 swivel-
ing telescopic antenna. The
IM-2420 frequency counter can
be wired for either 120- or 240-V
ac operation. Heath Company,
Dept. 350-660, Benton Harbor M|

NEW PRODUCTS

49022. Reader Service number
480.

SQUELCH-TAIL ELIMINATOR

Circuit Electronics, Inc., of
Salina, Kansas, is introducing
three models of a repeater
squelch-tail eliminator called
the “tail-chopper.” All models
use temperature-compensated
operational amplifiers and digi-
tal logic, feature 6-dB SINAD
sensitivity, wide temperature
range, LED to indicate squeich-
ing, and maintain normal hyster-
esis to 0.1 microvolt.

The TC-2100 is a universal
module that can be connected
to most repeaters to eliminate
squelch tails. It has a squelich
enable-disable function if need-
ed for tone operation, simple
hook-up for 12 V and discrimi-
nator, and transistor or relay
out.

TC-2000 is a plug-in module to
the rear of Regency’s U10R UHF
repeater. Simple one-wire hook-
up eliminates squelch tempera-
ture problems. The existing
squelch can remain functional
and it does not affect tone
operation.

The TC-2200 is a PC board
with instructions and may be
mounted inside a receiver in a
repeater or mobiles.

For turther information, con-
tact R. L. Hruska, 621 Bishop,
Salina KS 67401, (913)-825-9463.

Reader Service number 483.

Ten-Tec touts two tuners.

200-WATT ANTENNA TUNERS

Two new antenna tuners from
Ten-Tec feature two-inch, 47-tap
toroids with silver-plated
18-gauge wire and tape selec-
tors. Used in a wide-range “T"
network with variable capaci
tors, the toroids permit vernier
tuning for easy, accurate adjust-
ment.

The tuners match dipoles, in-
verted vees, long random wires,
windoms, beams, rhombics,
mobile whips, Zepp, Hertz, and
similar antenna types over a fre-
quency range of 1.8 to 30 MHz.

A front-panel five-position
antenna selector switch offers a
choice of dummy load, one of
three different antennas, or
tuner bypass for one of the
antennas. Also, one antenna
may be a long-wire type.

The tuners will match conven-
tional 50-75-Ohm unbalanced
outputs to a variety of unbal-
anced or balanced load imped-
ances. A built-in balun converts
one antenna to a balanced con-

figuration if desired (maximum
balanced load on 160 and 80 me-
ters is 500 Ohms). Power ratings
are 200 Watts, rf, intermittent,
100 Watts continuous (useful for
any transceiver with input power
up to 200 Watts).

Model 228 has a built-in swr
bridge, forward/reverse switch,
sensitivity control, and a meter
which indicates swr ratios be-
tween 1:1 and 5:1. Size Is
3-5/8"'H x 10-1/2"'W x 7-3/4"'D;
weight is 3-1/2 Ibs. Model 227 is
identical but without the swr
bridge. Size is 3-5/8"H x 8-1/4"
W x 7-3/4" D, Ten-Tec, Inc., High-
way 411 East, Sevierville TN
37862; (615)-453-7172.

PACKAGING AND
BREADBOARDING MATERIALS
BROCHURE

A new 12-page brochure from
Vector Electronic Company
describes 109 professional elec-
tronic packaging and bread-
boarding products that are

Continued on page 107

The Heathkit®* 512-MHz portable frequency counter.
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Tail-Chopper squelch-tail eliminator from Circuit Electronics.
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KENOD *DRAKE
*YAESU *DENTRON
*ICOM *COLLINS
*TEN-TEC *INFO-TECH

*TEMPO *SWAN

OUR PRICE
IS RIGHT !

CALL TOLL-FREE

E\.L#tg* P’-S‘
i 8340-42 Olive Blvd. ® P.O. Box 28271 ® St. Louis, MO 63132 \
pa . ’




Destined to become
an old friend

This is one piece of equipment you'll keep TION CONTROL. Make a permanent place in
for a long time. We've designed out the ob- your station for the system that won’t gather
solescence with our new plug-in application dust! ATR-6800 system with 10 practical pro-
modules. These fully shielded modules, about grams in module number one, and nine inch
the size of a business card, will keep your ATR- video monitor . . . $2495. Companion printer,
6800 as new as tomorrow with updates, and add $450. Module #1 separately, $189. Get to
future program expansion. You’'ll be proud of know the active hams at MICROLOG Corp.,
its top “‘on-the-air’” RTTY/CW performance,and 4 Professional Drive, Gaithersburg, MD. 20760.
of its versatility as your HAM COMPUTER/STA- Tel.: (301) 948-5307.

ATR-6800

COMMUNICATIONS SYSTEM

-~ MICROLOG

INNOVATORS IN DIGITAL COMMUNICATIONS
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’_\DE DEBCO
N ELECTRONICS

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 4-6
hours. You may use the charger at all
times, this includes transmit and receive
periods. It is equipped with a cigarette
lighter plug on the input side and the ap-
propriate charging plug on the output
side. Models available now for the Ken-
wood TR2400, Yaesu 207R, Tempo S1,
S2, S5, the Wilson Mark Il and IV, and
the Santec HT-1200. Other models
available also please call or write
for info ..934.95

THE NEW AC VERSION

“SEE THE

CALL TOLL FREE

300-538-5000

CALL US FOR VOLUME QUOTES. ALL MERCHANDISE 100% GUARANTEED.

WE WILL BEAT ANY COMPETITORS PRICES. GIVE US A CALL AND WE'LL PROVE IT.

MA1012A CLOCK MODULE

Complete alarm clock module with special
transformer and spec sheets included.

Just add switches.

3/24

8.99 ea.

43" Common Cathode LED Display

These are first quality RED displays

manufactured by H.P.

#5082-7760 .79ea

100/$65

8038
INTERSIL
FUNCTION

GENERATOR
3.99ea 5/17.50

95H90

350MHz
ECL
PRESCALER
CHIP
7.99ea 5/35.95

THE COMPLETE LS SERIES
AT THE BEST PRICES!

T.V.
DECODER
CIRCUITS

MC1330 1.89
MC1350 1.29
MC1358 1.79
LM380 1.29

74L.S00
741502
74L.504
74LS08
74L510
74L.520
74L.S30
74L.532

WORKS” CLOCK

OUR EASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour

LM565 .99
LM1310 1.90
LM1800 1.99
LM1889 2.49

74L538
741542
74LS51
74L554
74LS73

Format Clock rests
Detween 1wo pieces
of clear plexiglas A
GREAT CONVERSATION PIECE!
complete including top quality PC boara,
all components, pre-cut and drilled plex-
iglas and all hardware . ........$29.95
Wired and Tested. .. ... .......$39.95

Kit is

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. Pro-

79

74LS74

32
.38

35

38
32
39
39

39
39
79
35
35
44
A48

74L585 1.23
74L586 45
74LS93 71
74L595 11
74LS109 .49
74L.5138 79
74L.5139 J9
74L.5151 A9

74LS175
74L.5191
74L3195
74L5221
74L.5240
74L.5241
74L5244
74L.5283

74L5153
74L.5157
74L.5158
74L.5161
74LS163
74LS174

79
79
.82

74L.5298
74L.5367
74L5368
74LS373
74LS374
74LS377

DIP SWITCHES

POWER
TRANSISTOR
SALE

4 position

89

VOLTAGE REG's

POPULAR
2N3055
TO-3 CASE
115 WATT

10/6.99

B9 TO05T
B8 79127
7815T .99 79157
7824T 99 79247
7805K 1.39 7T905K
7812K 1.39 7912K
78LOS .80 7OLOS
78L12 .69 T9L12
78L15 .88 M8L15

7805T
7812T

LED

grammable 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 reliable CMOS circuitry.
No external switch required! Complete kit
with easy to follow instructions and
diagrams . ...... $12.95
Wired and Tested . . . $19.95

PO.BOX 9169
CINCINNATI,OHIO 45209

Phone:(513)531-4499

* Add 5% Shipping for U.S. & Canada
* All foreign orders add 10%
* COD orders add §1.25
* Master Charge and Visa Weicome
* Orders under $20.00 add $1.00 handling
" Ohio residents add 4% % Tax
Dealer Inquiries Invited . 330

CALL OR WRITE FOR CATALOG —d

» Reader Service—see page 130

SALE
RED  100/7.99
GREEN 50/6.99
YELLOW 50/6.99

10/1.99
10/1.99
5/2.49
5/1.99
5/1.99
3/1.99

T400
7404
7447
7490
7493
74151

i 409

TRANSISTORS
2N3904 10/1.00
2N3906 10/1.00
PN2222 10/1.00

JDR MICRODEVICES, INC.

1101 South Winchester Blvd.
San Jose, California 95128

408-247-4852

B00-538-5000

L, T
dddo0008d

7 position 1.09 LINEAR

5 position 1.02 8 position 1.14
6 position 1.06 LM30IV .34 LM567V 1.29
LM30OK 1.49 LM723 .49
LM311V .64 LM741V .29
LM3T7T 2.29 LM747 .79
LM323K 495 LM1310 1.90

58 LM1414 1.59

IC SOCKETS

BPIN 10/1.29
14 PIN 10/1.49
16PIN 10/1.69
18 PIN 10V1.99
20 PIN 10/2.89
22 PIN 1072.99
24 PIN 10/299
28 PIN 10/3.99
40PIN 101499

LM324
LM339 99 LM1458 .

LM380 1.29 LM1488 1.
LM555V .38 LM1800 1.
LM556 69 LM1889 2
LM3ES .99 LM3900 .
LMS566V 1.49 75451V .

MEMORY SPECIALS

LM377 220 LM1488 1.39

210 450ns
2102-1 450ns
21L02-1 450ns
2112  450ns
2114 450ns
2114L-3 300ns

2.49

69
1.28
2.99
4.35
4.75

2708 450ns
2716, 450ns
2732 450ns
2650

Z-80

go80A

6.25
10,85
29.95
12.95

89.95

3.95

16K RAM SALE

4116 - 200NS
8 FOR 29.95

TERMS: In-
clude $2 lor
shipping. $10
minimum order.
Send SASE for

comploli i .,-Jtﬂ]u_i. Bav Aroa Res. add 6V sales lax

Calil. Res. add 6% sales tax. We reserve the right to limit
guanlities and substilule manulacturer. Prices subject! o

change wilhout notice
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Jane Rice AD6Z
3130 Morningside Drive
Oceanside CA 92054
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The ZL/DF Special

— your next T-hunt could be a hare-raising experience

hen our local radio
club formed a two-
meter T-hunt group, my OM

The completed antenna is mounted through the wind-wing

ot a car.
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and | decided, after tagging
along a few pleasant Sun-
day afternoons, to put to-
gether some sort of simple
antenna and join in on the
fun of rabbit hunting. We
noted that the most suc-
cessful hunters in the group
took up pursuit with four-
element quads or vyagis
However, we also noted
that a four-element quad or
yvagi has a boom length of
about six feet and that the
various home-brew devices
used to attach this impres-
sive but awkward length to
a vehicle looked a bit tricky
to construct.

Willing to put out a mod-
erate amount of effort, we
agreed that any antenna we
built would require no com-
plicated car mounting, that
it would be light and small,

that it could be flung to-
gether cheaply and easily in
a few spare hours, and that
it would aim us generally in
the direction of a hidden
transmitter.

Since we had no experi-
ence building direction-
finding equipment, we
didn’t realize that our spec-
ifications weren’t easy to
fill until we’d assembled
several trial configurations.
With most, we used up a lot
of gasoline and the rabbits
got away.

We tried loops, but had
no luck getting a sensor to
choose between the two
major lobes in the loop’s
response pattern. Then we
tried phased quarter-waves
that stubbornly exhibited a
radiation pattern reminis-
cent of a lace doily. Finally,

(inches).
B. M2 in free space =
(inches).

965.

Mathematical premises used in this article
A. 1 in free space = 984 +~ MHz (for feet) or 11808 - MHz

492 +~ MHz (for feet) or 5904 - MHz
C. K-factor of 300-Ohm twinlead at two-meter frequencies =

D. Velocity factor of 300-Ohm twinlead = .82.

E. Length of U2 folded dipole made from 300-Ohm TV lead-in
at 146.5 MHz i1s 5904 x 965 - MHz = 38-7/8".

F. Velocity factor of RG-59/AU coax = .66.

G. Electrical ¥4 of RG-59/AU at 146.5 MHz is: (11808 = 4 x
66) - 146.5 MHz = 13-1/4",
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fe) STRONG SIGNAL

fb) WEAK SIGNAL

Fig. 1. Response pattern ot ZL special. In (a), the director
and reflector are positioned so that the null indicates the
direction of a fairly strong transmitted signal. In (b), the
antenna has been rotated 180 degrees to get a peak bearing
on a very weak signal. Gray areas represent that part of the
normal response pattern that is lost when receiving weak

signals.

when we were on the verge
of reconsidering quads and
yagis with a less critical eye,
one of the more knowledge-
able old-timers in the area
recounted his successful
T-hunting experiences using
a two-meter ZL Special and
suggested we try one of
those.

In an old edition of The
ARRL Antenna Book and in
further reading (see refer-
ences), we found plans for
low-band horizontal ZL
Specials. Scaling one down
to two meters and upending
it to a vertical position
seemed to present no prob-
lems, so we built it. Hap-
pily, it worked, more than
fulfilling our original opti-
mistic requirements. The
completed antenna shown
in the photograph weighs
one pound, has a turning
radius of thirteen inches,
and is easily disassembled.

Car mounting is accom-
plished by setting a wooden
closet pole through the
wind-wing and into a five
and one-half ounce juice
can that is screwed to the
car floor. Cost of materials
is under ten dollars and
construction time under
two hours.

As for aiming us in the
right direction, we can
claim without modesty that
we have ferreted out our
fair share of hares.

Response Pattern
The modified ZL Special

presented here consists of
two driven folded dipoles
phased to produce a car-
dioid (heart-shaped) pat-
tern. As seen in Fig. 1(a), this
unidirectional pattern ex-
hibits a very sharp null in re-
ceived signal strength when
the driven reflector is exact-
ly between a transmitted
signal and the driven direc-
tor. This null gives a more
precise indication of signal
direction than the broader
peak readings, so following
the null makes best use of
the antenna while DFing.

An exception occurs
when the transmitted signal
is extremely weak. In such
cases, the sharp null pattern
will be lost at the receiver,
and it becomes necessary
to rotate the antenna 180
degrees to follow peak
readings. As the distance
between hunter and rabbit
narrows, the peak readings
become broad and the an-
tenna is again turned to uti-
lize the null. The null will
continue to indicate direc-
tion even when working ex-
tremely close to the hidden
signal source.

Directivity and Gain

In addition to its com-
pact size, the ZL Special
has another unusual char-
acteristic that makes it
ideal for T-hunting: It com-
bines excellent directivity
with low gain. Front-to-back
ratio is in the neighborhood

PEAK

DIRECTOR

/"' BALUN FEEDPQOINT

c PHASING LINE—D

LL ] REFLECTOR _-]I

l

NULL

Fig. 2. The ZL Special is composed of two phased driven
folded dipoles made from 300-Ohm twinlead. The driven
director is 4.4% shorter than a half-wave element and the
retlector 1.7% longer. Formulas for dimensions in inches: A
= 5446 =~ MHz; B = 5794 +~ MHz: C = 1266 = MHz: D

= 1266 + MHz. Dimensions for 146.5 MHz are: A =
37-1/8°; B = 39-1/2”; C = 85/8": D = 85/8".

3T /8"

DIRECTOR _'1

A

T30 COAX

LN -

A .
2 13 1/a

(RG 59/AU) \

L~

Fig. 3. Dimensions given for the 1-to-1 balun are for 146.5
MHz using coax with a velocity factor of .66. For other fre-
quencies, balun length in inches is calculated from 2952 X

.66 + MHz.

of 22 dB while forward gain
is only about 3 dB.

The low gain is an asset
because, contrary to what is
often assumed, it is more
difficult to locate the
source of a strong signal
than that of a weak signal.
A strong signal, when close
enough, will saturate the
receiver’s front end and pin
the signal strength meter
regardless of the antenna’s
bearing, completely wiping
out all DF capability.

One disadvantage of us-
ing quads or yagis for DFing
is that each element that is
added to sharpen directiv-
ity incidentally increases
gain. Signal attenuators, an
essential item with any

T-hunt antenna, compen-
sate for much of the prob-
lem; but given equal situa-
tions, a low-gain antenna
such as the ZL Special will
maintain its directivity
closer to a signal source
than a high-gain antenna.

Polarization

When first trying out the
antenna, we assembled it so
that polarization was verti-
cal. Results were fairly
good, but proximity to the
car body caused some pat-
tern distortion. This prob-
lem was greatly reduced by
tilting the antenna frame-
work 30 degrees from ver-
tical. As a bonus, the array
also seemed less apt to re-
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DRILL HOLE
FOR BOLT —=| O
40" 20"
METAL
PLATE

—8 /4" —s

0 DRILL
HOLE
FOR BOLT

1 i

Fig. 4. The ZL Special is
tacked to this framework
made from 34-inch-square
wood. Dimensions given are

for an antenna cut for 146.5
MHz,

spond to signal reflections
from nearby signposts,
power poles, etc.

Spacing and Phasing

For the best front-to-back
ratio, spacing between the
two driven elements should
be close to 123 wave-
lengths. Designs should
never employ less than .1
wavelengths because pat-
tern distortion and charac-
teristic impedance changes
will result.

In our antenna, 112 (one-
ninth) wavelengths was
used because it happened
to be the spacing needed to
accommodate the phasing
line section. In calculating
spacing (as well as element
lengths), a K-factor of 965
is assumed for the twinlead
at two-meter frequencies.
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HANDLE—™

Fa

CLOSET POLE 5 1/2' LONG

Fig. 5. The positioning of the “H-shaped framework on its
handle determines the tilt of the antenna. The handle is then
bolted to a 1V " wooden closet pole.

The standard wavelength
formula (984 X 965+ MHz),
with results divided by nine,
is suitable. In Fig. 2, the for-
mula given for spacing, al-
though simplified, is iden-
tical except that the one-
ninth wavelength will be in
inches rather than feet.
The phasing line in the ZL
Special acts as part of the
transmission line. Its pur-
pose is to provide, as close-
ly as possible, the 135 elec-
trical degree phase differ-
ence between director and
reflector that is required for
the cardioid pattern.
Assuming a velocity fac-
tor of .82 for the 300-Ohm
twinlead, an electrical
halfwave at 146.5 MHz is
492 X 82+MHz, or 275
feet. Then the 180 degrees

in the half wavelength di-
vided by 275 feet equals
65.36 electrical degrees per
foot. Therefore, a piece of
300-Ohm twinlead that is
72 feet long will yield (by
72X65.36) 47 electrical
degrees. This figure, when
combined with a 180-de-
gree twist in the phasing
section (shown in Fig. 2),
comes close to ideal phas-
ing. Actually, 360°—(180°
+47°)=133 degrees. The
formula for phasing line
length given in Fig. 2 was
derived in the manner just
described and will provide
133 electrical degrees at
any chosen two-meter fre-
quency.

The fact that the phase
shift is two degrees less
than ideal and that the ele-

ment spacing is .011 wave-
lengths less than optimum
is justified from a construc-
tional standpoint. Note in
Fig. 2 that the phasing line
and spacing have the same
dimension, making con-
struction easy. If the ideal
figures were carried to con-
struction, the phasing line
would turn out to be shorter
than the space between ele-
ments, and the elements
would have to be bowed in
to make ends meet.

Construction

For antenna elements
and phasing line, the use of
lightweight 300-Ohm twin-
lead is recommended as it
is easier to work with than a
heavily insulated type. For-
mulas for dimensions and
their application to 1465
MHz are given in Fig. 2.
Especially note the twist in
the phasing section. A quar-
ter-wave 1-to-1 balun, made
from the same coax as the
transmission line, is added
at the director feedpoint to
prevent unwanted currents
from flowing on the coax
transmission line. Details
are in Fig. 3. The balun will
not affect the impedance at
the antenna feedpoint, gen-
erally reported to be about
70 Ohms, 73-Ohm coaxial
cable (RG-59/AU) will pro-
vide a suitable match to
both the antenna and a
50-Ohm receiver. When
used for transmitting, the
antenna exhibits an swr of
1.5 to 1 at design frequency
and, compared to a dipole,
is relatively broad-banded.

After the antenna is com-
pleted and the transmission
line and balun soldered in
place, the assembly is at-
tached to its wooden sup-
port by driving tacks
through the center of the
twinlead. Electrical tape
will suffice to hold the feed-
line and balun to the wood-
en handle. Care must be
taken to maintain even
spacing between the trans-
mission line and balun, and
spacers (about ¥2”) may be
necessary.



Construction details of
the support framework and
dimensions for a 146.5-MHz
antenna are shown in Figs.4
and 5. The framework is a
wooden “H"” made from
Ya-inch stock. The crossbar
on the “H” is first screwed
in place and then the joints
are reinforced by adding
narrow metal T-plates. The
handle, of the same stock,
Is bolted to the framework
at points that determine the
30-degree tilt. Make sure
that the reflector, not the
director, is bolted closest to
the bottom of the handle.
Finally, the handle is bolted
to a 1% ”"-diameter wooden
closet pole that has one end
rabbited to provide a flat
surface.

After the juice can has
been screwed to the car
flooring and the antenna is
in place, mark the pole at
eye level to indicate the
antenna’s heading. A mark-
er that can be felt as well as
seen Is convenient. We

used a small rubber screw-
in foot, like those found on
the bases of radio gear, to
indicate the direction of the
null.

Since the highest point of
the antenna will be about
six feet above the roof of
the car, keep a sharp eye
out for trees with low
branches and you will
greatly extend the life-span
of your ZL Special! Good
hunting! B
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A 49-MHz Repeater

— fun project

ny experimenter who
has ever pondered the
potential of the new li-
cense-free 49-MHz band
can’t help but see freedoms
from regulations to experi-
ment here that are denied
in ham radio. For instance,
a transmitter operating here
isn't required to identify by
callsigns, nor is it limited to
any particular emission.
While most hams might not
consider this a handicap, an
experimenter who requires
a radio transmission of
short range, as in the case
of telemetry, can avoid a
lot of inconvenience and
cost by using 49 MHz in-
stead of a regular ham
band.

| was playing around
with several inexpensive
49-MHz transceivers (the
two-for-$20 variety) when
the idea of a truly license-
and restriction-free repeat-
er came to mind. Now,
these transceivers run
about 20-40 milliwatts of
power and have a range of
about one-quarter to half a
mile, depending on terrain.
They have regenerative re-
ceivers which don’t help the
range much, but any VHF
ham will agree that 40 mW
with a proper antenna and a
good receiver will cover dis-
tances considerably greater
than this. All one has to do
is look at the hundreds-of-
square-mile ranges of cer-
tain repeaters in this coun-
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try that don’t use much
more power to see the pos-
sibilities.

| didn’t expect, or want,
distances like this, but be-
Ing an experimenter at
heart, | took up the chal-
lenge of 49 MHz to see just

what could be possible on
this band.

Building the License-Free
Repeater

The repeater transmitter
was simple. One of the
transceivers was sacrificed
and altered to stay in trans-
mit-only mode and modi
fied to accept audio from a
receiver instead of using its
built-in mic. The original
frequency of 49.86 MHz
was changed by replacing
the transmit crystal with
one 30 kHz towards the
band edge. A quarter-wave
antenna was fashioned out
of copper wire and the
whole assembly enclosed
within a six-foot piece of
large-diameter PVC pipe. A
waterproof connector al-
lows power and audio to be
fed to the transmitter
through the pipe over a
multiconductor cable. Rf
chokes and capacitors at
this connector bypass and
keep down stray rf that
could end up down at the
receiver. This transmitter/
antenna can now be mount-
ed at a reasonable height.
The antenna attached to
the transmitter is an ap-

parent legal requirement on
49 MHz, but it works to an
advantage here.

The receiver used for the
repeater was located in-
doors and connected to a
vertical half-wave dipole
separated from the trans-
mitter by one hundred feet.
It consisted of an old sur-
plus URR-22 receiver with
an Ameco CN 50 converter.
The repeater transmitter
offset from 49.86 caused no
desensitizing. That’s all
there is to it. Notice that
since there is no require-
ment for identification,
there is no CW identifier.
Also, since there is no re-
quirement against a contin-
uous carrier, the transmitter
is left on continuously. The
receiver has an added
squelch so that the carrier
remains quiet except when
rebroadcasting a received
signal. How simple could it
be? No COR, no ID, no time-
out timers!

The transceivers all come
set to operate on 49 .86, so
the repeater receiver is
tuned to this frequency.
Since the transceivers have
regenerative receivers, a
change of 30 kHz doesn’t
require much, if any, tweak-
ing to bring them on the
new repeater channel.

How Well Does It Work?

With the antennas thirty
feet up, communications
have been consistent to

one-half mile between units
and over a mile on numer-
ous occasions. A half-
square-mile coverage is
about the expected range,
which isn‘t bad when con-
sidering that this is sup-
posed to be low-power, li-
cense-free radio.

An added bonus to this
system is that the contin-
uous repeater carrier quiets
the rush noise from the in-
expensive regenerative re-
ceivers and acts like a
squelch. Also, as long as the
receiver is quieting, the op-
erator is sure he is within
range of the repeater.

| haven’t polished the
system up any more than
described. A better solid-
state repeater receiver,
more attention to the trans-
mit/receive frequency off-
set, better transceivers, and
so on would no doubt im-
prove the system. It should
be obvious that such a re-
peater could lend itself well
to events covering small
geographical areas like
hamfests, county fairs, or
Boy Scout jamborees. No
one needs a license to oper-
ate, the equipment couldn’t
cost less, and 49 MHz is free
(for now, anyway) of any in-
terference.

If not a repeater, | hope
that this article will spark
other interesting ideas for
using 49 MHz, an experi-
menter’s delight.



MORE KEYER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Market.

KT-1

MT-1  CK

MorseMatic™ Keyer Trainer Morse Trainer Contest Keyer Morse Keyer

IMPORTANT KEYER AND/OR AEA AEA AEA AEA AEA COMPETITOR
TRAINER FEATURES MM-1 KT-1 MT-1 CK-1 MK-1 A B C D
Speed Range (WPM) 2-99 1-99 1-99 1-99 2-99 850 5-50+ ? 8-50
Memory Capacity (Total Characters) 500 500 400 100/400 400
Message Partitioning Soft Soft Hard Hard Hard
Automatic Contest Serial Number Yes Yes No No No
Selectable Dot and Dash Memory Yes Yes Yes Yes No No No No
Independent Dot & Dash (Full) Weighting Yes Yes Yes Yes Yes No No No No
Calibrated Speed, 1 WPM Resolution Yes Yes Yes Yes Yes No No Yes No
Calibrated Beacon Mode Yes No No No No
Repeat Message Mode Yes No Yes Yes Yes
Front Panel Variable Monitor Frequency Yes Yes Yes Yes Yes Yes No Yes Yes
Message Resume After Paddle Interrupt Yes Yes No No Yes
Semi-Automatic (Bug) Mode Yes Yes Yes Yes No No No No
Real-Time Memory Loading Mode Yes Yes el  Yes Yes No
Automatic Word Space Memory Load Yes |B Yes BN No No Yes
Instant Start From Memory Yes | =R ~ Yes ﬁ:;ffii; ~ No No Yes
Message Editing Yes TN Yes § T ' No No No
Automatic Stepped Variable Speed No No No Yes No No No No No
2 Presettable Speeds, Instant Recall No No No Yes No No No No No
Automatic Trainer Speed Increase Yes Yes Yes | 33t No
Five Letter or Random Word Length Yes Yes Yes | ' | A No
Test Mode With Answers Yes Yes Yes T No
Random Practice Mode Yes Yes Yes Yes
Standard Letters, Numbers, Punctuation Yes Yes Yes Yes
All Morse Characters Yes Yes Yes No
Advertised Price $199.95 $129.95 $9995 $§$12995 $79.95 $§$139.95 Ss 193%?3 $229.00 $129.95
OPTIONS: All our keyers (except the MT-1) will operate with any popular
MT-1P (portable version of MT-1) with single lever or lambic squeeze paddle and will key any type of
batteries, charger, earphone $139.95 modernamateur transmitter with no external circuitry required. ..EA

keyers are as easy to operate as a four function calculator. The

ME-1 2000 character plug-in'memory s 59.95 internal AEA computers are all pre-programmed for the features

expansion for MM-1 : :
shown above. Each AEA product is fully RF protected and receives
AC-1 600 Ma. 12 Voit wall adaptor for acomplete elevated temperature burn-in and test before it is shipped
MM-1 with ME-1 $ 1495  §om the factory.
R Ask a friend how he likes his AEA keyer compared to anything
except MM-1 w/ ME-1 s 995 else he has ever tried, then JUDGE FOR YOURSELF. See the
i AEA keyer and trainer family at your favorite dealer.

DC-1 Cigarette lighter cord for all AEA : sl
keyeé:’ and traj?-lars except MT-1P  § 595 Advanced Electronic Applications, Inc., PO. Box 2160,

the

of MT-1 to KT-1 § 40.00 AEA -
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT Brin li?
NOTICE OR OBLIGATION. Breakthrough!
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ferry K. Mealy WB3ATP
802 Hulton Road
Verona PA 15147

TR-7400 Behind Bars

—something new in S-meters

O ne day while evaluat-
ing various LED bar-
graph displays at the work-

place, my thoughts momen-
tarily turned to ham radio

"Hey,” | thought. “This bar
graph would make a terrific
S-meter on my two-meter
rigl”

But could it, and the cir-

cuitry, be made to fit? | was
sure it could, as | have had
the meter out of the TR-7400
to replace the lamp bulb.
The only questions remain-

i

+;5KENWQDD - SQu o

Photo A. Completed unit ready for installation. Note the two-board construction.
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ing were: (1) What is the
drive level of the existing
meter, and (2) could the
drive level be used to drive
the display without need of
an extra amplitier?

Upon arriving home that
evening, a little tinkering
with the rig was in order to
determine the needed cir-
cuitry and circuit-board
configuration for the con-
version. | have always been
one of those who has to
build everything on a print-
ed circuit board.

| found that the resis-
tance of the meter was
around 600 Ohms and that
a dc input of 0.3 V was de-
veloped across it at a full-
scale reading. | also dis-
covered that this voltage in-
creased to nearly 6 volts if
the meter was taken out of
the circuit. A quick look at
the TR-7400 schematic re-
vealed that a simple diode
rectifier and capacitor cir-
cuit was used to drive the
meter,

The circuit appears twice
in the Kenwood, as the me-
ter also reads relative out-
put power in the transmit



mode. Each circuit has an
adjustment pot inside the
rig for trimming the meter.
This feature could come in
handy later.

Some further experimen-
tation indicated that with a
higher resistance load
(greater than 600 Ohms), |
could get the 1.2 volts need-
ed to drive the bar-graph IC
to full scale. | now knew
that all the major questions
concerning the conversion
were answered. | then quick-
ly started design of a PC
board. The PC board quick-
ly evolved into a pair of
boards.

Sometime in the wee
hours, the boards were
made, tested, and installed
solidly within the TR-7400,
The new indicator func-
tioned perfectly and looked
as if it had been designed in
from the start. The moving
bars added quite a touch to
the old rig.

The response time of the
bar graph is much quicker
than that of the old me-
chanical meter due to the
lack of mechanical damp-

INg.

Circuitry

The heart of the circuit is
the National Semiconduc-
tor LM3914 dot/bar display
driver. This is an amazing IC
in an 18-pin DIP. The
LM3914 senses an analog
voltage and drives ten
LEDs, providing a linear
graph-type display. All
drive for the LEDs is self-
contained within the IC,
thus eliminating the need
for external limiting resis-
tors. LED drive control is
provided, however, by se-
lecting only one resistor
value. Supply voltage may
-ange from 3 to 15 volts
~vithout affecting display
yrightness. Some caution
nust be exercised at higher
/oltages, however, as dis-
ipation in the |C may ex-
-eed the safe level. | used
he regulated 5-volt source
vithin the Kenwood to
Irive the display.

Photo B. The two boards joined using the rows of large pads

the board.

The schematic (Fig. 1)
shows the circuit to be
straightforward. The vari-
able resistor and R1 allow

some scaling of the input
voltage for calibration. The
values may be changed to
suit other installations

. The IC is mounted underneath

Remember that 1.2 volts is
needed at pin 5 of the
LM3914 to drive it full
scale. Resistor R3 deter-

Photo C. Completed circuit installed within the 7400. About 4/10"” is needed between the
board and bracket.
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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 less than sloscan.
Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.

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

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 . v ¢ va v e dns s s S 399 ppd

PUT YOUR OWN SYSTEM TOGETHER

TXAS ATV Exciter contains
video modulator and xtal on 434
or 43925 mHz. All modules
wired and tested . .. . . $ B89 ppd

PAS 10 Watt Linear matches
exciter for good color and sound.
This and all modules run on
13.8 vdc

TVC-2 Downconverter tunes
420 to 450 mHz. Outputs TV
ch 2 or 3. Contains low noise

1y
i
R

PACKAGE SPECIAL sall
four modules $ 239 ppd

MRBFS01 preamp

FMAS Audio Subcarrier
standard
IRCEUFR o St s e

adds
sound to the

. $ 29 ppd

TV

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.

]
VISA

Maryann
WB6YSS

mines the display bright-
ness; ten times the current
flowing in R3 will flow
through an LED. The volt-
age at pins 6 and 7 is equal
to 1.2 volts. LED current is
12Vik =12mA X 10 or
12 mA. R3 may be made
larger if less current is de-
sired. The jumper from pin
9 of the LM3914 to ground
puts the display into the
bar-graph mode.

Construction

As the circuit i1s uncom-
plicated, layout is not criti-
cal. | used the pair of small
circuit boards shown in
Photo A. The boards make a
nice clean installation and
ease the job of centering
the display. In my unit, |
mounted the |C on the non-
foil side of the board.

The resistors and trimmer
are mounted on the foil
side. This makes adjust-
ments readily accessible.
Also, the Kenwood has very
little room beneath the me-
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2522 PAXSON
ARCADIA, CA 91008

Check, Money

-

Tom
WBORG

ter opening.

Photo B shows how the
two boards are mated and
soldered in place using the
flat foil pads on the boards.
Be sure the boards are per-
pendicular and straight
when soldering in place. An
alternative mounting would

r-—-—r—-—-—-d----—-———r————.—____,.__,__ e

S-METER
INPUT CII}' =l
SCALING A2

be to use ribbon cable as an
interconnect between the
two boards. This would al-
low some freedom as to the
location of the larger

board.

Installation in the TR-7400

Before mounting the dis-
play into the rig, you should
verify how far the old meter
deflects for some reference
input signal. Something
that causes almost a full-
scale reading is best. This
will be used to adjust the
new meter to compare with
the old one. Remove the
old meter, bracket, and
connections to the meter.
The hole in the center of the
new meter will be used for
mounting. A 4/10"-long
spacer is needed between
the board and the mounting
bracket. One with a thread-
ed #4 hole is ideal. The old
meter bracket will need a
hole drilled in it so the PC
board can be attached us-
ing the spacer and screw.
Take care in measuring the
location of the mounting
hole. You want the bar-
graph readout to come
right up to the front glass in
the rig.

Adjustment

After satisfying yourself
that the unit 1s mounted
and aligned correctly, con-
nect the black wires from
the old meter to the minus

MYySTigde

pad on the circuit board.
Connect the wire that was
on the high side of the me-
ter to the signal input on the
board. A new wire must be
run for the -+ 5-volts con-
nection., Connect a wire
from the PC + input to the
pin located on the left side
of the rig behind the vol-
ume control marked “5 V"
This is the internal regulat-
ed 5 volts. Trim off the old
lamp wire so that it does
not short out. Recheck all
yvour work.

Turn on the rig and adjust
the trimmer with your refer-
ence signal being received
to obtain the same reading
as you had on the old me-
ter. Replace the cover, and
that's it. Just one thought
on the display. It is possible
to insert ten small LEDs in
place of the more expen-
sive bar display. The ap-
pearance won't be as nice,
but it’s great for those on a
budget.

Note: A kit of all compo-
nents will be turnished for
$13.75 ppd. The kit in-
cludes: MV 57164 display,
LM3914, trimmer, resistors
and capacitors, set of print-
ed boards (drilled), and
spacer. A set of boards can
be ordered for $3.75 ppd.

Order from: MTEC
WB3ATP, Box 17133, Pitts-
burgh PA 15235 (Pennsyl-
vania residents add 6%
sales tax )|

FIN | OF THE
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Fig. 1. Schematic of bar-graph S-meter.



MFJ Super
Keyboard

For $279.95 you get: CW, Baudot, ASCII, buffer,
programmable and automatic messages. Morse code
practice, full featured keyer, human engineering.

oending CW has always been a task, especial-
ly when you get a little tired. Electronic keyers
help, but it's still too much work,

Now MFJ has a Super Keyboard that makes
sending perfect CW effortless, It also sends Baudot
RTTY and ASCIL

“Big deal” you say. "What's 50 special about
that. There are lots of keyboards.” Yes, but this
one is different,

HUMAN ENGINEERED

A lot ot thought has gone into human engi-
neering the MFJ-494 Super Keyboard.

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
weight because they are more human oriented
than keystroke sequences and they remember
your settings.

A meter gives continuous readout of buffer
memory and speed. Two characters before full,
the meter lights up red and the sidetone changes
pitch.

PROGRAMMABLE, AUTOMATIC MESSAGES

Four automatic messages and two program-
mable message memories (A and B) are provided.
Messages A and B can be a total of 30 charac-
ters. B starts where A ends.

When recalled, each message takes only one
character of the buffer. They may be chained
and/or repeated via the bufier.

"Well,” you say, "that sure is not much
memory.” But it's more than it seems because of
the built-in automatic messages.

»* Reader Service—see page 130

For example, type your call into message A.
Then by pressing the CQ button you send CQ CO
DE (message A). Press twice to send twice, etc.

The other automatic messages work the same
way: CQ TEST DE (message A), DE (message A),
QRZ (message A).

Special keys for KN, SK, BT, AS, AA, and AR.

TEXT BUFFER

The 50 character text buffer sends smooth
perfect code even if you "hunt and peck."

Since each automatic or programmable mes-
sage takes only one buffer character, this gives
a far larger eftective buffer.

You can preload a message into the buffer.
Then when you are ready to transmit press the
control key.

You can hold the buffer by pressing the shift
Key and space bar.

With the buffer in hold, you can send a com-
ment with an external paddle as a keyer. To re-

-sume sending buffer, press the control key.

oimply backspace to delete errors.

RTTY: BAUDOT, ASCH

5 level Baudot is transmitted at 60 WPM.
RTTY and CW ID are provided via message A.

Carriage return, line feed, and “LTRS" are sent
automatically on the first space after 63 charac-
ters on a line. After 70 characters the function
IS initiated without a space. This gives unbroken
words at the receiving end and frees you from
sending the carriage return.

All up and down shift is done automatically.
A downshift occurs on every space to quickly
clear any garbles in reception.

A7

The buffer, programmable and automatic mes-
sages, backspace delete and PTT control (keys
your rig) are included.

The ASCI mode includes all the features of
baudot. Transmission speed is 110 baud. Both
upper and lower case are generated.

MORSE CODE PRACTICE

There are two Morse code practice modes.
Mode 1: random length groups of random charac-
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable list. With answer list.

Insert space between characters and groups
to form high speed characters at slower speed
for easy character recognition.

Select alphabetic only or alphanumeric plus
punctuation. Pause function lets you stop and
then resume.

IT'S A KEYER, TOO
Plug in a paddle to use it as a deluxe full
feature keyer with automatic and programmable
memaories, iambic operation, dot-dash memories,
and all the features of the CW mode.

MORE FEATURES

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 (-300 V, 10 ma.
Max, <+ 300 V, 100 ma. Max). TTL and open
collector outputs for RTTY and ASCIL.

Fully shielded. RF proof. All aluminum cabinet.
Black bottom, eggshell white top. 12"D x 7"W x
1%4"'H (front) x 3/2"'H (back).

9-12 VDC or 110 VAC with optional adapter.

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Output 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. 300 V,
60 ma. loop keying circuit drives your RTTY
printer, Opto-isolated. TTL input for your computer
to drive your printer. $29.95 ( + $3).

BENCHER IAMBIC PADDLE. $42.95 ( + $4).

110 VAC ADAPTER. $7.95 (+ §3).

A PERSONAL TEST

Give the 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 delighted,
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
$279.95 for MFJ-494 Super Keyboard, $39.95
tor MFJ-53 AFSK module, $29.95 for the MFJ-54
loop keying module, $42.95 for Bencher Paddle,
and $7.95 for the 110 VAC adapter. Include
$5.00 shipping and handling per order or as indi-
cated in parentheses it 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
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.

CALL TOLL FREE .....

Write for FREE catalog, over 60 products

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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Michael |, Di Julio WB2BW|
97 Woodside Road

The Last PL Generator

— this synthesized unit is the last one

Maplewood N| 07040

you'll ever need
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Fig. 1. Synthesized tone generator schematic.
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Fig. 2. PC board layout.

erator can quickly get out
of hand. Additionally,
some clubs change their
access tone periodically,
and it would be convenient
to have a synthesized tone
generator that could be
programmed using thumb-
wheel or DIP switches.

My design reflects the
need for an inexpensive de-
vice that is easily pro-
grammed and that can gen-
erate stable tones in the
frequency range of about
60 to 200 Hz. Table 1 is a
listing of the common PL
tone frequencies and their
designators. As it hap-
pened, when | had finished
my design | had a more
versatile instrument that
generated signals from
about 4 MHz down to 0.3
Hz.

Refer to the schematic in
Fig. 1. The device works as

follows: The 4046 has an in-
ternal vco working in the
range of about 600 kHz to
2 MHz. The 4060 is used as
the reference source, start-
ing with a 16-kHz crystal
and dividing by 16 to gen-
erate a 1000-Hz reterence
which is fed to one input of
the phase comparator of
the 4046. The vco output of
the 4046 goes to the input
of the 4059 divide-by-n, and
the output of the divid-
er goes to the other input
of the phase comparator. A
phase-locked loop is thus
formed, and the vco out-
put is equal to (n)xX1000
Hz where n is the number
programmed into the 4059.
As the 4059 is set up, any
number from 3 to 9999 can
be set on the four thumb-
wheels or DIP switches.
Therefore, the vco could
potentially vary from 3000

Gnnﬁun\ AUDIO OUT
=3

470K
- KT

100Ka~~ == .01uF

/i’ / 4017
<1000
/ 4017
DIP poc
SWITCH
i 4017
+10
4059
4017
10K
AN F
DIP — i
SWITCH Sk
TAB 10pF
Sk
S An- -
L 100K _ 120pF
4.7M
4060

DOT INDICATES PIN #1 ON CHIPS

Fig. 3. Parts location.

Hz to 9999 MHz. At 9
volts, most 4046 chips can
work up to about 4 MHz.
At higher voltages, fre-
quencies up to about 6
MHz can be realized. If the
device is to be used solely

Designation Frequency (Hz)

L1 or XZ 67.0
wZ 69.3
LZ or XA 71.9
WA 74 4
L3 or XB 77.0
WB 79.7
L4 82.5
YA 85.4
L4A or YB 88.5
ZZ 91.5
L5 or ZB 94.8
12 100.0
1A 103.5
1B 107.2
2Z 1109
2A 114.8

as a PL tone generator, 51
and S2 could be eliminated
and pins 7 and 8 of the 4059
grounded, as the divide-by-
n number will never go
over 2000. | have included
S1 and S2 in the event that

Designation Frequency (Hz)

28 118.8
3Z 123.0
3A 127.3
3B 131.8
4z 136.5
4A 141.3
4B 146.2
SZ 151.4
5A 156.7
58 162.2
6Z 167.9
6A 173.8
6B 179.9
T2 186.2
7TA 192.8
M1 203.8

Table 1. Subaudible tones and designations.

73 Magazine * March, 1981 51



the user wishes to go higher
than 2.999 MHz in frequen-

Cy.

The output of the vco is
then divided by 10,000, us-
ing four 4017 divide-by-10
chips. The pulse output is
then fed through a low-pass
filter consisting of R22, R23,
C4, and C5; the audio level
to the radio’s microphone
input is adjusted with R24.
It is important to note that
the output of the low-pass
filter is not constant with
frequency, and so the ad-
justment of R24 may have
to be changed if a radical
change in frequency is
made in order to maintain a
certain deviation. Pads
have been provided on the
PC board so that the vco
output divided by 10, 100,
and 1000 is available.

It the device i1s con-
figured as a pulse genera-
tor, a switch could be pro-
vided to make these out-
puts available. For exam-

ple, with the switches set to
1000, 1 MHz, 100 kHz, 10
kHz, 1000 Hz, and 100.0 Hz
are all available with four
decades of precision.

The construction of the
generator is straightforward
and involves only a few dis-
crete components. Figs. 2
and 3 provide PC board lay-
out and parts location. Pro-
vision is made on the board
for the two 16-pin DIP
switches. Numbers have
been etched on the board
beneath the switches to in-
dicate which BCD digit a
particular switch selects. A
1-megohm resistor is re-
quired from each of the
4059 program inputs to
ground (R1-R16). These re-
sistors can be soldered
underneath the board from
the switch contacts to the
ground buses provided. If
the thumbwheel switches
are used, eliminate the DIP
switches and simply con-
nect the appropriate wires
to the holes where the DIP

ASSOCIATED RADIO
BO12 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY—SELL—TRADE

BANKAMERICARD
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switches would reside.

In conclusion, this proj-
ect represents an inexpen-
sive state-of-the-art design
of a very useful device. In
addition to the previously

‘—%_—_—

mentioned uses as a PL
tone generator and a pulse
generator, it can be used as
a programmable reference
or as the tone generator for
a multi-tone FSK modem.

Parts List
R1-R16 1 megohm
R17 39k
R18 10k
R19 4.7 megohm
R20-R22 100k
R23 470k
R24 1-megohm subminiature PC-mount potentiometer
Note: R1-R23 are 1/4-W or 1/8-W resistors, 10% tolerance
C1 10-pF ceramic disc
C2 1-uF tantalum
C3 120-pF ceramic disc
C4.,5 0.01-uF ceramic disc
U1 4059
U2 4060
u3 4046
U4-Uv 4017
Y1 Statek 16.000-kHz crystal, type SX-1V (available from

author for $6.00 postpaid).

S1-S16  Two 16-pin DIP switches or 16 toggle switches or four
BCD thumbwheel switches

S17 SPST switch

B1 9-V transistor radio battery

PC boards are available from the author, tinned and drilled on G-10

epoxy, for $15.00 postpaid.

913-381-5900

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 UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE.

master charge

THE INTERBANK CARD




An End to Repeater Time-Outs

— with the 1C-211

Anthony R. C. Green

VP2EZ, A4XCGR, VSBEZ, CG4HRD
Flat 21A,

Fai Hon Building

15, Ngan Mok Street

Causeway Bay,

Hong Kong

hen the Hong Kong

Amateur Radio Trans-
mitting Society installed our
first professional 2-meter
repeater recently, the
transmission timer was set
to two minutes. | decided
that | didn’t want the ig-
nominy of timing out the
repeater, so, after a little

thought, | evolved a circuit
which fits snugly inside the
IC-211 microphone and
gives me a 10-to-15-second
warning before time-out oc-
Curs.

Very little modification
needs to be done in the
IC-211. All that is required is
a 12-volt source attached to

w2V
FROM PIN 3
*H2 SELECT ON TEST. VALUES BETWEEN S60K AND IMA MIC SKT
= &5 T +
$R $R2 *R3 D2
T T i LED
| = I |,__.I:.‘F._ CREEN
s < c2 . 4 o
7 . | D.OipF T X
.—
l RS
NESSS R4 NESSS lcon
5 3 Jiom &
— - 3
] = i
T-C3 —~C4
0.04 uF 0.0l aF
tlil'_
— 1t DI -
SUHF IN4I48 (OR GEN, PURP SILICON)
B PTT SWITCH
_ —— » BRAIDED EARTH RETURN
FROM PIN 2 MIC SKT > °
(PT T LINE) ,l PIN 4 MIC SKET
Fig. 1. Iime-out circuit tlashes LED after one minute, forty-five seconds.

pin 3 of the microphone
socket. This is obtained
from |5 of the power unit.

Some modifications are
necessary in the micro-
phone plug. There are three
wires and a screen braid.
The screen must now be
wired to provide the only
ground wire for the micro-
phone. The now spare wire
is used to carry the 12-volt
supply to the time-out unit.

The values of R2 and C1
may need slight adjustment
to compensate for varia-
tions in voltage and capaci-
tance. It should only be
necessary to select R2 to
give a time-out alert 10-15
seconds before the repeater
switches off.

The green LED is mount-
ed on the top of the hand
microphone and it is very
noticeable when it starts to
flash its warning.

FEATURES
B Auto Send & Receive RTTY & CW

B Connects fo TRS-80 User Port & Key /

head phone jacks

H 10 message memories 255 char. ea

W Morse practice-random 5 letter words
W Auto numbering contest keyer
M Interactive graphics custom PIX

B Autotransmitter confrol PTT

B Uses buittin PLL or external TU

/

1125 N. Golden State Blvd. / Suite G
Turlock, CA 95380 (S)
(209)667-2888 /| 634-8888

B includes hordware, cossefte & manual
@ Morse tutorial- 10 lessons-corrects mistakes
simplest, fastest woy to learn the code

ICS. Inc. i

e

CA residents
add 6 % tax

We are experiencing telephone difticullies, please keep lrying

B Requires Level |l Basic & 16K RAM

INterface a

:_ ol

Vailable

#
Fowr mr.;rmmr:m

BMBO Software, PC Board, Manual $149

BCMBO As above in Cabinet §279

B TMB8O As above plus demodulator & AFSK $499
BMBOO Adds advanced RTTY to MBO / CMB80 / TMB0D $99
B MBOOO adds disk based RTTY including Mailbox $150

TR Siﬁa’ﬁod

For your TRS-80° send & receive CW /| RTTY \

o 44

TRS-80 Is o recognized rodemark of Tandy Covporation.

~ Aeader Service—see page 130
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Eric Shalkhauser W9Cl
527 Spring Creek Road
Washington Il 61571

The History of Ham Radio

— part XI|I

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

he assignment to radio

amateurs of the short
waves below 100 meters
brought about a general
awakening to the value of
this spectrum. In 1924, the
broadcasting industry ex-
erted great effort toward
the adaptation of short
wavelengths to give their
programs added coverage
to distant listeners by inter-
connecting stations across
the country.

The Hoover Conference

The Hoover conference
was scheduled to meet in
the fall of 1924. Invitations
were directed to all radio
groups interested in the
hearings, in which existing
technical radio problems
were to be explored, The as-
sembly was to make recom-
mendations to the Depart-
ment of Commerce for im-
portant revisions of then-ex-
Isting wavelength assign-
ments, allocations, limita-
tion of power, division of
time, and such problems
which relate to general re-

Secretary of Commerce, Herbert Hoover,
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duction of station interfer-
ence. Of major importance,
however, was the subject of
shortwave usage by broad-
casters and commercial sta-
tions. The amateurs, sup-
ported by the Department,
with their constant experi-
menting with the higher fre-
quencies, had been provid-
ing the industry with inter-
est in these higher-frequen-
cy ranges, demonstrating
their effective capabilities.
The radio law of 1912 had
given the amateurs,
through assignment, the use
of all waves below 200 me-
ters.

The Hoover conference
was called on to revise and
to somehow ‘‘make
amends” to a region in the
spectrum which proved to
be not only large but of
great future value.

The conference sessions
continued from October 6
to 10, 1924. Although radio
broadcasting held the cen-
ter of the stage as far as the
broadcasters and listeners
were concerned, the radio
amateur had by all odds top
interest in the outcome of
the deliberations. The situa-
tion, with about 600 broad-
casting stations on the air,
with foreign stations all
over the world striving to be
heard, with a wavelength

revolution having set in,
and with practically no
worldwide rules and regula-
tions to give direction,
loomed chaotic in the radio
broadcast world.

All the higher frequen-
cies below 200 meters, for-
merly regarded as unsuit-
able for commercial pur-
poses, were now eagerly
sought as of major impor-
tance for DX transmissions.
The Hoover conference
was set to scrutinize these
shortwave regions.

The use of spark trans-
mission, although not ruled
out completely by existing
laws, nevertheless received
its doomsday with the an-
nouncement at the confer-
ence that all spark should
be discontinued by ama-
teurs as well as the com-
mercials. Spark discharges
of whatever type and kind
caused much of the inter-
ference encountered and
should be avoided.

The conference gave the
broadcasters five wave-
bands in the short-wave-
length region for use pri-
marily for relay broadcast-
ing. All actions taken at the
conference were recom-
mendations to the Depart-
ment, pending further out-
come from future legisla-
tion.



Organize vour shack with a

CLUTTERFREE MODULAR
CONSOLE $179.95

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

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 g9

.

NEW MFJ ALL BAND

XCVR PRESELECTOR

Copy weak, barely readable signals. Reject images, out-of-

band signals. 1.8 to 54 MHz.

Up to 20 db gain. Automatic

bypass. PTT. 20 db attenuator. Use 2 ant., 2 rigs.

NEW MFJ-1040 transceiver/receiver preselector
lels you copy weak, barely readable signals.

Rejects out-of-band signals, images.

Strong signal ability reduces cross mod, over-
loading. Excellent signal-to-noise ratio.

Continuous 1.8 to 54 MHz: all HF amateur,
shortwave bands. Up to 20 db gain. Gain control
Dual gate MOSFET, bipolar transistors for low
noise, high gain, strong signal ability

Push button switches for 20 db attenuvalor,
ON/OFF BYPASS, 2 antennas, 2 receivers.

Dual coax and phono jacks for antennas, re-
ceivers. RF sensing relay automatically bypasses
preselector when transmitting up to 350 watis
input. Delay control. Jack for push-to-talk.

LED. 9-18 VDC or 110 VAC. 8x2x6 inches.

MFJ-1045, $69.95. Same as MFJ-1040, less
attenuator, xcvr auto bypass, delay control, PTT.

Copy weak, barely

readable signals.
Automatic XCVR bypass.

i

Use 1 ant., 1 rovr. 5x2x6 in. 9 V bat., 9-18 VDC
or 110 VAC with optional AC adapter, $7.95.

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $99.95
for MFJ-1040 or $69.95 for MFJ-1045 plus $4.00
shipping and handling.

Don*t wail any longer to pull out weak, rare DX.

800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi o 4T

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762

CALL TOLL FREE ...

MARK 3-CR REPEATER

K

MICRO
CONTROL

SPECIALTIES

Dateline Dayton Hamvention . ..

To demonstrate the selectivity of our Mark 3CR repeater we keyed a
transmitter 15 KHz off frequency and set it directly against the recelver
input. Our Mark 3CR didn’t even notice the close encounter.

Sure the Mark 3CR can withstand severe interference. .
it uses both crystal filtering and double conversion.

And that's just the beginning. Its performance contin-
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform-
ance have your own close encounter with a Mark 3CR /
Repeater or Mark 3C Controller.

close encounter

r—CTATUS INDICATORS we—

call or write for specifications .-«

MICRO CONTROL SPECIALTIES
23 Eim Park, Groveland, Ma. 01834

(617) 372-3442

~ Reader Service—see page 130

/73 Magazine = March, 1981 55




1924 Hoover Conference Frequency Allocation
Meters Kilocycles Allocation
200—545 550—1,500 Broadcast
150—200 1,500—2,000 Amateur (160 meters)
137—150 2,000—2,200 Point to point
120—137 2,200—2,500 Aircraft
109.2—120 2,500—2,750 Mobile
103.3—109.2 2,750—2,900 Relay broadcasting
85.6—103.3 2,800—3,500 Public service
75—856 3,500—4,000 Amateur (80 meters)/Army mobile
66.7—75 4 000—4,500 Public service/mobile
60—66.7 4,500—5,000 Relay broadcasting
54.5—60 5,000—5,500 Public service
51.7—54.5 5,500—5,800 Relay broadcasting
42.8—51.7 5,800—7,000 Public service
37.5—428 7,000—8,000 Amateur (40 meters)/Army mobile
33.3—37.5 8,000—9,000 Public service/Mobile
30—33.3 9,000—10,000 Relay broadcasting
27.8—30 10,000—10,800 Public service
258—27.8 10,800—11,600 Relay broadcasting
21.2—258 11,600—14,000 Public service
18.7—21.2 14,000—16,000 Amateur (20 meters)
16.7—18.7 16,000—18,000 Public service/Mobile
5.3—16.7 18,000—56,000 Beam transmission
47—53 56,000—64,000 Amateur (5 meters)
0—4.7 64,000— Beam transmission

The conference conclud-
ed by listing wavelengths in
effect for one year. All
wavelengths from zero (0)
to 3158 meters were allo-
cated. The radio amateurs
retained the previously-as-
sighed wavebands as con-
firmed, with minor changes,
as shown in the box.

The government depart-
ments were authorized to
work in the wavebands be-
low 150 meters “with due
regard to the authorized
use given to other legiti-
mate services.”

To be noted was the
method of allocating wave-
bands. Namely, the dove-
tailing of assigned ranges in
such a manner that the fre-
quencies in one band were
octaves of those in the pre-
ceeding band. This manner
of band distribution for all
services receiving assign-
ments would, therefore,
cause disturbances only to
the respective assignees op-
erating from one band to
the other. Note the distribu-
tion, for instance, for the ra-
dio amateurs, all being in
harmonic relation:

1.5 MHz to 2.0 MHz
35 MHz to 4.0 MHz
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70 MHz to 8.0 MHz
14.0 MHz to 16.0 MHz
56.0 MHz to 64.0 MHz

Theory of Frequency Prop-
agation: Still a Mystery?

There existed an unan-
swered question in the
minds of most. Why are
100-meter waves able to
carry across oceans at night
with little power? This prob-
lem baffled the scientists
and radio experimenters in
the field. Dr. A. E. Kennelly
of Harvard University sug-
gested that there must be
conducting layers in the up-
per regions making possible
the transmission of radio
waves. The layers most like-
ly represented ionizing ac-
tion to accomplish such re-
sults at long distances. As
Professor Kennelly theo-
rized, the greater volume
activity of the higher-fre-
quency waves enabled
them to cut a sharper con-
ducting boundary surface
in the upper air than was
possible for the longer
waves of the lower frequen-
cy. The longer waves had a
greater tendency to follow
the surface of the earth,
thus restricting their effi-
ciency.

The Hoover/[White Bills

The changing conditions
surrounding radio, especial-
ly in the field of broadcast-
ing, definitely necessitated
comprehensive legislatiog
by Congress. Hoover had in
mind a bill in the form of
emergency legislation. He
thought of the White Bills
which had been pending as
holdovers from the previ-
ous Congress. In communi-
cation with Congressman
White, his proposal was
submitted in the following
form to satisfy the public in-
terest until final legislative
policy could be inacted in
Congress:

“Be it enacted by the
Senate and House of Repre-
sentatives of the United
States of America in Con-
gress assembled, that it is
hereby declared and re-af-
firmed that the ether within
the limits of the United
States, its territories and
possessions, is the inalien-
able possession of the peo-
ple thereof, and that the au-
thority to regulate its use in
interstate and/or foreign
commerce is conferred up-
on the Congress of the Unit-
ed States by the Federal
Constitution.”

“That Section 1 of the act
of Congress approved Au-
gust 13, 1912, entitled, An
Act to Regulate Radio Com-
munication, is hereby
amended by adding at the
end of said section the fol-
lowing: The wavelength of
every radio transmitting
station for which a license
is now required by law, its
power, emitted wave, the
character of its apparatus,
and the time of transmis-
sion, shall be fixed by the
Secretary of Commerce as
in his judgment and discre-
tion he shall deem expedi-
ent, and may be changed or
modified from time to time
in his discretion.”

The pending White Bill
was temporarily side-
tracked. The National Asso-
ciation of Broadcasters
could hardly disagree with

'_h“_

Mr. Hoover’s suggestion, so
long as he was Secretary,
and so long as unfair deci-
sions could be appealed
with the consent of the
present Secretary.

The amateurs responded
by stating that, although
the bill needed amending
by limiting the life term or
by placing discretionary
powers into the hands of
some appointed radio com-
mission to provide appeals
from unfair decisions, no
further suggestions would
be forthcoming.

A Memorable ARRL
Undertaking

The evidence of the pop-
ularity and the splendid re-
sults obtained with short-
waves in the hands of ama-
teurs was clearly exempli-
fied through the experienc-
es conducted jointly with
the United States Navy and
the ARRL in the summer of
1925.

A shortwave station, call
letters NRRL, was placed
aboard the USS Seattle,
flagship of the Navy fleet

operating in the Pacific wa-

ters. ARRL traffic manager
F. H. Schnell assembled the
transmitter and receiver
along customary amateur
radio lines, typically bread-
board but compact. Schnell
was put in complete charge
of the floating station,
which was stashed in a
small cubbyhole on the
compass shack of the ship.
There was no other vacant
space on board. Schnell
strung a single #12 wire ver-
tical antenna up in the rig-
ging of the ship. The Hart-
ley circuit used operated in
the 20. 40, and 80 meter
bands. For a period of six
months, Schnell, as sole op-
erator, made almost daily
contacts everywhere. He
convinced the Navy person-
nel that long-range trans-
missions with low power
could consistently outper-
form on short wavelengths,
and had definite value over
any of the long wave instal-
lations aboard ship.



Trap DIpOlBéBﬁLTZ;)

B

Pre-assembled.
Model 370-11

Powerrated 2kW PEP, approx. 110-ft span

Complete with = wire = traps -
end insulators « 50 ft RG-8/U,
PL-259 connector « heavy
duty cast aluminum and stea-
tite center connector.

4-Band (40 thru 10M),
55 it model 370-13
also available, pre-
assembled only.

Atyour w»n
B&W dealer

BW

Made i Bristol

Pennsylvarna. by

Barker & Williamson Inc.
10 Canal Street [0 Bnstol, PA 19007

This MFJ RF Noise Bridge

lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia-
tion resistance and reactance. Exclusive range

extender and expanded capacitance range gives

you much extended measuring range.

"« Exclusive range extender
" ¢ capacitance range

."-"' e

MFJ RF NOISE BRIDGE

: Model MF 2032
|

This new MFJ-202 RF Noise Bridge leis you
quickly adjust your single or multiband dipole, in
vertied Vee, beam, vertical, mobile whip or random
system for maximum periormance.

Tells resonant frequency and whether to shorten
or lengthen your antenna for mimimum SWR over
any portion of a band.

MFJ's exclusive range extender, expanded ca-
pacitance range (£ 150 pf) gives unparalieled im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. S0-239
connectors. 2 x 3 x 4 inches. 9 volt battery.

Other uses: tune transmatch; adjust tuned cir
cuits; measure inductance, RF impedance ol ampli
hers, baluns, transformers; elecincal length, velo
city factor, impedance of coax; synthesize RF im
pedances with transmatch and dummy load.

e Expanded
e Series Bridge

Order from MFJ and try it — no obligation. If
not dehighted, retum it within 30 days for a refund
(less shipping). This bndge 1S unconditionally
guaranteed for one year

To order, simply call us toll free 800-647-1800
and charge it on your VISA or MasterCharge or
mail us a check or money order for $54.95 plus
$3.00 for shipping and handling.

Don't wait any longer to enjoy maximum an
tenna performance. Order today

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi. T

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762

$EFPTEFEIPISETSPTSTTETSEESTS ST SESEFSTFETSESSESTSEFEESTIEESEISESEESHSSESS

MARK 3
$205

e 144-148 MHz
e 12 channels—crystal controlled
e 15 watls
e Special modifications for CAP &
MARS available

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, anten-

nas, amplifiers and other accessories.

*Special quantity pricing is available on the MARK 3 and FM-76 transceivers. Get

SUPER VALUES
FROM
CLEGG.

FM-88
$299

® 143-149 MHz (synthesized)
e 25 watt (variable)
e 25 uvreceiver
e Provisions for non-standard offsets
(MARS, CAP, etc.)
® 1 year warranty

your group together and call for a quote on your requirements.

$EEEIFSSEISFSEIFFFHEFSSPIEFFETSFSISSSSSFSSEIISSESS SETSFSTESSEHEESSHS
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FM-76
$195

e 220-225 MHz
¢ 12 channels—crystal controlled
¢ 10 watts
e if you're not on 220, now is the time to
try it with an FM-76

w13
Communications Corp

1911 Oid Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601
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CAN 20% BE WRONG?

A recent survey showed that 20% of the 73 subscribers also read
Rilobaud MICROCOMPUTING magazine . . . and enjoy il. 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 [or yourself,

[ New subscription 0 Renewal (] 12 issues for $§25.00
Ll Payment enclosed $ 124 issues for $38.00
] VISA [1 MC LI AE L[] Bill me []36 issues for $53.00

Card# _ __ interbank#

Signature ___ __Exp.date

Name
Address _ =

N State ______Zip

—for even faster ordering service call toll free (800) 258-5473

Canadian: $27, one year only, (.S. funds, Other foreign:
535, one year only, (1.S. funds. Please allow 6-8 weeks for
delivery.

MICROCOMPUTING ® POB 997 ® Farmingdale NY 11737

Selling 73 Magazine, 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 telling us that 73" outsells
them all. . . so call foday and join the dealers
Arise and subscribe to 80 MICROCOMPUTING, the ; 1
newest and fastest growing microcomputer magazine. This who make monev w"h 73 Magalme‘

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.

i e e For informafion on selling 73 Magazine
AL EWc LA G | Catlnesl call 603-924-7296 and speak with Ginnie
Card #_ SN Y S i Boudrieau, our Bulk Sales Manager. Or write

Interbank # Exp. date

| 1T fo her af:
Signature e x\\&

Name i e gl

Address @00 e |
City _________ State Zip __

Please allow b Lo 8 weeks lor delivery
Canadian: 1 yr. only/$20 in (..S. Funds

[go mIEFDEDFﬂDUEIﬂg Foreign: 1 yr. only/$28 in U.S. Funds
® P.O.B. 981 ® Farmingdale N.Y. 11737

*TRS-80 is a trademark of Tandy Corporation. 313B6
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NEW MFJ VHF Converter lets you

HEAR POLICE/FIRE CALLS

and more on 2 meter rigs. Receive 154-158 MHz. Direct
freq. readout on synthesized, VFO 144-148 MHz FM rig.
Covers nearly all FCC allocated police/fire VHF-hi frequencies.

Direct freq. readout on
synthesized and VFO rigs.

Scanning rigs become
policellfire scanner.

$4995

Aluminum cabinet. Black and eggshell white

"MICROWAVE )

Down Converters

Slotted

Array
Antennas

with Down
Eu*‘~--ﬂrre"

-

ON

‘ MODEL MFJ-311

. 8 ] I'%Fll; 5

DOWN CONVERTERS

Hear exciting police/fire calls and more on

_ 545% your 2 meter rig Order from MFJ and try it — no obligation. If
Bro.Ace B sg500 Scanning nigs become policeliire scanner. not delighted, return it within 30 days for refund
re-Assembled This ingenious MFJ VHF Converter turns your  (less shipping). One year unconditional guarantee.
Variable Power Supplies *45% synthesized or VFO 144.148 MHz FM rig into a Order today. Call toll free 800-647-1800. Charge

VISA. MC or mail check, money order for $49.95
plus $4.00 shipping/handling for MFJ-311

Don't wait any longer to enjoy exciting police
and fire calls, order now. Call MFJ or see dealer.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for techmical information, or
der/repar status. Also call 601-323-5869 outside
continental USA and in Mississippi

MF

hot police/fire receiver (154-158 MHz) with direc!
frequency readout on your ng

Enjoy all benefils of your rig such as squelch,
excellent sensitivity, selectivity, stability. limiting,
AM rejection. For_handhelds, too

Two MOSFETS (tuned RF amp, mixer), bipolar
crystal oscillator gives excellent performance.

Bypass/off switch allows transmitting. Won'l
burn out i you transmit (up to 25 watts) with
converter on, Low insertion SWR

“On" LED. SO-239 coax connectors. 9 to 18
VDC. Mobile mounting brackets. 3x4x1 inches

Also Available: Mcrowave transs-
—|--,,-1

I".H.- (e B r-
& __d.\_,-._ - II--...-a : E

P.B. RADIO SERVICE

1950 E. PARK ROW
ARLINGTON, TEXAS 76010

(817)460-7071 .«

A7

Enterprises, Inc.
BOX 494 MISS STATE. WS 39782

HAM-KEY
|

Mode! HK-3M 92

Now $15 95

Add $2.00 Shipping
& Handlina.

“ * Dual lever squeeze paddle
* For use with all electronic keyers

Add $2.00 Shipping
& Handling.

* Navy type knob
* Smooth action

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

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M,
$1.50 Postpaid

CC-3P shielded cable & plug for HK-3M $1.50
Add S .50 Shipping & Handling.

* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close

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

own keyer. $16.95
Add $1.00 Shipping & Handling

CC-1P shielded cable & plug for HK-1 $2.00
Add $ .50 Shipping & Handling.

Model HK -4  3Zh4°%

Now$3795

Add $2.00 Shipping
& Handling.

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

d memory.

CC-1/3P Shielded cable with plugs for HK-4 $3.50
Add $1.00 Shipping & Handling

Model HIK=5 A Electronic Keyer

M NW$5495

Add $2.00 Shipping
& Handling.

* Uses Curtis B044 keyer chip
* Grid block or direct keying

* lambic circuit for squeeze keying
* Speed, volume, tone & weight

* Self completing dots & dashes
* Dot & dash memory controls on front panel
* Built-in sidetone * Use with HK-1 or HK-4

* Battery operated with provisions for external power

IF NOT IN STOCK AT YOUR DEALER, ORDER DIRECT FROM

The HAM-KEY Co. % g Louis, MO 63132

Rastes Chage P O. Box 28271

Phone TOLL-FREE 1-800-325-3651

w»* Header Service—see page 130
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lames C. Nordgren
275 W. 15th Street
Holland M| 49423

G ates 6-volt, sealed re-
chargeable batteries
are available through hard-
ware stores and other sup-
pliers. One of these bat-
teries has a 5 Ampere-hour
(Ah) capacity. These can
furnish standby power for
small transceivers and

MOVING?

Half a Loaft

— charger for 6-volt batteries

could be used on Field Days
or for other remote applica-
tions. The sealed batteries
do not have the explosive
gas problems associated
with ordinary lead-acid car
batteries and, hence, can be
used safely indoors. | use
two 6-volt, 5-Ah batteries in

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:

73“ magazine

Subscription Department

P.O. Box 931
Farmingdale NY 11737

L1 Address change only
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series to power a small
transceiver.

Consider the battery
charger circuit shown in Fig.
1. Two outputs are provid-
ed to charge two 6-volt,
5-Ah batteries at a time.
One of these outputs can
be left disconnected if only
one battery needs to be
charged. The two 12-volt
transformers step down the
line voltage to the proper
battery charging voltage.
Note the alternate primary
connection for 220-volt
operation. Diodes D1 and
D2 change the ac to dc for
battery charging. Resistors
R1 and R2 limit current for
proper fast-charging. Lamp
L1 serves a dual function: It
limits the current when

Fl 1]

3744 Tl

INa004 aw

trickle-charging and pro-
vides a visual indication
that trickle-charging is oc-
curring. The timer terminals
short out the lamp for fast-
charging.

Parts layout is not
critical, except that R1 and
R2 should have adequate
room to dissipate their heat
when fast-charging is used.

The batteries may be left
on trickle-charge indefi-
nitely. The timer setting
should be reduced to about
4 hours when charging only
one battery. Note that
when the timer is timed out,
the batteries are automati-
cally placed on trickle-
charge. A single battery
also can be left on trickle-
charge indefinitely.
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TENNA-TAPE

This is the best portable antenna
we've seen anywhere, and check the low
price!

Fast and easy adjustment for any por-
tion of 10-15-20-40 meter bands. Made
from two 50 ft. steel tape measures
coated with mylar, it can be used In-
doors or outdoors 3s a dipole, inverted
V., or sloper antenna. Perfect for travel-
ing, camping, or anywhere!

Chart included showing exact tape
measurement for each band. Tapes
crank into compact, high impact, housing
for convenient and lightweight storage.

Not a kit, ready for use with end insu-
lators & center fitting for 52 ohm feed-
line with PL 259. Money-back guarantee,

send  SPENCER PRODUCTS

check or
18 Reynolds Avenue

money order
for $34.95 &
Cortland, NY 13045

£2.50 postage,
& handling to:

(Radie not included)

BEAT YOUR BATTERIES'

OPERATE your SYNTHESIZED WT from any 13-30v D.C
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T0 RE-CHARGE!

*NOT & battery charger but a FULL POMER SOURCE with
Fused Circuit to protect your rig!

SRUGGED ALUMINUM CASE (except ICOM unit is built
into IC-BP4 case for slide on/slide off power
supply change!)
sYOUR NiCads REMAIN IN PLACE (except ICOM). Simply
unplug for INSTANT PORTABILITY!

«DESIGNED by an engineer from NASA's Jet Propulsion
Laboratory with components rated 50% beyond
requirements!

oPRE-WIRED JACK {except ICOM) and detailed instal-
lation instructions supplied!

o5 FT. power cord. VELCRO pads supplied to mount
anywhere! 1 FULL YEAR WARRANTY:

ePRICE: AT models- §25.00 Post Paid. Ca.
Res, add §$1.50 Tax, E.“,D-'E- You pay
Postage and C.0.0. fees.

sNOW kf#ILAELE for TEMPD 5-1, 5-2, 5-5,
'Eﬂi‘ TR-2400 (Retains Memory!), and
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STEMART QLK PO, Box 7555 IRaawit, Ca, G706

RTTY/CW FOR THE TRS-80*

RTTY/CW Operating System

FEATURING:

® ASCI-BAUDOT-CW
® SPLIT-SCREEN VIDEO
® REAL TIME CLOCK

PLUS:

® Word-wrapping

® Two serial ports
45.45 to 9600 Baud

Y crown
MicroProducts

P O Box 892
Marysville, Washington 98270
(206) 659-4279

» Reader Service—see page 130

® Serial ports use USARIS
® Automahe CW/ID
® Program status
contnuously displayed
® |nstantly change:
program status
Baud rates
ASCIl/Baudot modes
Transmitter under
program control
Selt tracking CW speed
LLIST & LPRINT usable
on any senal printer
All software easily
transferred to disk
Requires LEVEL Il 16K RAM
Madel | or Madel I,
external terminal unit
Includes pc board, cobinet,
software & manual
® Uncondihonally guaranteed
tor 30 days

® Limited parts & labor
warranty for 90 dﬂ}f&

® ASSEMBLED & TESTED $300

Washington residents add 5 _3°

.
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1ICopy RTTY, ASCII }

I and Morse
from the palm
of your hand.

Have you waited to get into
code reading until you found
out what this latest fad was
about? You can stop waiting,
because it's no longer a fad.

Amateurs everywhere
are tossing the gigantic
clanking monsters of yester-
yvear that once performed
the job of reading
radioteletype. They are trad-
ing them in for state-of-the-
art code-reading devices
that are incredibly small,
noiseless if desired and in-
finitely more versatile than
their antique predecessors.

Kantronics, the leader in
code-reading development,
has just introduced the latest
and most-advanced break-
through in the copying of
Morse code, radioteletype
and ASCH computer langu-
age,

The Kantronics Mini-
Reader reads all three types
of code, displays code speed,
keeps a 24-hour clock, acts as
aradioteletype demodulator
and reads all of its decoded
information out on a travel-
ing display of 10 easy-to-read
characters. It is sO compact
that it fits in a hand-held,
calculator-size enclosure.

At $314.95, the Mini-Read-
er outperforms anything
within another S400 of its
price range.

Call or visit your Authoriz-
ed Kantronics Dealer now to
find out what the latest In
technology has done to
code-reading.

K< Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044

73 Magazine = March, 1981

----------‘

61



Don Stauffer WBOYTH
2071 Shoreham
Florissant MO 63033

The Great Aluminum Cover-Up
— how to paint the stuff

Editors’ Note. Various potentially dangerous chemicals are used in cleaning and preparing aluminum for painting. Along with the author's
suggestions, remember to provide proper ventilation of your work area and that many chemicals can damage skin and eyes. Also, acetone
and lacquer thinner are highly flammable. 1-1-1 trichloroethylene may be more difficult to obtain in hobbyist quantities but is one of the non-
flammable “safety solvents.” Above all, if you are not sure of a chemical’s risks, assume the worst. Either find out how to use them safely or

don’'t use them!

et’s face it, aluminum is

hard to paint. Some-
times we'd rather switch
than fight.

Wood cabinets are great
if you want the antique
look, but it doesn’t fit in
well with the rest of your
modern gear—and the
shielding properties are not
the best. Steel takes paint
easily, but the material is
hard to work with. Drilling
is okay, but the stuff sure
dulls a nibbling tool fast.
Also, bending a fair-sized
piece is more than my small
brake can hack. Sheet steel
is not the most readily avail-
able material for the home
hobbyist, anyway. Alumi-
num is the ideal material to
work with, if only it could
be finished easier,

There is, of course, the
trend toward plastic cover-
ing materials. Although dry
transfers will adhere rea-
sonably well to plastics, de-
cals can be a problem. Also,
the available textures and
colors may not suit your
needs.

There is the old standby
of etching in a lye bath, but
| get tired of all the satin
aluminum panels staring
me in the face, and some-
times gray stains which are
not removable appear dur-
ing the process. A good
etch involves many of the
same steps I'm going to
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cover below, so why not
paint? The fact s, it is possi-
ble to paint aluminum reli-
ably.

| began to understand
the secrets of painting alu-
minum when | started con-
struction of a home-built
airplane. Aircraft people
worship aluminum for its
structural properties, so
they had to learn to put on
finishes that would not
come right off. The primary
secret of this process is that
cleanliness is next to godli-
ness! You will not get paint
to stick to aluminum if any
grease or oil is left on the
surface.

There are two types of
cleaning agents useful for
cleaning aluminum. One is
a solvent cleaner, such as
acetone or trichloroethyl-
ene. The other is a deter-
gent cleaner. Although the
latter is generally a more
powerful degreasing agent,
it does react with aluminum
and it has other problems.
The more powerful deter-
gents are quite caustic and
combine chemically with
aluminum. This is not al-
ways bad, but you may not
want that action. Also,
whereas solvents will evap-
orate completely from a
surface, the detergent may
leave a soapy residue. (You
may clean off this residue
with a solvent))

As a general rule, keep
the aluminum panel or
piece reasonably clean as
you work with it. Of course,
fingerprints are inevitable,
but don't plop the pieceina
grease smudge when you
set it down, and never leave
a piece of aluminum sitting
on a concrete floor because
concrete and aluminum re-
act strongly.

When all the drilling, cut-
ting, and filing are done,
you are ready for finishing.
Clean the part in a mild de-
tergent. Rinse thoroughly
with plenty of water. Wait
—don’t pick up that piece!
Even if you think your
hands are clean, oil will ap-
pear on your skin very
rapidly. From this point un-
til the piece is primed, it
must not be handled with
bare fingers. Although
paper towels can be used if
you are careful, | recom-
mend wearing plastic or
rubber gloves.

The next step is called
chemical conversion. The
idea is to replace the sur-
face layer of aluminum
with some chemical to
which the pain will adhere
better. Although there are
special mixtures sold for
this purpose, they are not
usually easy to come by.
The easiest and cheapest
way | have found is to use a

product called Aluminum
Jelly (although Naval Jelly
also will work). This stuff is
found in most hardware
stores.

Brush the goop on, let it
sit for a few minutes, and
then rinse it off, using lots
of water. You won't notice
any change of appearance
at this point. Next is a two-
step cleaning process.
Again use the mild deter-
gent, followed again by a
thorough rinse. Now, clean
it with a solvent cleaner,
such as lacquer thinner or
trichloroethylene. Unfor-
tunately, this immediately
raises a problem. These sol-
vents will probably dissolve
your gloves! For this step
you must use your bare
hands, handling the alumi-
num part with a paper tow-
el. Now we are ready to
paint.

Aluminum must be
primed with a zinc chro-
mate primer. Don’t settle
for anything else. There are
two kinds of zinc chromate
primer. One is yellow, the
other is green. The green
stuff is recommended for
aluminum, but unfortu-
nately it is hard to get. The
vellow kind is found in most
hardware and paint stores,
and will work, although it
should be your second
choice. Try to find the green
primer at aircraft supply



stores. It is available in
spray cans.

Applying the primer calls
for a good spraying tech-
nique. The primer dries
pretty fast, so you can give
the piece a quick, light
coat, wait one or two
minutes, and then give it a
heavy coat. This helps to
prevent runs. If after the
piece dries you have any
runs, “orange peel,” or dust
in the finish, sand carefully
with number 600 sandpa-
per. If you have to sand, re-
member to wear gloves,
and do a follow-up by
cleaning with isopropyl al-
cohol. This solvent will re-
move a reasonable amount
of crud, while not dissolv-
ing the primer.

Now you are ready for
painting. If spraying, | rec-
ommend that vou buy the
type sold for painting plas-
tic model airplanes. There
is a tremendous selection
of colors available, both
matte and glossy. More im-
portant, however, is the
spray head. These spray

cans have heads with tiny
holes which give an ex-
tremely fine spray, produc-
ing a very smooth finish.
After spraying, allow at
least twenty-four hours for
drying, especially if you are
dealing with more than one
color.

Next, letter the panels
with dry transfers or decals.
Whichever you use, they
should be protected by a
clear finish. So, again from
the model paint counter,
use either a clear matte or
clear gloss spray. Be careful
when spraying a clear fin-
ish, because it is very easy
to put it on too thick. Use
very thin coats, especially
on the matte. The matte
will dry in a few hours. The
gloss should be put on until
it first begins to look shiny,
and then it should not be
handled for twenty-four
hours.

There, that wasn’t hard,
was it? It was? Yes, but

aren’'t the results worth
it? N
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Stirling M. Olberg WI1SNN
19 Loretta Road
Waltham MA 02154

Home-Brew X-Band Wavemeter

— indispensable test gear for microwave mavens

he need to know the op-
erating frequency of an
amateur signal in the
X-band assignment can be
met with an adjustable cav-
ity wavemeter and a detec-
tor. The cavity can be ad-
justed so that it accepts a
small amount of power
from the transmitter, and
the detector, which is cou-
pled loosely to the cavity,
“sees” this energy and con-
verts it to a small current
that will operate a micro-
ammeter, which serves as a
resonance indicator.
The wavemeter must

Photo A. Cavity wavemeter
for X-band.

64 73 Magazine » March, 1981

have some sort of dial
which can be calibrated in
frequency. The accuracy of

this calibration will depend

upon many factors, such as
the temperature stability of
the cavity, the resettability
of the adjusting system, and
the exactness of the calibra-
tion reference. There are
others, but these are the
three which will concern us
while constructing a suit-
able unit. The other prob-
lems will become evident
as we move along.

A cavity wavemeter is a
parallel resonant circuit
(see Fig. 1). You have used
these devices as traps in the
output of your transmitters
on the lower frequencies
and in many other circuits
of your equipment. The op-
eration of a microwave unit
isn’t different from those.
The Q of the circuit in

|
& ¢ @

Fig. 1.

3
Iy

Parallel resonant

equivalent circuit of wave- Fig. 2. Cavity wavemeter cir-

meter.

which it is used and the Q of
the wavemeter itself make
the difference for a cali-
brated frequency refer-
ence. A microwave cavity
such as the device we are
about to construct can
have a working Q of nearly
3000. The working Q will
depend upon the loading of
the cavity and several other
factors.

An important limitation
to recognize is that the
device we are making will
put you within the band
limits, but it is not an abso-
lute frequency meter.

A cavity wavemeter cir-
cuit diagram might look
like the circuit shown in Fig.
2. A difference in the circuit
when using waveguide for
the transmission line will
be, for example, that the
coupling loop in Fig. 1 is a

CAVITY

l ()

| WAVE GUIDE

cuit diagram.

one-turn link to the tank
coil. In the microwave con-
figuration we will use, this is
simply a small hole in the
E-plane wall of the wave-
guide. The diameter of the
hole determines how much
coupling there is to the tank
circuit, which, in our case, is
the cavity. The diameter of
the hole controls coupling
and many other factors. It
must be placed carefully so
that the match to the trans-
mission line will not be up-
set.

Now, let us examine the
construction of a cavity
wavemeter for X-band. (See
Fig. 3.) The cavity we will
construct is, In microwave
parlance, a right circular
cylinder cavity operating in
the TE,,; mode, It is mount-
ed on the E-plane of an
X-band waveguide, off cen-
ter so that the center of the
cavity will sit directly cen-
tered over a hole in the
waveguide. This hole is
called an iris hole. The re-
mainder of the cavity bot-
tom, which hangs over the
waveguide, is covered with
a brass half-circle soldered
in place. This is shown in
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the photos and drawings ac-
companying this article.

Tuning of the cavity is ac-
complished by varying its
length. This is done by mov-
ing a circular plate longi-
tudinally within the cavity
cylinder. A lead screw fas-
tened to the circular plate
serves as the device to
move it into the cavity. The
lead screw must have very
fine threads, and the bush-
ing which guides it also
must have threads that fit
well. A set of three cuts
equally spaced around the
diameter of the bushing will
serve as a collet-threaded
bushing when fitted with a
small compression nut and
lock. This particular part of
the construction should be
given great care since it di-
rectly affects the resettabil-
ity of the wavemeter. In a
commercial unit, a microm-
eter barrel often is used to
control the circular plate
motion, giving a high order
of accuracy.

In the design shown, a
barrel similar to a microm-
ster was used. It is larger,
wowever, allowing the cali-
yration to be inscribed

SOLDERED TO WAVEGUIDE
END VIEW

DRILL 4 DIA EXACT
CENTER ITIGHT FIT]

— R824 THD

=

8

b

Fig. 3. Construction details for cavity wavemeter.

more easily—and for me to
read without my glasses.

The disk is constructed
from a piece of flat brass at
least 1/16” thick. Dimen-
sions of the disk shown in
the drawings should be fol-
lowed carefully. As you will
note, the dimensions allow
only .03-inch spacing be-
tween the wall and the disk
edge. This means that the
drive mechanism must also
be placed in the center of
the drive holder. In each
case, it is best to have your
friendly machinist fabricate
these pieces on a lathe. This
means that the top cover,
the disk, and disk holder all
must be centered exactly or
the disk will rub on the cav-
ity walls.

The disk must have some
absorbing material added
to the back of it. This is nec-
essary because the back of
the cavity—that is behind
the disk —otherwise can
support resonances which
wll be coupled weakly from
the waveguide and will pro-
duce unwanted responses
which can mislead the user.
The absorbers may be con-
structed from a disk made

of a piece of attenuator
card. If you have access to
powdered iron material,
paper can be shaped
around the periphery of the
disk to make a form. Mix
the powdered iron particles
with some coil dope and
pour in enough to make a
level surface about 1/16”
thick. Be sure that the sur-
face is held level while the
mix is hardening. (Pow-
dered iron can be obtained
from cup core manufactur-
ers or, if you are really am-
bitious, you can make your
own simply by crushing a
cup core with a steel roller.
Make sure that the particles
are very small.) After the
mix has hardened, be sure
to remove all of the paper
and glue from the edge of
the disk.

Next, construct the wave-
guide section by mounting
the two flanges, one on
either end of the guide. This
is done by cutting the wave-
guide ends square and then
removing all burrs from
them with a smooth file.
Each end will have a flange
soldered in place. This is
done simply by sliding the

e | A ———f
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flanges on each end of the
guide, after first applying a
small amount of soldering
paste (flux) to each end.
Now heat the entire assem-
bly until the flux runs and
turns the copper waveguide
a deeper color. Apply just
enough solder so that it will
run around the joint. When
this operation is completed,
lap the ends of the flanges
against a piece of very fine
emery paper. Now inspect
the joint to be sure that
there are no gaps in the
solder around the face of
the joint.

Next, measure the dis-
tance between the rear
butts of the flange, and in
the center of this distance,
using a square, draw a line
across the E-plane of the
waveguide.

On one side of the guide
lying on this line, place a
centerpunch mark at the
distance from the outside
wall shown in the mechani-
cal assembly drawing, Fig.
3. Now drill the hole also
described in this detail.
Deburr this hole inside and
out of the guide so that it is
smooth. This is the iris



Fig. 4. Test setup for calibration, as described in the text.

coupling hole, and it should
be perfectly round with no
burrs or raised pieces stick-
ing down into the wave-
guide. The deburring job is
easy on the top of the guide
and can be done with an-
other drill bit held by hand
and turned to lift off the
burr. The inside of the
waveguide may be done
with a very small bladed
knife such as an X-acto®
scalpel. This can also be
done from the top of the
waveguide by inserting the
point into the hole against
the burr.

Clean a piece of copper
pipe (shown in the assembly
drawing) as the cavity cyl-
inder. It should be free from
all burrs on each end and

polished clean with Dutch
Cleanser or a similar pot-
scouring compound, partic-
ularly on the inside of the
cylinder. On one end of the
cylinder, using a machinist’s
square and try, set the cen-
ter so that a pair of marks
can be scribed across the
open face of the cylinder
and on the end of its side
walls.

Using flux here, too,
solder the half-circle of

brass in place so that it lies .

on the two scribe marks just
made to the bottom edges
of the cylinder. Now the
bottom of the cavity will be
half closed. Use acid-base
soldering flux for this
operation.

The cavity may now be

Photo B. Wavemeter parts and bottom view of the cavity,
showing how it is offset from the waveguide.
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mounted to the waveguide
section by aligning the
scribe marks on the cavity
outside walls with the
scribe line made on the
face of the waveguide. The
half circle of brass will butt
against one side wall of the
waveguide providing a
solder surface. Using a
C-clamq and a small, flat
piece of wood, clamp the
cavity in place, placing the
wood under the clamp so
that it does not mar the top
of the cavity. Adjust the
cavity so that it aligns with
the marks on its walls and
the waveguide. Make sure
that the half-circle butts
tightly against the side wall
of the waveguide. Now ap-
ply soldering paste to the
bottom of the cavity and to
the waveguide surfaces
that make contact with the
cavity parts. Heat and sol-
der, using just enough
solder so that it will “run”
when the assembly is hot
enough. Let the assembly
cool thoroughly before
removing the clamp.

When the soldering is
completed, the waveguide
section should have the
cavity mounted off-center
on the guide with the iris
hole off-center with the di-
ameter of the cavity (see
Fig. 3 details). The cavity
should be in line with the
scribe marks previously
described as the alignment
lines. If this is not the case,
but the alignment marks
are only a very few
thousands of an inch off, do
not rework to improve the
alignment; this small devia-
tion will not degrade the
operation of the wavemeter
too badly. Inspect the in-
side of the cavity where it
mates with the waveguide
and be sure that solder has
completed the “‘run”
around the entire cavity
surface that is in contact
with the waveguide.

When all soldering is
complete on the waveguide
and cavity body, wash off
all soldering paste with very
hot water. Any traces of the

paste or acid will degrade
the future performance of
the instrument when it
causes corrosion.

The most important parts
of the assembly are at-
tempted next. These parts
are shown in the mechani-
cal drawings as parts A
through D and should be
assembled in this order. (Be-
fore assembly, if you desire
to silver-plate all parts of
the cavity and waveguide,
some improvement of the
cavity Q will result and the
performance of the wave-
meter will be better. Silver-
plating can be dispensed
with, however, since the
unit will perform very well
without it.)

Now the tuning disk and
lead screw can be assem-
bled into the bearing and
collet assembly. To do this,
place a lock nut of the com-
pression type (as found on
most screwdriver-adjust
locking pots) on the col-
let—see A in Fig. 3. The
locking nut s a device
which has inside tapered
threads, 3/8-24, and is about
1/4-inch thick. It will com-
press the collet against the
lead screw threads causing
it to move tightly in the col-
let bearing. Put the nut on
so that it is loose.

Now, from the opposite
side of the bearing plate (A),
insert the threaded end of
the brass 1/4-inch rod and
screw it up through the col-
let until about an inch of it
iIs exposed. This item is
labeled B in Fig. 3. Now in-
stall piece C, the tuning
disk, on the end of the
brass-threaded rod. Cently
heat this piece and solder it
to the threaded rod, taking
care not to get solder in the
fine threads. When the
piece is cooled, wash off all
solder paste. Now, on the
back of the tuning plate,
add the powdered iron as
described earlier.

When the three pieces
have been assembled, in-
sert the tuning plate into
the cavity and align the top
plate so that the three



screw holes in the cavity
wall top mate with the
three threaded holes for the
three 4-40 flat-head screws,
which can be found on the
side of the top plate (A)
Press the top plate down
firmly into the cavity and
install the screws to hold
the plate firm.

Now screw in the tuning
plate by adjusting the
threaded rod; see that it
moves in and out of the
cavity easily, and adjust the
collet lock nut so that the
rod moves firmly but not
hard. Now put a dab of
Super Glue® on the lock
nut, taking care not to get it
in the cracks of the collet
and on the lead screw
threads. This will lock the
collet lock nut in place.

Now the last piece, D,
can be assembled. Simply
glue the plastic disk to the
top of the 1-1/2-inch diame-
ter tube. This tube can be
made from any available
plastic or metal material. It
fastens to the extended end
of the threaded brass rod
with two 1/2-36 nuts. Place
one nut on the end of the
rod and engage enough
threads to allow about 1/4”
to protrude through the as-
sembled dial barrel (D).
Then place another nut
with the same threads on
the rod and tighten until it is
firm and the tube will not
rotate. Now you have a
micrometer barrel dial and
a completed assembly.
When rotated, it actuates
the threaded lead screw
and serves as a dial. It
should move freely without
touching the outside walls
of the cavity. Cover the out-
side of this tube with a
piece of paper. Also cover
the cavity outside wall with
white paper so that calibra-
tion marks can be added.

To calibrate the wave-
meter you will need a signal
source which can be tuned
over at least the amateur
assignment. Calibration
points beyond the band on
either end are a valuable
asset and should be in-

cluded. The source can be
your uncalibrated X-band
transmitter, a signal genera-
tor, or simply a klystron and
power supply. A calibrated
wavemeter and an attenua-
tor ending in a crystal de-
tector mounted in a wave-
guide adapter make up the
waveguide components re-
quired for calibration. A
meter to register the crystal
current will serve as the re-
action indicator. Fig. 4
shows how to connect these
devices for calibration.

Let's assume you are us-
ing a klystron and power
supply to do the job. Be
sure that the klystron is os-
cillating in a mode that will
not stop or “squeg” during
the operation. Once it is os-
cillating, adjust the attenu-
ator to provide a three-
quarter scale reading on the
current meter. Set the kly-
stron so that it is in the
range of 9.8 GHz to 12 GHz
by adjusting its frequency
control. Now adjust the cal-
ibrated wavemeter (which
we will call the reference
wavemeter from now on)
until you see a pronounced
dip in the output-current in-
dicating meter. By adjust-
ing the frequency control
on the klystron and the ref-
erence wavemeter, vyou
should be able to set up the
starting calibration fre-
quency of 9.8 GHz. When
yvou have this frequency
and you are sure of it, de-
tune the reference wave-
meter. Now tune the device
yvou have just constructed
until you get a similar reac-
tion on the output-current
meter. The dial barrel will
be quite near the top of the
wavemeter cavity. Now
simply make a pencil or pen
mark on the calibration dial
paper, using the moving
barrel edge as a guide for
your pencil.

Continue the calibration
process, setting the fre-
quency changes in 50-MHz
steps, for a start. Put the
coarse calibrations on one
side of the calibration line
and fine steps on the other

Computer
or
Electronics

BUSINESS

INVESTMENT

WOLYH is looking to buy a small electronics business
based in the southeastern United States.

The business should be:
® Well managed

® Profitable

® Have sales between

$500,000 and $5,000,000
® And have growth potential

Be sure to contact me with your lead:
Stew Siebens
1401 North Western Avenue
Lake Forest, lllinois 60045

Telephone (312) 295-2010

side. If you decide to make
the calibration steps at a
finer set of divisions after
you have done a coarse cal-
ibration, do not remove the
coarse steps; they can be
your check points to check
out how well the device re-

sets.
The drawings showing

the mechanical construc-
tion of the wavemeter are
supplemented by photo-
graphs so that you can veri-
fy how the assembly goes
together. It is not difficult,
and most amateurs who
have had experience with
hand tools should be able
to complete the unit satis-
factorily. It is hoped that
the meter will be helpful to
those amateurs who want
to know that they are within
the X-band confines.

To use the wavemeter in

your rig, simply place it in

the waveguide circuit,
which is the output toward
the antenna, then tune it
until you get a reaction in

your power-output indica-
tor, read off your frequen-
cy, and then detune the
wavemeter. You may leave
it in the line since it will
cause very little loss to your
output.,

Materials for this device
were obtained from Lec-
tronic Research Labs, Inc.,
Atlantic and Ferry Ave.,
Camden, New Jersey. All of
the materials for waveguide
components are listed in
their catalog. There are
numerous other sources of
material for this band and
others, but this catalog
should be in the hands of all
microwave enthusiasts.

All letters with questions
regarding this and other ar-
ticles | have written will be
answered if the writer in-
cludes an SASE. All tele-
phone calls also will be an-
swered, but please remem-
ber what your time zone is
so that | don’t get your call
in the early hours of the
morning. Il
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Sam Creason K6EW
2940 Arlington Ave.
Fullerton CA 92635

The Real-World Connection

— add up to four 1/O ports to your TRS-80

synthesizer (73 Magazine,
November, 1978). It re-
quires three output ports.
Unfortunately, there is no

hen | recently ac-
quired a TRS-80, the
first device that | wanted to
interface to it was my music

Photo A. Interconnect cable and top view of a wire-
wrapped I/O board. The 2 X 20 header at the left accepts
one end of the interconnect cable. The other end of the
cable attaches to the connector at the rear of the TRS5-80
keyboard unit. The 2 X 8 (output) and 2 X 9 [input)
headers provide connections to the /O ports. ICs (starting
at upper left, clockwise) are a 7415138, 741.5155, 7415374
(output), 74LS374 (input), 7415368, and 74L5368. Empty
sockets are for additional (subsequently added) output
741.S374s. Terminal strip provides connections to unregu-

lated power supply. LM309K regulator and tantalum ca-

pacitor are at lower right.
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inexpensive, commercially-
available way to provide
/O for the TRS-80, but a
home-brew device is easy
to build.and not at all ex-
pensive. A version with one
input port and one output
port costs about $22 (not in-
cluding the unregulated
power supply). Each addi-
tional port, up to a total of
four of each kind, costs
about $2.50.

Fig. 1 is the schematic of

such a one-input/one-out-
put device (easily expanded
as described later).

The TRS-80 points to an
I/O device by means of ad-
dress lines A0-A7. The six
more significant of these
lines drive the select and
enable inputs of a 7415138
one-of-eight decoder. The
YO output of the 138 is low
whenever 1000 00XX ap-
pears on A7-A0. This output
drives the enable inputs of
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Photo B. Bottom view of the I/O board. The 2 X 20 header
is at the right. The electrolytic and ceramic capacitors for
the regulator circuit are at the left. Power buses are
1/8"-wide adhesive copper strips made by Circuit-Stik ™™,
Small white spots are paint used to mark correct positions
for the sockets and headers. Terminating resistors (input
port) were added after the photograph was taken.



a 74L5155 dual two-line-to-
four-line decoder, while ad-
dress lines AO and A1 drive
the select inputs, and the IN
and OUT lines each drive
one of the data inputs of
the 155. The IN line must be
inverted since the 1C data
input of the 155 is itself in-
verting. The net result at the
outputs of the 155 is a set of
four IN strobes and a set of
four OUT strobes, each of
which is completely decod-
ed and which correspond to
device numbers 80, 81, 82,
and 83 (hexadecimal).

The 74LS374 is a good
choice for the port func-
tions proper. It is a positive-
edge-triggered (CLK input)
octal D flip-flop with tri-
state outputs that are en-
abled via the OC input.
When the 374 is used as an
output port, the data lines
from the TRS-80 drive its D
inputs (via buffers), one of
the OUT lines from the 155
drives its CLK input, and its
OC input is tied to ground.
Note that data from the
7415368 buffers is inverted.
Using 74L5367 butfers
avoids this since they are
non-inverting, but at the ex-
pense of an extra IC to pro-
vide the inverter for the IN

line.

Adding another output
port simply involves con-
necting another 374 to the
buffer outputs and using
one of the remaining OUT
strobes to drive its CLK in-
put.

When the 374 is used as
an input port, its outputs
drive the data lines to the
TRS-80 and one of the IN
strobes from the 155 drives
the OC input of the 374. The
clock and data inputs of the
374 provide the port func-
tion. Substituting a 74LS373
for the 374 provides a track-
ing (rather than clocked) in-
put. The outputs of the 373
track its inputs as long as its
CLK input is held low.

Adding another input
port simply involves con-
necting another 374 (or 373)
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Fig. 1. Schematic of strobe generator circuit. Unmarked capacitors are 0.1-uF, 25-volt disc

ceramic.
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Fig. 2. Schematic of port function circuit. Unmarked capacitors are 0.1-uF, 25-volt disc
ceramic. Tie enable inputs (pins 1 and 15), unused data inputs (pins 2, 4, and 6), and
ground pin (8) of the 741.5368s to ground. Tie + 5-volt pin (16) of each 74L5368 to +5
volts and bypass to ground via a 0.1-uF, 25-volt disc ceramic capacitor.

to the data lines and using
one of the remaining IN
strobes to drive its OC in-
put.

Photo A shows the con-
nector cable and the top of
a wire-wrapped /O board
which provides one input
port and four output ports.
The connector cable shown
is made of junk-box parts.
An AP Products 924005-6R
socket/jumper (Jameco
Electronics) and an AMP
88103-1 card edge connec-

tor (several sources) pro-

vide an easily-obtained al-

LM-309%

TOP VIEW
*SV
- &
| J_ j
8-10VOLTS | ZRI0uF = O Inf I0RF
Rl ELECTRO= | " TANTALUM
LYTiC
O . o)

Fig. 3. Schematic of power-supply regulator. The 10-uF ca-
pacitors are tantalum and electrolytic; the 0.1-uF capac-
itor is disc ceramic.

keyboard unit, while the
socket/jumper connects to
the 2 X 20 header on the

ternative. The card edge
connector mates with the

PC fingers on the TRS-80
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OSHA Approved

MKB-2000

Complete set of alphanumeric, punctuation, and
special function keys

512 character text buffer

10 reprogrammable 50 character message memaories
5-99 WPM, keyboard selectable

Built-in sidetone with adjustable tone and volume
Buffer/Memory fullness indicators

1 year warranty on parts and labor

Attractive anodized brushed aluminum and gray
wrinkle finish case, only 13.3 x 9.4 x 3.5 in.
RTTY/ASCI| option includes—"'Brag Tape" interface,
CW ID, QBF and RY test messages, auto CR/LF and
LTRIFIG shift

Other options—Memory expansion, AFSK modulator

MKB-2000 (Morse Only) $319.00
RTTY/ASCI Option 75.00

& & & & # & @

Send For

Free Information
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w37

Ave, * Paterson, N.J. 07503

Cable: Unipage %’alax: 642597

(Office) 481 Gett

QUALITY AT AN AFFORDABLE PRICE
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MVD-1000 (Morse Only)

Add $5.00 per unit for shipping U.5.A.

IDGMJELECTRONICS, INC.
787 BRIAR LANE, BELOIT, WISCONSIN 53511

o 411

/O board. The connection
to each portisviaa2 X 8
(output) or 2 X 9 (input)
header.

Photo B is a shot of the
bottom of the 1/O board
taken during construction.
It shows the copper-foil bus
strips which carry power to
the 1Cs, but not the 1k ter-
minating
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TO TRS-80 T0 1/0 BOARD

TOP VIEW

Fig. 4. Schematic of interface connector. Viewed from the
rear of the TRS-80, pin 1 is the upper-left finger and pin 40
is the lower-right finger on the PC board.

were added later.

Building the board re-
quired only three evenings,
including one just to set up
the epoxy which holds the
sockets and headers to the
perfboard. In operation, the
board has been glitch-free
For the time and money -
volved, it can't be beat-

which en B
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MVD-1000

Copies Morse Code directly from your receiver
Automatic speed tracking with self calibration

6-60 WPM speed range

Manual speed tracking to give operator more
control

Active filters and digital sampling for increased
noise rejection

Operates with any TV set, no expensive monitor
needed

Two page display with 16 lines of 32 characters per
page

Attnractiva anodized brushed aluminum and gray wrinkle
finish case, only 3 x 10 x 10 in.

RTTY/ASCH option includes demodulator

$369.00
88.00

(608) 362-0410

RTTY/ASCII Option
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Also Available . _ _.

...atlast...

vour 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: 35" Wide by 30" Deeap
Additional Information on Raquest

Checks, Money Orders, BankAmericard
and Mastar Charge Accepled

F.0.B. Culver City. (in Calif, Add 6% Sales Tax.)

= B3

Floor Space: 51" Wide by 30" Deeap . _DEALER INQUIRIES INVITED —.

'
£192 50
S$-f Amateur Radio Jervicers
4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

KENWOOD
TS830S

» 397

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALIZR YAESU
vl - w 4 DRAKE
\C-720
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers,
_le Write or call for guote. You Won't Be Disappointed.
mmmmm VWe are just a few minutes off the NYS Thruway (1-90) Exit 32
CALL TOLL FREE ORISKANY, NEW YORK 13424 Warren - K21XN
300_448_9338 N.Y. Res. Call (315) 337-0203 or 736-0470 Bob - WA2MSH
" - e il 3 " J—

It et E R S = e "5 e e
PRETUNED - COMPLETELY ASSEMBLED - FOR ALL MAKES & MODELS OF AMATEUR
UP TO TBANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. INPUT FOR NOVICE AND
COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm reediine, and PL259 connector, insulators, 30 fi.
300 Ib. test dacron end supports, center connector with bullt in lightning arrester and static discharge -
operation - transmitting and recieving! Low SWR over all bands -Tuners usually NOT NEEDED! Can be used as
inverted \'s - slopers - in attics, on bullding tops or narrow lots . The ONLY ANTENNA YOU WILL EVER NEED
80-40-20-15-10-6 meter- 2 trap --- 104 ft, with 90 1t. RG5BU -connector -Model 998BUA . . . $69.95
40-20-15-10 meter — 2 trap —— 54 ft. with 90 ft. RG58U - connecter - Model 1I0D0IBUA . . . . $68.95
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical -
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Give number and ex.
SAVE - ORDER NOW! Al antennas guaranteed for 1 year. 10 day money back trial if returned in new condition!

Made in USA. FREE INFO. AVAILABLE ONLY FROM A73 . BO

TR7-DR7
Featuring Kenwood, Yaesu, lcom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,
Callbook, ARRL, Astatic, Shure. We service everything we sell! a
OUT OF STATE = ONEIDA COUNTY AIRPORT TERMINAL BUILDING
ONLY ONE NEAT SMALL ANTENNA FOR TRANSCEIVERS - TRANSMITTERS -
LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS!
molded, sealed, weatherproof, resonant traps 1"X6"- you just switch to band desired for excellent worldwide
FOR ALL DESIRED BANDS -WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED!
20-15-10 meter == 2 trap --- 261t. with 90 ft. RG58U - connector - Model 100TBUA . . . ... $67.95
date. Ph 1-308-236-5333 OAM - 6PM week days. We ship in 2-3 days. ALL PRICES WILL INCREASE . _
WESTERN ELECTRONICS

Kearney, Mebraska, 68847

' AFFORDABLE CW KEYBOARD'
]

Transmits Built-in 16

character buffer =

Morse Code »
Iinternal speaker and side-
tone = Reed relay output eliminates keving
problems *+ All solid state circuits and sockets
for reliability *» Speed range 5—45 WPM « Perfect
caompanion to our MORSE-A-WORD CW code

pertfect

reader,
MORSE-A-KEYER KIT, model MAK-K, Complete kit of parts & manual . . . . . $159.95
MORSE-A-KEYER, model MAK-F, Factory wired & tested . . . . ... ....... $205.00
MORSE-A-KEYER ESSENTIAL PARTS KIT, model EPK-K., . . . . .. v s v s v $ 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.)

VISA or MasterCard, Add $5,00 shipping and
handling for Continental U.5. Wisconsin residents add 4% Wisconsin State Sales Tax.

%WW Corporation Telephone: (414} 241-8144

Post Office Box 513G, Thiensville, Wisconsin 53092
D e s O ] e ] s § s B —

Send check or money order. Use vour

»* Reader Service—see page 130

THE TO
OF THE LINE

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.

L
MOBILE WATT METER
HFM-200 with remote direc-
tional coupler reading 20 or
200 watts., 3.5-30 MHz. Il-
luminated, with VSWR scale.

SWR BRIDGE SWH IA

with dual reading meters.
1000 watts RF. 3.5-150 MH=.

Reads relative power output.

Available only through
authorized dealers.

& CUBIC

w T0

305 Airport Rd. » Oceanside, Ca. 982054

(714) 757-7525

COMMUNICATIONS,INC.

73 Magazine = March, 1981

n



73 Magazine Staff

Practical Af and Rf Speech Processing

— using modern ICs

he value of speech pro-
cessing at either the af
or rf levels for SSB transmit-
ters has certainly been dis-
cussed and presented in
many forms. However,

some readily available and
inexpensive |Cs well suited
to speech processing appli-
cations are still overlooked
by many amateurs. These
are the English line of
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Fig. 1. Internal stages in the Plessey SL1626C af compressor.
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Plessey ICs which are dis-
tributed also in the U.S.

Perhaps the most inter-
esting IC vet developed for
use in an af speech com-
pressor is the Plessey
SL1626C. A block diagram
of the small, eight-pin IC is
shown in Fig. 1. The input
stage is a balanced one with
a low-impedance input of
about 300 Ohms. Part of the
output (low impedance at
about 50 Ohms) drives a
detector stage which, in
turn, drives an agc stage
which regulates the gain of
the input amplifier. A very
wide control range of 60 dB
can be achieved (100-uV to
100-mV input) over which
the output will remain es-
sentially constant. By the
use of a small transistor-
type matching transformer
at the input, almost any
low- or high-impedance mi-
crophone can be used with
the IC. Supply voltages be-
tween 6 and 12 volts can be
used with the unit, drawing
about 14 mA at 6 V.

A few simple external
components are all that are
needed to implement a
practical circuit. The low-
frequency rolloff response
of the compressor is set by
a capacitor connected be-
tween pins 2 and 7. A 3-dB
point at about 100 Hz is
achieved by using a 2.2-uF
capacitor, for example, al-

though the value can be ad-
justed as desired for higher
frequency rolloffs by reduc-
ing the size of the capaci-
tor. The high-frequency roll-
off response depends on
the value of a capacitor
connected between pins 7
and 8. A .005-ufF capacitor
provides a 3-dB point at 3
kHz, but one can vary this
capacitor value also to
achieve the best speech re-
sponse with a given micro-
phone.

The agc time constant is
set by a parallel resistor/ca-
pacitor combination con-
nected from pin 1 to
ground. The attack time is
set by the capacitor at 0.4
milliseconds/microtfarad.
The decay time constant is
set by the time constant of
the combined resistor/ca-
pacitor combination. The
resistor and capacitor val-
ues can be varied to suit in-
dividual preferences, but
the manufacturer recom-
mends that the resistor val-
ue be between 500k and 1.5
megohms and that the ca-

pacitor be not less than 22
ufk.

A practical circuit using
the SL1626C is shown in Fig.
2. In addition to the resis-
tor/capacitors mentioned
previously, several other
capacitors are used for rf
bypassing. A balanced in-
put is shown, although a



single-ended input can be
used at the sacrifice of
some of the control range.
In general, it is better to use
a small input transformer of
the transistor-interstage
type. These transformers
are inexpensive, and a
500/50k-Ohm type will suf-
fice for most high-imped-
ance microphones, while a
500/10k-Ohm type can be
used with medium-imped-
ance microphones.

There are no adjustments
to make and the circuit will
work very well in most
applications with the com-
ponent values shown. The
one exception might be in a
mobile application where
the large dynamic range of
the circuit might cause ex-
cessive background noise
pickup during speech
pauses. This problem can
be cured by also placing a
resistor between pins 7 and
8 to reduce the dynamic
range. Resistor values of
about 500 to 1,000 Ohms
should be used, reducing
the dynamic range to 35-40
dB. A 1k potentiometer
may be connected on the
output if it is desired to
have a variable-output con-
trol. A series resistor may
also be placed in the output
line, if necessary, to reduce
loading on the stage that
the compressor works into.
For instance, if the output
of the compressor goes to a
high-impedance micro-
phone input on a trans-
ceiver, a series resistor of
50k to 100k may be neces-

5dry.

A parts layout for the
SL1626 circuit is shown in
Fig. 3. While there is noth-
ing critical about the wiring
of the circuit, a good, com-
pact layout with good
grounding will contribute
greatly to avoiding any rf
feedback problems from
this high-gain circuit. Sin-
gle- or double-sided PC
board construction or use
of the isolated-pad tech-
nique are particularly rec-
ommended. There are so
few interconnections in-

volved that isolated-pad
construction is just as fast
as etching a board, and this
technique leaves almost all
of the copper on the board
for a good ground plane.

For those not familiar
with the technique, it just
involves the use of a special
drill that simultaneously
drills a hole in the PC board
for a component lead while
removing a small ring of
copper around the hole for
a small radius so that one
can interconnect compo-
nent leads without shorting
to the remaining copper.
The same effect can be
achieved using regular
drills—a small one for the
component lead hole and a
larger one to cut the copper
away around the hole. A
small modeling knife is
handy in removing the cop-
per so that there are wiring
channels, where necessary,
between component holes.
| have used this technique
for dozens of small projects
with good success. It has all
the electrical advantages of
an etched board with al-
most the ease of construc-
tion associated with plain
perforated board stock.

The af speech-compres-
sor circuit just described is
easy to implement and
does provide some added
audio “punch” with almost
all transceivers. Probably,
on the basis of the invest-
ment necessary in terms of
money and constructional
complexity, it provides the
best return in terms of in-
creasing a transceiver’s ef-
fectiveness. However, nu-
merous tests have shown
that clipping at the rf level
is still more effective. Com-
pletely outboard devices
can be constructed to ob-
tain the benefits of rf clip-
ping where an SSB signal is
generated, clipped, filtered,
and then demodulated to
provide an audio signal to a
transceiver. The most eco-
nomical way to provide the
benefits of rf clipping, how-
ever, is to break the SSB
generation chain in a trans-
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for the af compressor. The

layout is exaggerated, of course, but any similar layout
where the input/output is kept well separated will suffice.

ceiver, as shown in Fig. 4,
and insert a few additional
stages for clipping, amplifi-
cation, and filtering. Some
of the Plessey ICs make this
particularly easy to do.

The Plessey SL610C is an
integrated rf amplifier hav-
ing a modest voltage gain
and a bandwidth up to 140
MHz. The supply voltage
can be 69 volts, and the
current drawn is about 15
mA. Internal HF decoupling
is provided and the external
circuitry needed is very sim-
ple. In fact, if agc is not ap-
plied to a stage using the
SL610C, there is no need for
any external circuitry other
than an input/output cou-
pling capacitor or a tuned
circuit, if desired.

The Plessey SL613C is a
broadband limiting ampli-
fier consisting of a two-tran-

sistor amplifier stage, the
output of which drives an
emitter-follower output
stage. Negative feedback is
incorporated and careful
design of the bias and feed-
back circuitry ensures that
the amplifier limits or clips
symmetrically. The limiting
action starts with about a
120-mV input. The ampli-
fier, like the SL610C, has in-
ternal HF decoupling so
that the external circuitry
needed is simplified. The
circuit can operate on 69
volts and draws about 15
mA.

The two I1Cs just de-
scribed can be used to form
a simple but very effective
rf signal processor (clipper)
as shown in Fig. 5. This cir-
cuit, of course, is meant to
be used in the scheme
shown in Fig. 4. It can be
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Fig. 5. Extremely simple but high-performance rf-clipper cir-
cuit shown with a 9-MHz crystal filter.

adapted to practically any
transceiver i-f, although the
circuit as shown uses a side-
band filter for a typical
9-MHz i-f where the upper-
sideband crystal frequency
would be 89985 kHz, and
the lower sideband crystal
frequency would be 9001.5
kHz

The KVG crystal filter
shown is a West Germany
product distributed by
Spectrum International,
Box 87, Topsfield MA

Z

moper TIR70A

01983. It can be used with
many 9-MHz i-f transceivers
although, if possible, the
best thing to do is to pur-
chase a duplicate of the
sideband filter used in any
given transceiver.

The circuit, as can be
seen, is extremely simple.
The input signal is ampli-
fied by the SL610C stage
and fed to two cascaded
SL613Cs. The latter two
stages clip the signal but,
because of their inherent
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symmetrical clipping, pre-
serve the zero-crossing
points. The harmonics and
higher-order intermodula-
tion products are removed
by the following crystal fil-
ter.

The mean-to-peak ratio
of an unprocessed SSB sig-
nal can be increased by up
to 12 dB. Although it is ex-
actly this increase that
makes rf speech processing
so effective, you have to be
sure that the output stage
and power supply in a trans-
ceiver can take the extra av-
erage power dissipation.
There is no way to be abso-
lutely sure of this before-
hand although, it the SSB
and CW power-input ratings
of a transceiver are drasti-
cally different (the CW in-
put being lower), you
should proceed with cau-
tion. This is not true of most
newer transceivers, but
mainly of some older types
using sweep-tube finals.

The circuitry of Fig. 5 can

be assembled on a small PC
board. Again, the isolated-
pad type of construction is
recommended since there
are so few interconnections
and components involved.
Short lengths of coaxial
cable are used to connect
the inputfoutput into the
transceiver circuitry, and a
small DPDT relay can be in-
corporated to provide the
ability to switch the clipper
in or out of the transceiver
circuitry. If you are wonder-
ing why there are no bypass
capacitors, etc., remember
that HF decoupling net-
works are internal to each
IC.

The Plessey units are dis-
tributed nationwide; | have
purchased units from An-
croma Corp., PO Box 2208,
Culver City CA 90230. How-
ever, if you cannot locate a
source of supply, write di-
rectly to Plessey, 1641
Kaiser Ave,, Irvine CA
92714, for the name of the
nearest distributor.
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LOR: A Light-Operated Relay

— handy circuit has many uses

he problem: how to turn

on a cassette recorder
whenever a certain 2-meter
channel was active, without
digging into the crowded
circuitry of a Yaesu 2277

A channel busy light pro-
vided the answer: a light-
operated relay (LOR).

The circuit is simple. A

2N5778 phototransistor,
amplified by an NPN tran-
sistor (| used a BC-108) con-
trols an NE555 IC timer. The
timer drives the reed relay
and prevents the recorder
from stopping between
transmissions, so the first
word or so is not missed or
slurred.
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The circuit was ready to
try out after only a few
minutes at the breadboard.
| cut, drilled, and bent 90
degrees a thin aluminum
bracket to hold the photo-
transistor in front of the
channel light. The micro-
phone plug nut held the
bracket to the panel. A
piece of Y-inch black plas-
tic tube shielded the photo-
transistor from stray light.

| then got the idea of us-
ing the relay to key a sec-
ond transmitter on another
channel to make a repeater.
An audio output transform-
er matched the four Ohms
from the Yaesu’s audio out
jack to the microphone in-
put of the second unit. The
timer could now be adjust-
ed to control the length of
the squelch tail.

Several of these LORs
have been built, all with

R3
ioon

good results. Layout is not
critical: Printed circuit
board, breadboard, chassis,
or “dead-bug” construction
all work well. Dead-bug is
when the IC or transistor is
fixed to the board with its
legs pointing up. The
001-uF capacitors suppress
any false triggering due to
stray rf. The only caution is
to use a good quality timer
capacitor for C1. Most elec-
trolytic capacitors differ a
lot from the value on the
label. Try several.

Do not forget the diode
on pin 3 of the NE555;
otherwise, the relay may
latch.

Adjust the time by R1 to
suit your needs. The sensi-
tivity must be adjusted to a
minimum working position
to prevent false triggering
by stray light. Il

}m; R&
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SENSI-
TIVITY

Ci: ELECTROLYTIC
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