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PORTABLE... MOBILE... BASE STATION
2 ' the TEMPO

= SYNCOM St
272Y DOESITALL
// AND GIVES YOU

TEMPO PRESENTS THE WORLD’S FIRST
SYNTHESIZED 800 CHANNEL HAND HELD
TRANSCEIVER

This amazing pocket sized radio represents the year’s
biggest breakthrough in 2-meter communications.

Other units that are larger, heavier and are similarly
priced can offer only 6 channels. The SYNCOM'’S price
includes the battery pack, charger, and a telescoping
antenna. But, far more important is the 800 channels
offered by the S1.

The optional touch tone pad adds greatly to its
convenience and the addition of a Tempo solid state
amplifier adds tremendously to its power.

SPECIFICATIONS SUPPLIED ACCESSORIES
Frequency Coverage: 144 to 148 MHz Telescoping whip antenna, ni-cad battery
Channel Spacing: Recelve every 5 kHz, pack, charger.

transmit Simplex or OPTIONAL ACCESSORIES

w oo

wléi_

‘ +600 kHz Touch tone pad: $55 ¢ Tone burst
Power Requirements: 9.6 vDC generator: $29.95 ¢ CTCSS sub-
1 w s a e Current Drain: 17 ma-standby audible tone control: $29.95 ¢ Rubber
n ) 500 ma-transmit flex antenna: $8 ¢ Leather holster:
Batteries: 8 pieces ni-cad $16 e Cigarette lighter plug mobile
Top view battery included charging unit: $6 ¢ Matching 30 watt
. showing controls Antenna impedance: 50 ohms output 13.8 VDC power amplifier (S30):
Shown with accessory touch tone pad Dimensions: 40 mm x 62 mm x $89 ¢ Matching 80 watt output power
1665)5rp)rn (1.6" x 2.5" amplifier (S80): $149
x 6.
RF Output: Better than 1.5 watts
Sensitivity: Better than .5 microvoits

Price... $349.00 With touch tone pad... $399.00

TEMPO VHF & UHF SOLID STATE
POWER AMPLIFIERS

; Boost your signal. . . give it the range and clarity of
The Tempo line also features a fine line of extremely
compact UHF and VHF pocket receivers. They're low priced, a high powered base s'a"°"MVHT (135 to 17':,5'MHZ)
dependable, and available with CTCSS and 2-tone decoders D""ez':,?we' ?‘;gi’,:l" :’goeAg‘zo‘ S;gg
The Tempo FMT-2 & FMT-42 (UHF) provides excellent 10W 130W 130A10 $189
mobile communications and features a remote control head 30W 130W 130A30 $199
for hide-away mounting. gw ggw 382(1)(2) 2}23
The Tempo FMH-2, FMH-5 & FMH-42 (UFH) hand held 10w W
transceivers provide 6 channel capability, dependability and sgw ggw ggﬁgg é}gg
many worthwhile features at a low price. FCC type accepted

2W 30w 30A02 $ 89

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

models also avallable.
Please call or write for complete information. Also available
from Tempo dealers throughout the UJ.S. and abroad.

[ J
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim. Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

Prices subject to change without notice



SusTem TiRge TRIBANDER

Top Performance for 20 - 15 - 10 Meters!
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MODEL WV-1 10 mETERS
- |  WV-1 WILSON VERTICAL TRAP ANTENNA

! No bandswitching necessary with this vertical. An excellent low
] ——1 cost DX antenna with an electrical quarter wavelength on each
i w e band and low angle radiation. Advanced design provides low SWR
0 ——— . : e and exceptionally flat response across full width of each band.
1 Featured is the Wilson large diameter High-Q traps which will
maintain resonant points with varying temperatures and humidi-
ty. Easily assembled, the WV-1 is supplied with base mount
bracket to attach to vent pipe or to mast driven in the ground.
The new WV-1 Antenna is value priced . . . and ships via UPS!

SPECIFICATIONS

Input Impedance: 50 ohms ® Powerhandling capability: Legal
Limit ® Two High-Q Traps with large diameter coils ® Low Angle
Radiation Omnidirectional performance ® Taper Swaged Alumi-
num Tubing ® Automatic Bandswitching ® Mast Bracket furn-
i ished ® SWR: 1.1:1 on all Bands ® 1%’ O.D. heavy wall aluminum

— = 7 # % tubing ® Does not require guying ® Overall length: 19’ 8. i
w2

[

& Consumer Products Division

Wilson Electronics Gorp.

P.O. Box 19000 ® Las Vegas, Nevada 89119 e (702) 739-1931 ® Telex 684-522

Prices and specications subject to change without notice.
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NEVER 5SAY DIE

editorial by Wayne Green

ATLANTA IN JUNE

Dayton is still the largest
hamfest in the country, but
Atlanta is undoubtedly the sec-
ond largest—and closing in on
Dayton. Atlanta has two major
pluses and one minor plus
which Dayton doesn't have. The
biggest plus is the city of Atlan-
ta, with its incredible variety of
entertainment and restaurants.
That in itself is worth the visit.
The second big plus is the
masterful planning and en-
thusiasm of Chaz Cone W4GKF,
the magician who has put this
show together.

Chaz, with the help of co-
chairman Bob Verlander
W4BCD, has organized a fast-
paced and well-run show. They
get the best in exhibits and
somehow manage to bring in
standing-room-only crowds for
the forums. Perhaps it is the
number and quality of the prizes
that are responsible for keeping
the place packed, even on Sun-
day. This is the only hamfest
I've ever seen where it is even
more packed on Sunday than on
Saturday.

The minor plus, at least to
some of us, is that | have an op-
portunity to speak in Atlanta. . .
which | don’t at Dayton. Last
year at Atlanta, | held one ses-
sion on current events in ama-
teur radio and another on cur-
rent events in microcomputing.
| expect I'll be doing the same
this year.

My ham session might be a
good place for ARRL cultists to
come to discover what many
amateurs already know . . . that
| don't hate the ARRL. It may be
time to bring this out in the open
and talk about it. You know, It's
funny about that ... when I'm
critical of the FCC, everyone
nods in agreement, and | don’t
hear any cries of anguish about
me being anti-FCC. When I'm
critical of our government, |

don't get anything but agree-
ment. When I'm critical of the
League, then I'm “slamming”
them. Baloney. Why should the
League be a sacred cow, with
people having apoplexy at
criticism? Is the ARRL a
religion? Let's put these things
into perspective and not let a
cult mind rule out intelligent
discussion of ham events.

Sure, | suppose | should be
more political and not so direct.
If you don't offend anyone, you
have no enemies . . . but neither
have you any share in the satis-
taction of helping to improve
the world a notch. When | see
something wrong, | speak out
and try to do something about
it, a trait which makes politi-
cians nervous. | speak out
about the government, about
the FCC, the ARRL, civil
defense, and anything else
where | see things going wrong.
Yes, and | expect to get stoned
for my trouble . . . though | don't
enjoy it. Can you name one per-
son who has spoken out who
didn’t make people angry?

One of the things | believe in
is amateur radio. | believe that
our hobby is one of the reasons
why the United States is so
outstanding in electronics and
communications. Over a million
of the people in this country
have been hams at one time or
another, and this personal
spark of self-interest sets them
aside from the strictly profes-
sional technician or engineer. A
ham will usually go that extra
distance to get something
done, while the “professional”
knocks off at 5:00 pm to go
home and watch television.

Amateur radio has changed
the lives of these million
kids...and the course of
events for our country. Just
look at the amazing correlation
between the development of
foreign countries and the

number of their hams listed in
the Callbook ... do you really
think that is a coincidence? We
all know that hams discovered
and pioneered most of the
presently-used radio tech-
niques ...and would have
worked out a lot more if they
hadn’'t had the FCC fighting
them at every turn for years.

Whether amateur radio
means rag chewing, building
special projects, civil defense,
emergency nets, contests, DX-
ing, repeaters ... whatever it
means, | feel that amateurs are
part of a special breed which is
very important to the world.
Before you put down the jerk
who sits there clunking the
repeater, remember that with
the right motivation this fellow
may suddenly get into some
special interest in amateur
radio and pioneer a whole new
mode of communications. | try
to provide as much of this spark
as | can with the articles in 73.

When | hear or read that I'm
trying to tear down amateur
radio, | wonder who could
poussibly believe such bunk. I've
built most of my life around
amateur radio for the last 25
years . . . and that /s most of my
life. I've made it my business to
keep up with just about every-
thing going on and the people
involved. I've participated with
enthusiasm in just about every
phase of the hobby, starting out
back in the 1930s with CW on
40m and 2¥2m VHF work. I've
been into DXing, DXpeditioning,
contests, RTTY, SSB, and SSTV,
got into FM and repeaters in the
60s with my own repeater, and
have a reasonable score via
OSCAR in mode B (the hard
one). No, I'm not about to tear
down amateur radio.

Come to Atlanta, and let’s get
together to see if we all aren’t

Continued on page 166
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Instant recall.
(And 25 watts of power)

:‘.-.“.’:tt |

Kenwood's exciting 25-watt TR-7625 and optional
RM-76 Microprocessor Control Unit...gives you the power
you want plus outstanding channel memory
and scanning capabilities.

..there’s more! The TR-7625 has a
lot of versatility for a 2-meter FM
transceiver, and when teamed up
with the RM-76 gives you a lot of
rig. Check these features for both:

TR-7625 (only)

e Memory channel...with simplex or
repeater (+ 600 kHz transmitter off-
set) 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-7625’s memory (while
the receiver remains on the frequency
you have selected).

Dual concentric knobs for fast, easy

selection of any 2-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 MH2).

o Digital frequencydisplay (large, bright,
orange LEDs).

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

TR-7625 WITH RM-76

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

® Scan all memory channels.

e 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 Stop scan (with HOLD button).

® Clear scan (for transmitting).

e Adaptable to all MARS frequencies.

e Select repeater mode (simplex, trans-
mit frequency offset (+ 600 kHz or
+ 1 MHz), or one memory
transmit frequency)

i |
e Scan for busy or open channel. @ 7

e Display indicates frequency (even
while scanning) and functions (such

RM-76 MICROPROCESSOR
CONTROL UNIT

as auto-scan, lower scan frequency
limit, upper scan limit, and error, i.e.
transmitting out of band).

See the new TR-7625 and optional RM-
76 now at any Authorized KENWOOD
Dealer!

KENWOOD

. pacesetter i amateur radio

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALN COMPTON, CA 9022(




GET MORE

THAN

YOU

BARGAIN FOR

at a TEN-TEC franchised dealer

Buying amateur radio equipment is more than looking for the best price. It's all
the extras you get from an involved. active dealer who has your best interests
at heart—a TEN-TEC franchised dealer . .

FREE HELP — GOOD ADVICE

Investing in amateur radio equipment is a substantial move in personal
finances. so it pays to get all the advice and help you can. Your TEN-TEC
dealer has been franchised because he's the kind of expert we want to
serve you—knowledgable, honest, willing to spend the time you need to
make the right decision.

FULL LINE DISPLAY

There's no substitute for a first-hand look and trial when it's time to select
your new gear. And your TEN-TEC dealer has our major models on
display—even the manuals for each so you can check out every detail,
every specification.

FAST DELIVERY

Part of the joy of buying anything is taking it home with you. Once you've
made up your mind, there’s usually no need to wait for delivery with a
TEN-TEC dealer. He will either have your model in stock (if it is an
established one), or be among the first to receive new products.

FAIR PRICES

Your TEN-TEC dealer is in business to make a living. His best price will be
a fair price—one that is satisfactory to both of you. That way he will stay in
business to provide all the services you want . .. new products, stores of
needed items for emergencies, help for beginners, and just being there
when you need him.

FREE WARRANTY SERVICE

The TEN-TEC warranty is one of the most liberal in amateur radio, simple
to understand, and fair. And your TEN-TEC dealer is ready to provide
complete warranty service to your satisfaction—most of the time without
your having to return anything to the factory.

AFTER WARRANTY SERVICE

Your TEN-TEC dealer won’t forget about you if trouble arises. He's right
there with the facilities to get you back on the air quickly. And he does it all
at reasonable cost.

You can couni on your TEN-TEC dealer—he's franchised by the TEN-TEC
factory because he’'s a man who is ready to help—to give you more than you
bargain for.



There’s a franchised TEN-TEC dealer near you. ..

Alabama

Long's Electronics, Birmingham
Younce Electronics, Mobile

Arizona

The Ham Shack, Phoenix
California

Ham Radio Outlet, Anaheim

Henry Radio, Anaheim

Ham Radio Outlet, Burlingame

The Base Station, Concord

Fontana Electronics, Fontana

Cohoon Amateur Supply West, Lompac
Loomis Electronics, Loomis

Henry Radio, Los Angeles

Dave’s TV-CB & Stereo, Mentone
Vineyard Amateur Radio Sales, Oxnard
Electronics Emporium, San Diego
Ham Radio Outlet, San Diego
Quement Electronics, San Jose

Shaver Radio, Santa Clara

Ham Radio Qutlet, Van Nuys
Colorado

Burstein-Applebee Company, Denver
CW Electronics, Denver
Connecticut

Hatry Electronics, Hartford

Thomas Communications, Newington
Delaware

Delaware Amateur Supply, New Castle
Florida

Ray's Amateur Radio, Clearwater
Sunrise Amateur Radio, Ft. Lauderdale
N & G Distributing Company, Miami
Amateur Electronic Supply, Orlando
Contemedia Communications Systems,
Tallahassee

Georgia

ZZZ Electronics Incorporated, Atlanta
Radio Wholesale, Columbus

Hawaii

Delcoms-Hawaii, Aiea

Idaho

Action Supply Company, Bolse

Ross Distributing Company, Preston
Illinois

Magnus Electronics, Chicago

Organs & Electronics, Lockport
Spectronics Incorporated, Oak Park
Klaus Radio, Peoria

Indiana

Lakeland Electronic Supply, Angola
Kryder Electronics, Ft. Wayne

Graham Electronic Supply Inc., Indianapolis
Electrocom Industries, South Bend
Radio Distributing Company, South Bend
Hoosier Electronics, Terre Haute
Iowa

Hi Incorporated, Council Bluffs

Bob Smith Electronics, Ft. Dodge
Kansas

Associated Radio Communication,
Overland Park

Electronics Inc., Salina

Amateur Radio Equipment Co., Wichita
Kentucky

Cohoon's Amateur Service, Hopkinsville
Mobile Communications, Louisville

Maryland

The Comm Center, Laurel

Electronics Intl. Service Corp., Wheaton
Massachusetts

C. B. Wilkins Company, Greenfield

Tufts Radio Electronics, Medford
Michigan

Purchase Radio Supply, Ann Arbor

Radio Supply & Engineering Co., Detroit
Omar Electronics, Durand

Radio Parts Incorporated, Grand Raplds
Ferris Radio, Hazel Park

H. R. Electronics, Muskegon
Minnesota

Electronic Center Incorporated, Minneapolis
Mississippi

Electronic World Incorporated, Pascagoula
Communication Services, Philadelphia
Missouri

Henry Radio Butler, Butler
Burstein-Applebee Company, Kansas City
Ham Radio Center Inc., St. Louls
Mid-Com Electronics, St. Louils
Montana

Conley Radio Supply, Billings
Nebraska

Communication Center, Lincoln

Omaha Amateur Center, Omaha

Nevada
Communications Center West, Las Vegas

New Hampshire

Evans Radio Incorporated, Concord

Evans Radio Inc., Nashua

Evans Radio Incorporated, Portsmouth
New Jersey

Atkinson & Smith, Eatontown

Radios Unlimited, Somerset

New York

Adirondack Radio Supply, Amsterdam
Caledonia Community Qutfitters, Caledonla
Ham Bone, Dewitt

Grand Central Radio, New York

Jr's CB Radio Supply, Rochester

Radio World, Rome

Ham Shack Electronics, Watertown

Hirsh Sales Company, Williamsville
North Carolina

Georgetown Communications, Asheville
Bi-Comm, Greensboro

Slep Electronics, Otto

Bob's Amateur Radio Center, Salisbury
Ohio

Amateur Electronic Supply, Cleveland
Amateur Radio Sales & Service, Columbus
SREPCO Electronics, Dayton

Marietta Radio & TV Supply Inc., Marietta
Ken-Mar Industries, North Canton
Unlversal Amateur Radio Inc., Reynoldsburg
Richard Brock, Shaker Heights

il

Oklahoma

Oklahoma Ham Shack, Oklahoma City
Radio Store, Oklahoma City
Radio Incorporated, Tulsa
Oregon

Oregon Ham Sales, Albany
Portland Radio Supply, Portland
Pennsylvania

Supelco Inc., Bellefonte

Clegg Communications, Lancaster
Tydings Company, Pittsburg
Electronic Exchange, Souderton
Hamtronics, Trevose

Ham Buerger Inc., Willow Grove
Rhode Island

Budlong Marine, Cranston

South Carolina
ANR Electronics, Newberry

South Dakota

Burghardt Amateur Center, Watertown
Tennessee

John Franklin Enterprises, Chattanooga
Arson, Madison

Germantown Amateur Supply, Memphis
J-Tron, Springfield

Texas

AGL Electronics Incorporated, Dallas
Electronics Center Inc., Dallas

Electronic Service Company, Elemendorf
Hardin Electronics, Ft. Worth

Tracy’s Electronics, Ft. Worth

Andy Electronics, Houston

Madison Electronics, Houston

Multi Communications, Houston

J-T Electronics, Plano

Jay Huckabee Company, Snyder

Jung & Perkins Corporation, Tyler
Virgin Islands

Electronics Unlimited Inc., St. Thomas
Virginia

Arcade Electronics Inc., Annandale

Priest Electronics, Norfolk

Radio Communications Company, Roanoke
Washington

Amateur Radio Supply Company, Seattle
Consumer Communications, Seattle
Wisconsin

Amateur Electronic Supply, Milwaukee
Canada

R & S Electronics, Dartmouth, Nova Scotia
Hamtraders Incorporated, Downsview, Ontario
WSI Sales Company, Kitchener, Ontario
C. M. Peterson Company Ltd., London, Ontario
Jac-Tenna Electronique, Tracy, P Quebec

Franchised Dealer List as of December 1978.

TEN-TEC N

SEVIERVILLE, TENNESSEE 37862
EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646




RTTY Loop

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

Last month we started to in-
vestigate the design and con-
struction of one type of RTTY
“stunt box.” Over the next few
sessions, | hope to fully explain
a solid-state way to generate
any desired RTTY code se-
quence.

Fig. 1 is a reminder of what
we are talking about. The
desired data is encoded in
some manner and passed in an
intelligent manner to a device
which puts it out in the stan-
dard format. Understanding
how thatdata is encoded is this
month’s goal.

Consider the circuit in Fig. 2.
Each light is connected to one
vertical matrix conductor.
Forming a grid with these three
are an equal number of horizon-
tal conductors. Each horizontal
is connected to one, and only
one, vertical member. It should

ENCODED
MESSAGE

L'_ 7 CONTROL

| LOOP

| i

QUTPUTTING
DEVICE

CLOCK —-

i)

1Y
= COMPATIBLE
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Fig. 1. Block diagram of “stunt
box.”

T ——— Y

Fig. 2. One kind of matrix.

Study Guides

and
Code Tapes —
The Best Available

see page 204

be fairly obvious that ground-
ing any numbered horizontal
conductor will cause the circuit
of the corresponding buib to be
completed and the lamp to
light. So far, so good, OK? Now,
just suppose that | want both
lights one and three to light,
with one switch action. If | add
another horizontal, as pictured
in Fig. 3, then grounding that
wire, number four, will certainly
accomplish the required task.
But the dotted arrow dem-
onstrates the current path
when wire number one is
grounded alone. A path to light
three still exists, through that
extra wire, and it will continue
to light. Clearly, what we need
are little one-way valves at each
junction which will let current
flow one way but not the other.

After spending a few hours at
the hardware store looking for
such avalve and leaving empty-
handed, | wandered into the
Radio Shack next door. There |
found just the ticket, little tiny
chunks of silicon and ger-
manium—diodes! Seriously,
though, recall that one of the
many uses of diodes is as
switches. Also, note that con-
ventional current flow, a la Ben-
ny Franklin, is from positive to
negative and is represented in

INTENDED

ABERRANT
CURRENT CURREN

N eniPATHL

b
J
v

.
|

x

Fig. 4. The solution to the prob-
lem.

the diode symbol by the direc-
tion of the arrow.

Now let's replace each of the
direct connections shown in
Fig. 3 with a diode, oriented so
that the ‘“‘arrow’ points to
ground. Fig. 4 shows what |
mean. Grounding wire one will
now light only light bulb one,
and wire four lights only one
and three. The current path
shown previously no longer ex-
ists; it Is blocked by the diodes
used as one-way valves at the
matrix junctions. Take my word
for it that in a properly-
designed matrix, no other aber-
rant pathways will exist,
either.

What we have constructed
here is called a diode matrix,
for what should by now be ob-
vious reasons, and, although a
three-by-four matrix is dia-
grammed, it is certainly not the
most useful item in the world. |
hope you can see, however,
how one uses the matrix to in-
dividually select any of a set of
possible outputs, encoded by
strategically located diodes.
By increasing the number of
columns to five, the Baudot
code can be represented. As
many rows as needed may be
provided for, one row per
character. Encoding will place
a diode in the matrix for each
space bit in each character.
The table in Fig. 5 shows where
diodes go, represented by “X”,
for each character.

Now all you need to do is
decide on a message, like “DE
WA3AJR MARC,” that you
would like to encode, and con-
struct a matrix as shown in Fig.
6. Note particularly the need for
a FIGS and LTRS around the

LTRS FIGS 1 2 3 4 5

A - A X X

B ? X X

C i X X

D S X X X

E 3 XX XX

F ! X X

G & X X

H stop X X X

I 8 X X X

J . X X

K ( X

L ) X X X

M N X X

N 0 X X X

0 9 XXX

P g X X

Q p X

R 4 X X X

S Dbell X X X

P 5 A X XX

U 7 p. S0,

v H X

W 2 X X

X / X

Y 6 X X

Z s X X X
BLANK XXX XX
LETTERS
FIGURES X
CAR RET XXX X
LIN FEED X XXX
SPACE X X X X

Fig. 5. Diode encoding.

“3". Since LTRS is all marks, no
diodes are needed, and any
bianks come out as LTRS.
Neat, huh? Next month we will
see what we can do with data
encoded in this fashion.

While | won't say that | have
been inundated with response
to my guestion on what kind of
RTTY gear you all are running
out there, preliminary returns
have been quite interesting.
Model 15s, 28s, and 32s appear
to be represented, along with a
smattering of Kleinschmidts.
Those of you who are Into
microcomputers are using
everything from 8080s to 6800s,
Altairs, SWTPCs, and Digital
Groups. | am going to let the
survey run a bit longer before
trying to compile a meaningful
list, but it looks good.

Several of you have sent little
notes regarding RTTY art.
While there are quite a few pic-
tures and such on the air over
the winter holiday season,
newcomers who want to obtain
a few, or those who want a par-
ticular one, may need an alter-
nate source. Well, a few days
ago, | received a catalog from a
firm called Teleprinter Art, Ltd.
Perusing it revealed listings for
all kinds of RTTY art, everything
from portraits (JFK, FDR, LBJ,
lke, or whoever), nudes, car-
toon characters, and holidays.
Prices are reasonable enough,
with many items under a dollar,
almost all under two. If you are
interested, drop them a line at:
Teleprinter Art, Ltd., 601 S. Dod-
son, Urbana, lllinois 61801. Tell
them you saw it here, in RTTY
Loop, OK?

Next month we will get into
putting the data, as encoded by
our matrix, out to the TTY loop.
For this we will use a device
known as a UART. If that word
Is totally foreign to you, you
have one month to study! 'Til
then, BCNU on RTTY!
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Fig. 6. A sample message.
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ARE YOU ON FREQUENCY?
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MODEL 3600A .5PPM 17°-37°C
g I 9995 - AUTO ZERO BLANKING

« AUTO DECIMAL POINT

+ INCLUDES ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
MEET YOUR QSO ON FREQUENCY EVERY TIME
The 3600A and 3550W Frequency Counters represent a
significant new advancement, utilizing the latest LSI Design
. . which reflects DSI's ongoing dedication to excellence
in instrumentation, for the professional service technician
and amateur radio operator. Before you buy a DSl instru-
ment you know what the specifications are. We publish
complete and meaningful specifications which state accu-

racy over temperature and sensitivity at frequencies you
need. And we guarantee those specifications in writing.

MODEL 3550W TCXO

« INCLUDES INTERNAL BATTERY HOLDER
) ] 4995 « SAME AS 3600A LESS OVEN
« SEE SPECIFICATIONS BELOW

MODEL 3700 .2PPM 0° - 40°C
326995 « AUTO ZERO BLANKING

« AUTO DECIMAL POINT
« INCLUDES ANTENNA
PORTABLE! TAKE IT TO THE MOUNTAINS OR
USE IT MOBILE — TAKE ITWITH YOU ON FIELD DAY
ALL NEW! ALL UNPARALLELED DSI QUALITY! The model
3700 700MHz frequency counter features . . . .2 PPM 0° to
40° C proportional oven time base . . . Built in battery trickle
charger less batteries . . . Combined in a rugged (.125"” thick)
aluminum cabinet makes the 3700 ideal for the communi-

cations industry, professional service technicians, and
sophisticated amateur radio operators.

3600A OWNERS: Update your 3600A frequency counter to
a 3700 includes . . . .2 PPM proportional oven, rugged .125”
thick aluminum cabinet, order 3600-A - 3700. Unit must be
returned to DSI factory for modification.

DSI — GUARANTEED SPECIFICATIONS — MADE IN USA
Accuracy Number Size

Model Frequency Over @ @ @ of of Power Size

Range Temperature 146MHz 220MH2 450MHz | Readouts | Readouts Requirements

by Proportional Oven : 115 VAC or “ o o
3700 50Hz - 700MHz 2 PPM 0° - 40°C 10MV 10MV 50MV 8 5 Inch 8.2 - 14.5VDC 3"H x 8"W x 6"D

Oven 115VAC or “ o "

3600A 50Hz - 600MHz 5 PPM 17° - 37°C 10MV 10MV 50MV 8 .5 Inch 8.2-14.9VDC 2%"H x 8"W x 5"D
3550W | 50Hz - 550MHz 1 PPM 65° - 85°F 25MV | 25MV | 75MV 8 Biingh }' 1 IS YAG Sl 2%"H x 8"W x 5"D

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY —
« NO EXTRA COSTS -

FREE Shipping anywhere in U.S.A. and Canada.
All other countries, add 10%.

Satisfaction Guaranteed.

See Your Dealer or

Call Toll Free: (800) 854-2049

DSI INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402
VISA « MC « AMERICAN EXPRESS « CHECK » MONEY ORDER « COD

Strongest warranty in the counter field. -

Model 87007 . . x v v o i Juel i i8S L B $269.95
3600A. - 3700 Factory Update (3600A Only)

Includes Labor & Re-Calibration ......... $ 99.95
MOAER360DA ar fhmas <5 « ol e e ol $199.95
Modek:3550W 1, Al 3l b Uit N 0 S $149.95
Option 03 20-Hr. Rechargeable

Battery. Pack',: Fiu . dit atani. e e uasa e $ 29.95




MODEL C1000 10Hz to 1GHz

INCLUDES BATTERY PACK
$499%

AUTO ZERO BLANKING

AUTO DECIMAL POINT

10MHz TIME BASE
Accuracy . . . that's the operational key to this rugged ad-
vanced design Model C1000 1GHz frequency counter . . . a
significant achievement from DSI. That's because you get
: .1 PPM (° to 40°C proportional oven time base . . . Built
in 25DB preamplifier with a 60DB adjustable attenuator . . .
x10 & x100 audlo scaler which ylelds .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time . . .
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance . . . Bullt-in battery charging circuit with a
Rapid or Trickle Charge Selector. . . Color keyed high quality
push button operation . . . All combined in a rugged black
anodized (.125” thick) aluminum cabinet. The model C-1000
reflects DSI's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

MODEL C700 50Hz to 700MHz

* INCLUDES BATTERY PACK
* AUTO ZERO BLANKING

o AUTO DECIMAL POINT

+ 10MHz TIME BASE

ALL NEW! All UNPARALLELED DSI QUALITY! The model
C 700 700 MHz frequency counter features . . . .2 PPM
0° to 40° C proportional oven time base . . . 25db preamplifier
with a 60db adjustable attenuator. Built in battery charger
with a rapid or trickle charge selector . . . Combined in a
rugged (.125” thick) aluminum cabinet makes the C700
ideal for the communication industry and professlonal serv-
ice technician.

3600A OWNERS: Up date your 3600A frequency counter to
a C 700 includes, new back board, .2PPM proportional oven,
25db preamplifier, rugged .125” thick aluminum cabinet,
order 3600A-700. Unit must be returned to DSI factory for
modification.

DS! — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA

Proportional Oven 504z 75MHz | SO0MHz | Number Size
Frequency Accuracy Over To To To ot ot Power
Model Range Temperature 75MHz | 500MHz 1GHz Digits Digits Requirements Size
C700 50Hz to 700MHz | .2PPM 0° to 40°C | 50MV 10MV NA 8 .5 Inch 115 VAC-BATT| 3"H x8"W x 6“D
E —_———e 8 to 15VDC pr &
C1000 10Hz to 1GHz 1PPM 0° to 40°C | 20MV 1MV >50MV 9 5 Inch 1185VA105-V86¢%'T 4"H x 10"W x 7%"D
to

— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty

o Strongest warranty in the counter field.
Satisfaction Guaranteed. .

FOR MORE INFORMATION

Call Toll Free: (800) 854-2049
DSI INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402

Model C 700 $369.95
3600A-700 Factory Update (3600A only)

Includes Labor & Re-Calibration $199.95
Model C 1000 $499.95
Opt. 01 1.3 GHz (C1000 only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0° to 50°C Time Base (C10000only) $129.95

VISA « MC « AMERICAN EXPRESS + CHECK « MONEY ORDER « COD

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

Ant. 210 Telescopic Ant./BNC Adapter $11.95



DX

Chuck Stuart NSKC
5115 Menefee Drive
Dallas TX 76227

DX PROFILE

Herb Lehmann WAG6BJS of
San Carlos, California, is best
known to most of us as the
gravel-voiced, no-nonsense MC
of the fifteen meter Afrikaner
Net.

Herb’s first exposure to the
mysteries of shortwave radio
came In 1916 when, at the
tender age of only eight years,
a neighbor acquired a commer-
cial crystal set which he
shared with Herb. But before
long, World War | came along
and all antennas had to be
removed.

In 1920, Herb's interest in
radio was renewed when a
friend asked Herb to accom-
pany him to town to purchase
some transmitter parts. Shortly
thereafter, Herb acquired some
#18 enameled wire, a Quaker
Oats box, two square brass
rods with two-inch sleeves
which he cut into sliders, a

suspender clip swiped from his
grandpa, a condenser, and a
pair of headphones. All of this
strange equipment was con-
nected to about 400 feet of
“aerial wire” and Herb was
ready for some serious DXing.

His SWL hobby continued on
and off for the next few years,
and Herb began monitoring the
ham bands more and more. In
1941, Herb moved to his pres-
ent QTH in San Carlos and the
roof was soon covered with
dipoles. In 1956, by now com-
pletely addicted to the ham
bands, Herb purchased a
40-foot tower, a TV rotator, and
a TA-33 JR triband beam.

Forced into early retirement
in 1964 due to a medical
disability, Herb settled in for
some first-class SWLing. He
birddogged the DXpeditions
for the local DXers and logged
better than 300 countries for
himself.

For some reason, during all
these years of SWLing the ham
bands, Herb never really con-
sidered getting his own ham
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Herb Lehmann WA6BJS. Those of us who have listened to Herbie
run the Afrikaner Net for the past several years never thought he

could look so serene.

12

ticket until 1968 when some of
the local youngsters began to
encourage him. After several
code lessons, Herb nervously
took the Novice exam and
shortly thereafter WNG6BJS
was licensed. In January of
1970, Herb passed his General
exam and began DXing in
earnest. His Advanced class
license, his new Drake TR-4
transceiver, his 100th country,
and his 63rd birthday arrived all
in the same week.

FLASH!

The 73 Magazine 10
Meter DX Decade Award #1
goes to Bill Gosney
WB7BFK. Watch for a pro-
tile on Bill in an upcoming
column.

In 1972, a chance encounter
on fifteen meters with several
W2 stations on Long Island in a
round table with several
African stations resulted in the
formation of the world famous
Afrikaner Net which meets
seven days a week on 21355
kHz at 1800Z. Stations from all
over the world check in and
give new country contacts to
stateside stations.

Along with Cal W2PPG and
Leo WOGX, Herb has been the
guiding force of the net since
its inception.

Herb says that one of the
highlights of his hamming
career was a trip through the
midwest in 1976 when he got to
meet personally with some of
the many friends he has met on
the air.

Much of Herb's time is
devoted to amateur radio, but
he also enjoys classical music
and sports, especially tennis
and baseball. WABBJS, known
affectionately to his many
friends as “Herbie,” is one of
the class acts that makes
amateur radio the great hobby
that it is.

. CARIBE 1978

The Caribe 1978 Dxpedition
which took place this past July
and August is now history.
Operations took place from
Dutch Sint Maarten using the
call PJBUSA and from Montser-
rat using the call VP2MBC.
Alex W1CDC and Mac
WA1ZSW were highly suc-
cessful in their efforts to put
these two islands into many
logbooks. Following an intense
satellite and low-frequency
operating schedule, the first
contacts were made via the
OSCAR 8 satellite, modes A
and J. A number of contacts
were also made via the OSCAR
7 satellite using modes A and
B. Using high-speed CW, better
than 105 satellite contacts
were made with stations in
North America, South America,
Central America, and Europe.

In addition to the satellite
and VHF operations, low-band
activity netted 3200 plus con-
tacts, with CW again being the
primary mode. Bands used
were 10, 15, 20, and 40 meters,
with major target areas being
the Far East and the Orient. The
Caribbean is rare DX for those
areas of the world.

The only regret they had is
that due to bad weather and a
tight travel schedule, they were
unable to operate from
Anguilla VP2E and Guadeloupe
FG7 as planned, but there is
always next year and Caribe
1979.

DX NOTEBOOK

Dodecanese SV

WAAJICK has been running
weekly skeds with SV1JH there
on Rhodes. !t is also possible
that SV1JH could show on the
14225 morning net. Those
skeds with WAJ4ICK are on
14300 kHz at 1300Z on Satur-
days and 1900Z on Sundays.
Make every effort to work this
one, as it isn't often availabje.
Seychelles S79

Recent word out of the
Seychelles reports that no new
amateur licenses will be
issued. Also, any present
licenses will not be renewed
upon expiration. This action
was taken after a raise in the
license application fee to
$80.00 had no effect. Apparent-
ly §79 will become an en-
dangered species. Better work
one now while you still have
the opportunity.

Qatar A7XAH

Ahmed has been showing
recently on the long path on
14270 kHz after 1530Z,
sometimes assisted in the
pileups by a JY or 9K2. His QSL
manager, DJ9ZB, says that
14270 kHz is indeed the fre-
quency to watch. Ahmed is a
Qatar ambassador and ap-
parently the only A7 in ex-
istence.

Kerguelen Island FB8X

F6DZL arrived in December
for a tour of duty on this rare
French possession. Look for
him in the usual DX alleys on
ten, fifteen, and twenty.

South Sandwich LU3ZY

The operators at LU3ZY,
Guillermo on SSB and Roberto
on CW, left for Argentina last
December. While on the island,
they managed to rack up over
3,200 QSOs. The new crew on
the island apparently will not
be so productive, but it is
heartening to note that there is
at last a permanent station set
up down there for any visiting
operators to use. All QSLs for
LU3ZY should be sent to the
Radio Club at LU2CN.
Somalia 601

I2FGP should be showing
from Somalia again soon. This
time Giampaolo is planning on
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electronic keyer
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Model HK-2

« Same as HK-1, less base for
incorporation in own keyer
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Model HK-3

* Deluxe straight key

* Heavy base...no need to
attach to desk

» With navy type knob
*16°
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e HICOA Extra: navy type knob oniy $2.75

* Same as above less base 5995
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Model HK-4

¢ Combination of HK-1 and HK-3

on same base 34495
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with rubber teet 51 2.00
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Model HIK-5A

Electronic Keyer

* New Cabinet Colored-Keyed
to Match most modern radio
equipment

* lambic Circuit for squeeze

keying
* Self-completing dots and dashes
» Curtis 8044 |.C. Keyer Chp

« Battery operated with
provision tor external power

* Built-in side-tone monitor
« Grid block or direct keying

36995
Same day shipment...PREPAID
So order today direct or from your favorite dealer
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Speed, volume, tone and weight
controls all mounted on front panel

For use with external paddle, such
as HK-1 or HK-4

« Can be used as Code practice
oscillator with straight-key,
such as HK-3
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HD-73 HEAVY-DUTY
ROTATOR

with exclusive Dual-Speed Control!

For antennas up to 10.7 sq. ft. of wind load area. Mast i
support bracket design permits easy centering and offers l

e Syt L

a positive drive no-slip option. Automatic brake action
cushions stops to reduce inertia stresses. Unique control unit
features DUAL-SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending moment—10,000
in.-Ibs. (side-thrust overturning); Starting torque — 400 in.-
Ibs.; Hardened steel drive gears; Bearings —100- 35" diam- i
eter (hardened); Meter — D'Arsonval, taut band (back-

lighted). There’s much, much more — so get the whole story! %

Mail this coupon for complete details!

| |

I YES' [] Send me complete details on the new HD-73! I

| # [] Give me the name of my nearest dealer! I
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@® The ALLIAMCE Manutacturing Co., Inc., Alliance, Ohio 44601 I !
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some CW action and he will
also be equipped for split-
frequency operation. He has
been one of the top European
contesters for several years, so
he is not afraid of pileups.
Franz Josef Land

UK1PAA was reported
recently, so there does seem to
be some activity. it has been
reported that both UK1PAA
and UK1PAD are on Franz
Josef, UK1IPAA on CW and
UK1PAD on SSB. Regardless,
work them first and worry later.
Saudi Arabia HZ1AB

This station is located at the
US Military Training Mission at
Dharan. No amateurs have
been in the contingent for over
a year now and any operating
is done by visitors or by
amateurs working in the
Dharan area. Bill Gary K8CSG
recently visited the area and
found about 250 QSLs waiting
to be answered. Most had been
opened and everything but the
QSL card had been removed.
Bill says that the best way to
QSL HZ1AB is to send the card
along with an SASE to Leo Fry
K8PYD, 5740 North Meadows,
Columbus OH 43229. Copies of
HZ1AB logs are sent to Leo
and he takes care of the de-
mand. If you need a card for a
contact with HZ1AB, try Leo. If
he has the logs, you will
receive your card in short
order.

Vatican City HV3SJ
w3Us, who has operated

HV3SJ in the past, passes
along some information on the
possibility of a second Vatican
station. This will be HV2VO,
located at Castle Gondolfo
south of Rome. The suffix
“VO" stands for ‘“Vatican
Observatory.” The operator for
this second station holds the
call LU9LAZ and previously
operated from VU2SX. This one
may pose an interesting ques-
tion as to its DXCC status.
Vatican City is a separate
state, but Castle Gondolfo is
located in the Italian coun-
tryside. HV3SJ is usually active
on Saturday mornings around
21280 kHz or 21410 kHz. QSL to
W6KNH.
Marcus Island KA1MI

This is Dick Kobylarz
WB1GXU and he plans to be on
regularty until next summer.
Look on 21375 kHz on Monday,
Wednesday, and Friday.
KA1NC is also active from Mar-
cus on ten meters around
28630 kHz. Best time to look for
these stations is after 2100Z.
This counts the same as JD1.
Niger SU7AG

K1VSK has made ar-
rangements for SU7AG to be
active on Sundays on
14265 kHz after 500Z. The sta-
tion is looking especially for
those needing Niger for a new
country and ego contacts are
discouraged.

“MOST NEEDED" LIST
It's always interesting to run

The Caribe 1978 DXpedition was blessed with overwhelming suc-
cess on the satellites and low bands. Shown here on the island of
Sint Maarten are Mac WA1ZSW and Alex W1CDC the day before
making their departure for Montserrat, where they put VP2MBC on

the air.

a ""Most Needed" list because
we can check and see how we
stand compared to what others
need. The following list is the
result of a poll taken by the
North Jersey DX Association.
How many are on your list?

1. Okino-Torishima 7J1

2. Saudi-lraq NZ8Z4

3. South Sandwich LU/VP8
4. Spratly 1S

5. Bouvet 3Y

6. China BY

7. Burma XZ2

8. Kamaran

9. Bhutan A5

10. Khmer XU

11. San Felix CEOX

12. Heard Island VKO

13. Laccadive Island VU

14. Mayotte FHO

15. Mellish VK9

16. Crozet FB8W

17. Glorioso FR7

18. Mt. Athos SV

19. Central African Empire TL8
20. Andam/Nicobar Island VU7

NOVICE CORNER

In reading through the mail
this month, it seems that ques-
tions regarding the phenome-
non of long-path DXing pop up
the most often. First we will ex-
plain what it means to work a
DX station via the long path,
and then we will make an at-
tempt at explaining the causes
of long-path DX openings.

Generally speaking, working
a station via the long path
means working a station with
your beam pointed the op-
posite direction from the
shortest distance to the sta-
tion. In other words, to work
Europe and the Mideast from
the United States via the long
path requires pointing your

antenna southwest, toward
New Zealand.

Long-path openings occur
most often on twenty meters,
with less frequent openings on
fifteen and ten. If everyone else
is glving a DX station 5 by 9
reports and you can barely hear
him, rotate your antenna
around 180 degrees. if thereis a
long-path opening, he will prob-
ably be booming in now. Long-
path signals are usually much
stronger than those received
on the regular short path.

Radio waves, like everything
else in electronics, follow the
path of least resistance. During
the winter months, the North-
ern Hemisphere is tilted away
from the sun; this causes the
sun’s rays to strike the North-
ern Hemisphere at an angle.
This results not only in colder
weather, but also in less ioniza-
tion of the atmosphere. Mean-
while, the Southern Hemi-
sphere is tilted towards the sun
and is receiving the sun's rays
more directly. The result here is
longer, warmer days and a
more heavily ionized at-
mosphere. It is this ionization
of the atmosphere that allows
us to make DX contacts.

Long-path openings occur
because the Southern Hemi-
sphere is more heavily ionized
than the Northern Hemisphere.
Even though the distance is
greater, the more heavily ion-
ized atmosphere is the path of
least resistance.

| would like to mention one
more item concerning beam
pointing. Directions are not
what we were led to believe by
the old Mercator projection
maps which hung from the
blackboard in school. | strongly
recommend the purchase of a
Great Circle map of the world.
These maps show true direc-
tion from the center of the
Unlted States. If you live on the
east or west coast, it would be
better to purchase a map cen-
tered on your area. If you can't
locate such a map, there are
several companies which will
sell you a list of beam headings
based exactly on your QTH.
Don’t be surprised if you find
out you have been pointing
your antenna the wrong direc-
tion all this time.

THANKS, KENT!

The following letter is from
Tom Walilko KBNOQ to Kent
Goddard, holder of the call
ZD8KG. It chronicles the trials
and tribulations of a quickie,
unplanned DXpedition.

Kent Goddard

Pan American Airways
Patrick AFB FL 32925
Dear Kent,

Thanks very much for the use
of your call, ZD8KG. To explain,
our USAF C-135 was traveling

Continued on page167



NEW!EXCITING! BREAKTHROUGH!

YAESU FT 901DM
Transceiver & Accessories

FT 901DM
Speaker/Patch
CW Filter
Fv-901 VFO

$1,459.00
74.00
45.00
415.00

ANTENNAS
Model OJA-146
TWO METER AMATEUR BAND 146-148MHz

NO GROUND PLANE REQUIRED
USE FIXED, MOBILE, OR PORTABLE

SdB8 GAIN OVER ISOTROPIC IN MOST MOBILE
APPLICATIONS

OVERALL LENGTH: LESS THAN 84 INCHES

COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT-
CASE FOR THOSE OUT-OF TOWN TRIPS

STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND
FIXED APPLICATIONS

VSWR: LESS THAN 1.2:1

PRICE $39.95 urs prepais
220 MHz — $37.95 450 MHz — $37.95

TERMS: All prices FOB Houston. Prices subject to change without notice.
All items Guaranteed. Some ltems subject to prior sale. Send letterhead tor
Amateur dealers price list. Texas residents add 6% tax. Please add
postage estimate

W5GJ, WSMBB. KSAAD, N5JJ, WSIMJ, AGS5K, W5VVM, WDSEDE, KSZD.
WDSABR, WASTGU. WD5BDX. WBSAYF, K5RC, KSBGB, WBSUSV

Mave A Nice Day'
DLA

GROUNDHOG GOODIES

OMNI-J & heavy duty magnet mount complete $49.95
TRIEX W-51 FT Self Support Tower {Reg. $825.00)

Your Cost {F.O.B. California) $725.00
Tonna F9FT Antennas 144/16el $79.95
RIW 432/19el $59.95
KLITZING VHF-UHF Amplifiers

2M 10W In — 100W OUt $198.00

432 10W In — 50 W Out $198.00
BIRD 43 & Slugs. UPS Paid . Stock
Microwave Modutes 432-28S, UPS Paid $329.00
Telrex TB5EM, In Stock $415.00
NEW Palomar Engr. Transceiver Preamp $89.50
Bencher Paddles $39.95; Chrome $49.95
ETO 76 Amplifiers Stock
Lunar 6M-2M-220 In Line Preamps $49.95
Lunar 2M Amp 10-80 with Preamp. UPS Paid $189.95
Janel QSA-5 $41.95
CDE HAM-3 $129.00; HAM-X $249.00
VHF Engrs. blue line amps Stock
Cetron 572B $29.50
Amperex 61468
Motorola HEP 170 $0.29 ea.
Mallory 2.5A/1000 PIV Epoxy Diode $0.19 ea.
Aerovox 1000PF/500V Feed thru $1.95
GE 61468 or 8950 $7.95
Technical books: AMECO. ARRL. Sams. TAB. Rider.

Radio Pub.. Callbook. Cowan. many others Call
NEW BELDEN 9405 (2#16) (6#18) 8 wire Rotor Cable.

heavy duty for long runs

8448, Std. 8-wire Rotor

9888. double shield RG8 Foam

8214, RG8 Foam

8237. RG-8 $0.21/ft.

8267. RG-213 $0.25/ft.

Amphonol Silver Plate PL259 $0.59
TIMES Y2 " Foam Hardline $0.60/ft Connectors $15.00 ea.

7/8" Hardline $1.50/ft. Connectors $25.00 ea.
BERKTEK RG-8X. 52 ohm. KW $0.16/ft.
Consolidated HD-18 Ga. Galv. Tower. 10’ Sec. $29.95
Robot “Slow Scan’” Now In Stock Call
Alliance HD73 Rotor $109.95
Teletower - self support - 55 ft/w breakover $499.00

$0.26/1t.
$0.16/1t.
$0.39/1t.
$0.25/1t.

oty

The ‘Tonna’ vouve
been
hearing about

144/146 MHz SWR 1.2:1

50 ohms Horiz./Vert.
length 6.4 m. Wt. 4.4 kg.

Side lobe attenuation — Superb
Horizontal aperture 2x16° (—3 dB)

Vertical aperture 2x17°(-3 dB)

$79.95

9 Element 144-146
4 Element 144-146

»” Reader Service—see page 211
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The age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre-
guency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo-
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and
autopatches. It even allows silent moni-
toring of our crowded simplex channels.

g
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We make the most reliable and complete
line of tone products available. All are
totally immune to RF, use plug-in, field
réplaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
is unmatched in the industry and you are
protected by a full 1 year warranty when
our products are returned to the factory
for repair. Isn’t it time for you to get into
the New Age of tone control?

W Se——————.
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TS-1 Sub-Audible Encoder-Decoder « Microminiature in
size,1.25"x2.0"x 65" « Encodes and decodes simultaneously
$59.95 complete with K-1element.

TS-1JR Sub-Audible Encoder-Decoder « Microminiature
version of the TS-1 measuring just 1.0" x 1.25" x .65", for hand-
held units » $79.95 complete with K-1element.

ME-3 Sub-Audible Encoder « Microminiature in size,
measures .45" x1.1"x 6" « Instant start-up « $29.95 compl=te
with K-1 element.

TE-8 CEight-Tone Sub-Audible Encoder » Measures 2.6 x
2.0"x .7" « Frequency selection made by either a pull to grornd
or to supply  $69.95 with 8 K-1 elements.

PE-2 Two-Tone Sequential Encoder for paging « Two call
unit « Measure$1.25"x2.0"x 65" « $49.95 with 2K-2 elements.

SD-1 Two-Tone Sequential Decoder ¢ Frequency range is

268.5-2109.4 Hz « Measures 1.2" x 1.67" x .65" « Momentary

output for horn relay, latched output for call fight and receiver

muting built-in + $59.95 with 2 K-2 elements.

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder «

Frequency range is 67.0- 263.0 Hz sub-audible or 1650 - 4200 Hz

burst-tone « Measures 4.25" x 2.5 x 1.5” « §79.95 with

12 K-1 elements.

ST-1 Burst-Tone Encoder « Measures .95 x .5 x .5” plus

K-1 measurements « Frequency range is 1650- 4200 Hz « Wﬂ"i’-:
$29.95 with K-1 element. = =

—
’ COMMUNICATIONS SPECIALISTS o ‘

426 West Taft Avenue, Orange, CA 92667
' (800) 854-0547, Caliiornia residents use: (714) 998-3021




Never before has an¢ transceiver
approached the capabMties of the
Palomar PTR-130k!

It's the first completely multi
functional transcetver ever made
available, to the public!

The Palomar PTR-130k is a
miniaturized mobile transceiver

a finger,

-

~———— - -
v S

If you expect

to investin

a new ham

antennain the

next 90 days,

invest 15¢

postage to get Antenna

Specialists’ brand

new,complete ham
catalog today.

FREE decal

just for fun!

State Zip

the antenna
B specialists co.

& member of The Allen Group Inc

12435 Euclid Ave Clevetand, Ohio 44106

Export: 2200 Shames Drive, Westbury, L.).. NewYork 11890
Canade A C Simmonds & Sons, Lt

capable of operating in 100 cycle
resolution from 100 KH2z to

30 MHz in all modes of
transmission and reception
Instant frequency selection is
available with the touchof

The Palomar PTR-130k.

technology 1s pure space age
the price 15 strictly down-to-earth
Send for our full color
brochure to:
Palomar Electronics Corporation
665 Opper Street

" Escondido, CA 92025
Telephone: {(714) 746-2666

WITH THE

NEW
TU-170

TERMINAL UNIT

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 shift
filter demodulator

oscillator produces phase

coherent sine wave tones
Lighted tuning meter for

easy tuning TTL compatibie inputs and
outputs for auxilllary

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 critic's choice!

() ¥
) FLESHER cORP
B .

Autostat with threshold
control and solid state relay

P.O. Box 976, Topeka, Kansas 66601 (913) 234-0198

v” Reader Service—see page 211
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..and it’s the last call you'll have to make!
(NO CHARGE TO CALLING PARTY)

8003253636

CALL FOR THE BEST PRICE AND FAST DELIVERY
ON THE FOLLOWING LINES:

ATLAS ICOM SWAN
COLLINS INFO-TECH TEMPO
DENTRON KENWOOD TEN-TEC

DRAKE MOSLEY WILSON
HY GAIN STANDARD YAESU

.. AND MANY OTHERS.

8340-42 Olive Blvd. P.O. Box 28271 St. Louis. MO 63132
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JONESTOWN

We believe that radio broad-
casts were made from Guyana
to San Francisco on the day
before and the day that Con-
gressman Leo Ryan was klilled
in Guyana.

Our office would appreciate
your magazine printing a re-
quest for any ham radio
operator who had contact with
the People’s Temple radio on
November 17 and/or November
18, 1978, to contact the San
Francisco District Attorney’s
Office at either (415)-553-1505
or (415)-553-1054 (call collect).

Thank you for your service.

Douglas N. Keener
Investigator

District Attorney’s Office
San Francisco CA

AMMUNITION

As | was stuffing my hus-
band’s numerous magazines in
the usual 99% of the closet
(headache of wives of all hob-
byists), | happened to drop your
Aug., '77 issue of Kilobaud. It
fell open to an article entitled,
“Sooo, You Want To Be An
Author.” With nothing else to
read in the house but medicine
bottles and vegetable cans, |
read it. | cannot possibly tell
you of my utter amazement at
having my husband so perfect-
ly described. The excuses used
by your aspiring authors(?)
were classic—he’s used every
one of them, several times, in
fact.

Believe me when | say that |
am sick and tired of being used
as a sounding board for ideas,
criticisms, and comments
perpetrated by your magazines
(he's an avid 73/Kilobaud
reader). My question is thls:
Why discuss these subjects
with a totally unwilling victim
when there are people out there
who would be happy to hear
them? You must realize that |
haven’t the faintest idea what
he’s talking about.

| have tried tactful sugges-
tions like "Why don’t you get
off your backside and write
down your ideas and send them
in?" Well, the answer, of
course, is obvious. Just look at
the list given in that article.

| finally drew the line when
an article appeared in your
magazine this month. The

20

author had the same ideas that
my husband had four months
ago. And you paid the man one
hundred dollars for it.

Just this month, my husband
was wishing that there was
some way he could buy the
computer he wanted so he
could start sending in pro-
grams (he’'s a computer technl-
cian working for his BSEE). He
has the knowledge and the in-
telligence, but he has no con-
fidence in himself. So, like the
dutiful and loving wife that |
am, | exercised my right to nag
him until he actually sat down
and started to write. It's been
two days since he started and
it’s almost finlshed. Though |
am by far no expert, | think it's
great.

So, Mr. Green, thank you for
supplying the ammunition that
was needed for a short but pro-
ductlve battle.

Be looking for a superb arti-
cle written by a very proud
WBOFGO.

Jean M. Johnson
Sioux City IA

WRONGLY POINTED?

| am an avid reader of 73
Magazine and appreciate your
many disclosures of vendors
who do not live up to their
claims. | do feel it my duty,
however, to advise you when it
appears the finger has been
wrongly pointed. Reference the
letter entitled *‘Skin Disease”
on page 118 of the October
Issue: | sympathize strongly
with Mr. Carver about his treat-
ment from Kensco Communi-
cations. His accusations
towards Southeastern Com-
munications, while certainly
understandable, are not war-
ranted, however.

| have dealt with this firm
three times in the last six
months, each time with ex-
cellent service. Actually, this
firm seems to go out of its way
to please. Upon receipt of the
first order of six crystals, which
arrived one week after order,
one crystal was bad (no one's
perfect). It was mailed back on
Thursday, and its replacement
arrived the following Wednes-
day. The second order was
back-ordered and then shipped
special delivery at South-
eastern’s expense when they
were advised of the urgent
need. The third was requested

on a Thursday evening by
phone and arrived the following
Tuesday.

| don’t know what more to
say. Hopefully, it will not be
long before service such as this
is recognized. It seems unfalr
that a company should acquire
the reputation of another just
because they buy their stock.

Thanks for the chance to put
in a good word for a good com-
pany. | hope you'll print this so
others can see both sides of
the story.

Keep up the good work,
Wayne. You certainly help
make an already Interesting
hobby more interesting.

Joe Bushel N4ARJ
Orange Park FL

SEEING THE LIGHT

After years of putting down
“Chicken Banders,” the light
suddenly dawned that | might
be missing something. My un-
fair speeding ticket for 50 mph
in a country *“30 mph zone” was
the final clincher. | couldn’t
help but notice, as the polite
but firm officer was writing my
summons, that all cars with CB
antennas were lelsurely pro-
ceeding through the speed trap
at a mere 29 mph.

| muttered all the way home:
“I Just gotta get me a CB.” My
XYL only shook her head—
she’s used to my muttering.

A short time later, while
wandering through a local
hamfest flea market, | en-
countered an enterprising CB
dealer who was selling new
(outlawed) 23-channel CB
radios, sans mlke, as ‘“CB
monitors” for only $7.00 each.
He assured me that there was
no transmitter in the case, only
the receiver. Hmm—perhaps
he was ‘“‘mistaken” about the
““missing transmitter.” My
sporting blood said "buy,” but
my intuition does not always
give me the best advice. For in-
stance, the bumper sticker on
my Edsel used to say “AM—
YES, SSB—NO."” You get the
drift!

So | bought the $7.00 wonder
and after further searching and
dickering bought a microphone
for $1.00 and a used Hustler
mobile CB antenna for $2.00.

Not wanting to wait until | ar-
rived home to test the rig, | ner-
vously connected power leads
to fuse block and ground,
plugged in the dollar mike, tem-
porarily connected my 5/8-wave
2 meter FM antenna, and
turned on the switch. Imme-
diately my car was filled
with rasping, squawking CB
signals! At least the recelver
section worked. Now for the
acid test. | turned the channel
selector to a relatively quiet
channel, squeezed the push-to-
talk switch, and timidly re-

quested a signal report. “Wall
to wall and treetop tall” came
back the report from a mobile
station claiming to be eight
miles from my location! Suc-
cess! | had achieved “Good
Buddy” status for only $10.00.
Could have had it for only $8.00,
if | hadn’t bought the antenna!
Say, wonder if the guy who sold
me the $2.00 Hustler will take It
back at next year’s Syracuse

Hamfest?
Charles Willson K2GMZ
Palmyra NY

GOOD-BYE

| have received a notice that
it is time to renew my long-
standing subscription to 73
Magazine. | have decided not to
renew. Among the reasons for
this decision, the following are
the most pertinent.

The editorial policy of your
magazine appears to promote
unlawful activities and to en-
courage your readers to be
scofflaws. | refer especially to
your articles about radar jam-
ming. Amateur radio does not
need a spokesman who ad-
vocates this type of activity,
and | certainly do not care to
support the distribution of this
type of material. Your proposal
for the formation of a religious
cult to further impede enforce-
ment of the law borders on the
ridiculous.

It would seem to me that if
you would devote your talents
to the enrichment of amateur
radio instead of filling your
editorlal columns with attacks
on the ARRL and the FCC, your
magazine would benefit. One
cannot build a desirable
reputation by degrading
others!

Your conduct is hurting not
only amateur radio, but also
your pocketbook, which, if |
read between the lines correct.
ly, is very near to your heart! It
is my understanding that many
others feel as | do and are not
renewing their subscriptions. |
was a charter subscriber to
both Byte and Kilobaud, and
when my Kilobaud subscrip-
tion expires, it will not be
renewed.

Mel Hart WORV
St. Louis MO

MORE ON KM1CC

| was glad to read the article,
“The KM1CC Story,” in the Oc-
tober issue of 73 Magazine.
However, | should correct the
statement made about the
equipment loaned to KM1CC by
RCA Global Communications,
Inc. The reference to ‘‘a modern
WCC inked-paper readout
receiver” isn’t quite correct.

First, the inked-paper re-



ceiver, more appropriately
recorder, isn’'t a receiver as
most of us would think of a
recelver. Typically, when we
speak of receivers in the
amateur radio vernacular, we
are talking about devices used
to detect radlo signals and con-
vert them to a form of audio
signal. The above-mentioned
recorder does not detect radio
signals; rather, it uses audio to
control the deflection of a
stylus, thus yielding an inked
trace of the input audio.

Nelther would | describe the
equipment as modern, because
it dates back before World War
Il and hasn’t been used at WCC
since about that time. Inciden-
tally, the receiver loaned with
the recorder was an old
Radiomarine AR-67, an LF and
MF band recelver used at WCC
quite a few years ago and hard-
ly modern.

The equipment loaned by
WCC was to enable the non-
amateur to observe a visual
display of CW signals. In this
case, the recorder and the
AR-67 receiver were used to
monitor the WCC 500 kHz, A-2,
CW signal.

| felt these points should be
brought out so that the astute
reader doesn’t get the impres-
sion that we (WCC) are still us-
ing the old inked-paper
recorder and calling it modern.

Wm. H. Farris, Jr. KIWF
Chatham MA

PAINT RIP-OFF

This note is to notify your
readers of a new rip-off. It's
called “Paint falling off your
car due to rf.” This BS is being
passed around to auto dealer-
ships and auto paint shops—
that rf makes paint fall off cars
in the area of the antenna. In
my case, my new '78 car’s trunk
lid is discolored and the paint Is
chipping off. The dealer says
that my radios are making It do
that and that they are not going
to fix It. | have talked to several
other radio ops and they were
told the same thing about the
paint on their cars.

If this happens to anyone
else, call the local Consumer
Affairs Office and raise hell. |
did, and it worked.

Jim Menefee WA4KKY
Jacksonville FL

CODE SUCCESS

Your long-standing theory on
teaching Morse characters at
high speed while spacing them
out to make 5 wpm is working
out well for a class of prospec-
tive Novices I'm teaching. | ex-
plained that | was doing this in
order to have them learn letter
sounds instead of having them

go through the double step of
counting dots and dashes and
then translating that to letters.
They accepted the logic of this
and seem to be having no trou-
ble copying letters at 15 wpm,
spaced to about 7.
Linc Thorner WD@CLB
Minot AFB ND

TOMBSTONE GAMBLING

“New Life for Old Trans-
formers’ in the January, 1978,
issue was excellent, but one
cringes when instructed to con-
nect 110 volts to “what you
suspect are the primary leads’!
Gamble wrong and the author’s
address of Tombstone could
become sadly appropriate.

A safe and constructive sug-
gestion is offered: First, set the
ac voltmeter to its highest
range. Energize a separate
6.3-volt transformer and apply
its low voltage to the unknown
windings. When approximately
110 volts is measured across
another winding, that Is the
primary, and the energized
winding Is a 6.3-volt winding.
Now it is safe to apply 110 V ac
to the primary and identify any
remaining windings.

Gene Brizendine W4ATE
Hunstville AL

BOX.-BUSTER

Well, Wayne, you have done
it agalin!! Here | am looking at
my nice new set of library shelf
boxes and wondering how the
heck | am going to get the
December issue of 73 into one
of them which already contains
the first eleven issues! Leave it
to Green to sell you a product
and then have such a thick set
of magazines that you can't
possibly fit a whole year's
worth of mags into it. | dldn’t
have any problem fitting in
some of the other mags! Oh
well, | guess I'll just have to put
the December issue alongside
the box when | get it! Keep up
the good work, and keep those
RTTY articles coming.

Robert J. Farrell Jr. WB2COY

Poughkeepsie NY

THE WORD FROM JEDDAH

My frlend WIMXU recelves
current copies of 73 Magazine
here in Jeddah (costs $5.05 US
to mall the coples to him each
month). | would say you have a
devoted subscriber indeed!!

What is great is that he
shares 73 with me and now |
want to be a subscriber—
enclosed is my subscription for
3 years. Please send 73 to my
home QTH in the USA.

There are many hams here in

Jeddah from all over the world,
as well as many from the
U.S.A.—all we can do is llsten
to all those beautiful CQs on all
the ham bands! I'm using a por-
table Toshiba RP-2000F recelv-
er covering FM broadcast
through 30 MHz; it also has a
bfo for SSB and CW. It’s a fine
little recelver and | had not seen
It In the U.S.A. before leaving

for Arabia.
| hope when | arrive home |
will have my first issue of
73—that wouid be great. The
very best to you and your
organization on the outstand-
Ing Job you do for amateur

radio.

David O. Finnell W5LCL
Jeddah, Saudi Arabia

COMMON SENSE

My hat is off to Wayne Green
and his magazine as the finest
amateur radio publication on
the market. Contrary to Merrill
Eidson’s comments that
Wayne should stop attacking
the ARRL and stick to improv-
ing 73, | feel that Wayne Is
justified in his comments on
the ARRL.

Merrill mentloned being a
solid member of the ARRL for
fifty years In his letter. This is
indicative of quite a few
members of the organization.
Most are from the spark-gap
era and the big guns running
the organization operate it with
this antiquated style.

I have been a ham for a
number of years and feel that a
magazine such as 73 is pro-
gressive and certainly repre-
sents the modern technology
and operating practices of
amateur radio. The only value |
ever received from QST was
who made DXCC, WAS, etc. As
for technical articies of value,

QST never did Impress me.

The ARRL certalnly needs to
work more for the Interests of
all hams instead of trying to
promote measures that will
benefit the elite group. A more
down-to-earth approach by the
ARRL would restore my faith in
the organlzation.

Wayne, keep up the good
work. You have my full support.
Your common-sense approach
to amateur radio is needed to
keep things In their perspec-
tive.

Dick Sullivan KeDQG
Des Moines |A

PETTING

Thanks to Paul A. Lllle for his
fine article on the Commodore
PET (‘‘Look What Followed Me
Home!”, page 142, November,
1978). One of his “complaints”
regarding the tape-handling
system Is the difficulty he ex-
perienced finding the end of
program B on a tape when he
wants to load a new program,
A, on the same tape (he listens
on an audio cassette deck for
the end of the noise).

| have a better suggestion:
Ask PET to VERIFY “B”. PET
will search for B, find it, com-
pare it with A in memory and
report a “VERIFY ERROR.” No
matter, you’ve found the end of
B, which is what you need
before asking PET to save “A".
PET stops at the end of the
VERIFY process.

The PET’s impiementation of
the IEEE-488 bus makesiita tru-
ly professional machine, well
beyond the mere “hobby video
game” class.

How about some articles on
the use of PET as a Morse/RTTY
terminal?

Paul Birman WA2JPJ
Flushing NY

Ham Help

We would like to swap club
newsletters with other amateur
radio clubs. If interested, con-
tact:

Sterling-Rock Falls Amateur

Radio Society

clo Donald Van Sant WA9PBS
1104 5th Ave.

Rock Falls iL 61071

In the last few years, | have
been looking for a list of the fre-
quency bands and power limi-
tatlons of amateur stations in
foreign countries. It is my opin-
ion that such data would prove
valuable to many amateurs,
both forelgn and domestic.
Most of the Information on the
Amerlcan amateur bands is
widely published and well-
known, but that of many foreign

countries is believed to be con-
siderably restricted. Help in
directing me to a source of this
type of information would cer-
tainly be appreciated. Thanks
for any information anyone
may be able to provide.
Paul Wiegert W8TH
1205 East Franklin St.
Centerville OH 45459

| would appreclate (and pay
reasonable expenses, If neces-
sary) info on solid-stating (ICs?)
a WWil-type BC-221-m frequen-
cy meter. If | build modular, why
can’t | use it for CW vfo? All
responses acknowledged.
Thanks.
Justin B. Snyder WA9MQO
403 North Ave
Lake Bluff IL 60044
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Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

THE WEST AUSTRALIAN
150TH YEAR CELEBRATION
CONTEST

The aim of the contest is for
amateurs on all continents to
contact amateurs in Western
Australia (VK6) on all bands us-
ing all modes, this being to com-
memorate the 150th year cele-
bration of the foundation of
Western Australia.

The contest will commence
at 1600Z on 31 December, 1978,
and end at 1600Z on 31 Decem-
ber, 1979.

All authorized amateur bands
may be used between 1.8 MHz
and 28 MHz using any of the
modes appropriate to the
regulations applying to the en-
trant. Operators are encour-
aged to operate both phone and
Cw.

The three highest scores
from each continent for mixed
and individual modes will re-

pants who have more than 100
out-of-state QSOs will get an
award.

SCORING:

One contact in each mode is
allowed in each band every day
with the same station, for which
the following scores and multi-
pliers will apply: CW—S5 points
per contact; phone—3 points
per contact, RTTY —6 points per
contact. Multipliers: One point
per band used, provided that 30
QSOs are obtained on that
band, except for 1.8 and 3.5
MHz, where 1 QSO will count.
Final score = total points Xx
total multipliers.

LOGS:

Contest logs should show
date, time, call, band, mode
RST out, RST in, points scored
and include a running total. The
log should bear a front cover
sheet bearing the following:
call, address, claimed score,
and signature. Contest logs are
to be forwarded to: The Contest
Manager, 150th Celebration
Contest, PO Box 6250, Hay

0200 GMT February 5

The contest is sponsored by
the Concord Brasspounders,
Inc., W10C, to promote the
Worked New Hampshire Award.
Stations may be worked once
per band per mode. NH stations
may work each other.
EXCHANGE:

NH stations send RS(T) and
county, others send RS(T) and
ARRL section or country.
SCORING:

NH stations score 1 point per
QSO times the number of ARRL
sections plus countries plus NH
counties. Others score 5 points
per NH QSO times the number
of NH counties.
FREQUENCIES:

CW—1810, 3555, 7055, 14055,
21055, 28130; Phone—1820,
3975, 7235, 14280, 21380, 28575;
Novice—3730, 7130, 21130,
28130; VHF—50.115, 145.015,
FM simpiex (no repeaters!).
AWARDS:

Top scorerin each NH county
and top scorer in each state,

province, and country (50 points
min.). Additional certificates
available for confirmation of all
10 NH counties. Send logs,
summary, and checksheets to:
Concord Brasspounders, Inc.,
C. Halloway, 9 Via Tranquilla,
Concord NH 03301. Mailing
deadline is March 12. Include a
business size SASE for results
and/or award.

TEN-TEN INTERNATIONAL
NET WINTER QSO PARTY
0000 TO 2400 GMT on
February 4 and
February 11

The contest is open to all
amateurs, but only members
are ellgible for awards. All con-
tacts must be made on 10
meters. Classes of operation in-
clude: single-op, multi-op, and
QRP (20 Watts PEP or less). A
station may be counted only
once; all logs must be in GMT.
Stations with new calls must
list old callsign. All QRP sta-
tions must list equipment used.

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

ceive a commemoration cer-
tificate. This contest is also
open to SWLs.

For VK amateurs and SWLs,
the three highest scores from
each state will be eligible for a
certificate, while VK6 partici-

Street East, Perth 6000, Western
Australia.

NEW HAMPSHIRE QSO PARTY
2000 GMT February 3 to
0500 GMT February 4
1400 GMT February 4 to

Feb 2-11 ARRL Novice Roundup

Feb 3-5 NH QSO Party

Feb 4, 11 10-10 Net Winter QSO Party

Feb 10-11 QCWA QSO Contest—CW

Feb 17-19 Two-Land QSO Party

Feb 17-Mar 4 University of Cape Town Festival Station

Feb 24.25* French Contest—Phone

Mar 3-4 ARRL DX Competition—Phone

Mar 10-11 QCWA QSO Contest—Phone

Mar 17-18 ARRL DX Competition—CW

Mar 24-26 BARTG Spring RTTY Contest

Mar 31-Apr 1 International 10-10 Net Canterbury Chapter
QSO Party
North Dakota QSO Party

Apr7-8 ARRL Open CD Party—CW
QRP QSO Party

Apr 21.22 ARRL Open CD Party—Phone
ARRL EME Contest

May 19-20 ARRL EME Contest

June 9-10 ARRL VHF QSO Party

June 23-24 ARRL Field Day

July 4 ARRL Straight Key Night

July 14.15 ARRL IARU Radiosport Competition

Aug 4-5 ARRL UHF Contest

Sept 8-9 ARRL VHF QSO Party

Sept 15-16 Scandinavian Activity—CW

Sept 22-23 Scandinavian Activity—Phone

Oct 13-14 ARRL CD Party—CwW

Oct 20-21 ARRL CD Party—Phone

Nov 3-4 ARRL Sweepstakes—CW

Nov 17-18 ARRL Sweepstakes—Phone

Dec 1-2 ARRL 160 Meter Contest

Dec 8-9 ARRL 10 Meter Contest

* = described in last issue.

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 varlety 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 glve 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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Introducing
the lenham-53
two-meter FM radio.

srand new radio for American Ama:eurs featuriag a
orand new idez in flexibility: an outboard VFO fo-
Sontinuous coverage of the 144-148 MHz bani
Alone, the Tentam-153 is a 24-chznnel crystd-
controlled tone crvstal per channel) 10-watt
2-meter FIM nig. A compact, rugged racio bul- ¥
the solid-state-of-the-art design tradition of Fujitsu
Ten, one of the world’s most famous names in elec-

tronics for the past 40 years.

The Tenham-153 comes complete
with 146.94 MHz crystals in place.
Controls include a simplex/repeater
(600 kHz splits) switch, plus a handy
priority channel switch right on the
MIC for instant access. A built-in
regulator compensates for DC voltage
variations. A high/low power switch
makes long-range simplex or close-

range re-eater operation convenient.

Add th= optional VFOE32B outboard variable
frequency oscillator and get ccmplete coverage of
the 144-148 MHz band. A large LED readout tells
you exactly the frequerc» you dial up. It’s the ulti-
mate ir fl2xibility. What's more, the VFO832B acts
as a handy frequency counter when you're netting
crystals in the Tenham-153. A range check circuit pre-

‘4
TEN

vents out-of-band operation. The oscil-
lator disables itself and a warning light
flashes on the front panel. There's even
an RIT and fine tuning knob. Plus a built-
in tuning meter for accurate tuning like
you've never experienced before.

See the exciting Fujitsu Ten line-up
of quality Amateur gear at your dealer’s
today. Or write us direct for complete
information.

FUJITSU TEN CORP. OF AMERICA

N /1135 East Janis St.. Carson, CA 90746. Phone: (213) 537-8930

” Reader Service

see page 211
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Stations can credit any chapter
with their score as long as they
hold a certificate from that

chapter.

EXCHANGE:

Call, 10X number, ARRL sec-

TOP SCORES, OUT-OF-STATE:

Results

RESULTS OF WASHINGTON STATE QSO PARTY FOR 1978
Sponsored by Boeing Employees’
Amateur Radio Society (BEARS)

State Call QSOs Mulit.
Alabama K4ZGB 85 23
Arizona W7RIR 35 17
California N6PE 104 30
Colorado KoMT 62 28
Connecticut W1VH 50 19
Delaware N3AHA 2 2
Florida K4aDDB 68 19
Georgia N4ANX 98 31
Idaho K7TAK 29 12
Winois K9BG 103 27
Indiana WB9BAI 70 18
lowa WBOUIT 24 9
Kansas K@FPC 22 9
Kentucky WAsQMQ 28 14
Louisiana W5WG 116 30
Maine wW1iDLC 46 13
Maryland W3PYZ 38 17
Massachusetts W1AQE 39 20
Michigan WASBVJE 44 12
Minnesota WBOLNO 39 14
Missouri KORWL 15 10
Nevada W7HI 32 14
New Jersey WB2VFT 92 20
New York W2NRD 33 14
North Carolina NAGF 9 6
Ohio AD8J 41 14
Oregon K7DRD 5 4
Pennsylvania WA3IJXW 26 11
Rhode Island WB1DET 20 10
South Carolina K4BzZD 37 12
South Dakota WAQ@BZD 42 14
Tennessee WAA4CMS 27 12
Texas W5VGX 44 15
Utah W7LN 13 9
Virginia W4KMS 33 11
Wisconsin K9GTQ 41 18
Ontario, Can. VE3KK 52 20
Nova Scotia, Can. VE1BNN 5 4
Brazil PY1BAR 16 9
Japan JR1NRP 18 8
Sweden SM3BCZ 15 10
TOP SCORES, WASHINGTON STATE:

County Call QSOs Mult.
Adams W7GHTIM7 10 9
Asotin W7GHT/M7 19 12
Chelan N7RC 109 30
Clark N7ZZ 2090 114
Columbia W7GHT/M7 18 12
Cowlitz WA7PMW 466 62
Douglas W7GHTIM7 28 13
Ferry W7GHTIM7 20 10
Franklin W7GHTIM7 25 17
Garfield W7GHT/M7 25 16
Grant W7IWMO 393 53
Island W7UMX 1053 90
King K7GR 403 55
Kitsap WA7UWE 620 56
Lincoin W7GHTIM7 33 19
Okanogan W7GHTI/M7 14 1
Pend Orielle W7GHTIM7 18 20
Skagit WA7GVM 749 76
Snohomish K7l 125 36
Spokane W7GHTIM?7 29 16
Stevens W7GHT/M7 38 21
Thurston N7RV 190 45
Wahkiakum WB70VA 46 19
Whatcom WA7YCZ 1430 7
Whitman W7GHTIM7 19 13

Total
3910
1190
6240
3472
1900

8
2584
6076

696
5562
2520
432
396
784
6960
1196
1292
1560
1056
1092
300
896
3680
924
108
1148
40
572
400
888
1176
648
1320
234
726
1476
2080
40
288
288
300

Total
180

456
6540
476,520
432
57,784
728

400

850

800
41,658
189,540
44,330
69,440
684

308

360
113,848
9000
928
1596
17,100
1738
203,060
494
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tion, and name.
SCORING:

Continental USA contacts
are 1 point, 2 points if 10X
member. DX (outside continen-
tal USA) are 2 points or 3 points
if 10X member. QRP contacts
are 2 points or 4 points if 10X
member.

ENTRIES:

Members only send logs to
Robert C. Mugherini WA1AKS,
PO Box 169, Randoiph MA
02368. Logs must be received
no later than March 11. Results
will be published in the 10-10
Net spring bulletin.

AWARDS:

For each class, 1st place cer-
tificate to each US district, KL7?,
KH6, and other US Pacific
Isiands; each VE district, Cen-
tral America, and Caribbean;
So. America; Europe; Africa;
and So. Atlantic, Asia,
Australia, New Zealand, and
So. Pacific.

QCWA MEMBERSHIP
QSO CONTEST
Cw:
0001 GMT Saturday,
February 10 to
2400 GMT Sunday,
February 11
Phone:
0001 GMT Saturday,
March 10 to
2400 GMT, Sunday,
March 11
Historically, the QCWA
membership contest has been
held on a single weekend for
both modes of operation. For
greater participation in 1979,
the contest will be held on two
weekends separated by one
month. For additional interest
and point-scoring purposes,
three global areas have been
established. Frequencies, con-
firmation texts, and related con-
test rules and guldelines are
available in the QCWA News.

TWO-LAND QSO PARTY
2100 GMT Saturday,
February 17 to
0700 GMT Sunday,
February 18
1300 GMT Sunday,
February 18 to
0300 GMT Monday,
February 19

This is a new contest orga-
nized by the South Jersey Con-
test Coalition. There is no
operating time limit within the
contest periods, but there is a
mandatory 6-hour rest period
from 0700 to 1300 on Sunday.
The same station may be
worked once per band and
mode, and mobiles and por-
tables may be worked each time
they change counties. The
states of New Jersey and New
York, with 83 counties, will try to
work the world and vice versa!
EXCHANGE:

‘RS(T), county, and state for
Two-Land statlons. RS(T) and
state, province, or country for

others.
FREQUENCIES:

CW—1805, 3560, 7060, 21060,
28060; SSB—1815, 3900, 7230
14280, 21355, 28600; Novice—
3725, 7125, 21125, 28125.
SCORING:

Each QSO counts 2 points.
For Two-Land stations, the
multiplier is the number of
states, provinces, and DX coun-
tries (by DXCC) plus the number
of Two-Land counties. For all
others, the multiplier is only the
number of Two-Land counties
(83 max.).

AWARDS:

Certificates to the top scor-
Ing station in each Two-Land
county, each state, province,
and DX country. Second- and
third-place awards will be
Issued where justified. Awards
also for top mobile, portable,
multi-operator, Novice, and
club.

ENTRIES:

Logs with over 200 QSOs
should include a dupe sheet. In-
dicate each new multiplier as
worked. Also, include a sum-
mary sheet and usual declara-
tion. For results, include a large
SASE; DX statlons include a
large SAE. Send entries to:
South Jersey Contest Coali-
tion, clo AB2E, Darrell Neron
322 S. Cummings Avenue,
Glassboro NJ 08028.

THE UNIVERSITY OF
CAPE TOWN FESTIVAL AND
AWARD, 1979

To commemorate the 150th
anniversary of the University of
Cape Town, Cape Town, Repub-
lic of South Africa, the Cape
Town branch of the SARL will
operate a special festival sta-
tion with call ZS1UCT (ZS1-
University of Cape Town) and
issue an award.

The University of Cape Town
Festival Station will operate
Saturday, February 17, to Sun-
day, March 4, 1979, Saturdays
and Sundays 0600 to 2000 GMT,
and weekdays 0700 GMT to
1000 GMT, 1500 GMT to 2000
GMT.

FREQUENCIES:

Use for calling. Actual fre-
quency will depend on QRM. 40
meters—7.050 MHz. 20 meters
—14.210 MHz. 15 meters—
21.200 MHz. 10 meters—28.580
MHz. 2 meters—145.500 MHz.
TRANSMISSION MODES:

SSB, CW, RTTY, and FM

SARL Bureau, P.O. Box 3037,
Cape Town 8000, Republic of
South Africa.

RULES AND AWARDS:

The award is open to all
licensed amateurs and short-
wave listeners (SWLs). DX sta-
tions and SWLs must log
ZS1UCT plus two (2) other ZS1
stations (ZS1 contacts to be
logged between February 15
and March 15, 1979). ZS and ZR
stations log ZS1UCT plus 5

Continued on page 172



This NEW MFJ Versa Tuner ll . . .

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

ME) LOWER PRICES! NEW, IMPROVED MFJ-941B HAS . ..

* More inductance for wider matching range

TRANSMITTER

SWRIWATTS

v
o, -
-

N'I VERSECTENER |

ODEL MFJ-94

Transmitter matching
capacitor. 208 pf.
1000 volt spacing. Pull for SWR.

Only MFJ glves you this MFJ-941B Versa
Tuner Il with all these features at this price:

A SWR and dual range wattmeter (300 and
30 watts full scale) lets you measure RF
power output for simplitied tuning.

An antenna switch lets you select 2 coax
lines direct or thru tuner, random wire/balanced
line, and tuner bypass tor dummy load.

A new efficient airwound inductor (12 po-
sitions) gives you less losses than a tapped
toroid for more watts out.

A 1:4 balun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets for mo-
bile Installations (not shown).

With the NEW MFJ Versa Tuner Il you can
run your full transceiver power output — up to
300 watts RF power output — and match your

NEW MFJ-945 HAS SWR AND DUAL RANGE
WATTMETER. NEW LOWER PRICE

$ 95 e —e
69 it (o afe 9'

Same as MFJ-341B but less S position antenna switch.

MFJ-901 VERSA TUNER MATCHES ANYTHING,
1.8 THRU 30 MHz. NEW LOWER PRICE

34995;5:::};[- 5 0O l

Efficient 12 position air inductor
for more watts out. Matches dipoies, vees, random wires,
verticals, mobile whips, beams, balanced lines, coax. 200
watts RF, 1:4 balun, 5x2x6 in.

Sets power range,
300 and 30 watts.

e —

ANTENNA

TN
Meter reads SWR

and RF watts in
2 ranges.

ANTENNA SWITCH lets you select 2
coax lines direct or thru tuner, wire/ba-
lanced line, dummy load,

transmmer to any teedline from 160 thru 10
Meters whether you have coax cable, balanced
line, or random wire.

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

You can even operate all bands with just

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED.

NEW MFJ-944 HAS 6 POSITION ANTENNA
SWITCH ON FRONT PANEL.

s 95 3. NEW LOWER PRICE
69" 20700}

Same a3 MFJ-941B but iess SWR/Wattmeter.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.

MFJ-900 ECONO TUNER MATCHES COAX
LINES/RANDOM WIRES. NEW LOWER PRICE

$399§“N Ggﬂl

Same as MFJ-901 bul Ieu balun for balanced lines. Tunes
coax Nnes and random Nnes.

¢ More flexible antenna switch
* More sensitive meter for SWR measure-
ments down to 5 watts output

Efficient airwound induc-
tor gives more watts out
and less losses.

NEW LOWER PRICE

37995

Antenna matching
capacitor. 208 pf.
1000 volt spacing.

one existing antenna. No need to put up sepa-
rate antennas for each band.

Increase the usable bandwidth of your mo-
blle whip by tuning out the SWR trom inside
your car. Works great with all solid state rigs
(like the Atlas) and with all tube type rigs.

It travels well, too. Its ‘vitra compact size
8x2x6 inches fits easlly in a small corner of
your suitcase.

This beautitul littie tuner is housed in a
deluxe eggshell white Ten-Tec enclosure with
walnut grain sides.

$0-239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality tive way binding posts are used for
the balanced line inputs (2), random wire input
(1), and ground (1).

NEW MFJ-943 MATCHES ALMOST ANYTHING

FROM 1.8 THRU 30 MHz.
NEW LOWER PRICE

*50% (9 0 o

[
Same a3 MFJ-941B, less
SWR/Wattmeter, antenna gwitch, mounting bracket. 7x2x6 in.

MFJ-16010 RANDOM WIRE TUNER FOR LONG
WIRES. NEW LOWER PRICE .

20" |aa:

watts RF outpul. Matches high and low impedances. 12 posi-
tion inductor. $0-239 connectors. 2x3x4 inches. Matches 25
fo 200 ohms at 1.8 MHz. Does not tune coax lines.

- oee Calll tol-iree 800-647-1800

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical information, orderirepair status, in Mississippi, outside continental USA, call 601-323-5869.

» M52

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On

MFJ ENTERPRISES, INC

+” Reader Service—see page 211

P. O. BOX 494
m MISSISSIPPI STATE, MISSISSIPPI 39762

I
VISA

==~
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New Products

CSC INTRODUCES NEW
SWEEPABLE FUNCTION
GENERATOR, THE MODEL
2001

Continental Speclalties Cor-
poration is again broadening
its line of inexpensive
troubleshooting and design
hardware with the introduction
of its new Model 2001 four-
waveform function generator,
electronically sweepable overa
10:1 to 100:1 range.

The 2001 offers sine, tri-
angle, square, and TTL square
waves from 1 Hz to 100 kHz In
five push-button-selectable
overlapping ranges, tuned with
a 10:1 vernier dial featuring 50
increments and an accuracy of
+5% of the dial setting.

The TTL output will drive 10
TTL loads with rise and fall
times of less than 25 nanosec-
onds.

Sine, square, and triangle
wabveform outputs are variable
over a greater than 40 dB range.
The high level output is rated at
0.1-10 Vp.p into an open circuit,
and .05-5 Vp.p into a 600-Ohm
load. A separate low level out-
put, 40 dB down from the high
level output, is rated at 1-100
mV into an open circuit, and
.5-50 mV into a 600-Ohm load.
The variable amplitude control,
once set, holds the output
signal to within less than +0.5
dB over the entire frequency
range.

The sinusoidal waveform of-
fers less than 2% distortion.
The triangular waveform is
within less than 1% of tinearity
error. The standard (not TTL,
which is a separate output)
square wave features rise and
fall times of less than 100 nano-
seconds, and a time symmetry
error of less than +2%.

The voltage-controlled

sweeping oscillator (sweep
vco) may be zero-referenced
from any frequency setting.
The banana jack Input will ac-
cept any signal from 0-+10
volts, and offers a 22k input im-
pedance.

The 2001 is calibrated at 25°
C. £5° C,, but operates over a
0-50° C.range. The 10" W x 3"
H X 7" D package (25.4 x 7.6
X 17.8 cm) weighs in at 2.2
pounds (1.0 kg). Power re-
quirements are 6 Watts at
105/125 V ac, 50/60 Hz.

A 220-240 V ac, 50/60 Hz-
powered version is optionally
available. Also available is a
20-dB banana jack adapter out-
put attenuator.

For additional information,
contact Continental Spe-
cialties Corporation, 70 Fulton
Terrace, New Haven CT 06509,
or 351 California Street, San
Francisco CA 94104. Reader
Service number C9.

VEGA ANNOUNCES THE
WORLD’S SMALLEST
TUNABLE SUBAUDIBLE TONE
ENCODER-DECODER

Vega has introduced a new
subminiature, subaudible tone
encoder/decoder for hand-held
radio as well as routine mobile
radio applications. The Model
185 is completely tunable to
any EIA CTCSS frequency
without adding or changing any
components. Measuring |ust
1.0” x 1.56” x 0.55”, the unit in-
cludes a high-pass voice filter
and adjustable output level. A
unique self-squelching feature
eliminates external squelch cir-
cuit connections in most ap-
plications, making installation
simple and quick. The Model
185 exceeds all EIA specifica-
tions (including frequency
stability) and comes with

CSC's Model 2001 function generator.

26

Vega’s new Model 185 tone encoder/decoder.

Vega's three-year warranty.

For further information, con-
tact Vega, 9900 Baldwin Place,
El Monte CA 91731, (213)-
442-0782. Reader Service
number V21.

MIRAGE MP1 HF PEAK-

READING WATTMETER

With the successful In-
troduction of the MP2 VHF
(60-200 MHz) peak-reading
wattmeter, Mirage Com
munications is now offering
the MP1 HF (1.8-30) peak-
reading wattmeter.

The MP1 Is designed to pro-
vide the amateur operator with

HF WATTMETER

a versatile fixed or portable
wattmeter, without having to
use cumbersome plug-ins or
add-ons.

It has three power ranges (25,
200, and 2000 Watts) which pro-
vide easy reading, whether in
use for low-power QRP opera-
tion or with the biggest DX
setup. The MP1 will read both
forward and reverse power at
the flip of a switch.

The MP1 has the same fine
features as the MP2, namely,
the ability to display either an
average or a peak power read-

Continued on page 170
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PWR CAL

The Mirage MP1 wattmeter.
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i TRANSISTORS, ETC. i
: type case VCE Ic PD Ft HEP# each ten : 600 MF
$MPSAL0 WPN T092 40V .1A .3W 50Mhz 728 $.40 $3.50
§MPSU52 PNP T0202 40 1.5 1.0 150 S3031 .30 2.50 360V
iMPSUS6 PNP " 60 1.0 5.0 50 g .35 3.00
{MPSAS5 PNP T092 60 .5 .5 50 708 .25 2.00
12N2222 NPNTO92 30 .8 .5 250 736 .30 2.50% PHOTO
§2N2322 SCR T0-5 25V 1 AMP .2ma gate I .30 2.50% FLASH
$ 2N2324 SCR TO-5 100 1 AMP .02ma " .40 3.50
2N2325 SCR T0-5 150 1 AMP .2ma " .45 4.00
2N2907 PNP TO18 40 .6 .4 200 52 .35 3.00 90 ea
§N3g4g NPN TO-5* 250 1.0 10.0 50 S3021 .60 5.00 3 3
N3565 NPN TO106* 30 .2 .3 40 55 .15 1.00 :
12N3639 PNP TO92 12 .1 .2 350 57 .20 1.50 10 57.505
§ 2N3640 PNP TO106# 15 .2 .2 400 57 .15 1.00 :
$2N3646 NPN TO106# 15 .2 .2 400 50 .15 1.00 s 3
i 2N3704 NPN TO92 30 .8 .3 100 735 .40 3.50% 100 5655
2N3903 NPN TO92 40 .2 .3 300 736 .20 1.50% :
2N3904 NPN T092 40 .2 .3 300 736 .20 1.50% :
$2N4248 PNP TO92 40 .1 .2 40 715 .15 1.00
- §2N4250 PNP TO92 40 .1 .2 50 57 .25 2.00%°eeer :
ulumnumunmwnml : bt %%6 % 3 3 3% e 2 11501 DlP TRIMMER
Mg Ed ' 12 TURN "% Yek's §
2N5138 PNP TO106 30 .1 .2 30 52 .20 1. gl
12N5172 NPNTO92 25 .1 .2 120 56 .25 2. 5K or 200K only
’ $ 2N5210 NPN TO92 50 .05 .3 80 728 .30 2. mig. 2“-5
i 2N5910 PNP TO106 20 .1 .3 700 52 .30 2. $.50 & S4
Ou Can 3 2N5964 NPN TO92 150 .1 .5 100 S0005 .25 200‘
$D16P1 NPN T098 12 (high gain lo-pwr DARL.) .20 1.50%
$D40C1 NPN TO220# 30 .5 6. DARLINGTON .30 2.50-1/ WA'”' RES'STURS
$D4ID1 PNP T0220 30 1.0 6. 150 3027 .35 3.003/8
ear em i DA4H8 PNP T0220 60 10.0 50. 50 .50 4.50310 ea.-390, 1.8k, 3.9k, 6.8K, 11k
00 % RCA105 PNP T0220 .35 3.003 43k, 68k, 240k - 5 percent tol. }
$MJEI091 " T0220 60 5.0 70 PWR DARLINGTON 1.25 10.00} :
¢ MJE1100NPNT0220 60 5.0 70 PWR DARLINGTON 1.25 10.00% 8[] FOR $4 5
: TIP31A NPN TO220* 60 3.0 40W 40 3.50% :
$ 2N6101 NPN T0220 80 10.0 75 60 5.00% D
$ 2N4304 N CHANNEL FET T0106 CASE sim. HEP802 .35 3.00% w,. : ;
$40327 NPN TO-5 300 1.A 5 40 3.50} 901”; DIODE ARRAY ;
* house number - we guarantee that the device sold is identical to thel ' 20¢ ea. * 10 IN914's
2N rumber specified, HEP numbers from st. A | %20 PIN PACKAGE WITH

Dx’'ing
Contesting * Ragchewing
Traffic Handling

There's a Telex Headphone that
will let you do it better. Sure, some-

9.008
times you just can't hear them. But 99490 Fairchila oo decade ctr,  1.953 s 2 s D SO
0 Frivenita st/ ssonstor ooy 55 TRANSISTOR BONANZA i GaAsP LED

if there's a chance, it's easier with a
Telex headphone. There’s one for
every discriminating choice. At
better ham outlets everywhere, or

write ...
»” H4

-fJad i .clectronics

OIVISION OF TELEX COMMUNICATIONS, INC

8601 NORTHEAST HWY. 6, LINCOLN, NE. 68505 US A
telephone: 402-467-5321, telex; 48-4324

Europe: 22, rue de la Legion-d'Honneur, 93200 St. Denls. France
telephone: 820-98-46. telex: 63-0013

eesvavscscsesocssnane

# leads are cut and formed for PC

mount

DIGITAL IC's
2504T 1024 bit shift register T0-99
C04025 CMOS 3 tnput NOR gate  DIP
CDAO11 CMOS 2 input NANO gate
MC4015 TTL quad latch MOTOROLA
75451 dual perfpheral driver
MM5058 1024 bit statfc shift reg.
7402N  quad 2 input NOR TTL gate
74308 B input NAND gate
74928 divide by 12 TTL counter *
SP380 (OMBB36) NOR BUS receiver *
OMB811 quad MOS fnterface IC N
8424

To/pwr dual SR flip flop

eevesesncrnersee

BISTABLE RELAY

SPOT 6VDC

1 amp 20 watt OC contacts

LONG LIFE 13109 operatfons 2 95
HIGH SPEED {500Mz)

WERMET1CALLY SEALED

s270
74178 (8270) 4 bit shift reg.
LU321 dual JK flip flop SIG.

pin compatible w/7400

ABM-1 (MFC6070) 1M out audio (8)
LM300 precisfon regulator T0-99
LM307 op-amp {tmproved 741)

LM308AH micro/pwr op-amp

uA715  hi/speed 100V/us 60MHz op/amp

MC1303 Motorota sterfo amplifier DIP

uA776 programmable op/amp

LM3D9K +5Y-] AMP REGULATOR YO-3

7812k +12-1 AMP REGULATOR T0-3

LS1412 LAMBDA +12-3 AMP REGULATOR T0-3
removed from sockets full
specifitations guaranteed)

CA3079 zero crossing switch DIL

0 40¢ each

©
EL
35
1.00%
:
available in OIP(DIL) or T099 2.00%
200
1.00
75
7%

MISC. IC's

UHF scaler

. DIODES

uA703 VHF transistor arrayepoxy 7099 .30

11C05 Fairchild 1.2GHz divide by 4

SIGNAL "pak® of 40 prime S1 or Ge
signal diodes, leads are
pre trimmed for PCB board
specify S1/Ge 40 min. each type $2.N0

IN3810 15 AMP 200 PIV stud w/hdwr. 70

1N4581 6.4¥ .005% reference diode

16Y  Motorola 16V 5% 1W zener

a5
.15

Ve

cseven

LINEAR 1C°s RED PUSH BUTTON e
ua - h RCA 8)\ 600V TO220 TAB
T LA SH D T N.O. MOMENTARY ¢ $.99 each ten/$9.50 $89/c

CONTACT

$3.75ten
..$35.:100 -

ON

AMP OP-AMP
SRS

978450 5/%20

PRIME  T0-92 PLASTIC. TRANSISTORS FROM A :
MAJOR SEMI COMDUCTOR MAMUFACTURER, THESE :
ARE FIRST QUALITY DEVICES HADE FOR A COM- o
PUTER FIRM, THe NPN'S HAVE CUT AND FORMED

LEADS (T0-5 SHAPE), AND THE PNP ARE FULL H
LENGTH LEADS.SPECIFY NPN OR PNP- 50 P[R ,
TYPE MINIMUM--- - g

$6 for 100  $50-k :

CSWITEHES S

IO'SI.SO $PINS SPACED .1° N
$12.50/c $TV0 STAGGERED  Aows

: 111 CLAIREX 3 25¢each
DUAL CADMIUM SULPHIDE
.mo#oco«uuglvz czus: 10 - $2.25

s0e00s00ss00sscetesesecssninsens s

@VARO SEMICONDUCTOR:

EPOXY BRIDGE RECTIFIERS &
10 AMP 50¥

vJj0as

zsim CROSSING SWiTc

powered 14 pin DIP
lC used to trigger TRIAC
devices....RCA CA3079

60¢ea $5- ten
TRIACS SCR’s

\
na'---n

.
.
»
.
.
.
s
Hnd
.
.
.
.
L3
.
.
.
-
o
.
.
.
.
.
»
.
.
.
.
»

RCA 8A 200V TO220 TAB
$.69 each ten/$6.50 $60/c
SCR's
GE C122 8A 600V TO220 TAB
(anode connected to tab)
$.6%a. ten/$6.50 $60/c
10 pak of TOl8 low wvoltage
SCR's all marked and prhm
parts, 2N884,2N896, etc

10 for $2. 95

iNumeric Display
114" Single Digit

tesesesaseatotecocscatsrsnnee
con

COMMON CATHODE WITH RIGHT HAND DECIMAL.
2COMPACT-10 DIGITS IN 7,5cm PANEL WIOTH
SHIGHLY LEGIBLE-BRIGHT RED " CHARACTER
SEASILY READ WITHIN 10ft OVER A WIDE

o VIEWING ANGLE-125mw PER DIGIT AT TYPICAL
BRIGHTNESS LEVELS.

65°each - 10 for ss.ss

95841

PO BOX 41778

Sacramento, Ca.

916 334 2161

ose

we poy post on
paymen{ must

» B1

Money bock guarantee- $5minimum order. &

orders must include post
not prepoid orders and shipping is odded :

4811 MYRTLE AVE

BRABYLON
ELECTRONICS

svanee

orders for $10 or more. All ¢
be in U.S. funds Forengn.
BAC & MC are ¢

BANKAMERICARD

teessacecrensrneseane

¥” Reader Service—see page 211
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—in case you forget

Five-Chip Auto IDer

You don’t have to speak TV to use this one.

Richard Bartholomew
Box 300 Butler Terrace
Freeland PA 18224

H aving seen several ar-
ticles pertaining to

automatic code identifica-

tion, all using diode
matrices or one-shots, |
thought I’d share a circuit |
developed for TV transla-
tors requiring much the
same thing. This particular
circuit uses only five ICs,
three TTLs (cheap), one
5-volt regulator, and one

256-bit ROM (read only
memory). There are also
four transistors performing
housekeeping chores such
inversion and pulse

as

generation.

Referring to Fig. 1, the
circuit operation can be ex-

moeo s

vee

1c3

8223

CE

GNOD

PN BE N

REMQTE
ACTIVATE
,J: 13 680K 13 I
RES 2 VCC vee
st ois2 P |l {
Lk 28
- — -4 4 ]
9 £ 390k ’LCMMG 390K 2 2¢
” 74393 20 *
2N2219 TRIGI TRIG 2 |- ~q CLR | ~—4
1 .
& ~ L1000 | [ ruees 1hRes { (0
RS i g; CLR 2 18 jp———o
°3]7 10\:“:__ CONI  CONZ [—oNC o ;.
. out Uy p— 0 TC
GNO  RES | CLX 2 GND
100K J, J’
2.2K |-
= aQt - $
2N22224 -
——— -2 s
2.2k 3.9
Q2
2N22224 100,F
| = 1ov
18K !
{ 52 mm— @»«-«w~4>~—4‘ 4|
L aruf
T tant *5v py 13
» 7-35 = <
vDC .
L] N 1C5

#

Fig. 1. Schematic diagram of automatic code ID circuit. *Tie high or low depending on
message desired. See text for details. Note: tie all output to +5 volts through 3.9k
resistor. All resistors are Y4 W, 5%.
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plained as follows: IC1, an
LM556 dual timer uses
half of its internal circuitry
to provide a 30-minute
timer. The output of this
timer is normally high.
After timing-out, it goes
low which turns off Q1 and
forces the reset pin on the
second half of the timer to
go high. This enables the
astable oscillator, and a
clock stream, at about 8
Hz, toggles IC2, a dual 4-bit
binary counter. This count-
er performs two functions.
First, it addresses 1C4, an
8-line-to-1-line multiplexer,
which causes 1C4 to selec-
tively scan its inputs for a
signal. Going back to 1C2
now, it also addresses 1C3,
a 32 word, 8 bit/word ROM.
The output of the first
counter also drives the
clock input of the second
counter at a speed 8 times
slower than the first half.
This causes the multiplexer
to scan each of its 8 inputs
before the ROM address
changes once.

The ROM is pro-
grammed as shown in
Table 1. I always allow the
first three bits at address
00000 to be 0. This allows
for any clearing operations
of the counters to com-
plete before data starts
flowing. In the example, 1



used the letters ‘“‘DE
W79QY7.” | allowed 3 con-
secutive 1s for a dash and
one 1 for a dot. Spacing
between letters is three Os
and spacing between
words is seven 0s. The table
is read from address 00000,
A through H, then address
00001, A through H, and
continuing down through
binary address 01111. As
can be seen, the ROM out-
puts 8 bits at a time to the 8
inputs of the multiplexer.
This is the reason for run-
ning the multiplexer 8
times faster than the ROM.
As each 8 bits appear on
the inputs to the multiplex-
er, the inputs are scanned
and converted to serial
data at the Y output.

At the completion of
binary count 16, the
negative-going edge on the
2D output of IC2 turns off
Q2 for a period of about
100 ms. This causes its col-
lector to go high. This high
voltage on the base of Q3

forces it into heavy satura-
tion, discharging the time-
out capacitor at TRIG 2 on
IC1. This causes the timer
to reset to zero and start
timing out 30 minutes,
when the sequence will
repeat. Q4 was added to
allow remote triggering of
the timer. This is ac-
complished by either a
logic 1 at the remote ac-
tivation input or tying this
point to +5 volts.

IC5 is simply a 5-volt
regulator which takes any-
where from 7 to 35 volts in-
put and converts it to 5
volts for the rest of the
circuity.

This circuit can be pro-
grammed to provide two
separate 128-bit messages,
selectable at the flip of a
switch. Input E on IC3,
which is shown open on the
schematic, can be tied to
an SPDT switch which has
one side grounded and the
other tied to +5 volts.
When switched to ground,

the address to the ROM
will start with 00000 and

when switched to +5
volts, it will start with
10000.

Being a computer freak
and not a ham, | am not
sure if this circuit will be an
aid to anyone, but if so, |

would like to hear from
you regarding your uses
and any changes you might
have made. (For amateur
use, the 30-minute timer se-
quence would have to be
shortened to 10 minutes.
The sample call sounds
like a rare one.—Ed.)

Desired output of ROM

BCD count

to ROM A B C
gooo0o0 0 0 0
gooo0o01 0 1 0
00010 0 0 0
00011 0 1 i
00100 0 0 0
00101 1 1 0
go110 1 1 0
00111 i 1 0
01000 1 1 0
01001 0 1 1
01010 1 1 0
01011 0 1 1
01100 il 1 0
01101 0 1 0
01110 0 0 0
01111 0 0 0
10000 o 0 0

[= = e R R e e e e e &)
OO0 0O 2000 -0 2022000 ~-m
OO0 424040 40O =4 42000~ T
CO0OO0OO0OO0OO0O~000OO0O-00O0O0
QOO0 = = = ddd 0O

Table 1. ROM programming sample. Sample indicated is

Ww79QY7.

Steve Schwariz WA2ALT
2770 West 5 St. Api. 18A
Brooklyn NY 11224

f you travel a lot or live

in an apartment, there’s
a great little antenna for
the low bands. B&W makes
a low-band antenna cover-
ing 2-40 meters and it vir-
tually takes up no space.
The antenna is about 4V;
feet long. When the anten-
na is disassembled, it can
fit in a small suitcase with

The Vacationer

— B&W'’s portable antenna

all your clothes. This an-
tenna is the Vacationer™.

The antenna comes with
four coils and a shorting
bar for 6 and 2 meters. The
Vacationer also comes
with coax, counterpoise,
and all mounting hard-
ware.

Changing coils is a
breeze. To change a coil,
all you have to do is loosen
two screws and the coil
slides right off. Tuning the
antenna is just as easy. The
whip itself does not have to
ever be touched (except on

2 meters). Tuning is done
by adjusting the length of
the counterpoise. The
counterpoise can hang out
the window or lie along the
floor in the room

There’s nothing else to
buy for the antenna. The
antenna mounts on the
window via a vise-type
mechanism. It's also great
for you apartment-dwellers
who can’t put up antennas.

The only "“tool” needed
for assembly and disassem-
bly is a flat screwdriver.

The Vacationer antenna

can be ordered from any
store which stocks B&W
parts. The number of the
antenna is the Model
370-10. The antenna lists
for approximately $32.50.

There is a previous
model, number 370, which
is less in price and does not
include 40 meters. If you
would like the specifica
tions, write to Barker and
Willamson, Inc., 10 Canal
St., Bristol PA 19007.

It’s a great little antenna
and the swr is adjustable to
S B |
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Tone Decoder Improvements

— another step toward perfection

With a signal conditioner and valid-digit recognizer, you can’t go wrong.

Rick Swenton WAILMV he Signetics NE567 is 567s. (See Fig. 7 in refer-
19 Allen Street my favorite toy. I'll enced article.)
Bristol CT 06010 never give it up. After

working on several old The block diagram of

TONE SIGNAL TO QUTPUTS

9’-“ \

7414

TONE OUTPUT GATING

+5V  PIN |6

U4

ALL OTHER IC'S

45V PIN |14
GND PIN 7

GND PIN 8

I ) S s

Fig. 1. Decoding system schematic.

quality, superior perform-
ing decoder. The 567 can-
not stand alone without
conditioning its output.
The circuitry presented
here is a sophisticated
signal conditioner and
valid-digit recognizer. It is
an improved alternative to
separate delay networks
on the outputs of all eight

*J. H. Everhart WA3VXH, “To-
ward a More Perfect Touchtone
Decoder,”” 73 Magazine,
November, 1976, pages 178-
181

Trals ST e ORSETE SANPY S on *5v telephone company de- this system is in Fig. 2. It
[y — 104F 100K ” coders, | realized that they consists of two bandpass
[} definitely leave something filters, one for the low-
[ — to be desired—especially group tones, and one for
&Q: 1 if you were to attempt to the high-group tones, two
[T‘—;I"T: build one from scratch! limiters, eight frequency
"—”il Also, after experiencing decoders, a valid-digit
HE | s T - e e e e e several commercial- recognizer/signal condi-

' }, S T AT quality state-of-the-art tioner, and an eight-to-
s]ue DTMF decoders, | realized sixteen-line decoder. To

s . ¢ that while they are terrific build your decoder, see

L2 g § decoders, their price is out  Everhart’s article for infor-

"’Jug P S E of sight. That leaves the mation on building the

. 3 NES567. bandpass filters, limiters,

@fi S 8 and 567 decoders. The out-

% L Mr. Everhart* described puts of the eight 567

sJuo pLt [ the limitations of the 567 in  decoders are then fed into

| o —\. 53 a very thorough.preger?ta- the valid-digit recognizer,

C L5 tion. However, its limita- Fig. 1. The valid-digit

".,n G§ tions can be worked recognizer consists of U1

5 around to vyield a high and U2 (7486 exclusive OR

gates), U3 (7400 quad two-
input NAND gate), U5
(7414 hex inverter), and U4
(74123 monostable multi-
vibrator).

The function of U1 and
U2 is to determine if the
567 decoders are sending
only one low-tone signal
and only one high-tone
signal. The outputs of U1
and U2 are ANDed to-
gether by U3 so that the
output of U3 (pin 3) goes
low only when the follow-
ing conditions are met: You



must have only one low
tone and only one high
tone

The next section of the
valid-digit recognizer is the
delay circuit consisting of
U3, U4, and U5. R1 and C1
determine the time delay
The output of the valid-
digit recognizer circuitry is
U3, pin 3. Pin 3 of U3 goes
low only when one low
tone AND only one high
tone are present and they
must remain uninterrupted
for the time duration set by
R1 and C1. Optimum set-
ting of R1 is from 0.25 to
0.5 seconds. This setting
may vary for your par-
ticular setup. As a rule of
thumb, set R1 to be fast
enough for your signaling
requirements, but slow
enough to reject erratic
pulsing. Remember that a
condition could exist
where a certain voice may
be decoded as two tones
which happen to be two
touchtone™ frequencies.

This would meet the re-
quirements of only one low
and only one high tone, but
would not be decoded if R1
were set correctly.

Next, we use the output
of the valid-digit recog-
nizer to gate the outputs of
the 567s into the eight-to-
sixteen-line decoder. U5
and U6 are 7414 Schmitt
triggers. They will further
condition the outputs of
the 567s and shape the out-

put waveform. U7 and U8
(7400 NAND gates) provide
the gating of the 567s to
the sixteen-line decoder.
Thus, no tone decoding
can take place without
valid-digit recognition
because the outputs of the
567s are not being applied
to the sixteen-line decoder
unless valid-digit recogni-
tion has occurred. The out-
puts of the sixteen-line
decoder, U9-U12 (7402s),
are normally low and go

high when the digit is
decoded

The system described
here is in use at three
repeaters in the Hartford
CT area (WR1ABM: 28/88
and 442.85-447.85 and
WR1TAFU: .75/.15) as
autopatch and control
decoders and are working
well without any problems.
With a 0.5-second response
time, there has never been
a false activation of any
function. &

= — = =
—
567's ‘ i
L3 P> ‘ —
j - -{:597 ! - — =
‘ - e - 3
LOW GROUP ‘ , l
BANOPASS { " ._.4| 770 } | S | S
' - FILTER LM TER ——4 = VALIO 1T S N
! — | OIGIT TO
1952 1 recocnizer [~ sixTeen < &
L J L | - e A== 7
avoio | I | | OECODER s
INPUT
g =l ouTPUT —- 9
>
HIGH GROUP mllioDq | -] GATING = - o
' BANOPASS — { ok
4 FILTER |f————dIMITER|- *-z - -{1336» .l 8 _] | > X
( g -~ A
. 1477 |- | S | I
L & J L i
-{lssa}f - L] I B¢
——o 0

Fig. 2. Block diagram of decoding system.

$0-22 TWD METEA DUAL QUAD

Multi Band Beam Super DX Series

THE IFISDX BEAM IS FOR USE IN THE
10, 15 AND 20 METER AMATEUR BANDS.
THIS IS A HIGH PERFORMANCE BEAM
THAT MAKES USE OF A COMBINATION
OF PARALLEL-FEED, FULL SIZE INDI
VIDUAL DRIVEN ELEMENTS FOR EACH
BAND. ALONG WITH THE USE OF HI-Q
PARASITIC TRAPPED ELEMENTS. HIGH
POWER RATING IKW AND EXCELLENT
VSWR ON EACH BAND

WRITE OR CALL FOR PRICES AND

ANTENNA GAIN AND FRONT TO-BACK RATID ARE WELL M-

INFORMATION

l DEALER INQUIRIES WELCOME ]

JIF3ISDX MULTI BAND FIVE ELEMENT BEAM

PROVED WHEN TWO ELEMENTS ARE DRIVEN AT ONE TIME

WITH PHASE DIFFERENCE COMPARED TD A SINGLE DRIVEN
ELEMENT SUCH AS A CONVENTIONAL QUAD OR YAGL. THE

$Q-22 PROVIDES THE OWNER WITH SUCH FEATURES. SIMPLE

ASSEMBLY AND LIGHT WEIGHT

ALL ANTENNAS IN STOCK
FOB OKLAHOMA CITY  OKLA

BRODIE ELECTRONICS COMPANY

Moore, Dklshomas 73160

2537 Edgewood Drive

» B42
405-794-0406

V” Reader Service—see page 211



Ladimer S. Nagurney WAIKIP, WA3SEEC

Department of Physics
Brown University
Providence R1 02912

The All-Wrong Power Supply

— works in spite of itself

Power to the junk box! —and from it.

sually when one

builds a power sup-
ply, one takes a currently
vogue circuit and uses it
verbatim. For solid-state
rig advocates, the present
norm is using a trans-
former, a diode-bridge rec-
tifier, and a series pass
transistor. While | have no
qualms about this circuit, |
know many hams who
spend time and money
looking for the "proper”
parts when, in reality, they
can use junk box parts in an
equivalent circuit.

The circuit in Fig. 1is the
power supply | have been
using for my lcom 1C-230.
It delivers about 3.5 Amps
at 12 volts. When one looks
at the schematic, however,
the circuit /looks wrong.
First, the transformer volt-
age is too high and every-
one knows there are four
diodes in every power sup-
ply worth mentioning. How
can it work?

First, consider the trans-
former, rectifier, and filter
capacitor combination.
The output voltage with
transformer secondary
voltage V¢, load current ||,
and capacitor C connected
in a half-wave circuits is:

32

Vout = 1.4Vy — 1j120C.
The ac ripple on this
voltage will be: Viipple =
lout/210C. Inserting our
values we find the follow-
ing: Vout = 1.4(28V) — 4
Amps/(120 X 4 X 10— 3
Farad) = 30.87 volts and
10— 3) = 4.76 volts. Thus,
the output is a dc level of
30.87 volts with a 4.76 volt
ac voltage impressed upon
top of it. Therefore, we
have a varying voltage
from 26 to 36 volts at the
input to the regulator.

We have just shown why
we are using a higher volt-
age transformer with a
half-wave rectifier. The
transformer chosen was a
surplus one witha 28V, 4 A
secondary, bought for
$1.00. This is in contrast to
the 18-volt types usually
chosen for a similar supply,
then operated with a
bridge rectifier.

Practically, what these
equations show is that if
our regulator can follow an
input voltage from roughly
25 to 36 volts, we can use
this circuit to make a
regulated power supply at
a variety of voltages.
Before slapping a three-
terminal regulator on the

output and going to look
for a cold 807,” one must
do a little more designing.

Returning to the voltage
output equation, we note
that at zero current our
voltage across the filter
capacitor is 1.4 X 28 or
39.2 volts. This value is the
maximum voltage across
the capacitor. Then a
capacitor with a working
voltage of at least 60 volts
should be used

The standard three-ter-
minal regulators have a
maximum input voltage of
about 35 volts. Therefore,
one might damage or des-
troy the regulator if it were
connected directly to the
rectifier output. The zener
diode (Z) and the resistor
(R) in the schematic take
this into account. The
zener was chosen from the
junk box and almost any
power-type zener can be
used as long as the regula-
ting voltage is below 35
volts.

The value of resistor R
can be easily found. The
current through the regula-
tor is roughly the base cur-
rent of the transistor which
is roughly the collector-
emitter current divided by

the gain of the transistor.
Since a typical power tran-
sistor has a gain of about
50 and our maximum out-
put current is about 3.5
Amps, we see that the base
current is about 70 mA.
Since our lowest voltage
across the capacitor is
about 25 volts, we want
something like an 8-volt
drop with 70 mA or about
100 Ohms.

Although the drop
across the resistor is con-
stant, the actual voltage in-
put to the regulator will
vary from 17 to 27 volts
This can influence the
choice of zeners since a
25-volt zener will only
draw power when the volt-
age is above 25 volts and,
therefore, has a smaller
duty cycle than would a 20-
volt one. Maximum heat-
ing on a 25-volt zener
would occur with no cur-
rent drawn by the regula-
tor. In this case, it would be
about 10 mA, so a 1-Watt
zener should do. The resis-
tor will dissipate 10 volts at
80 mA, so a 2-Watt one will
be fine

The final bit of analysis
deals with the diode (D2)
on the ground leg of the
three-terminal regulator.



This is used to raise the
regulator voltage up by 7
V so a “12-volt” regulator
will give a 12-volt output.
No analysis will be given
of the power transistor
since my only suggestions
are to heat-sink it well,
choose one with a gain of
about 50, and a power of
about 75 Watts. A 2N3055
is an inexpensive and
usually safe choice. The
small capacitor across the
output is used for protec-

Parts List
D1 10A, 60 piv silicon diode
D2 1A, 15 piv silicon diode
Ul 7812, 12-volt positive
voltage regulator
Q1 2N3055 transistor
R,Z See text

tion from oscillation. Al-
though | have never had a
supply oscillate, the capac-
itor is cheap insurance.
The supply was con-
structed on a piece of par-
ticle board with plywood
sides and a U-shaped cane
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Fig. 1. Power supply schematic diagram.

metal cover for ventila-
tion. A little decorative
stain made the XYL joyfully
approve of the supply for
use in the den instead of
being hidden away.

The design of this supply
is neither unique nor in-
novative, but it shows that
one can build a power sup-
ply from the junk box that
really works. 1

Over the years, the ther-
mal, or calorimetric,
wattmeter has remained the
standard for all measurements
of radio frequency power.
Unfortunately, calorimetric
power meters are very ex-
pensive and, therefore, are
found only in the laboratory.
Almost without exception,
the frant panel ‘“power”
meter found on a radio trans-
mitter is really a peak-reading
voltmeter calibrated to ap-
proximate a reading in Watts.
Any harmonic energy from
the transmitter due to mis-
alignment or component fail-
ure can cause this meter to
soar to a reading much higher
than the true rms power out-
put. The obvious solution has
been overlooked. Every radio
transmitter can be equipped
with a simple power metering
circuit offering accuracy and
insensitivity to harmonics ap-
proaching that of a thermal-
type meter.

In place of the usual detec-
tor followed by a capacitor
input filter, the improved cir-
cuit will employ a choke in-
put filter. This circuit, prop-

William E. Coleman, Jr. N4ES
Surface Equipment Engineering
E-Systems, Inc./ECI Division
1501 72nd Street North

P.O. Box 12248

St. Petersburg FL 33733

The Hardhearted
Rf Detector

— insensitive to harmonics

erly designed, will develop an
output equal to the average
dc level of the half-wave pui-
sating dc from the detector
(resemblance to the choke
input power supply filter is
not accidental). An average
reading voitmeter may be
calibrated to read the true
average power dissipated by a
load. The ratio of average
power to rms power remains
relatively constant for ex-
treme distortions of the sine

cl i
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INPUT 500 c2 AL ou'n»:::vemcE
[ I J VOLTAGE)

Fig. 1.
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330 :]:on,.r 3 I 68uF

Fig. 2. Peak detector.

wave, while the power, com-
puted by the square of the
peak voltage divided by twice
the load resistance, may vary
several decibels.

This simple high-accuracy
circuit has but one special
requirement. The input in-
ductor must be chosen so
that its effective inductance
remains above the critical
value required for voltage
regulation to the average level
over the frequency band of

interest. Therefore, a choke
approaching self-resonance at
the operating frequency
would not be suitable. The
critical value is computed by:
Lmin = (0.060/F)R|_ henrys.

A typical circuit for use at
a 50-Ohm termination,
where X¢1 <5 Ohms and
Xc2 <RL/10, is shown in Fig,
1, and the results from low-
frequency (F = 40 kHz) test
circuits (Figs. 2 and 3) are
shown in Table 1. @

IK

Pa— > —y— . o
IN | ouT
[ 1330 ,,Lou,.r #'oox ‘me.s,.r
/1 ps + +
Fig. 3. Average detector.
Calculated
Input rms power Epeak det. EAvg. det.
8.0 V p-p triangle 0.016 W 35 V- 1.0V
6.5 V pp sine 0.016 W 29V  44dB 1.0V
4.6 V p-p square 0.016 W 2.0\ 0.98 Vv
Table 1.
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Custom-Designed

Power Supplies

— try the 723

Bargain-basement fanatics will love this new approach.

Carl S. Griebno K2GEJ
R.D. #2 Kline Drive
Pennellville NY 13132

LSI, microcircuits, mass
production, and high
component costs are but a

TOP VIEW

U 4
NC — - NC
CURRENT LIMIT ~ FREQ. COMP
CURRENT SENSE — Ve
INPUT —f —v.C

< INPUT ﬂ — vourt
V. REF. -2

= —~NC

Fig. 1. Pin designation for
the 723.
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few of the many reasons
that are leading to the de-
mise of amateur radio
home brewing. In spite of
this, there are plenty of
well-documented circuits
for you to select from that
will not wind up costing a
fortune to build (see any
issue of 73). Unfortunately,
most of them require a
power supply which can
wind up with a price tag as
large or larger than the rest
of the project.

If you are considering
bargain-basement elec
tronics, you should also an-
ticipate the problems asso-
ciated with quality, reli-
ability, and aesthetic ap-
peal. There are precious

few units | would let adorn
my operating table.

This article will show
you how to custom-design
your next supply, featuring
the widely used 723 IC reg-
ulator. This will allow you
to have the supply best
suited to your application
and provide the quality,
reliability, and features
you desire. All this is at a
surprisingly low cost. You
should find the design cal-
culations relatively easy
and the assembly straight-
forward.

The 723 Chip

There are many features
of the 723 1C, one of which

is a temperature-compen-
sated and amplified refer-
ence voltage output (Fig. 1,
pin 6). This output voltage
is typically 7.15 volts and
capable of supplying up to
15 mA of current. Current-
sense terminals (pins 2, 3)
allow the user to select the
upper current limit of the
supply. Also, the 723 has a
built-in error amplifier di-
rectly coupled to an “on-
board” series pass transis-
tor. This combination is
capable of supplying up to
150 mA. The line and load
regulation of the supply
will be typically 0.1%.
Some of the 723’s other
features are low current
drain, low temperature



drift, and high ripple rejec-
tion. Another good feature
is the $.35 to $.50 price tag
in single quantities. It is, in
fact, uncommon not to
find a 723 stuck some-
where in an OEM industrial
supply.

External Components

Before we get into the
design calculations, take a
look at Fig. 2. T1, C1, and
Q1 (or Q1 alternate) are the
only external components
needed for this supply, the
remainder of the compo-
nents being mounted on
the PC board. Looking at
T1, you can see | have
drawn a center-tapped
transformer. If you have
this type of transformer,
diodes D1 and D2 are used
in a full-wave, center-
tapped configuration using
pads C, D, and E on the PC
board. If your transformer
has no center tap, use
diodes D1 through D4. Con-
nect the transformer leads
to pads C and D on the
board and you have a full-
wave bridge configuration.
I have found that a 12-volt
filament transformer with
a bridge rectifier works ex-
tremely well for output
voltages from 2 to 7 volts
and a 24-volt control type
transformer with a bridge
rectifier is an excellent
choice for output voltages
of from 9 to 25 volts. Make
sure the transformer sec-
ondary current rating is
high enough for your sup-
ply design. There will be
some more comments
about T1 later on.

Diodes D1 through D4
must be chosen to handle
the current you design the
supply for. The popular
1N4000 series diodes are
excellent for current levels
of up to1 Amp. The 3-Amp
epoxy “bullet” rectifiers
are so inexpensive that | try
to keep some on hand all
the time (MR 500 series). If
you are fortunate enough
to be able to obtain some
Motorola MR 751s, a
6-Amp device, these also
may be used on the board.

The diodes should have a
piv rating of at least 50
volts. By using a glass-
epoxy board material with
2 oz. copperclad, the runs
on the board are easily
wide enough to handle 6
Amps with less than 10° C
temperature rise. For de-
sign currents higher than 6
Amps, the rectifiers, filter
capacitor (C1), series pass
transistors (Q1, alt.), and C3
may be wired externally
with heavy wire. The cir-
cuit board can then be
wired in as a control sys-
tem for the regulated sup-
ply. (See Fig. 3)) If you use
the board in this manner,
do not use R7, which is the
current-sensing resistor.
Mount the fuseholder for
F2 externally, instead of in
the hole provided on the

design current. Although
not shown in Fig. 2, itis a
good idea to wire diode D6
at the output terminals of
the supply. This is a “free-
wheeling” diode that will
protect the regulator board
from any inductive tran-
sients coming back to the
supply from the load (e.g.,
a T-R relay). A 3-Amp,
200-piv device is suitable
for D6.

At this time, it is worth
mentioning that Q2 (Fig. 2)
will require some heat sink-
ing at the higher current
output levels. To do this,
you might even wire an ex-
ternally mounted 2N3053
or 2N3055 to the Q2 pads
located on the PC board.

Unless you have a river
flowing nearby to cool Q1,
a bit of caution must be ex-

here. A 2N3055 has a pow-
er dissipation specification
of 115 Watts if you can
keep the case temperature
at25°C(77°F). Following a
derating curve for this tran-
sistor, Q1 can dissipate up
to 63 Watts at a case tem-
perature of 100° C (212° F).
What this translates to is
approximately 4 Amps of
current with a 15-volt drop
from collector to emitter.
Allow one 2N3055 for
every 4 Amps of output
current and, by all means,
heat-sink them! Also, if you
sink Q2 well, it is capable
of driving up to four
2N3055s connected as
shown in Q1 (alt). The
other alternative, as pre-
viously mentioned, is to ex-
ternally mount Q2 and
wire it into the board. The
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Fig. 2. Power supply schematic diagram.
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the Q1 and Q2 case tem-
peratures below 100° C to
achieve the best reliability.

There will be a special
section on C1 later on in
this article.

Overvoltage Protection
(ovp)

The ovp circuit, an SCR
crowbar-type, is optional in
that it has no effect on the
operation of the regulator.
If, in fact, you opt for a
variable supply, it can be a
nuisance. But, if you have a
nice new SSB rig, it can
save you a bundle. The cir-
cuit consists of an SCR, C8,
R10, C7, R6, D5, and RS5.
The only variable in the cir-
cuit is zener diode D5. The
zener should be rated 2 to
3 volts higher than the
regulated output voltage
and have a 5% tolerance.
The ovp circuit operates as
follows: Any rise in the out-
put voltage above the rat-
ing of D5 will fire the SCR.
After firing, it will remain
in the on state until fuse F2
blows, thereby protecting
the load from a gross over-
voltage. Choose a rating
for F2 approximately 20%
above the design current.
Resistor R6 prevents any
anode-gate leakage cur-
rent from inadvertently fir-
ing the SCR. Capacitor C7,

along with R5, acts to pre-
vent any power line switch-
ing transients from firing
the SCR. This is especially
true under no-load condi-
tions. C8 and R10 form a
dv/dt (voltage change to
time change) network that
prevents the SCR from
turning itself on due to
high rate-of-rise voltage ex-
cursions across the device.
There are anode and gate
pads for the SCR clearly
marked on the board. Also,
there is a hole drilled in the
common foil, just below
the SCR mounting hole, for
the cathode connection.
When mounting the SCR,
use the insulating washer
that usually comes with
the device. The stud is the
anode connection and,
without the washer, the
mounting nut will come in
contact with the common
foil. If there is no insulating
washer with the SCR, one
can be easily fabricated by
peeling the copper from a
small piece of circuit
board material. The unclad
material may then be used
as the washer.

Remote Voltage Sensing
(rvs)
Rvs, a feature of this sup-

ply, is seldom discussed in
literature. To better under-
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Fig. 3. Wiring arrangement when the 723 is used as a con-
trol system for an external regulated supply. Run rvs wires
from PC board. Do not use jumper (Fig. 4).

stand the value of rvs, let’s
take a look at what can
happen when it isn’t used.
All electrical connections
are imperfect, as they have
sonie resistance associated
with them. The same holds
true for wire. Consider a
connector resistance of 50
milliohms and a power
lead resistance of the same
magnitude. That is like put-
ting a resistor with a value
of 0.15 Ohms (two termina-
tions and a conductor) in
each lead of the power
cable. This comes to a total
resistance of 0.3 Ohms.
That doesn’t sound like
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Fig. 4. Component layout.

much, but, when multi-
plied by 10 Amps, the resul-
tant voltage drop in the
cable is 3 volts. Not good!
Now, if we could sense
voltage out at the load, the
cable drop would still be
there while the regulator is
being “fooled” into putting
out enough extra voltage
to compensate for this
drop. With this supply de-
sign, all that has to be done
is to run two small wires
in parallel with the power
cable wires. Tie them to-
gether at the remote load
location and you have rvs.
(Connect the +S and the
+V wires together, also
the —S and the — V wires))
The reason you may use
smaller wires is due to the
fact that only a few milli-
amps of current are re-
quired to drive the error
amplifier in the 723. Re-
member, the higher the
current levels that you
work with, the more impor-
tant it becomes to use rvs.
R3 and R4 are shown to be
39 Ohms. Any value you
happen to have between 2
and 10 Ohms will be satis-
factory here. If you do not
wish to use remote sensing,
a jumper may be installed
in place of R3 and R4.

Let’'s Regulate

The regulator portion of
this supply consists of C2,
R8, R9, C6, the 723 IC, C4,



Q2, Q1, R7, C5, R2 and R1
(Fig. 2). The circuit, when
constructed with a jumper
between pins 5 and 6 of the
IC (in place of R8), is for
output voltages of between
8 and 24 volts. Do not use R9
and C6 in this case. Remem-
ber our reference voltage
(Vref) output of 7.15 volts?
In this connection, the ref-
erence voltage is applied di-
rectly to the (+) input of the
error amplifier. Therefore,
the (—) input of the error
amplifier must be 7.15 volts
in order for the 723 to be in
a stable condition at Vg,
pin 10. Let’s go through
a simple calculation and
see how we can design for
an output voltage of 13.5V
dc so that you can run your
new 2 meter rig or maybe a
mobile unit brought in for
the winter. Looking at the
schematic, we see that the
voltage at pin 4 of the IC,
the (—) input of the error
amplifier, is derived from a
voltage divider R3, R1,
pads 2 and 3, and R2 and
R4. R3 and R4 are very low
value resistors that allow
for rvs and, therefore, have
no effect on our calcula-
tion. Pads 2 and 3 allow for
an external voltage adjust-
ment if desired. So now
we’re down to two resis-
tors, R1 and R2. The value
of R2 is not critical (some-
where between 1k and 3k is
fine), but must be chosen
first. Let’s say a 2k resistor
is handy for R2, The volt-
age across R2 must be
equal to our reference sup-
ply, again 7.15 volts. Our
supply is supposed to oper-
ate at 135 volts, so the
voltage across R1 will be
13.5 volts minus the drop
across R2 (715 volts). A
proportion will give us the
value for R1. The equation
is as follows:

Rl _ R2
V R1 V R2
Solve:
R1 2k

R R Rl AT
715 X R1 = 6.35 x 2k

635 X 2k
O s AT

1776 Ohms.
Use 1800 Ohms, 5%
tolerance, 1/4- or 1/2-Watt.

This will give you an out-
put voltage very close to
13.5 volts. If you would like
to trim Vgut, use a 1300-
Ohm resistor for R1 and
wire a 1k variable resistor
to pads 2 and 3. This will
give you 13.5 volts output
at approximately 50% of
pot rotation, giving you
plenty of trim range. Other-
wise, don’t forget to jump-
er pads 2 and 3 if you use a
1.8k resistor for R1. When
using the 8-through-24-volt
connection, place C4 at
C4A, Fig. 4. C4 is the com-
pensation capacitor and
provides a high-frequency
breakpoint in the error-
amplifier circuitry, pre-
venting unwanted oscilla-
tions.

In order to use the sup-
ply for voltages of less than
7 volts, only minor changes
need be made. Resistor R2
will not be used. Place a
jumper in pads 2 and 3 and
also in place of R1. In do-
ing this, the output voltage
will be placed directly on
the (—) input of the error
amplifier. Let's say we
want 5 volts output for
some TTL circuit we have
or maybe that new micro-
computer the UPS man just
delivered. All that has to be
done is to divide the
7.15-volt reference supply
down to 5 volts. This
calculation will be the
same as the previous one.
Choose R9 (any value from
1k to 3k). Let R9 = 1k. This
time the equation is:

_R9__ gBo"

V R9 V R8

Solve:

1k _ _R8

5 715—35

R8 X 5 =1k X 2.15
1k X 215

BN =

430 Ohms.

fo—8.33ms——f
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339v /
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ERIPPLE » EPEAK - ECISCHARGE

CAPACITOR
DISCHARGE TABLE

% CISCHARGE TIME

0.25RC

60 0.50RC
30 0.7SRC
32 I.0CRC

Fig. 5. C1 calculations.

Use a 5% tolerance, 1/4- or
1/2-Watt resistor, Now we
have the R8 and R9 values
we need for our 5-volt sup-
ply. Capacitor Cé6 is used to
filter out any “white noise”
present in the Vi ef output
and in R8. Also, place C4 at
C4B, Fig. 4

For output current levels
of 6 Amps or less, R7 must
also be calculated. R7 is
the current-sense resistor
and its value will set the
maximum output current
of the supply. When the R7
voltage reaches 0.6 volts,
the 723 will start reducing
the output voltage in an at-
tempt to keep the output
current constant. This cal-
culation is the Ohm’s Law
relationship R = E/I, where
R is the value of R7, Eis 0.6
volts (the specified CL —
CS voltage), and | is the
supply current limit. The
calculation for R7 is as
follows: R = 0.6/2 Amps =
0.3 Ohms. Don’t forget the
power dissipation in R7.
That calculation is as
follows: P = E X | = 0.6
X 2 = 1.2 Watts. At the
risk of not having current
limiting, or waiting until
you can procure this low
value resistor, a jumper
may be used in place of R7
As long as R7 is in place,
the supply can even stand
intermittent short-circuit
conditions at the output
terminals with no resulting
damage.

If you’'ve read this far,
it's time to get a cup of
coffee or maybe a nice
cold 807. We still have a lit-
tle more to go.

C1 Calculations
There are various ways

to find a value to be used
for C1; most of them use
higher mathematics. To
me, that is an exercise in fu-
tility. What | will explain
here is a simple method
that works very well, and
can be easily verified if you
have access to an oscillo-
scope. Again, for the sake
of numbers, let’s work on a
13.5-volt, 2-Amp supply de-
sign. | will assume you
have found in your junk-
box a 24-volt center-tapped
transformer. The first
step is to add 5 volts to
your design output volt-
age. The reason for this is
to make absolutely sure
that there is enough
voltage to overcome the
base-emitter drops (Vpe) in
the regulator transistors,
and give the series pass
transistors some ‘'‘operat-
ing room.” Adding5to13.5
volts gives us 18.5 volts.
This value is placed at the
point labeled E DIS-
CHARGE, Fig. 5. Now, sup-
pose you would like
to use the full-wave,
center-tapped connection
as previously mentioned
Divide the 24-volt rating by
two. The reason this is
done is that you are only
using half the transformer
winding by connecting the
center tap to common
This will give you 12 volts,
which is an rms value. To
find E PEAK, the value C1
will charge to, multiply 12
volts by 1.414 (E PEAK = E
RMS X 1.414). This value,
16.97 volts, does not meet
the minimum value of 18.5
volts required by the sup-
ply design. E PEAK should
be a minimum of 5 volts
higher than E DISCHARGE,
or the filter capacitor (C1)
will become very large (ex-
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pensive). This dictates the
use of the 24-volt trans-
former in a bridge rectifier
configuration. It also
means that you have to
come up with two more
diodes. The value for E
PEAK will now be 24 X
1.414 or 33.9 volts. Now we
have 15.4 volts before
we’re down to the E dis-
charge value. The next step
is to find out what percent
18.5 volts is of 33.9 volts
Divide E DISCHARGE by E
PEAK. 18.5/33.9 = 5457 or
54.57%.

Now go to the capacitor
discharge table in Fig. 5
and find a percentage val-
ue closest to the above
calculation, in this case
50%. Across from this you
will find 0.75 RC. What this
means is that in the 0.75
time constant, the capaci-
tor will discharge to 50%
of its initial value, E PEAK.
Now R X Cis a formula we
can work with to find the
value for C1. Remember t
= RC? To find a value for t
to be used in this formula,
solve the equation 8.33
milliseconds = 0.75t. The
time value, 8.33 millisec-
onds, does not change, as it
is the period between the
pulsating dc peaks that
charge C1 (60 Hz line fre-

I -V =S +S +V
o

38

quency). 0.75 is the table
value reached by the E
PEAK, E DISCHARGE cal-
culations. Solving the
equation, we get: t = 8.33/
0.75 = 11.1 milliseconds.

We now need a value for
R to complete our C1 cal-
culation. This value can be
found from R = E/I where
E is the E PEAK value and |
is the supply current design
value, or 2 Amps. Solving
this equation, we get R =
33.9/2 = 17 Ohms.

To find the value of C1,
use t = RC. Solving this,
we get: 11.1 milliseconds
= 17 Ohms X C. C =
11.1/17 = 0.652. To get uF,
multiply 0.652 X 1000 =
652 uF for C1. Now 652 uf
is the minimum value. Any
capacitor of this value or
larger is suitable. The volt-
age rating for C1 has to be
greater than E PEAK. In this
case, a 50 V dc unit should
be used. This method is a
bit arduous, but, nonethe-
less, it’s a lot easier than
some other methods.

Potpourri

| would like to make
some more comments
about T1 at this time.
Transformers with second-
ary current ratings of two

Fig. 6. PC board artwork.

to three Amperes are very
reasonable. If you would
like to design a 12-volt,
10-Amp supply, the trans-
former cost may become
quite high. Remember the
older tube-type TV sets?
The power transformer
used in these sets is good
for 350 Watts continuous
duty. In the Radio
Amateur’s Handbook, in
the power supply section,
there are excellent instruc-
tions on rewinding trans-
formers. Also, in the sec-
tion on construction prac-
tices, you can find a cop-
per wire table that will
guide you in selecting the
right size wire for your new
secondary winding. Re-
winding is not difficult and
your efforts will be well
rewarded. Another advan-
tage is that rewinding
enables you to keep the Q1
power dissipation down by
reducing the E PEAK (Fig. 5)
value to a reasonable level
for your supply design.

At no place in this article
have | mentioned tying
common (—V) to the
chassis. Also, on the PC
board artwork (Fig. 6) you
will not find any mounting
holes in the common foil.
This is done for two good
reasons. The first is safety!

Connect that third wire
(green) in your power cord
to the chassis. All of your
equipment should be well
grounded. The second
reason is for convenience.
With a floating supply, the
positive and negative con-
nections may be treated
just like a battery. Remem-
ber that microprocessor
the UPS man just deliv-
ered? Just found out you
needed a negative supply
for some PROMSs? Build
two of these supplies. Tie
the positive output of one
to the negative output of
the other and you have a
plus/minus supply. The ap-
plications are unending.

In Summary

| believe an outline of
the steps you need to go
through in designing this
supply is in order. First, the
regulated output voltage
and rated current must be
selected. If the voltage is
above 8 volts, calculate
the values for the R1 and
R2 voltage divider. If the
voltage is 7 volts or less,
calculate the R8 and R9
voltage divider. {f R7 is
used, calculate that value.
Select zener diode D5 in
the ovp circuit if used.
Select resistors R3 and R4
if rvs is to be used. Decide
on the number of transis-
tors to be used at Q1 or Q1
(alt.), and select the correct
diodes for D1 through D4.
Finally, run through the T1
and C1 calculations.

This sounds like a lot,
but many of the above
steps are quick and easy.
The remainder of the com-
ponents mounted on the
PC board are common to
all designs

The 723 is a great IC
Give this supply your best
shot and I’'m sure you’ll be
very happy with the results.
For those of you who wish,
| can supply a high-quality
predrilled circuit board for
this article. The cost is
$4.50 postpaid. An SASE
will bring an answer to any
questions you may have. ll



A Touch of Class

— nifty $35 operating console

For comfort and convenience, this bench can’t be beat.

Horace M. Lewey, Sr. WA4CUD
2405 Cyprus Street
Greensboro NC 27405

onsole design can
make a world of dif-
ference in your enjoyment
of ham radio. Comfort,
convenience, and ease of
operation were the criteria

P

set for the construction of
this operating bench. The
finished product provides
all that and is very strudy
as well.

Figs. 1, 2, and 3 show
how everything goes to-
gether. The parts list gives
all the materials you will
need

16in.
I'/ o \
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374 X 3 PINE

NOTCH OUT
FOR 2x2

Fig. 1

Parts List
two %" x 4' x 8’ plywood
four 2" x 2" x 8 pine or oak
three %" x 3" x 6' pine (for front panel and shelf braces)
24 V4" x 2%2"-long bolts
24 flat washers
four roller casters

small can of plastic wood
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You should countersink
all holes for the bolts and
screws, fill them with
plastic wood, and sand
them smooth before paint-
ing or staining. This will
give you an attractive
finish. Leave a one-inch
overhang on the sides of
the top shelf and the desk-
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Fig. 2.

top, as you can see in the
photo. B
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How To Bury Coax

— the garden cultivator technique

Ye keep what ye sow.

Max Holland W4MEA
Rt. 3, Rawlings Lane
Madisonville TN 37354

Aground plow is often

used to bury coax
cable. This special device
usually is attached to the
rear of a tractor and can
put the cable down 8-12
inches in the ground. See
Ham Radio, May, 1970,
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page 66, for procedure.
Having no access to a
ground plow, | had to use
the Armstrong method. It
is difficult to bury 100 feet
of coax cable in this man-
ner. Using the tip of a chain
saw to cut a slot in the
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ground is dangerous and is
hard on the chain.

My neighbor, WA4K]JA,
has a garden cultivator
which has been in his
family since the 1930s. By
changing to a narrow
plowshare which was made
from a piece of band iron
1% inches wide, we were
able to make our own
ground plow.

The work is still hard, but
it is easier than using a
shovel. The narrow cut in
the lawn disappears after
several weeks.

The garden cultivator is
a Planet Jr. made about
1935. Over the past 50
years of amateur radio,
people have operated
mobile from cars, air-
planes, boats, bicycles,
balloons, lawn mowers, go-
carts, and tractors. To the
best of my knowledge, this
is the first time anyone has
operated from a garden
cultivator. The rig is a
TR-22 with 1-Watt output.
The antenna is a 5/8-wave
whip. The antenna pattern
will change depending on
the depth of the cut.ll



FT-7 MOBILE/BASE HF TRANSCEIVER

Model FT-7 (20W PEP)

The all-solid state FT-7 transceiver provides high performance on the 80M-
10M bands. Operating on upper or lower sideband and CW, the compact pack-
age provides many features engineered for convenience while mobile. A
single knob provides all transceiver tuning, and the state-of-the art noise
blanker minimizes impulse-type noise found in mobile applications. The FT-7
is designed for operation directly from your car’s 12 volt battery or from its
matching DC Power Supply.

& Single knob tune-up eliminates fumbling around panel searching for load
and plate controls B Extremely compact size for installation under dash-
board W 100 KHz calibrator is built in B Semi-break-in with sidetone
B MOS FET receiver front end B Receiver offset tuning B Provision for
crystal-controlled operation B Choice of frequency control between inter-
nal VFO, fixed channel, or external VFO B Power consumption 3A transmit,
0.4A receive (13.5VDC)

NEW ... FT-202R HAND HELD

Tops for emergency work, tower and antenna adjustments, the Yaesu
FT-202R is what you have been asking for! Small (67 x 49 x 171 mm) and light-
weight(only 400g, less batteries), it has full 6 channel capability (3 supplied;3
optional) wrapped in a tough impact-resistant ABS case. Complete with
flexible helical whip antenna, S/power meter, squelch and tone burst, it’s the
affordable Handie you have been waiting for! At your dealer’s now, ask for the
Yaesu FT-202R—*“THE HANDIE".

# Price And Specitications Subject To

Change Without Notice Or Obligation
‘- mgg
o ——

ATRA U

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
1278E YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246




Mobile Antenna Ingenuity

— cheap HF radiators

A Kool-Aid budget, a Champaign result.

George M. Ewing WASWTE
P.O. Box 502
Cheboygan M1 49721

F0ur or five years ago,
there was a terrific
bargain at a northern Mich-
igan hamfest. | unloaded a
junky Hallicrafters S-38 for
fifteen dollars, and spent
the money immediately on
a cardboard carton labeled
“Mobile Stuff.” Along with
a lot of really useless junk,
| found a Hustler mast, a
bumper mount, three res-
onators for 80, 40, and 20, a
desk mike, and twenty feet
or so of good coax. The
mobile antenna was bolted
to the rear bumper of my
trusty Barracuda right
there in the hamfest park-
ing lot, and, with an aging
NCX-3 and a borrowed
Heath HP-13 supply, | was

on the air almost immedi-
ately and enjoyed several
years of rewarding low-
cost mobile operation.

Almost four years later
to the day, while visiting
some friends at a confer-
ence in Lansing, Michigan,
I came out of a motel to
behold a horrible sight: The
mast, mount, and the
eighty meter resonator had
been ripped off, leaving
the chrome bumper itself
twisted like a pretzel! For-
tunately, the rig itself was
safe, still tucked under my
pillow in the motel room,
and | had purchased a
spare resonator for a cou-
ple of dollars the year
before. For the rest, | head-
ed straight for my (former)
auto insurance company,
Divestiture & Bombast
Mutual

Following lengthy nego-

Changing resonators.
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tiations, | left the insurance
office with ten measly
dollars in search of a new
ahtenna and insurance car-
rier. One look in a catalog,
which listed the mast sec-
tion itself for over twenty
dollars, was so discourag-
ing that | shelved the whole
project, resolving to limit
my mobiling to VHF until
another hamfest bargain
came along.

Several years more went
by, and | replaced the
venerable Barracuda with
the bent bumper because |
could no longer stand 10
miles per gallon on pre-
mium gas. A long Thanks-
giving vacation trip to a
science fiction conference
in Champaign, lllinois, was
coming, and, while | now
had a good 2m FM rig, |
would be out of range of
repeaters for a good part of
the journey. | decided to
try and build a replace-
ment for the missing
Hustler. | had managed to
come up with a spring
similar to the one on the
original bumper mount for
a dollar from a CB friend.
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This left about nine bucks
in the fund, no machine
shop facilities