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Henry Radio...

because you demanded
the best

HENRY RADIO’S “WORKHORSE"’
..THE 2K-4A

Never has a linear amplifier racked up so many hours of dependable
operation for amateurs worldwide ... operating at full legal power . ..
hour after hour. .. under every type of condition imaginable. Because
the 2ZK-4A is built with the very best, heavy duty components available,
it can loaf along at full legal power. It offers engineering and features
second to no other linear on the market. The 2K-4A will put your signal

on the air with greater strength and clarity than you ever dreamed
possible.

Operates on all amateur bands, 80 thru 15 meters (export models include 10 meters) |
» Features two rugged Eimac 3-500Z grounded grid triodes * Pi-L plate circuit with i '
silver plated tank coil » Resonant cathode-pi1 input circuit for finest linearity & maxi- |

J

[

mum drive (tuneable design permits operation on any frequency from 3.5 to 30 mega-
cycles) = High ethiciency torodial filament choke * Built-in SWR bndge and relative RF
output meter » Electrical re-set overload relay * Double rugged band change switch
with 20 amp contacts and solid straight-through mechanical linkage * Heavy duty
bronze gear drive for resonance and load condensers ¢ Conservative, heavy-duty
2800 wvolt DC supply » Resonant choke input filter for superb voltage regulation
« Solid state rectifiers * Maximum legal input all modes: 2 KW PEP SSB, 1 KW CW-
AM-FSK * Long life 50 amp mercury power relay » Feed around antenna relay * All
aluminum cabinet to elminate magnetic resonance * Double RF shielding.

The 2K-4 is still available for export and mulitary use Price $1095.

3K-A COMMERCIAL/MILITARY
AMPLIFIER*

A high quality linear amplifier designed for
commercial and military uses. The 3K-A em-
ploys two rugged Eimac 3-500Z grounded
grid triodes for superior hinearity and provides

2KD-5
Another superb linear from Henry Radio de-
signed and built to perform at peak level
month after month, year after year. Operates at
full legal power continuous duty on all modes.

The 2KD-5 is a 2000 watt PEP input (1200
watt PEP nominal output) desk model RF lin-
ear amplifier, covering the 80, 40, 20, and 15
meter amateur bands, Features two Eimac 3-
500Z glass envelope triodes operating in a
grounded grid circuit = Pi-L plate circuit with
a rotary silver plated tank coil for greatest
efficiency and maximum attenuation of un-
wanted harmonics * Full legal input in all
modes, 2000 watts PEP input for SSB, 1000
watts DC input for CW-RTTY-AM. Price $895.

A little less power, a little lighter, AND less
expensive . . . but the 1KD-5 is a true Henry
Radio linear amplifier, offering superior quality
and dependability. It is designed to greatly
boost the strength and clarity of your signal
Its heavy duty components guarantee years of
trouble free, dependable performance.

The 1KD-5 is a 1200 watt PEP input (700
watt PEP nominal output) RF linear amplifier,
covering the 80, 40, 20, and 15 meter ama-
teur bands (also 10 meters on units shipped
outside the U.S)). Features an Eimac 3-500Z
glass envelope triode = ALC circuit = DC relay
system * Relative RF power meter * Pi-L plate
circuit with a rotary silver plated tank coil »
Cathode Pi input matching circuits * Conser-
vative power supply with solid state rectifiers.

Price $695.

NEW TOLL FREE ORDER NUMBER: (800) 421-6631

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

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

714/772-9200
816/679-3127

a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 60%
This results in PEP output in excess of 2000
watts. It provides a heavy duty power supply
capable of furmishing 2000 watts of continuous
duty input for either RTTY or CW with 1200
watts output. 3.5-30 MHz. Price $1495

AK-ULTRA* |
Specifically designed for the most demanding
commercial and military operation for SSB,
CW. FSK or AM. Features general coverage
operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded grid
triodes, vacuum tune and load condensers,
and a vacuum antenna relay, the 4K-ULTRA
represents the last word in rugged, rehable.
linear high power RF amplification. 100 watts
drive delivers 4000 watts PEP input.

Price $3250

*Not available for sale to amateurs in the U.S.

Export inquiries are invited.

Export models of Amateur units available for 10
meter operation also

HEnry hadl

Frices subject to change without notice




AGGEPT NO SUBSTITUTES!

Before you make the choice of a new hand-held, ask about these important features:

1. Is the case fiberglass reinforced Lexane ?

2. Are the batteries convenient for carrying extras?

3. Is the capacity sufficient for a day’s operation?

4. |s there a method for conserving battery life when high power is not required?
5. Does it fit your hand comfortably?

6. Do you have a choice of charging methods?

7. Do you have an ample choice of accessories to back up your radio?

If you can answer ‘yes’ to all of the above, then you've made the obvious choice.
You want a Wilson Mark IV hand-held . . . and accept no substitute for it!

Wilson hand-helds have been known world-wide for exceptional
quality and durable performance. That's why they have been
the best selling units for years.

MARK IV: = 1 & 4.0 watts

SPECIFICATIONS:

* Range: 144-148 MHz
® 6 Channel Operation
* LED Battery Condition Indicator
* Individual Trimmers on TX and RX Xtals
* Rugged Lexan® outer case
e Switchable Hi-Lo Power
® Current Drain: RX 15 mA
TX - Mark IV: 900 mA Hi, 400 mA Low
® 12 KHz Ceramic Filter and 10.7 Monolithic Filter
included,
e 10.7 MHz and 455 |IKz IF
* Spurious and Harmonics: more than 50 dB
below carrier
* BNC Antenna Connector
® 3 Microvolt Sensitivity for 20 dB Quieting
e Uses special rechargeable Ni-Cad Battery
Pack
* Rubber Duck and one pair Xtals 52/52
included
* Weight: 19 oz. including
batteries
e Size: 6" x 1,770" x 2.440"
® Popular accessories available:
Wall Charger, Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tone™ Pad,

The Mark Series of miniature sized 2-meter hand-helds
continues the tradition of dependability and operation, but in
an easier to use, more comfortable to carry size.

The small compact size battery pack makes it possible to
carry one or more extra packs in your pocket for super ex-
tended operation time. No more worry about loose cells
shorting out in your pocket, and the economical price
makes the extra packs a must.

Conveniently located on top
of the radio are the controls
for volume, squelch, access-
ory speaker mike connec-
tor, 6 channel switch,

BNC antenna connector &
and LED battery e
condition
indicator.

Illustrated is Wilson's BC-2 Desk Top Battery Charger
shown charging the Mark Series Unit
or the BC4 Battery Pack only.

Consumer Products Division

Optional Touch Tone™ Pad available.

To obtain complete specifications
on the Mark IV, along with Wilson's

other fine products, see your local dealer

or write for our Free Amateur Buyer's Guide. Electmnics corp.

4288 South Polaris Avenue ® P. O. Box 19000 * Las Vegas, Nevada 89119
Telephone (702) 739-1931 ® TELEX 684-522

Prices and specifications subject to change without notice.
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WHAT WENT WRONG AT THE
ARRL?

Yes, | can hear the sighs of
resignation from ARRL dev-
otees ... won't Wayne ever
stop attacking the ARRL?...
and why is Wayne trying to kill
off the only national organiza-
tion representing amateur
radio? What utter nonsense!

The ARRL could and should
be an organization which is run
for the benefit of radio ama-
teurs everywhere, and one 1o
which all of us should be able
to point with pride. The fact is
that it is a sorry mismanaged
shambles. It is managing to
lose money despite the highest
membership in history, and
despite the most advertising in
history in its magazine. To be
able to come up with a di-
sastrous deficit in the face of
such monumental prosperity
indicates either extremely bad
management or else a very
heavy hand in the till. We're
talking about millions of
dollars.

if the board of directors had
any real power to manage the
League, one could lay the
blame for the problems at their
door. One or two fast meetings
a year which are almost totally
controlled by the headquarters
‘““Mafia’"" hardly constitute
much power to control. | don't
think we can really blame the
directors, other than to perhaps
let them know that we think
they should have recognized
the problems and gotten to-
gether to really do something
about them, even if it meant the
immediate firing of Baldwin
and his cohorts.

THE REAL PROBLEM

The seeds of the disaster
presently befalling the League
go back many years. The odd
situation is that it is the suc-
cess of the League in drawing
in newcomers that has led to

things coming apart.

sometime in the early days
of the League, it was decided
that everything possible should
be done to prevent any other
organization ever getting a
chance to get started. This
would perpetuate a competi-
tion-free situation and allow
the ARRL to be a dictator in the
field. In order to get anything
serious going in opposition to
the League, it was believed that
another group would have to
have a publication to use as a
medium for communication
with its members and for draw-
ing in new members, much as
QST has been used by the
League all these years. To
discourage this possibility, the
advertising rates of QST were
set at such a low rate that it
was thought no sane persons
would try to buck the establish-
ment (ARRL) by competing with
them.

Not too long ago, | sat down
with a list of the advertising
rates of all of the magazines in
the country (SRDS) and com-
pared their advertising rates
with those of QST. | found that
few of them had ad rates less
than three times those of QST
for the same approximate num-
ber of readers, and most were
four or more times the QST
rates.

If this is true, how is it possi-
ble? And how come there are
some competing ham maga-
zines ... one of which obvi-
ously is doing rather well? The
key to the l|legerdemain by
which the ARRL was able to
keep their ad rates so low was
in their special second-class
postage rates as a nonprofit or-
ganization. These rates are a
tiny fraction of the rates paid by
any regular magazine publish-
er. This means a saving of
thousands of dollars a month,
paid for by the U.S. government
instead of QST, and sub-

stituted for the income which
would normally be expected
from advertising.

But, then, how can 73 com-
pete against the low advertis-
ing rates and succeed in spite
of the ARRL scheme? The se-
cret to this, as anyone who has
visited the 73 HQ can attest, is
in efficient management. 73 is
run from an extremely low-cost
part of the country, from a very
low-cost building, without the
fantastic executive salaries of
the ARRL, and almost all func-
tions of the publication except
printing are done in house.

No one knows for sure how
much the head men at ARRL
HQ make except the directors.
You won't find it in the annual
reports, nor will you even find
any listed expenses which will
give you a true hint of the
salaries. |'ve been told that
some go as high as $100,000
per year, but | doubt if they real-
ly are much over $75,000. At
one time, the two top people at
the League were making more
than the entire staff of 73.

THE CURE

A few years ago, before | got
so involved with computers, the
smartest thing the ARRL direc-
tors could have done would
have been to make a deal
whereby 73 and QST would
amalgamate and | would man-
age the League. | guarantee
you the organization would be
in the black, our future would
have been a lot more secure at
WARC, we would have a lot
more satellites up and running,
and we would still have most of
our ham satellite frequencies.
The League needs a strong en-
trepreneurial type of person,
not obfuscating bureaucrats
who have come up through the
ranks by never offending any-
one.

Continued on page 170
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Kenwood offers you a choice.
The TR-7600 (10-watt) or TR-7625 (25-watt) with

optional

TR-7600 and TR-7625...0one of them

is sure to fit the needs of today's
Amateur Operator who'’s looking for
optimum versatility in a 2-meter FM
transceiver. And, when either rig is
combined with the RM-76, a whole new
dimension unfolds in channel memory
and scanning capability. Here’s what
yvou get.

TR-7600 AND TR-7625 (ONLY)

e« Memory channel... with simplex or
repeater (+600 kHz transmitter offset)
operation.

« Mode switch for operating simplex or for
switching the transmit frequency up or
down...or for switching the transmitter to
the frequency you have stored in the
TR-7600 or TR-7625’s memory (while the
receiver remains on the frequency vou've
selected).

« Digital frequency display (large, bright,
orange LEDs).

» Dual concentric knobs for fast, easy
selection of any Z-meter frequency, in
100-kHz and 10-kHz steps.

» Full 4-MHz coverage (144.000-147.995)
on 2-meters; 800 channels; 5-kHz offset
switch, and MHz selector switch...for
desired band (144, 145, 146, or 147 MHz).

« UNLOCK indicator...an LED that
indicates transceiver protection when the
frequency selector switches are improperly
positioned or the PLL is not locked.

TR-7600 AND TR-7625 WITH RM-76

e Store frequencies in six memories
(simplex/repeater).

e Scan all memory channels,

» Automatically scan up the band
in 5-kHz steps.

e Manually scan up or down in
5-kHz steps (or fast tune).

e Set lower and upper scan
frequency limits.

e Clear scan (for transmitting).

-76 Microprocessor Control Unit.

e Stop scan (with HOLD button).

¢ Scan for busy or open channel.

» Select repeater mode (simplex, transmit
frequency offset (+600 kHz or +1 MHz),
or one memory transmit frequency).

* Operates on 143.95 MHz simplex
(MARS)

» Adaptable to all MARS frequencies.

» Display indicates frequency (even while
scanning) and functions (such as auto-
scan, lower scan frequency limit, upper
scan limit, and error, i.e. transmitting
out of band).

See the exciting TR-7600, TR-7625

and RM-76 now at any Authorized
KENWQOOD Dealer!

KENWOOD

.« . pacesetler im amaleur radw

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 30220
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BLACK HAMS

The letter by Jack Chancellor
WASON in the November, 1978,
iIssue raised some interesting
questions. How many black
Americans are hams? How are
black hams responded to dur-
ing QS0Os and in amateur radio
activities?

I'm a black American ham,
licensed since 1954, and in spite
of extensive travel in 27 states
in the course of my professional
activities, I've never met a black
ham. | may have worked other
black hams on the air, but I've
never had a QSO where the
other op identified himself as
black. (Research shows that
recognition of the racel/creed/
color of a speaker by voice
alone is next to impossible.)

Reactions to me by hams
here in my hometown who have
learned that I'm black have
been 100% positive, though |
don’'t doubt that some anxiety
has been aroused. One instance
bears relating: My first affair
with 2 meter FM was quite a
mix-up until a local ham
straightened me out on the
600-kHz difference between
transmit and receive frequen-
cies through the repeater. After
many, many QSOs, he agreed to
stop by my place to pick up
some gear | was donating to the
local amateur radio club.
Naturally he discovered | was
black. Then he had to withdraw
an earlier invitation to my wife
and | to be his guests at his club
(which is a block from my QTH,
by the way) because his club
does not admit blacks, either as
members or guests.

This same local radio club
had several blacks enrolled in
its Novice codel/theory classes.
Another local radio club urged
my participation in a practice
emergency net on 2 meter FM.
Any number of individual local
hams and | have chewed the fat
at length, on and off the air,
about every topic under the sun.
Never has the question of my
race arisen (except in discus-
sions of racial problems in the
United States).

Although I've never person-
ally experienced racial preju-
dice as a ham, I'm confident
prejudiced hams do exist who
practice their prejudices with
varying degrees of directness—
from “pulling the plug” the in-
stant they discover the other op
is black to adding to their CQ
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calls “no lids, no Kids, no
blacks.”

I'm equally confident that, as
WOSON asserts, there are
blacks who believe that ama-
teur radio is not open to them.
This is not true objectively, but
most blacks perceive reality In
terms of the history of the black
man in America—slavery,
discrimination, and prejudice.
Why, they say, should | believe
the amateur radio fraternity to
be any different from others
which are predominantly white
and known to be discriminatory.

| don’t quite agree with
WISON's suggestion that per-
haps ham radio should mount a
campaign to dispel such beliefs
among potential black hams.

| do believe, however, that our
fraternity can, through each of
us as individuals, attract the
support and participation of
many blacks in America if we
would act toward them, on and
off the air, as we would have
them act toward us.

Carlton D. Trotman W3BRX
York PA

SELF-CREATED DOOM

| am writing this letter not so
much as a letter to the Editor,
but as a message to all hams!

| receive all of the ham
magazines. | occasionally read
your editorials. | am not too
outspoken. However, the more |
read about WARC, | decided |
would come forth as a loud
minority, and not as a silent ma-
jority.

| am a black ham, but | have
some ground to stand on: nine
years in HF communications for
the United States Army Signal
Corps, in fixed station point to
point, Acan Starcom Stratcom
and DCA, along with one year at
Ohio Bell, and four years at the
R. L. Drake Company. My pres-
ent position (for the past six
years) is as a two-way and
microwave technician at the
Dayton Power and Light Com-
pany. | presently hold a First
Class Radio Phone and Extra
Class license. In addition, | am
the past General Chairman for
the Dayton Hamvention, and
also past Technical Chairman
for DARA.

So you see, communications
iIs my business! | cannot sit
back and fool myself about
what is about to take place.
What we should think about is

that if the ship sinks, we all go
down. Even that guy who claims
there's nothing to it. Noah tried
to tell people that God was go-
ing to destroy the world. They
laughed at him until one day
they woke up and saw the water
rushing upon them.

The hams will sit down and
discover there aren't any ham
bands anymore! Someone will
say, "What in the world has hap-
pened?"

| am not going to sit by and let
ham radio die because of the
lack of exposure in countries
that are still using the drum for
communications. | want you to
know that | am beginning to see
the storm clouds. | guess | am a
militant ham operator. For what
it's worth, this one time | am
joining the loud minority.

Another important concern is
that, while | don’t know about
other towns, Dayton has a great
deal of deliberate man-made in-
terference. It's outrageous! If
the FCC cracks down on ham
operators, it's the hams' fault.
The ham is destroying himself
and the services available to us.

For instance, a guy will walk
right out of his office past a
phone, enter his car, and use
the autopatch to find out
whether his wife needs any-
thing from the store!

Ham operators will create
their own doom!

Need | say more?

Wallace M. Wright, Jr. ADSBN
Dayton OH

HOT TYPEWRITER

| read your editorial entitled
"WARC Doom and Gloom" in
the December, 1978, issue of 73
and boy, did it strike a nerve! |
am one of those operators who
still uses his old Novice 75-Watt
rig, but many OMs and YlLs |
QSO with on the air are using
new equipment into which they
have sunk a considerable hunk
of change. Imagine telling these
ops that their bankroll has
sprouted wings, their beautiful
riceboxes are now illegal, and
they can resort to the landline
for DX!

You could have used half the
editorial space for printing the
names, addresses, and phone
numbers of members of the ITU,
the U.S. Congress, the FCC, the
ARRL, and anybody else who
can help prevent the WARC
from becoming a disaster for
hams.

Don't worry, the powers-that-
be would get mail, radiograms,
phone patch calls, personal
visits, etc., by amateurs con-
cerned about the future of ham
radio.

| wish you would have limited
your visions of gloom. Phrases
like “if we lose everything" are
unsettling breaches of the
peace. You are going to get a lot

of people riled up with that hot
typewriter of yours.

Regarding the ARRL: | quit
when incentive licensing came
out. Why should we subsidize
someone who Is taking away
our bands? If the ARRL helps us
out at WARC, great. If they
don’t, then how can they justify
their existence? We need some
people in the ARRL with some
common sense, not foolish vin-
dictive mossbacks—without
mentioning any names.

| have one last question for
you, Wayne, How is anybody go-
ing to keep millions of low-
power CB radios and hundreds
of thousands of ham rigs out of
reach of curious individuals
who want to satisfy that age-old
need to communicate?

Bob Wilk WABOTV
Kansas City MO

A HELL OF A CONTEST

You may not publish this, but
this is my opinion of contests:
They can go straight to hell. |
am referring to the contests of
December 9, 1978. Never in my
life have | heard a ruder bunch
of people on the air. | couldn't
carry on a QSO of any kind
without some damn fool break-
ing in and hollering *“CQ Con-
test, 5 by 9 in Oregon, QSL?"

Whoever authorizes this bull
ought to be horsewhipped with
a linear. If the ARRL is the
authorizing source, then the
authorizing person needs his or
her you-know-what kicked. This
isn’t my opinion alone, but just
one of a whole lot of people who
feel the same way. If | want a
signal report, | will ask for it dur-
ing a QS0O. While | am in a QSO,
| don’t want to hear some jerk
hollering “CQ Contest."

If people are going to be rude,
then they should go back to CB
radio where being rude is part of
it. Amateur radio doesn’t need
it, nor do the vast majority of
hams | know.

Dale Dishon WD5JRF
Palestine TX

POLAROID POWER

| came across an idea and
thought you might want to
know, if you don't already.

My father bought a Polaroid
SX-70 camera recently and, as
you know, it takes the cartridge-
type film with the battery built
right in the film pack. Every time
you put a new film cartridge in
the camera, you are putting in a
new battery.

| took one of those apart
tonight just out of curiosity and
discovered that it was a flat
paper pack with chemicals
sealed inside. | thought that the

Continued on page 203
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Just what you’d expect from KLM

We proudly introduce the KLM KT-34 Tribander. The first significant step forward for tribander
design in 20 years — READY for the challenges of today’s high power technology and overcrowded

bands.
At last, a tribander that easily handles all the power your rig can muster — at a new standard of

efficiency, so your signal goes out; not up in smoke.
At last, true broadband performance that brings you phone and CW on 20, 15, and 10 meters

with no retuning.
KLM'’s inspired peek into the future gets you all out performance and engineering excellence . . .

TODAY!

KiM’s KT-34

“YOUR PEEK INTO THE FUTURE"”

SEE YOUR DEALER OR CONTACT:

s QrMma
KIME'ECtI’OﬂICﬁ, INC. 17025 LAUREL ROAD. MORGAN HILL CALIFORNIA 95037 R T T




ST28A and K5YY.

son K5YY racked up some 6,000
QSOs from several of the rarer
African spots including ST2SA,
STOYY, 3B8YY, FH8, D68AD,
and 5H1.

San’'s main objective was to
activate some areas that had
seen little or no CW action and
to concentrate on the west
coast areas of the United States
that generally have poor prop-
agation into the East African

and Indian Ocean areas.

The results were 6,000 QS0s,
of which 20% were on CW and
68% were with stateside sta-
tions. Twenty percent of the
stateside contacts were with
W6 and W7 stations, including
50% of the contacts made from
FH8, where he was really con-
centrating on the west coast.

Although limited to only short
stays due to travel accom-
modations, San managed 800
QSOs from STOYY in six hours
and some 400 QSOs each from
FHB8 and 3B8 in only four hours
of operation at each stop.

An acute fuel shortage in
Sudan cancelled all flights for
over a week, but San was able to
catch a charter flight to South
Sudan which had to return to
Khartoum the next day. Other-
wise, he would have been
stranded and the last half of the
trip, including D68, FH8, and
3B8, would have been jeopar-
dized. Luckily, it was a weekend
and conditions were good.

Travel plans and itinerary had
to be constantly changed and
updated because of widespread

airline flight cancellations. Get-
ting a seat on another flight was
nearly impossible and several
tickets had to be repurchased
because most places did not ex-
change tickets when flights
were cancelled.

San’'s baggage was lost at
FR7 and the last part of the trip
was made with just bare toilet
articles and only two pairs of
shorts and socks. He wore the
same clothes for twelve straight
days. All his equipment was
also lost.

Due to a food shortage at ST
and D68, San lost twelve
pounds. Upon returning home,
he developed a subacute case
of malaria, despite having taken
all the proper anti-malaria drugs
before departing. It was six
weeks before he felt back to
normal again.

On the bright side, the
temperature in Sudan was only
105 to 110 degrees while he was
there instead of the 130+
degrees just prior to his visit.
Conditions at the Indian Ocean
stops—3B8, D68, and FHB—
were pleasant but very boring
without ham radio.

San reports that the few good
experiences included meeting
some very nice people on the
trip. Sid ST2SA and Alex 3B8DA
were especially nice. 3B8CJ
was not a big DXer, but he went
out of his way to help San ob-
tain the 3B8YY call instead of
the 3B8Z calls which are usually
issued to foreigners.

FHBOM and FHBYL were ex-
tremely nice and San reports
that Beatrice FH8YL Is very
beautiful. Reiner FHBOM is the
Honda and Yaesu dealer for the
Comoro/Mayotte/Reunion area.
Reiner was kind enough to take
a day off and fly San from

K5YY with FH80OM on the left and D68AD on the right.
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Mayotte to Kenya.

Robin DGBAD is chief engi-
neer of the Comoro Cable and
Wireless and San says one of
the nicest people he has ever
met. San stayed with Robin
while on Comoro and used his
equipment. The FT-101E which
had been donated by the North-
ern California DX Foundation
had been left with FHBCY on
Mayotte. All the other equip-
ment was lost with his luggage.

San gives special thanks to
Jack W2LZX for meeting him at
the airport in New York both go-
ing and coming, and to Tony
WAZ2EAN, who had finally man-
aged to locate San's baggage
which had been on Reunion all
the time.

More special thanks to those
who contributed equipment and
money to the operation. The
Northern California DX Founda-
tion, whose contributions of an
FT-101E and finances allowed
San to go more places and stay
longer, also provided the QSL
cards. As mentioned before, the
FT-101E was left with FH8CY in
Mayotte to provide more operat-
ing time from that country. MFJ
donated a keyer and antenna
tuner and Butternut Electronics
and Mor-Gain Electronics
provided antennas.

Tired once more of the soft
life and not one to rest on his
laurels, San is planning to head
out to more unconquered
worlds later this summer or fall.
Working once again with the
Northern California DX Founda-
tion, San has plans for three
spots, all on the top ten needed
list. Keep an eye on the DX
bulletins for later information.

OBTAINING A VP2V LICENSE

We recently received a letter
from Mr. A. M. Swain, Telecom-
munications Officer of the
British Virgin Islands, explain-
ing the procedure involved in
obtaining a VP2V license. We
are reprinting it here in case
anyone might be interested in a
vacation/DXpedition this sum-
mer.

1. You must possess a current
U.S. amateur radio license of
General Class or higher.

2. The annual license fee is
$15.00, and each license or
renewal expires on January 31st
in the year following the one in
which it was taken out.

3. Provided that a license is first
granted after the first day of
August, the fee shall be fifty per-
cent of the fee specified.

4. Send a certified copy of your
current license, along with a
Postal Money Order made pay-
able to the "Accountant Gen-
eral.” No personal checks can
be accepted. You must also in-
clude a 5¢ stamp to cover
“stamp duty.” Mail to: Ministry
Of Telecommunications, Works

Continued on page 175



TWO NEW AC-DC- BATTERY PORTABLE COUNTERS

. 10Hz to 600MHz Frequency Counter
o Pmnimlnn TCXO time base 0.1PPM Stability 17-40°C e Super Sensitivity with preamps
in both HI-Z & 50 Ohm Inputs <10 mV to 150 MHz <50 mV @ 600 MHz
# Auto Decimal Point ® Aluminum Case ® Socketed IC's @ Three position attenuator:
X1, X10, X100 (avolds false counting)
#0OPTO-B0D00.1A Factory Assembled - 2 Year Guarantee ... .. ... ............ $329.95
#OPTO-B8000.1AK Kit Form - 1 Year Parts Guarantee .......................... $279.95
#NI-CAD-80 NI-CAD Battery Pack (Installsincase) ....................... 3 19.95

- 10 Hz to 600 MHz Miniature Counter
® XTAL (TCXO) Time Base £ 08PPM/°C Standard ® Aluminum Case ® HI-Z & 50 Ohm inputs
® 1 Sec. & 1/10 Sec. Gate times ® Auto Dec. Pt. ® Built-in Prescaler and Preamps Standard
#OPTO-7000 Factory Assembled - 1 Year Guarantee ....................... $139.95
#OPTO-TOOOK Kit Form .......... $99.95 #AC-7T0 AC Power Pak .......... $ 495
#NI-CAD-70  NI-CAD Battery Pack and Charger Clrcultry . ..........co0iiun. $ 19.95
#TCXO-70 Optional Pracision TCXO Time Base 0.1PPM, 1?-40“{: .......... $ 79,95

TERMS: Orders to U.S. and Canada add 5% to
maximuim ol $10.00 per order for shipping, handling
and insurance. To all other countries, add 10% of
lotal order. Florida residents add 4% state tax
COD, Fee: $1.00. Personal checks must clear
belare merchandise is shipped.

(305) 771-2050 e 771-2051

REAL-STATE-OF-THE-ART

| |, L= .__'_ Jl'll [_I\

o
Digital Capacitance Meter Dasigned and assembled a F1. L

e Featured Sept. 1978 Radio Electronics Magazine Measures from 1 nfthm
6" Digits ® Aluminum Case ® Accuracy of .1 % less one digit il
#CM-1000 Factory Assembled ,.. ..., $179.95 #P-1000Probe .., ... ...

#CM-1000K Kit Form . . ...,........,. $120.85 #P-1000K Probe Kit ...... ...

Precision Thermometer | =
For Use with Digital Voltmeter e Output: 10 mv per Degree @ Swilchat _.'_ h
e Resolution to .01° with 4% Digit Meter ® Requires twnw'ﬂltl“*nul g
# T-100Factory Assembled & Calibrated $5095 # T-100K Kit Fﬂl‘ﬂl

#D-450, Antenna, Rubber Duck, RE Pickup, 450 Mz _;-
#D-146 Antenna Rubber Duck, 148 MHZ ., 00iircieais snsiamasinnhienns
#HA BNC Right-Angie BNC Adapter for Above Antonnn 5

""""""'":.'l*".'l'n" .l'
| ..1,. 1|
4;4;{- . u“"-'“'

e

'I

#P 101‘.‘! 50 Ohm, 1X Direct Connection RF Probe ... ... 3 b A
#P-101 Lo-Pass, Attenuates RF al audio frequencies sty ,.-JL R mm,; ey
#P-102 HI-Z, 2X High impedance, general purposea ut...mwrﬂ l,..-,m 1

CE

OPTOELECTRONICS, INC.

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334




Microcomputer
Inferfacing

Christopher A. Titus
David G. Larsen
Peter R. Rony
Jonathan A. Titus

Microcomputers are amaz-
ing devices, with an endless
variety of useful applications. If
you've followed the I/O articles
in 73, you are probably aware
that the key to using microcom-
puters for practical purposes is
the ability to interface them to
the real world. Computers are
completely useless unless they
can be made to accept inputs
from devices like keyboards,
temperature sensors, or re-
ceivers and generate output to
devices such as video ter-
minals, fire alarms, or Model
15s.

When we decided that a
monthly column was needed to
explore the important topic of
microcomputer interfacing, we
were pleased to learn that such
a column was already being
written by The Blacksburg
Group, authors of the well-
known Bugbook Series™. In re-
cent years, the column has ap-
peared in the scientific publica-
tion American Laboratory,
where it's been quite popular.

While this column will not
deal specifically with amateur
radio, the interfacing tech-
niques discussed here will ben-
efit anyone who wants to get
more out of his micro, including
hams.—Jeff DeTray WBSBBTH,
Assistant Publisher.

INTERFACING DIGITAL-TO-
ANALOG CONVERTERS

An analog-to-digital convert-
er is an electronic device that
converts analog signals to digi-
tal signals. Typical commercial
converters are based upon the
principles of successive ap-
proximation, dual-siope in-

tegration, staircase-ramp con-
version, or voltage-to-fre-
quency conversion.' The most
common use for an ADC is to
convert the output from an ana-
log transducer or analog in-
strument into digital form suit-
able for direct observation on a
digital display or as input into a
computer. All digital panel me-
ters and digital multimeters
contain built-in analog-to-
digital converters. Modern
ADCs provide standard TTL
outputs which may be coded in
binary, binary-coded decimal
(BCD), or perhaps other less fre-
quently used codes.

To illustrate how you would
interface an ADC to an B08O0-
based microcomputer, con-
sider the generalized 10-bit
ADC module shown in Fig. 1. In
addition to the 10-bit output
and analog input pins, our
module also contains a START
input and a DONE/BUSY out-
put, whose functions will be
discussed later. It is not possi-
ble to simultaneously transfer
all ten bits from the ADC into an
8-bit microcomputer. For the
10-bit converter, the data trans-
fer is accomplished by placing
bits DO through D7 (the ADC's
eight least significant bits) in
the first input byte and the re-
maining two bits, DB and D9
(the ADC's most significant
bits), in the second byte.

To gate data onto the data
bus and into the 8080, 8212
eight-bit three-state buffer
chips are used between the
ADC’s outputs and the 8080's
data bus. A gating scheme is
required so that the three-state
buffers are enabled only during
the time when the 8080 requests
data. In the case of the
8212 buffer, the required gate is
incorporated within the in-
tegrated circuit chip, so all that

. 7O 8080 DATA BUS

s
bo
DONE /BUSY >
fo1] oes
:; $2 i
Vamasos ADG e 7 0
oS D5
E—.—'
e 8212 [io_ og p TO 8080 DATA BUS
b2 R pe
Dl 5 oy
START bo |
u il - -
ouT
s ™

T402

T404

Fig. 1. Schematic diagram of an analog-to-digital converter (ADC)
interfaced to an 8080 microcomputer with the aid of a pair of 8212

buffer chips.
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Yﬁ” must supply is a negative
IN control signal and positive
065 and 066 decoded pulses
derived from the address bug
decoding logic.

The remaining control sig-
nals that are used include (1) a
START pulse applied to the
ADC that resets it and starts
the internal conversion pro-
cess, and (2) a DONE/
ADC output flag which in-
dicates that a conversion has
taken place and that the 10-bit
digital output is ready. These
are important control signals
since they synchronize the
operation of the conversion
process. Analog-to-digital con-
verters are not generally “free-
running'' devices that con-
tinuously convert voltages into
digital outputs. These conver-
sions take a finite period of
time. It is necessary to pulse or
strobe the ADC to start each
conversion, and you cannot ex-
pect a 10-bit binary value to be
output by the converter im-
mediately after the strobe
pulse is applied. For the
generalized converter in our
figure, a 21-microsecond con-
version time is required. Inside
our ADC, a successive approx-
imation technique is used that
converges on the unknown

*i2u D00
188 goB8 365 ADCS = PEY FSAVE
v gui 321 3T
100 woee 437 wiv
00 893 333 TEST, 1
100 oU4 D68 [iX. T
et 005 306 Al
ol 0O0A D@0 e
100 0o7 322 JNE
100 010 002 TEST
igd DLl 10D 1]
lgg 012 187 MU VLA
4o 013 333 1
100 0la 065 0éES
10g 015 117 MOVCA
09 016 361 RO PP SV
lag 017 311 RET

90 UVERFLUNW.,

FSTOME THEM

voltage by making successive-
ly smaller tests and comparing
the results of such tests to the

unknown voltage.

The DDNEIE%'SY flag, which
indicates that the converter is
either DONE (logic 1) or BUSY
(logic 0), is input into the
microcomputer as a single Dit.
Since there are six unused bits
at input port 066, bit D7 is as-
signed to the flag. The START
pulse to initiate a conversion
must be a short positive pulse.
It can be obtained by gating the
control signal with a
negative device address puise,
037, using a 7402 2-input NOR
gate.

A typical software subrou-
tine used to perform a single
conversion is shown in Table
1.2 The 10-bit binary result of
the conversion is left in the B
and C registers of the 8080,
with the least significant eight
bits in register C and the most
significant two bits in register
B in bit positions DO and D1.
The microcomputer spends
time in the TEST loop as it
checks and rechecks the flag
bit while the conversion takes
place. The converter we chose
took only 21 microseconds, so

Continued on page 203

HEGISTER A & FLAGS

FETHOSE THE AUC TO STAlT A CONVERSION
FIHPUT STATUS BIT AdD 2 MSL"S

FROD 1 T3 TIE FLaG UWIT T9 CAUSE &
T UnliSE A CaAnNAY IF IT 15 SET

CHELK IT AGHLYD

AUVENFLOY,: FLalb=l: S0 SAVE MSU*h
ZINPUT THE A LSu*s

I REGISTER C

/RESTOHRE REGISTER A & FLAGS
RETURY TO MAIN PROGRAM

Table 1. Typical ADC input routine for a 10-bit analog-to-digital

converter.
*100 000
100 908 373 ADC. El
0o 00t 323 ouT
106 002 0837 037
108 483 311 RET

/ENMABLE THE B8080°S INTEHRRUPT
FESTART A CONVERSION

FRETURY TO ™MALN PROGRAM

THIS 15 THE ADC 'S INTERRUPT SERVICE SOFTVARE

*g00 078
200 ATe 365

080 071 Jas PUSHM
209 972 @52 LHLD
203 473 &an POINT
300 074 128 2
008 875 333 i )
000 976 BesS 265
gos 277 1&7 O SR
2400 164 Qa3 INXH
6eo 191 333 I8
god 102 O&6 Y.
200 103 187 HOWA
Do0 104 Ga3 1 XH
200 105 Daz SILD
G608 106 00O POINT
guo 10T 120 1]
800 110 3al POPH
QoD 111 361 POPPSYW
agog 112 3t1 RET
*120 000
120 D00 000 POINT. OO0
120 001 020 g20

ADCSVC., PUSHPSW sSAVE REGISTER A 4 FLAGS

FSAVE REGISTERS H a4 L

JGET MEMORY POINTERS INTO H 4 L
/50 THE DATA MAY 8E STORED

FINPUT 8 LSB*S

FS5TORE THEM I8 MBEMORY
FINCREMENT MEMORY PDINTER
FI19PUT 2 H5E"S

FSTORE THEM: TOD
FINCREMENT MBEMORY POINTER AGALN
FSAVE THE STORAGE AREA ADDRESS

FRESTONE REGISTERS H 4 L
/RESTORE HEGISTER A 4 FLAGS
FRETURY TO MAIN PROGRAM

/THIS |5 WHERE THE ADDRESS OF THE ADC
/STORAGE AREA L5 KEPT.
/THE

IN THIS PROGRAM

STORAGE AREA S5TARTS AT
FADDRESS 020 000.
J0WN POLITER ADDRESS HERE,

YOoU COULD PLACE YOUR
BUT THESE

/TWO LOCATIONS MUST BE IV R/VW MEMORY

Table 2. Typical ADC subroutine for an interrupt-type converter in-
terface. This assumes the converter wili interrupt with an RST7 in-

struction vectoring to 000 070.



YOU ASKED FOR IT
YOU GOT IT

DSI

QUIK-KITe
50 HZ TO 550 MHZ COUNTER KIT

95% ASSEMBLED 100% TESTED
Performance You Can Count On

"FREQUENCY COUNTER APPLICATION:

Ham Radio — Two Way Radio — CB
Audio Amplifier & Receiver Repair
Computer Maintenance & Construction
A Must for TV & PLL Repair

$99.95 ..o

|"-'|-ii ﬂl.:'.l'-J‘I. i S TSI PTG W
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ns asso Dirul Pre Scale b
FRAEGQUENCY COUNTER BT
Boi i Ve
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MODEL 3550K  Pre-Amp & Prescaler

. : :w‘% Gate
)Si OFFERS THE BEST OF TWO WORLDS . .. DSI — GUARANTEED SPECIFICATIONS
n unprecedented DSI VALUE . . . ina high quality, L.SI Design, Time Base TCXO 1PPM 65° to 85°F

Freq. Range 50HZ to 550MHZ incl. two S0O239 Inputs

Resolution 1HZ to 556MHZ, 10HZ to 550MHZ
Gate Time 1 sec & 1/10 sec with Auto Decimal Point

0 HZ to 550 MHZ frequency counter Kit. And, because it's a
0S| innovation, you know it obsoietes all competitive makes,

qth in price & performance. Display 8 digits, 2 inch LED with Leading Zero Blanking
Vith 85% of the assembly completed by DS, you are only one Sensitivity 25MV @ 25MHZ, 150MHZ, 250MHZ;
our away from solving all of those difficult bench problems, 75MV @ 450MHZ

-om adjusting 60 HZ clock-time bases to setting the frequency Power Batt,, 12VDC @ 300Ma, 170VAC (with AC-9)
f a 468 MHZ Mobile Radio.

IS JEIR . L s v s b s e v $99.95

T=Y0VANL  vucnavisis v 3.85

Every 3550 QUIK-KIT® PC board is factory assembled AC-BACAdD. ....ixvins. 795

nd tested before shipment. The problems of bad LED's, Shipping, Handling, Ins 10.00
='s, and Capacitors are a thing of the past. +~ -~ No manu- ~

scturer except DS| offers a 550MHZ frequency counter with. . . A550W Wired . - o ocvninns 149.05

digits, .5 in, LED's, TCXO, 1HZ resolution and a one year O (IO R o s Tn s n ot S ma & NC

rarranty on parts for under $100.00. We do not know AC-8 (inCl) . civrvnrrninninsn. NC

ow long we can hold this low, low price. GO WITH THE Shipping (Ingl).. .. cece oo oo NC

: : ' i3 LS (800—854-2049)
(800—542-6253) L=

YERMS: MC - VISA - AE - Check - MO - COD in U5 Fungs, Orders outside of
DSI INSTRUME HTS, ‘”c' USA & Canada, please aogd El:l.ﬂﬂ additional to cover :r snipment. Califormia

7924 Ranson Road, Dept. G, San Diego, CA 92111 resigents add 6% Sules Tax



New Products

DRAKE WH-7
WATTMETERI/ICOUPLER

Drake's new WH-7 watt-
meter/coupler is a through-line
wattmeter designed to match
the styling of the TR-7 and the
rest of the 7-line, but it will
make a most useful and attrac-
tive addition to your shack
regardless of the rig you're us-
ing. The instrument has a large,
easy-to-read meter with three
calibrated scales to measure
forward power. There's a
20-Watt scale for low power en-
thusiasts as well as the more
usual 200- and 2000-Watt
scales. A fourth calibrated
scale provides direct reading of
vswr, and is switch-selected
from the front panel.

The WH-7 features a frequen-
cy coverage of 1.8-30 MHz. The
line impedance is 50 Ohms re-
sistive. The wattmeter accu-
racy is 5% of reading + 0.2
Watts on the 20-Watt scale,
+ 5% of reading + 2 Watts on
the 200-Watt scale, and =5%
of reading + 20 Watts on the
2000-Watt scale, throughout
the 1.8-30 MHz range. Insertion
of the wattmeter in the line
changes the vswr no more than
1.05:1. The power capability is
2000 Watts, continuous duty.

The wattmeter is installed
between the output of the
transmitter (or amplifier) and
the antenna. Ordinary PL-259
coax connectors will couple
directly with the SO-239 recep-
tacles on the sensing element.
The sensing element is com-
pletely removable for place-
ment in a convenient position.
It can be removed by unscrew-
ing the four machine screws on
the bottom of the cabinet

which hold it in place. In this
manner, the sensing element
can be installed behind the
operating table so that bulky
coax need not be brought up.
Approximately 3 feet of small,
flexible cable connects the
sensing element to the meter,
allowing a wide range of in-
stallation positions.

There are three different
types of power to consider
when using a wattmeter: for-
ward, reflected, and radiated.
The WH-7 reads the sum of the
radiated and reflected power,
or forward power. True radiated
power may be determined with
the vswr calculator supplied
with the wattmeter. Simply lay
a straight edge across the ap-
propriate scales of "FOR-
WARD" and “VSWR", and read
“REFLECTED” power on the
right-hand scale. Radiated
power is calculated by sub-
tracting the reflected power
from the forward power.

Vswr measurements may be
made easily and directly with
the WH-7. Just turn the selector
switch to the “SET” position
(full CW) and adjust the “VSWR
SET" control to align the meter
pointer with “SET" at the full-
scale position on the meter.
Then turn the selector switch to
the “"VSWR" position and read
the vswr directly from the vswr
scale.

Once you discover the conve-
nience of a wattmeter like the
WH-7, you'll never want to be
without it. Whether you're in
the process of matching a new
antenna, making a fast band
change during a contest, or per-
forming any other activity
where fast and accurate mea-

Drake’s WH-7 wattmeter/coupler.
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surement of rf power and vswr
is needed, you'll find your watt-
meter to be your biggest help-
mate and worth every penny
you spent for it.

The WH-7 wattmeter/cou-
plers main cabinet measures
5-5/16" high, 6-7/8"" wide, and 7"
deep. The removable sensing
unit is 2-1/2" high, 3-3/8" wide,
and 2-3/4" deep. Its weight is
2-3/4 pounds, and the selling
price is $89.00. Available
wherever Drake equipment is
sold. R. L. Drake Company, 540
Richard Street, Miamisburg OH
45342. Reader Service number
D11,

Morgan W. Godwin WAWFL
Peterborough NH

CSC OFFERS NEW 6-MODE
MODEL 4001
PULSE GENERATOR

The 4001 offers indepen-
dently-variable pulsewidth and
spacing controls from 100 nano-
seconds to 1 second in 7 over-
lapping decade ranges. Two
single-turn verniers provide con-
tinuous adjustment in each
range. The duty cycle is variable
over a 10,000,000:1 range, con-
tinuously adjustable from 0.5
Hz to 5 MHz. The control set-
tings are calibrated within
+ 5% at each end of the vernier
ranges. Jitter is held to less
than 0.1% <+ 50 picoseconds.

The six push-button-selec-
table modes are Run, Trigger,
Gate, Single-Shot, Square Wave
and Complement. (The pulse
spacing control is not active in
the Trigger or Single-Shot
modes.)

The Run mode is frequency-
settable from 05 to 5§ MHz
through the pulsewidth and
pulse spacing controls. The
Trigger mode accepts dc-to-10-
MHz signals from an external
source.

The Gate mode starts the
generator synchronously with
the leading edge of the gate
signal. The last output pulse is
independent of the falling edge
of the gate signal. In addition,
the “One-Shot” push-button

can manually activate the gate
mode.

The Trigger/Gate input is TTL-
compatible. It accepts 2-Vp.p
sine waves, 1-Vpegak pulses
(with a minimum width of 40
nanoseconds), and a maximum
+ 10-volt input. It also offers a
dc-coupled 10k-Ohm input im-
pedance.

The Single-Shot or One-Shot
mode outputs a pulse each time
the momentary manual push-
button is depressed.

The Square Wave mode op-
erates at up to 25 MHz. The
square wave frequency is the
reciprocal of twice the sum of
the pulsewidth and pulse spac-
ing control settings.

The Complement mode in-
verts the output signal.

A single-turn vernier adjusts
the output amplitude over a
0.1-10-volt range. The output ex-
hibits a maximum 400-Ohm im-
pedance at full amplitude. Out-
put rise and fall time is less than
30 nanoseconds.

The TTL output offers a fan-
out of 40 TTL loads, and is
capable of sinking 64 milliamps
at a maximum of 0.8 volts. TTL-
output rise and fall time is less
than 20 nanoseconds.

A Sync output offers a
minimum output amplitude of
2.4 volts and a fanout of 10 TTL
loads, and will sink up to 16 mA
at a maximum 0.8 volts. The out-
put pulse is greater than 20
nanoseconds, with a rise and
fall time of less than 20
nanoseconds. The sync pulse
lead time is greater than 20
nanoseconds.

For additional information,
contact Continental Specialties
Corporation, 70 Fulton Terrace,
New Haven CT 06509, (203)-624-

g;ﬂ&. Reader Service number

THE 2 METER BROOMSTICK

Smithe's new fully self-con-
tained 5/8-wave centerfed
dipole for 2 meters is rather in-
triguingly named the Broom-
stick. Why Broomstick? Well, it
does look strikingly like a

CSC's new Model 4001 pulse generator.



When you select Drake products, you select designs that match visually

Memo from Drake

TRE T-Line 19 3 hngue CommaniCations SysSeenm

combining coordinated systems design with innovative engineering

and electrically — designs that work together as a complete unit.

Drake TR-7/DR~-7 — Speaking of innovative
engineering, did you know this transceiver
re-introduces international shortwave listen-
ing to amateur radio? The receiver provides
complete general coverage from 1.5 thru 30
MHz — no gaps and no range crystals needed.
With the plug-in AUX-7 pc board, coverage
can be extended from 1.5 MHz down to "0"
MHz! Now that's general coverage!!

The TR-7 transmits on all amateur bands
160 thru 10 meters, and can be programmed
on any 8 additional 500 kHz ranges in the hf
spectrum for legitimate out-of-band coverage
such as MARS, Embassy, future band expan-
sions, etc. Up to four positions of independent
receive selectivity, combined with full pass-
band tuning, allow tailored reception of cw,
RTTY, ssb and a-m. A special built-in low
distortion a-m detector, with optional 6.0kHz
crystal filter, makes "SWL-ing" with stations
such as BBC, VOA, etc, a genuinely pleasant
surprise,

The special TR-7 receiver front end, with
its high intercept point, means you can pick
many weak amateur signals from amid the
super-power shortwave broadcasters, These
weaker stations could be completely lost with
conventional receiver designs,

MATCHED ACCESSORIES — The 2kW Drake
MN=-2700 Antenna Matching Network covers

160 thru 10 meters, features complete rf by-
pass and antenna selector switching, built-in
rf wattmeter/VSWR bridge, and out-of-band
coverage. With the B-1000 balun, balanced
line and long wires may be accommodated
along with coax feed systems., A 250 watt
version is the MN-7, o The WH-7 Wattmeter
has rf power scales from 20 to 2000 watts,
and even a direct-reading VSWR scale, It's
an accurate and convenient accessory for any-
one's station, e The PS-7 Ac Power Supply
can be switch-programmed for most primary
voltages from 90 thru 264 volts. No soldering
or jumpers necessary. It includes automatic
protective circuitry for both voltage and cur-
rent, Compare the weight of the PS-7 with
other supplies, and you'll know it's real! e
The RV-7 Remote VFO provides split fre-
quency control for the TR-7 with a "spot”
button for convenience, ® Even tho the TR-7
has a built-in speaker, the addition of the
MS-7 Speaker provides greater audio fidelity,
e The custom-designed 7077 Dynamic Desk
Mike provides proper impedance and audio
characteristics for the TR-7; fully wired for
VOX and PTT. ® And don't forget the DL-300
/DL-1000 “"Dry"” Dummy Loads— they really
are handy. e The FA-7 Cooling Fan can be
installed on both the TR-7 and PS-7 for high
ambient temperature environment or for con-
tinuous duty RTTY or SSTV applications.

Available soon —the new Drake L-7, 160 thru
10 meter*, 2kW Wide Range Linear Amplifier.

® 10-meter coverage on export units only

NS
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FOR BEST PRICE AND

FAST DELIVERY

CALL

1mm.m Tu_1?nkit..l$14al%
wired...§219.95

State of the art design features make the TU-170 ideal for HF

and VHF autostart operation at an hallenged price.
TOLL FR EE e an unchallenged price

* Proved 170Hz shift 3 stage active filter demodulator

* Lighted tuning meter for easy tuning

* Current regulated loop keyer and power supply

. * Autostart with threshold control and solid state relay

B3A0-42 Olive Blvg PO Box 28271 51 Lous, MO 63130 : * Stable audio frequency shift oscillator, produces phase
ke iy i coherent sine wave tones I

* TTL compatible inputs and outputs for auxilliary equipment

* High level putput for scope tuning

-

FLESHER CORP. = o

P.O. Box 976 =

Topeka, Kansas 6660 mm@,m_

BEWARE 4 e 2
H B

L TR e 3
RF ASSORTMENT
Feirari i s ¥ iy

Aluminum towers are not
usually as strong as steel

towers — ask for engineering

CONNECTOR ASSORTMENT
$25.00 $23.50 =ach

Pastpaid lots of three

Includes: 5-PL25%, 5-5023%, 5-UGI75, 5-UGI74,
Z2-PL258, |-DM, |- M358 2-M3I59, | -UG255,

tower. Aluminum towers, in e, 2 - slasio Sl c0f I Etng

Master Charge & Visa accepted / Send for Frae Catalog

COAKIT e

P.O. Box I101-A Dumeont, N. J. 07628
Circle C2| on Reader Service Card I

facts before purchasing any

most cases, are one-half as

strong as steel towers within FLY YOUR RUBBER DUCKY !!

Get off the trunk lid and into the best location

on the car . . . the center of the roof! Tests have

. proven that the low profile quarter-wave whip,

the same price range or the rubber-ducky from a Handy-Talky, out-

- performs a 5/8 whip on the trunk. Take advan-

tage of the super ground plane by converting to

the FLYING-DUCKY magnetic mount. Although

designed specifically for use with a H-T, it can

be used with any mobilerig. Ten second installa-
tion.

FLYING-DUCKY magnetic mount consists of:

@ Chrome-plated super magnet (holds 50 lbs)

® Compatible coax plugs furnished to matchrig
requirements. Specify BNC, F type, PL259-
50239, For TNC Wison type add $3.

® Coax cable 105 in. long.

= . FLYING DUCKY MOUNT AND CABLE. . . $13.95
Notice Paid For By Unarco-Rohn ... QUARTER WAVE WHIP
(specify.connector] .- ... ...oihiiin. % 595
RUBBER DUCKY to match
[specify cOMnectorn) .« v ity s i $ 7.95

(Advertisement)

: ey
9‘;_‘1‘"5 Bax 234 L

Middlebury C1T 06762

€
at€
ﬂr) » P15 (203) 758-9228
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broom with an SO-239 connec-
tor in place of the bristles.

The 2 meter Broomstick is
4%z feet long and an inch in
diameter. There are no pro-
truding radials, tuning rings, or
appendages of any sort, and it
needs no ground system. A
small hook on one end enables
it to be quickly and easily hung
from a drapery rod, closet pole,
or picture hook, so that it is
unlikely to offend even the
most particular XYL or other
members of the family.

For the moment, my Broom-
stick is hung behind the drapes
of one of the living-room win-
dows, where it is completely
out of sight but still enables me
to key up several area repeaters
and put out a very respectable
signal on simplex frequencies.

The first location | tried with
the Broomstick, an inside bed-
room (no windows), produced
pretty good results on receive
but rather poor performance on
transmit. Also, for some
reason, | was unable to get the
vswr to 2.1:1 maximum over the
entire band as specified in the
manufacturer's literature. How-
ever, moving the antenna to the
position behind the drapes of
one of the living-room windows
produced a big improvement on
both transmit and receive, and
the vswr came down to within
the manufacturer's specifica-
tions. Although | had no way of
precisely measuring the anten-
na’'s gain, on-the-air checks
support the 4 dBi figure given in
the specs.

The 2 meter Broomstick is
not only a versatile indoor
antenna at home and away, but
can be used outdoors as well—
it's watertight and looks like it
should stand years of rain and
sun and whatever else Mother
Nature is likely to throw at it. A
mobile mounting clamp will be
available shortly. If you've been
stuck with using a telescoping
whip or rubber ducky at home
or from hotel and motel rooms
when you travel, the Broom-
stick will give you a very useful
signal boost.

Smithe's 2 meter Broomstick
is priced at $19.95 and Is sold
and distributed by Smithe
Aluminum, Box 442, Laurel MD
20810. Reader Service number
S80.

Morgan W. Godwin WAWFL
Peterborough NH

DRAKE DRY DUMMY LOADS

If | were ever limited to a
single accessory item for the
shack, I'd unhesitatingly
choose a dummy load. Whether
I'm tweaking up a new piece of
equipment |'ve just built, going
through the neutralization pro-
cess after changing the final
amplifier tubes in my trans-
ceiver, or simply retuning after
changing bands, | find a dummy
load indispensible.

Now, with Drake's two new
dry (no oil required) dummy
loads, the DL-300 and DL-1000,
it's easier and more convenient
than ever to have a dummy load
handy and ready to use when-
ever needed.

The DL-300 will handle 300
Watts of rf for 30 seconds, with
derating curve to 5 minutes.
Maximum vswr is 1.1:1 to 30
MHz and 1.5:1 from 30 to 160
MHz. Impedance is 50 Ohms
resistive, nominal. lts small size
(6.7 x 2.08") and light weight
(11 oz.), plus built-in PL-259 coax
connector for direct connection
to transceiver or transmitter
output, makes it perfect for por-
table, mobile, or fixed station
use.

The DL-1000 is larger (14" x
3.6"”) and heavier (2 Ibs.), but it
handles 1000 Watts of rf for 30
seconds, with derating curve to
5 minutes. Maximum vswr is
1.5:1 over the 0-30 MHz range.
Impedance is 50 Ohms resis-
tive, nominal. When the Drake
FA-7 cooling fan is added to the
DL-1000 to provide forced air
cooling to the resistive element,
the unit's rating limitations are
expanded, i.e., 90 seconds at
1000 Watts. The DL-1000 is pro-
vided with S0O-239 coax connec-
tor and rubber feet for desk or
bench use.

The DL-300/DL-1000 dummy
loads should be used in con-
junction with the derating curve
which comes with the units if
power is to be applied for a
period exceeding 30 seconds.
Allowance must be made for
adequate cooling-off periods
when needed, to prevent ex-
ceeding the rating dictated by
the derating curve. Failure to do
so will drastically reduce the life
of the resistive element. A good
rule to follow is to allow one-
minute cooling-off periods be-
tween use.

The DL-300 connects directly
to an S0-239 connector, elim-
inating the need for an inter-
connecting coax cable. The
DL-1000 should be connected to
the transceiver or transmitter
using a convenient length of
coax cable.

With one or both of the Drake
dry dummy loads in the shack,
you'll find that servicing your
gear is a lot easier and safer,
and you'll be a lot more popular
with your fellow amateurs if you
use one when matching a new
antenna or retuning after
changing bands. If you haven't
been using a dummy load, try
one. You'll like it!

The DL-300 sells for $19.95,
and the DL-1000 for $39.95.
Available wherever Drake equip-
ment is sold. A. L. Drake Com-
pany, 540 Richard Streel,
Miamisburg OH 45342. Reader
Service number D11.

Morgan W. Godwin W4WFL
Peterborough NH
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Drake's new DL-300 (top) and DL-1000 dummy loads.

NEW DVOM IS RUGGED,

CONVENIENT, AFFORDABLE

A new 3'z-digit pocket-sized
digital multimeter has just been
introduced by The Hickok Elec-
trical Instrument Company for
electrical/electronic test,
calibration, and field service ap-

plications. The instrument,
designated the LX 303, contains
features generally found in
more expensive units, including
autopolarity, autozero and auto-
matic overage indication, A rug-

Continued on page 173

Hickok’s new LX 303 DVOM.
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Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

BARTG SPRING RTTY
CONTEST
Starts: 0200 GMT
Saturday, March 24
Ends: 0200 GMT
Monday, March 26

The total contest period is 48
hours, but no more than 30
hours of operation is permitted.
Time spent listening is counted
as operating time. Off periods
may not be less than 3 hours at
a time and times on/off must be
summarized on the log and
score sheets. There will be
separate categories for single
operators, multi-operators, and
shortwave listeners. Use all
amateur bands from 80 to 10
meters. Stations may not be
contacted more than once on
any one band, but additional
contacts may be made with the
same station if a different band
iIs used. Those on the ARRL
countries list and in addition
each W/K, VE/VO, and VK call
area will be counted as sep-
arate countries (but W/K,
VE/VO, and VK will be counted
once only for QCA purposes).
MESSAGES:

Messages exchanged will
consist of:

Time in GMT consisting of a

full 4-figure group; the use of
the expression ‘‘same’ or

“same as yours’ will not be ac-
ceptable.

RST and Message Number—
the message number must con-
sist of a 3-figure group starting
with 001 for the first contact
made.

POINTS:

All 2-way RTTY contacts with
stations within one’s own
country will earn 2 points, while
those outside one's own coun-
try earn 10 points. All stations
will receive a bonus of 200
points per country worked, in-
cluding their own. NOTE: Any
one country may be counted
again If worked on another
band, but continents are
counted only once. Proof of
contact will be required in
cases where the station worked
does not appear on any other
contest logs received or the
station worked does not submit
a check log.

SCORING:

Multiply QSO points times
total countries worked; multi-
ply total country points times
200 multiplied by number of
continents worked. Add these
two totals together to obtain
your final score. Example: ex-
change points (302 x countries

10) = 3020; country points 10 x

200 x continents 3 = 6000; final
score = 9020 points.
LOGS AND SCORE SHEETS:

Use a separate sheet for
each band and indicate all rest

Cdlendar |

International 10-10 Net Canterbury Chapter

World Telecommunications Day Contest—

World Telecommunications Day Contest—

ARRL IARU Radiosport Competition

Mar 3-4 ARRL DX Competition—Phone
YL-OM CW Contest

Mar 10-11* QCWA QSO Contest—Phone
Virginia QSO Party
Commonwealth Contest

Mar 17-18 ARRL DX Competition—CW

Mar 24-25 CQ Worldwide WPX—SSB
BARTG Spring RTTY Contest

Mar 31-Apr 1 North Dakota QSO Party
Tennessee QSO Party
QSO0 Party
Wisconsin QSO Party

Apr 7-8 ARRL Open CD Party—CW
QRP QSO Party

Apr 21-22 ARRL Open CD Party—Phone

: ARRL EME Contest

Apr 28-29 PACC DX Contest

May 12
Phone

May 19
CW

May 19-20 ARRL EME Contest

May 26-27 CQ Worldwide WPX—CW

June 9-10 ARRL VHF QSO Party

June 23-24 ARRL Field Day

July 4 ARRL Straight Key Night

July 14-15

Aug 4-5 ARRL UHF Contest
* = described in last issue

periods. Logs to contain:
date/time in GMT, callsign of
station worked, RST report and
message number as sent, RST
report and message number as
received, exchange points
claimed. The summary sheet
should show the full scoring,
the times off and on the air,
and, in the case of multi-
operator stations, the names
and callsigns of all operators
involved with the operation of
the station. All logs must be

received by May 31, 1979, in
order to qualify. Send logs and
check sheets to: Ted Double, 89
Linden Gardens, Enfield,
Middlesex, England EN1 4DX.
The judges' decision will be
final and no correspondence
can be entered into with re-
spect to incorrect or late en-
tries. All logs will remain the
property of the British Amateur
Radio Teleprinter Group. Certif-
icates will be awarded to:
leading stations in each of the

TOP THREE—R. I.

*1. WB1EJI 109,480
*2. WB1DXE 43,888
*3. K1BV 8,118

Novice Winner: WB1DEU
Tech Winner: WB1AFQ
VHF Winner: WiEOF

TOP THREE OUT OF

STATE
*1. N1NA 1,370
*2. W1FJl 1,345
*3. WDSADH 600

20

Resulls

RESULTS OF THE 1978 RHODE ISLAND

QSO PARTY
RHODE ISLAND
COUNTY CALL QSO PTS. MULT. SCORE
Bristol *WB1DEUIN 57 300 26 7,800
Kent *WB1DXE 418 844 52 43,888
Newport *WA10SL 19 46 7 322
Providence *WB1EJI 632 1,288 85 109,480
Washington *K1QFD 76 168 36 6,048
Providence N1RI/1 246 516 42 21,672
multi-op
Bristol N1RI 43 90 24 2,160
OUT OF STATE

COUNTY CALL QSO PTS. MULT. SCORE
Alaska *KL7IUM 4 8 2 16
Arkansas *WASDTK 5 18 3 54
Connecticut *WI1TEE 14 47 5 235
Georgia *NANX 23 62 5 310
Illinois *WD9ADH 37 120 5 600
lowa *WBOUCP 13 42 5 210
Kansas *WoOoDT 6 20 3 60
Kentucky *WA4QMQ 3 6 2 12
Louisiana *W5WG 22 76 4 304
Maryland *N3SL 11 38 4 152
Massachu-

setts *N1NA 78 274 8 1370
Minnesota *W1GL/0 27 62 5 310
Nebraska *‘NOWB 8 24 4 96
Nevada *WT7HI 9 34 4 136
New Jersey *WB2HSG 5 18 2 36
New Mexico *K5MAT 17 45 5 225
New York *W2HAE 10 36 3 108
Pennsylvania *WA3JXW 4 8 1 8
S. Carolina *WB4HLC 15 38 5 190
Texas *WB5PDQ 10 28 4 112
Virginia *W4ZRJ 5 18 3 54
Washington *K7EQ 4 16 3 48
Wisconsin *WBOPVI 19 62 4 248
Ontario *VE3KK 14 47 4 188
Kuwait *9K2FX 15 38 5 190
Greenland *K3KX/IOX 1 2 1 2

Certificates of Merit Awarded to: K1UXS, N1DM, WB1EHO,
and KA1AZ for their help in making the QSO Party a success.

* denotes certificate winner




three classes, the top stations
in each continent, and each
WIK, VE/VO, and VK call area.

If a contestant manages to
contact 25 or more different
countries on 2-way RTTY dur-
ing the contest, a claim may be
made for the Quarter Century
Award issued by BARTG for
which a charge of 3 dollars US
or 15 IRCs is made. Make your
claim at the same time as you
send in your log. Holders of ex-
isting QCA awards will auto-
matically have any new coun-
tries added to their records.
However, in view of the high
volume of work which the con-
test manager has to deal with,
it will not be possible to
prepare and send out new
awards or update existing
awards until the final results of
the contest have been evaluat-
ed and dispatched.

If any contestant manages to
contact stations on 2-way RTTY
with all six continents and the
BARTG contest manager re-
ceives a contest or check log
from all of the operators in
those six continents, a claim
may be made for the WAC
Award issued by the RTTY Jour-
nal. The necessary information
will be sent on to the RTTY
Journal, who will issue the
WAC Award free of charge.

INTERNATIONAL 10/10 NET
CANTERBURY CHAPTER
QSO PARTY
Starts: 0000 GMT
Saturday, March 31
Ends: 1200 GMT
Sunday, April 1

Work each station only once;
all contacts on 10 meters. Ex-
change callsign, name, QTH,
10X number if any, Canterbury
Chapter number if held, and
your own local chapter name
and number if any.

SCORING:

Claim 5 points for working
the Canterbury Chapter call-
sign ZL3ACA. This will be used
on a roster basis throughout
the party by committee mem-
bers who will also be using
their own station calls. Score 3
points for working a station
holding a 10X number and also
either full or associate Canter-
bury Chapter membership. For
any station holding a 10X
number, but who is not a
Canterbury Chapter member,
score 2 points. You only get 1
point for working any other sta-
tion on 10 meters.

ENTRIES:

Logs must be received no
later than May 15, 1979. Send
to: C. J. Bramley ZL3ME, 198
Greers Road, Christchurch 5,
New Zealand. Please write
clearly; show your name and
address with your 10X number
if you have one.

AWARDS:

A handsome first-place

trophy to the highest scorer. A

pennant to the highest scorer
in each US, Canadian, Aus-
tralian, Japanese, and New
Zealand call area; to each Cen-
tral and South American coun-
try; to each European, African,
and Asian country; and to three
Pacific Ocean zones. Awards
are free and will be sent airmail.

NORTH DAKOTA QSO PARTY
Starts: 1800 GMT
Saturday, March 31
Ends: 2400 GMT
Sunday, April 1

This contest is sponsored by
the Fargo Repeater Associa-
tion. Activity will be between
North Dakota and out-of-state
stations. The same station may
be worked once per band and
mode. North Dakota mobiles
may be worked again with each
county change.

EXCHANGE:

QSO number and county for
ND stations; QSO number and
state, province, or country for
others.

FREQUENCIES:

3560, 3895, 7060, 7230, 14060,
14285, 21060, 21355, 28060,
28600, 29005. Novices and
Techs will operate in the middie
of their bands.

SCORING:

One point per QSO. ND sta-
tions multiply total QSOs by
sum of states, provinces, and
DX countries. Others will use
ND counties for their multiplier
(53 max.).

ENTRIES AND AWARDS:

Certificates to top scorers in
each state, province, and DX

country, the top 10 ND entries,

THE 73 BAND PLAN
Channel Freq.(MHz)
1 28.965 . . . Listening & calling
2 28.975 . . . Autocall monitoring
3 28.985 . . . County hunting—not
rag chew
4 29.005 . . . Beacon monitoring
5 29.015
B 29.025 . . . Rag chewing (lowest)
7 29.035
B 29.055
g 29.065
10 29.075
11 29.085
12 29.105
13 29.115
14 29125
15 29135
16 23,155
17 29.165
18 28175
19 29.185 . .. Bepeater channel
20 29.205 ... RTTY
21 29.215 . . . Oscar coordination
22 29.225
23 29.255. . . 85TV
24 29.235
25 29.245 . . . Repsaaler
26 29265 . .. Repeater
27 29.275. .. Repeatar
28 29.285
29 29,295
30 29.305
a1 29.315
32 28.325
33 29.335
34 29.345
as 29 355
36 29.365
a7 29.375
38 29.385
39 29.395
40 29.405 . . . Oscar listening

and top 5 ND mobiles. Mailing
deadline is April 20 and all en-
tries should be addressed to:
Fargo Repeater Association,
WDQCCL, 2826 Evergreen Road,
Fargo ND 58102. Include a large
SASE: for a copy of the
results.

TENNESSEE QSO PARTY
Contest Periods:

2100 GMT Saturday, March 31
to 0500 Sunday, April 1
1400 GMT to 2200 GMT

Sunday, April 1

The contest is sponsored by
the Tennessee Council of Ama-
teur Radio Clubs. You may work
the same station on different
bands, modes, or counties.
Repeater contacts are not al-
lowed. Mobiles compete against
mobiles, portables against por-
tables. Single-transmitter en-
tries only. No county line opera-
tions for multiple contacts are
allowed. Portable stations must
use a portable antenna as on
Field Day. Phone and CW are all

one contest, combined score!
EXCHANGE:

TENN stations give RS(T)
and county; others send RS(T)
and state, province, or country.
FREQUENCIES:

Approximately 50 kHz up
from the bottom of each CW
band. Phone—3980, 7280,
14280, 21380, 28580. Novices
operate authorized frequen-
cies.

SCORING:

One point per contact: TENN
stations multiply by sum of dif-
ferent states plus different VE
provinces plus TENN counties.
Others multiply by number of
TENN counties for final score.
Add bonus of 200 points for
each county operated from out-
side of home county with a
minimum of 10 contacts.
AWARDS AND ENTRIES:

Plagues to TENN top score,
TENN mobile, TENN portable,
and out-of-state. Certificates
with results to every log show-
ing 15 contacts. Logs must

L

THE 73 MAGAZINE 10 METER AWARDS

The return of vigorous solar activity means that 10 meters
is once again a band to be reckoned with. Ol’ Sol’s 11-year
cycle of sunspot production is about to hit a peak, with the
result that QRP 10 meter DX is possible.

Now's the perfect time to convert that old CB rig to 10.
American Crystal Supply makes a variety of simple and inex-
pensive conversion Kits, or you can do-it-yourself from the ar-
ticles in 73. True appliance operators can purchase ready-
made rigs from Bristol Electronics or Standard Communica-
tions. To give you an added incentive, 73 is offering two nifty
Certificates of Achievement for 10 meter channelized com-
munications.

For domestic types, there is the 10-40 Award. This one
should be pretty easy—just work 40 of the 50 states. The DX
Decade Award goes to DXers who work 10 or more foreign
countries with a channelized 10 meter rig. We have endorse-
ment stickers, too—the whole bit.

To give everyone an equal shot at award #1, only contacts
made October 1, 1978, or after will be valid.

Well, don’t just sit there. Get out your soldering iron, order
some crystals, and put that CB rig on 10. This is going to be
fun, so don’'t miss out!

RULES

1) All contacts must be made in the 10 meter amateur band
using channelized AM equipment. Both converted Citizens
Band equipment and commercially-produced units may be
used.

2) To be eligible for award credit, all contacts must be
made October 1, 1978, or after.

3) The 10-40 Award is available to applicants showing proof
of contact with stations in at least 40 of the 50 United States.
A special endorsement sticker will be available to those
working all 50 states.

4) The DX Decade Award is available to applicants showing
proof of contact with at least 10 foreign countries. Endorse-
ment stickers will be awarded for 25, 50, 75, and 100 coun-
tries.

5) A log of stations worked, with the date, time, and type of
equipment used for each contact, must be submitted when
applying for each award or endorsement.

6) Each application for an award or endorsement must be
accompanied by a signed statement that all claimed con-
tacts are valid. No QSL cards need be sent, but they must be
in the possession of the applicant.

7) To cover costs, a fee of $5.00 must accompany each
application for the 10-40 or DX Decade Award. The fee for
endorsement stickers will be $2.00 each.

8) All award applications should be mailed to: Chuck Stuart
N5KC, 5115 Menefee Drive, Dallas TX 75227.
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show date/time in GMT, station
worked, band, mode, ex-
change, and score. Use sep-
arate sheets for each band with
over 25 contacts. Submit a
cross-check sheet similar to
ARRL operating aid #6 if you
have over 200 QSOs. Logs must
be legible to avoid disqualifica-
tion. Mailing deadline is May 1.
Send business size addressed

and state or province.
SCORING:

Phone contacts count as one
QSO point, while CW contacts
count as two QSO points. WISC
stations multiply QSO points
by number of states plus WISC
counties; others multiply QSO
points by number of WISC
counties. Foreign countries
other than VE and VO count as

envelope to: Dave Goggio additional states. Novices
W40GG, 1419 Favell Drive, score as above, then multiply
Memphis TN 38116. total by 2.5 to get final score.
FREQUENCIES:
WISCONSIN QSO PARTY 3550, 7050, 14050, 21050,

Starts: 2100 GMT March 31
Ends: 0300 GMT April 2

Maximum operating time is
limited to 24 hours. Phone and
CW are the same contest. Any
station may be worked only
once using all bands 160 to 10
meters. Novices or Technicians
sign /N or [T.
EXCHANGE:

WISC stations send RS(T)
and county; others send RS(T)

28050, 3980, 7280, 14280, 21380,
28580, and 20 kHz up from the
bottom of the Novice bands.
AWARDS:

Awards to the highest score
per state and the highest club
score. Awards to be presented
at the Central Division Conven-
tion in June in Milwaukee.
ENTRIES:

Logs must show date/time in
GMT, band, mode, call, report,

and score. Logs must be legible
or will be classified as check
logs. Logs containing more
than 100 contacts must also be
submitted with ARRL or similar
dupe sheet. All entries must be
postmarked before May 1. Send
results to: Wisconsin QSO Par-
ty, c/lo West Allis RAC, PO Box
1072, Milwaukee WI 53201.

WORKED ERIE,
PENNSYLVANIA AWARD

This certificate is sponsored
by the Radio Association of
Erie. In order to gqualify for the
certificate, an amateur must
prove two-way contact with ten
Erie amateurs on any band in
any mode or combination
thereof. A copy of his QSL
cards or log entries will be re-
quired as proof. A self-ad-
dressed, stamped envelope will
ensure a speedy return of the
award. Send inquiries or infor-
mation to: RAE, Box 844, Erie
PA 16512, or John Lindvay

WB3IFD, 908 West Ninth St.,
Erie PA 16502.

WARC 1979 CW DIPLOMA

On occasion of WARC 1979,
the REF is making available the
CW Diploma for contacts made
between January 1 and Decem-
ber 31, 1979. Necessary are a
minimum of 300 QSOs to in-
clude: 1 station of the city of
Geneva—WARC 1979, 50
French stations dealing a code
number with the RST, 10 can-
tons HB, 5 provinces ON, 25
provinces ltaly, 8 districts EA, 5
provinces PA, 15 DOK of Fed-
eral Germany, 1 station of G,
Gl, GM, GW, and 15 other Euro-
pean countries. Apply before
April 1, 1980, to REF (WARC
1979), Square Trudain 2, 75009
Paris, France. Include 10 IRCs
and a verified list of QS0s. Per
country, a rank will be es-
tablished and the first will be
honored with an additional
award.

winners are:

Resulls

1978 CAN-AM CONTEST RESULTS

TROPHY WINNERS—SINGLE OPERATOR

American Champion, Mixed—David Hachadorian K6LLI/7
Canadian Champion, Mixed—Jim Bearman VE5DX
American Trophy, CW—John Hawkins K5S5NW

American Trophy, Phone—Jack Webb W5JW

Canadian Champion, CW—Lee Sawkins VE7CC
Canadian Trophy, Phone—Sid Kemp VE7BGK

Multi-Operator Champion—Walt Tiliner CG3IXE
Club Competition Champion—BC Contest Club

Free one-year subscription to CANADX bulletin LONG SKIP

Rick Donelly WD5EEF; Gary Fosket W1ECH/1; ARC Urbana lll
WIOYH; Phil Alman WD8DPB; Joe Picior WB40OSN.

TOP TEN—CANADA

MULTI-OP—CW

CG3IXE ON 302400 607 175*
VE2FU PQ 291088 633 161"
VESHBX ON 185148 470 139
WIOYH IL 137904 477 136*
N5TV LA 71900 327 100*
MULTI-OP—PHONE

CG3IXE ON 254184 729 119*
VE1AWN PE 171304 633 g2*
VE3HBX ON 170646 493 119
N4AUF FL 101822 494 g98*
WB3GPR PA 60277 256 109*
WD5EEF TX 29475 176 75*
VE3FEA ON 27090 156 63
N5TV LA 20944 165 56*

Mixed

1. VE5S5DX 1219884*
2. VE7CC 1134987*
3. VE7TBGK 704217*
4. VE7TCNY 517310*
5. CG4SW 435778*
6. VE3KZ 397308
7. VE7TCMK 288673
8. VEGMP 262071
9. VE40Y 218151
10. CG3FFA 194584
CWw

VE7CC 418964
VESDX 403704
VETCMK 288673
VE3KZ 238044
VE40Y 176900
VEiAlH 147030
VE1AJP 137475
VE7AV 106272
VE3DRB 105216
VE7DLM 101813
Phone

VE5SDX 816180
VE7CC 716023
VE7BGK 704217
VE7CNY 517310
CG4SW 397458
VEGMP 210177
CG3FFA 194584
VEA4IE 179634
VE3KZ 159264
VEGAGV 146787

TOP TEN—LU. S.

Mixed

1. K6LL/7 727192*
2. W5JW 466150*
3. AAGDX 375756*
4, KSNW 335440*
5. K5UR 295104*
6. WB4SKI 269698
7. WA4AHRG/7 186410
8. KBMO 173816
9. WABLKL 164794
10. K1ZZ 164794
cw

K6LLI7 214240
KS5NW 173404
WABLKL 166995
K1ZZ 164794
W5JW 154624
WB40OSN 142737
AABDX 109368
WA4HRG/7 109347
K4BAI 105664
WDSDPB 91542
Phone

K6LLI7 512952
W5JW 311526
K5UR 295104
WBASKI 269698
AABDX 266388
KSNW 162036
WBG6RDA 133245
WB7RFA 99246
WBSTAP 90474
K8MO 85176

MULTI-OPERATOR
Mixed—Canada/U.S.

CLUB COMPETITION
Canada—U. S.

CG3IXE 256584" 1. BC Contest Club 2683539
VE3HBX 355794* 2. Toronto DX Club 1369143
VE2FU 291088* 3. 807 Contest Club 194184
VE1AWN 171304* 4. Farout ARC 62399

WSYH 137904*

N4UF 101822

N5STV 92844

WB3GPR 60277

WDSEEF 29475

VE3FEA 27090

* certificate winners
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Ham Help

| would appreciate it if any
Canadian ham who is willing to
take his portable rig to school
or have about a half-dozen kids
visit his shack to talk to stu-
dents in another province
would send a QSL card to me.
On the blank side of the card,
please list the bands you can
use and the modes (AM, SSB,
RTTY, OSCAR, SSTV), to help

match you to the ham in the
other province. Our Ministry of
Education ‘‘school-to-school”
coordinator seems quite inter-
ested in helping me match up
classes and hams.

Bob Hulme VE3DNG

Box 430
Temagami, Ontario

Canada POH 2HO



YAESU ANNOUNCES THEIR SENSATIONAL COMPUTER AGE
CPU-2500R/K 2-METER 25 WATT TRANSCEIVER
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Again, Yaesu, THE RADIO, takes a giant step forward with their computer age 4-bit Central
Processor Unit controlling the Phase Locked Loop. It allows selection of 800 PLL channels
with touch button station selection built into the optional keyboard mike . . . PLUS auto-
matic scan, up or down across the entire 2 meter band . . . PLUS four memory channels

. . . PLUS optional tone squeich encoding . . . PLUS tone burst . . . PLUS high SWR

and reverse voltage polarity protection . . . PLUS 3/25 watts of power . . . PLUS fixed
+600 KHz offsets . . . PLUS programmable offsets . . . PLUS tone pad microphone
option . . . PLUS bright 3/8” LED six digit frequency display and another LED for memory
display . . . and much more.

The CPU-2500R/K is a space age radio for discriminating amateurs utilizing the latest solid
state techniques and it's on your dealer’s shelf today!

o s \gg7/ YAESU ..
o v The radio.

B YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
9 YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246




RTTY Loop

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

Allow me to make a rash as-
sumption: You read 73. Now,
that is not quite so unfounded; |
mean, you are reading this col-
umn, right? Right. Hello, out
there! Unless this is your first
issue of 73, or you are a hope-
less tube buff, by now you've
read about a little device known
as a UART. The reason that this
chip (yes, Virginia, itis an IC) is
important is the subject of this
month’'s column.

Plunging right to the heart of
the matter, Fig. 1 is a pinout
diagram of a popular UART, the
AY-5-1013-A. Available from
several sources advertising in
73, as well as Radio Shack and
Jim-Pacs frequently found in
electronic and computer
stores, this chip is usually
priced under seven dollars. Its
rather long designation is fre-
quently truncated to a “1013,"
and it is pin-compatible with
several other UARTs on the
market.

“UART" stands for “Univer-
sal Asynchronous Receiver
Transmitter.” Now before you
get all lost in that sea of words
back there, let's dissect it a bit
and see if we can understand it.
Starting from the rear, the first
word we encounter is ''trans-
mitter.” OK, we are all hams, so
we know what that means,
right? Let's see, the antenna
must go here, the key, hmmm,
where do you plug in the key?
Hold up, hee-haw, WHOA! This
ain't that kind of transmitter.
This Is a data transmitter
which, when coupled with its
companion receiver, will allow
us to convert from serial data to

* 3V
=2V
GND
GND ENABLES RCVR
M58

PARALLEL

[
RECEIVE L
oUTPUT 4

3

GND ENABLES ERROR OUTPUTS
i6x RECEIVER CLOCK

MEXT CHARACTER EMNABLE
CHARACTER RECEIVED STROBE
RECEIVER DATA IN

parallel and back again. You
remember serial and parallel,
don't you? We covered that last
year. As you may recall, the
most efficient means for trans-
ferring data long distances is in
serial format. Generation, how-
ever, is best done in parallel.
Last month we looked into one
such technique. But we
digress.

Okay, so here we have gener-
ated some parallel data, five to
eight bits long, and we wish to
send it. Some fancy logic and a
shift register could put the data
out, appending the necessary
START and STOP bits, and ac-
complish the task. But you
know, a bunch of chips, all that
wiring, and remember Murphy's
Law as applied to circuit com-
plexity. No, that would be too
messy; let's use the UART. To
send data is rather straightfor-
ward. The chip must be con-
figured for the number of data
bits, stop bits, and parity. Then
a clock of sixteen times the
baud rate is applied, and the
data is presenied to the trans-
mitter parallel inputs. Ground-
ing the “send” line momentari-
ly begins the process and, lo
and behold, the data flows
serially out of the UART,

The R stands for receiver
and, while basically similar to
the transmitter, albeit back-
wards, there are a few hookers.
The data comes into the
receiver serially, is converted to
parallel, and is presented to the
receiver output. A pair of
signals Is also used to state
that there is data ready to be
picked up, and that the data
has been picked up and new
data may replace it. This is fre-
quently termed “handshaking,”
for what seem to me to be ob-

40 O 168 TRANSMIT CLOCK
PARITY; ODD +, EVEN GND

BITS / CHARACTER

STOP BITS; ONE+, TWD GND
PARITY 4, NO PARITY GND

Fig. 1. AY-5-1013-A pinout diagram.
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Fig. 2. 727 Hz clock.

vious reasons.

This handshaking between
the UART and the device using
the data brings us to the A,
standing for asynchronous.
Realize if you will that, al-
though the data is going by
rapidly, and to your plodding
visage continuously, it really is
going in a start-stop fashion,
with delimiters defining each
character. Although bits within
each character are being sent
al a given baud rate, characters
themselves may be sent as rap-
idly as the system will handle or
whenever the operator decides
to hit a key. This is asyn-
chronous data flow. If the data
were being sent at a known,
constant rate, there would be
no need for character delimit-
ers. This is called synchronous
data, and devices capable of
generating either synchronous
or asynchronous data are fre-
guently termed USARTs, I'll let
you figure that one out for
yourself.

The U, of course, is for uni-
versal, | guess that means they
can use them on the Enterprise.
So that's the UART. At least
you've got some idea now of
what this multi-legged chip
does. Let's see how to hook
one up.

Remembering that we need a
clock sixteen times the baud
rate, dig out a 555 and look at
Fig. 2. The baud rate for 60 wpm
RTTY is about 45.45, and six-
teen times that is roughly 727
Hz. The values shown in the
diagram will give that frequen-
cy, with the variable resistor
used to fine trim the output.

Fig. 3 shows how to hook up
the UART itself. We are not us-
ing the receiver portion of the

P
3

&
"MORMAL®T TREVERSES

Fig. 4. Output buffers. (a) 7407.
(b) 7417. (c) 7406.

chip here, and that half may be
safely ignored. The character
to be sent is programmed by
grounding the space bits on the
transmitter. When the “send”
line is grounded, the character
will be sent out over the output
line. Before we leave the UART,
note that it requires not only
+5V, but also —12 V at a few
mA. Although there are other
UARTs not requiring this sup-
ply, we are showing it because
the 1013 is the most widely
available.

The output from the UART is
a TTL-compatible line that goes
low on space and high on mark.
Most keying schemes, in-
cluding the one shown for the
ST-6 a while back, use this con-
vention. To prevent interaction
with the TU's circuitry, how-
ever, one more chip will be
used. A 7407 buffer, wired as in
Fig. 4(a), will be used between
the UART and the keyer. The
7407 is an "open-collector” buf-
fer. That means that instead of
giving a TTL high level during
mark, it presents an open cir-
cuit. We then obviate the risk of
feeding a voltage into a sen-
sitive circuit, be it the ST-6 or a
shift-pot keyer. A standard buf-
fer, like the 7417, can be used
with a blocking diode, shown in

Continued on page 180
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Fig. 3. UART hookup.



- FROM THE COMPANY \N\TW A
LO/VG LINE OF RTTY F\ARS\S

RVD-1002
1st RTTY
Video Generator DKB2010
1st RTTY & MORSE
Keyboard

RVD-1005
Improved RTTY
Video Generator

ST6000 |
- High-performance.
RTTY Demodulator

- DS3000 KSR ’Uersmn ;«!
ist Mtcrgprﬂcﬁgsﬁr = g
Cuntrutlad ﬂ.m&tﬂur EWp&nﬁm% e

: DSBUD[I KSFI Uersmn 3 .
B . 1st 3-mode Amateur Send-Receive Terminal
for Baudot, ASCIl, and MORSE _ ;

ST5000
Low-cost, Big-performance
RTTY Demodulator

The FIRST Automatic Send-Receive Electronic
Terminal for Baudot, ASCIl, and MORSE

e Type and edit your message while receiving

e 200 line storage e 24 line screen

e Non-volatile and programmable HERE-IS

e Internal real-timeclock e RTTY and CW ID

e WRU answer-back e Upper and lower case ASCII

$1995.00
Call or write

HAL COMMUNICATIONS CORP. for complete

Box 365 In EIILII"DDE contact: new catalog
Urbana, lllinois 61801 Richter & Co.;: Hannover

217-367-7373 |.E.C. Interelco: Bissone




RAM Scan Your KDK

— amazing flexibility for $30

This mod was made for you and me.

Art Chapman WB2JHN
30 Cymbeline Dr.
Old Bridge NJ 08857

ow would you like to
program and scan up
to 16 frequencies with your
KDK, 7400, 2036 or other
synthesized rig? Utilizing
six readily-available ICs,
this scanner will display
the scanned frequencies
on your KDK’s readout,
give you a programmable

H

priority frequency, be no
larger than a pack of king-
size cigarettes, and cost
you no more than $30.
Sound interesting? Read
on.

The idea struck me one
day while reading an ad for
the 1-4 MHz scanners for
the KDK and 7400. | won-
dered how many times
those scanners would stop
at unwanted repeater input
frequencies, noise, and
other undesirable signals.
Why couldn’t there be a
better solution for less

than $100?

Although this article is
geared to the KDK, the
concepts and circuitry are
adaptable to most other
synthesized rigs. An under-
standing of the various
stages | went through de-
veloping the scanner
should help those with
other than KDKs apply it to
their radios.

Looking at the KDK's
priority channel, which
simply ties a set of diodes
across the inputs of the
decade counters, 146.52

would be connected as
shown in Fig. 1.

Why, then, couldn’t we
build a board with a series
of diode arrays and scan
them? A typical scanning
circuit might look like Fig.
2.

With the circuit shown,
IC-22S owners could easily
scan their rigs. The prob-
lems with this scheme
are that it takes gobs of
diodes and a relatively
large diode matrix board.
But it still works and works
well.

Photos by Jim Stansberry WA2HEN

View of the tie points for the twelve memory lines into the
PL! section. Note the diodes hanging in midair. The com-
mon junction of the diodes does not have any wire
soldered to it. Object (lower left) in shrink tubing is an
ME-3 tone encoder,

Close-up of the scanner hand-wired on vectorboard. The
clump of components (upper left)] and the transistor
(center] were a last minute fix to use the KDK’s busy light
and unlock light for scanner control. Note the heat sink
under the 5 V regulator.
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The 16-conductor flat cable was routed around the side
and through the case at the front molding. The light object
at the point of entrance is a folded-over business card used
to protect the cable from being pinched.

However, why use all the
diodes when there is a
unique device on the
market called a PROM
(programmable read only
memory). The PROM,
when properly pro-
grammed, can and does
look like a diode array;
however, we can put lots of
those arrays into a 16-pin
chip. Using the 8223 or
82523 32 x 8 PROM, we
could have up to 32 sep-
arate arrays. If we consider
the 12 bits required to
generate a frequency—4
for the MHz range, 4 for
the 100 kHz range, and 4
for the 10 kHz range —this
system will need 2 PROM:s.
See Fig. 3.

The PROM should be vi-
sualized as a matrix of 32
switch positions, each hav-
ing 8 diodes (see Fig. 4)

By properly program-
ming the PROM, you ac-

Address Frequency
0000 146.52
0001 146.55
0010 146.58
0011 146.67
0100 146.70
0101 147.12
0110 154.91
0111 155.19
Unlock light will go on
1000

1001

1010 147 .54
1011 147.57

elc.

tually eliminate the diodes
necessary to generate the
desired frequency. The
PROM must then be ad-
dressed in sequence
(switched to the desired
matrix) to connect the cor-
rect array to the 74192
decade counters. The scan-
ner would now look like
Fig. 5.

This system worked very
well on a prototype, using
LEDs to check out its
capabilities. Although the
8223s were programmed
for 32 frequencies, only 16
were used since the 74161
has 4 output lines and can
address only 16 locations
of the PROM.

The major drawbacks of
this system are in the fact
that the 8223 is a bipolar
PROM and, once pro-
grammed, it cannot be
changed. The scanner
would now have fixed fre-

147.51—may be bypassed
147.51—will now stop if previously busy

Table 1.

View of the scanner’s tront panel.

quencies to be scanned. To
change frequencies, you
must replace the PROMs
with another pair pro-
grammed to your new re-
quirements.

The Final Solution

Enter the RAM (random
access memory), The RAM,
for those unfamiliar
with this type ot device,
can be programmed like a
PROM. However, unlike a
PROM, it can be erased
electronically and repro-
grammed as desired. Its
major disadvantage is its
volatility —when power is
shut off, it loses its pro-
gram.

For the scanner, the Intel
2111 RAM was used. The
2111 is a 256 x 4 device,
which one can again visu-
alize as 256 switch posi-
tions of 4 diodes each. The
application will use 3 of
these devices to give us the

12 bits required. However,
we will only employ 16 of
the 256 positions. The
block diagram can be seen
in Fig. 6.

Construction

The final design was
built on a 2” x 3" vector-
board using sockets and
hand wiring. Layout should
not be critical, but, for ease
of construction, the mem-
ories should be side by side
since much of the wiring is
repetitive. The LM309 5 V
regulator is kept in the
scanner to keep the
amount of work in the KDK
to @ minimum. Since the
regulator is dropping ap-
proximately 7 volts at ap-
proximately 250 mA, it
does get very warm and re-
quires a heat sink. There
are other ways of develop-
ing the +5 V, but this was
the quickest and dirtiest —
warmest, too, I'm sure.

= 1 .
| .
A A LS
|

-]

e
4

Fig. 1. Binary representation at 146.52.

Fig. 2. Simple diode-array-type scanner.
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ADDRESS LINES
FROM BCD
COUNTER

H

4
FWHz BITES: TO
e || TRANSCEIVER

B22S
32 XB

FROM B

a

_ 100 KHz BITS TO
2 | TRAMSCEIVER

gids

o
4

A0 KHz BITS  TO
£ | TRANSCEIVER

g223
a8
FROM

PNOT USED

Fig. 3. PROM replacement for diode arrays.
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Fig. 4. Switch and

Q.

For those of you who
recognize it, the case is an
old Radio Shack weather
radio, the guts now serving
as an audio amplifier
somewhere else in the
shack. With all due respect
to Radio Shack, the scan-
ner fits nicely into the case.
| use the old volume switch
for power on-off only. The
other slot was filed out to
make room for the address-
indicating LEDs. Of course,
any other case would work
as well,

Try to place the switches

R N

LSRR S

iode representation of a 32 x 8 PROM.

in a convenient configura-
tion so you will understand
exactly what you are doing
during programming and
operation. My configura-
tion can be seen in Fig. 7.

The program push-but-
ton and the write/read
switch are together, since,
to program, the write/read
switch must be in the write
position. To scan, it must
be in the read position,
thus there is an imaginary
dividing line with the writ-
ing section to the left and
the reading or scanning

=
4i}MHI

fbflf.ﬂ rq‘lEI
CLOCK 8LD

8223

|

COUNTER

2

|

8

4

5 } 100 KHz
I

|

= Pk B B

}ID KHZ

Be2d

i

Fig. 5. Block diagram of a PROM-type scanner.
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. Fig. 6. Block diagram of a RAM-type scanner.
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SLOW FasT
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Fig. 7. Front panel layout.

section to the right.

The 555 timer, running
as an astable oscillator,
generates the clock pulses
for the 74161 BCD counter.
The BCD 16-bit count out-
put steps through the ad-
dress lines of the 2111
RAMs at approximately
one step (frequency) per
second in the slow rate or
all 16 steps (frequencies) in
approximately 1.5 seconds.
The 1/O lines (pins 11
through 14) on the 2111 are
tied directly to the 74192
decade counters in the PLL
section. When a frequency
is dialed up, a correspond-

ing binary count is found
on the input lines of the
74192s (TTL level of 1s and
0s). When SW3 is in the
read position, the RAMs
are in a high impedance
mode, therefore having no
effect on the circuit. In the
write position, data can
then be loaded into an ad-
dress by pushing the pro-
gram button.

The 7404 hex inverter in-
verts the address informa-
tion in order to allow the
proper LEDs to light when
the address lines are high.
(Trying to keep track of the
address with negative in-

View of the scanner on top of the KDK. Velcro™ js used to
hold it in place.



dication on the LEDs can
drive you bananas.)

Installation

For those of you who
have never opened up your
KDK, now’s the time. First,
find the PLL section.
Remove or lift the priority
diodes from the feed-
through posts. If you
choose to leave them in,
make sure road vibration
won’t allow them to move
back and touch the tie
posts.

Solder 12 wires of the
16-conductor cable to the
12 posts (on the outside of
the PLL box) used for priori-
ty diode programming. Be
sure you don’t use the
diode common tie point.
Actually, the order of wires
to the tie point is not
critical, since what you put
in the memory from a par-
ticular pin will come back
out of the memory back to
the same pin.

Solder one of the re-
maining wires to +12 V
(the power-on switch is
convenient). Solder anoth-
er wire to a convenient
ground. Solder another
wire to the busy light (not
the common line between
the busy and unlock light).

Solder a wire to the
unlock light (optional).
Those of you who modified
the KDK to high-band op-
eration as per Al Klein
W2PMX (73, Dec., 1977, pg.
177) will need this wire.
When scanning the 144-148
MHz range, chances are
you will never encounter a
PLL unlock situation.
However, when you scan
up to 155 MHz and come
back down to 146-147
again, the PLL takes ap-
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Fig. 8. KDK RAM scanner schematic. Switches are shown in scan mode. Numbers in( ) are

binary data.

proximately % second to
lock up. During that 2 sec-
ond or so, the scanner will
bypass the programmed
frequencies to follow the
high-band frequencies.
Thus, this option will stop
the scanning automatically
until the unlock light goes
out, resulting in no by-
passed frequencies.

Precheck

Prior to connecting the
scanner to the KDK, you
can power the scanner up
and check the system in
the following manner:
Remove the 2111s from the
sockets. Preset the

Parts

2111 RAM (may use 2111A, 8111, 8111A any speed)

IC1 555 timer

IC2 74161 or 74L5161

IC3 7404

IC4-6

|C7 LM309K + 5 V regulator

D1, D2 General-purpose silicon diode

D3-6 Any LED

Q1 Any general-purpose silicon transistor
SWi1 SPST

SW2 DPDT center-off

switches: Write/Read —
read; Stop/Scan/Reset—
scan, Slow/Fast—slow.
Turn the power on.

The LEDs should step
through in a binary fashion.
If not, check that the 74161
is getting a clock at pin 2. If
not, check your 555 circuit.

If you're getting proper
scanning at the LEDs, turn
the unit off and plug in the
2111s. Use caution, as
these are MOS devices and
must be handled accord-

ingly.
Operation and Program-
ming

Preset the scanner con-

List

SW3 SPDT

SW4 SPDT push-button
SW5 SPST (on-off, optional)

trols to the following:
Slow/Fast — slow; Write/
Read —write; Stop/Scan/

Lt
1404

IC6
21l

ICS
211

FCq
2l

Gl
IC2
T418|

IcCT
LMI0S

SWS D3 O4 D5 D6
; fj_ﬂj_é_ﬁ_
v,

Fig. 9. Vectorboard layout
of components.

1C

=11

HEATSINK

Resistors and capacitors as required per schematic.
16-conductor ribbon cable as required for interfacing.

Printed circuit boards are available for $9.50 from: Circuit Works,
1118 7th Ave., Neptune NJ 07753, phone (201)-774-1811. 2111 RAMs
are available for $3.50 from: Williams Electronics, 1863 Wood-
bridge Ave., Edison NJ 08817, phone (201)-985-3700.
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Close-up view of the scanner on top of the KDK. For those
who notice the difference, this KDK is not the standard
U.S. import version. The Japanese version covers only 2
MHz and has no repeat mode. Note that the repeat Up-
Simplex-Down switch says Lo-Off-Hi. The toggle switch
was replaced with an identical MHz rotary switch having 6
positions and two poles. The extra pole was used to high-

The flat ribbon cable is socketed on the back of the scan-
ner and fed between the cover and the rear of the chassis
and under the speaker mounting plate where it mates with
a mounted 16-pin IC socket. The socket is then wired ac-
cordingly.

band the KDK. The rig was modified for repeater use and
broad-banded to 4 MHz operation.

Reset—reset; scanner
Power—on. The KDK
squelch should also be on.

Dial up your desired
priority frequency. Hitting
reset will automatically
reset the 74161 to address
0000 in the RAMs, thus giv-
ing you instant priority. Im-
mediately flip the switch to
stop, and note if address
0000 (no LEDs lit) remains.

Push the program but-
ton. Flip the Reset/Scan/
Stop switch to scan to
allow the LEDs to move to
address 0001. Flip back to
stop immediately. If the

station just programmed is
busy, the busy light won't
let the address advance.
Therefore, dial up the next
desired frequency, push
the button, and step the ad-
dress. Continue until you
complete all 16 frequen-
cies, if desired.

Switch the control
switches to the following:
Write/Read —read; Slow/
Fast—fast; Stop/Scan/
Reset—scan. The KDK
MHz switch—priority. The
scanner should now begin
scanning the KDK. The
digital display will also

The scanner built by Felix Foggia WA2OFD. Felix chose

the PC board route and housed the unitina 5" x 77 x 3”

enclosure cut downto 5" x 77" x 1",
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show the frequencies while
scanning. If there is a
desired frequency you wish
to transmit on, flip the
Stop/Scan/Reset switch to
stop, switch in your offset,
and transmit.

For those of you who use
5 kHz stations, program 5
kHz low—146.62 instead
of 146.625. Instead of scan-
ning in the priority mode,
scan in the 144 MHz mode,
making sure you are set to
000 on the kHz dials. If the
scanner then stops on
146.62 (which it should),
simply pull the 5 kHz knob
if you desire to stop on that
frequency and transmit.

Caution

If the station you just
programmed is busy, the

busy light will not allow
the address to advance.
Therefore, you will have to
reverse the process for the
next frequency by chang-
ing frequency first and
then stepping the address.
It’s not as confusing as it
sounds.

If you only choose to
program a portion of the 16
positions, you will find er-
roneous data displayed at
the unprogrammed ad-
dresses. Some of these
positions will actually
cause the receiver to scan
frequencies between 140
and 155 MHz. If this hap-
pens and the vco has not
been compensated prop-
erly, the unlock light will
go on and the receiver will
stop scanning. So, for all

View of the PC board mounted in the chassis.



unprogrammed positions,
program into memory an
unused frequency such as
146.00.

An easy way to skirt this
problem is to dial in 146.00
and scan at a fast rate
while you’re in the write
position and the program
button is pushed. The
result will be all 16 ad-
dresses programmed in 1-2
seconds. Then proceed
with normal programming.

If using W2PMX’s high-
band modification, which,
incidentally, works beauti-
fully with the scanner, you
will find that, as previously
mentioned, the unlock
light may come on if you
change too many MHz in
one step. Even though the
unlock light holds the scan-
ner, | have noticed that the
following frequency might
not stop the scanner if
busy. To resolve this condi-
tion, | program the fre-
quency following the last
high-band frequency for
two addresses. See Table 1

DAYTON

for an example.

Basic Drawbacks

The unit as designed
cannot program 5 kHz fre-
quencies. |If one really
wants to get into the KDK
and add a few more gates
and another RAM chip, it
could be done. | didn’t
think it was worth it.

There is no delay de-
signed into the system.
When a repeater with a
short squelch tail drops, or
a simplex transmission
ceases, the scanner will
continue immediately. A
delay would add another
IC and transistor plus
associated circuitry. | have
found that a scan rate of 16
channels in approximately
one and one half seconds
pretty much allows you to
return to the dropped
channel without missing
much, provided no other
channel is busy. | resolved
this by always leaving the
KDK in a simplex transmit
mode. When a channel is

busy and | want to scan
past it, | just tap the mike
button in low power. This
causes the busy light to
drop out and the scanner
continues. Actually, the
transmitter never gets to
turn on, either, so there is
no interference.

A final drawback is vola-
tility —semiconductor
RAMs lose data when pow-
er is disconnected. A nicad
pack would eliminate this
problem. However, at a
current drain of approx-
imately 250 mA, you’ll
need a hefty battery pack.
The computer manufactur-
ers face this same prob-
lem —you’re not alone.

Applications to Other
Radios

| have not had the oppor-
tunity to delve into the
TR-7400, FM-DX, FM-28,
HW-2036, etc., but, if you
want to, look for some sort
of BCD counters—3 sets,
MHz, 100 kHz, and 10 kHz.
Using a voltmeter at the in-
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puts, dial up various fre-
quency configurations,
looking for TTL voltage
level changes. If you have
them, the scanner should
work for you. The prob-
lems you then have to
solve are:

1. How can you stop the
scanner. If you don’t have
a busy light, maybe you
could use the squelch cir-
cuit or S-meter.

2. Since there is no priority
channel, you’ll have to pro-
gram your scanner as per
the instructions and then
dial up 144.00 to scan. The
memory will then add data
to the binary equivalent,
thus giving you the proper
frequencies.

Well, there you have it.
You should encounter no
problems if you wire it cor-
rectly. | had no problems
getting mine to work dur-
ing the prototype stages,
once | understood what |
was doing. Include an
SASE with all correspon-
dence, please. B

HARA ARENA AND EXHIBITION CENTER DAYTON, OHIO

e Special Group Meetings

Fabulous Prizes
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® Amateur of Year Award
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The NCX-Match

— build something useful

Low cost and high flexibility.

Rick Ferranti WASNCX /1
215 Herrick Road
Newton Cenire MA 02159

he need for a good

rugged transmitter
matching device seems to
be increasing almost daily.
More and more advertise-
ments have appeared in 73
and elsewhere detailing
ultimate transmatches,
miniature transmatches,

and transmatches with
other goodies thrown in
(like swr bridges, power
meters, antenna switches,
etc.). The one thing that all
of these devices have in
common is a high price tag.
Why should a simple thing
like a coil and capacitor be
so expensive? After all, it’s
an easy matter to home
brew your own transmatch,
and you’ll have the joy of
using a device you built
yourself.

Photo A. Original nonclassy matching unit still works fine
after 7 lucky years. When properly adjusted fora 1:1 swr, it
will take 200 Watts PEP. Note the plastic dial pointer on
the capacitor; this keeps your fingers off the rf voltage

when you're tuning up.
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The increasing populari-
ty of transmitter matching
equipment stems from a
multitude of needs: Nov-
ices and Techs are on the
increase, apartment dwel-
lers need simple antennas
requiring a proper match
to the rig, solid-state finals
require 50-Ohm imped-
ances if they are to work at
all, and frequency-limited
antennas can often be
coaxed beyond their nor-
mal bandwidth with a
matchbox.

Two models of trans-
match will be discussed
here; the first is so easy to
build that you can use it by
the time you finish reading
this article. The second is a
bit more fancy and much
more rugged, with a good
deal more aesthetic value
thrown in. Both have the
following advantages:
They’ll match anything to
anything, they’ll take
almost any barefoot rig
(200-Watt class), they're
low cost and the parts are
easily available, and they
are extremely flexible so
that you can do all kinds of
experimenting with tuned
circuits and antennas.

Simple Beginnings
I’'m still using the first

transmatch | ever built—
you can see this glorious
contraption in Photo A. It's
seven years old and still go-
ing strong. Small and easy
to carry or ship, it works
just fine. Basically, you
wind a coil of wire on any
available form (plastic pill
bottle, cardboard or PVC
tube, ceramic core as in
the photo, etc.) and leave
space between windings
for an alligator clip to
clamp to the wire. If you
use insulated wire, scrape

away the plastic or enamel

at the tap points. A pencil
or dowel of wood or plastic
can be slipped under the
windings as you go to raise
them up so that the clip
can firmly grip the wire. As
you can see in the photo, |
fit 16 turns of wire on the
form, whichis 1% inches in
diameter and 4 inches long.

The capacitor part of
this simple device is a
broadcast-band variable
ripped from an old ac-dc
tube set, with both sections
in parallel, giving about
500 pF total capacity. Blow
the dust from the plates so
that they won’t arc when
you use it. If you can, save
the plastic pointer which
may have come with the
radio or epoxy a plastic



tube to the shaft—you
don’t want to touch the
cap when you’re tuning up!

The rest is easy. Mount
the coil and capacitor on a
piece of wood, add two
SO-239s (with their grounds
tied together), and use clip
leads to connect the two
components In various
configurations. Everything
should be clear from look-
ing at the photo and Fig. 1.

Of course, this thing is
very flexible. You can hook
up various configurations
of “L” matches, loading
coil or series capacitor
matches, or even series or
parallel-tuned circuits and
traps. Some suggestions are
in Fig. 2. I've found that the
basic “L” configuration,
with the series coil and the
cap from antenna to
ground, works with almost
any long- or random-wire
antenna—see Fig. 2(a). Put
the swr bridge in the
transmitter side of the line,
excite the antenna with a
little rf (enough to get a
reading on the meter—but
listen before you tune up
on the air), and run the
capacitor quickly through
its range. If you get a
shallow dip in reflected
swr, adjust the coil tap and
try for a deeper null in
reflected power while
swinging the capacitor
around again. Continue un-
til your swr goes down to
1:1. Remember that a low
swr will let you run higher
power to the matcher
without arcing (I’ve had no
problems with my FT-
101B), so tune the match-
box on low power first, and
then pour on the juice.

Two other things: If you
can’t get a dip anywhere
for any tap on the coil,
change the configuration
(move the cap to the other
side of the coil, etc.) until
yvou get a low swr. The
other thing to remember is
that no matching device in-
creases the efficiency of
your antenna. It only
allows your transmitter to
see the load it likes so that

the thing operates proper-
ly. As such, it allows you to
load the rig where other-
wise you may not be able
to do so.

Getting Classy

Of course, | wasn’t
satisfied with my first
transmatch, since it isn’t
very rugged and doesn’t
look like anything par-
ticularly beautiful. | decid-
ed to build something real-
ly snazzy, but with little
cash outlay. The design in-
cludes a sturdy metal case,

an infinitely-variable roller

inductor coil, high-voltage
variable capacitors, a built-
in swr bridge, a low-pass
filter, a frequency counter
or oscilloscope output,
and provision for greater
flexibility by the addition
of external coils, capaci-
tors, or other components.
The result, a cross between
the rack-mounted mon-
sters of yesteryear and the
sleek goodies of today, is
shown in Photos B and C.

Parts
The perennial question

RIGID OR FLEXIBLE
*TPLASTIC SHAFT

—— PARALLEL
BOTH SECTIONS

WOODEN
BASE — ™=

S SR

LD

BC BAND
VARIABLE
CAPACITOR

LU

Ve I\I AARAARA

50-239 %
(CONNECT SHIELDS)

- DOWEL TO-RAISE
/ — WINDING FOR CLIP
i ]
_,—-—'-'_-__--

COlL
FORM

Bl LIGATOR
CLIPS

TarP VIEW

CARACITOR

DOWEL TO RAISE
/fwmmmes FOR CLIP

SQ-239's

SCREWED TOQ — -
GROUNDS OF S0-239's ——

WwWOooDh BASE
CONNECTED

~|_ EPDXY TO
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wOoOoD BASE

SI0E VIEW

Fig. 1. Construction plans of the simple transmatch.

for any builder is where to
get the parts needed at a
reasonable price. In this in-
stance, fortunately, the
case and many com-

ponents are readily

available on the surplus
market. Write a note to
Fair Radio Sales Co., P.O.
Box 1105, Lima, Ohio
45802, and ask for their
latest catalog. In it, they'll

Photo B. The NCX-Match. The swr meter need not be calibrated since you're tuning for a

minumum at all times.
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TRANSMITTER BRIDGE MATCHER
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V < o oy

Fig. 2. Hookup diagram and suggested configuration
possibilities to match anything to your rig. (a) is the one
which almost always works, so try it first.

have just what you need
under the heading ‘'Parts
Bonnaza’' (a curious
misspelling which has been
in their catalog for years).
On page 16 of catalog
WS-77, you'll see the plug-
in tuning units used in BC-

these gems, and the one
yvou’ll want to order is the
TU-7-B 4500-6200 kHz unit,
which has coils, an antenna
switch, variable and fixed
high-voltage caps, a ver-
nier dial, a right-angle
drive, and a beautiful outer

191/BC-375 transmitters. |
have a list of the parts in

case for $5.95 (brand new).
It only weighs 15 pounds,
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so the UPS shipping charge
will be around $3.00.

The tuning unit has the
two large variables you’ll
need (each about 120 pF),
and two 5000-volt, 400-pF
fixed capacitors which you
can save as auxiliary plug-
in range extenders. Of
course, you'll be using the
inner case (save the outer
one for another project, or
use it to make a larger
model of this matcher).
The only other main com-
ponents you'll need are the
roller coil and a front panel
plece.

Fortunately, Fair Radio
Sales and local ham flea
markets still have the in-
credible ARC-5 series
“Command Set” transmit-
ters. They must have built
ten of these things for
every man, woman, and

child in the U.S.! If you can
find the roller coil from the
ARC-5 series (this is what |
used), you're all set. If not,
Fair Radio Sales has them,
as other roller

as well
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Photo C. Rear view of the matchbox. The f‘arge fixed capacitor on the left (removed from
the original BC-375 tuning unit) can be plugged in the matcher jack matrix to add 400 pF.
The null pot on the swr bridge above the low-pass filter has 50-Ohm and 75-Ohm calibra-
tion points marked for easy reference.
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coils —check pages 9 and
16 of catalog WS-77 and
page S77-37 of the catalog
supplement. It doesn’t
matter if the rest of the
transmitter is destroyed —
all you need is the roller
coil—so you may be able
to get some junked chassis
for a low price, particularly
at a flea market table.
Besides the case and the
roller coil, you’ll also need
a Y-inch-thick aluminum
panel for the front of the
case. Check around at a
scrap or sheet metal place
and you should be able to
find one and even have it
cut to size for a reason-
able price. The panel
should be fairly thick so
that the capacitors and
roller-coil dials don’t shift

around with pressure.
Why do you need a front

panel when you already
have the case? Simply
because you're going to
strip all the parts out of the
BC-375 unit, and that's go-
ing to leave its front panel
full of holes. It does make
a good template for the six
screws which will hold the
new panel to the case. By
the way, save everything
you take out of the tuning
unit, including the screws.
You need the capacitors
and their mounting in-
sulators, the handles, shaft
couplings, and fixed capac-
itors, as well. If youwant to
do so, you can use that
beautiful heavy-duty
ceramic rf switch as an
antenna switch in the
matcher. It's a nice conve-
nience which | probably
should have added to my
NCX-Match when | built it
a few years ago.

You’'ll notice that the
case’s top and bottom
panels are well ventilated
with eight sets of holes
drilled through them. |
found that dust tends to
settle on the caps and coil
inside because of this un-
necessary ventilation, so |
glued thin clear plastic
sheets under the holes to
block out the dust. The top
panel should be the one



with the small notch cut in
it, while the bottom panel
has a long narrow cutout
(originally for the plug-in
connector).

You'll need a counter-
type dial for the inductor. |
found that big dial in the
photos at a local surplus
store for $2.00. If you can’t
get a counter dial per se at
a reasonable price, just
use a crank-type spinner
knob. Then you can use a
rubber pulley arrangement
and the turns counter from
an old tape recorder
(they’re advertised as
surplus in 73, or check out
page 56 of the June, 1977,
issue for more ideas on
how to reset the roller coil
quite accurately). The
hardest part of building
this whole contraption was
the mechanical coil ar-
rangement. As you can see
in the photos, | used the
gears from the original
ARC-5 and drilled holes to
match things up accurate-
ly. Take your time; you’ll
be rewarded with a
smooth-running adjustable
inductor.

| added an swr bridge to
my unit, the details of
which can be seen in Fig. 3
and Photos D and F. It's a
version of the “Varimatch-
er” in QST for May, 1966.
The sheet metal can be cut
from a cookie sheet, and
you can get the Y-inch

Photo D. Rear view of the matcher showing the swr bridge element, the roller and scope
pickup coils, capacitor mounting, and the plug matrix.

copper tubing from a
plumbing supply house.
Remember to keep things
symmetrical and it’ll work
fine. The hardest part is
taking the inner conductor
of a piece of RG-58 or 59,
soldering a thin wire to its
center, and sliding it
through the copper tube
until the thin wire can be
pulled out of the slot
you've filed in the middle
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Fig. 3. Sheet metal layout and pickup element plans for the

Varimatcher swr bridge.

of the tube. This wire gets
connected to the arm and
one end of the 100-Ohm
potentiometer (carbon—
not wirewound!). The
schematic in Fig. 4 should
make construction a little

clearer.
Calibration of the bridge

is simple. Put a 50-Ohm
dummy load or 51-Ohm,
2-Watt carbon resistor
across one SO-239 and ap-
ply a Watt or so of power
on 10 meters. With the
bridge in the reflected posi-

COPPER -

[{MO PHYSICAL

tion, adjust the null pot for
the least indication on the
meter. This is your 50-Ohm
calibration point. If you
want to use the bridge for
75-Ohm lines, simply re-
place the 50-Ohm resistor
with a 75-Ohm unit. |
calibrated my bridge for
both impedances and can
change them with a twist of

the knob.
| liked the Varimatcher

style because of its rug-
gedness and versatility.
Alternately, other bridge
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Fig. 4. Schematic diagram of the swr bridge built into the

NCX-Match.
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Fig. 5. Schematic of the entire matchbox showing indepen-
dent swr bridge, filter, and matching elements.

construction techniques
could be used, or you
could simply dismantle a
commercial bridge and
mount its innards inside
the matchbox.

Mounting and Wiring

As | mentioned before,
the hardest part of building
the unit is making the roller
coil merrily spin as
you turn the front panel
crank. As you can see from
Photos E and G, | mounted
the original ARC-5 gear on
the shaft of the turn-
counter crank and secured

L

the actual roller coil and
coil tap to the bottom
plate of the case.

The large air-variable
capacitors can be mounted
to the top and bottom case
covers with their original
ceramic standoffs. | used
an insulated coupling for
the front panel shaft of one
of the capacitors; on the
other, a metal coupling
and insulating fiber shaft
was used. The point is to
keep the rotors of the caps
from shorting to the case or
from giving you a jolt of rf
while you tune up.
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TRHANSMITTER

LO-PASS FILTER

ROLLER COilL

NCr-MATCH 1}
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Fig. 6. Hookup diagram and suggested first configuration

for the NCX-Match.

The meter was mounted
in a large hole cut carefully
with a coping saw, as was

the counter dial for the
coil. It takes a bit of pa-

tience to slowly saw
through that thick alumi-
num plate, and the roller
dial needed a very odd-
shaped hole! The low-
pass filter, an E.F. Johnson
unit in this case, was
mounted to the rear panel
with the hardware supplied
with it. | secured the swr
bridge element to the case
with long screws and lock-
washers passed through
the mounting holes of its
SO-239s.

A useful added feature
of this matchbox is the

Photo E. Front inside view of the NCX-Match. Notice dual banana plugs installed on the
matcher jack matrix (now configured for capacitor B to be in series with the antenna).
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scope/counter output visi-
ble in Photo C. The smaller
coil near the roller induc-
tor and directly below the
swr potentiometer in Photo
F serves as the pickup ele-
ment. | simply wound a
coil of hookup wire on a
Bakelite '™ form and glued
it near the roller coil so it
would sniff a bit of the rf
energy flying around inside
the case. One end of the
coil is connected to the
BNC jack on the rear panel,
the other end is simply left
free on the coil form.

The means | used for
switching various coils and
capacitors in and out of the
line is a matrix of 12
banana jacks spaced the
standard 3/4 inches apart,
as you can see in Photo C.
The four corner jacks
(black) are connected to
ground, and two others are
the input and output of the
matcher. Two each down
the center of the matrix
connect to the two capac-
itors and the coil. Thus, by
jumpering various connec-
tors at the back of the
matcher with either stack-
ing shorted double banana
plugs (as in the photo) or
with wires with banana
plugs at their ends, one can
make any configuration of
the coil and capacitor de-
sired. You may also notice
a large fixed capacitor with
banana plugs on fly leads
fitted to it in Photo C. This
can be plugged into the
rear panel jacks to add
more capacity, or to make
even more complex con-
figurations. Of course, ex-
ternal coils can be added in
the same manner. Thus,
you can make pi networks,



tuned circuits, differential
capacitor circuits, and all
kinds of configurations by
simply plugging in jump-
ers. A glance at the sche-
matic of the matchbox (Fig.
5) makes this clear.

| haven’t had to use ex-
ternal components with
the matcher since the “L”
configuration with both in-
ternal tuning caps in
parallel takes care of all
the capacity needed for
most random-length wire
antennas. You’ll probably
find, as | have, that the
roller coil has about five
times more total induc-
tance than you’ll ever
need, so external coils
aren’t necessary at all.

A few notes on the
matrix of jacks may be
helpful. Once, | was run-
ning 125 Watts AM (plate
modulated, of course) with
a DX-100 on 160 meters,
and the insulation on one
of the panel banana jacks
started to bubble and
smoke! I've long since sold
that wonderful Heath
monster rig, and SSB has
since caused no insulation
problems. However, if you
worry about such things
and run a lot of power on
RTTY or another con-
tinuous mode, you can
mount uninsulated banana
jacks on a Bakelite'M or
TeflonT™ sub-panel and
attach this so that it pokes
through a large rectangular
hole cut in the rear panel.
Teflon™ or Bakelite™
will certainly solve any
dielectric heating prob-
lems.

Wiring up the unit can
be done two ways: Use
heavy solid wire like in the
original BC-375, or use
stranded heavy wire with
fiberglass insulation as |
did. | chose the later
method because it was
easier to do, and because,
when | was disassembling
the tuning unit, | dis-
covered a 40-year-old cold
solder joint between the
original solid heavy wire
and a capacitor! Not

wishing to duplicate such a
feat (who were the poor
guys who wired up these

things anyway?), | used’

standard wire and a big
soldering iron (100 Watts).
I've had no problems with
arcing with the fiberglass
insulated wire.

Don’t forget to save one
of the original handles
from the tuning unit to
mount on your new match-
box. It’s handy for carrying
the thing around on field
day. Also, do give the case
a good coat of paint before
assembly. When | built my
unit almost five years ago,
the only panel labels | had
at my disposal were those
embossed plastic jobs.
Although they look decent
with a symmetrical panel
layout like the one you see
in the photos, you can do
better with rub-on lettering
sets, particularly the kind
with whole electronic
terms already spelled out
for you.

Tune-Up and Use

Connect up your match-
box, swr bridge, and low-
pass filter between the rig
and antenna as shown in
Fig. 6, with the matcher
configured as in the
diagram. The reason for
this hierarchy in element
order is that the transmitter
should be the one to see 50
Ohms as indicated by the
swr bridge, and the filter
should also see 50 Ohms to
work properly. The match-
er itself is the thing to fool
all those other 50-Ohm
devices into thinking that
vour weirdo antenna is
really a dummy load.
Hence, it goes closest to
the antenna.

As you can see in Photo
C, | simply used two short
lengths of coax (with con-
nectors attached) to con-
nect the various elements
in the matcher. The swr
bridge, filter, and matching
network proper can all be
used independently if
desired —an added bit of
versatility.

This matchbox is tuned

Photo F. Rear inside view with a close-up of the swr bridge

and coils.

exactly as the previous
unclassy model, with the
extra convenience of a
rotary coil as an in-
finitely-variable inductor
element. Try the “L” con-
figuration first, as sug-
gested above, swinging the
capacitors and coils
through their ranges while
applying low power. Look
for a dip in reflected power
and tune to minimize the
reading. If you can’t get a
null, change the jumpers at
the rear panel and try a
new configuration. Soon
you’ll be able to load up
everything from your win-
dow screen to a 1200-foot

longwire.

This sturdy matchbox
drew very flattering com-
ments at a home brew club
meeting some time back,
and it still looks and works
great. If you need a good
rugged transmatch and
don’t want to spend a for-
tune on commercially
available models, give this
one a try. You'll have a
good time building it up
and will be rewarded with a
fine piece of useful equip-
ment. You may even want
to modify your call so that
it ends with an “X"”—“X"
for ““trans’”’—hence the
NCX-Match. R

Photo G. ARC-5 roller-coil gear is mounted directly to the

dial shaft.

Note the protective diodes and bypass

capacitor across the swr meter.
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Gary L. Staton KH6JMU
2322D Apollo Ave.
Hickam AFB HI 96818

The Memorizer Goes to MARS

— expanded frequency coverage

A step toward the perfect FM rig.

O ne of the newest
offerings in the field
of 2 meter FM is the Yaesu
FT-227R Memorizer. This
unit became available at
local dealers in late De-
cember, 1977, and | pur-
chased one on December
26 as a one-day-late Christ-
mas gift, although | am nor-
mally a little slow to buy
new products until they've
been proven in the field.
As a member of Air
Force MARS, | had hoped
for a new rig that would
permit operation on our
local MARS repeater, but
this was unlikely with the
new Yaesu, although it did
a beautiful job on the
144-148 MHz portion of the
band for which it was de-
signed. The rig was engi-
neered to preclude opera-

tion out of the amateur
band, which seemed like a
fact | would have to live
with.

The bright red display
would clearly read out any
frequency from 144 to 148
MHz, but nothing else.
After carefully reading
through the superb owner’s
manual the needed infor-
mation for a modification
finally came to light on
pages 18 and 19. The key
paragraph states that
Q711 (MC14081B) limits
the high end of the rig and
Q712 (MC14028B) limits the
low end of the rig and cut
off Q713 (25C735Y) to pre-
vent transmissions out of
the amateur bands. By
tracing the circuit through
the diagram on page 19, it
became apparent that

changes were needed to
pins 3 and 6 of Q712. The
phase locked loop (PLL)
board was noted as being
on the top side of the rig.

| carefully removed the
top of the rig and noted
that the PLL board was
under a cardboard cover at
the front of the rig. This
cardboard was lifted by the
removal of three screws,
and | was looking at the
underside of the board. A
red wire came from pin 3
and a blue wire from pin 6.
These were removed from
these pins and resoldered
to an adjacent ground,
which ends the modifica-
tion.

Now the crucial test
came—to see what had
been accomplished. My rig
now displays all frequencies

from 142.000 through
149 995 MHz, though
transmit is possible only
from 143.05 through
149.995 MHz. This frequen-
cy spread allows me to
operate on the AF MARS
simplex frequency and to
monitor the output of the
AF MARS repeater. The
modification allows full
operation on the Army
MARS repeater and should
prove very useful to many
MARS members.

This is my first Mem-
orizer modification, but it
should open the door to
other ways to make this the
perfect FM rig. | would
welcome correspondence
on other modifications or
further expansion of this
modification (enclose an
SASE, please). R

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there!

Your help is needed for future satellites. Join AMSAT and support the new, ad-
vanced Phase lll series of OSCARs, engineered to provide communications over
transcontinental distances for hours at a time.

Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C.
20044. Life membership is available for a tax-deductible donation of $100
or more, payable in quarterly installments if you wish.

Phase lll satellite solar cells may be sponsored for $10 each, and
we |l send you a certificate specifying the cells you are sponsoring.

For a tax-deductible contribution of $1,000 or more, we'll
even inscribe your name on a plaque to be placed in orbit
aboard the Phase lll spacecraft for posterity, and we’ll send
you a replica honoring your contribution.

o Dues and contributions may be charged to VISA or
“s Master Charge. Phone us at (202) 488-8649.
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Midland’s 13-510 Is One Great 2-Meter Mobile.

HI
—_———

Low OFF
TX PWR VOL-2-5Q

Our 13-910A Is Even Better!

REPEATER

& KMz UP

_—

SIMPLEX

TX OFFSET

NEW! The 13-510A P.L.L. synthesizer delivers 1,200 frequencies between 143.00
and 149.00 MHz . . . the full 2-meter band, plus MARS.

NEW! The 13-510A will operate with up to a 6 MHz split between TX and RX

frequencies.

NEW! The 13-510A microphone connector is pre-wired for your Touch-Tone®

encoding microphone.

NEW! The 13-510A has a 7-pin accessory connector for your Touch-Tone® dial,
tone-burst generator or discriminator meter. +touch-Tone is a registered trademark of AT&T

NEW_I' The 13-510A is compatible with available popular CTCSS continuous tone-
coded squelch system accessories.

NEW!' The 13-510A has 3 transmitter outputs: 1, 10 and 25 watts.

Midland's 13-510, with its commercial-type modular construc-
tion, earned its reputation as one tough 2-meter FM mobile.
Now Midland has made the 13-510A an even more versatile
performer!

The 13-510A P.L.L. synthesizer splits the 6 MHz spread be-
tween 143.00 and 149.00 into 600 discrete frequencies, and a
5 KHz up-shift delivers 600 more for a total of 1,200 . . . shown
directly on the digital display. In addition, there's access to 4
available offsets for repeater operation on = 600 Hz with crys-
tals supplied or up to 6 MHz spread with your crystals installed.
Inside the 13-510A, there's a highly sensitive (0.3 uV), highly
selective (-70 dB at + 15 KHz) dual conversion receiver with

CHECK OUR SPECS:

RECEIVER. Type: dual conversion superheterody

dual gate MOSFET RF and mixer stages, crystal filter in the
1st IF, ceramic filter in the 2nd IF, and helical resonators inthe
HF amplifier.

The transmitter is conservatively rated for 25 watts output,
switchable to 1 or 10 watts for repeaters, and uses direct FM
modulation to deliver natural sounding audio.

Other features making Midland’s 13-510A the one to look at
include automatic protection circuit for the output transistor,
internal DC filtering and polarity protection, a deep-finned heat
sink for the power transistors, and electronic switching that
needs no mechanical maintenance. Mobile mounting bracket,
base stand and push-to-talk microphone are included.

ne. 1st IF frequency: 16.9 MHz. 2nd IF frequency: 455 KHz. Sensitivty: Less

than 0.5 uV for 20 dB quieting (0.3 uV for 12 dB SINAD). Spurious response: -60 dB. Squeich threshold: Less than 0.3 uV.
Modulation Acceptance: + 7.5 KHz. Selectivity: -70 dB at + 15 KHz. Audio output power: 1.5 watls at 8 ohms.

TRANSMITTER. Outputs: 1, 10, 25 watls. Frequenc{dewatrun: Adjustable 3 - 16 KHz (normal 5 KHz). Audio Input: 600 chms.

Modulation system: Direct FM. Spurious Radiation:

ess than -60 dB below carmier

GENERAL. Power: 13.8 volts DC, negative ground. Current drain: Transmit, 2 - 7 amps.; receive, 0.8 amps. average. Antenna
impedance: 50 ohms. Unit size: 2-5/8" x 6-13/16" x 9-5/8". Unit weight: 6.6 Ibs.

Want to know more? See your
Amateur Radio Dealer for Midland Quality

«P.L.L. 220" MOBILE
CRYSTAL “220" MOBILE
*ANTENNAS & ACCESSORIES

... or write for free full-color brochures. ~ ™

IDLAND

INTERNATION AL

P.O. Box 1903, Kansas City, Missouri 64141

s Reader Service—see page 211 39



Glen Deibert WA4HUU
431 Dunmore Rd.,
Fayetteville NC 28303

Build a Hybrid Capacity Meter

— digital circuitry, analog display

Test your junk box.

Like many other elec-
tronics enthusiasts, |
like good buys on bits and
pieces of electronic equip-
ment and parts. | also ac-
cumulate a lot of “junk.”
Among these treasures are
many unidentified capaci-
tors. This identity problem
makes them almost use-
less.

There are many good cir-
cuits for measuring capaci-
ty, but most of them use
the same design theme—a
generator with multiple
frequency selecting com-
ponents. If the tester has 5
ranges, there are 5 capac-
itors and 5 resistors, prob-
ably wvariable, and the
switch to select the desired
range. This is an accept-
able method, but you may
have many components
that can change value and
affect the accuracy of the
measurement.

The circuit described
here is similar in some re-
spects to the well-known
analog tester, but it uses a
different method of fre-
quency (range) selection.
In this circuit, | have one
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clock frequency, approx-
imately 200 kHz, that gen-
erates the necessary fre-
quency for the ranges. In-
stead of using RC circuits
for each range, | use
74LS90s for the decade
change. The advantage of
this is that there is only one
frequency-determining RC
network, and this is ad-
justable from the front
panel. This means that the
instrument can be calibrat-
ed on one range and be ac-
curate for the other ranges.
With the low cost of ICs,
the price of this instrument
compares favorably with
the other types of instru-
ments.

How It Works

The generator is a 555
oscillating at approximate-
ly 200 kHz. The frequency
is adjusted by R2 when cal-
ibrating prior to use or dur-
ing use, if a reading is
doubtful.

The output of IC1 is used
for the O0-to-100 pF range
and is also used to clock
the first 74LS90. The out-
put of IC2 (pin 11)is the 555

frequency divided by 10.
This frequency is used for
the .001 full-scale range.
The remaining 74LS90s
operate similarly. Each
division by 10 is the fre-
quency for the next larger
decade of capacity. The
741500 was added as a buf-
fer. Since it would be
wasteful with the other
gates doing nothing, the
LED circuit was added to
give a visual indication
that the clock and all
dividers are working. There
is a definite pulsating of
the LED, so the user is sure
that the circuit is working.

The accuracy of the in-
strument is very dependent
upon the tolerance of the
calibration capacitor, C3.
Prior to use, C3 is switched
into the circuit and the fre-
quency of IC1 is adjusted
by R2 until the meter read-
ing is equal to the value of
C3. The drawing shows C3
as being 5100 pF, 1%
tolerance. Actually, any
convenient value could be
used, but the tap on the
range switch would have to
be changed to make sure

the correct frequency is be-
ing applied through C3.

The condition of the bat-
tery can be checked by
pressing S3. When making
a battery test, ensure that
there isn’'t a signal path
through a capacitor to the
meter, as this would give a
higher battery voltage
reading than really exists.
The multiplier resistor will
give a reading of .9 on a full
scale of 1.

Construction

| like sockets. It makes
troubleshooting easier if a
chip must be removed, but
sockets are not necessary.
All 74LS90s are wired the
same as 1C2. The range
switch is wired to make 5
ranges available. The addi-
tional position is used as
the calibrate position. A
separate switch can be
used for calibration, but
the user has the chance of
damaging his meter if the
calibration capacitor is a
005 and the range switch is
in the 0-to-100 range posi-
tion. The ICs can be re-
placed by 7490s and 7400s,



but the current drain is
rather high for a 9-volt bat-
tery. If a power supply is
used, there is no problem
using the TTL chips. The
meter rectifiers are run-of-
the-mill diodes. The meter
Is a 50 uA meter with a
0-to-1 scale marked off in
1 readings.

Use

Prior to use, the meter
should be calibrated to
compensate for those vari-
ables that cause errors.
After calibration, the un-
known capacitor is placed
across the test terminals
and read. A word of cau-
tion is offered: Use this
meter as you would a
voltmeter in a strange cir-
cuit. Start on the high
range and work down until
you get a reading. This
prevents pegging the meter
and possibly damaging it.

This circuit is easy to
construct and use and
should give many years of
reliable use. B
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Fontana CA

We carry the following: 1COM, Midland, Am-
com. DenTron, KLM, Swan, Drake, Ten-Tec,
Wilson, SST, MFJ, Hy-Gain, Lunar, Nye-
Viking, B&W, Redi-kilowatt, CushCraft,
Mosley, Big Signal, Pipo, etc. Full Service
Store Fontana ronics, 8618 Sierra Ave.,
Fontana CA 92135, 821-T710.

Santa Clara CA

Bay area’s newest Amateur Radio store. New &
used Amateur Radio sales & service. We fea-
ture Kenwood, ICOM, Wilson, Yaesu, Atlas,
Ten-Tec & many more. Shaver Radio, 3550
Lochinvar Avenwe, Santa Clara CA 95051,
247-4220.

Denver CO

Experimenter’'s paradise! Electronic and
mechanical components for computer people,
audio people, hams, robot builders, experni-
menters. six days a week . Gateway Elec-
tromics Corp., 2839 W, 4dih Ave., Denver CO
BOZ11, 458-5444.

New Castle DE

Paul WA3IQPX, Rob WA3IQLS—Serving
amateurs in southern New Jersey, Delaware,
and Maryland with the largest stock of amateur
equipment and accessories in Delaware.
Delaware Amateur Supply, 71 Meadow Road,
New Castle DE 19720, 328-T728.

Columbus GA

KENWOOD—YAESU—-DRAKE
The world's most fantastic amateur show-
room! You gotla see it 1o believe it! Radio
Wholesale, 2012 Auburn Avenue, Columbus
GA 31906,

Tell them you saw
their name in 73

OEALER DIRECTOR

Boise ID
Alliance, Amcom, CIR, Cushcraft, Dentron,
Edgecom, 1COM, Hustler, KDK, MFJ, NPC,
NYE, SST, Ten-Tec, Wilson. Custom Elec-
tronics, 1209 Broadway, Boise ID 83706, Bob
WTSC J44-5084.

Preston 1D

Ross WB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the

Best Prices. Call me for all your ham needs.
Ross Distributing, 78 So. State, Preston ID
3263, BS2-0830.

Bloomington IL

Retail —wholesale distributor for Rohn Towers
—antennas by CushCraft, Antenna Special-
ists, KLM, Wilson, Hy-Gain. Transceivers by
Tempo, Regency, Wilson, Amcom. Also busi-
ness and marine radios. Hill Radio, 2503 G.E.
Rd., Bloomington IL 61701, 663-2141.

T Terre Haute IN

Your ham headguarters located in the heart of
the midwest. Hoosier Elecironics, Inc., 438

Meadows Sh Center, P.O. Box 2I01.
Terre Haunte IN 47802, 238-1456.
Littleton MA

The ham store of NLE. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu, DenTron, KLM
amps, B&W switches & wattmeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wilson, Hustler, GAM. TEL-COM
Inc. Communications & Electronics, 675 Great
Rd., Rt. 119, Littleton MA 01460, 486-3040.

Laurel MD

We stock Drake, Ten-Tec, Wilson, 1COM,
DenTron, Tempo, Hy-Gain, Midland, Mosley,
Hustler. 40-page ham catalog available for
$1.00 (refundable with Ist purchase)—write
for cash quote! The Comm Center, Inc.,
Laurel Plazs, Rie. 198, Laured MDD 20810,
792-0600.

St. Louis MO

Experimenter's paradise! Electronic and
mechanical components for compuler people,
audio people, hams, robot builders, experi-
menters. Open six days a week, Gateway Elec-
tronics Corp., 8123-25 Page Blvd., 5t. Louis
MO 63130, 427-6116.

Camden NJ

X-Band (& other frequencies) Microwave
Components & Equipment. Laboratory Grade
Test Instruments, Power pes, 1000°s in
stock at all nmes, BUY & SELL all popular
makes—HP, GR, FXR, ESI, Sorensen, Singer,
¢ic. Lectronic Research Labs, 1423 Ferry Ave.,
Camden NJ 08104, 541-4200.

Syracuse NY
We Deal, We Trade, We Discount, We Please!
Yacsu, Kenwood, Drake, 1COM, Ten-Tec,
Swan, DenTron, Midland, CushCrafi, KLM,
Hy-Gain, etc. Complete 2-way service shop!
Ham-bone Radio (div. Siereo Repair Shop)
;m Erie Blvd. East, Syracuse NY 13214, 446-

Syracuse-Rome-Ulica NY

Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Tron, Ten-Tec, Swan, Tempo, KLM, Hy-
Cain, Mosley, Wilson, Larsen, Midland
Southwest Technical Products. You won't be
disappointed with equipment/service. Radio
World, Oneida County Airpori-Terminal
Bullding, Oriskany NY 13424, 337-26212.

Cleveland OH

Need service on your late model or old ume
equipment? We service all makes and models.
Rates $19.96 hr. Call or write. Communica-
tions World, Inc., 4788 Staie Rd., Cleveland
OH 44109, 398-6363.

Y

Scranton PA

ICOM, Bird, CushCraft, VHF Engineering,
Antenna Specialists, Barker & Williamson,
CDE Rotators, Ham-Keys, Belden, W2ALl/
W2VS, Shure, Regency, CES Touch-Tone
pads, Radio Amateur Callbooks. LaRuoe Elec-
tromics, 1112 Grandview Si., Scamion PA
18509, 343-2124.

Souderton PA

Tired of looking at ads ??? Come and try our
new and used eguipment yoursell —personal
advice from our staff"s 60 years combined ham
expenience. Electronic . 136 N Main
Si., Souderton PA 18964, 723-1200.

Houston TX
Experimenter’s paradise! Electronic and me-
chanical components for computer people,
audio people, hams, robot builders, ex-

imenters. Open six days a week. Gatewny
ronics Inc., 8932 Clarkcrest, Houston TX
TH63, 9TR-6575.

Port Angeles WA

Mobile RF1 shielding for elimination of igni-
tion and altermator noises. Bonding straps.
Components for “‘do-it-yvoursell™ projects.
Plenty of free advice. Estes Engineering, 930
Marine Drive, Port Angeles WA 98362, 457-
0904,

DEALERS

Your company name and message can confain
up ta 25 words for as linle as $150 yearly
(prepaid), or 515 per month (prepaid
guarterly). No mention of mail order business
or area code permitied. Directory text and pay-
ment must reach us 45 days in advance of
publication. For example, advertising for the
June issue must be in our hands by April 18th.
Mail to 73 Magazine, Peterborough NH 03458,
ATTN: Aline Coutu.
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Robert E. Bloom W6YUY
8622 Rubio Ave,
Sepulveda CA 91343

Power Plus!
—a 20-Amp, adjustable, regulated dc supply

Versatility personified.

hat do you do for a
base station regu-
lated power supply after

you discover that the am-
plifier you have just com-
pleted requires half again

Front view of power supply.
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the current you anticipat-
ed? The supply described
by George Schreyer
WB6TOX in the December,
1972, 73 Magazine is the
heftiest | can recall to date
described in either 73 or
Ham Radio magazine. It
will supply the 10 Amps as
described. | built it with ex-
tra heavy-duty compo-
nents, but could not get ac-
ceptable regulation be-
yond this level. My amplifi-
er requires 17 Amps. After
many modifications, many
burned-out transistors, and
much frustration in at-
tempts not only to increase
the current capability but
to retain regulation, it was
back to the proverbial
drawing board.

This, then, is an article
meant to furnish informa-
tion that you can add to
your pet circuit notebook
as well as to provide a cir-
cuit and construction ideas

for the vast number of
hams obtaining bigger and
bigger solid state amplifi-
ers. This supply is versatile
in that one has a reason-
able amount of control
over the heat dissipation of
the pass transistors despite
the amplitude of voltage to
be controlled.

Two paralleled power
transistors are used as pass
transistors; the 2N3772 and
2N3773 might be described
as extra-heavy-duty
2N3055s. | use this as a
comparison because the
2N3055 is the well-known
workhorse. The 3772 and
3773 can dissipate 150
Watts, as compared to the
3055's 115-Watt capacity.
These transistors can effec-
tively control voltage am-
plitudes as low as 1.4 volts.
Each 3772 can very safely
handle currents to 15
Amperes. The 3773 handles
10 Amperes, again as com-



pared to the 3055's
5-Ampere safe capacity.
These currents must, of
course, be kept within the
power dissipation capabili-
ty of the unit. One would
not, for example, attempt
to drop 30 volts across a
3772 while pulling 15
Amperes, as this is a
450-Watt dissipation and
the transistor has a rating
of 150 Watts. Using two of
these in parallel, the dissi-
pation capability is in-
creased to 300 Watts.
(Even 300 Watts takes a lot
of heat sinking to dissipate
the heat))

Refer to the schematic in
Fig. 1. Let’s examine some
practical extremes. Say we
wish to regulate 13.0 volts
at 20 Amperes, and the in-
put voltage (at the choke
output) into the regulators,
using the full secondary, is
35 volts; this would result
in a drop of 22 volts across
the regulators. 22 volts X

the low position, we are on-
ly using % of the second-
ary, or 22.5 V ac, possibly
delivering 25 volts (loaded)
to the pass transistors. 25
less 13 = 12 volts across
the pass transistors, or a

total of 240 Watts.
Following this same

reasoning, it is apparent
that the higher the regu-
lated output voltage, the
smaller the voltage drop
across the pass transistors
and the smaller the power
dissipation.

Note that, when using
multiple secondary trans-
formers, one has the capa-
bility of choosing the ap-
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Right side view of power supply.

propriate voltages. The
switching arrangement
shown is the one | use. It
may be convenient for
some applications to tap
the secondaries at other
points, i.e., tapping at the
15-volt ac position will
result in approximately a
60-Watt dissipation for the
above stated example.

Selecting Components

The transformers | used
were purchased from army
surplus (WW [1). They are
hermetically sealed units
and have an operating ceil-
ing of 60,000 ft. The con-
tinuous operating current
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s called out as 10 Am-
peres. | have used the sup-
ply for over an hour of con-
tinuous service at 17
Amperes and the cases
stayed at room tempera-
ture. The transformers each
have two 7.5-volt second-
aries. As can be seen in
the schematic diagram, |
use the windings in series
and parallel configura-
tions. The choke possibly
can be eliminated with
somewhat higher peak
voltages being present.
Any possible increase in
ripple voltage will be
smoothed out by the gain
in the regulator chip. The
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20 Amperes = 440 Watts.
Obviously, things would
start to melt after a very
short operating period.
Therefore, switches S1 and
S2 have been incorporated
so that one can obtain the
required voltage and cur-
rent and hold the dissipa-
tion within reasonable
levels. Thus, setting S2 in

s \TOP VIEW

E‘ -
2 ir3
oFf A §% ‘: 4

5-80V INITT2 DR ZN3TT3 25
@ 14 wA TBGUIC i
REGULATOR ! -
TO 203 PACKAGE LA w L

+ IPF

——— !-!;LFi

Fig. 1. 17-Ampere super-regulated low-voltage universal power supply — 3.5-30.0 volts.
ST and S2—10 Amp contacts @ 120 V; D1-D4—50 V, 30 Amp or equivalent; Q2 and
Q3—2N3772 or 2N3773; Q1 —2N3055 or 2N3773; U1 —uA78CUIC; R1 and R2 — paral-
leled .44 Q, 4 Watt or equivalent; R3— 2.0 Watt, 20k to 25k wire-wound pot; R4 —5k, 2 W.
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choke was used in a
previous unregulated
power supply built on this
same chassis; therefore, it
was retained rather than

Originally, the transformer
had four 6.3 V ac 4-Amp
windings. The transformer
was disassembled the sec-
ondary winding removed,

removed. This choke was
built from a Triad filament
transformer | had on hand.

and about 3 or 4 layers of
no. 10 or 12 wire wound
onto the core. The lamina-

|.l
* ?{
' B ' o ZHAVAC
= THE 1DBV: 36V B |:2V
r ; T WINDINGS ARE SUPPLIED TO
4 1acvoT PROVIDE VOLTAGE VARIATIONS
7 > : ¢ 2. 3VAC UP TO % 10%
G § rAL"; THEY ARE CONMNECTED IN
Fi : { SERIES BUCKING OR SERIES
54 o4z ysc AIDING CONNECTION
WITH AB B AS PRIMARY
A KB 1 ARE 128Y
o)A
E-LL‘__, il * THIS PRIMARY CONNECTION
IS ONE OF THE MANY WAYS
H POSSIBLE. WITH 51 [N THE
i HIGH POSITION DUTPUT IS
G 1 INCREASED BY 10% OF
*i - NOMIN AL
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B TV
¢ o 142V CT
] Ty
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=
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Fig. 2. ITC transformer, part #BP-6242, size 4.5” x 5.0” x
7.0”, hermetically sealed, conservatively rated at 20.0
Amperes continuous operation. A pair of these can be
substituted for the transformers in the text and offer even
more versatility. They are available for $19.50 each from

Hiway Company, 305 W. Wisconsin Ave., Oceanside CA
92054.
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made easy
NEW
TU-170

TERMINAL UNlTj'

Connect to your receiver speaker, transmitter
microphone jack, and teletype machine and you're on
the air. State of the art design features make the
TU-170 ideal for HF and VHF autostat operation.

. Proved 170 Hz shift active

. Stable audio frequency shif
filter demodulator q y shift

oscillator produces phase

coherent sine wave tones
. Lighted tuning meter for

easy tuning . TTL compatible jnputs and

outputs for auxilliary

. Current regulated loop keyer equipment

& power supply

. High level output for scope
tuning

TU-170 TU-170
Kit 149.95 Wired 219.95

Flesher products . . . the critics choice!

FLESHER CORP.

P.O. Box 976, Topeka, Kansas 66601

., Autostat with threshold
control and solid state relay

(913) 234-0198

tions were reinserted with
all of the “E”’s in one direc-
tion and the “1"’s placed at
the end.

The regulator chip, a
Fairchild uA78GUIC, is the
whole key to the success of
regulation. It drives a
2N3772, a 2N3773 or even
a 2N3055 will work equally
well. The rectifiers are
TN3209s, 100-vott, 15-Amp
units. They happened to be
something | had in my junk
box—suitable substitu-
tions can be used. Inciden-
tally, they ran cool at 17
Amps; the heat sinks were
cut from heavy aluminum
heat sink rails. Two heat
sinks were used side by
side and isolated from
each other, one section for
the rectifiers, the other for
the pass transistors. For
better dissipation, the
radiator fins should be ver-
tical. However | have had
no problems mounting
them horizontally.

Refer to the schematic.
The divider composed of

North Georgia’s

only

Authorized
Yaesu Dealer

R3 and R4 only requires
about 1.0 mA of current as
the control current to the
regulator is only 5 to 8 pA
under worst-case condi-
tions. The control voltage
is 5.0 volts. The fixed
values for a given voltage
output at pin 3 can be
calculated from the for-
imula Vout = [(R3 + R4)
R4] V, where V control on
ithe 78GUIC = 5 V.
There you have it.
Modify as you wish or du-
plicate as close as possible.
The ideas are all there and
the supply regulation is
super, dropping about
2.0% at any setting up to

24 volts, no load to full
load. B
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DIVISION OF BROWNIAN ELECTRONICS CORP.

THE WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

WAZBC . . . 28-35 MHz FM receiver with 2 - . , =P oA e
pole 10.7 MHz crystal filter . § 64.95 RECEIVERS RALY v 10X e PR e
EE 28C 1":”"-!' . . SEME A% rlhlwt'—\-'l-'l:l"t[l & tested. . 129.95 tl'_l':’"i;::f';f“ l.:L[Hu;“ jacent S
X500 Kit 30-60 MH2 revr w/2 pole 10.7 g K et T e
Mz Cryatal fler RETO R < J0mURE It oia oy Mate oot 2080
RX500CW/T. ., same as above —wired & teseed 129.95 A il . _-" out 13,50
W/l == RIF1441D Kit. . E mir RE front ¢nd 10,7 MHz out  18.50
KX144C Kit, . 140-170 MHz revr wg'.'! [H!Illl.-' RIF220D Ki 0 MHz RF M H
10.7 MHz crystal filter . . . . . . 74.95 A iy it el T L
RX144C W/T . same as above —wired & tested 131.95 - s A T S L e T T e R .
RX220C Kit. . 210-240 MHz revr w/2 pole : RF432 kit. . ::lz MHz Hl front end 10.7 MHz S8
10.7 MHz crystal filter. . . . 74.95 - T o PR = T e R T S hl g g
RX220C W/T . same as shove—wired & tested 131.95 A0 FEKit-.. 10:3 MHz 1E moduleincludes 2
RX432C Kit. . 432 MHz rove w/2 pole 10.7 . pole crystal filter . .. . . . 29.50
k Mz crvstal filter Af 84.95 l-h_*l:’tﬁls Kit. . . 455 KHz IF stage plus FM detector 18.50
RX432CW/T same as abovs —wired & tested 142.95 -l audio and squeich troard - Fa o
I X 50 Kit Iransmitter exciter. 1 watl. & mir 44 .95 TX220BW/T same as above —wired & tested . . 65,05
FXS0W/T same as above —wired & tested 71.95 TX432B Kit . - transmitter exciter $32 MHz 49,95
IX144H Kt transmitter exciter—1 waltl —2 mirs 34,95 TX432BW/T same 3% above —wired & tested B7.95
TX134B W/ came as abowve —wired & tested. 65.95 TX150 Kit - . 100 milliwartt, 2 mir transmitler 24.95
I X2208 Kt . 'l':I.“h""”“ exciter — Iwatt —220 X ke ITX150W/T . same as above —wired & tested 43.95
¥ o - E
PA2501H Kit . 2 mtr power amp—kit 1w in—25w gt S oo i e ki
out with solid state switching, o g Power Power
case, connectors. 2 : .
PA4010H Kit . 2 mtr power amp — 10W in—40w J"-'llndel Band I"F“f Output
.'nu—r'::hi.zrI switching 69.95 BLC 10/70 144 MHz 1 OW TOW 149.95
PAS0/25 Kit. . 6 mir power amp, 1w in, 25w out, BLC2/70 144 MHz 2W 70W 174.95
less case, connectors & Ii'f!-l'nf'“m.hlm.: 59.95 BLC 10/150 144 MHz 10w 150W 269.95
PA144/15 Kit. 2 mtr power amp—1w in—1 5w BLC 30/150 144 MHz 30W 1 SOW 249.95
out—less case, connectors and BLD 2/60 220 MHz W ! 'E"ﬂ“': 164.95
pwitching & .. . oaaie e oa 49,95 BLD 10/60 220 MHz Im", 60W 169.95
PA144/25 Kit . same as PA144/15 kit but 25w 59.95 BLD 10/120 220 MHz 10W 120W  269.95
PA220/15 Kit . similar to PA144/15 for 220 MHz 49,95 BLE 10/40 420 MHz 10W 40W 159.95
PA432/10 Kit . power amp—similar to PA144/15 BLE 2/40 420 MHz 2W 40W 189.95
excepl 10w and 432 MHz 59.95 BLE 10/80 420 MHz 1 OW BO0W 289.95
POWER SUPPLIES
PSISCKit - - - 15 amp=12 volt regulated power sup- s : :
ply w/case, w/fold-back current limit OV.P ..... adds over voltage protection to your
ing and overvoltage protection. . . 99.95 : - power supplies, 15 VDU max. 14.95
PS15C W/T. . . same as above—wired & tested. . . 134.95 Pa3A Kit 12 ';";l : n:wvhr supply rlfguhmr curd Sy
- . W 5 1 12 T _ _ with fold-back current limiting . .
bl Elup;rﬂ'pw;caae?::v:’gglu.;}ﬁ::gkp:m;:“t 53012 W/l new commercial duty 30 amp 12 VD
limiting and overvoltage protection 139.95 regulated power supply w/case,
PS25C W/T - + same as above—wired and tested . 169.95 W,I'fnlld back current limiting and
PS25M Kit * * * same as PS25C with meters . . . . 159.95 overvoltuge protecnion 274,95
PS25SM W/T - . same as above —wired and tested . 189.95 e
RPTS0 Kit. . . repeater -6 merer (less crystals) . . §99.95 REPEATERS IILASO 6 mir close spaced duplexer . 680.00
RPTS50W/T . . repeator—6 meter, wired & tested 899.95 DPLATAS | 2 mitr, 600 KHz spaced duplexer.
RPT144 Kit . . repeater-2 mtr—15w—complete wired and tuned to frequency 409.95
(less crystals) . . . . .. -+ « 59995 IMLA220 220 MHz duplexer, wired and
RPT220 Kit . . repeater—220 MHz -] 5w —n.nmplt't-: =~ tuned to frequency - . . . . . . 409.95
(lesscrystals) . . - - . . ... . - 599.95 % : INPLA432 rack mount duplexer . . . . 379.95
RPFT432 Kit . . repeater—10watt—432 MHz ! DSC-U double shielded duplexer cables
_ (less crystals) . . . . .. - 649.95 with PL259 connectors (pr.) 29.95
HPT144 W/T repeater—Swatt—2mir. . . . . . 899.95 50-N same as above with type N
RPT220W/T . repeater—I15 watt—220 MHz, . 899.95 connectors (pr.) 34.95
RPT432 W/l repeater - 1 0watt—432 MHz. 949.95
TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING
TRXS50 Kit Complete 6 mtr FM transceiver kit, CDY Wit . luh;ihf;l“:‘i.ir;'ff-ﬁr KA Sogh $ B8.95
20w out, 10 channel scan with case CDh2 Kit TI'J 4.-I11]* seiele x:n}ilt SELhwf:-.WH i .
(less mike and crvstals). - . . . . . 259.95 2Rt - . e trl:mr;m-r- i L
TRX144 Kit same as above, but 2 mtr & | 5w out 259.95 CD3 Ki - rvicelvpraeies Sl e B
: . I3 Kit . . . . UHF version of CDD1 deck, needed
TRX220 Kit . same as ahove except for 220 MHz 259.935 for 432 multi-channel operation 14.95
TRX432 Kit . same as above except 10 watt and . : e ; 23.95
1A MH 284.95 COR2 Kit carrier operated relay. ., . . . R
R i e m o e il 4 503 Kit 10 channel auto-scan adapter
I s IRl B transceiver case [:Il'l!}" ........ 34.95 for RX with priority . . . .'. . . 21.95
TRC-2 « « « transceiver case and accessories . .  54.95 Crystals . . .. we stock most amateur grade pairs
from 146.0—147.0 (each) .. .. 5.00
CWID Kit . . . 159 bit, field programmable, code iden-
tifier with built-in squelch tail and
1D timers T 1) = e T RS ;33;
SYNTHESIZERS LWL ' o o s wired and h:!-led not p!’i:l-[!'fdl'l'lmt'l.l -
CWID wired and tested, programmed 64.95
SYNII Kit. . . 2 mtr synthesizer, transmit offsets MICT i o 2.000 ohm d:.-n;mpj;; nﬁril.;;- with
rogrammable from 100 KHz - 10MHz, PT.T.and coilcord . ... ... 13.95
:I:lrs nf:srls with optional 2o Gix TSI W/T. ... tonesquelch decoder. . . . . . . 59.95
BOAPIETS). . . . . -« o v o 0 v 0o . IS1 W/T. ... installed in repeater, including
SYNIIW/T . . same as above—wired & tested., . . 239.95 interface _,,.L-.-f:n.-ifg = 94,95
SYN 220 Kit . same as SYN II Kit