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IT'S AFACT.. . HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIFIERS IN THE WORLD,
WHETHER FOR AMATEUR RADIO, COMMERCIAL OR MILITARY USE, WE OFFER A CHOICE QF FIELD PROVEN STATE-
OF-THE-ART UNITS TO FIT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

IKD 5 ..the newest member of the famous Henry Radio family of fine
ampliflers. And we're still convinced that it's the world’s finest linear in

its class The 1KD-5 was designed for the amateur who wants the quality and dependability of the
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will settie
for a little less power. But make no mistake, the 1KD-5 is no slouch. Its 1200 watt PEP input (700
watt PEP nominal output) along with its superb operating characteristics will still punch out clean
powerful signals...signafs you'll be proud of. Compare its specifications, its features and its fine
components and we're sure you will agree that the 1KD-5 is a superb value at only $695.

i o QKD_ 5 We have been suggesting that you look inside any amplifier before you
i buy it. We hope that you will, If you "lift the lid” on a 2KD-5 you will see
only the highest quality, heavy duly componenis and careful workmanship...attributes that
promise a long life of continous operation in any mode at full legal power. The 2KD-5 is a 2000 watt
PEP input (1200 watt PEP nominal output) RF linear amplifier, covering the 80, 40, 20, and 15 meter
amateur bands. It operates with two Eimac 3-500Z glass envelope triodes and a Pi-L plate circuit
with a rotary silver plated tank coil. Price $945.

And don't forget the rest of the Henry family of amateur amplifiers...the Tempo 2002 high power
VHF amplilier and the broad line of top quality solid state amplifiers. Henry Radio alsc offers the
3K-A and 4K-Ultra superb high power H.F. amplifiers and a broad line of commercial FCC type
accepted amplifiers for two way FM communications covering the range to 500 MHz.
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It you want to move up to the very

best, this iz it. The 2K-4A offers en- EEWW’IWILE FEEEEU{‘EEFJFEEBEH (800) 421-6631
1
gineering, construction and fea- cgrma r:=|ad::tgxplegs‘. call collect on our regalar numbers.

[
I di . Loaf
“;Tu-l::‘:??uu ?egﬂwif ’ 11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
tor as long as you 931 N. Euclid, Anaheim, Calif. 92801 714/772.9200
wish. §1185. Butler, Missouri 64730 816/679-3127

Prices subject to change without notice.




Rack Attack from DenTron

Compoenents are the |atest in communication systems adapting to your stations’ needs. The DTR-3KA and DTR-1200L are egulpped
with heavy-dutly handies-for easy rack mounting and rack brackets that can be easily removed. The DTR-1200L linear amplifier pro-
vides 1200 watts SSB and 1000 watts CW input continuous duty. it features large 3% 7 shadow box, back lit meters for easy reading,
and tuned input for compatibility with solid state or tube transceivers. The DTR-3KA antenna tuner handles a full 3KW PEP. [t
features a built in 2KW dry dummy load with thermostatically controlled forced air cooling, a remote sensor box to insure metar
accuracy and 50 OHM impedance. Component racks available at your DenTron Dealér.

DTR-1200L Linear Ampfifier

Frequency Ranges: FGC Type -Accepied
80 Meter Band 3.45 4.6 MHz Size: 51" Hx 17" W x 13" D (19" W with
40 Meter Band 6.00 - 9.0 MHz rack brackets)
20 Meter Band 10.00 - 16.00 MHz Weight: 46 pounds

15 Meter Band 20.85 - 23.50 MHz
10 Meter Band Export Modet

Modes: UISB, LSB, CW. RTTY, SSTV DTR-3KA Antenna Tuner
Power lnput: 1200W - SSB, 1000W - CW
Power Requirements: 234/117 VAC 50/60 Hz : 1.8 - 30 MHz continuol
RF Drive Power: 150 Watts maximufm and 65 watts E[,'ﬁﬂ”ﬁ”{f&%’;%'gg&%ﬁy L(:er - F%rced Lje.itrl%oo;ed
minimum fer 1 KW DC Input. tnput Impedance: 50 ohms (Resistive) to transmitier
DC Plate voitage: idle + 2300V approximale Antenna inputs
Duty Cycle: 100% SSB, OW, RTTY, 55TV Coax 1, 2 & 3- unbalanced—may range from a few
input Impedance: 50 Qhms Hominal ohms to a high impedance
Input VSWR: 1.5 ta 1 ayerage Long wire - low to high impadance
Output impedance: 50 Ohma naminal Balanced line = 75-660 ohms
Antefina load VSWH: 2 to 1 maximuir Power Capability; 3000 watts P.E.P.
ALC: ne_ga}i\'e going. adjustable from front Wattmetar 200 watts forward
aNE 2000 watts forward
Spuricus Emissions: MD - greater than 30 db dawn 200 watls ,-ef]e‘gted
Harmanics - greater than 40 ab down Accuracy: + 5%

Switchable 12VDC accessory cufput-voltags Remoie s&nsor box
Muitimeter 3vz" backlil meters

Plate Vollaga 0000V DE Bummy Load; with manual or automatic forced air

Plate Cyrrent 0 - S0dma gooling

Relative CQulpur Adjastable Irtegral 3KW Balun
Front Panal Plate Voltage Switching CIRGLES DN AEADER SERVICE CARD

| r————
L DTR-1200L
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can assume no responsibility for loss
or damage to any material. Please
enciose a stamped, seif-addressed
envelope with each submission. Pay-
ment for the use of any unsalicited
material will be made upon accep-
tance. All contsibutions sheuld be di-
rected to the 73 editoriai offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:
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A NOTE

Some years ago, in my pre-Green past, | was employed in a moving and
storage warehouse. The owner was something else. If we were booked to
capacity, he would book more storage. If we were overbooked, he would
book still more, ““No’* was not in his vocabulary. “But Sir, we have 200,000
pounds more than we can handle right now! How can we take in another
50,000 tonight? Where can we put it?” | don’t care where you put it! Put it
somewhere, put it anywhere, because we’ve got another 100,000 coming in
tomorrow!”

Now, this man was definitely snapped out. Even though | thought he was
highly successful, | knew he was crazy and figured he had to be at the top of
the entrepreneurial heap. Then | met Wayne Green.

It is not easy working for Wayne. Being subject to a hard taskmaster is dif-
ficult enough, but having to deal with one who never sleeps falls under the
cruel and unusual clause. He works at least 100 hours a week—at least. He
produces more editorial material per month {55 magazine pages in July, in
four different publications) than possibly any other editor/publisher in the
world. He travels, makes guest appearances, gives speeches. He turns out
correspondence by the bushel. He reads scores of other publications every
month. He monitors the day-to-day operations of a multi-division corpora-
tion. And he expects everybody else to keep up with him. Right.

He has his faults, If his pen is mightier than his sword, his tongue is—more
often than not—sharper than his pen. “l den’t want to hear about problems
—I| want SOLUTIONS!” He will listen attentively to a well-reascned pro-
posal, but don’t iry to snow him with meaningless drivel. Don't interrupt him
when he’s typing. Repeat—Don’t interrupt him while he’s typing! Don’t use
the color brown. Don't be late for the staff meeting, and did you bring the
chart | asked you for? Why is that halftone muddy? Why are there so many
quotation marks here? We need to hire ten more people by next Tuesday.
Here's an idea for a new magazine—| want the finished product in my hands
in a month. Think, think, think. Push, push, push. Never Say Die.

For Wayne Green, no possibility is too remote to be investigated, no idea
too wild to be pursued. We of his staff would just like to say thank you to
Wayne for the twenty years of NSDing it took to get 73 to this point at which
we can all take part in this 20th Anniversary celebration. We know that
you're highly successful, but there are those of us who are beginning to
think that maybe you might not be crazy. So thank you, happy 20th, and, yes,
we know that you'd rather have an ad in this space.

J.B.
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NEVER SAY DIE

editorial by Wayne Green

STATUS REPORT

On the event of our twentieth
anniversary, and particularly for
you readers who have hung in
there for much ot that time, |
thought you might iike to know
where we are with our many
projects at this time...and
where we're aiming.

Starting with 73 Magazine,
the backbone of our whole pub-
lishing organization, we're in
reasonably good shape. We
have for years published more
articles and even more pages of
articles every menth than any
other ham magazine...often
more than all others cembined.
A recent count put us at about
two and a half times as many ar-
ticles as QST.

In case you haven't taken the
time to count, 73 also has more
pages of paid advertising than
any other ham magazine. Our
survey earlier this year shows
why: 73 readers number slightly
over 150,000 and are spending
an average of $9,500,000 a
month on ham gear and acces-
sories, Obviously the ads and ar-
ticles in 73 are influencing this
flow of sales.

With nearly $10 million a
month changing hands, it is no
wonder that 73 has so many ad-
vertisers. This benefits you in
several ways. . . first by making
the magazine larger and even
more packed with articles. Then
it keeps the flow of money going
into our industry and thus pro-
motes the development of prod-
ucts to make hamming more
fun. It aiso encourages ama-
teurs to work on new inventions
which we will eventually see as
articles in 73 and then as com-
mercial products. Everyone
gains and amateur radio pays
for its space in the spectrum by

helping the development and
pioneering of new equipment
and techniques for everyone.

We really can’t farget that it
was via amateur radic that FiM
repeaters became a worldwide
phenomenon. . .that sideband
became a practical communica-
tions medium. . . that slow scan
television was developed and
used. The list is a long and hon-
orable one. But without maga-
zines such as 73, these de-
velopments would not be prac-
tical. It takes the cross-fertiliza-
tion of ideas and the work of
many peopie to make each of
these ideas come to fruit.

In the 1980s we'll be pushing
hard for amateur radio to pio-
neer many more breakthroughs
in communications. Such ideas
as automatic identification,
microcomputer-oriented com-
munications, wide-band tech-
niques, synchronous detection
of DSB signals, use of commer-
cial satellites for ham com-
munications, new ideas in slow
scan which would made it use-
ful to virtually every ham, pan-
oramic reception, a new design
technique for transceivers,
packet communications with
look-up dictionaries on a chip,
etc. You, the readers, will be in-
venting these communications
systems and we'll be publishing
them and helping you start suc-
cessful companies using these
new ideas.

Another very serious need is
for a massive attack on the lack
of ham growth. To me this means
that every ham club in the coun-
try must organize toc get new
licensees into their classes,
preferably frem the high schools.
Not only do we need more ama-
teurs, and need them desperate-
ly, but the country needs the

technicians and engineers
which will resuit from this pro-
gram. If we are ever going to get
technical leadership of the
world back from Japan, we have
to out-nam them. . . and they are
about 800% ahead of us on the
basis of active hams per capita.

Part of our attack will have to
be centered on Washington,
with pressures on both the FCC
and Congress. We need to get
deregulation going again and
assert control over our hobby.
We have shown that we candoit
and we should be aliowed 10 ex-
pand this function. It will only be
through such dereguiation that
we will be able to do the experi-
menting, inventing, and pioneer-
ing which must be done during
the next few years. The insis-
tence of the FCC that hams only
use modes of communicalions
which are over 20 years old (so
that their ancient monitoring
stations can copy ali signals)
has put a heavy chill on amateur
inventivenass and must be end-
ed.

Another part of our attack
should be on a national basis,
where we must do everything
possible to get our activities in-
to the media. .. with coverage
of important amateur services
being reported on television, in
newspapers, and via articles in
the national magazines. The
more we make amateur radio
known for its benefits to the
country, the easier it will be to
recruit new hams into our
classes and the easier it will be
to get needed legislation through
Congress or the FCC.

Then there is the need for pro-
moting amateur radio on a world-
wide basis. 've been asking fora
$1,000 donaticn for my hamfest
talks toward a fund to work on

this situation for the last year
and have, surprisingly enough,
been able to get this. Recently,
the Richland, Washington, ham-
fest sent a check which has
gone into this world develop-
ment fund. During 1981 I'll be
available on a simiiar basis to
help hamfests draw larger
crowds {| hope).

The basic plan is to try to get
amateur radio into as many of
the lesser developed countries
(LDC) as possible, using the
scheme which worked so well in
Jordan. His Majesty, King Hus-
sein, has agreed to help with
this projeci, so with some fund-
ing, | should be able to get into
gear in time to perhaps help us
at the next ITU conference. The
African countries are becoming
more and more aware of their
need for communications and
the importance of developing
native technicians and engi-
neers, so our sales pitch will be
simpler than it might have been
a few years ago.

In ali, the most exciting years
of amateur radio are ahead of
us.

COMPUTERS

Well, so much for the ham-
ming end of things. The largest
part of our publishing activity to-
day is involved with microcom-
puters. . .and this appears to of-
fer us the greatest possibilities
or growth.

In 1975, shortly after the in-
vention of the microcomputer,
our group of 73 staffers started
up Byte magazine. Indeed, |
don’t think there was a person
on the 73 staff who was not in-
volved in getting Byfe going. It
was a ot of work and utterly dev-
astating to us when Byte sud-
denly moved out one night. The
litigation on that situation will
be long and expensive, with sev-
eral millions of dollars involved,
| expect,

Still, the 73 crew has survived
even tougher biows in the past,
such as an attempt by a previ-
ous business manager to put
the magazine under so he could
start his own magazine. That al-
most did it to us, but everyone
worked around the clock for
months and we pulled out of it.
Then there was an RS blitz,
from the same source, and that
was about as traumatic as any-
thing in my life. By the time the
Byte thing happened, we could
suivive just about anything.

It took a year before we were
on our feet enough to launch a
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second microcomputer maga-
zine, Kilobaud. It started off
much faster than Byte, but play-
ing catch-up is more difficult
than covering new ground, so
Byte is still ahead in circulation.
By the end of 1979, Kilobaud
Microcomputing had passed 73
in advertising pages and was
neck and neck and circulation!

In January, 1980, we started a
new magazine, 80 Microcom-
puting, devoted just 1o the
TRS-80 computer, its accesso-
ries and software. This turned
out to be one of the most suc-
cessful new technical maga-
zines in history, passing a hun-
dred pages of paid advertising
within nine months of starting
publication. The circulation
started at 50,000 for the first
issue and is expected to pass
100,000 by the end of this year.
This magazine is having a signif-
icant effect upon the sales of
the Radio Shack computer sys-
tems and may be the ane factor
which will help them stay ahead
of the coming Japanese inva-
sion of microcomputers.

The microcomputer field,
which started in 1975 with sales
of about $5 million {mostly by
ane firm: Mits), has grown at a
rate of over 300% per year on
the average, with no hint of any
slowdown, even in response to
the recent recession. Every per-
son in the field can find five jobs
or more since there is a desper-
ate need for trained people. Vir-
tually every hobbyist of the early
years is now working happily in
the industry. . .or has his own
firm.

Perceiving the eventual need
for massive amounts of soft-
ware 1o support the growth of
the industry, | started a small
group working on evaluating
programs submitted by inde-
pendent authors for mass publi-
cation and distribution in the
computer stores. This was
started in 1978, down in the old
potato cellar at 73 in our
250-year-old building on Pine
Street. That function has grown
to fill most of what used to be a
Peterborough motel, a 26-room
and restaurant compiex. The
lab, cne of the largest micro-
computer labs in the world, is
being geared to handle the
needs of two local colleges and
the high school as well as the
work required by Instant Soft-
ware. Almost a thousand pro-
grams are currently either in pro-
duction or nearly ready for re-
lease.

The software programs are
supportive of the TRS-80 and a
half dozen other popular micro-
computer systems. They are be-
ing produced in three European
languages and several more are
scheduled before the end of the
year, A production plant is being
organized for opening in Ireland
to supply the European, African,
and Middie East markets.

Plans are also well along for
massive support of new micro-
computer systems through con-
version of existing successful
pregrams for use on the new
systems. These are popular with
programmers because one or-
der for a single program can pro-
vide a royalty on the order of
$25,000.

Instant Software is the larg-
est of the microcomputer soft-
ware pubiishers. . . and we hope
to keep it that way. The biggest
problem we face is in getting
qualified people to help us
grow...and in getting office
and production space in the
Peterborough area. The 40-room
house on Pine Street is full. The
Instant Software building is
full. . .now where?

There is no way to really know
how big the software market will
he for microcomputers, but esti-
mates by firms in the business
of making educated guesses
about the future of industries
put it at $10 billion within ten
years. | think they are low. With
microcomputers on every desk
in every office, plus in offices at
home, on every desk in schools
. ..and again at home for home
study, plus home computers,
we're looking at an incredible
computer market. Every one of
those computers is going to
need programs. ..and a lot of
them. These programs will sell
or rent for a few dollars up to as
high as thousands of dollars per
program.

In order to support this grow-
ing field, we are planning on
starting a business-oriented
computer magazine and an-
other in the educational field.

OTHER STUFF

In addition to my few personal
interests, such as hamming,
fooling around with computers,
gourmet cooking, skin diving,
skiing, hi-fi, etc., | read about 200
rmagazines a month to keep up
with my state of two arts as well
as the state of the world. There
are also demands on my time for
writing the editorials for four
magazines, answering a few

hundred letters a month, and
keeping up with a couple hun-
dred developing situations, law-
suits and the like.

Some of my time is taken in
traveling to visit computer
shows and manufacturers, do-
ing consultation, attending an
occasional hamfest or club taik,
and setling up representatives
for Instant Software in as many
countries as possible. Add to
that some work for the local
Chamber of Commerce, wherte |
am the vice president, my mem-
bership in the Naticnal Industry
Advisory Gommittee for the FCC
{NIAC), a few local Mensa meet-
ings, membership in MITA (com-
puter industry group) and ARMA
famateur industry), an oc¢ca-
sional newsletter for the USS
Drum reunions (I served on the
submarine during WWII), and
there is little time to waste.

My need to watch the televi-
sion 1 want on my own terms got
me involved with video record-
ers. . .and that has escalated to
video recording. | have in mind
making some video shows for
ham clubs and computer clubs.
If that turns out to e of interest,
I'll expand on that. Our camera
systems are working well and
I'mawaiting a new staffer or two
to get this plan into motion, This
may be a way to make my travel-
og of color slides available to
many ham clubs, since there are
iust so many hours in the day for
me to work. Videotapes might
be the answer.

MY AIM

If | can survive the amount of
work needed, I'm aiming for do-
ing all in my power to see that
we have gne million hams in our
country by 1985. [ think we need
them if we are going to have the
technical and pioneering devel-
opments we need. We are alsc
going to need them if we ever in-
tend to get the ball back from
Japan on technical products de-
sign and manufacturing. Fm
talking about consumer prod-
ucts such as television sets,
video recorders, calculators, in-
tegrated circuits, computer de-
velopments, ham rigs, etc.

in addition to that, | hope to
quickly get the microcomputing
industry together to set a stan-
dard for electronic mail. This
could solve much of the US mail
problem for us...and also cut
down on the cost and time
wasted on phone calls. | assume

Continued on page 244
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t A freshidea

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Freguency accuracy is an astonishing =+ .1 Hz over all temper-
ature extremes. Multipfe tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of course, there’s no : d
need to mention our 0 - S TS-32
1 day delivery and : y
1 year warranty.

COM SPAnT
HE=nT

TS-32 Encoder-Decoder

® Size: 1.25"x2.0"x .40 )

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

¢ Available in all 32 ETA standard CTCSS tones

S8-32 Encoder
e Size: .97x1.3"x .40" ‘
* Availabie with either Group A or Group B tones

Frequencies Available:

Group A
67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 37 162.2 5B
74.4 WA 97.4 ZB | 1273 3A 167.9 6Z
77.0 XB 100.0 12 131.8 3B 173.8 6A
79.7 SP 103.5 [A 136.5 47 179.9 6B
825 YZ 107.2 1B 141.3 4A 186.2 77
85.4 YA 110.9 27 146.2 4B 192.8 7A
88.5 YB 114.8 24 151.4 57 203.5 M1

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

Group B
TEST-TONES: | TOUCH-TONES: BURST-TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

* Frequency accuracy, + | Hz maximum —40°C to +83°C
* Tone lengih approximately 300ms. May be lengthened,
shortened or eliminated by changing value of resistor
Wired and tested: TS-32 $59.95, SS-32 $29.95 -,!',&,-}
=

ﬁ COMMUNICATIONS SPECIALISTS

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




Bill Pasternak WAGBITF
24854-C Newhall Ave.
Newhall CA 91321

Have you ever started reading
a book and found that you
couldn’t put it down? That's just
what happened to me last night.
The book | have just finished is
titled The Magic of Ham Radio,
written by a 60-year veteran of
amateur radio named Jerroid
Swank WBHXR.

The Magic of Ham Radio is
more than just a look into the
past. It's a detailed trip through
time narrated by someone who
has lived the story. It's some-
thing you feel rather than just
read. I{ has a rare something
that makes you a part of the
book —you are not just an out-
sider looking in on someone
else, reading somecne else’'s
story. The book is you, me, and
everyone else who has ever had
any contact with the amateur
service. Simply, the book is a
true joy, and one that can be
understood by anyone—a ham
or someone who dwells outside
our special world. The book is
priced at $4.95 and in my opin-
ion is worth every penny. It's
published by 73 and available
through direct mail order from
73, Inc.

FIELD DAY AND THE MEDIA
DEPARTMENT

For some reason, the media
has discovered Amateur Radio
Field Day. | have heard such re-
ports on my own radios and
have watched news coverage on
my very own Sony TV! For in-
stance, radio station KMPC here
in Les Angeles has a new week-
end format titled ‘“Weekend
L.A." Part of the program re-
volves around live on-the-spot
coverage of events taking place
in this town. On Field Day week-
end, KMPC sent one of its radio-
equipped News Cruisers, a re-
porter, and a field producer to
various Field Day sites to inter-
view the amateurs participating
in the event.

Under the watchful eye of pro-
ducer Kevin Gershan, the re-
ports were interesting, informa-
tive, and portrayed the amateur
service in a very positive light,
Never once was amaleur radio

confused with CB, even though
neither the producer nor air
taient was an amateur operator.
Obviously they had done their
preparatory work weil.

The same hetd true of TV
news coverage here in Los
Angeles. For instance, Metro-
media TV channel 11 had an ex-
cellent news feature about Field
Day which was recorded at a
site in Griffith Park. Here again
there was no confusion between
amateur radic and CB. The re-
port headlined the emergency
communications capability of
amateur radio. Others have told
me that similar stories were
aired by other stations on their
news programs. This news cov-
erage was not limited to the Los
Angeles area. Norm Brooks
K6FO, one of the staff writers
for Worldradio, telephoned to
tell me of his personal exper-
ience with the madia in regard to
Field Day.

Neorm'’s name and call were
part of a wire service story about
Field Day activities in the Sacra-
mento area. Apparently a net-
work producer for RKO General
in New York City read the wire
copy and attempted to contact
Norm. He was at his club’s Field
Day site at the time. After receiv-
ing the message, he returned
the producers call via a local
2-meter autopatch system right
from his club’s Field Day loca-
tion. He was able to give a rather
graphic demonstration of exact-
ly how amateur radio func-
tioned, in that the interview was
done via the autopatch! Laterin
the day, it was part of their net-
work news feed and thereby at-
tained naticnal status.

According to Norm, this pro-
ducer had also dene her home-
work in regard to the differences
between the amateur and Cit-
izens Band services. Never once
was there any mixup between
the two on the part of the inter-
viewer, There are similar stories
from amateurs in cther parts of
the country who were contacted
by the local electronic media
with the result being some very
positive publicity for our service.
It didn't take a disaster to bring
them to us, as is usually the
case. In my mind, this signals a
very positive step forward in
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gaining recognition for our hob-
by. | doubt if you wiil ever see a
prime-time network special
dealing with amateur radio, but
then again who knows what
some exec might have in mind.
Nevertheless, Field Day 1980
was probably the best publi-
cized outing of its type in the
history of amateur radio. And
.. .Field Day 1981 is only a year
away.

SIX METERS CONTINUED

Last month we began to dis-
cuss six meters, the deregula-
tion that occurred during the
summer, and a possible way in
which the band might be devel-
oped. Since as this month's col-
umn is being written, last
month’s has not yet reached
print, | cannot tell you of any
feedback on what | put forth last
month. Confusing? Remember,
there is a 60-day time lag from
when | write until the time you
read.

To continue, one question
most often asked of me is why
the six-meter band is deserted.
in many areas, this has been
blamed on TVl to television
channel 2. In other places, the
story is that everyone else Is op-
erating on two-meter FM. Both
are quite valid reasons, but six
meters is to me a very important
band regardless of the problems
andfor excuses. There is nc real
excuse for leaving this vital par-
cel of amateur spectrum unat-
tended. | can give you one very
good reason that more of you
should consider getting en 6 me-
ters. One of these days it might
well get discovered by the
11-meter crowd and be popu-
lated by them either legally (as
was the case with the estabiish-
ment of 11 meters) or illegally
{as is the case with 10%
meters)!

Not long ago, the FCC acted
to deny any further expansion of
11-meter specirum to CB. Many
CB organizations had hoped for
the creation of either a new
pseudo-amateur-type service or
some form of SSB-only CB ex-
pansicn. The lobbying for this
was extensive, and everyone
thought it would be a rubber
stamp deal. In fact, the decision
to deny was a shock to most
102-meter SSB enthusiasts.
{For our purpcses, 10%-meters
is defined as 27.410 through
27.540 MHz)) The proposal be-
fore the FCC was to ¢reate 25
new SSB-only channels and per-
mit limited vfo operation as well

as skip contacts with other
United States and Canadian sta-
tions. Also, the five-minute rule
an contacts would have been
abolished. Though it had the
backing of both the Private Ra-
dio Bureau and the Office of
Chief Scientist, the proposal ran
into heavy opposition from the
Field Office Bureau.

Field Office Bureau Chief Jim
McKinney argued that this ap-
proach would not solve the prob-
lems of the 11-meter band, and
would in effect be rewarding the
current illegal inhahitants of
10z meters with new spectrum.
McKinney noted that his moni-
foring stations had recorded
conversations between illegal
10Y%z-meter operators in which it
was stated that said operators
would “move away from any
new expansion so as to main-
tain their clear channels.” Later
reports | heard from various
sources told of plans by these
operators to “take 10 meters” if
necessary. Had this occurred, it
would have meant an all-out war
between the illegals and the
amateur radio community.

What does all this have to do
with 6 meters, you ask? Simply
this. Unlike 10 meters, which is
tairly well inhabited by licensed
amateurs, these days the six-
meter band has an estimated
3000 to 4000 users on various
modes scattered nationwide. If
50,000 illegals decided to take
the band, how hard to you think
it would be for them to accom-
plish this? “Wait,” you say.
“These guys are only interested
in working skip, and there is lit-
tle of that on 6 meters.” True,
many are into pseudo-amateur
DXing, but thousands of others
are rag-chewers, not unlike you
who operate on 2, 220, and 450.
All they want is a nice clear par-
cel of spectrum where they can
chew the fat across town with-
out any interference. Is not 6
meters the ideal band to simpiy
take? Could we reaily protect it
from such an invasion? | think
not. TVl won’t stop them. Many
of the 10%-meter illegals
operate with very high power
levels and already cause severe
TV| and RFt problems in their
neighborhoods and care little
about it. If they're breaking the
law anyhow, what’'s TVI to
them?

How then can six meters be
protected from such a potential
threat? There is only one an-

Continued on page 240



Move over imports, here’s the new TEN-TEC

the notable change in hf transceivers

‘ 1.."'"_7"--‘52 :

All new, all nine hf bands and only $849!

DELTA — the symbol of change—the name
of a great new TEN-TEC transceiver. A
transceiver for changing times, with new fea-
tures, performance, styling, size and value.
TOTAL SOLID-STATE. By the world's most
experienced manufacturer of hf solid-state
amateur radio equipment.

ALL 9 HF BANDS. First new transceiver since
WARC. 160-10 Meters including the three new
hf bands {10, 18 & 24.5 MHz). Ready to go
except for plug-in crystals for I8 and 24.5 MHz
segments (available when bands open for use).
SUPER RECEIVER. New, low noise
double-conversion design. with 0.3 eV sen-
sitivity for 10 dB S+ N/N.

HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built-in. switch-
able, 20 dB attenuator for extreme situations.
SUPER SELECTIVITY. B-pole monofithic
SSB filter with 2.4 kHz bandwidth, 2.5 shape
factor at 6/60 dB points. And optional 200 Hz
and 500 Hz 6-pole crystal ladder filters. Eight
pole and 6-pole filters cascade for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering. To sharpen thar i-f
response curve to just 150 Hz bandwidth
4-position selectivity switch.

BUILT-IN NOTCH FILTER. Standard
equipment. Variable, 200 Hz to 3.5 kHz, with
notch depth down to -50 dB. Wipes out
interlering carriers or CW.

OFFSET TUNING. Moves receiver frequency
up to =1 kHz to tune receiver separately from
transmitter.

“HANG” AGC, For smoother, clearer, re-
ceiver operation.

OPTIONAL NOISE BLANKER. For that
noisy location, mobile or fixed.

WWV RECEPTION. Ready at 10 MHz.
“S”/SWR METER. To read received signal

strength and transmitted standing wave ratio.
Electronically switched.

SEPARATE RECEIVER ANTENNA JACK.
For use with separate receiving antenna,
linear amplifier with full break-in {QSK) or
transverters.

FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient,
DIGITAL READOQUT. Six 0.3" red LEDs.
BROADBAND DESIGN. For easy opera-
tion. Instant band change—no tuneup of
receiver or final amplifier. From the pioneer,
TEN-TEC.

SUPER TRANSMITTER. Solid-state all the
way. Stable. reliable, easy to use.

200 WATTS INPUT. On afl bands including
10 meters {with 50 ohm load). High SWR does
not automatically limit you to a few watts
output. Proven. conservatively rated final
amplifier with solid-state devices warmanted
fully for the first year. and pro-rata for five
more years.

100% DUTY CYCLE. Afll modes, with confi-
dence. 20 minutes max. key-down time.
Brought to you by the leader in solid-state
finals, TEN-TEC.

QSK — INSTANT BREAK-IN. Full and fast,
to make CW a real conversation.

BUILT-IN VOX AND PTT. Smooth, set-and-
forget VOX action plus PTT control. VOX is
separate from keying circuits.
ADJUSTABLE THRESHOLD ALC &
DRIVE. From low level to full output with
ALC control. Maximum power without distor-
tion. LED indicator.

ADJUSTABLE SIDETONE. Both volume
and pitch, for pleasant monitoring of CW.
SUPER STABILITY, Permeability tuned VFO
with less than 15 Hz change per F° change
over 40° range after 30 min. warmup—and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply.
VERNIER TUNING. 18 kHz per revolution,
typical.

SUPER AUDIO. A TEN-TEC trademark.
Low IM and HD distortion (less than 2%).
Built-in speaker.

SUPER STYLING. The '80s look with neat,
functional layout. "Panelized” grouping of
contrels nicely human engineered for logical
use. New, smaller size that goes anywhere,
fixed or mobile (4%"h x 11%"w x 15°d).
Warm. dark front panel. Easy-to-read contrast-
ing nomenclature. Black “clam-shell”
aluminum case. Tilt bail.
MODULAR/MASS-TERMINATION CON-
STRUCTION. Individual circuit boards with
plug-in hamesses for easy removal if neces-
sary. Boards are mailable.

FULL ACCESSORY LINE. All the options:
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
Supply $149; Model 645 Dual Paddle Keyer
$85; Model 670 Single Paddle Keyer $34.50:
Model 247 Antenna Tuner $69. Model
234/214 Speech Processor & Condenser Mi-
crophone $163; Model 215 PC Ceramic Mi-
crophone $34.50. Model 283 Remote VFO,
Model 287 Mobile Mount, and Model 289
Noise Blanker available soon.

Experience The Notable Change In HF
Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.

1@l

TEN-TEC ,ixc.

SEVIERVILLE, TENNESSEE 37882

EAPORT W15 LINCOLN AVE CHICAGD, L 60526



Jim Cain K1TN
306 Vernon Avenue
Vernon CT 06066

Bateline: Mid-October, 1974.
Seems like only yesterday, as
Frederick Lewis Allen would
have said. A phone call came in
about 2200 UTC from one of the
locals whao got home from work
earlier than we did. *“Jim, 15 is
wide open to Japan! | can’t be-
lieve it!” “Skew path over Aus-
tralia?" we asked. “Nope, direct,
just like the real thing, and
they're about S7-good, steady
signals.” It was tough putting in
that last haif hour at the salt
mine, and we pushed the
Porsche's pedal to the floor to
get home. The 15-meter antenna
hadn’t been pointed toward Ja-
pan for anything other than try-
ing 1o find our local noisy power

pole in at least two years.

Sure enough, we ended up sit-
ting at the radio for a couple of
hours, happily exchanging re-
ports with the JA stations, many
of them low-power novice opera-
tors who had never worked any-
thing in the States east of Seat-
tle; they did their best to pro-
nounce “"Connecticut” for the
first time and it was easy to
sense the thrill in their voices,
The openings continued for sev-
eral evenings, enly to Japan and
immediately surrounding areas,
though. We worked about 500
JA stations in a few weekday
evening operating stinis, and
got about 495 QSL cards through
the QSL bureau for the effort.
Dinner went uneaten, chores
were undone, and sieeping was
curtailed during this period,
which W1HDQ would later call
an unprecedented rise in the
soiar flux and sunspot activity
during a sunspot minimum.

What most of us would call it
is a miracle. In the autumn of
1974, conditions had deterio-
rated for a couple of years, since
about 1971, and things were go-
ing tc get a lot worse before they
started getting any better. Ten

L -

meters was basically useless,
15 was a joke most of the time,
and 2C was no great shakes.
Long path? Forgotten. Japan
coming in over Europe? Don't be
silly. Many ot us just kept up a
20-meter beam and concen-
trated on 40, 80, and 160 for the
duration of the vacation the sun
had taken from spotting. This
writer had over 200 DXCC coun-
tries confirmed on 80 meters,
with 40-15 long finished for
5-Band DXCC, but 10 locked
hopeless. We had rushed home
a couple of times that summer
to catch multiple-hop Sporadic
E openings {or whatever they
were) into Europe, attempting to
work a hundred on 28 MHz, but
the openings were always ex-
tremely sharp geographically
and never extended into the
USSR and seldom into eastern
Europe in general. Those,
friends, are stinko conditions.

Just five years after the prop-
agation pits of 1974 came the
winter of '79/8Q, the best in
twenty years. Japan was worked
from Connecticut on six meters,
and hundreds got Alaska and
Hawaii on 50 MHz to finish up
Worked All States. Ten meters
opened tc places like 457 Sri
Lanka at midnight, and Califor-
nians worked fong path into Afri-
ca on 10. Fifteen meters was
open many days ‘round the
clock, with all continents S3
simultaneously. Twenty, of

Alvaro Fernmandez K operated special callsign 6D2AF during the ARRL 1980 Contest; QSL Apartado A-23,

Cuidad Obregon, Sonora Mexico.
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course, was unbelievabie, and
with 15 and 10 taking some of
the load, 20 was often pleas-
antly uncrowded.

What will this coming operat-
ing season be like? The fore-
casters tell us that the peak of
sunspots was reached some-
time last winter...this time
may not see the phenomenal
6-meter propagation, and 10
might be just a hair less terrific,
but still this winter will be the
best for at least another six or
seven years, and nc serious ra-
dio operator should miss it.
While sunspot lulls do en-
courage low band DXing and
push us into often-ignored fre-
quency territory, the minimum
years are really pretty dismal,
and, lest we forget, they will
return. So enjoy October, 1980,
because the radio won't be this
good again soon.

The premier operating event
of October (of the whole year, for
that matter) is the CQ World-
wide Contest phone weekend
(CW is in November). Don't miss
it. Activities like the CQ WW
generate the worldwide partici-
pation which enables us to dis-
cover band openings on paths
which are normally unrecog-
nized for mere lack of signals
.. .like the old “does a tree fall-
ing make any noise if there's no
one to hear it?" question. This
contest in 1979 produced such
feats as several stations who
worked all 40 CQ zones over the
weekend, 150 different DXCC
countries, etc. K1BM set a new
USA record on 15 meters, an alt-
time mark for a USA single oper-
ator on any band, and although
it might seem that Vince could
rest on his laurels for a while, his
record could be broken this
year, given a DXer at the right
station. Maybe K1RM will break
his own record, which now
stands at 1768 contacts, 38
zones, and 129 countries.

DXCC NEWS

What is a deleted country? in
DXCC terms, it is one which has
ceased to count for the award;
the last page of the ARRL's
DXCC Countries List {CD-216)
lists almost fifty such deleted
countries. To make the Honor
Roll, one must have warked,
confirmed, and received DXCC
credit for all hut nine {or {ewer)
of the active countries on the
list. That’s why when the Honor
Roll listing is published in QST,

Continued on page 220



1. SENSITIVITY: Supert amplitieralroultey with pericrmanoe
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Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CALIFORNIA QSO PARTY

Starts: 1800 GMT Octcber 4

Ends: 2359 GMT October 5

The contest is sponsored by
the Northern California Contest
Club, with strong efforts being
made to have ali 58 counties in
California on for the contest dur-
ation.

Single-operator stations may
operate only 24 hours of the con-
test peried; off times must be
clearly marked in the log. Multi-
operator stations may operate
the full 30 hours. Stations may
be worked only once per made
per band. All contacts must be
simplex. California stations that
change counties are ¢considered
to be new stations and may be
contacted again for points cred-
it.

Al
1¥ Lamee

EXCHANGE:

CA stations send QSO num-
ber and county. Others send
QSO number and state, prov-
ince, or ARRL country.

FREQUENCIES:

Novice—3725, 7125, 21125,
28125. Cw-—1805, 3560, 7060,
14060, 21060, 28060. SSB— 1815,
3895, 7230, 1428Q, 21355, 28560.

SCORING:

Each completed phone con-
tact is worth 2 Q50 points. Each
completed CW contact is worth
3 QSO points. For multiplier, CA
stations use the number of
states, VO/VE 1-7, and VY 1/VEB
for possible of 58. Others use
the number of CA counties
worked for a possible total of 58.
The final score is the number of
QSO points muitiplied by the
number of multipliers.

AWARDS:

Certificates far highest-scor-
ing station in each CA county,
each state/province, and each
country. Trophies to the highest-
scoring out-of-state single op,
highest-scoring CA single op,
and highest-scoring DXpedition
to a CA county.

VKIZU/Oceania DX Contesi—Phone

ARRL Simulated Emergency Test

CQ Worldwide DX Contest—Phone

DARC Corona 10-Meter RTTY Contest

Ly I,-I."_':,I. L -'_‘ . L

QOct 4.5 California QSO Party
Oct 4-5
Oct11-12 ARRL CD Party
Oct 1112 Montana QSO Party
Oct 18-19
Oct 1819 VKIZi/Oceania DX Contest-CW
Oct 18-18  Scouting Jamboree
Oct 1820 QRP October QSO Party
Oct 25-26

| Nov 1-2 ARRL Sweepstakes—CW

| Nov 8-9 European DX Contest—RTTY
Nov 8-9 IPA Contest
Nov 9 International OK DX Contest
Nov 15
Nov 15-16 ARRL Sweepstakes—Phone
Nov 29-30 CQ Worldwide DX Contest—CW
Dec B-7 ARRL 160-Meter Contest
Dec 13-14 ARRL 10-Meter Contest
Jan 10-11  Hunting Lions in the Air
Jan 18 FRACAP Waorldwide Contest
Mar 7-8 1981 SSTV Contest
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ENTRIES:

Ail logs and summary sheets
must be postmarked by Novem:-
ber1stand addressed to: NCCC,
c/o Dennis Egan N6QW, 811
Byerley Avenue, San Jose CA
95125. Please include an SASE
with your entry.

VK/ZLU/OCEANIA DX CONTEST
Phone
Starts: 1000 GMT October 4
Ends: 1000 GMT October 5
cw
Starts 1000 GMT October 11
Ends 1000 GMT October 12

Sponsored by the New
Zealand Association of Radio
Transmitters, Inc.

EXCHANGE:

Send 5 or 6 digits made up
from the RS(T} report plus a
three-digit QS0 number starting
with 001.

SCORING:

Oceania stations (other than
VK/ZL) score 2 points for each
QS0 con a specific band with the
rest of the world. For the rest of
the world (other than VK/ZL),
score 2 points per QS0 on a spe-
cific band with VKIZL and 1
point for each Q50 on a specific
band with Oceania stations oth-
er than VKIZL. The final score is
the total QSO poeints (from all
bands used) multiplied by the
sum of VK/ZL call areas worked
on all bands.

AWARDS:

Attractive certificates will be
awarded to each country {(each
call area in USA, USSR, and
Japan} for the top scorer using
all bands. Other certificates
may be awarded (2nd and 3rd de-
pending on activity and condi-
tions prevailing).

ENTRIES:

Legs must show information
in this order: dateftime in GMT,
callsign of station contacted,
band, serial number sent, and
serial number received. Under-
line each new VK/ZL call area
contacted and make a separate
log for each band used. Include
a summary sheet to show: call-
sign, name and address (please
use biock letters!), details of
equipment used, and, for each
band, QSO points for that band
and total VK/ZL call areas
worked on that band. Include a
signed declaration that all rules
and regulaticns bave been ob-
served.

All logs should be posted to
reach: NZART Contest Mana-
ger, ZL2GX, 152 Lytton Road,
Gisborne, New Zealand before
January 31st. Any logs, even for
a small number of contacts, are
greatly appreciated!

SWL SECTION:

A VK or a ZL station only must
be heard in a QSC and the fol-

Continued on page 222
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RESULTS OF THE 2ND DARC CORONA 10-METER
RTTY CONTEST FROM 10 MAY 1380

Call Score QSO Countries Prefix
Class A I
| 1.9G1Jx 2703 51 17 38
| 2.¥T2D 1225 35 09 26
3. Gauup 980 28 11 24
4. ISCBF 930 30 10 21
5. EA3BLQ 780 26 09 21
6. EA3BQQ 744 24 10 21
7. HBILP 713 23 11 20
8. I2WEG 504 21 08 16
9. G3VXN 437 19 07 16
10. G3HJC 336 16 07 14
Class B
1. H. BALLENBERGER 368 16 10 13
2. K. WUESTNER 260 13 09 11
3. W. LUDWIG 66 06 05 06
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Marc I. Leavey, M.D. WASAJR
4006 Winlee Road
Randallstown MD 21133

Okay, now, how many of you
out there have heard of iRL?
Come on, raise your hands.
That's one, two, three...
hmmm, not toc many. | guess
this goes aleng with what one of
the guys from the company told
me, You see, they have a new
RTTY demodutator, the FSK
1000, and, in his words, “While
we haven't expected the FSK
100¢C to stun the free world and
enrich us overnight, we still
can't quite see why people
would want to spend almost two
hundred bucks more for some-
thing eise.” Well, after locking at
the FSK 1000, | don't know what
the problem is either.

Over the pasi few months, we
have covered many demodula-
tor designs and ccnsidered
what makes a good demodula-
tor. A common design point of
many of these was the inclusicn
of a limiter stage in the front
end. What the limiter does is
beost the signal input to a
clipped or limited level so that —
in theory —all signals present
are processed to the same am-
plitude. In practice, however,
this only works for signals that
are in the clear or reasonably
noise-free. The ability to work
without a limiter, in true limiter-
less (often called AM)mede, is a
distinct advantage on our often
crowded ham bands.

Unfortunately, most of the de-
modulators marketed to the
RTTY amateur have not featured
true limiterless operation. While
a front-panel switch may be
marked “LIMITER CON/OFF™ or
“AMIFM", there is usually no
way to vary the input level to
best take advantage of what sig-
nal there is. Further, seiective
fading without adequate iogic to
allow instantaneous reception
on mark or space can be egually
disastrous. The FSK 1000
changes all that.

A front-panel input level con-
trol and an LED which lights
upon clipping, thus exceeding
the linear range, make limiter-
less operation of the FSK 1000
easy. By adjusting the imput so
that the LED is just extin-

guished, maximum capability is
ensured. By increasing the input
level, any dagree of clipping
from controlled to hard limiting
may be achieved. Clearly, all sig-
nals are not alike. Now there is
no reason that the demodulator
needs 1o stay the same, either.

Another bugaboo of demodu-
lator design has been the filters.
Through the years, filters have
ranged, as we have seen, from
TV-width coils to torcids to coil-
less active filters. The problem
has always been tc maintain
adequate selectivity, gain, and
bandwidth at reascnabie cost
vs. performance trade-off. Well,
iRL has come through, again, by
using medern, sixth-order active
filters in the FSK 1000. This per-
mits selectable bandwidth and
tunable peaks to cover any shift
from 50 to 1000 Hz, with switch
selection of 850 Hz, 425 Hz, and
170 Hz. The shift change is ac-
complished by tuning a multi-
pole bandpass filter of constant
bandwidth, rather than using
audio frequency mixers in a het-
erodyning process. Thus, audic
image problems, birdies, and
spurious frequencies are mini-
mized.

Now, as if the guts were not
impressive enough, the boys at
iRL have also worked hard to
provide a heck of a box. The cir-
cuit board is a hefty 3/32-inch
glass epoxy number, and the
pots and other components are
name brands. Full-sized, stan-
dard connectors are used on the
rear skirt; no scrounging for
molex plugs here. The whole
thing is enclosed in an anodized
aluminum box that unscrews for
service but fooks like it will sup-
pert a TD on top of it. {i said
“tooks like it will”—1 have not
done it!)

There are even a bunch of op-
tions, as if the basic unit weren't
enough. You can get a video
board mounted inside and make
a fuill terminal. ASCtl-to-Baudot
conversions go with that one.
Some of the standard features
are even more impressive, how-
ever. A RS-232 keyboard can be
hooked into the back to key the
loop, and RS$-232 outputs are
available also. That means the
thing will work with cur comput-
er terminal, without a 60-mA
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The FSK 1600 from iRL.

loop at all. There is a keyboard-
activated switch (hitting any key
turns on your transmitier) and a
CW ID key jack. Tuning meters,
scope outputs. ..l even think it
makes a pretty good cup of cof-
fee.

There are a few gripes. how-
ever, First off, lock at the pic-
ture, | seriously considered hav-
ing a contest to see how many
of you could tell which push-but-
toen on the front panel was
pushed. You see, even in real
life, it is hard as the devil to tell
what shift you are on, whether
autostart is on or off, or what-
ever. Some form of indicator,
LED, or whatever, or changing to
toggle switches is needed to
clear up that front panel. Speak-
ing of clarity, about midway be-
tween the delta-tune and input
knobs is a small knob labeled
“THRESHOLD.” This knob was
added to late production runs,
and ailows you to adjust the au-
tostart threshold (thatis, the lev-
el at which the auiostart wikt
start) from the front panel. Fine,
but there is no calibration,
scale, or logging on the knob.
No way to know where it is set
nor return it to a previous set-
ting. Bad news, fellas. And one
last note: the autostart. When |
first started playing with this
thing, about a minute or twointo
the session, the front lights died
and the printer went off. Now, if
just the printer and loop had
gone off, | would have known
the autostart disengaged. But
killing the front-panel lights
made me think I'd blown a fuse.
Only a fortuitous signal brought
life to the machine and saved
the day. Really, now, why not
leave the lights alone? Other-

wise, when killing equipment at
the end of the day, there is no
guick way to know the thing is
on.

All in all, however, | have to
commend the folks at iRL. They
have turned out a solid demodu-
lator that well should stun the
free world. The FSK 1000 cur-
rently sells for $449.00, and you
can see their ads here in 73 or
write 10 iRL, 700 Taylor Road,
Columbusg, Ohio 43230.

| received a letter recently
from Tom Waarvik of Indianapo-
lis, Indiana, who refated that he
was a beginner, with a Teletype
Model KSR-35 and a modem,
and that he wanted to be able to
receive Morse, Baudot, and
ASCH! on that setup. He notes
that much of the commercial
gear is over his budget, and he is
looking for cheap ways of code
conversion. Well, Tom, this is
where the computer in the shack
comes in handy. There are
reams of published pregrams
for receiving any or all of these
modes with just about any of the
popular computer chips. You
might check back issues of 73
and Microcomputing maga-
zines. In September and Decem-
ber, 1979, | listed many of these
articles in this columm. See if
you can scrounge a copy in your
area, or check with 73's back
issue department. Which com-
puter? Well, | am partial to the
6800 and have written some fair-
ly sophisticated programs to
work RTTY on one. But which-
ever you can get within your
budget, 6800, 8080, Z-80, Apple,
Pet, or TRS-80, they can be made
to work on RTTY and Morse.
That is probably the best way to

go.



WHEN OUR CUSTOMERS TALK...
WE LISTEN.

Vernelle “Red” Irwin, KSKUW
Kenney, IL

Harry Belock, AAZX
Great Neck, NY

Long Beach, CA
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Tom Gentry, KSVOU John Whitaker, WSHEZ
Dallas, TX Baton Rouge, LA

And we respond with unexcelled RTTY equipment.

One reason RTTY eguipment designaed by HAL customer ideas with their own to create the most
is always state-of-the-art quality is our cpen channel advanced equipment features and capabilities in the
of communications with customers. industry.

We want to hear the "Whatif's...” and "How It adds up to greater enjoyment of RTTY operation
about’s . . .” that come from active and dedicated and a dependability factor backed with a full one-year
RTTY operators. Qur engineers have combined warranty.

Write or give us a call. We'll be glad to send you our new RTTY catalog.

o 345

HAL COMMUNICATIONS CORP.

Box 365 - For our European Customers Contact:
Urbana, Illinois 61801 Richter & Co., D3000 Hannover 1
217-367-7373

= Transradio SA, 6816 Bissone/Lugano



AWARDS

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Cak Harbor WA 98277

DX AWARDS FROM POLAND

Qur fraternal friend Antoni
Kubicki SP5BB, awards manag-
er for Polish Zwiazek Krotko-
falowcow (PZK), the national
amateur radio-society in Poland,
was kind enough to provide this
edltor with the complete details
of their fabulous awards pro-
gram. Allow me to share them
with you now.

All Countries 15 Zone

For AC15Z, 23 or more con-
firmed comntacts (or SWL reports)
from the following list ¢f coun-
tries are required: UP2, UQ2,
UR2, UA2, SP {4 districts), OK,
OE (2 districts), HA, YU (3 dis-
tricts), ZA, |, M1 (9A), IT. IS, FC,
HY, ZB1 (9H).

Valid contacts and SWL re-
ports are those which took piace
after December 31, 1954. A QSO
with SP is reguired.

Inall cases it is not necessary
to send QSL cards to justify your
claim. Applicants may submit a
list of contacts made giving full
" details for each. This list may be
verified by two amateurs, a local
radio club official, or by a notary

public.

Submit your application along
with your award fee of 10 IRCs
to PZK Award Manager, PO Box
320, Warszawa 1, Poland. Atiow
approximately 60-90 days for
your award to arrive.

Worked 21st Meridian

The W21M Award is issued for
16 or more confirmed coniacts
(or SWL reports) with the foliow-
ing countries: CR6,HA, JW, LA,
OH, OHO, OK, SM, SP, SV
{Greece), TL8, TT8, UAZ2, UPZ
UQz, YO, YU, ZA, ZS, Z83, Z59
(A2), 5A, 9Q5.

As with the AC15Z award, all
contacts to qualify must be
made after December 31, 1954,
A QSO with an SP station is nec-
essary. General certification
rules apply.

The Poiska Award

The newest of awards being
offered amateurs by the PZK is
that entitled the Poiska Award.
This very colorful award is avail-
able in three levels of operating
achieverment: Class Il requires
20 wojewodztwos (provinces) be
contacted in Poland; Class |f re-
quires 35 provinces be con-
tacted; and Class | requires all
49 provinces of Poland be con-
tacted.

As with other PZK awards,
general certification rules apply.
As an alternative, however,
should applicants wish to claim
contacts made in the SP DX
Contest held annually, they may
do s0 without further evidence
required as leng as the contest
was held the same year as appli-
gation is made. To count, all
QS0s must be made on or after
June 1, 1975. As with all PZK
awards, enclose 10 IRCs as the
award fee.

Abbreviations denegting the
wojewodztwos (provinces of Po-
land):

SP1: KO-Koszalin;
Slupsk; SZ-Szczecin.

SP2: BY-Bydgosrcz; GD-
Gdansk; EL-Elblag; TO-Torun;
WL-Wiloclawek.

SP3; GO-Gorzow Wikp; KL-
Kalisz; KN-Konin; LE-Leszno:
Pl-Pila; PO-Poznan: ZG-
Zieiona Gara.

SP4: BK-Bialystok; LO-
Lomza; OL-Olsztyn; SU-Su-
walki.

S5P5: Cl-Ciechanow; 0S-
Ostroleka; PL-Plock: SE-
Siedlice; WA-Warszawa.

SP6: JG-Jelenia Gora; LG-
Legnica; OP-Opole; WB-Wal-
brzych; WR-Wroclaw,

SP7. Kl-Kielce; LD-Lodz:
PT-Piotrkow Trybunalski; RA-
Radom; Sl-Sieradz; SK-Skier-
niewice; TG-Tarnobrzeg.

SP8: BP-Biala Podlaska;
CH-Chelm; KS-Krosno; LU-
Lublin; PR-Przemys!; RZ-Rzes-
zow; ZA-Zamosc.

SL-
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SP9: BB-Bielsko Biala; CZ-
Czestochowa; KA-Katowice;
KR-Krakow; NS-Nowy Sacz; TA
-Tarnow.

The SP-DX Ciub of the PZK
also sponsors a very challeng-
ing award for our readers to pur-
sue, the SP-DX Award.

The SP-DX Award

The SP-DX Club of PZK will
award an attractive certificate
attesting honorary membership
into their organization to any li-
censed amateur or SWL station
who can confirm contacts with
SPDXC members on or after Oc-
tober 1, 1959: European opera-
tors need 15 contacts; all others
need 10. General certification
rules apply: the award fee is 10
IRCs to be sent with your appli-
cation to: SP-DX Club, Attention
SPYPT, Skr. Poeztowa 131,
44.201 Rybnik, Poland.

The SP-DX Club has forward-
ed 73 Magazine this list of the
more active members who may
be found operating on the
bands;

SP1; ADM, ACA, AFU, BHX,
HNS, NJ, UZ.

SP2: AEOC. AHMD, AIB, AJQ,
AOH, AVE, BA, BBD, BE, BMX,
BWO, DPA, DVH, EFU, FAP,
FBC, FGO, HL, U, Iw, JS, PI, ZT.

SP3: AGE, AlJ, AMZ, AOT,
AUZ, BLG, BQD. CB, CDQ, CTC,
DG, DGT, DOI, GEM, HDB, KX,
PK, PL.

SP4. AS, AUQ, AWE, BGR,
CLX, JF.

SP5: ACN, AD, AEF, AFL, AlM,
ARN, ATO, BAK, BB, BSV, BT,
CK, CS, DVD, DZI, EWY, GOL,
GX, IFU, JB, NE, QP, QU, SIP,
WW, XM, YC, YL, HS, YY.

SP6: AAT, AEG, AEW, AKK,
ALL, AOL, AQA, AXF, BAA, BFK,
BZ, DM.J, DXB, DYD, EGC, FER,
GB, S0.

SP8: ABQ, AG, AJJ, AJK,
AQV, AGN, ARK, ARU, ARY,
ASP, AWL, AWP, BUH, CFZ
CUJ, ECV, EDQ, ENA, FWB, EV,
HR, MJ, NR, SR, TQ, YA.

SP7: AGA, ADD, ASZ, ATA,
AZ, BEB, BFC, BMF, CDH, CVW,
DTP, ENU, GV. HT. HX.

SP9: ABE, ABU, ADU, AHA, A,
AID, AJL, AJM, AJT, ANH, ANT,
AOA, AOX, AQY, BDQ, BLF,
BNY, BPF, BQF, CDA, GTW, CV.
DH, DN, EEE, EFP. EU, FR, JA,
KJ, KR, NH, PT. QS, RF, SF, UH,
WY, YP, ZD.

Continued on page 223



You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing

desian, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
10 an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

AEA Isopole with unique decoupling | \
|
|

CALL TODAY

2-way Radio Service
2508 North Atlanta Road
Belmont Hiils Center
Smyma, Georgia 30080
Phone {404} 432-8006

AEAlrmgs you the
Breakthrough!

FAST SCAN ATV

WHY GET ON FAST SCAN ATV?
® You can send broadecast quality video of home maovies, videc
tapes, computer games, atc, at a cost that is less than sloscan.
¢ Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.
e DX is about the same as 2 meter simplex — 15 to 100 miles.

ALL IN ONE BOX
TC-1 Transmitter/Conv
Plug in camera, ant, mic and you are
ontheair .. ........ %399 ppd

HITACHI HV-62 TV CAMERA

High performance closed circuit
camera just right for atv. with lens
................ $239 ppd

TVC-1B CONVERTER tunes 420
mhz down to c¢h Z or 3..%$49.50 ppd

TXAS EXCITER ... ... $69 ppd
PA5 10 WATT LINEAR . . $79 ppd
FMAS Audio Subcarrier . $24.50 ppd

SEND FOR OUR CATALOG, WE HAVE IT ALL
Modules for the builder, complete units for the operator,antennas,
color cameras, repeaters, preamps, linears, video ider and clock,
and more. 19 years in ATV,

Call 213—447-4565 5-6 pm ur time w57

P.C. ELECTRONICS
Maryann 2522 PAXSON

.
waeyss ARCADIA, CA 91008  weona

wReader Service—see page 274

HD-73 HEAVY-DUTY
ROTATOR

with exclusive Dual-Speed Control!

tor antennas up to 10.7 sq. fi. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Aufoimafic brake action
cushians stops to reduce inertia stresses. Unique control unit
features DUAL-SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending momeni—10,000
in-lbs. (side-thrust overturning); Starting torque — 400 in.-
Ibs.; Hardened steel drive gears; Bearings —100- 3" diam-
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!

W u ("1 Send me complete details on the new HD-73!
S [] Give me the name of my nearest dealer!

|

i

|

g}” The ALLIANCE Manufacturing Co, Inc, Mlfance, Ohio 84501 | |

A WORTH AMERICAN PHILIPS COMPANY 314 [ |
umer of the famous Ant Rotatar . (] T Aot

ADDRESS

STATE ZIP

|
|
||
I
NAME I
I
|
|
|
|

——— e e e —— e e — ——— e e — —

I ® 1978 The Allianco Mig. Co., i jln
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THE GIANT

COMPANY
®

REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTrRobuce THE BriLLIanT New PCS-2000
MICROCOMPUTER

NOT $550.00
FALL
SALE

REG. $369.00

CONTROLLED

SUPERIOR COMMERCIAL GRADE
2 METER FM TRANSCEIVER

NOT $550.00

FALL
SALE

REG. $369.00

TR S

9| ®

COMPARE THESE FEATURES WITH ANY uniT AT ANY PRICE

e FREQUENCY RANGE: Receive and transmit: 144.00 to 147.995 MHz,
5Khz steps + MARS-CAP CAPABILITY BUILT IN {142-149.995 MHz}.
ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.
SIZE: UNBELIEVABLE! ONLY 6 3/4” x 2 3/8" x 9 3/4”. COMPARE!
MICROCOMPUTER CONTROLLED: All scanning and frequency-control
functions are performed by micrecomputer.
DETACHABLE HEAD: The control head may be separated from the radio
for use in limited spaces and for security purposes.
SIX-CHANNEL MEMORY: Each memory is re-programmable. Memory is
retained even when the unit is turned off.
MEMORY SCAN: The six channels may be scanned in either the "busy”
or "vacant” modes for guick, easy location of an occupied or unoccupied
frequency. AUTC RESUME. COMBARE!
FULL-BAND SCAN: All channels may be scanned in either “busy” or
“vacant” mode. This is especially useful for locating repeater irequencies
tn an unfamiliar area. AUTO RESUME. COMPARE!
INSTANT MEMORY-1 RECALL: By pressing a buticn on the microphone
or front panel, memery channel 1 may be recalled forimmediate use.
MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can
be adjusted from the microphone for convenience in mobile operation.
ADDITIONAL OFFSETS: Proviges three additional offset values: + (.4
MHz, +1 MHz and + 1.6 MHz. Other offsets may aisc be obtained.
25 WATTS QUTPUT: Aiso § watts low power for short-distance commun-

ication.

DIGITAL S/RF METER:LEDS indicate signal strength and power output.

No more mechanical meter movements to fall apart!

LARGE -INCH LED DISPLAY: Easy-to-read frequency display

minimizes “eyes-off-the-road” time.

PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL:

Any frequency may be selected by pressing a microphone or front-panel

switch.

SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The

squelch sensitivity is superb requiring less than 0.1 uV ic open. The

receiver radio circuits are designed and built to exacting specifications,

resulting in unsurpassed received-signal intelligibility.

TRUE FM, NOT PHASE MODULATION: Transmitted audio quaiity is

optimized by the same high standard of design and construction as is

found in the receiver. The microphone amplitier and compression circuits

offer intelligibility second to none.

OTHER FEATURES: Dynamic Microphone, built in speaker, mobile

mounting bracket, external remote speaker jack (head and radio) and

much, much more: All cords, plugs, fuses, microphocne hanger, etc.

included. Weight: 6 |bs.

ACCESSORIES: 15 REMOTE CABLE.....$29.95.
TOUCHTONE MIC. KIT

$18.00.

CS-6R A/C POWER
$39.85.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176

Telephone {305) 233-3631 @ Telex: 80-3356 )
HOURS: 8-6, Mon. - Thur. -5 = - a ]
U.S. DISTRIBUTOR \ )

DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.




LEAKY LINES

Dave Mann K2AGZ
3 Daniel Lane
Kinneilon NJ 07405

When | was teaching school,
back a few years ago, | was serv-
ing in a rather prestigious pri-
vate school in New York which
operated on a trimester basis.
During the periods between the
trimester divisions. the faculity
offered what were known as
“mini-courses.” These abbre-
viated sessions, embracing a
broad variety of subject matfer
which was generally unrelated
to the general courses of study,
were highly popular with our
students.

Although | was head of the
music department of the high
school division of the school
and might have been expected
to present some musical materi-
al such as jazz, folk singing,
Calypso, or the like, | did not.
Because of my ties with ama-
teur radio, | chose instead to
present a condensed ham radio
course for the ten-day period,
leading to the Novice license.
My plan was to get as many stu-
dents licensed as would be re-
quired to get a viable ham radic
club going. . .club station and
all.

| had no fears cencerning the
aptitude of the students; our
kids were all thoroughly capable
in their scholastic abilities. ..
excellent in math and science
.. .and the only question in my
mind was their talent for CW. |
needn’t have worried. In all the
time | held such courses, not
one student ever failed to nego-
tiate the code element.

A typical experience: Out of
about a dozen boys and giris,
nine or ten would succeed in
passing the Novice exam. And
of those who did, at least fifty
percent wouid upgrade to Gen-
eral, and about ten percent of
each original mini-course group
would acquire the Amateur Ex-

tra ticket in due course, and
sometimes surprisingly soon af-
terward.

As you can understand, my
experience with teen-aged kids
has been a very rewarding one.
But a veritable ocean of nega-
tive stuff has been writien and
spoken about today's young
pecple. Much of it, of course,
has been prompted by genuine
fears and concerns on the part
of the adult population, which
has been constantly barraged
with TV news stories about juve-
nile crime in the larger cities.
Not that such reports are un-
true. But we tend to grow myo-
pic when we are exposed con-
sistently to just one side of a
given question. Much of the
adult mistrust and apprehen-
siveness is undeserved. The
kids represent what is both
good and bad in our scciety, just
as adults do.

Some of our kids came from
pretty bad environments; we
nad a very liberal scholarship
program and drew about one-
third of our students from inner-
city slum areas. Although some
of them were never able to over-
come their hostilities in order to
capitalize on the opportunily {o
succeed, most fared better.
These were among the best kids
in the school. Perhaps this was
because they reaiized that un-
less they tried their best, they
would be unlikely to have the op-
poriunity ever again.

| won't pretend that ham radio
is the only avenue through
which to lead kids into produc-
tivity as responsible con-
tributors to society. Nor will |
claim that i{ is the best avenue.
But | know that it is an effective
one,

We amateurs frequently de-
vote effort toward the recruit-
ment of youth through well-es-
tablished organizations such as
the Boy Scouts, Girl Scouts,
Campfire Girls, De Molay, the
Shrine, various fraternal and
social groups, and the like. This
is good, of course, and should
be continued, by all means. But |
would like to urge hams to inves-
tigate the possibility of reaching
out into the less-advantaged,
easily-ignored sections of the
society. The work that can be

done Is enormously needed, to
be sure. And its potential benefit
to amateur radio is incalculable.

While we hams are fond of
saying that our hobby cuts
across all sorts of socio-eco-
nomic lines, that the amateur ra-
dio fraternity is not divided by
differences but united by com-
mon interests and purposes,
this is really a vague generaliza-
ticn and oversimplification. The
fact is that although we don't
discuss them openly as a gener-
al rule, there do happen to be
wide disparities, especially eco-
nomically, and some of us are
far more capable of fooling the
bills which are involved in ham
radio. What | am leading up to is
that | think that we should have
many more club stations in this
country than we have. If we did,
it is likely that we would have a
much greater number of hams,
for many young persons who are
intimidated at the realization
that rigs cost a great deal of
money would then seek recruit-
ment into our ranks.

| think that most of us agree
that we should seek an increase
in our ham pcpulation; there are
very few who mistakenly advo-
cate a closed group under the il-
logical thecry that this would
tend to make us an aristocratic
minority. . .better than others.
But if we were to confine our ef-
forts to proselytize among the
well-to-do exclusively, we would
probably be eliminating many of
those who, potentially, might
make some of the greatest con-
tributions to the hobby.

At this point in time, when the
twin monsters of infiation and
unemployment have impover-
ished many families and when
this phenomenon cannot help
but affect the growth of ham

radio, we should be assisting in
the development of as many
ham club stations as possibie.

| personally know persons
who could not possibly use all
the gear they possess if they
lived to be a thousand! The stuff
just sits there, unused and for-
gotten, 1o be brought out, per-
haps, once in a while during
some flea market. [t is rarely
sold, but if itis, it brings in a few
paltry bucks.

Let me remind you that the
tax laws permit us to make gifts
and to declare them as such and
take credits based upon their
value, There must be enough
gear gathering dust and cob-
webs to equip tens of thousands
of club stations. Why couldn't
we ofganize a campaign among
ourselves to try to put such
eguipment to use so that the
club station idea might be stim-
uiated into healthy growth?

The kid who at some future
time may sit al an operating
tabie with a headset and a tele-
graph key, working DX, handling
traffic, or rag chewing, won't be
hanging around a poolroom,
vandalizing someone's house,
spraying painted graffiti on sub-
way cars, heisting pocketbooks
from old ladies, or shooting
dope into his veins!

The Amateur Service has al-
ways contributed to the society:
our record of public service is
our proudest achievernent. We
can add greatly to that record by
making the growth of ciub sia-
tions an urgent priority, And in
s0 deoing we will be making a
meaningful contribution toward
the future of our hobby.

How better could we give back
a small portion of all that it has
given us?

HAM

HELP )

Can anyone help me obtain
information on the WWI1 British
aircraft receiver type R-1147A.
This receiver was possibly used
in the Spitfire or other fighter air-
craft of this period. Any bit of
info you might have would be of
value. Schematics and manuals
are needed as well {copies
would be greal). Thanks.

Steven Johnson WDBDAS
823 lrvington NE
Massillon OH 44646

| need a schematic andior
operating manual for a
Panoramic Ultrasonic Speactrum
Analyzer medel SB-7A & PS-8
Power Supply. | also need the
same for a TN-337/UPM-72 Fre-
quency Converter (1120-3200
MHz in, 30 MHz out). | will pay for
copying or P'll do the copying
and return the manuals. Thanks.
Gary McConville WB45QQ
4144 Rebel Trails Drive
Douglasville GA 30135
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LETTERS

HISTORY LESSON

I'm not much given to writing
to “ye Ed” except to that of the
SMPTE Journal for which, in my
ancient age, | still review techni-
cal papers.

However, the thing that set
me off was the fetter about "Op-
eration ‘Peckerwatch” in the
August issue. Speaking for my-
self, I'm for it. Oh, I'm aware of
the ramifications.. heck, |
spent all of my aduH life in com-
munications, the last 27 years
as chief engineer of a large TV
station. Perhaps the great FCC
would eventually get around to
twisting the arms of the tooth-
less tiger at State to apply
pressure via the World Court at
the Hague. By the way, did you
not notice that while the WARC
was in session, the woodpecker
was quiet?

Obviously the ARRL is, as an
organization, doing ‘“‘sweet
damn ail” about the situation.
QST shouid be fult of continued
exhortations urging the mem-
bership to inundate Senators
and Congressmen with com-
plaints. What do we have? A
totally Casper Milguetoast-ish
attitude. When | wrote to Bald-
win saying that | had done just
that, | heard from one of his min-
ions (apparently he can't be
bothered to answer himself. . .a
cardinal requirement for any ex-
ecutive). The reply wanted to
know what success | had had!

Re the ARRL: | have no desire
to see its destruction, but seme
major changes have been hang-
ing fire for decades. For the
record, | go back to 1930 when |
became W3CMY. Came World
War Two and other than very,
very, brief spurts as WBENC and
WAGPN, | drepped out...as
chief engineer of a TV station
which designed and built much
of its equipment running into
several hundreds of units, | had
more than enough electronics to
keep me busy. But, coming back
as KB4GF two years age, | found
that although amateur radio had
advanced tremendously, all that
| had to do was to scratch the
name of “Warner® and sub-
stitute “Baldwin.” 1 found the
same autocratic attitude which

is a autocratic as can be.

I strongly object to the
method of electing (?) officers,
especially “el presidente”; more
on the incumbent later. There
was a similar problem with IEEE
where the “establishment,” the
“club,” would select a candi-
date, period. Only this year have
we finally gotten a non-estab-
lishment person elected to the
office. It is about time that
something similar occour in the
ARRL.

All of which brings me 1o “el
presidente” en situ. Thisman, as
reported in High Fidelity, at-
tended an FCC hearing on the
subject of RFI. In respect to
radio interference to hi-fi gear,
he pulled a small capacitor out
of a pocket, waved it in the air,
and said that this was the solu-
tion to all such problems. This
character, mind you, is listed in
my |EEE directory as an engi-
neer!

Then there is the matter of in-
tellectual integrity, especially as
it concerns DXCC. I'm one of the
originals and | wouldn’t touch
the current version with a barge
pole. Once upon a time a coun-
try was a country. But now ap-
parently any old rock in the
ocean will do even if it is totally
under water at high tide. Some
of the places which have been
granted “country” status are in-
credible. | wonder who are the
characters who constitute the
DXCC committee and what their
qualifications may be as geog-
raphers and/or demographers, if
any. Apparently their sole in-
terest is a slavering after a con-
tinually rising country count. 'm
reminded of what | consider a
real dandy. . . Desecheo. | sailed
the Mona passage as a very
young “Sparks” (only spark and
arc in that day). | know the story
behind that, but having sailed in
that area, it seems like a very
bad joke.

Autocrat though he may have
been, | know that TOMMHPM
would have taken the dimmest
ot views of this. He was a man of
integrity.

| enjoyed WBCK's article and
the “Kilroy” story brought back
many memories. . . New York to
Matadi via Norwegian freighter,
Leopoldville to Cairo via Qantas
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Short Brothers flying boat most-
ly over the desert, Mid East,
North Africa, 50 kW transmitter
installations, Southern ltaly,
Rome where | ran ltaly's equiv-
alent of RCA’s Rocky Point cum
AT&T's Lawrenceville plants,
Brenner Pass, and no one
wanted to accept my orders
whereat | said to hell with it, |
was going home,
Ah, well, thern was the days!
Keep it up. You've got a pretty
good rag there, though many of
your ideas | find somewhat in-
comprehensible. But then, vari-
ety is the spice of...? | may
even re-subscribe.
Hugo A. Bondy KB4GF
Decatur GA

I've read all of Hiram Percy Max-
im’s books and Pm sorry that he
stepped off the world while [
was only 14 and just barely get-
ting interested in electricity and
radio. I'm sure we would have
been great friends...and |
know what he would have
thought of those who foliowed
him in the ARRL. But that is the
same problem every benevolent
dictatar has...unbenevolent
dictators who follow, most of
whom get into control by ruth-
less power piays.— Wayne.

DOUBLE-DECKER

Don Wagner's interesting arti-
cle on combining Velcro® with a
hump floor mount (“The Soft
Mount,” August, '80) prompts
me to describe a variation that
I've been using successtully to
hold multiple VHF-UHF rigs.

My 1978 Olds Cutlass, like
most recent mid-size cars, has
inadequate room to mount beth
a 2-meter KDK and a 220 Mid-
land under the dash without get-
ting in the way of the ac-
celerator and brake pedals.

Looking at the boxes, | dis-
covered that the Midland had air
vents on the bottom and sides
while the KDK was vented only
on the sides. This meant that the
2-meter rig could sit on top of
the 220 rig without blocking any
of the vents.

The first step was to purchase
a metal CB mount with an ad-
justable tilting top which screws
directly to the transmission
hump. Once the hump mount
was in position, the 220 mount-
ing bracket was permanently at-
tached using bolts, iock
washers, and wing nuts. A 112"
strip of black Velcro was glued

along each side of the top of the
220 Midland. Since some air cir-
culation was desirable between
the top of the 220 and the bot-
tom of the 2 meter rigs, | glued
the remaining Velcro to 1%2" x
3" strips of scrap plywood
which were, in turn, glued along
each side of the bottom of the
KDK. The 2-meter rig was placed
on top of the 220 and that radio
was attached to its mounting
bracket which was permanently
affixed to the hump mount.

Presto. Both radios were
securely in position at a conve-
nient angle and adeguate air cir-
culation was ensured. A touch-
tone pad mounted in a chassis
box was then Velcroed to the
top of the 2-meter transceiver.
Since the 2-meler mounting
bracket was not used, conve-
nient pre-tapped holes on each
side of the KDK were available
and mobile microphone brack-
ets were attached using the
proper size screws and lock
washers. Audio was brought out
to surplus Motorola speakers
mounted on the rear package
shelf of the Olds.

As a result, boih radios,
touchtone pad, and mikes were
conveniently located and the en-
tire assembly can be removed
for security or maintenance by
merely unsnapping the 220
mounting bracket.

Jon J. Gallo KB6WT
Los Angeles CA

Good, and thanks for telling us
about your setup. Also, thanks
to you and your wife for dinner
back during the NCC show. . . it
was good to get together with
you and Joe Merdler for a rag
chew.— Wayne.

NO PHONEY

This afterncon, | attempted to
check into a certain easi coast
net in the General portion of the
40-meter band. This net is an in-
formal one, with a fairly large
group of amateurs checking in
each day.

When the net control station
said "This is K2--- for ECA-—-;
are there any check-ins with or
without traffic?”, | replied by
stating my callsign, AF2M. The
K2 net control seemed to have a
great deal of difficulty with the
callsign; he kept on calling me
AZ2FM. | patiently gave him my
callsign again, using phonetics

Continued on page 238
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ICOM IC-720

DEAR OM:

There are TWO IMPORTANT FACTORS in any
purchase of ham radio equipment - - - the
PRODUCT and the DEALER.

Accordingly, we stock over 50-lines of
QUALITY/BRAND-NAME merchandise offering
YOU a "SELECTION" of HF and VHF equipment,
antennas, operating aids and accessories that
is "one of the best” in the Midwest.

But, it's not so much WHAT we sell, rather
HOW we sell it that's worth your most serious
consideration BEFORE YQU BUY.

When it comes to FAST DELIVERY, HONEST
DEALING and PROMPT, RELIABLE “SERVICE”
back-up . . . we don't just "advertise it"’

WE GIVE IT!

73's

MAIL AND
TELEPHOME

ORDERS
"WELCOMED"
. Thay're our
business! |

SATISFACTION!

STAN BURGHARDT W@IT  BILL BURGHARDT WB@NBO

l----____-____________.', 1:3[

15/[/}"  BULLET 'I' iif fﬁ

TRADE-INS?
You BET we trade
on both new and

used equipment.

YAESU FT-707

HEHWGED TS 8305

Our friendly statf is more than READY,
WILLING and ABLE to answer your questions,
listen to your complaints and solve your
problems. We WANT to “"HELP YOU" enjoy your
hobby and we toke great pride in doing the
job RIGHT.

Above all else, your full and COMPLETE
“SATISFACTION" is our most important asset
and we'll go a long-long woy to PLEASE YOU —
even if it takes a certain "EXTRA" amount of
time and energy on our part.

YOU and your CONFIDENCE in us are well
worth any and every EFFORT we can muster.
And, we will be here to serve you in this
fashion for many years to come.

JIM SMITH WB@MIY

AMATEUR CENTER

*AMERICA’'S MOST RELIABLE AMATEUR RADIO DEALER”

STORE HOURS: 9:00 A_M. thru
5:00 P.M. (CST) Mon. thru Fri.
Open Saturdays from
9:00 A.M. to 1:00 P.M. (CST)

PHONE;
605 /884-7314

208 East Kemp Avenue 306
P.O. Box 73

Watertown, South Dakota 57201

Write today for our latest Bulletin/Used Equipment List.




OSCAR ORBITS

Courtesy of AMSAT

The OSCAR sateilites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problemn. During this pertod, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR B, in a lower orbit than OSCAR 7, is the more sericusly af-
fected of the two.

If the drag factor is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a iower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W3IWI| of AM-
SAT, the equatorial crossing tabies shown here were generated
with the aid of a TRS-80TM microcomputer, The tables take into ac-
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later
{two hours less five minutes). The chart gives the longitude of the
day's first ascending (northbound) equatoerial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the
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equatorial descending longitude, subtract t66° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You shouid be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your logation is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers} from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 rminutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. if OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes; at
45°, ten minutes. Mode A: 145.85-95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not avaifable for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefere somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR B chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minules later. The chart gives the iongitude of the day’s
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.080 MHz.

OSCAR 8 is in Mode A on Mendays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneocusly on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

CSCAR 7 O2BIT ORMATION EOR MIVEMPLR GHCRR € ORSITAL INFORMATION FOA XOVEMBER
OREIT 3 DATZ TIRE EQ. CROSSING ORBIT 4 DATE TIME £Q. CROSSING
JGHT cbacar.zs WEST) (DECEEIS WEST) CRBIT 1 i TINE EC OREIT ¥ DATE TIME G. CROSSING
26889 1 AD43:19 4 13118 1 52.5 {GHT) (m:smlas WEST] (GNT)  OSGREES WSST)
26982 2 a137:33 ga.z 13132 2 63.8 27377 1 74.5 3 i
26914 3 $036:52 82.9 13146 2 £5.9 27198 1 88.1 =] k)
26527 4 e131:86 95.5 13160 4 66.2 27303 3 181.7 .1
26939 s 0B3B:24 9.3 13174 5 £7.4 27315 4 85.6 .3
26952 & 2124:39 34.5 13138 é 5E.7 27323 s 1e8.2 9.5
26964 7 2023:57 75.8 12282 7 69.9 27382 £ 85.¢ ]
26977 3 Q115:12 $3.2 13216 2 2.0 27353 i 98.% 2
26389 9 3017 30 78.2 13238 a 72.3 27385 2 B1.5 4
27002 La PL11:45 91.8 13244 18 12,6 27318 9 97.8 -5
27014 11 e011: 83 76.6 13258 i) 74.8 27398 1@ 81.9 -8
27027 12 2165:148 50.2 13272 12 76.8 27403 11 LETE il
27835 13 ard4: 36 751 12286 13 17.2 22415 32 ge.? w3
21852 14 8856158 #3.6 14 78.4 7428 13 33.9 5
27865 15 2153:0% 22.2 15 19.7 2744l ts ig.3 .7
27813 16 4052:23 B7.1 e 55.1 27453 15 92.3 9
21898 T al46:34 19.7 17 56.3 27465 16 .2 7.2
27192 la 4845:56 3.5 18 57.5 274138 7 99.8 -4
27115 19 a14p:11 99.1 19 58.4 27494 18 75.6 -6
27127 20 0939:29 82.9 20 50.0 27523 19 89.2 e
27148 z1 0133:43 57.5 2] 61.2 27516 28 182.8 .2
2712 2z ep33:8L 82.3 22 62.4 27528 Fal 87.6 3
27165 23 8127:16 55,8 23 £3.7 27541 22 1e1.2 3
21177 24 0226:34 29,3 23 64.3 27553 23 $6.21 8.7
23190 25 B128:49 34.4 25 66.3% 27365 24 957 .9
27202 26 8020 27 79.3 26 £7.1 27376 25 4.3 <l
27215 27 0114:21 92.3 27 68.5 27595 26 93,1 A
27227 28 0p13:48 T7.7 28 £9.8 27603 27 83.9 .6
27248 9 A107:54 31.3 28 71.0 27616 28 96.5 .8
21252 3g BEE?:12 TE.1 iz 72,2 27628 9 81.4 .2
27265 31 Flal:z7 5.7 23 734 37641 18 95.2 -4

TRS-80®

DEALER A301

26-1145 RS-232 Board.

26-1171 Telephone Modem . .. . ..

10% DISCOUNT
Off List

64K | Drive $3499.00
No Toxes on Qut of State Shipments

Tex! Quality Centronics 737 Printer. ., . .

Immediate Shipment From Stock

COMPUTER SPECIALISTS
Popular 16K Level Il System with Keypcld ................ $670.00

26-1140 0" Klnierfuce .................
261180 MIMI Disk. . ... i e e

,,,,,,,,,, BB R e 24900

Fast 100 CPS Centronics 730 Printer. . .. ...

1-800-841 0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC.
DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE, S.W.

CAIRO, GEORGIA 31728
GA. PHONE NG, (912} 377-7120

84.00

. 424.00
169.00

&75.00
. .850.00

15% DISCOUNT
Off List

4K Level 1§ $552.00

a3
L Full Factary Warranty on All Items Sold

Largest Inveniory in 5.E. U.5.A,
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MEMORY
KEYER
BREAK-
THROUGH!

The remarkable AEA Morse-
matic memory keyer has 35
fantastic features including
two AEA designed microcom-
puters, up to 2,000 character
memory, automatic serial
number, beacon mode, and
automatic morse trainer mode.
The AEA Morsematic is already
the undisputed |leader in high
quality multi-feature Morse
Keyers.

CALL TODAY
Call 505-623-7388
Pecos Valley
Amateur Radio
Supply
112 West 1st
Roswell, New Mexico 88201

AEABrin s you the
Breakthrough!

Tuner

Antenna

New low profile design.

Here is the famous Palomar Engineers high power tuner in a new
compact size. Only 5'2" x 14’ x 14"’ yet it has all the features,
works from 160 through 10 meters, and works with coax, single wire
and balanced lines. And it lets you tune up without going on the air!

WE INVESTIGATED

All tuners lose some rf power. We checked several popular tuners to
see where the losses are. Mostly they are in the inductance coil and the
balun core. ’

So we switched from #12 wire for the main inductor to 4" copper
tubing. It can carry ten times the rf current. And we've moved the balun
from the output, where it almost never sees its design impedance, to
the input where it always does. Thus more power to your antenna.

IMPOSSIBLE FEAT

The biggest problem with tuners is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manual) that's 1%
seconds per knob.

We have a better way; a built-in 50-ochm noise bridge that lets you set
the tuner controls without transmitting. And a switch that lets you tune
your iransmitter into a dummy load. So you can do the whole tuneup
without going on the air. Saves that final; cuts QRM.

BROCHURE AVAILABLE NOW

For further details on this exciting new high-power low-loss, easy-to-
use tuner send for our new brochure. Or visit your Palomar Engineers
dealer.

Model PT-3000, $349.50. To order send $10.00 shipping/
handling. California residents add sales tax.

N
G Charge
THE INTERANK CATD
v A

Palomar Engineers

Box 455, Escondido, CA. 92025 + Phone; [714] 747-3343
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John Edwards WB2IBE
78-56 86th Street
Glendale NY 11385

Tests have always played an important role in Amateur Radio,
From pre-amateur status until we reach the exalted goal of an Extra-
class license, much of our time is spent poring through license
manuals and study guides as we scale our way up the ham radio
licensing ladder. Yet, no matter how important the FCC's tests may
be, let’'s be honest! From Novice through Extra, they’re all about as
dull as the finish on an eight-year-old car. You know, pages full of
schematics and math problems—not to mention those dreary legat
questions—all designed to make us competent radic operators.

Well, since the FCC isn't about to make their theory exams any more
fun, and since study guides must accurately reflect the test’s sub-
ject matter, it looks like studying is going to remain the grim pastime
it has aiways been.

Still, there's no law that says learning has to be painful. Why not
add a little fun to all that tedium? That's the goal here. What follows
is atest created to teach about amateur radic in a fun sort of way. By
fun, we mean we've selected interesting questions, devised word
games, and transformed some raw radio data into a more digestible
form.

Now, if you pass our littke exam, you're not going to get a higher-
grade license; you won’t even receive an award. What you may ob-
tain, however, is a little extra knowledge about our hobby, which
may sameday help you get that desired ticket or award. And if we ac-
comphish that, while having a littte fun in the process, that’s just
about a perfect combination.

So, sharpen your pencils, prepare your scrap paper (be sure to
sign it and return it to the lady at the desk at the end of the test), and
let’s begin. Answers appear on page 225.

ELEMENT 1—CROSSWORD PUZZLE
(Illustration 1)

Across Down
1 W1AW 1 1,000,000 Hertz
4 Soviet satellite {abbr) 2 Amplitude modutation
6 YL gender {abbr.) {abbr.)
7 420 MHz (abbr.} 3 Hlighest DX place {abbr.)
9 Above UHF (abbr.) 5 The “8" in RST (abbr.)
10 A transceiver 8 What we operate on
11 Norwegian prefix 9 Simulated Emergency Test

12 Morse “from"”

13 Tube condition

15 To cease operaticn

17 Austrian prefix

18 Liberian prefix

19 Wireless

20 Element (abbr.)

21 Antenna tuner

22 Contester's alm

24 beat

27 Inthe Commission's posses-
sion

29 Guianian prefix

(abbr.}
14 What many dials do
16 Ribbon at QS0’s end
18 lrish prefix
23 Intermediate frequency
25 Radio frequency (abbr.)
26 Faroe Isl.
28 Polish prefix

Lz 2 s s
<] 7 8
10

11 12

i3 14 15 18
17 18

19 20
21 22 3

24 25 26 7 28

29

Hhustration 1.
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ELEMENT 2—SCRAMBLED WORDS
instructions: Here are some familiar radio terms rendered un-
familiar by jumbling the letters. Your job—unscramble 'em.

EMRAAUT GYIA YRTT UEBT
XCDC XCAO DLI LICO
NENTNAA SVTS LOPEID VTI
SBS YKEER CSPEQ OXv
DEDIO RAGCCS DLRESO VMTV

ELEMENT 3—MULTIPLE CHOICE

fnstructions: Same as the FCC's.
1) In addition to being the father of Amateur Radio, Hiram Percy
Maxim was the father of a famous piece of weaponry. It was. , .
1) the cannon,
2) the gun silencer.
3) the “firetess” rifle.
4) the revelver.
2) Your transmitter is set to 7.070 MHz. Can you plunk your CW
signal right on top of a broadcasi station using that same frequency,
even though you'li obviously interfere with him?
1) No, a ham station may not interfere with any
ather station.
2) Yes, because 40 meters is shared on an equal
basis between hams and broadcasters. 2
3)Yes, since a broadcast station on this frequency
would be "out of band.”
4) Yes, but only If you run under 250 Watis.
3) One night, while on the 15-meter Novice band, you hear NTXXX
transmitting RTTY. 1s it within the law to send F1 on a Novice band?
1) No, only CW is permitted on Novice bands,
regardless of license class.
2) Yes, with an appropriate license, a ham may
operate RTTY on any CW band between 80-10
meters.
3) No, RTTY may only be transmitted between
.070-.100 of any band.
4) Yes, RTTY is permissible in any portion of any
band.
4) What musical instrument did Sir Charles Wheatstone (inventor of
the “Wheatstone Bridge'} perfect? This is not a joke.
1} The harmonica,
2) The Wheatophone.
3) The piano.
4) The saxophane.

Continued on page 225



THE NEW AEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

KT-1 Computerized Keyer With
All Features of Above Trainer
is Also Available in Same
Pacikage

e Automatic Speed Increase, User May Program: Starting
Speed, Ending Speed, Practice Duration; 5 Letter code Groups
or Random Space; Commen or All Characters.

®» Precise Speed Conirol 1 to 99 WPM (Tailor to Your Exact
Requirements).

® 24,000 Character Answer Book Available For 10
Starting Positions.

¢ Random Mode For Practice {NG Answers).

CALL TODAY
ROSS DISTRIBUTING COMPANY
Closed Menday at 2:00 p.m., 78 SOUTH STATE STREET,
PRESTON, IDAHO 83283, TELEPHONE: (208) 852-0830

AE ABrm s you the
Brea through!

> MEMPHIS, TENNESSEE

NO MONKEY BUSINESS!

(A) Complete Service Facilities

{B) Good Deals on most Brands

(C) Shipping within 24 Hours

(D) All inquiries handled by Active Hams with
over 20 years experience in ham radio

CALLTOLL FREE
1-800-238-6168

IN TENNESSEE, CALL 901-452.4276
MONDAY — SATURDAY 8:30-5:30
FOR YOUR SPECIAL.

Write: 3202 Summer Ave

[

; .. Memphis, Tennessee 38112
= =
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R b s e m—
Shortwave Listener?

SEND FOR FREE CATALOG!

Scanner Buff?

Jucrease lYour

Listening Power!

“esor/  FEDERAL
=== | FREQUENCY s14s5

==/ DIRECTORY
"H-\,_\_\_\_\_H.

OVER 100,000 UNCLASSIFIED FREQUENCIES,
AGENCIES, AND LOCATIONS OF US FEDERAL
GOVERNMENT COMMUNICATIONS STATIONS,
2-426 MHz. MILITARY, JUST!CE, TREASURY,
AIRCRAFT TOWERS, NASA, DOZENS MORE!

=\ SOUNDS OF 5.5

SHORTWAVE "

A BO-MINUTE CASSETTE IDENTIFIES
THOSE STRANGE SOUNDS: TELEMETRY,MULTI—
PLEX JAMMING, SPY TRANSMISSIONS, SWEEPERS,
TELETYPE, MANY MORE. EXPLAINS IN EASY—
TO—LISTEN TERMS: HOW TO BUY A RECFIVER,
PLANNING THE PROPER ANTENNA, COPING WITH
INTERFERENCE, WHEN AND HOW TO LISTEN,
CHOOCSING ACCESSORIES.

SCANNER BEAM

$39.95

(Plug §2,00
de . oiig. )

B e

FINALLY, A DIRECTIONAL ANTENNA MADE
ESPECIALLY FOR SCANNERS. PICK UP THOSE

WEAK DISTANT STATIONS WITH EASE.

OPTIMIZED FOR 108 - 174 AND 406 - 512 MHz
AIRCRAFT, LAND MOBILE, AND AMATEUR SERVICES.
ALSD RECEIVES 30 - 50 MHz (non-directional).
MATCHING TRANSFORMER AND MOUNTING
HARDWARE INCLUDED.

CSEARGCHING FOUR THE SQUNDBS OF TOMORROW. ™

SROVE ENTERPRISES

ROUTE 1 BOX 156 K BRASSTOWN, NC 289062
E—

s DEALER INQUIRY INVITED » ,~352
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NEW PRODUCTS |

ATV DOWNCONVERTER

P. C. Electronics has iniro-
duced a new fast-scan ATV
downconverter which tunes the
entire 420-t0-456-MHz band
down to your TV's channel 2, 3,
or 45-MHz i-f with full bandwidth
for coior and computer video.

The standard model TVC-4
contains a new microstrip con-
verter with a low-noise MRF301
preamp stage, 12 V dc power
supply, BNC antenna input con-
nector, and type F output con-
nector to the TV set. The low-
noise figure preamp stage
enabtes seeing sync bars down
to as low as .3 microvolts. An
ultra-iow-noise NEB64535 pre-
amp stage is also available as
an option to get you down to .2
microveits in the TVC-4L.

The TVC-4 downgonverter
comes in an attractive Ten-Tec
JW-5 enclosure measuring
approximately 5" x 57 x 2%".
Ten-Tec has also specially
coated the Cycolac wood grain
side panels with a conductive
coating for excellent shielding.

For further information, con-
tact P. C. Electronics, 2522 S.
Paxson Lane, Arcadia CA 21006;

(213)-447-4565. Reader Service
number 480.

HEATHKIT ALLBAND
VERTICAL ANTENNA OFFERS
MAXIMUM PERFORMANCE IN

LIMITED SPACE

Heath Company has added a
new five-band vertical HF anten-
na to its amateur radio line. The
HDP-1473 is a vertically-polar-
ized, omnidirectional antenna
designed to give complete
CW and SSB coverage of the
80- through 10-meter amateur
bands.

The antenna employs special-
ly-designed high-Q traps to op-
timize operating bandwidth, and
the swr is 1.5:1 or less at
resonance on each band. The
HDP-1473 may be used with any
transmitter or transceiver
employing nominai 50-Ohm in-
put. A built-in coax connector
takes the PL-259 on the opera-
tor's feediine. Measuring 28
feet, four inches, the HDP-1473
is designed to accept maximum
legal power.

For more information on the
HDP-1473, contact Heath Com-
pany, Dept. 350-310, Benton Har-

420 | 450 MHZ

ATV DOWNCONVERTER

TVC-4
p.C. ELECTRONICS .

bor MI 49022. Reader Service
number 479,

THE AZDEN PCS-2800
10-METER FM TRANSCEIVER

Last summer, Japan Piezo
Company came out with their
first product aimed at the US
amateur, the Azden PCS-2000
2-meter FM radio. Now they are
marketing a 10-meter FM trans-
ceiver using the same micro-
computer design. If you have
been holding back on 10-meter
FM because you don't want to
convert a CB radio or design
your own unit, cheer up! The
PCS-2800 is specifically de-
signed for this group of ama-
teurs. It should help popularize
this interesting band just as re-
cent commercially-made equip-
ment has revoiutionized 160 me-
ters.

For those not familiar with
1G-meter FM, the band is struc-
tured as foliows. The national
simplex frequency is 29.60 MHz.
There is also a simplex channel
at 29.50 MHz that is helping to
thin out the congestion at 29.60.
There are four repeater chan-
nels: 29.52/.62, .54/.64, 56/.66,
and .58/.68, (The input frequen-
cies are 100 kHz below the out-
put frequencies.) Thus there are
six channels at present, with
29.60 MHz functioning as a “pri-
ority’” channel. The PCS-2800
scans these six channels for

ON

P.C. Electronics’ TVC-4 ATV downconverter.
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either a busy or vacant spot.
The transmitter has two se-
lectable tevels of output power:
1 Watt and 10 Watts. The FM de-
viation is =5 kHz, the same as
on 2 meters. The receiver is de-
signed for FM only, although it
covers the entire band plus a bit
extra (28.00 MHz to 29.99 MHz).
Tuning increments are 10 kHz.

Keyboard

The 12-button keyboard on
the PCS-2800 performs all fre-
quency control and scanning
operations. In this respect, il re-
sembles its 2-meter brother. But
there are a few differences.

Four keys, 100K UP, 100K
DOWN, 10K UP, and 10K DOWN,
advance the frequency by the in-
dicated amounts within either of
two ranges, 28.00-28.99 MHz or
29.00-29.99 MHz. The MHz range
is chosen by the MHz UP key.

By helding down the 10K UP
or 10K DOWN key, the MHz
range can be “'swept’” in an up-
ward or downward direction at a
rapid rate. This gives the feeling
of vfo tuning. As the desired fre-
quency is approached. the key is
released and then actuated
once or twice as necessary to
get the radio on frequency.

Either MHz range can be
scanned in 10-kHz steps by
pressing the AUTG SCAN key.
The SCAN MODE switch, in the
upper right-hand corner of the
front panel, selects "busy,” *‘va-
cant,”’ ar "“free” scan, In free
scan, the range is scanned con-
tinously regardless of channel
status. A quick check for band
openings might be one use for
this scanning mode; signals will
briefly open the squeich and
cause a burst of noise.

There are six programmable
memory channels. Channel 1 is
immediately accessible by
pressing the M1 CALL key. This
key may be found in two places:
on the keyhoard and on the mi-
crophone. The national simplex
frequency, 29.60 MHz, might be
a good choice for memory chan-
nel 1.

Memory programming, recall,
and scanning are carried out by
means of the four keys M ADRS,
M SCAN, M CALL, AND M
WRITE. The memeory is repro-
grammable at will, and is
backed up by three small cells
50 that memory will not be lost
when the unit is off or in storage.

Other Controls

The SCAN MODE switch has
a second function: simplex/off-



KLM’'S DUAL-DRIVEN ELEMENTS DO IT AGAIN:
SUPER-GAIN ACROSS THE WHOLE BAND for FM, SSB, DX, TROPO, EME, etc.

No tuning or
matching

1KW balun supplied
Less weight and
windload

Strong 1%" boom/
no truss needed

VSWR CURVE

44 MHz

ORLDS ONLY WHOLE BAND/ALL MODE SUPER-GAIN ANTENNA
Y NKLM p. 0. Box 816, Morgan Hill, CA 95037

Solid-State H.F.
Kilowatt Amplifier
NO TUNING !

““FCC TYPE ACCEPTED”
All new, all nine hf bands

160 thru 10* meters including the new 10, 18 and 24 MHz bands.

MODEL: A1000 115/230VAC, 50-100W Input $1395.00
*MODEL: A1000X  115/230VAC, 15-35W Input $1395.00
VIS_A *Export Model e DEALER INQUIRIES INVITED
T— [l RF POWER LABS, INC.
USB your MaSter Charge ﬂr_?_PCiNER_k 21820 87th S.E., Maltby Industrial Village.
X or BankAmericard/VISA 63 '—AF&' Woodinvilie, WA 98072, (206) 481-8833
Telex No. 32:1042

when you order.
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set selection. When this switch
is set 1o the left of center, the
transmitting frequency is 100
kHz lower than the receiving fre-
quency, facilitating repeater op-
eration. When the SCAN MODE
switch is to the right of center,
the radio operates simplex. The
three scan modes {free, busy,
and vacant} are provided on
either side of center; there are
thus six switch positions.

High power (10 Watts output)
or low power (1 Watt output)
may be selected by means of a
lock button. Another lock button
transfers volume and squelch
control from the front panel to
the microphone.

The PCM-2000 microphone is
the same microphone that is
used with the Azden 2-meter ra-
dio. Veolume, squelch, and
memory channel 1 recall can be
controlled from the microphone;
the 10K UP and 10K DOWN but-
tons are also duplicated there.
This makes operating “on the
road" convenient and enjoyable.

Remote Head

The PGS-2800, like its 2-meter
brother, can be pulled apart into
two pieces. The microcomputer
is housed in the smaller, front-
panel piece, which is called the
“head.” The transmitting and re-
ceiving rf circuits are in the rear
section. If there isn't enough
room in your car to conveniently

install the entire unit, the head
can be mounted under the dash
and the rear section placed un-
der a seat or in the trunk. Azden
manufactures a heavy-duty,
15-foot interconnecting cable
{optional) for remote-head oper-
ation.

Operation

The 10-meter FM band is quite
a bit different from either
10-meter CW/SSB or 2-meter
FM. The 28-MHz band is of
course subject to worldwide ion-
ospheric propagation, especial-
ly at the present sunspot maxi-
mum. Any time you have iono-
spheric propagation, you'll en-
counter tading. Fading affects
FM in an interesting and pecu-
liar manner. This is especially
true for selective fading. CW
and SSB have relatively narrow
bandwidths and are not affect-
ed much by this type of fading,
but FM has a deviation of £5
kHz, and the modulation itself is
accomplished by frequency vari-
ations. Selective fading will
sometimes produce a whining
or buzzing sound on FM signals.
Nevertheless, it is not uncom-
men to hear full-quieting signals
from thousands of miles away.

FM has some definite advan-
tages over other modes. Most
important is its relative immuni-
ty to noise, both man-made and
atmospheric. FM communica-

Hickok’s new LX 304 DVOM,
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tion may be possible in a noisy
location where SSB or even CW
would be unreadable at the
same frequency and power lev-
el. Also, FM is less likely to be
demodulated by home sterec hi-
fi equipment. This could be im-
portant to some hams whose
neighbors are less than totally
rational and compassionate!

With the PCS-2800 connected
to a whip about 8 feet long (I
didn't even measure it) fed with
100 feet of RG-58/U, I was able {o
make contacts from as far away
as Vermont. | didn't try bard to
work any DX, but stations were
heard from all four corners of
the continental United States
within a 1-hour period. All this
took place on the national sim-
plex frequency, 29.60 MHz.

Conclusion

The Azden PCS-2800 comes
with power cord { + 12 V dc) and
fuse, microphone, and mokbkile
mounting hardware. An optional
15-foot cennecting cable is
available for remote-head opera-
tion. A base-loaded mobile an-
tenna with *mag” mount is also
available; it comes with 10 feet
of RG-58/U and connector, ready
to use. A 12-volt dc power supply
is alsc available.

The PCS-2800 and accessor-
ies are distributed by Amateur-
Wholesale Electronics, 8817 SW
129 Terrace, Miami FL 33176;
(305)-233-3631. Reader Service
number 482.

Stan Gibilisco W1GV
Cocoa Beach FL

NEW DVOM FROM HICKOK

New from the Hickok Elec-
trical Instrument Company is
the latest in their LX series of
hand-heid DVOMs. The new LX
304 features an easy-to-read,
Y -inch-high, 3%-digit LCD
display; automatic polarity,
zero, and overrange indication;
Y2-year battery life in typical
use; simplified one-hand opera-
tion; and uitra-rugged construc-
tion with excellent overload
characteristics for long-term
reliability.

Other features include an
automatic decimal point, a built-
in low battery indicator, diode
and transistor testing capabili-
ty, and 0.5% accuracy on V d¢
ranges.

Engineered and manufac-
tured in the US. Hickok LX series
multimeters are self-contained,
with test leads that store in the
removahle, protective thermo-
plastic cover. They will with-

stand a four-foot drop without
loss of accuracy.

For further information, con-
tact The Hickok Electrical In-
strument Company, 10514 Du-
pont Avenue, Cieveland OH
44108; (216)-541-8060. Reader
Service number 476,

RADIO SHACK’S SAFE HOUSE
RF FIELD DISTURBANCE
ALARM

Computiers are penefrating
every part of our modern lives,
so it should come as no surprise
that Radio Shack now offers a
computerized motion-detector
security system. Now you can
protect your home or busingss
with an rf field as well as with
optional window and door
switches.

Radio Shack's Safe House
should not be confused with
lower-priced ultrasonic sys-
tems. The Safe House uses a
low-level microwave signal at
approximately 10 GHz. When
the microwave field is disturbed,
the transmitter source is af-
fected and triggers the alarm.
The motion-sensing unit is com-
bined with a single-chip com-
puter which provides the neces-
sary delays and a sophisticated
on-off switching scheme.

The Safe House is simple to
use. For basic protection, set it
in a location where its fiefd will
create space traps in and around
doorways. When triggered, the
unit will drive a speaker with a
piercing siren-like sound, Once
the speaker is in place, all thatis
needed is a 110 V ac outlet into
which to plug the system.

A potentiometer allows the
user to tailor the field size to a
particular location. If the level is
toc high, the unit might be trig-
gered by false reflections. Arm-
ing and clearing the unit is ac-
complished by punching a four-
digit code on the front panel. No
keys or hidden switches are
needed. There aré approximate-
ly 25 seconds during which the
alarm wiil not be activated. This
deiay gives you time to enter or
feave the room after the alarm
has been armed without activat-
ing the siren.

Far use in a recreational vehi-
cle or boat, the Safe House can
be hooked directly to a 12-volt
battery. A built-in gel cell battery
will autematically be switched
in to power the unit for up to four
hours if the conventional source
fails.

Continued on page 242



IC-720

The New Standard in Ham Radio

You're looking at the next Automatic sideband selection
generation in ham radio design. The (reversible). All solid state. Fully
ICOM IC-720 has standard features synthesized, Ertc., etc., etc., etc.
offered elsewhere as options. . . or There isn’t enough room to list
not offered at all; all of the specifications and features

Transmit on all 9 HF bands. . . of this exceptional radio. So, please

Receive from.1 to 30 MHZ. . . visit an authorized ICOM dealer or
with just a push of a button. write to the address below for

Dual built-in VFO's. additional information.
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Escape from Mt. St. Helens!

Marianna 5. Kearney W7WFQ
3401 N.E. Corbin Road
Vancouver WA 98665

llMt. St. Helens has
erupted!” Dor-
man W7ZDR excitedly re-
ported as we listened in-

tently for news from home
at the shack of Ralph Z12PI

in New Zealand. (It was
March 28th there, but the
27th back home in Vancou-
ver, Washington.) The first
intimation of this sensation-
al event had reached us on
ten meters at the station of
Dennis ZL2AQA, over
which we learned that
earthquakes had been shak-
ing the mountain since
March 20th. The volcano
had been dormant for 123

years.

Ten days after our return
from New Zealand, we left
our home (forty-five miles
southwest of the mountain)
for the foothills of 9671
Mt St. Helens, a major Cas-
cade peak, as volcano
watchers. At that time, ge-
ologists were apprehensive
of a bulge of rock and ice
on the northwest side which
was then growing at the

Photograph copyright 1980 by Ty Kearney and Alan Kearney

Mt. 5t. Helens at 8:32 am May 18th. View is looking east with the summit 8 miles distant.
The South Fork of the Toutle River is at left. Our escape road went 1% miles toward the
mountain on the right before we were able to turn south.
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alarming rate of five feet a
day. We had volunteered
for a one-week mission with
the Washington State De-
partment of Emergency Ser-
vices and had been signed
up for public service by Al
K7KNZ. From the 4240
high point of a logging read,
we would observe the high
slopes and report steam
vents, mud slides, and ava-
lanches, with special atten-
tion to the South Fork of the
Toutle River Canyon,
critical because of flood
potential We'd be perched
just outside the red (restrict-
ed access) zone and eight
miles due west of the sum-
mit.

Arriving at the end of the
pavement in the fog on May
13th, we threaded our way
up a maze of roads using
the directions that Chuck
N7ALB, a volcanology stu-
dent and former observer,
had given us. After locating
the best view spot, we were
soon in business, running
one Watt of power with an
lcom 210 (borrowed from
our club, W7AIA). Working
under RACES, we reported
to Reade N7ACG, Washing-
ton State RACES Officer in
Olympia.

With nearly zero visihil-
ity, the first few days al-
lowed us only fleeting
glimpses of the snow-



crowned summit, making
us feel uneasy with no
knowledge of the volcano's
activity. On one of those
foggy days, Ty W7WFP
climbed on a stump with his
hand-held lcom 215 and
called Russ K7SUX, RACES
Radio Officer for Clark
County. (He was checking
our low-power half-Watt
communications of a stand-
by rig.) Meanwhile, | walked
among the logging slash
admiring the fragile ava-
lanche lilies blooming in
the harsh winds and sleet
and snow that occasionally
whitened the log jumbles
and low fir trees.

On Friday, May 16th,
Channel Six TV parked their
van next to ours, doing a
story on loggers in the
Toutle. That afternoon we
watched large helicopters
urgently ferrying equip-
ment from various camps in
the doomed South Fork of
the Toutle River Canyon.

Saturday, May 17th,
dawned in a blaze of scar-
let, burning away the iast
shred of fog and providing
excellent visibility. The
once dazzling white moun-
tain had been dulled by
purple-grey ash flows, giv-
ing it a. surprisingly barren
appearance. On the north-
west side, the bulge ap-
peared menacingly as a
large warp on the left sky-
line. Otherwise the peak re-
tained its nearly symmetri-
cal shape. It was easy to re-
trace my old climbing route
of many vears ago with ev-
erything so seemingly quiet
and bright and every fea-
ture showing on the west
face.

That day the seismic. re-
port came in late but
seemed routine. Qriginat-
ing from the University of
Washington, it had been re-
layed daily by Dorothy
WB70BB in Seattle. (Only
harmonic tremors over 4
were reported, which was
usually about ten a day.)
For awhile, a helicopter car-
rying geologists perched on
the crater rim itself. Al

K7KNZ called asking about
avalanches in the Toutle,
but all we saw were a few
bright steam plumes high
up.

By late afternoon, anoth-
er volcano-watcher, Gerald
(Jerry) Martin W6TQF,
drove his motorhome to a
location near Coldwater
Peak, seven miles north-
northwest of the mountain
and ten and one-half miles
north-northeast of us. That
evening Bob K7UPT and
friends came up with sup-
plies, staying for a potluck
dinner. {Bob had checked
out the 5700 Road along the
South Fork of the Toutle
River as a possible escape
route for us.) It was a per-
fect evening and we
laughed at Bob’s shoveling
up a load of ash-covered
snow to take home. Later,
over two meters, we had a
limited chance to get ac-
quainted with Jerry before
the fateful day arrived. The
day closed with the peak
looming high into a star-
sprinkled sky, apparently at
peace.

A light overcast replaced
the flawless skies of Satur
day, but the dawn was
colorful with Mt. Rainier in
full view. Jerry’s cheery
“Good morning!”” had
greeted us this calm Sun-
day, May 18th. It was
peaceful and windless with
the temperature at 47 de-
grees F. jerry and Ty dis-
cussed two steam vents
high up on the north-north-
west skyline just under the
crater rim. Two of the
plumes were white and had
been seen Saturday, but a
new one appeared tan or
dust-covered and drifted
across the Wishbone Gla-
cier. From his viewpoint,
Jerry could pinpoint its lo-
cation. He was just com-
menting on this when Ty
felt the earthquake that un-
balanced the delicate equii-
ibrium in the area of the
bulge. jerry feit it also. Out-
side our van | was sitting in
a folding chair sketching
the mountain; | did not feel

i e DUNTAIMN

Ty W7ZWFP and Marianna W7WFO with their Dodge “Van

Gl

it. {Later reports confirmed
the quake at magnitude 5.0,
the strongest since the
mountain came alive on
March 27th))

Less than one minute
after the jolt, the volcano
sent up its first black
clouds. !t was 8:32 am. |
stood up watching the
black billows boil up out of
the summit and the north
side simultaneously, think-
ing, “What an interesting
show!” Scarcely had the
thought surfaced when the
entire summit area was en-
veloped in rolling, velvet-
black billows that growled
like muffled thunder, ex-
panding at an incredible
rate. One fantastic cloud
exploded huge rocks and
ice. Ty saw a part of the
Goat Rocks formation slide
away, the toe of a mam-
moth landslide. We imag-
ined Jerry, terrified, wit-
nessing the entire north side
of the mountain sliding to-
ward him. With the black
explosion cloud racing
northward in a horizontal
blast at 120 miles per hour,
Jerry had only minutes for
his last transmission: “l've
got to try to back out of
here!”

Ty ran for his camera and
took seven pictures as the
blast rolled out toward Mt.
Rainier. He noted that the
enormous black cascade,
indescribably complex and
banded with steam, was

fanning out toward the
South Fork of the Toutle,
the last protection for our
exposed ridge. “let’s get
out of here!” Ty yelled as |
walked toward our car,
stunned.

Jumping in the van, we
sped eastward down the
road (toward the mountain)
for one and one-half miles
before turning south.
““Which way are you
going?” Bob K7UPT's voice
pierced the static, and |
screamed, “South!” | also
remember shouting, “The
cloud is going toward Cold-
water Peak and |erry!”

Qur fourteen-mile ride
down over the rough forest
roads seemed as unreal as a
nightmare. | found myself
on my knees clutching the
radio, being showered by
falling objects from an
open cupboard. Out our
van windows, the death
cloud virtually filled the
visible sky in its immensity.
It was dirty grey and suffo-
cating as a tomb with dark-
er columns slowly rising to
a billowing mushroom top.

It was almost beyond
conception—an unimagin-
able evil abstracting bizarre
patterns of twisting, undu-
lating smoke and hot gases
ascending to the roof of
hell. In a race against time,
our frail vehicle paralleled
that horrendous cloud,
flashing with bolt lightning
and only one mile away. It
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dwarfed everything by its
magnitude; the spindly
alder trees loomed like
matchsticks that swayed
slightly before the churning
terrible greyness. Against
the deep gloom, the pale
sickening grey of the cauli-
flower column of the main
eruption writhed upwards,
carrying its load of ash and
pumice and superheated
poisonous gases. For a short
while a blue car hurtled
down behind us, as terrified
as we were, and then it
turned off.

The last thing | remem-
ber before we reached the
relative safety of Lake Mer-
rill (below the exposed
ridge) was a swelling deep
grey cloud dramatically
rimmed in sunlit silver and
edging the sky’s soft blue-
ness. At last we dared to
stop. We breathed silent
prayers of thanks We
switched the 210 to high
power and picked up Marv

WZ7RPT in Vancouver, who
relayed to Olympia that we
were OK and returning
home. We could now see
the cloud’s edge, steam-
whitened and rising foun-
tainlike above us to a scal-
loped saucer-shaped disk,
swirling with graceful ef-
fects.

At the junction of the
forest road with the high-
way, we passed a roadblock
and then bordered Yale
Lake where people were
driving toward the moun-
tain to sightsee Soon we
were in green country and
on paved roads again.
Never have green and grow-
ing things looked so beauti-
ful! Though churchbells
were ringing in a country
chapel, people were out-
side watching the towering
inferno of a volcano that
had unleashed an explosion
as powerful as the hydro-
gen bomb.' Into the hazy
blue sky the decapitated

mountain? was

steam twelve
and

and
high

3000 years.)

We turned away from the
black horror of a sunny Sun-
May and drove
experiencing a
strong sense of unreality.
We knew that people like
Jerry Martin W6TQF, Reid

day in
home,

pouring
multiple columns of ash

eventually
around the world. (No erup-
tions of Mt. St. Helens had
- been this big for nearly

Blackburn KAZ7AMEF,

Dave Johnston® had died in
the terrible blast of our
serene Mount
Helens. We had been al-
lowed to live.* We felt hum-

once

ble. W

Author’'s Notes

i. The blast, fanning cut twelve
to fifteen miles in a northwest,
north, and northeast direction,
devastated 156 square miles,
felied trees like matchsticks,
and rained ash to a depth of four
feet in the area where Jerry Mar-

tin, Reid Blackburn, and Dave
Johnston were working. It de-
stroyed 2 billion board fest of
timber and left a “moonscape’”
of unrecognizable land forms
around the Spirit Lake area.

miles

2. The explosion lowered the
mountain by 1300 feet. It opened
a new huge crater on the north
side measuring about 2% miles
long by 1z miles wide.

3, Reid Blackburn KA7AMF, a
newspaper photographer, was
doing voluntary work for USGS
and National Geographic. He
was in the same general area as
Dave Johnston, working for
USGS, and Jerry. Though Jerry
Martin is presumed dead, he is
listed among the missing. He
spent about a month on volcano
watch at a different location be-
fore coming to the viewing spot
near Coldwater Peak.

and

St.

4. Though the devastation
stopped at the South Fork of the
Toutie Canyon uncomfortably
close (within a mile) to our loca-
tion, it did not reach cur camp,
except for some light ash. One
gas can we'd left in our hurry
was picked up later that day and
said to be very warm.
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UNITED STATES AMATEUR
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handling.

by class of license, emission type, and fre-
querncy from 160 thru 2 meters, including
provision for the new 30, 17, and 12 meter
bands. This 22 x 2§ in, twelve-color chart
is the First of its kind to be both informative
and decorative. Enhance your shack.

Regular price $3.00. SPECIAL INTRO-
DUCTORY PRICE GOOD THROUGH
OCTOBER: $2.50. Includes postage and
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CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 572-8570 9 a.m.—5 p.m.
(206) 759-1611 Evenings

Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $i179.95

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

The Most Advanced

Automatic Computing
Power Meters

In Amatenr Rado!

MODELS 31 and 32*

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

FEATURES:

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

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

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

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

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

ATTRACTIVE
AFFORDABLE PRICING
"Model 31A (0 to 200w)
31B (0 to 20w)
onty $149.00

Model 32A (0 to 200w, O to 2000w)
32B (0 to 20w,

i only $169.00

SIGNALCRAFTERS, INC.”

5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-6565; TELEX 42-4171

Al Sigralcratiers products are designed. engineered
and producadin the U.S.A Pnces include shipping to ail
US.A VISA and Master Charge accepled. Kansas Resi-
dents please add 3% percent
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You may be losing up to
half the available output
from your vertical gain
antenna because of RF
spillover. The amazing
AEA |sopole with
unique decoupling de-
sign, virtually eliminates
RF spillover and can
help you multiply your
power in all directions
on the horizon relative
to an ideal half-wave
dipole, or end-fed non-
decoupled “gain” anten-
nas.

CALL TODAY

Portland |

Radio
Supply
Co.
1234 S.\W. Stark
Portland, Oregon

97205
503-228-8647

AEA

Brings you the
Breakthrough!

SPILL:

TRIONSX no

T2 METER
TELESCOPING

ANTENNA
with BNC
» USE ON ANY 2 METER

HAND-HELD RADIO
WITH A BNC

EENWOOD
WILSON

- CONNECTOR SUCH AS:
3

» 3dB GAIN OR BETTER
OVER ANY RUBBER
PUCKE

13" EXTENDED —
34" CLOSED

i

95

PLUS $1.50 POSTAGE

Indiana residents add 4% sales tax

TRIONYX INDUSTRIES s/
6219 COFFMAN ROAD
INDIANAPOLIS, IND. 46268
317-291-7280

MASTER CHARGE/VISA — ACCEPTED

DEALER PRICING UPON REQUEST

WE CAN PUT ANY TYPE OF
CONNECTCR ON THE ANTENNA

WRITE FOR FRICE AND AVAILABILITY.
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Edward | Mulvin WBQIFF
3400 54th
Des Moines 1A 50310

G ot to run faster. . . fast-
er, Sheila thought to
herself as she ran down the
track. . .where is that 50-

Sheila Ran!

— a sightless sprinter’s triumph
is one of ham radio’s finest hours

meter mark?

50 now,” she heard and
put on some extra effort.
“75 looks good!” was the

Photo A, Sheila during a practice session.

38 73 Magazine = October, 1980

next she heard; then, “Left, At that moment, Sheila’s
keep going, locks real good  friend |ennie grabbed her,
—THERE’S THE END! You and she knew for sure the
did real good!” race was over. Now came

Photo B. £d Mulvin WB@IFF and Sheila, with the Motorola
MT 500 transceiver.



Photo C. WB@IFF positions Sheila’s hands so that she can

“see” the lane markers.

that wait for the official
time and placement.

From the starting posi-
tion, 1 carefully put the
Motorola transceiver into
the belt holster and ran
toward the track officials to
find out quickly where
Sheila placed. This was one
of many trips | had made
over the last four years. This
also was the last year that |
would be doing this be-
cause Sheila was now a
senior in high school and
would be finished with
high-school track. My spe-
cial logbook soon would
record the last of some 220
hours of training and track
meets with Sheila,

The preceding scenario
represents the culmination
of a four-year experiment in
human engineering utiliz-
ing the facilities of amateur
radio. You may have read
my earlier 73 article, “Run,
Sheila, Run!” (December,
1977). At that time, | de-
scribed an innovative use of
ham radio which could en-
able a young girl who is
totally blind {she wears
glass eyes for cosmetic pur-
poses) to compete in high-

school track. Originally,
with the assistance of Ron
Kinton WBQMBZ, a retired,
tired, 6-meter model air-
plane radio-control receiver
was modified and equipped
to receive an AM signal. |
dragged along an old Gon-
set b-meter transceiver—
and a car battery for power
—to every practice and
track meet and was able to
direct Sheila down the
track with an amazing
amount of success. Sheila
was an excellent and willing
candidate for this type of
experiment. She ran in the
cold, the heat, the rain, the
snow—in anything —with
never a complaint.

After the first track
season was completed, Ron
Kinton and | put a smaller
transmitter together. It, too,
was basically a Heathkit
radio-control transmitter
strip with an AM audio in-
put added, along with a re-
chargeable nicad battery
pack. Life became easier
for me after that,

Sheila and | trained inter-
mittently that summer.
When track season started
in March, 1978, there was

Photo D. Sheila talks with the ABC news crew, May 15,
1979.

too much snow on the track
and we were forced to run
in the halls at her school.
That was a really hairy expe-
rience because the halls at
Dowling High School are
sort of short for a blind kid,
and there was a post in the
middle of the end of one
hall! All of these things real-
ly scared me, but Sheila
trusted and ran! The other
runners [sighted) could run
around the corners and up
and down the stairs, but this
was a little too much for
Sheila.

Whenever we could get
outdoors, we would, but
the temperatures were fre-
guently below freezing
with lots of wind. We ran on
the road in front of her
house, and if | could guide
her around the curve, we
could get a good 100
meters. Sometimes she
would get into a snow bank,
but that didnt hurt. We
also would go over to a
large parking lot at the
church across the street. It
was guite mind-boggling to
see this young girl race
across the lot in her sweat
suit, the hood up over her
head with the draw strings

pulled so tight that her eyes
were completely covered!
Sometimes | would let
Sheila get into the snow
banks, as she couldn’t get
hurt. | would be rewarded
with a round of snowballs
—she had good aim! Final-
ly, the snow melted and we
could work out on the
track. Life got easier for
both of us.

During track meets the
first two years, Sheila
would run her heat by her-
self with no one else run-
ning on the track with her.
April 8, 1978, was a cold,
drizzly day and a track
meet was scheduled. This
was the first anniversary of
the very first time Sheila
had ever tried the radio,
and this was the first track
meet she would win! Her
time for 100 vards (it was
changed to meters the next
year) was 13.4 seconds. You
must remember that Sheila
had a distinct advantage:
the cold drizz!le got into the
eyes of the other girls and
slowed them down, but it
didn't affect Sheila.

Later on during this
season, we discovered that
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Photo E. The ABC “That's Incredible” crew prepares Sheila’s segment of the May 12, 1980
show.

heavy crosswinds would af-
fect her course. This could
be dangerous because now
the track officials were
wanting her to run with
other competitors on the
track. We were able to get
them to allow us to have
the lanes vacant on either
side of her and this was
some comfort, but the first
track meet with other
competitors on the track
brought a lot of stress. This
was only the second time
she had run this way, the
first time being on the day
before in practice.

At this meet, Sheila came
out of the starting blocks on
a diagonal! | lost my cool
and shouted too loud into
the mike, overmodulating
the transmitter and distort-
ing the signal in her receiv-
er; Sheila kept running.
When she came to the grass
at the left side of the track
she turned and ran until she
hit the grass on the right
side, then turned again, got
to the end of the track, and
finished a respectable third.
She was disqualified, and
the officials asked the other
girls if they wanted to run
the meet over. They de-

clined, with one of them
asking, "What good would
itdo? | couldn’t get near her
anyhow!”

It's a good thing Sheila
couldn’'t see during that
particular run, as I'm sure
she would have been
scared pea green. | was! She
missed kids, hurdles, and
track officials. Later, |
learned to keep cool and
control my voice, and this
served me very well when
one time she was within two
inches of a curb and | was
able to get her away from it
very slowly and avert pos-
sible injury.

The third vear (1979) we
really had a lot of prob-
lerns. It was practice in the
afternoons and sit up every
evening repairing the re
ceiver—it was aging and
had lost its sensitivity. Com-
ponents were deteriorating
rapidly. | made a trip to
Ron’s, and the decision was
to work the receiver over
completely and put an AM
receiver chip into it. This
meant more stripping of the
existing components and
changing the battery volt-
age to 9 volts. This worked
for a few weeks, but the
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main problem was in the
first mixer stage and the
coils were not available.

We were at the early start
of the official practice
season. Along with the
miserable cold and show,
the radio wasn’t working
the way we needed it to
work. The original design
required a long trailing an-
tenna in free space. We
stuffed a pair of three-foot
pieces of wires down her
shirt—one in front and one
in back. Being in such close
proximity to her body af-
fected the receiver very ad-
versely. This, coupled with
the age of the receiver and
the reduced power of the
transmitter, made for some
overwhelming problems.
Ron was on the verge of
stripping out an old
Motorola pager and putting
it on two meters FM, but
during a quick conversation
with Dick Bugler of the Des
Moines Motorola sales of-
fice, | told him of our dilem-
ma. Dick was able to loan
me the necessary commer-
cial gear to keep Sheila run-
ning for the rest of the 1979
track season.

The commercial gear

was on 15558 MHz and,
with the exception of an oc-
casional bit of commercial
traffic, we didn’t have any
QRM problems. Whenever
something did come
through we just waited. For-
tunately, there wasn’t any
interference during a meet.
We had ear molds made for
her and these, along with
the commercial gear,
proved to be an unbeatable
combination! This was the
year she would be first in
her heat and her time would
go from 14.06 to13.8 for the
100-meter dash. This was
still junior varsity track, and
she turned in some very
good performances. She
still had not gained the
ability to remain com-
pletely in her lane, but
there were no serious prob-
lems.

The local news media
gave us excellent coverage.
The local ABC affiliate,
wQl, Channel 5, televised a
meet which interested the
network enough to send a
news crew out from Chi-
cago on May 15, 1979. This
appeared on ABC news
May 17 and was picked up
by David Hartman on
“Cood Maorning, America”
the next morning.

Now things were happen-
ing fast and furious because
after “Good Morning,
America,” Motorola had
taken a very active interest
in Sheila. Motorola sent a
film crew and a public rela-
tions man to make some
film of our proiect. They be-
came very excited and de-
cided to take Sheila and her
family to Fort Lauderdale,
Florida, where they present-
ed her with a pair of the
newest MT 500 handie-
talkies along with a Page-
boy 1l receiver. Wow, did
we have the gear! (The gear
was placed in the amateur
band for us and we operat-
ed on 147,99 MHz.) Sheila
received a letter in track for
her efforts that year, and
that, along with all the cov-
erage we received and the
support of Motorola, really



Photo F. Ron Kinton WBOMBZ works on the module.

made all the efforts worth-
while.

The fourth and final year
(1980) started just like the
rest except that we didn’t
have the extreme cold. A
lack of snow cover made
the practice sessions go
very well, and we had a
radio that worked! Sheila
had to run varsity, however,
and this put a ot of pres-
sure on her. The first meet
gave her a time not as good
as the previous year, but
she was still very competi-
tive and her course down
the track was as good as
anyone’s. | was elated —she
had never run so true as
now.

Then the weather turned
cold, the pressure became
almost unbearable, and her
ability to hold a true course
deteriorated. There was still
nothing seriously wrong,
however, and she kept on
running. 1 was able to in-
terest the television pro-
gram “That's Incredible,”
and they arrived in Des
Moines for a video taping

session with us. This added
to the pressures that were
buiiding up, and Sheila
turned in the worst time she
had yet had for the season.
She finished last. The
cameraman did worse—he
lost the finish of the race.
What luck! When Sheila
realized where she finished
and realized that this was
the next to the last meet she
could run (the next meet
would be a gualifying heat
for another meet), she
decided to quit.

Sheila may have stopped
running now, but she
proved that the blind can
be very serious competi-
tors. She is the only person
that we know of who has
ever tried to run this way.
The ability of a human be-
ing to make such a com-
plete transition to hearing
from sight while actively
competing has been proved
by Sheila Holzworth in Des
Moines, lowa! It all was
made possible by the privi-
leges we have with amateur
radio.

||li:Hq[lryltptlmr[Lfl_ii“;q%l_!]

Photo G. The original module.

Photo H. The module after Ron worked it over.
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Werner M. Maurer W10QMS
Kelly Drive
S. Lancaster MA 01561

The First Man in Space Was a Ham

— UA1LO remembered

ack on February 13,

1962, | happened to be
in the right place at the
right time and had a chance
meeting with a very distin-
guished radio amateur,
UATLO, Yuri A. Gagarin,
the first cosmonaut to orbit
the Earth—a trip of 1 hour

and 48 minutes. Although |
had never worked him, | fol-
lowed space research and
travel closely as Sputnik
went up and successive
manned flights took their
turn —theirs and ours.
There have been many
articles and much specula-

Yuri Gagarin UATLO.
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tion about an amateur in
space or in government—
will he use 2 meters?—and
so forth. [ saved such arti-
cles and even have a front
cover of 7Z3—“A Ham in the
White House —K7UCA”!

| spent a few months in
Italy, and a cable directed
me to Athens to demon-
strate a police X-band radar
to the Greek Ministry of
Transport, Physical Society,
and all the high brass of the
constabulary. As | landed in
Athens, | saw a red carpet
and a rosecovered open
Cadillac at the terminal
building which seemingly
was lined with all the police
of the city.

“This is nice,” | said to
my distributor. “This is for
me?’”’

“Well, no,” he said. “You
can walk on the carpet, but
the car is for Yuri Gagarin,
the Russian cosmonaut.
Look, here comes his plane
now.”

We cleared the suitcase
radar through customs and
headed for the city. Major
Yuri Gagarin, 28, was the
Air Force hero being wel-

comed by the City of
Athens. | had a selling job
to do and demonstrated the
radar successfully that
afternoon.

That evening, UA1LO
was being feted at a ban-
quet in his honor. Anyone
and everyone in physics, as-
tronomy, and electronics
was there, and | was at a
side table as a guest of the
chief of police. There were
speeches in Greek and Rus-
sian, toasts, and hurrahs.

The next day | had the
day off and went to the
Acropolis to see the Par-
thenon. | had two color-
loaded cameras, 120 format
and 35mm, plus the old
8mm movie format with
coler film, | stood on top of
the hill —and then the open
Cadillac came up to the
threshold of the Acropolis
and Yuri Cagarin and en-
tourage made the climb to
the top.

I had a good vantage
point and used all three
cameras. Yuri was given an
olive branch and stood by
the Parthenon. 1 tock a



Biggest Show n the East

The Great Boxboro
Convention Returns!!

Remember the fantastic Boxboro hamfest back
in 19787 Well here we go again with im-
provements galore to make the show even bet-
ter! Located in the “country” on Route 495 at
Route 111 the New England ARRL Conven-
tion for 1980 features free shuttle bus service to
and from a giant new free parking area — no
more parking worries!!

Prizes Awarded
Both Days of Show

Through the generous cooperation of the
manufacturers and exhibitors lucky conven-
tioneers will be taking home transceivers,
antennas, microphones, amplifiers . . . the list
goes on endlessly. The event is a non-profit af-

fair and surplus funds go directly into the prize
fund.

See Every Possible
Make of Ham Gear

Virtually everybody who is anybody will be at
the show. Equipment on display should in-
clude Kenwood, lcom, HyGain, Hustler, Den-
tron, Microwave Modules, Kantronics, Yaesu,
Cushcraft, Robot. HAL, Ten-Tec, Tri-Ex,
ETO, Vomax, Heath, TPL, DSI, Ramsey, Op-
ioelectronics, Larsen, Telex, Wilson. Azden,
Collins/Rockwell, etc. etc. Manufacturers and
distributors will be there in force.

Big Events All Weekend

Two meter fox hunts, YL programs. seminars
on all aspects of ham radio including
microprocessors, RTTY., SSTV and DX, a
Woult Hong ceremony, Saturday night ban-
auet show and dance. plus prizes awarded all
weekend.

There will be a home brew equipment exhibit
and contest, FCC exams, QSL and CW <con-
tests, an antique wireless exhibit and special Y1
programs.

New England's only Flea Market

UNDER A GIANT B
80’ TENT |

Come rain or shine!
First come —
best spaces.

Flea Market Sellers’ Permits

$5 per 6'x2V%" space
{per day)
includes a table.

TELL YOUR FRIENDS!

- =2

Early Bird Tickets Available by Mail Only!

Registration is $4 early bird, $5 at the door. Banquet and show tickets,
$12 each. Order tickets from George Stewart, W1ZQQ, 17 Barnes
Avenue, East Boston, Mass. 02128. Include SASE! Hotel reservations

must be made directly with the Sheraton Boxboro Hotel, Boxboro,
Mass. 01719; $42 single, $46 double. Hotel will NOT ACCEPT phone
reservations!

SAVE OSCAR 9-B Matching Fund!
Add 50° to your ticket order and we will match it with another 50¢.
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MEMORY KEYER
BREAKTHROUGH!

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode.

ORDER NOW TOLL FREE 800-627-3418

AGL Electronics

13829 N. Ceniral Expressway,

Suite 413, Dallas, Texas 75243, (214) 699-1081

AE A Brings you the
Breakthrough!

i3 QIGITREX

ELECTRONICE COMBANY
F'ﬁ-'lg W1L|PF‘-ﬂw:i Prh—‘smuh" er

’ff.'l 'u'll-' Bandwldim (=348 Palnts)

AspEmilzied & Tearad
& [pstructions Pravided, Full Warrantv

anly

= 58.85

| o 5 S ey e relnig

PS- 61]“ 600 MHz Prescaler
& Prowices =10 gnd =100 TTL Level Output
& 7MY FME [nput Senaltluley
= Buiit In 5 Valt Reguiator &llowe Lisa
&t B-12 VOO @80-110 MA,

* Tlll.' PC Board Slae (1-1/4% x1-3/B")
» Iy Asswrntiled sod Tedtedd
VWrTEnTY

| . "i".'1rl.r.'.lﬂr'=. Provided, Full

anly

| w $28.95

. apd
'\\_ b
Mew PS<1250 1.25 GHz Prescaler
compeis $79.95 .4
COE Chithers Accapiesd
4412 Farmiao
Royal Osk, Michigan 48073
| Phona 113-851-8247
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prize picture and then went
up to shake his hand. | wore
my WI1QMS lapel pin and
he spied it and said, "“Ya,
UATLO. [ am UATLO active
on CW. You, too?”

| said, “Mostly 10-meter
AM phone.”

Newsreels ground away
—the Greeks led him away
to the Museum. | had the
privilege of translating be-
tween him and an English
reporter who asked if Yuri
saw the Parthenon from or-
bit. He said, “Nyet—too
small,” —but said that he
saw the zigzag Great Wall
of China as a distinguished
tarth landmark! (His high-
est point above Earth was
203 miles, and his average
speed was 17,000 mph.)

That ended a very brief
encounter with UATLO. If |
had not worn my lapel pin,
this never could have hap-
pened.

The Greek newspapers
put Yuri on page 1 for sev-

work was on page 8. Such is
life!

My photos were slightly
over-exposed, but useful.
While at an exposition in
Moscow in 1974, to demon-
strate photo-interpretation
gear, | hung an 8X10 en-
largement of Yuri on the
wall of the booth. Russians
from every walk of life
looked at the picture in
awe, and the women, with
deep reverence, said a little
prayer.

The head of the USSR
space prograim came by,
followed by Premier
Kosygin, and 1 requested
that the picture be present-
ed to Yuri's widow.

One never knows who
the fellow next to you
might be.

Yuri Gagarin, regretfully,
became an untimely silent
key a few years later. He
was killed in an airplane
crash, and the amateur
radic fraternity prema-

THe
Famous
CLEeGG

TWINS

2073 @

MARK-3 FM-76
44-148 MHz® 15 Watts 220-225 MHz 10 watts
$205 195

FOr 2 merers
& 220 MH:

eral days, and my radar

12 channel gperation at unbelieva-
ble price—plus the performance &
reliability vou have learned to expect
from Ciedgg.

Special quantity pricing is available
on both models. Get your group to-
gether & call 1-800-233-0250 for a
guote on your requirements.

‘MARK-3 can be suppiied with spe-
!l cial modification for CAP or MARS!

Cali or write today for descriptive

brochure.
q(}cmmunu:alions Corp

1911 Old Homestead Lane
Greenfield industrial Park East
Lancaster, PA 1761

e 13

(717) 299-7221

turely lost UATLO. I

GIGA Hz Preamp"
Ultra-wideband
1 MHz
to 1000 MHz

Tre PM-5 praamp moduls
Gcovers the entire range
from 1 MHz to 1 GHz (1000
MHz). Perfect for the new
GHz counters and higher
UHF bpands, the tremen-
dous Bandwidih of this preamp makes i1 so versatile
vou will soon depend or it whenever addec gain is
needed for RF measurements. Also for scopes, mw
power meters, deteclors, ete. Gainis 3048 from 1 MHz

to 500 MHz decreasing to 15 dB at 1 GHz. Maximum
outpult is 1 volt p-p into 50 ohms. 11 is designed to work
in gittier 50 or 75 chin systems. The preamp is 1 ready to
use wilh the power adapter provided or any 0 |0 15
volt ©C supply al 50 mA. It can be “bLilir” or
mourtiad on your equipmentif desired. Made with fine
quality plated-thru boards, strip-line design using mi-
crowave transistors, BNG connectors.

Mode! PM-G UHF Preamp (wipower agaoter). ... $59,95

SENSITIZE YOUR COUNTER

It’'s Ten Times Better
with a

COUNTER PREAMP
i

= -
Wice band preamps with 2C 1o 30 ¢B gain Imgroves
serformance of low price gounters considerabiy.
Probe reads oscillators without loading. Generators
can be set lo lower output avoiding freguent shills.
Alsc far scopes. meters, ets. Valuabie lroubleshiooling
aud. Powerad by 3 pencells. BNG cornectors Hi Z 1n-
aut. Quiput is 200 10 400 mv rms into 50 ohms,
Model VP-2, VHF Counler Preamp,

100 KHz to 200 MHz...............539.95
Model UP-3. UHF Counter Preamp.
TMHz G300 MYz, 55495

Oroer from PAGEL ELECTRONICS, £742.C Tampa
Ave Reseda, CA 91335. Send check or MO for ppd
shipmen! via UPS when avall. Or call 213-342-2714 for
COD. Foreign add 10% Tor airmail & handling. Calil
res, add §%: sales tax. Cne yearwarranty, money back

guaranies. o« 348

PAGEL ELECTRONICS




Capable of handling the Legal Limit, the
SYSTEM 33 is the finest compact tri-
bander available to the amateur.

Designed and produced by one of the
world’s largest antenna manufacturers, the
quality of workmanship and
materials excels with the SYSTEM 33.

The boom-toc-element mount consists of
two 1/8” thick formed aluminum plates that
will provide more clamping and holding

traditional

WILSON SYSTEMS INC.

1164°

Superior clamping power is obtained with
the use of a rugged 1/4" thick aluminum
plate for bocom to mast mounting.

The use of large diameter High-Q Traps in
the SYSTEM 33 makes it a high performing
tri-bander and at a very economical price.

A complete step-by-step illustrated in-
struction manual
assembly and the lightweight antenna makes
installation of the SYSTEM 33 quick and

guides you to easy

strength to prevent element misalignment. simple.
_  SPECIFICATIONS
BandMHz........... 14-21-28 Boom (0.D. x length}2” x 14'4”  Wind load @ 80 mph .. 114 Ibs
Max. power input ... Legallimit No. elements. ........... 3 Assembled Wt...... ... 37 Ibs
Gainfdbd}................. 8 Longestelement........ 274" ShippingWt........... 42 |bs
VSWR at resonance. ... .. 1.3:1  Turning radius.........15'9" Direct 52 ochm feed
Impedence . ......... 50 ohms Max. mast diameter. . .2" O.D. no balun required
FiBratio.......c..... upto20 Surface area... ... .5.7sq.ft.  Max wind survival ... 100 mph
G- = ACTUAL SWRH CURVES
Phone
T METERS 15 WETERS L. MuETERs - .
= ol —— Z;_"" —
R i T —

- ARAND
Hi

——M

A« WILSON
SYSTEMS

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,
giving excellent O and power capabilities.

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer?

ADD 40 METERS TO YOUR TRI-BAND
WITH THE 338 MK
— IN STOCK —

06495

Now you can have the capabilities of 40-meter operation on the SYSTEM 36
and SYSTEM 33. Using the same type high quality traps, the 40-meter addition
will offer 150 KHZ of bandwidth. The 33-6 MK will fit your present SY36, SY33, or
SY3 and use the same single feed line.

The 33-6 MK adds approximately 15’ to the driven element of your tri-bander, in-

creasing the tuning radius by 5 to 6 feet. This addition will offer a rotatable dipole at
the same height of your beam.

ORDER
LI YIEROY | eacrony birecr
F’fcszjr-‘: 's:-orl.a!:::lz: suan: \V:Ti:inr:wm:::jlgn]f(‘i " ]- 8 GG- 6 3 4 - & B g 8

bt 14| e

$6495

T WV-1A
4 BAND

TRAP VERTICAL
{10 - 40 METERS)

No bandswitching

| necessary with this

vertical. An excellent

{1 low cost DX antenna

: with an electrical quarter
wavelength on each band
and low angle radiation.

by Advanced design

provides low SWR and

exceptionally flat

response across the full

|wid[h of each band.

* Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant peints with

;varying temperatures and

| humidity.

| Easily assembled, the

| WV-1A s supplied with a
base mount bracket

to attach to vent pipe or
to a mast driven in the

£ ground.

NOTE:

Radials are required
for peak operation or
above ground mounting.
{See GR-1 below}

1 SPECIFICATIONS

- 1° 19" total height

= Self supporting — no guys
requ.red

* Weight — 14 Ibs.

® |nput impedance: 5082

* Powerhandling capability:
Legal Limit

* Two High-Q traps with large
diameter coils

* Low angle radiation

' {= Omnidirectional

performance

® Taper swaged aluminum
tubing

* Automatic bandswitzhing

= Mast bracket furnished

* SWH: 1.1:1 or less on all
bands

GR-1
RADIAL KIT 140

The GR-1 is the complete
ground radial kit for the WV 1A,
Itconsists of 150 of 7/14 alumi-
num wire, heavy duty egg in-
sulators and instructions. The
GR-1 will increase the efficiency
of the WV-1 by providing the
correct counterpoise.



WILSON SYSTEMS, INC.*
the SYSTEM 36

T
CALL

FACTORY DIRECT
1-800-634-6898

A trap loaded antenna that performs like a mono-
bander! That's the characteristic of this six efement
three band beam. Through the use of wide spacing
and intertacing of elements, the following is possi-
ble: three active elements on 20, three active ele-
ments on 15, and four active elements on 10 meters.
No need to run separate coax feed lines for each
band, as the bandswitching is automatically made
via the High-Q Wilson traps. Designed to handle
the maximum tegal power, the traps are capped at
each end to provide a weather-proof seal against
rain and dust. The special High-O traps are the
strongest available in the industry today.

Compare the SY-36 with others . .. |

Bl
METERS 13

m—— < BRAND

Compare the size and strength of the boom
to element clamps. Ses who offers the largest
and heaviest duty. Which would you prefer?

CALL
FACTORY DIRECT
1-800-634-6898

SWH. CLIRVES
& .. 1421-28 |
| Maximum power input Legal Limit
e P — Gainldbd). .. ....... ... 9db
== — VSWR @ resonanca . . . ot
. == IEEAINCE o . s s - e B0 ochm
==Ele il AT SRt 20 db or Betrer
| Boom (Q.D.xLength) .. ... 2"x24"2% 7 [
] No.ofBlements. .................... I
o= LongestElemant. . ............ 28'2h "
== Tumning Radius................. 18'6"
¥ =s  Maximum Mast Diameter ........... v
== 3 — Surfece Area ................ 86sa.fr |
|
e ot Matching Method . ... ............ Beta
" [ === +— Wind Loading @ BOrph .. ..... 216lbs. |
= ‘—jr‘i?“’ci 1;_ Mfaximum Wind Survival . ... .. 100 mph
E= = ey . L J FeedMethod.......... Balun (Supplied) |
M Assembled Weight {approx.) ..... 53 Ibs.
SY38

HE

SYSTEMS

'N!LSGM-»W

Shipping Weight (approx.) ....... 62 Ibs. I‘

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,
giving excellent O and power capabilities.

WS/ |

WILSON

SYSTEMS, INC.

4286 5. Polirie Ave,, Lies Vagss, Nevpds 82103 |

Prices and specificatlons subject to change without notice.
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D ANTENMNAS IN ONE — EACH WITH FULL MONOBAND PERFORMANC
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A NEW CONCEPT IN ANTENNA DESIGN
USING A 26 FT. BOOM

FOR THE SERIOUS DXer WHO WANTS MONOBANDERS ON 10-15-20

» FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN & 25 db F/B

» FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN & 20 db F/B

¢ FIVE WIDE SPACED 10 MTR ELEMENTS WITH 11.5 dbd GAIN & 20 db F/B

» ONLY ONE FEED LINE REQUIRED
HEAVY DUTY BALUN INCLUDED

» DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS

» ALL DRIVEN ELEMENTS AND DIRECTOR ELEMENTS ARE INSULATED FROM BOOM
SAME QUALITY HARDWARE AS USED IN ALL WILSON ANTENNAS

ST IRICATIONS L
Max. Par. Input. .. ........... Legal Lmit LongestElernent. . ................. 36’ H
VEWA & Res ...........occenn. 1.21 Turning Redius. ... .............. 226" /"/
Impedenca .............. 00 50 ohm BOOT - Fa5 s £ e 1L e s 26" M!!i%Rs L S~ P al
Feed Method ....... Coax Balun Supplied Surface Ared ................ 12.1 5q.f2. \...._.___
| MatchingMethod . ........ Modified Bata Wind Loeding @ 80mph . ..... .. 309 ibs.
FEREUD . o' o e s ek . See Above Assern.Weight .._.............. 751bs. 18
GBIN. ..ot See Abova Shipping Weight __.............. 99 lbs. na 27 M1 4 5 ME ] E1E ] X ]
20 20
// =z
20 15 — ts 18 B -
METERS WETER
,/ ’/
j __-/
1 i
1y LT 11 193 u4 145 7o 1 72 213 na
M’
i e —] F 1
WA N = ! . N N
I|| ) M I b I vy el W W
[ ¥ el BRI TEMS. INC
T e o 1] i ) B
ko - oY b s el _-'_
Lo g e P B AT LT LY gl - PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHQUT NOTICE.




WILS

sT.778 |||
Features: “3

Max. Height: 77’
Min. Height: 24°

Winch: 1500 Ibs.
Cable: 6400 Ibs.
Requires RB-77B & | ||
will be totally !
freestanding 1'

Weight: 700 Ibs. LL oD

R
] “l = 6" o

16’

] WIND LOADING |
! Tower Height Sq. Fr
ST-778 — 1| Square
= 5 Footage
MT-81B ) Based on
3, o 50 MPH
| TT-458 - 2 Wind

SYSTEMS TOWERS

— FACTORY DIRECT —

Features:

Max. Height: 61
Min. Height: 23
Weight: 450 bs,
Winch: 1200 ibs.
Cable: 4200 Ibs.
No Guys required
when mounting
against house.

.

For completely
freestanding in-
stallation, use
RB-61B or 5
FB-618 below. ,

== i BASE CHART
TOWER WIDTH DEPTH
NEW! Wilscn Elsctric Winch TT45B | 127 x 12" 20"
MNow you can raise and lower your Wilson Tower FB-458 30" % 30" | a%’
electrically. The electric winch wilt replace RB-958 30 x 307 4% "
the hand operated winch. Available for MT51B 187 % 187 &
use on the TT45 MT61 and ST-77 m?* T
towers. - R‘B__é_ta P B
EW-45 (TT45) g 86 = " : L
EW-61 (MT-61) 249 | ST-778 See Below
EW-77 (8T-77) | RB-77B | 3% ' x3%’ 6’

. For completely

Features:

Max Height: 45°
Min. Height: 22
Weight: 250 Ibs.
Winch: 1200 [bs.
Cable: 4200 Ibs,

No Guys required
when mounting
against eve of
house.

freestanding
installation, use %
RB-45B or FB-458
below.

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wilson Systems. It is
25% stronger than conventional pipe or tubing. The tubing size used is: 27 & 3% "-095; 4% " & 6"-.125; 8"
-.134. All tubing is hot dip galvanized. Top section is 2" 0.D. for proper rotor and antenna mounting,

The TT-458 and MT-618 come complete with house bracket and hinged base plate for against-house mount-
ing. For totally freestanding installatien, use either of the tilt-over bases shown beiow.

The $T-778 cannct be mounted against the house and must be used with the rotating tilt-over base RB-77B

shown below.

ITILT-O VER BASES FOR TOWERS.

FIXED BASE

The FB Series was designed to
provide an economical metheod of
moving the tower away from the
house. It will suppart the tower in
acompletely free-standing vertcal
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con-
ventianal manner, and will not ro-
tate the complete tower.

FB45B.. 1121bs... *189%
FB-61B.. 169Ibs... *269°

ORDER

FACTORY DIRECT
1-800-634-6898

ROTATING BASE

The RB Series was designed for
the Amateur whe wants the add-
ed convenience of being ahle 1o
work on the rolor from the
grounrd position. This series of
tases will give that ease plus ro-
tate tne complete tower and an-
tenng system by the use of a
heavy duty thrust bearing at the
base of the tower mounting pos-
tton, while still being able to tilt
the tower over when desiring to
make changes on the antenna
system.,

RB-45B.. 144Ibs... *269%

RB-61B.. 229 |bs... '344°°
RB-77B.. 300 Ibs... *514%°

ETJBH

Prices Effective 10-1-80 ta 10-31-80

't_ 1
\
=i W =
i
I
} Tilung the tower over Is a
9 one-man 1ask with the Wil-
LRy son bases. {Shown above is
i the RB-61B. Rotor is not
included

WILSON

‘S‘I’GTFMS INC.

el 61



=WILSON SYSTEMS, INC.
WILSON GUYED TOWERS

GT-46 molmw | TT-27
7 23495 Towar | Haight | Sq. Ft. p 1 5998
46" GUYED TOWER % )| Zare 27" GUYED TOWER
GT46 T ~ otage
) 0 Based on
27 3 50 MPH
T7-27 22 8 Wind
18 10 Q
T {When Properly Guyed) L
1'to 8’
xz'o.o. 11109’
Sl TT-27 FEATURES: X
/o iy * Maximum height, 27" ‘
I * 800 Ib. capacity winch. 1 S
® 2 000 Ib. capacity raising cable. g
/ \_ * Total weight, 84 Ibs, .
/ Wi .01 s Can be ground mounted to lower
/ ;E antenna below roof line, 4 _—_l“
! ¥
P '
F
/ A .
/ //
v ] 3%"0.0. 20°
./l /f ) b HOUSE BRACKET (QPTIONAL)
aT-98 FEATURES: /
¢ Maximum height, 46 7.
¢ 800 Ib. capacity winch.
5 e 2,000 Ib. capacity raising cable.
+ Only one cubic ft. of cement reguired.
- * Total weight, 117 Ibs.

GENERAL FEATURES

All towers use high strength heavy galvanized steel tubing that conforms to ASTM specifications for years of maintenance free
service. The large diameters provide unexcelled strength, All welding is performed with state-of-the-art equipment. Top sections
are 2" 0.D. for proper antenna/rotor mounting. A 97 push-up mast is included in the top section of each tower. Hinge-gver base
plates are standard with each tower. The high loads of today's antennas make Wilson crank-ups a logical choice.

'-H--————ﬂﬂ---—------------——-----------------‘

§ WILSDN SYSTEMS, INE.;' — 4288 5. Pobaris FACTGHY D[HECT Tl Froe Crier Hurnbor
I Lod Wepms, NV-BETO — |02} 735-7801 OHDEH BLANK 1'8’00'634"8898 i
|

:_ Oy, Model | Description Shipping Price Cty. Model | Description Shipping Price !
I SY40 | 10 Ele. Tribander for 10, 15, 20 Mtrs, uPs 374.95 GT-46 | 46" Guysd Tower TRUCK 234.95
! SY36 6 Ela. Tribander for 10, 15, 20 Mirs. UPS 219.95 T1-27 | 27’ Guyed Tower TRUCK 15991‘
5Y33 3 Ele. Tribander for 10, 15, 20 Mus. UPS 164.95 TT-45B | Fresstanding 45’ Tubular Tower TRUCK 399.96
& 33-6 MK | 40 Mtr. Mod Kit for SY33 & SY36 UPS 64.95 RB-458 | Rotating Base fnn TT-458 it over {eature TRUCK 259.95 ©
’ WV-1A | Trap Vertical for 10, 15, 20, 40 Mtrs. UPS 64,95 FB-45B | Fixed Base for TT-45B whilt over feature TRUCK 189.95‘
i GR-1 Ground Radials for WV-1A UPS 14.95 MT-818 | Freestanding 61 Tubular Tower TRUCK 619.95 1
| M-420A | & Elements on 20 Mtrs. UPS 174.95 RB-61B | Rotating Base for MT-61B witilt over feature TRUCK 344,95 ||
l M-5156A | 5 Elements on 186 Mirs. UPS 139.95 FB-61B | Fixed Base for MT-61B witilt over feature TRUCK 269.95
l M-415A | 4 Elements:on 15 Mtrs. LPS 98.95 ST-77B | Freestanding 77" Tubular Tower TRUCK 20495 l
I M410A | 4 Elements on 10 Mus, UPS 74.95 RB-77B | Rotating Base for 5T-778 witilt over feature TRUCK 514.90
i ACCESSORIES GK-# | Guying Kit for GT-46 UPS-TRK 74.9'-%_“
i X Tail Twister Rotor Lips 27495 GK45B | Guying Kit for TT-458 UPS-TRK 69.95_,,
L HD-73 | Alliance Heavy Duty Rotor ups 100.95 GK-61B | Guying Kit for MT-61B UPS-TRK 79.95 ;
= RC-8C | B'C Rotor Cable ups 24 GK-77B | Guying Kit for ST-778 UPS-TRK 99,95
I RG8U | RG-BU Foam-Ultra Flexible Coaxial Cabls. WTB-1 | Thrust Bearing for Top of Rotating Towets UPS-TRK 55.95-1
._ 38 strand center conductor, 11 guage UPS 214Ft. '
' EW-45 | Wilson Electric Wineh for TT-468 Uprs 249.95 Prices Effective Oct. 1-31, 1980 Nevada Residents add Sales Tax i
l= EW-61 | Wilson Electric Winch for MT-61 UPS 249.95 Ship €.0.0. 0 Check enclosed [0 Charge to VISA 00 MasterCharge Cl I
‘ EW-77 | Wilson Electric Winch for ST-77 UPS 249.95 Card No. Expires I
l NOTE: 8ank No. Signature l
[] On Coaxial and Rotor Cable, minimum order /s 100' and 50' multiples. Name Phone |
I- - FPrices and sxj.ecfﬁcations subfect ro c{‘:ange without noffce. Sk I
Ninety (80} Day Limited Warranty— Shipping Not Included in Above
i City State Zip —
S S G S S S S few e e e @ Prices and specifications subject to change without notical W EE e




Joseph D. Novak K40VK
2420 Luckett Avenue
Vienna VA 22180

NASA Satellites You Can Use

— with permission, of course

he older of a certain
pair of aging satellites
celebrated its thirteenth an-
niversary last December.”
The original communica-
tions experiments for the

*ATS-1 was launched on De-
cember 7, 1966. ATS-3 was
launched on NMovember 5, 1967.
ATS-2 and 4 failed to achieve or-
bit. ATS-5 lost sync and is pres-
ently uncontrollable at 70° west
longitude. ATS-6 was removed
from orbit in August, 1979, after
five years in service.

lllustrations courtesy of NASA

two have long since been
concluded. NASA experts
have given up predicting
the date of their demise.

They are the Applica-
tions Technology Satellites,
ATS-1 and ATS-3, and they
are up and running every
day providing dependable
communications to remote
areas of the world and to
ships on the high seas.

The amateur radio frater-
nity should be particularly
interested in these satellites
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for a number of reasons.
The most attractive is their
operating frequency. Both
employ the same 100-kHz-
wide transponder frequen-
cy plan with the center
uplink at 149.22 MHz and
the downlink center at
135.6 MHz, tantalizingly
close to the two-meter
band. The fact is that ham
gear is used presently by
some ATS ground stations
with satisfactory results.
Another fascinating as-

pect of the ATS spacecraft
is that they reside in geosyn-
chronous orbit at 149
degrees west and 105
degrees west longitude,
respectively. As is the case
with all geosynchronous
satellites, they revolve
around the Farth’s axis over
the same eguatorial sub-
point once a day at an
altitude of 22,282 miles
{that's roughly 5% times
the Earth’s radius). Both
satellites have flies in their
orbital ointments, however,

and I'll get back to this
later.
The HNational Aeronau-

tics and Space Administra-
tion (NASA} has proven
technical feasibility with
regards to the use of VHF
transponders aboard geo-
synchronous satellites, and
experiments along these
lines are no longer con-
ducted or entertained.
However, proposed proj-
ects concerning imag-
inative communications ap-
plications are constantly
being reviewed by the ATS
experiments managers at
NASA Headquarters in
Washington. If a project
shows merit, a time slot,
usually an hour a day, is
provided to the user for the
experiment to be conduct-
ed. For example, certain
hospital emergency rooms
and ambulances in Missis-
sippi and Alabama have
recently been outfitted



with ATS equipment after it
was suggested that satellite
communications be used
when conventional ter-
restrial links fail.

The transponder oc-
cupancy rates during satel-
lite daytime hours are
presently approaching 100
percent. The day usually
begins for ATS-3 when per-
sonnel at Palmer and Siple
stations in the Antarctic
talk with their respective
university sponsors in the
United States. Promptly at
1300 UTC, research vessels
from both the Atlantic and
Pacific begin communicat-
ing with their bases, passing
such traffic as position
reports, equipment re-
quests, and project status.

Occasionally, RTTY and
FAX are used on the net-
work. Tests of all sorts are
conducted throughout the
day from points as remote
as rescue sites in Panama to
NASA stations in Hawali.
The research vessels return
for an hour slot at 1600
UTC, and, usually, after a
final Palmer and Siple sta-
tion schedule, the quiet
hours on ATS-3 begin. ATS-3
is not silent because its bat-
teries need charging. ATS-3
stands mute because no-
body wants to conduct ex-
periments at night.

To the radio amateur,
this is downright ludicrous.
For a period of over four-
teen hours a day, this space-
craft sits perched high
above the United States
(and the entire Western
Hemisphere, for that mat-
ter) anxiously awaiting the
proper stimulus to carry out
its mission. If you or your
group can devise a night-
time program acceptable to
NASA, you can provide the
stimulus needed to awaken
a sleeping giant.

Meanwhile, ATS-1 hangs
conveniently over the
equator at a point serving
the continental United
States, Alaska, Australia,
and, of course, everything
in between. (See Fig. 1) lts
primary use is as a govern-

mental, medical, and edu-
cational party line for the
Pacific region. Late night
and early morning hours
(sateliite sun time) find
ATS-1 dormant. Once
again, this down time offers
tremendous opportunity
for those of you with a
unigue communications
idea. .

NASA has arbitrarily des-
ignated five channels
within the 100-kHz trans-
ponders, listed in Table 1.
These channel assignments
are intended to be used by
radio equipment with 5-kHz
peak deviation frequency
modulaticn. Sound famil-
iar?

ATS-1 users normally op-
erate on channel three,
while ATS-3 users operate
on channels two and four.
There is & good reason for
this procedure. Due to cer-
tain antenna side-lobe char-
acteristics, ground-station
uplinks occasionally access
both satellites at once.

You may have noted that
the downlink transponders
fall within the VHF aircraft
band. Cne of the first ex-
periments NASA conduct
ed was communications
tests with aircraft in flight,
Depending upon your loca-
tion, you may be plagued
by AM interference from
high-flying aircraft. For ex-
ample, the Washington DC
area is within range of such
interference on channel
three {135.6 MHz)} when air-
craft work the Cleveland
Air Traffic Control Center.

Other types of interfer-
ence are emitted from the
spacecraft themselves. The
US Air Force operates secu-
rity police networks in the
uplink passband and this
traffic can be received on
the corresponding down-
link frequencies. A Cana-
dian paging service, CHC-
343, is a regular on 135.640
MHz.

Although it is unlikely,
NASA has the ability to

select other orbital sub-
points for ATS-1. Gas
thrusters enable it to be
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Fig. 1. Farth coverage of ATS-T {at 149° west longitude)
and ATS-3 {at 105° west longitude).

ENVI RONMENTAL
MEASUREMENT
EXPERIMENT (EME)

VERY HIGH FREQUENCY
ANTENNAS

fLECTRONICALLY DE-SPUN
ANTENNA {(MICROWAVE)

SPIN SCAN
CLOUD COVER
CAMERA

RESISTO JET

Fig. 2. ATS exterior experiments.

driven anywhere along the
geosynchronous highway.
The fuel supply aboard
ATS-3, however, was ex-
hausted shortly after it was
narked at its eternal resting
place of 105 degrees west,
Gravitational imperfec-
tions and oblateness of the
Earth have created this
spacecraft graveyard.
(Another one is located at
about 79 degrees east)
Once their fuel supplies are
depleted, all geosynchro-
nous satellites swing over
one of these two stable

Channel Uplink Downlink

Number Frequency Frequency
1 149175  135.55%
2 149.185 135575
3 149.220  135.600
4 149.245 135825
5 149.265  135.645

Table 1. Transponder chan-

nels.

points like a pendulum.

ATS-1 has a tendency to slip
eastward, requiring a veloc-
ity change of 155 feet per
second per year to keep it
at 149° west,
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X = 27.8 degrees
Y = 38.5 degrees
Adoath = Tag wi=E

sinY

Substituting:

40.23 degrees

T tan 27.8

Antenna azimuth for ATS-3 from Washington DC:

Azimuth =
sin 38.5
p—— 527
623
tan—1 846

Since Washington is east of the spacecraft, we add the
result to 180°. Therelfore, the azimuth is 220.23 degrees.

Antenna elavation for ATS-3 from Washington DC:

cos Xcos Y — .151

Elevation = tan—1

Substituting:
Elevation = tan—1

1§ 0k

36.8 degrees

the formula:

1_ =

N =2t
VATTIE
o = | Y
722
tan—1 .749

(cos X cos Y)2

cos 27.8 cos 38.5 — 151

V' 1 _ (cos 27.8 cos 38.5)2

— .151

479

Geosynchronous satellite range in miles may be found by

Range = 26210 V 1.023 — .302 (cos X cos Y)
Once maore, from Washington, the range in miles to ATS-3
can be computed as follows:

Range

I

26210V 1.023 — .302 (cos 27.8 cos 38.5)

26210 (.902)
23641 miles

I

26210 V 1.023 — .302 (.692)

In order for their axis syn-
chronizations to be main-
tained —that is, the space-
craft’s angle in relation to
Earth—the satellites are
spin-stabilized. The spin
rate is about 96 rpm and
provides a noticeable am-
plitude-modulated pulsa-
tion, particularly from
weak signals.

As | mentioned earlier,
there are anomalies in both
ATS orbits. ATS-1 is present-
ly experiencing a north-
south inclination of about
10 degrees, while ATS-3 suf-
fers from a similar inclina-
tion of 85 degrees. These
disorders are uncontrol-
lable from Earth and will

continue to increase at a
rate of .86 degrees per year.
Beamwidths of most
ground station antennas are
in the range of 30-40
degrees, so the necessity for
tracking does not yet exist.
Siple station (64° south
latitude) now must meet
ATS-3 orbital schedules
since the spacecraft is over
the horizon during its north
inclination.

Let's now address our-
selves to an ATS receiving
system. For one reason or
another, NASA has exclud-
ed channels one and five
from operation, so we are
concerned only with three
receiving frequencies:
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" rf preamplifier will

135.575 MHz, 135.600 MHz,
and 135625 MHz. Some
ground stations own mam-
moth Ceneral Dynamics di-
versity-telemetry receivers,
but for most of us this kind
of equipment comes
straight from fantasyland
and is certainly not
necessary. The University
of Miami purchased some
inexpensive crystal-con-
trolled VHF scanners a
while back, and they con-
tinue to perform satisfac-
torily.

AM aircraft receivers will
not work, {The spin-stabi-
lized carriers are some-
times recognizable on
these receivers.) Old
tunable VHF monitor re-
ceivers will not work very
well due in part to their
poor sensitivity and un-
necessarily wide i-f band-
width. Surplus General
Electric and Motarola re-
ceiver strips are great and
fill the bill perfectly. Since |
already owned a Bearcat
210 synthesized scanner
(which does not tune to 135
MHz), | decided to go the
converter route. My con-
verter is designed so that its
i-f is exactly 100 MHz below
the input frequency, allow-
ing me, for example, to
punch up 356 MHz to re-
ceive channel three.

With regard to antennas,
a simple 88-inch leop fed
with 75-Ohm coax will work
adequately. But remember,
there's a 168-dB path loss
between the satellite and
your station, so you should
give your receiver all the
help it can get. If your coax
run is long, an inexpensive
heip
tremendously. (The serious
listener should purchase a
preamp anyway. Janel Labs
has them in stock for
$21.95. Ask for Model
137PB.)

My antenna, which is
best described as a four-
element quagi, cost $4.80
and consists of three pieces
of wood and some alumi-
num clothesline. This
antenna is linearly polar-

ized and is mounted at my
QTH in the horizontal
plane. The antennas on the
ATS satellites likewise are
linearly polarized, but this
arrangement is of little con-
sequence. Radio signals in
the VHF range are severely
affected by a phenomenon
known as Faraday Rotation,
causing ultimate receive
polarizations to be wun-
predictable. 1t is rare that |
encounter no signal at all,
and then this situation lasts
only a minute or so. Most
ATS ground stations trans-
mit and receive on circu-
larly-polarized antennas, of
both the helix- and cross-
yvagi variety. Although this
solves the Faraday Rotation
problem, an immediate loss
of 3 dB is realized over an
antenna in the same plane.

Your next objective is to
point the antenna in the
right direction. You should
be able to use the puess
method if your antenna is a
loop or small yagi. How-
ever, here are the geosyn-
chronous aiming formulas
for those of you with super
arrays—as well as for the
mildly curious.

Where X = the differ-
ence between satellite lon-
gitude and site longitude in
degrees, and Y = the site
latitude in degrees:
Azimuth = tan—1 (tan X/

sin Y), and —

Elevation = tan—1 cos X
cos Y — 151 divided by
V1 — (cos X cos Y)2.

Note: If you are in the
Northern Hemisphere and
west of the spacecraft, sub-
tract your answer from
180°. If you are east of the
spacecraft, add your an-
swer to 180°.

For examples, see the
box.

i you are in Washington,
or about 23,641 miles from
ATS-3, and are communi
cating with a friend whose
station is likewise that
distance from the space-
craft, you can expect a
signal delay of approx-
imately one fourth of a sec-
ond: 2 X 23641 = 47,282



path miles; divided by
186,000 miles per second, it
means a .2542-second path
time.

ATS ground station trans-
mitters vary in power from
50-500 Watts depending
upon communications re-
liability, geographical loca-
tion, antenna gain, and
other considerations. The
Antarctic stations operate
with 500-Watt transmitters,
while many research ves-
sels do well with 80 Watts
into an eight-turn helix.

Once the satellite tran-
sponders have been satu-
rated, additional uplink
power is wasted. The entire
downlink transponder pow-
er aboard each spacecraft
is about 40 Watts. Satellite
output power is a function
of the input. ATS-3 is de-
signed so that two or more
uplink signals will produce
the corresponding output
ratios. For example, if
uplink signal A on channel
two is twice as strong as

uplink signal B on channel
four, the downlink power
will exhibit this same two-
to-one power ratio. ATS-1
compresses the weaker sig:
nals and the downlink is not
a linear function of the
uplink.

It is time now for you to
formulate an operational
plan. Your first step is to ob-
tain the “ATS VHF Ex-
periments’ Guide.” This can
be procured by writing:
ATS Experiments Manager,
Office of Applications,
Code ECS, NASA, Washing-
ton DC 20546.

Finally, ATS usage pro-
posals must be well thought
out, thoroughly described,
and unigue in approach. 1f
your proposal is rejected
and you still believe you‘ve
come up with a great idea,
contact your Congress-
man—he may have a sym-
pathetic ear and place a
call to NASA on vour be-
half. In any event, good
luck!

INTIMIDATED BY
E CODE?

THE NEW AEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

KT-1 Compurterized Keyer With
Ail Features of Above Trainer
is Also Available in Same
Package

=
O
XJ
2]

i

® Automatic Speed Increase, User May Program: Starting
Speed, Ending Speed, Practice Duration; 5 Letter code Groups
or Random Space:; Common o7 All Characters.

® Precise Speed Control 1 to 839 WPM (Tailor to Your Exact
Reguiremenis).

e 24 000 Character Answer Book Available For 10
Starting Positions.

¢ Random Mode For Practice (No Answers).

CALL TODAY

BEN FRANKLIN ELECTRONICS

1151 N.MAIN « HILLSBORG, KS 67063 = 316-347-2269

Brings you the
AEAreaq(tgrough!

SIMPLY THE BEST!

FOX TANGO FILTERS

YAESU-KENWOOD-DRAKE-COLLINS-HEATH

8-POLEFILTER BANDWIDTHS IN STOCK

Whether your SSB rig is old or new. - CW (Hz SSB-AM (kHz
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bandwicth without tre need fo buy an expensive new model. 1 you T 250 TEMPO ] P v
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width(s) desired for your make anc model. Lot :
*T$-520/R-599 | v «2nd IF $125
1 } ) “T5-820/R-820 v |~ +” | 1| for B-820 only
*DIODE SWITCHING BOARDS avaiiable to permit 1, 2 or more filters HEATH T
thari those for which manufacturer provdes room. SPECIFY make and
ALL HF
mocdel
DRAKE

Single-filter type.
Duai-filter type:

$12 Airmail postpaid worldwide
$21 Airmail postpaid worldwide.
{FOREIGN ADD $5 per filter)

GUF-2 Narrow 1st IF ];/ l./ [ + pcb w sw relays $90
[+ [Pugintype] o [ $55

peb w relay double balanced type $30

Flonda resigents 40 €% (sales tax)

G
i GUD Product Detector

) Dealer inquiries Welcomed : §
‘@] Visa/MC welcomed. Money back if not satisfied. |"
| ' | |
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SCR1000viFr—SCRA000UHF

For Your New Repeater or Link Sys tem,
Or, to Replace
Geo Finst Your Old “Klunker’’

o Go With Spec Qomml..

2 Hitr. \ If you plan to install a new Repeater or VHFIUHF

220”"1 _ Link System (with ar wio Autopateh), you'll lind
that you can't find better guallty, more aliable

450 M"z equipment, with &l of the teatures and options

you want al anywhere near. our prlegs—It you

® 30W Dutput. gan tind It atalll

® Low Noisa/Wide Dynamic . For many years now, we hava speclalifed spec/f:
Range Front End lor Excal- ; ieally in the field of VHFIUHF Bepeafers, Links;
lent Sensitivity & IM Rejsc- ) Transceiversand all of the agcessorigs to make:
tian. b Up a complete system. We now Rave fundreds of

] _ﬁa_naiti\rll?:_- B.3uV Typ. . \ " " g rapeatar and link syslems up-ﬂratlng !‘il.i thess

® 12 Pole IF Fliter, L8 Pole b . fully all over the worid!

Frant End Filter.

@ Full Metering, Lighted
Status Indicators/Control
Push-buttons, Biry, Power
Input, AC Pwr. Supply, CW
1Der, etc. atc.

When you buy Spec Gomm gear, you get the
et of all of these years of experiance—you
e best! And, years framenow, voalFstill be

B wenl with SpeaiComm!

Sthown In Opllenal Cabinel

Made (n LSH

SCR1000
& SCR4000 |
ARE FCC TYPE |
ACCEFTED q

30or Z0WATTS
on 2 Mtrs. !

s R i 5 spscrnum

180 Day Warranty
Call or write today and get the details! Export Orders - Contact our International Dept.

— 1055 W. Germantown Pk., Dept. $10
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136-174 MHz
7m&ue4

@8 channeis.

®8.35 uV Revr.

# 8 Pole Crystal Fitr.

& Beautitul Audio—RX + TX.
@ Provision for CTCSS.

® Vary Reasonatle Price!

PCL250 30 Wt.
Mobile Unit

*“Super Rugged" Housing

Solid " Thk. Aircraft Aluminum!
» FCC TYPE ACCEPTED PARTS 21, 81,50 @

COMMERCIAL MOBILE &

BASE TRANSCEIVERS
"W’g Stec Comm “Professconal Communications Line’

220-230 MHZ ( Commercist Eport and dbmaten)

® Buitin AC Fowes Supply
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PCL300 30 Wt.
Base Station

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

SCR100 VHF Recelver Board

® Wide dynamic range! Reduces overload. ‘de
sense’, and IM
Sens. 0.3 uV/12dB SINAD typ.
Sel. -BdB @ = 6.5 KHz, 110dB @ = 30KHz. (8
Pole Crystal Fitt }
‘S Meter’ Oulput
Exc. audio quality! Fast squelch! wi0.0005%
Crystal.

SCR100 Receiver Assembly
® SCR100 mounted in shialded housing
¢ Same as used on SCR1000

o Completely asmbld w!/F T caps, SO239 conn |
AF GAIN POT elc

SCR450 UHF Receiver Bd. or Assy.

@ Similar to SCR100. except with 12 PoleIF Fltr &8
Resonator Front End Fitr.!

# Discniminator & Deviahicn Mir. Oulpuls e‘q
& Totally New Advanced Design!

—=F 1 u.’- ¥

SCAP Autcpatch Board
& Provides all basic aulopalch funclicas
® 3 Digit Access, © Aux OniO* terchion, Audio
AGC, Built-in Timers; eic
® 011 inh:bit bd. alse available.
e Writeicail tor details and a dala sheet

RPCM Board

@ sed w/SCAP board to provide "Reverse Patch”
and Land-Line Control of Repeater
& Includes land ine "answenng” cicuilry

COMMUNICATIONS CORP.

w Reader Service-—see page 274

Norristown, PA 19401 @

These are Professional "Commercial Grade™ Units—Designed for Extreme Environments { — 30 1o +60° C).

All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

FL-6 Revr. Front-End Preselector

@5 Hi Q Resonators with Lo-Noise Transistor Amp (2M or
220' MHz).

& Provides tremendous rejection of "out-of-band” signals
wiout the usual loss! Can often be used insiead of large,
expensive cavily filters

® Extremely helpful at sites with many nearby VHF transmit-
ers to “filler-out” these ‘oul-of-band’ signals.

# Voliage Gain: apx. 10dB

-20 0B @ =20 MHz, -60 dB &

& Selectivily +6 MHz

fyp).

f IDT1000 Automatic Base
Station CW Identifier

sr.#nw.. .

® For Repaaters. Base Xmirs.. elc

® Fully Autematic 12 ming 8 xmitr keying

® Converimnt Frant Panegl Cont
Fealutes

® a0 o1 DC po

®Ezcy 1onstal! 187 Rack Mounl

k ® Sezsonable Prle! Ask for Dala Sheet )

CTC100 CORTimer/Control Board

nitCiliy

a & 148 Tames

e A eSnt corlu

b RO pafe i1 b}
® 100" | Suld Stale Cn0S
o Many ather

1D250 CW ID & Audio Mixer Board
® Adiustable 1D tone, speed, ievel. iming oycle
@ 4 Input AF M:xer & Local Mic amp
& COR inputl & xmtr. hoid Zirculls.
& CMOS logic; PROM memory— 250 pitsichannel
®Ugp to 4 dilferent 1D channels!
® Many other leatures Factory Programmed

features

{215) 631-1710

15, Many Deluxe M SCT410 UHF Transmitter Bd. or Assy.

ew
yoted ‘,‘yw{.‘f

SCT410 XMTR. ASSY.

SCT110 VHF XmtriExciter Board

7 or 10 Wis Output 100" Duty Cycle’
infinite VSWR proof

True FM for exe audwo guality

New Design—specihically tor conlinuous iptr
service

Very low in “white noise

Spurnous - 70 dB. Harmonics — 60 dB

Wwith Q005°c x1al

BA-10 30 W1. Amp board & Heat Sink, 3 sec L P.
Fillet & rel. pwr. sensor

SCT110 Transmitter Assembly
SCT110 mounted in shieided housmg
Same as used on SCR10C0
Completely assmbld. wiF T. caps, S0239 conn.
7.10 or 30 Wi unit

® Similar 12 SCTHD 8-10 Ws

® Avail wi or wic O5-18 Super High Stabllity Crystal
OsciOven.

® BA-40 J0W. min. UHF Amp. Bd. & Heat Sink.

TTC100 Touchtone

Control Board

®  3digit ON. 3 dig't OFF cortrol of a single repeater func-
non O, joptional) 2 funclions (2 digits OMN/OFF each).
& Can be used lo pul in areiay, trigger logic. etg
® Typically used lor Rplr GNIQFF, HILO Pwr |
P L ON/OFF. Paich Inhibit/Reset, etc
® Stable. anti-falsing design 5s Limut an access
» For add'l Function{sj—Add a *“Parral TTC" Board

Sand for
Data Sheets!
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Joe Westenhaver W4FEC
155 Woodfield Drive
Auburn AL 36830

ast time | wrote a

ham magazine article,
Wayne Green and company
misspelled my name {April,
1957, CQ) so I've been hesi-
tant about trying again. Oh
well, after 22 years he de-
serves another chance.

Now, all of you have
heard of crystal oscillators.
Almost all of you have
heard of overtone oscil-
lators, where the circuit
oscillates on an approx-
imate whole integer, odd
harmenic of the crystal fun-
damental frequency. But
how many have heard of
the ““Undertone Oscilla-
tor’’? (My name; gotta call it
something!) This one oscil-

15

F3
a1
c3 E
T-a5pF
7

Undertones

— a fractional frequency oscillator

lates on some fraction of
the crystal fundamental
such as Y2, ¥, V4 ... 1/100,
etc. Well, read on, my
friend, it is very simple.

This circuit is a by-prod-
uct of work on a crystal-
controlled vfo with a
1000-kHz range. (Works
very well, thank you.) Fig. 1
shows the very simple cir-
cuit. Ul ¢ is an optional buf-
fer to isolate the oscillator
from load capacitances. U1
is any TTL NAND gate,
7400, etc. If the NAND gate
has more than two inputs,
e.g., a 7410, tie all unused
inputs to +5 V dc. 74Sxx
ICs . have been tried but
aren’'t quite as stable and

draw too much current.
74LSxx 1Cs might work well.
CMOS NAND gates, eg,
4011, might work OK at
lower frequencies. The cir-
cuit has been tested from
fundamental oscillations
through 1/350th of fun-
damental. Almost any
crystal will work except
some very low frequency
rocks such as a 200-kHz one
that | tried.

The oscillation frequen-
cy is set by C1 and R1/R2.
C3 is optional for trim-
ming the oscillator to an ex-
act frequency. C2 is op-
tional for help in locking
the frequency to a function
of the crystal frequency.
R1/R2 and R3 bias U1a into
its linear region. The output
is a TTL-compatible square
wave. Larger division fac-
tors (lower frequencies) are
limited because it is too dif-
ficult to select the desired
division factor. 1/100 is
about the maximum | have
found practical.

R1 gives a wide range, as
Table 1 shows. Different
undertones can be selected
by small R1 changes, so a
T0-turn trimmer pot helps in
picking the desired one. At

O S0n FacTIRS - -+

Tabie 1.
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small division factors (high-
er frequencies), R1 adjust-
ment 15 not so critical, so
R1/R2 and €1 can be fixed
components selected ex-
perimentally. Also, at smali
division factors, better op-
eration is obtained with C1
selected so that R1 is near
the higher end of its range
(1000 Ohms) for the desired
frequency. At higher fre-
quencies, the load capaci-
tance affects the setup of
the circuit. Therefore, it is
better to have the circuit
connected to the next stage
or load when adjusting. If
the 7400 IC is used and the
other two gates are uncom-
mitted, one of them used as
a2 buffer (unused input to
+5 V dc) eliminates this
problem.

The table shows some
ranges for different values
of C1 obtained from a
11.000-MHz crystal. A fre-
quency counter or a gener-
al coverage receiver are
helpful for establishing the
oscillation frequency. The
circuit will oscillate even
without a crystal. Between
selected division factors, it
oscillates on random, un-
stable frequencies.

A strange thing is that
some division factors lock
in better than others. For in-
stance, with a given crystal
and C1 value, 1/15, 1/16,
1/17 and 1/18 might lock in
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MEMORY KEYER

BREAKTHROUGH!

MorscMot:c

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse frainer mode.

CALL TODAY
La Rue Electronics

1112 GRANDVIEW STREET
SCRANTON, PA. 18509 - Ph. (717) 343-2124

AEA Brings you the
Breakthrough!

nicely. Then 1/19 might not
lock, but 1/20, 1/21, etc.,
might lack well. Some fac-
tors lock with poor stability.
If the factor you want
doesn’t lock well, try a
slightly different value of
C1. Division factors greater
than about 1/30 become
fairly critical to set and
aren’t very practical. One-
half through 1/10 are easy,
and very stable operation
can be obtained. After a
division factor has been se-
lected, remove the power,
wait a few seconds, then
turn it back on. Readjust R1
until it always starts oscilla-
tion on the desired frequen-
cy. This is more critical at
larger division factors (low-
er frequencies). There is a
little drift in the first 30
seconds the oscillator is on.
{This is minimal at small di-
vision factors such as 1/10.)

What can this circuit be
used for? Use your imagina-
tion. Let’s say you want a
1000-kHz reference, and in

your junk box is an old
40-meter, 7-MHz rock. Set
up the circuit with C1 at
1000 pF and set R1 for di-
vide-by-7, and presto, there
is a 1000-kHz crystal oscil-
lator. The 11-MHz crystal is
set up to divide by 110 (C1
at 6700 pF) and makes a
nice 100-kHz reference rich
in harmonics.

1 would be interested to
hear of applications that
others might find for this
circuit, and of any new de-
velopments in the circuit.
Also, if anyone knows
where this type of oscillator
is covered in any literature,

| would appreciate hearing

about it.

A note: Be careful; some-
times the ecircuit can be
made to lock on unusual
division factors such as
1/3.5! Operation in this case
is unreliable. Although it
will work, this is not a par-
ticularly good circuit for
fundamental frequency os-
cillation.
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$769%
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..... on inexpensive paper too. Our latest addition, the MICROLOG
companion printer for the ATR-6800, plugs in directly for easy ‘hard
copy’ of your QSO’s, messages, programs, etc. When the tape interface
1sn’t enough, our printer is ready on keyboard command. Complete
systemn for CW/RTTY: ATR-6800, video and printer $2,445, without
printer $1995, printer alone $495. We're always up to something new
here at MICROLOG CORPORATION, 4 Professional Drive, Suite 119,
Gaithersburg, Maryland 20760. Telephone (301) 948-5307.

MICROLOG

Innovators in Digital Communications
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The Arcane Art of ATV

— the transverter approach

to fast-scan television

Photo A. The standard MMT 432/28 transverter, manufactured by Microwave Modules ot
Great Britain. All inputs and outputs are available along one side of the rugged cast-
aluminum enclosure. The 432-MHz output is on the left, followed by the 432 input port.
This is normally not connected, but yvou can jumper the receive-converter input to the
connector when using an external linear. The DIN power and control socket is in the mid-
dle, followed by the receive-converter output with the transmitting-converter input on
the far right. This particular unit is a dual-LO unit with control switches for the twe crys-
tals above the DIN socket. The dual-LO units are useful in working repeaters and can be
used to make an ATV or all-mode repeater, as noted in the text.
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Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason M) 48854

ack in the “good old

days” of amateur tele-
vision (ATV), in the 50s
and 60s, one constructed a
420 transmitter, modulator,
and converter, teamed the
latter up with the station
communications receiver,
and fired up on the air. To-
day, almost no one uses
that approach for 432 work.
The ready availability of
highly effective HF side-
band transceivers has
resulted in a wholesale
switch to transverters for
point-to-point and satellite
communications. Quite
remarkably, considering
the state of the art in com-
pact solid-state transverters
for 432, little attention has
been paid to the use of
transverters for ATV opera-
tions. The only exception |
know of was an old QST ar-
ticle (Campbell, 1962) that
described a tube-type
transmitting converter for
ATV. This novel approach



involved amplifying the
video-modulated rf output
from a standard TV camera
and heterodyning the signal
up to the 420-450-MHz
band It was a very In-
teresting concept, although
somewhat cumbersome to
implement with the state of
the art at that time.

One of the most popular
transverters for 432 MHz
now in use is the MMT
432{28, manufactured by
Microwave Modules of
Great Britain. This com-
pany is well known for its
quality line of VHF and
UHF equipment. One of the
major US outlets for the
line is Spectrum Interna-
tional of Concord, Mass-
achusetts. John Beanland
of S| has always been very
cooperative when it comes
to making interesting
modifications of Micro-
wave Modules gear for
specialized applications,
and the two of us spent con-
siderable time working up a
modification of their stan-
dard 432 converter for use
on ATV.

In the course of one of
our many phone conversa-
tions on that subject, we
got on to the notion of
using the MMT 432/28 in
ATV service. Unable to
resist the urge to tinker with
a new idea, | had John make
me up a modified version of
the transverter. The modi-
fications included realign-
ment of the LO system to
provide for converter out-
put on channel 3 with chan-
nel 3 rf drive to actuate the
transmitting converter.
john delivered the unit at
the Dayton Hamvention
two vears ago, and 1 put it
through its paces as soon as
| got it home.

With an internal jumper
in the driver input circuit,
the transverter will develop
its rated 10 Watts peak out-
put with only 5 mw of
drive, and | thought it might
be possible to drive it with
the rf output of a standard
camera, a la Campeli. The
receive section worked just

Phota B. Rock-crusher driver for channel 3. The power capabilities and complexity of the
driver are clearly evident! The little OX oscillator board, complete with £X crystal, is in
the center. The final output stage is in a small brass channel assembly to provide
shielding. | don't know if the shielding is required, but | used it anyway. The half-box con-
tains the final output transistor coil and collector bypass cap. The output-coupling
capacitor comes out to the right and taps into the 47-Ohm Joad resistor with the ground
side of the resistor soldered to the brass wall. The variable-output drive capacitor should
be mounted so as to insulate the shaft from ground. The modulator is in the small box to
the rear. This shielding and the feedthrough caps were a holdover from using the
modulator with the 432 transmitter strip and power moedule. In this application, you
could simply wire it on perfboard.

as expected and the
transmitter strip would
develop full output with a
few milliwatts of drive, but
the direct approach to
transverting did not work
out since no available
camera had sufficient rf
output to more than tickle
the transmitting converter.
The project was temporari-
ly shelved due to time
pressures and the unit was
loaned out to a series of
new ATV operators in our
area for use as a receiving
converter.

Eventually, however, |
got around to thinking
about upgrading the ATV
station, only to come ftace-
to-face with the ravages of
inflation. It was then that
memories of the %% | had
spent on the transverter sur-
faced, and | suddenly de-
veloped the time to reex-
amine the basic concept!

The transverter was
snatched back from the last
borrower and was put to
work in an amazingly short
time. The project went so
easily and worked so well
that | think the transverter
idea deserves careful con-
sideration by anyone plan-
ning to set up an ATV sta-
tion.

System Components

Only four black boxes
are required for a basic
10-Watt ATV station. The
first and most important
box is the transverter itseif.
Photo A shows one varia-
tion of a standard MMT
432/28 transverter. Mod-
ified versions for ATV are
available from Spectrum
International for $259.00.
You need to provide two
items of information when
ordering. The first is your
local ATV frequency. In the

Lansing, Michigan, area, we
use 43725 MHz 439.25
MHz is perhaps the most
widely used frequency
nationwide, but you should
check for the standards in
use in your area. If your
area has a repeater, check
the information at the end
of this article.

The second item is the
VHF channel you want as
vour i-f output—either
channel 2 or 3 is suggested,
depending upon vour local
VHE TV-channel alloca-
tions. We use channel 2,
which is vacant in central
Michigan, but my original
transverter was set up for
channel 3 because we
planned to try the unit out
in Dayton and that was the
clear channel in that area.
We do get a moderately
strong broadcast signal on
channel 3 in our area which
creates some weak signal
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Photo C. The author, delivering a penetrating stare to the Lansing ATV crowd while snap-
ping his own picture. The camera was photographing the 437.25-MHz output signal on
the station TV while running about 60 Watts peak output. The system delivers a perfectly
stable signal with gray scale and resolution capabilities limited only by vour TV camera
and lighting. A Sanyo CCTV camera is used at my station along with bounce lighting. If
you have a color camera, the modulator and driver will handle the signal with no prob-
fem.

problems, so choose a va-
cant channel for your i,
You also will need a TV
set. Almost any set of
modern vintage will do,
although a transformer-

operated set is preferred
due to the ease of convert-
ing such a set to serve dou-
ble duty as a video monitor,

You also will need a TV
camera, New cameras of
cl Gz
3 + &) Blive
[ 1
1 .
77
= T =] i

c4 Q2

CAMERA H{—a
RS

RID
A

Fig. 1. Schematic diagram of the VHF TV driver circuit.
See Table 1 for component values.
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quite good quality can be
obtained for as little as
$250, and at larger hamfests
such as Dayton, you can do
even better. Used cameras
usually can be obtained for
$50-$100, but these may
need a new vidicon.

Finally, you will reguire a
source of video-modulated
tf on channel 2 or 3. This is
the only construction part
of the project and presents
no problem, as we shall see.
The transverter draws 2.1
Amps peak, so an inexpen-
sive 2.5-Amp, 12-14-V sup-
ply (see your local Radio
Shack) will handle the
power-supply needs.

The system has a number
of advantages that place it
a cut above yvour usual ATV
system:

1. Since the transverter
incorporates a state-of-the-
art, crystal-controlled con-
verter, vou really can't do
any better, and no add-on
preamps are required. The
fine-tuning range of the TV
will handle a several-MHz

spread between stations, so
mixing 437.25 and 43925
operations is no problem
(we do it all the time).

2. Drive requirements are
limited to an extremely low-
powered VHF unit which is
easy and inexpensive to
build and easy to modulate.

3. Transmitter modula-
tionr adjustment is easily
made while watching the
VHF signal on the TV set.

4. On-the-air monitoring
is quite simple and effec-
tive since while you trans-
mit, you are watching the
low-powered VHF driver,
which will not overload the
set regardless of your
power output on UHF.

Construction

As noted earlier, the only
part of the system you have
to build is the milliwatt
VHF driver. Fig. 1 shows a
circuit diagram for this unit.
The heart of the driver is
one of the little OX
oscillator kits from Interna-
tional Crystal. This oscil-
lator, teamed up with an in-
expensive EX crystal for
channel 2 (5525 MHz] or
channel 3 (61.25 MHz), pro-
vides our basic frequency
reference. Actually, the OX
oscillator has more than
enough output to drive the
transverter to full output,
and the first evening’s op-
eration involved video
modulation of the OX oscil-
lator. Although the
resulting signal was as good
as many you see on ATV,
you really can’t get the best
possible video signal with
this approach. Instead, a
simple final amplifier stage
was added. You don‘t really
need the power—we will
throw most of it away —but
video modulation of the
final will produce all the
video quality your camera
is capable of delivering.

The 2N22719 transistor
specified was used because
[ had it on hand for use in
switching applications. It
works very well at this fre-
guency. You may be tempt-



ed to try a hotter transistor
(such as the 2ZN3866), but if
you do you may have os-
cillation problems. At
5/$1.00 from James, the
2N2219 does just fine!

The output transistor and
coil were isolated in a small
half-box of brass to provide
shielding. A small hole in
one wall passes the base
lead which was insulated
with a small piece of spa-
ghetti stripped from
hookup wire. The base
resistor is grounded to the
outside wall, and a short
wire connects to the rf out-
put of the OX oscillator.
Since the final has far more
output than needed (it
draws 200 mW, as shown),
the output is capacitively
coupled to a 47-Ohm load
resistor. The top of the
resistor is connected to the
driver output via a variable
capacitor which serves as a
drive level control.

The modulator is a cir-
cuit designed by WBB8]XF.
The only medification in-
volves an adaptation for
use with ac-coupled cam-
eras—tar more common
than the more expensive dc-
coupled cameras with
which the original circuit
was used. Modulator layout
is non-critical. The shielded
enclosure and feedthrough
capacitors shown in Photo
B were a hoidover from
earlier use of the modulator
with various 432 transmitter
strips, and such elaborate
packaging is not required
here.

Tune-up is quite simple,
but a few regulatory cau-
tions are in order. The
essential point 15 that we
are not authorized to
broadcast TV signals on
channel 2 or 3, even if the
channel is not in use local-
lv. The little driver doesn’t
put out much rf compared
to the transmitter strip, but
if you connect it to a wire or
antenna, it will radiate and
that could be an invitation
to trouble. If the unitis built
in a shielded box and coax

Photo D. Mike WBB8IXF, ocne of the original “dynamic duo” in Lansing ATV. The path is
about 8 miles, and he was loafing his amplifier along at about 100 Watts peak output
when the picture was taken.

is used to make the inter-
connections, you will be
hard pressed to pick up the
VHF signal on the TV in the
shack and vou will not be
radiating the signal.

A grid-dip meter makes
for easy tune-up, although
it is not essential. If one Is
available, switch the dipper
to the wavemeter mode
(assuming the proper coil is
in place) and couple the
coil to the OX oscillator
coil. Tuning around the
proper frequency should
show an rf peak. Tune to
the peak and you will be on
frequency regardless of the
usually poor calibration of
most dippers (the one | used
turned out to be off by 10
MHz]. Now switch to the
dip mode and couple to the
final output coil. With the
lead frem the modulator
disconnected, tune the coil
for a dip. At this point you
can connect the modulator
lead and vou should be on
frequency. If you switch the
dipper to the wavemeter
mode, vou should see a
very substantial rf peak
from the final.

If no dipper is available,
vou can proceed as follows.
Temporarily remove the
connection between the
fixed output capacitor and
the 47-Ohm load resistor.
Solder the free lead of the
capacitor to the base of a
#49 lamp and ground the
shell Disconnect the modu-
lator lead and connect the
100-Ohm resistor to 12 V de
and tune the output coil for
maximum brilliance on the
lamp. Reconnect the
capacitor to the load
resistor and connect the
100-Ohm resistor back to
the modulator output.

Use a piece of coax to
connect the output of the
driver to the input of your
TV and tune the latter to
the i-f channel. Set the drive
capacitor to minimum
(plates completely un-
meshed) and turn the driver
on. The TV screen should
go blank with a strong
signal. Connect a properly-
adjusted camera to the
video input and run the
camera input pot through
its range. At one extreme,
white areas will begin to

smear, eventually spread-
ing to cover and obscure
any video display. This is
called “whiting out.”” At the
other end of the range, the
contrast will increase and
vou will begin to lose sync.

The proper setting is
R1—100 Ohms
R2—1000 Ohms
R3—47 Ohms

R4---100 Ohms

R5—100 Ohms

R6—10k linear-taper,
mounting pot

R7—47 Ohms, 2 Watts
R8—10 Ohms, 2 Watts
R9—560 Chms

R10—100 Ohms
R11—2200 Chms
C1—.001-uF ceramic disc
C2—5-30-pF variable (DRIVE)—
value not critical

C3—.001-uF ceramic disc
C4—100-uF, 16-V aluminum
electrolytic

D1—9-V, 1-Watt zener
O1—2N2219

Q2—1306 (CB driver)

Q3—1307 (CB final)

L1—15 turns of #28 enamel on a
Y4 inch slug-tuned form

panel-

Table 1. Component values
for Fig. 1. All resistors are
1/4 Watt tinless otherwise
noted.
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Photo E. Jeff WBER]Y, about 5 miles from my QTH. leff is running the VHF Engineering
1-Watt exciter, Motorofa power modufe, and a 2C39 cavity final with about 20 Watts
average output when the picture was taken. He is not nearly as gnome-iike as he
looks—really, he is suffering from the very common “wattmeter syndrome”! The 1-Watt
modulated exciter is driving the power module beyond its quasi-linear input range,
resulting in some sync instability and excessive contrast. A little more padding between
the exciter and the module, and he now runs the same output power with no problems.
You can run into similar problems, as noted in the text, if you overdrive the transverter. TV
is not a mode that makes the best of any amplifier, and you will always have to trade off
some power to get video quality.

achieved by starting at the
white-out end of the range
and advancing the control
until any evidence of whit-
ing out is absent from bright

4352 ANTENNA

%

areas of the picture.
Camera adjustments can be
touched up at this point if
desired. What you should
see on the screen is a faith-

TRANSVERTER

ful reproduction of the
camera output.

System Interconnections
We are ready now to tie

T4 pa
{T/R SWITCH

Zy0DT FOWESR

£

Tv RICEIVER

== | i 74

ooooc‘

Fig. 2. System interconnections for using the transverter barefoot, providing a basic
10-Watt peak output ATV station.
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the system together and put
it on the air. Fig. 2 shows the
system interconnections for
a basic 10-Watt peak out-
put station using the bare-
foot transverter, while Fig. 3
shows how to handle an ex-
ternal power amplifier.
Let’s lock briefly at each
option.

10 Watts. If we are using
just the transverter, we
need make no provisions
for T-R switching of that
unit. The MMT 432/28 in-
corporates PIN diode
switching, activated by an
rf-sensing circuit at the
driver input. Thus, our
manual T-R switch need on-
ly key the driver in transmit.
The tune-up with this ver-
sion is most easily ac-
complished with a power
output indicator such as a
Bird meter or the new
Heathkit 1-GHz inline watt-
meter.

Start with the drive
capacitor at minimum and
key the driver. Slowly ad-
vance the drive control fo
the point where power ouf-
put no longer increases.
Note the peak output read-
ing and back off the drive
until you hit about 2/3 of
the previous peak reading.
If the drive control is set too
low, you will not only hurt
picture quality, but also
you will not be getting all of
the power the transverter
can deliver. If the drive is
set too high, you will begin
to get picture pulling and
other signs of sync instabili-
by,

You can check the drive
setting on the air by having
the other station look at the
stability of your picture.
This is best adjusted with a
signal level that just in-
troduces some snow into
the picture. You can swing
either the transmitting or
receiving antenna (or both)
to cut the signal level down
for this test. If the picture
is unstable (pulling, "hook-
ing” at the top of the
picture, rolling, etc), back
off the drive until the pic-



ture stabilizes If the
display is solid, you can try
advancing the drive slightly
until instability is noted.
You then can back it oft
slightly.

All tests on the air should
be conducted with a station
which wiil provide an
honest video report. Some
tellows are so enthused by
seeing a TV signal they will
give rave reviews even if
they have to roll their eyes
to keep up with the picture.
Avoid such a station! You
are now in business at the
10-Watt level. Note that in
transmit you will get a nice
clear picture on your i-f
channel —very nice for use
as a viewfinder!

High Power. At 10 Watts
peak output, the MMT
43228 transverter will drive
a variety of linear
amplifiers to quite respect-
able power outputs A
number of different
amplifiers are in use with
our ATV group. WB8JXF
and | run 4CX250s in VHF
Handbook cavities. With a
2-kV plate supply, the trans-
verter will drive such an
amplifier to close to 500
Watts peak input—provid-
ed you supply plenty of air!
My own cavity is run with
only 800 V on the plate and
loafs along at about 160
Watts peak input.

Several other stations are
using 2C39 cavities from
commercial FM equipment
(Motorola and GE), running
them in ABT with excellent
results. In grounded grid
service, these amplifiers
will supply 25-30 Watts of
average power output
when operated off an old
transceiver power supply.
The K2RIW and some of the
newer 432 power amplifiers
shouid do egually well One
approach which has not
been used in our area in-
volves using one of the
lincarized solid-state power
amplifiers. The cost of such
amplifiers and their high
current supplies makes a
tube-type power amplifier
far more appealing. Dollar
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Photo F. }im WBS8YSC, running about 10 Watts average power output using a 2C39 cavity
final. Most of our ATV group (six operators as of the last net) are located east and south of
Lansing, but Jim is in Grand Ledge, Michigan, off to the west of Lansing. This is about a
10-mile path to my QTH, and despite the fact that both of our antennas are just mounted
at rooftop height, the use of sensitive crystal-controlled converters at the receiving end
provides a perfectly usable picture. jim does his share with careful transmitter setup and
good lighting— both factors which make a big difference over an extended path.

for dollar, you prebably can
do far better with a tube-
tvpe circuit

Fig. 3 can be used as a

432 ANTENNA

PONER

{—————“ AMP
l

T/RA

guide in hooking up such an
amplitier. Several dif-
ferences from the low-
power system exist that are

TRANSVERTER

28
UUTFUT |NPUT FOWER ouT IN

T

worth comment. First, vou
will have to provide a
separate receive input for
the transverter. The BNC

CHANNEL
2 0R 3
DRIVER

[
a7

TV RECEIVER

VDG POWER

(D

(< T~ T - B -

Fig. 3. System interconnections when using the transverter with an external power
amplifrer. In addition to the amplifier, you will need an antenna change-over relay and an
additional set of contacts on the T-R switch to control the relay. You also will have to
connect the receive-converter input to the 432 input [ack as noted in the text and your
transverter manual. Depending upon your amplifier and power supply, you can run 500
Watts or more peak input with such a system.
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Photo G. Rack-mount installation of the transverter at my station. An old rack panel from
another project was salvaged to house the transverter installation. The transverter mounts
behind the panel, as does the shielded driver unit. In the 10-Watt mode, only three inter-
face cables are required—the antenna transmission line {above the call letters), the
camera output, and the receiver output to the TV —the latter two coming in on the right
end of the panel. The power output meter can be seen on top of the desk-top rack. The
4CX250 linear sits on the base of the rack with extension cables running down the back to
the amplifier inputs and output. The vacant center area in the rack is now occupied by the
voice transmitter which uses the old 1-Watt exciter and the 10-Watt power module. This
way, nothing was wasted and | ended up with a high-quality sound system.

connector for this purpose
is mounted on the unit and
vou should tollow the in-
structions in your manual
for making the one new
connection required. Sec-
ond, although the trans-
verter does not reqguire a
relay for switching, the ex-
ternal amplifier does mean
that we will need an anten-
na change-over relay. A
check with a local two-way
service shop handling
Motorola or GE mobile
equipment will reveal a
variety of 12-V dc relays
designed for UHF service
that can be purchased for
moderate cost,

A DPDT TR switch will
be needed, with one set of
contacts actuating the
driver and another switch-
ing the antenna relay. It has
been our experience that
the linear can be left draw-
ing resting plate current
during receive with no
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problems, so bias or other
switching is rarely required.
If you do want to cut the
amplifier off during re-
ceive, it is easier to switch
the relatively low voltage
of the bias supply rather
than trying to switch the HV
line.

Setup follows the pattern
outlined for the 10-Watt
power level. Your limiting
factor will be the drive level
to the transverter and
usually not the drive from
the transverter to the exter-
nal amplifier. If the 10-Waltt
transverter can overdrive
the linear, you probably are
using an amplifier that is
hardly worth hanging onto
the system. If you are going
to fuss with an amplifier, it
should be one that will
deliver useful power gain.

Sound

Sound transmission, in
the early stages of system

development, is probably
best handled on 2-meter
FM. Most people have or
can get Z-meter FM gear,
and, in theory at least, the
sound commentary should
attract some additional
converts. Sound transmis-
sion up on 420 usually is
handled in one of three
ways. One method, used in
some areas, is to FM the
video carrier. With this
system, the various stations
use an auxiliary UHF-FM
receiver tuned to the carrier
frequency. Although the
FM modulation has no real
effect on the TV transmis-
sion, this system has disad-
vantages. First, you must
provide the separate sound
receiver. Second, unless the
TV signal is quite strong, it
is difficult to limit out the
AM-TV modulation, resuit-
ing in considerable sync
buzz on the signal.

The second approach is

to use a 4.5-MHz FM sub-
carrier system. With this
technigue, vou FM modu-
late a 45-MHz oscillator
and then mix this signal
with the camera video prior
to feeding it to the video
modulator. The FM signal
then appears aon the
transmitted signal, 4.5 MHz
above and below the video
carrier. The FM signal
above the carrier frequency
then provides audio
through the TV set.

This system has the ad-
vantage of simplicity, and
only one antenna is re-
quired. Your amplifiers,
however, must be wide
enough to pass both the
video and audio subcarrier.
This is no problem with the
transverter and you may
wish to give it a try. This ap-
proach is used on a number
of commercially-made ATV
rigs, two of which are in use
in our area In our ex-
perience, this approach
provides marginal resutts.
Neither of the two stations
routinely uses its 4.5-MH=z
sound system, because
each of them has excessive
sync buzz coupled with
relatively low audio level.
Since each operator has -
gear from a different
manufacturer, one does
tend to wonder about the
effectiveness of the system.

The latest trend in our
area is to crystal up an FM
strip 45 MHz above the
video carrier and operate
that as a separate sound
system. Results with this ap-
proach are excellent, pro-
viding full quieting in the
TV sound system and very
good audio levels. Ideally,
you would use a transmitter
power level and sound
transmitter antenna gain
that would provide an erp
for the sound that would
run about 1/5 of that which
vou attain on the video
transmission.

In practice, many
operators locally will get by
with 10-30 Watts of sound
output into an omnidirec-
tional antenna system.



Commercial surplus strips,
the VHF Engineering trans-
mitter strip and Motorola
power module, or one of
the newer 440-FM trans-
ceivers now on the market,
will all do for sound trans-
mission. While this ap-
proach is more complex
than the subcarrier system,
the results are well worth it.

Results

The transverter approach
has proved to be complete-
ly trouble-free in day-to-day
operations and produces a
signal whose quality is
limited only by the camera
or other video source used.
Photo C shows a sample of
the 437.25-MHz output of
my system when an inex-
pensive Sanyo CCTV cam-
erais used. Photos D, E, and
F show typical results on
received signals. My only
reservation is that it took
me 50 long to get around to
trying the system out!

Future Developments

Other VHF Drivers.
Several other options exist
for the VHF driver stage for
those interested in ex-
perimenting. If your cam-
era has modulated rf out-
put, you may want to ex-
periment with transverting
that signal. The rf output
level of cameras and other
video sources is limited by
FCC regulations and is far
too low to drive the system

directly. About 30-40 dB
gain would probably be
needed with most rf

sources, Since you are start-
ing at a reasonable signal
level, an amplifier designed
like a multi-stage, 6-meter
front end would probably
do the job and you
wouldnt have to worry
about noise figure. One ap-
proach that | am working
on currently involves the lit-
tle rf interface module kit
marketed by Radio Shack.
This module will provide
both video and sound out-
put on channel 3 or4, and if
the quality proves accept-
able, it is a real possibility.

The unit puts out about 1.75
mV acrass 75 Ohms, so a
multi-stage amplifier will
be required to develop suf-
ficient drive as noted
above.

If you really want to go
first class, consider the use
of one of the VHF modu-
lator circuits that cable TV
companies use to put a
signal on your local CATV
system. Such units should
be able to drive the trans-
verter directly, and they
have capability for high
quality video and sound.
They are expensive if pur-
chased new, but that
should not deter the true
amateur scrounger!

Repeaters. Linear trans-
verters like the MMT 432/28
have several applications in
the repeater area. The
Microwave Modules unit is
available in a dual-LO ver-
sion for the OSCAR
operators who also want
standard SSB capabilities
on 432 If your area has an
ATV repeater, the output is
probably on 43925 or
thereabouts with an input
down near 427. In such a
case, you could order the
dual-frequency transverter
with one LO hard-wired to
provide transmitter output
at the repeater input.

Such a dual-LO unit also
can be used directly as a
repeater in several modes.
One that 1 am looking at
seriously is really quite sim-
ple in concept. One LO
chain would operate the
receiver at the low end in-
put frequency. The second
would run the transmitter
at the output frequency.
The converter output
would loop out at channel 2
or 3, be amplified, and then
be fed back to the driver in-
put. The normal rf-sensing
circuit would be disabled
and a TV would be hung on
the converter output for
control. A 15-kHz PLL tone
decoder connected to the
sync detector of the TV
would trigger the manual
T-R pin of the MMT 432/28
transverter. With this

INTIMIDATED BY
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system, any TV signal at the
input frequency would be
retransmitted at the output,
but non-TV signals would
not be repeated. Of course,
this function could be
bypassed if you want a
multi-function repeater.
The advantage of such a
transverter-repeater is that
it would operate with any
mode—CW, S5B, AM, TV,
you name it! Hang an
amplifier in the system and
your repeater can operate
at any desired transmitting
level. ATV growth in the
Lansing, Michigan, area has
now reached the point
where it becomes tedious
te swing the antenna
around to the different sta-
tions, leaving some stations
looking at a snowy picture
while you work the fellow
across town. A central
repeater, with all antennas
in the area pointed at it, is
beginning to look appeal-

ing!
Summary

Well, there is little more

ou the

to be said. It's simple,
clean, and works extremely
well. The method is ex-
tremely versatile, leaving
lots of room for experimen-
tation and development. If
you would like to try some-
thing like this, contact John
at Spectrum International.
Unlike dealers who sell
black boxes made in Japan,
John just loves to work with
someone with a new ap-
plication or idea! As for you
fellows in northern Chio,
Indiana, and Illinois, the
central Michigan ATV net
meets on Monday evenings.
Swing the antennas north
for a change, and if the
band is in decent shape, we
would love to work vou! ll

Author's Note:

The modified transverters are
available from Spectrum Inter-
national, PO Box 1084, Concord
MA 01742; telephone: (617)-263-
2145, Contact them regarding
options and current pricing. In-
ternational Crystal, the source
for the OX oscillater boards and
EX crystals, is at 10 N. Lee St
QOkiahoma City OK.
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Robert B. Crove WA4PY(Q
Grove Enterprises, (nc.
Rte. 1, Box 756

Brasstown NC 28902

Il programmable scan-
ners are not the same.
At this writing, Radio Shack

How to Make
a Good Scanner Better

— a bevy of useful mods

(PRO 2001, 2008), Electra
(Bearcat 160, 270, 211, 220,
250, and 300), and Regency

(Touch, K100, K500, Digital
Flight Scan, and M100} are
the only direct-frequency-

Phota A. The K100 is an improved version of the original Touch.
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entry scanners on the mar-
ket. The Regency receivers
are shown in Photos A
through D. Early contend-
ers like those from Ten-
nelec and JIL (5X-100) have
gone by the wayside.

Among those in the pres-
ent field of scanners, the
Regency series is well
suited for field meodifica-
tions. Why modify a good
scanner? Because there are
certain flexibilities which
are desirable but have not
yet been incorporated into
the programmables. Ex-
tended frequency range is
one, selectable AM detec-
tion is another. With pro-
grammability extendable
down below 30 MHz, AM
detection would be an as
set. In this article, we shall
examine both modifica-
tions.

Which Regency to con-
vert? Naturally, the more
recent scanners are an im-
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provement over the original
Touch [ACT-T-16K), but
many of those originals are
still in the field.

The Touch

The ACT-T-16K was
Regency’s entry into the
direct-entry programmable
field; as a first-generation
scanner, there were many
shortcomings which were
corrected in subsequent
models. For those owners of
the original Touch, we offer
the following modification
notes.

As factory issued, the
Touch may be programmed
out-of-range by sequential-
ly pressing MA, 9, and CL
before entering the desired
frequency. The algorithm
ranges which may be dis-
played are: 10.00-71.255,
110.74-192.655, and 311.00-
5155875 MHz. Unfortu-
nately, the receiver rf track-
ing will not accommodate
this great a range, even with
retuning.

Without realignment,
most ACT-T-16Ks can re-
ceive the following fre-
guency excursions when
given the out-of-band com-
mand (individual units will
vary slightly). 21.4-57.5,
142.825-178.9, and 406.95-
515.425 MHz. But by some
judicious realignment, the
tuning flexibility of the
Touch can be programmed
to receive far more useful
ranges: 15.375-49.785 MHz
(adding shortwave, WWYV,
CB, and 10 meters), 136.74-
171.17 MHz (adding weath-
er satellites and military
base communications), and
388.8375-4921 MHz (add-
ing some military aeronau-
tical, plus the UHF govern-
ment band).

While it would be de-
lightful if we could control
each of the three ranges
separately, unfortunately
we can’t. All ranges are set
by a master volitage-con-
trolled oscillator. Let's
compromise on an op-
timum frequency range
which allows the flexibility
of the scanner to cover
those frequencies which are

Photo B. The K500 is loaded with microprocessor-controlied features.

most active: 18-53, 141174,
and 401-501 MHz. Not all
Touchs will wind up with
these identical ranges, but
most should come close.

You will need standard
alignment tools and a signal
generator for these ad-
justments.

Part A: Vco Board
Frequency Range Set

® Check receiver on all

functions for normal opera-
tion.

® Remove antenna.

® Remove 4 screws from
bottom of cabinet; slide
chassis out.

®Remove 6 hex-head
screws from top lid of veo
compartment; remove
screw from top of shield.
Carefully pry up top iid and
remaove.

® [ ocate R407 (56k) from
Fig. 1. Solder a 120k resistor
across it.

® Turn radio on.

® Check regulated B+ at
standoff terminal adjacent
to voltage regulator 1C501.
Adjust R534 if necessary to
read between 950 and 9.55
volts dc.

® Locate coil L401 (yellow)
as shown in Fig. 1. Carefully
screw slug outward until it
is flush with coil form. Ad-
vance squelch knob fully
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clockwise; volume should
be at one-third.

® Press in sequence: MA, 9,
CL.

® Enter 141 MHz into chan-
nel 1. Press MA.

® Screw L4071 slug slowly in
until squelch breaks (back-
ground noise will be heard).
This setting will adjust
band-edge limits on all
three ranges.

! Lap1

ﬁkﬂo?

Fig. 1. The vco board, showing parts locations,

— - €533
RE}D

G534 }—

|

Fig. 2. Trimpot R534 is on the mixer board and adjusted in

Touch conversion.
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SWR & POWER METER FOR HF/VHF )
MODEL PM-3HV $54.95 SWR & POWER METER FOR HF/VHF

AUTOMATIC SWR & PEAK READING Frequency Coverage: 3 — 150 MHz MODEL PMAHV  $44.95

HF POWER METER Input Impedance: B0 — 52 ohms Frequency Coverage: 3 — 150 MHz
MODEL APM-TH  $99.95 Power Range: 0 — 20, 200, 1000W Input Impedance: 50— 52 ahms
Frequency Coverage: 1.8 — 60 MHz SWR Range: 1:1 — 5:1 Power Range: 0 — 20, 200, 1000W
laput Impedance: 50 — 52 ohms Accuracy: +10% SWE8 Range: 1:1 —3:1

Power Range: 0 — 200, 1000, 2000W Power Requirements: 12 VDC Accuracy: £10%

SWR Range: 1:1 —10:1 Illuminated meters for mobile operator Power Reauirements: None

Power Modes : Average & PEP Velcro for mobile mounting

Accuracy: 0%

Power Requirements: 117 VAC 60 Hz

AUTOMATIC SWR & PEAK READING
VHF POWER METER
MODEL APM-1V $99.95

Frequency Coverage: 50 — 150 MRz

MiKE COMPRESSOR WITH LINEAR
AMPLIFIER

MODEL MCLA-1 $89.95
Compressor Section

Input Impedance: 5¢ — 52 chms Frequency Range: 100 — 10000 Hz
Power Range: O — 20, 200W
SWR Range: 1:1 —10:1

Distortion: Within 0.4%
Linear Amplifier Section
Frequency Range: 300 — 10000 Hz

Power Modes: Average & PEP 4
Accuracy: 10% Gain: ) 25dB (12v}
Power Reguirements: 117 VAC 80 Hz c: Power Reqmremnts: 9VvDC

AR

Manufactured By:

E]E)‘;THF;ESPONSE SWR & POWER METER AKIGAWA ELECTRONICS CORPORATION a%ggf:gg!lo F“-TE$gg v
MODEL PM-2H  $89.95 Distribited Exclusively By: 56 Filters: Band Pass+Notch
Frequency Coverage: 1.8 — 60 MHz . § Cem_;er Fr:equency

Input Impedance: 50 — 52 ohms MACAW ELECTRONICS INCORPORATED ]nSphL:itlﬁlpdetS;nce- g()_oé-og':‘:’fi‘oml-s!z
gs\[v‘iﬂerﬂﬂang?: ?_? 205),_11 000, 2000W Through Selected Amateur Dealers Output lmpedanc-e: 8 ohms
ik S P.O. Box 66, Carlsbad, Calif, 92008 I P T

Power F{\'t;;:gu{rementsz K!one Phone (Z14) ~434 - 4484 Power Requlrements: 9 VDC 150 mA

Telex 181743 MACAW CSBD

SWE  oewen

; ) PRESELECTOR
EEQTV':,'ESPONSE S gt OFREWIRE TER SWR & POWER METER FOR MOBILE MOBEL R $109.95
MODEL PM.2V $89.95 MODEL PM-5H (HF) $49.95 Frequency Coverage: 3 — 30 MHz

; - MODEL PM-BV (VHF) $49.05 Gain: 20 dB at 7 MHz,
Frequency Coverage: 50 — 150 MHz Freguency Coverage: 1.8 — 30 MHz {PM-5H) Variable
Input tmpedance: 50 — 52 ochms 50 — 150 MHz {PM-5V) RF Attenuation: —20dB & —104dB
Power Range: 0 — 20, 200W Input Impedance: 50 — 52 ochms Input/Qutput
SWR Range; 1:1 — 31 Power Range: 0 — 20, 200 W*10% impedance: 50 — 75 chms
Accuracy: +10% Power Requirements: 12V DC Relay Power
Power Requirements: None Complete with directional coupier unit Capability: 200w CW

Fower Requirements: 117 VAC 60 Hz
{Prices are suggested list and are subject to change without notice.)
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Photo C. The Digital Flight Scan is a programmable 108-to-136-MHz AM scanner for air-

craft buffs.

® Replace cover on vco
compartment. Do not re-
place screws until you are
certain that the desired fre-
guency ranges are covered
by the r~w vco setting.
{Also see part F)

Part B: Low-Band Rf and I-f
Alignment

®Enter 411 MHz
channel 1. Press MA.

into

® Set signal generator ex-
actly on 41.1 MHz so heard

@

1314

Fig. 3. Locations of rf and i-f components for Touch align-

ment procedures.
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weakly by scanner.

® Adjust L303 and L302 for
best quieting. The locations
of these coils are shown in
Fig. 3.

® Enter weather channel
{or other local steady
signal) and adjust L314 (dis-
criminator) for greatest
audio output.

Part C: High Vco Bufier
(UHF Tracking)

® Turn receiver off.
®locate L311; soider
3.9-pF capacitor (NPO or sil-
ver mica) from bottom ter-
minal to adjacent ground
foil.

® Turn receiver back on.

® Enter 4061 MHz into
channel 1; enter 470.1 MHz
into channel 2.

® Carefully connect a dc
voltmeter between emitter
of Q307 and ground foil. At-
tachment to emitter lead
may be made at adjacent
resistor R343 lead closest to
back of radio.

® Press channel 1 and
channel 2 alternately, ad-
justing L311 for equal read-
ings (approximately 3.8
volts).

Part D: VHF High-Band Rf
Alignment

® Enter 1571 MHz into

channel 1; enter 139.1 MHz
into channel 2; enter 174.0
MHz inte channel 3.

® Press channel 1 and MA.
® Adjust rf signal generator
accurately to be received
weakly on 1571 MHz.

® Adjust 1305, L306, and
L307 tor best quieting.

Part E: UHF Rf Alignment

® Enter 4451 MHz
channel 1; press MA.
® Set signal generator for
weak signal to be heard on
4451 MHz (channel 1).

® Peak trimmers (325,
328, and C338 for best
guieting.

into

These steps will com-
plete the rf and i-f align-
ment procedures for the
ACT-T-16K.

Early models of the
Touch had a characteristic
search  whine which was
quite distracting; some re-
duction may be experi-
enced by the following ad-
dition of a resistor. Try it in
place before soldering per-
manently. If it helps, fine; if
not, forget it.

Part F: Search Whine
Reduction

® Remove vco compart-

ment lid. i
® [ocate resistor R406 (6.8k
next to large electrolytic).

® Solder a 470-Ohm  resis-
tor to lead closest to elec-
trolytic capacitor; wrap the
other resistor under loos-
ened mounting screw and
tighten. Replace vco cover.
® Check operation on
search to see whether
whine interference has
been reduced. If not, re-
move 470-Ohm resistor and
disregard Part F modifica-
tion. i

Part G: AM Detection for
CB and Shortwave

Notes: Audio recovery will
be ragged and of a low
volume, but more readable
than with straight FM detec-
tion. We are reducing the
signal level below hard
limiting, thus permitting
some amplitude modula-
tion to sneak through to the
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Dual PTO’s, 235 Watts PEP & CW HF SSB Transceiver Featuring “VRS™”
on all Frequencies, |IF Passband a Knob with a New Twist, and Over 100,000
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CALL FOR QUOTES

MADSONE

Electronics Supply, Inc.
1508 McKinney * Houston, Texas 77002 ¢ 713/658-0268
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detector. Be sure receiver is
switched off before begin-
ning this modification! Part
G is not recommended un-
less AM detection is of para-
mount Importance. [ as-
sume no responsibility for
damage resulting from this
modification!

® Mount an SPST switch
conveniently for use.

® Connect one lead from
the switch to chassis
ground.

® Connect other switch
lead through a 10-Ohm re-
sistor to pin 9 of 1C301.
Make certain that you have
correctly identified pin 9.
Measure voltage with a
VOM to double-check that
there is no significant volt-
age present which could
damage the IC by ground-
ing the pin. Be extremely
careful while soldering; the
IC paths are very close
together, and the IC is easi-
ly destroyed by accidental
voltages on the wrong pins.
I know from sad experi-
ence!

The K100

The K100 offers con-
siderable improvement
over the earlier Touch.
Most of the shortcomings
of its predecessor have
been corrected, and the
general alignment recom-
mendations listed below
apply equally well to its big-
ger brother, the K500. No
tests were performed on the
new M100, but it may be
assumed that the proce-
dure would be similar. To
program the K100 beyond
its advertised frequency
ranges, press the decimal
key before entering the
desired frequency. Algo-
rithm ranges displayed are
approximately 10.19-92.10,
131.1-213.015, and 372.737-
576.875 MHz. By careful
realignment, the following
ranges were actually receiv-
able in our test unit (vco
slug inserted): 15.2-53.8,
13611747, and 387.0-502.5
MHz; (vco slug removed):
20.65-66.14, 141.56-187.0,
and 403.2-539.6 MHz. The

Photo D. The M100, newest in the Regency line, features straightforward, compact
design.

vco coil is located under
the top shielded compart-
ment, toward the front of
the cabinet.

After setting the vco slug
so that the squelch breaks
at the desired upper and
lower limits on each band,
proceed with the rf align-
ment.

Rf Alignment

® Monitoring a weak signal
from a signal generator set
to approximately 45 MHz,
peak the two coils located
under the fuse for best
quieting (maximum signal
strength).

® Monitor a signal near 165
MHz and peak the three
coils in a line located near
the antenna jack. Peak ad-
jacent trimpot near 150
MHz. Alternatively, the
trimpot may be peaked
near 147 MHz for best
2-meter reception. (Note:
High-band tracking is only
about 6 MHz wide, factory
set for 155163 MHz, ap-
proximately.)

® | ocate the two trimmer
capacitors adjacent to the
open 1-turn coils. These are
the UHF trimmers. Tune in
a weak signal near either
470 or 492 MHz (whichever
is more active in your loca-
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tion). Peak the two trimmer
capacitors for best quiet-
ing. Locate the shielded
trimmer capacitor and peak
it for best signal near the
minimum capacitance set-
ting. Peak the adjacent
trimpot near 420 MHz. The
alignment steps should be
repeated until no improve-
ment is noted.

AM Detection for the K100

Again, as pointed out
with the Touch AM modifi-
cation, this feature is only
moderately successful, but
if selectable AM is vital, it
will work in a pinch.

Connect an SPST switch
in series with any conve-
nient capacitance of from
01 to 1 microfarad be-
tween pins 3 and 5 of iC301,
the i-f chip. When the
switch is closed, AM will be
detected.

The K500

As received from the fac-
tory, one sample K500
showed the following algo-
rithm readouts:19.600-
60.555, 135.100-176.055,
and 371.6875-576.475 MHz.
The actual extended ranges
which would break squelch
as factory adjusted were:
19.600-57.0, 137.60-176.055,

and 388.1875-513.025 MHz.
These ranges may be im-
proved by the same type of
alignment procedure as
outlined for the K100.

Conclusion

It must be pointed out’
that these are experimental
modifications only and
worked with the particular
samples of Regency scan-
ners available at the time
the improvements were at-
tempted. | can assume no
responsibility for the proj-
ects of readers nor for
damage which may result
to circuitry!

It would be a good idea
to obtain a factory service
manual to verify the pro-
cedures outlined above,
and for ideas regarding ad-
ditional modifications lat-,
er.

The experimental proce-
dures suggested in this arti-
cle will allow a listener
slightly more reception
flexibility than originally
possible with the factory
issued scanners. If any
readers come up with addi-
tional field modifications
{such as an S-meter circuit
operated from the audio
squelch bus), | would like to
hear about them!H
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Joseph H. Cowen WASTUM
P.O. Box 764
Beeville TX 78102

Win Friends for Your Club

— PR is the name of the game

Editor's note: If you plan to write a news item or story for 73, do as we do and not as this article says! Ask us tor a copy of our one page “How

To Write for 73.”

While we have edited this article according to our rules of style, the author's recommendations on style are not changed to contorm with
ours since he writes about styles for most newspapers and radio and TV news desks. Follow his advice and you can’'t go far wrong.

Atwo—year public rela-
tions plan of a South
Texas amateur radio club
led to a free place for club
meetings and a tower built
by college welding students
without charge from mate-
rial donated by an oil field
supply company.

The tower was erected
with manpower and equip-
ment loaned by a television
cable company and the US
Navy. Its site was provided
by Bee County College.

The Beeville Amateur
Radio Club (BARC) pays no
electric utility bill or rental
at its repeater location.

BARC members have
been featured in more than
20 newspaper stories, were
cited in a popular column
distributed to more than 30
newspapers, and have ap-
peared on three talk-show
telecasts on a Corpus
Christi television station.
They also were subjects of a
TV news film feature during
a field day, and different
television studio photos ap-
peared in the December,
1979, issues of 73 and QST.

BARCers have been

heard over 10 AM and FM
commercial radio stations,
have given public demaon-
strations, and have shown
amateur radio films to
Rotary and Lions Clubs
This summer they staged
their fourth amateur radio
class in cooperation with
the college and have had
public service spots run on
radio and television—all
without charge. In a city of
less than 15,000, they have
seen the area’s ham popula-
tion grow to more than 30.

Other clubs likewise can
provide needed exposure
for amateur radio through a
carefully executed public
information program which
reaps rewards.

BARC’s success has been
simple: It has applied basic
journalistic rules to public
information news releases
to provide quality news and
features about ham radio to
electronic and print media.
This, coupled with a club
aimed toward community
service, has led to high
visibility of amateur radio
with subsequent rewards.

Articles in ham publica-
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tions over the past several
years have accurately
stressed the need for en-
hanced public relations,
but few provide step-by-
step prescriptions for suc-
cess.

Since the foundation for
solid public relations be-
gins with news and feature
stories (“releases”) of high
quality which will be ac-
cepted by any newsroom or
city desk with littie or no
editing, this article will:
® help vyour club under-
stand the word “news” and
give pointers to help clubs
recognize what is a genuine
news story and what is
feature material;
® provide a few rules of ac-
cepted journalistic style;
® show examples of ac-
ceptable and incorrect
styles; and
® pave a path through the
process of writing and pre-
paring the story.

News Is Like Bananas
News is as perishable as
bananas. Teday’s White
House statement will be
tomorrow’s bird-cage bot-
tom. Feature stories, on the

other hand, usually have
“shelf life” and fit Sunday’s
feature page or Septem-
ber’s supplement, Your first
move, and that of fellow
club members, is to recog-
nize what is news. You
should understand how to
tailor that news to the re-
quirements of the publica-
tions you send it to.

A club publicity officer
should be chosen. He
should develop the ability
to prepare material har-
monious in style with the
Assocjated Press Style-
book,' considered by most
journalists to be the bible of
the newspaper profession.

Your local newspaper is
the best teaching tool at
hand. It can be an excellent
“journalism professor,”
especially if it is a major
daily. Grab a copy of it and
examine page one. (Using
the paper serving your im-
mediate area is important
because what is news in
“Midtown” is not necessari-
ly news in Manhattan ) With
that front page, analyze the
stories. Tear them apart and
scrutinize individual ingre-



dients. Components will in-
clude newness, immediacy,
prominence, proximity,
suspense, conseguence,
emotions, andfor oddity.

Get a copy of any Sun-
day newspaper and ex-
amine the features section.
You will find stories about
hobbies, unusual and
unique interests, and per-
sonalities. Others may be
yarns that include every-
thing from fire prevention
to hurricane protection and
diet.

Pick a few of the
“straight’” or “hard” news
stories from page one and
clip them. Select a feature
or two from the Sunday
paper, and save both types
of stories as patterns for
yours.

Recognize that what you
do at the club meeting
Saturday can be news. Play
it all the way with an ad-
vance “what’s gonna hap-
pen Saturday’ story and a
follow-up “what did hap-
pen’ piece. An advance
story explaining that the
lecal repeater bunch, for in-
stance, will install auto-
patch rather than have a
formal meeting is market-
able ““hard’” news and
teature material. That club
members, for example, are
building the autopatch in
Joe's garage employing 30
key-thumpers from all
walks of life could give the
stary the “feature’” or
“human interest’” angle
needed to unload your yarn
at the city desk.

Nobody but a ham gives
a hoot in hell about ICs,
capacitors, and other mis-
cellanea of the autopatch,
but readers do need to
know what a repeater
means to them and how the
autopatch serves in emer-
gencies. They will be
amazed that a walkie-talkie
can call a telephone 15
miles away when their $350
CB won't reach a “good
buddy”’ down at the poal
hall.

This gathering in Joe’s
garage may also be worth a

high quality photograph
—in black and white,
precisely focused, ac-
curately exposed, well-
planned, artistically com-
posed, and expertly printed.
A picture of the whole mob,
beer cans and all, staring at
a nervously-held Instamatic
is not news. A penetrating
closeup of a 13-yearold
ham feeding solder to the
gun tip mastered by the re-
tired physician can be fea-
tured on the front page.

Good news or feature
photography tells much of
the story without words,
although news and feature
shots are supported by writ-
ten captions under them,
called “cutlines.” The best
photojournalism, however,
could stand alone.

In addition to ensuring
that the photograph is
technically tops, remember
that newspapers have lim-
ited space. Their incomes
are from advertising and
every word or picture is
“worked around” the dol-
lar, which is valuable space.
A group picture of the
beer-belly bunch consumes
at least three columns
of costly space to get every
grinning, yawning, shut-
eved mug. The suggested
“tight” closeup, preferably
shot vertically, ideally will
be & two-column shot, but
might even fit in one. Sure,
it would be great to have
three or four columns, but
one top-grade photo will
find its way to publication
when a dozen “handshak-
ing, certificate-passing”
shots won’t stand a chance.

A wide angle 24mm or
28mm lens on a 35mm sin-
gle-lens reflex and a per-
spective approach can help.
Qutstanding examples of
ageless photojournalism of
the highest quality can be
seen in any old copy of Life.
Good photographers crawl
in holes, bear blizzards,
scale towers, and wallow in
leech-infested swamps, if
necessary, for that dif-
ferent, unusual angle. Look
for the view that snatches

You may be losing up to half the available ‘
output from your vertical gain antenna !
because of RF spillover. The amazing ;
AEA Isopole with unigue decoupling |
design, virtually eliminates RF spillover

and can help you multiply your power

in all directions on the horizon relative

to an ideal half-wave dipole, or end-fed |
non-decoupled “gain” antennas. I,’

CALL TODAY

SLEP ELECTRONICS ,-
COMPANY |
704-524-7519
PO. Box 100,
Highway 441, Dept. 10
Qtto, North Carolina 28763

reader attention. Don’t
underestimate the impact
of a fine photo to “sell”
your story.

Thirty bucks or so out of
the club treasury for a pro-
fessional photographer is
worthwhile if your group
can’t tap a member or
friend with a high-quality
camera and a trained eye.
Newspaper photogs don’t
earn much money, and
most will freelance. Not on-
ly will you get a quality shot
from them, but newspapers
like to run their own stuff.

Snappy 8 X 10 glossy
prints are preferred by most
papers, and that size grabs
the green-eyeshade gang's
attention much quicker
than your local drugstore
snapshot that looks as
though it were developed
along with your teenager’s
socks in Monday’s laundry.

A photo isn't always
called for, and there are
many other opportunities
for news or feature releases

Brings you the
Breakthrough!

3T

even if your club isn't
meeting in Joe's garage.
Story suggestions include
the following:

® Advance story on elec-
tion of officers; post-
meeting story on who was
elected.

® Advance stories on all
club meetings —where they
will be held, when, and why.
® Advance stories on all
fund-raising activities and
what the income will be
used for; follow-up an how
much was raised and how it
will be used.

® Features or “byites” on
unusual contacts: A chat
with VR6TC, citing his rela-
tionship to the HMS Boun-
ty, ties in history and adds
color to your hobby. A con-
versation with any “rare” or
famous station is good for
at least a few lines (and
mavbe a photo) in Sunday’s
paper.

® Every field day should be
covered photographically
and in writing. This calls for
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an advance piece and after-
the-fact article.

®A transmitter hunt
should be shark bait to the
TV crews—fine feature ma-
terial on film and for the
newspaper.

@ Swapfests will bring in
droves of camera crews if
details of the event are
given advance notice
through releases.

® Any public service activi-
ty or adventure should be
given top publicity.

® How the club is prepared
for emergencies is both
“hard” news and feature
material.

® Personalties of club
members, age differences,
and husband and wife
tearns are usually good
human interest material.
Don’t overlook the possibil-
ity that a prominent banker,
politician, police chief, or
preacher may be in your
midst. A feature high-
lighting “prominence” will
“sell”

® The fact that you sold a
piece to 73 is worth a photo
for most hometown papers.
For the photo, stick the
magazine way out in
front—at arm’s length
—and the photographer,
using an ultrawide lens, will
make the magazine look six
feet long and your grin
three feet across.

® Ham radio lends itself to
public demonstrations at
fairs, school career days,
and conventions. Give it
everything—pictures,
stories, and mailed invita-
tions.

® Handicapped persons
often overcome significant
odds to get on the air. If
they are willing, a varn
about their FCC test prepa-
ration and subsequent op-
eration is photo and feature
meat.

® RACES, MARS, or other
such operations warrant
stories and photos. While
“Midtown’’ is sweating in a
100-degree heat wave, tan-
talize the TV crew through
an icy chat with the Navy's
“Operation Deep Freeze”

hams.

® Don't ever skip the “kid-
die angle” Newspapers
love shots and stories with
curtain climbers, whether
it's the elementary school
science demonstration or
6-year-old Tammy getting
her ticket.

®iHave you built any
unusual gear, like a device
to help the sightless ham
tune his rig? Maybe you've
built a radio-controlled
combination bird-feeder,
dog-walker, and can-
opener. Anything unusual
will stimulate the city
editor to peer seriously over
his half-frame specs.

® |f you've scheduled a
talk for a civic club, give
the news media advance
notice. TV crews or a
newspaper reporter might
even show up and cover the
story for you.

® Plenty of publicity can
be generated for and as a
result of ham radio classes.
This is one of your better
opportunities for spreading
the word. Interested? Call
the community education
department at your nearby
educational institution.
They'll likely help vou get
the thing kicked off and
give support with lesson
plans, equipment, class-
room space, and publicity.

Recognize Elements of
News

Let's inspect the auto-
patch project in )Joe’s
garage and see how this is
news and feature material.

Immediacy or “nowness’”
is present in that a ham
radic meeting Saturday is
focused on building and in-
stalling a new device,
called an autopatch, which
can benefit the community.
Because hometowners can
relate to disasters such as
earthquakes, floods, hur-
ricanes, or tornadoes, this
brings the value of emer
gency repeater power and
autopatch “home.” That's
the proximity of the news
—how it affects readers,

The element of “oddity”
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or the unusual guality of
vour information is ex-
emplified by the youngster
and the sentor citizen
bound in friendship through
a common thread —their
hobby.

Additional elements may
combine to form the basics
of your release. Perhaps the
club president is mayor, ¢i-
ty manager, police chief,
bank president, or brain
surgeon. The fact that it’s
the mayor who is calling
Moscow makes news.
That’s “prominence.”

“Consequence,” some-
times allied with "proximi-
ty,” is readers seeing results
of reliable repeater opera-
tion during a disaster. Ex-
amples should be cited to
drive home that point in
your autopatch feature.

1f you've ever climbed a
tower, there also can be
“suspense’” for the news. It
takes imagination, but a
tower-climber’s tale could
be done suspensefully. If
your ¢lub joins a search ef-
fort or pitches in during a
rescue, there’'s clearly the
element of suspense, and
also emotion, to amplify in
your story.

Use Accepted Style

This aspect of producing
your news release is vital to
success. Editors have
neither the time nor the pa-
tience to rewrite your sub-
mission. If it isn't up to ac-
ceptable standards, it prob-
ably will wind up in the cir-
cular file {or even worse,
may be assigned to the i
brary reporter, Miss Elmira
Furd, who will get all the
facts screwed around, call-
ing your club the local CB
REACT team transmitting
VHFs around impression-
able children).

After you've grasped the
basics of news elements, it's
time to organize that news
in an acceptable journalis-
tic format, in step with the
Stylebook.

There are three pieces of
gear any successful news-
writer should have: a good

dictionary, a clean-printing
typewriter, and a stylebook.
Although stylebooks are
necessary for serious writ-
ers, the club publicity offi-
cer—if he is slightly sharper
than a wet Kleenex—can
put that “old professor,”
the newspaper, to work for
the same effect.

Unlike writing for English
grades when in high school
or college, newswriting re-
quires that you write for
others. Gobbledygook and
ham radio jargon are synon-
ymous to the average
reader. He doesn’t give a
diddly-damn about QRZs,
QRXs, beams, baluns, and
bands. What he is con-
cerned about is himself, his
health, his well-being, and
the happiness of his family
and friends. He can com-
prehend the importance of
emergency power making
communication possible in
the aftermath of Camille,
Carla, Beulah, Dandy-Don,
or whatever the last big
storm was called.

When a repeater is com-
pared in operation with that
of police radio, the reader
understands how important
that tool is to his family dur-
ing trouble. Because it op-
erates at VHF frequencies,
narrowband FM, into a
Ringo Ranger at 500 feet us-
ing Phelps-Dodge duplexers
feeding one and seven-
eighths-inch Heliax, con-
cerns him no more than the
emotional impact of the
price fluctuation of cotton
on sharecroppers in south-
ern Alabama during Christ-
mas, 1891.

With a newspaper as a
guide, examine those
stories on the front page
—car wrecks, city council
meetings, international
news, and political news.
Interwoven throughout
each are answers to the in-
escapable five “Ws” and
the “H.”

Who? What? Where?
When? Why? and How?

Those must be answered
fast in a “straight” news
story. It's called the “in-



verted pyramid,” and it
means ‘Hit ‘em with the big
facts first and follow down
the story, bang, bang, bang,
in a descending order of im-
portance.”

Put yourself in the
reader’s place and sift
through your notes for what
will be most important to
him. That goes in your first
or “lead” paragraph. It's
not like writing a novel. It's
not like writing for 73, and it
sure as hell isn't Penthouse,
An acceptable six para-
graphs for a “straight” or
“hard” news approach to
the weekend autopatch
story follow:

Members of the
Midtown Amateur
Radio Club Saturday
will install a com-
munication device
which can save lives if
another hurricane
strikes.

John |. Jones, city
police chief and
amateur radio opera-
tor, explained that his
club “will build a giz-
mo called an auto
patch that will allow
hams in an emergency
to call any telephone
from walkie-talkies.”

““The beautiful
thing about it,” Jones
added, “is that the
whole repeater and
autopatch system is
totally independent
of electrical power
from the utility com-
pany and can operate
at least three days on
storage batteries.”

|ones explained:
“The autopatch hooks
the repeater automat-
ically to telephone
lines, but telephone
lines are not needed
for basic repeater op-
eration. It's an added
extra. We can call
telephones or other
hams on radios with
the system.”

Midtown’s police
chief also pointed out
that the “repeater sys-
tem is a relay trans

Bill W. Smith

Public Information Officer
Midtown Amateur Radio Club
P.0. Box 9282

Midtown, TX 70260

(EVEHT IS SATURDAY, MAY 10, 1980)
(FOR IMMEDIATE RELEASE)

Members of the Midtown Amateur Radio Club will elect
cfficers Sarturday and afterward will tour computer facilities of a
company with world-wide operatioms.

John J. Jones, club president, stressed: "All members
should attend. We will serve coffee and doughnuts and following
our election, we will drive to Media, Inc., for a demonstration
of their Hewlett-Packard 3000 computer."

Media, Inec., an industrial microfilming organization, main-
tains its computer at 30 East Harbor St.

Jones, city police chief and a ham radic operator, saild the
club's 60-member organization operates two different radio repearer
stations in Midtown, giving hams communication coverage throughout
the county.

Jones explained that repeaters, which are relay devices,
extend range of low-powered mobile and walkie-talkie radios "making
amateur radio operators tremendously valuable to Midtown during an
emergency.'

The local group meets the second Saturday every month be-
ginning at 10 a.m. in the police comsmissioner's conference room
at City Ball, 3322 Washington St.

Club meetings are open to the public, Jones said.

5/5/80
(FOR FURTHER INFORMATION: CALL BILL SMITH AT 664-2981)

A press release prepared like this will likely see print. Every club working for enhanced
public relations can ensure that amateur radio frequencies remain dedicated to public ser-

vice and not commercial interests.

mitter and receiver
that extends the range
of small hand-held or
mobile radios.”

jones said hams
will be the only Mid-
towners with the ca-
pability to either call
telephones from
walkie-talkies or talk
to highway patrol
headguarters if power
fails.

The typical story would

continue, building on a few
more details, explaining
that the equipment was
built by club members,
their possible affiliation
with RACES, and other de-
tails of interest to readers.
The final paragraph might
list club officers and tell
where and when the organi-
zation meets and whether
or not the public is wel-
come,

That “straight” news be-

ginning would be the “be-
fore the fact” story submit-
ted to electronic and print
media. If no reporters or
camera crews show up at
Joe’s garage, then the publi-
city officer’s next move is to
prepare a feature story
about the event. An ex-
ample of the first few
paragraphs of such a
feature follow:
A 13vyearold from
Crockett Junior High
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School and retired
surgeon Dr. Nicholas
Barnhardt joined
forces Saturday in a
neighbor’s garage
where their 60-year
age difference dis-
solved in a plan to
save lives.

Barnhardt's “scal-
pel” was a soldering
iron and his “assis-
tant,” Jody Merriman,
put wrinkles in his
freckled seventh-
grade face as he
helped the doctor
design and build an
"autopatch.”

This “patch” won't
splint a bone or suture
a cut, but it will help
heal broken lines of
commercial commu-
nication during bur-
ricane season.

Barnhardt, who
retired from surgical
practice last year, and
Merriman, son of Mr.
and Mrs. Frank |. Mer-
riman, 620 Los Altos,
share a common bond
—a tie they have with
a king, a senator, a
Florida blonde, a
Texas farmer, and
nearly a million others
worldwide.

Now that you have had a
dose of precisely what
makes hard news and how
features differ in approach,
let’s examine some rules:

® Avoid personal pro-
nouns. |, me, my, your, and
our are not used at all in
newswriting and seldom in
feature stories except in
direct quotes. [And, also, ex-
cept in 73! —Ed]

® Omit needless words.
Keep sentences and para-
graphs short. Write simply,
clearly, concisely.

® Avoid ham radio jargon.
If it must be used, explain it
in simple terms.

®Avoid unnecessary
capitals. Capitalize titles
before names. Lowercase
titles are used alone or
when set off from a name
by commas. Examples:

John |. Jones, presi-

dent of the Midtown

Amateur Radio Club,

said, ““Jody’s assis-

tance was invaluable
in  the system’s
design.”

Midtown Police
Chief )John Jones to-
day explained the
benefits of amateur
radio.

Midtown’s police
chief said today,
“Ham radio classes
start Monday at 7 p.m.
at the college.”

The words “ham radio”
and “amateur radio” are
lowercase except when pre-
ceded by a proper club
name or used in FCC ter-
minology: “"Hams operate
under rules and regulations
of the FCC’s Amateur Radio
Service.”
® President Carter “stat-
ed.” Nearly everybody else

““said,”” ""explained,’”’
“pointed out,” “asked,”
“added,” ‘““‘complained,”
“stressed,” or “‘empha-

sized.” Use them naturally.

“Said the sepator” is Time
Magazine’s own style and it
isn't seen in most news-
papers. Rather, use: “Jones
said,” “Jones emphasized,”
“Jones stressed,” “he said,”
“the chief explained.”

® Avoid use of “‘Mr.”
before names. John ].
Jones, not Mr. John |. Jones.
It is, however, correct to
write: Mr. and Mrs. John
Jones or John and Evelyn
Jones. If both husband and
wife are later cited, he
becomes “Jones” and she is
either Mrs. Jones or Ms.
Jones, if she prefers. Tan-
talizing teenager Tammy
Jones becomes Miss Jones
or Ms. Jones, and brat Jim-
my is just another ““Jones.”

® Avoid use of first names
after initial introduction.
John ). Jones becomes
“Jones,” not “John.”

® MDs, DOs, ODs, DVMs,
PhDs, EdDs, DDs, DDSs,
and other doctorally-titled
men and women are
granted that title only once
in a news story. Use it with
their names only in first
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reference. They then be-
come “Jones” or “Smith”
like everyone else. They
may be called “the physi-
cian,” “the surgeon,” ‘‘the
dentist,” “the optometrist,”
or, in limited cases, “‘the
doctor,” but not “Dr.
Jones” aiter first use and
never “Doctor Jones.”

® Do not use qualifiers
unless directly quoted.
Qualifiers include very,
pretty, good, bad, best,
worst, finest, sharpest,
rather, sort of, kind of. Cer-
tain usages in features are
excepted, but avoid them
for news.

® Do niot editoriaiize! Opin-
ion is left to the editorial
page. Opinion in news
should be only in the form
of a direct quotation. Don’t
even think about using
opinion when writing a
news story. Anything even
vaguely approaching the
writer's opinion must be ful-
ly substantiated by quota-
tions taken from the sub-
ject. Following are some
opinions that give editors
ulcers:

Ham radio is the only
way to fly.
Ham radio
hobby.
Ham radio is a blast.
A good time was had
by all.

A cordial invitation is
extended.

Come one, come all.
We all had a ball.

It is the best group of
guys and gals in town.
Try it; you'll like it.

is a fun

However, it would be ac-
ceptable to quote someone
on such opinion. Examples:

[n comparing CB to
ham radio, Jones said:

“It's like trying to

compare a kite to a

Boeing 747. The jet

will get you there, but

the kite only flops in
the breeze. Ham radio

is the only way to fly.”

Jones, inviting the
public to the next

meeting, said, “We
have a ball. Come
one, come all, and

meet the best group

of guys and gals in

town.”
® Use of numbers: Spell
out numbers under 10 ex-
cept when used with dates,
times, addresses, or tele-
phone numbers. Numbers
over nine are written in
figures except at the begin-
ning of a sentence. Consult
your stylebook for further
exceptions.
® Use of dates: Abbreviate
Jan., Feb., Aug., Sept., Oct,,
Nov., and Dec. when used
as dates. Spell them out
when used as words. If the
event occurs within the
week, use day of the week
and not the month. Don’t
abbreviate days of the
week. If the event is more
than seven days distant, use
the date but not the year.
Examples: “Nov. 8 is the
deadline for application,”
“Midtown hams will stage
their annual talent show in
November,” “The club
meets Saturday.”

® Avoid clichés.

® | cave ornamental deco-
ration and glitter on the
Christmas tree. Remember,
your writing is not to im-
press anyone with verbosity
or intellect, but to promote
amateur radio. Mushy writ-
ing isn't good news.

® Memorize news dead-
lines at your newspaper and
radio and television sta-
tions and observe them. If
you expect a camera crew
from the television station,
they must have plenty of
advance notice through
yvour release. Call them a
few hours before the event
as a gentle reminder, but in
no case should you lead
them to believe that you ex-
pect or demand their ap-
pearance. Don’t think your
feature on Joe’s garage
dropped off at the news-
paper’s city desk late Satur-
day afterncon will make
the Sunday feature page. It
won’'t. Whatever media
deadlines are, respect them
as you would a wet bobcat
found in your VW glove-
box.



® NEVER tell a television
news director, reporter, or
newspaper editor how to
run his business. Never,
Don’t tell the editor where
or when you believe the
story should appear. Leave
your item, thank him, and
get out of the way. Never
walk in complaining “Why
didn’t my piece about plate
dissipation on 811s get in
Sunday?” However, when a
story is run—and it won't
be about 811s—call the
editor or news director with
sincere thanks.

® To stretch truth with
news media personnel will
end up stretching the club’s
collective neck. If any club
members are yearning for
lobotomies by running
about the countryside
shooting up garbage cans,
wagging shotguns, slashing

tires, planting jamming

devices, and sending psy-
chotic notes of threats to
other repeater groups, help
investigative reporters and

law-enforcement officials
uncover the slime That
earns respect and flushes
sewage. If the club is ever
guilty of a cover-up or infor-
mation manipulation,
move. Tomorrow. To Adak.
® Do establish friendly
relations with CB radio
clubs and try not to blast
them in your stories. The
comparison of a Boeing 747
and the kite that | made
earlier is a bit harsh for
public consumption. Ex-
plain clearly the dif-
ferences in the two modes
of communication and
downplay negative aspects.
Work with the REACT team
and you will gain new hams.
Invite them to your meet-
ings and show, through ex-
ample, “how to fly.”

® Do include radio news
directors in your distribu-
tion of releases. Flectronic
media writing styles are
slightly ditferent, but they
will use vyour release to
prepare their copy.

® Meet management at the
local radio and television
stations and make plans for
public service spots.” What
hams do for public service
is gravy for those responsi-
ble for meeting the federal
reguirements that stations
provide a certain amount of
public service program-
ming. Tag the photographer
for some brilliant slides.
With management, explain
the relationship of vyour
hobby to their mission of
public service. That means
free publicity for ham radio
classes and other benefits.
(The ARRL has available
without charge some T6mm
cotor film spots, in sound,
and taped radio announce-
ments.)

After understanding the
basic rules, plop down at
yvour typewriter and hack
away. A final draft of your
release should be double-
spaced, grammatically pre-
cise, error-free, and im-
maculately typed. See the

box for an example.

If all this seems like too
much trouble, think about
that free space at 500 feet
on vyour local TV station
tower, and maybe some
free “slave” labor headed
by the station engineer to
rig it. Or, maybe your club
needs a rent-free place for
meetings or help with elec-
tric hills for the repeater
and club station. Perhaps
your organization would
benefit by county- or city-
paid telephone bills, or first
choice in sifting through
surplus at the next sale,

Or, of course, you can
forget about it all and let
10m, 15m, 20m, 40m, 75m,
160m, or 220 go to commer-
cial interests.

Don’t say it'll never hap-
pen. Fleven meters once
was a ham hangout. Re-
member?ll
Reference
1. The Associated Press Style-
Book (New York: The Associat-
ed Press, 1977).

We have it!

And we'll get it to you fast.

To our extensive list of major
brands; we proudly announce the ad-

dition of:

Bearcat scanners
Regency Scanners
Vibroplex

One call will let you know why we’re ‘*The Direct Con-

nection’’ for delivery too.

2506 5. BRENTWOOD BOULEVARD

Mm CQM ELECTRONICS, INC.

ST. LOUIS, MISSOURI 63144
Hours: 9-7 Mon.-Fri, 9-5 Sat..
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73 Magazine Staff

Field Strength for Free

robably many amateurs

have old VOMs that
have outlived their useful-
ness or have been replaced
by better test equipment. In
our case, a ten-year-old
Japanese VOM was starting
to develop all sorts of prob-
lems—a switch that was ac-
tivated when the pin tip
from a test lead was in-
serted in the Ohms jack
made erratic contact, re-
sulting in false resistance

Photo A. The front of the VOM as it originally appeared. It

readings, jacks on various
other functions were worn
out, and two current ranges
were burned out. The VOM
had a good meter move-
ment and case, however, so
rather than simply discard
it, we turned it into a very
handy and sensitive field-
strength meter.
Undoubtedly, the same
can be done with many
other VOMs at minimum or
no cost using junk-box

still looks good, but electrically it was falling apart.
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parts. Cne can end up with
quite an attractive looking
instrument, as good as the
one shown in the photo-
graph of the front of the
converted VOM.

in the case of this VOM,
there was a series of pin
jacks running vertically on
both sides and along the
bottom of the space below
the meter. These were
covered up with a piece of
Lexan (the black, wrinkle-
finish material seen in the
photograph) and the pin
jack holes used with 6-32
hardware to hold the mate-
rial in place. Of course, any
sort of attractive plastic or
metal can be used as a
covering plate. The minia-
ture onjoff switch for the
amplifier circuit incor-
porated in the field-strength
meter is shown in the center
of the plate. You can also

ANTENNA

RFC
.00} N34 \mH

N34 ]|

e

— a home-brew conversion

just discern (on the right
side) the knob for a sen-
sitivity control.

The instrument’s meter
originally had the usual
VOM scales. However, the
scales were on a plate
which could be unscrewed
and turned around to reveal
a black surface. This sur-
face was painted gray and
the numbers shown were
placed on it using a rub-on
lettering/numbering trans-
fer sheet. The method of
dressing up an old VOM
will vary with the instru-
ment involved, but with a
bit of imagination one
usually can find a method
that will result in a new-
looking instrument rather
than one which is a remind-
er of a discarded VOM.

The VOM had a 250-uA
movement, so it was al-

Fig. 1.

Broadband voltage-doublet/rectifier

and dc

amplifier used in the converted VOM.
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ALPHA 76A

Two 8874 Tubes

1.5 KVA Heavy Duty Transformer
2.5 K.W. PEP, 1 KW. CCS Average
Efficiency better than 60%

ALPHA 374

With “No Tune Up” convenience
Instantaneous band switching

2+K.W., PEP

Two 8874 Tubes .

1000 watt DC *“No Time Limit” Power Supply

ALPHA 78

The new Alpha 78 combines the best features

of all previous ALPHA's: More quiet brut power
than the original Alpha 77-- A new “no tune up’
system even better than the 374A - and the

same superb OSK system used in the Alpha 77D X.

Reguiar  Special

THBD XX Super Thunderbird $329.95 $239.95
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Photo B. Front of the converted VOM.

ready reasonably sensitive.
However, it was decided to
add the simple dc amplifier
stage shown in Fig. 1 to in-
crease the sensitivity. In
this circuit, the diodes are
arranged in a voltage-dou-
bling circuit to develop adc
voltage to drive the ampli-
fier stage. The meter is
placed in the emitter lead,
so even if the battery is
open the meter will still
function as a simple, non-
amplified field-strength
meter. Using a small tele-
scoping antenna, the meter
would easily indicate rf
trom low-powered transmit-
ters up to 144 MHz.

One may prefer other dc
amplifier circuits, depend-
ing on the sensitivity of the
meter in a VOM and per-
haps the battery voltage in
a VOM (since the battery-
mounting clips can be re-
tained for use). Fig. 2 shows
two very useful circuits.
The FET circuit requires a
9-volt battery, but is quite
good when a meter move-
ment with only modest sen-
sitivity is available. 1t will
convert a (-1-mA move-
ment into the equivalent of
a 0-2-uA movement. The
1k-Ohm “zero set” poten-
tiometer need be only a
trim tvpe mounted internal-

ly since it will not require
frequent adjustment.

The bipolar transistor cir-
cuit has the advantage that
only a single 1.5-volt bat-
tery is necessary for opera-
tion. Again, the “zero set”
control need be only an in-
ternally-mounted trim po-
tentiometer.

The sensitivity of any
field-strength meter can be
still further greatly in-
creased if a simple parallel
resonant circuit is placed at
its input. A suitable circuit
for the HF bands also is
shown in Fig. 2.

The photograph of the
field-strength meter re-
moved from its case shows
the internal wiring. The bat-
teries mount in their origi-
nal clips, and the amplifier
components mount on a
small piece of perfboard.
The on/off switch is seen to
the right of the board and a
miniature potentiometer
for a sensitivity controt is
seen to the left of the
board. The beard is held in
place simply by the stiff
wiring to the switch and po-
tentiometer. The telescop-
ing antenna, which is a sim-
ple portable radio replace-
ment type, is mounted in
the top of the case using
shoulder washers for insula-

84 73 Magazine = October, 1980

Photo C. The VOM removed from its case, showing the
placement of the dc amplifier. The battery holders are the

original ones.

tion. However, one could
just as well mount a binding
post in the case and use a
short wire antenna.

This article has presented
just one realization of an
idea. Many more will prob-

ably occur to the reader.
So, don't throw away those
old VOMs. Convert them
and have a field-strength
meter as good as or better
than any of the commercial
units in the $15 range B

HEP 50012
OR SIMILAR (2}

ANTENNA

E: J oo %
=

CoiL 38w 3035

EBLH
M aH

20 SuM
50 2uH

Fig. 2. Two other useful dc amplitier circuits which could be
used following the 1-meg potentiometer shown in Fig. 1.
Also shown is a simple tuned circuit for the HF bands which
would further increase the sensitivity of the field-strength

meter.



YEAR
WARRANTY

Parls and Labor
1 yr. an RF Power Transistors

Peak Reading
Watt/SWR Meters

| } L MP| — HF
= - - 1.8 te 30 mhz
1 ; 25, 200, 2000

‘ C’ | wolts 1 5%

) ' * o —— XL

* ' AL SRS I MP2 — VHF
REAK- 50 to 200 mh:

50, 500, 1500

THROUGH! | 995
) $119.95

ALL MODE

2 METER AMPLIFIERS

WITH BUILT IN
Dual Purpose: Hts or Transceivers. RECEIVE PREAME

B108 B1014& BI016 RC -1
10 w. in— B0 w. out 10 w.in— 160 w. oul A0 w. in— 160 w. out  Remete Control
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13.4VDC 10-12 Amps 13.6 vOC 20 - 25 Amps $24 QE

$179.95 $279.95 $239.95

o B4 Avalloble of leading amateur dealers worldwide.
MIRAGE COMMUNICATIONS P.O. BOX 1393 GILROY, CA 95020 (408) B47-1857

The remarkable AEA Morse-
matic memory keyer has 35

fantastic features including . !
two AEA designed microcom- POI Pﬁ k ’” Quality Electronics
puters, up to 2,000 character INC. For Less !

‘ (L iRy

memory, automatic serial
number, beacon mode, and W
automatic morse trainer mode. “ﬁ

The AEA Marsematic is already P ET

the undisputed leader in high
quality multi-feature Morse 7 3 KEY

Keyers. COMPUTER ,{__
CALL TOLL FREE KEYBOARDS

1-800-426-7741

C Cat. No. 92CU6671 SALE PRlCE '
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HB435P

HB33SP

ANTENNA_ SYSTEMS
1-800-054-3231

TET, THE LEADER IN WIDEBAND ANTENNA
DESIGH, Introduces another new triband anten-
nato provide unmatched wideband performance
on the 10, 15 and 20 meter amateur bands. This
radical departure from conventional triband
antenna design employs TWO DRIVEN ELE -
MENTS with a rigid phasing line to couple power
from the radiator element to the reflector. Phase
relationships have been carefully engineered to

1 provide extremely high gain figures without
neglecting the need for high front to back ratio.
The two efement drive system is coupled to one
parasitic director on the model MB335P; two
parasitic directors on a longer boorn with the
model HB43SP.

FULL BAND COVERAGE is possible without

$219.95 the need for antenna tuners or separate CW and
phane antenna adjustments. The 1.5:1 VSWR
bandwidth covers the entire 20 and 15 meter
amateur bands, with a little extra for MARS
operation. On 10 meters, coverage is in excess
of 1 MHz.

QUALITY CONSTRUCTION and repeatable
performance permit TET to deliver an antenna
package without need for any tuning adjust-
ments. All tubing is cut and pre-drilled to preci-
sion tolerances. The phasing harness and feed
assemnbly for the two driven elements are pre-
assernbled to insure ease of construction and
reliable performance.

MOVE UP with the performance oriented leader

in antenna technology. Order your new high

- performance wideband triband antenna system
$174.95  fiom TET today.

ELE.
MENTS MAX TURM- WIND WIND BOOM
ELE- PER MAX ELEMENT BOOM ING SURFACE LOAD DIA- MAST
MODEL BANDS MENTS BAND PWR VSWR  IMPEDANCE LGTH LGTH RADIUS AREA @80 mph  METER SIZE WT

HBA3SP  14/21/28 4 4
HB33SP  14/21/28 3 &

2KW BELOW 1.5 50 0hm 27 15'8” 1§19 6.62sq.ft.  i31.31b. 2 142" 38 1b.
2KW  BELOW 1.5 50 0hm 27 [ Toay A5 4.73 sq.fr. 102 1b. 1916 12w 271b.

Call

Call Factory for ANTENNA GAIN dBd and FRONT TO BACK RATIO.

TET FACTORY DIRECT PRICE HB43SP $219.95
HB33SP $174.95

Toll Free 1-800-654-32%1

I
VISA
|

TEI USA, INC. .

.

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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INTIMIDATED
BY MORSE
CODE?

THE NEW AEA MODEL MT-1
COMPUTERIZED MORSE
TRAINER MAKES MORSE CODE
EASY AND FUN TO LEARN.

¢ Automatic Speed Increase, User
May Program: Starting Speed, End-
ing Speed, Practice Duration; 5 Leiter
code Groups or Random Space;
Common or All Characters.

# Precise Speed Control 1 to 99 WPM
{Tailor to Your Exact Requirements).

* 24 000 Character Answer Book Avail-
able For 10 Starding Positions,

e Random Mode For Practice (No
Answers).

KT-1 Computerized Kever With All Features

of Above Trainer is Alsc Available in Same
Package

Germantown
Amateur Supply Inc.

CALL TOLL FREE 1-800-238-6168
In Tennessee Call; 901-452-4276
MON.-SAT. 8:30-5:30, Write: 3202

Summer Ave., Memphis, TN 38112

AEABrin s you the
Breakthrough!

«~ Aeader Service—seeg page 274

US PATENT

4080601

OUR NEW BANDPASS-
REJECT DUPLEXERS WITH

OQUR EXCLUSIVE

BpBr CIRCUIT*

. . . provides superior perfor-
mance, especially at close
frequency spacing.

Models available for all Ham
bands. Special price for

Amateur Repeater Clubs
CALL OR WRITE FOR DETAILS:
WACOM PRODUCTS, INC.

P. O. Box 7127
Waco, Texas 76710
817/848-4435

BAEAR TN
vz

CLEGH AB-144
For owners of Multi-Mode
2 Meter Transcelvers!
Your present rig becomes a
superb VLE/LF/MEB/HP receiver
tuning continuously from 100
KHz to 30 MHz.

ORDER YOURS TODAY VIA
1-(800)-233-0250

or write for DATA SHEET
ON—.[JY $ l 2995 including UPS

Full refund {less shipping costs) within
10 days if not delighged.

13
Commumications Corp

1911 Oid Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601

{717) 209-7221

Attention

radio
amateurs!

FCC-
APPROVED
8-LEVEL ASCII
TELEPRINTER
SALE!

Model 33ASR SF
Good Working Condition

$550

Now

400!

ptus tax and shipping.

Code: ASCII

Speed: 10 cps, 100 baud.
Interface: 20/60 mA,

ElA optional.

From RCA Service Company.
Nationwide Service Available.

“c" w347

Write:

J.M. Hennelly

RCA Service Company

Bldg. 204-2, Route #38

Cherry Hill, New Jersey 08358

Or call:

800-257-7784 (except New Jersey)
800-232-6373 (New Jersey only)
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Robert M. Brown WIHBF
5611 Middaugh Avenue
Downers Grove Il 60515

I_ike many people, | have
a special problem.
While | dearly love amateur
radio, my actual operating
time is quite limited. Hav-
ing a busy young family
with varied interests, | find
that it is usually quite late
in the evening by the time
things settle down. My job
demands that I rise no later
than 6:00 am during the
workweek, so any hamming
| do usually occurs some-
where between 9:30 and
11:00 pm. (I should add that
this i1s further complicated
by the fact that | have come
to enjoy 40-meter phone
operation. Have you ever
tried to work the General
portion of 40 phone late in
the evening?)

STANDARD DIPGLES MEASURING 32'3 v2”
SAZH SIDE OQF CENTER [FOR 40 METER

GEMERAL PHOKE BAMND)

m\

i

The QRM Killer

— antenna alternative for 40

The following is a list of
common problems I'm sure
that many of you can iden-
tify with:
® Only 75 kHz is available
(7.225-7.300 MHz) in the
General portion of the
40-meter band, and it ap-
pears that the entire ham
population in America
wants to operate there in
the late evening.
® Foreign broadcast sta-
tions mysteriously appear
(seemingly out of nowhere)
all evening long, usually
right after 1 think ['ve found
a spot clear enough to get a
CQ through. These stations
also have the temerity to
use AM, which is all but un-
copyable on most SSB
transceivers—so | often

poerg

N

COAXIAL FEEDLINES,
ONE FOR EACH DIPDLE

—

TO SHACK

Fig. 1. The basic principle for the QRM Killer evolved from
this simple matrixing of crossed dipoles.
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don’t even know who they
are. Generally, however,
they tend to wait until |
have engaged some unfor-
tunate in a QSO before they
fire up on frequency.
@ High ambient rf noise
level seems to intensify as
the evening proceeds. For
example, it might be an 56
level at the start and then
various QRM [evels may
combine to bring this to an
59 within a few hours or so.
I should add that | am basi-
cally vertically polarized,
so this may act to com-
pound the problem some-
what.
® QORM is compounded by
those who can’t hear me (or
anyone else) on the fre-
gquency because they, too,
have trouble hearing much
of anything in the evening.
® |'ve tried more power,
such as provided by a
linear, and it sclves nothing.
The problem is inreception.
®| haven't the desire or
space to erect wire beams
that are switchable in all
directions. Besides, | would
never be able to get them
high enough to realize their
full potential. (Even a frac-
tion of a wavelength at 40
meters is bigl)

A few points may be
worth mentioning here

because they are probably
not unique to my situation:
First, the high QRM level is
hard to combat— period.
Second, the Q5 QSO prob-
lem cannot be solved with a
linear. Third, and most im-
portant, it is necessary to
appreciate the fact that the
yagi beam (or something
comparable) will not solve
the problem either. Why?
Well, on 40 meters in the
evening, we are not exactly
facing a traditional type of
problem. As a result, sim-
plistic solutions won’t work.
To illustrate:

® A few weeks ago, using
split-frequency operation, |
worked two ltalian stations
in succession on 40-meter
phone. One gave me an 59,
the other an S7. | copied
both Q5 because they were
in the clear. The message
was gratifying for someone
like me who normally has
trouble holding a Q5 QSO
with either American coast.
QRM is clearly the prob-
lem. | certainly don’t need
more power or a beam in
order to be heard or to hear
anyone else, if | have a
clear frequency.

@ |f | switch from a vertical
to a horizontal antenna on
receive, sometimes a com-
plete transformation results



—depending upon where
the station ts that I'm listen-
ing to. He could go from
Q2-3 to Q5 because of an
improved signal-to-noise
ratio.

Short Antennas

Much has been written
lately about short antennas
for the low bands. How-
ever, you must build entire-
ly new antennas and the
tuning can be difficult. Top
hats are also most peculiar-
looking. | cannot, some-
how, picture my XYL seated
under a top-hat umbrella
(as depicted in a recent arti-
cle on short antennas). In
addition, | am convinced
that 1 need antenna help
primarily for receive.

Why go through an elab-
orate antenna investment
just to solve what is basical-
ly a receive problem? What
can short antennas accom-
plish on receive? Well, judg-
ing by the latest Sony and
Panasonic double- and
triple-conversion, battery-
powered, allband portable
receivers — plenty. (1 copied
the Italian station men-
tioned earlier on a Sony
that my XYL got me for
Christmas. But get this: |
received them on the
Sony’s built-in one-foot
telescoping antenna while
underground in my base-
ment ham shack. Their
signals were every bit as
good as they were on my
transceiver, which was
hooked to a cutdoor ham-
band antenna.)

Clearly, receivers (in-
cluding transceivers) have
more gain than they need
on the low frequencies, so
antenna gain itself is not
necessary. This is not the
case on VHF or on 10
meters, where beams do
perform a needed service.

What this does tell us,
however, is that short an-
tennas— perhaps those that
can be rotated —could be a
practical consideration on
40 meters. You might not
want to transmit on them,
but they certainly might im-

prove the receive situation
in the evening.

Here are a few practical
considerations:
® While helically-wound
elements can “shorten” an-
tenna size on 40, they may
not be necessary if we're
not planning to load up
with rf.
® Element spacing, neces-
sary to achieve directivity
and front-to-back ratio, can-
not be shortened. So, what
good are one-foot elements
it we must space them 15
feet apart?

® if a short vertical anten-
na is constructed, what's
the advantage? We still
have a vertical, with no di-
rectivity, no front-to-back
ratio, and no signal-to-noise
improvement —probably a
degradation.

But, what about a short
dipole? The more | thought
about this, the more pos-
sibilities came to mind.

The Progression

Like tens of thousands of
amateurs today, | use a
multi-band commercial ver-
tical. Mine is a roof-
mounted Hy-Gain 14AVQ-
WB which has the minimum
number of radials required
(2 for each band) per the
manufacturer’'s recommen-
dations. Operationally, it
actually performs as a
ground plane when elevat-
ed in this manner.

On 40 meters, the radiat-
ing element is about one-
eighth of a wavelength; the
radials, however, are a full
quarter of a wavelength.

| have experienced ex-
ceptionally good luck with
this very simple antenna
system. After much study, |
feel there are two reasons
for this:

1} The antenna height is
almost exactly one quarter
of a wavelength on 40
meters.

2) All radials are elevated
above the rpof.

With these points in
mind, let’s go back and see
if such a system can solve
our basic problem.

PE SUSPENDED

ADM TREE

. T0 SUPPORT

' INVERTED ¥
ANTENNAS

g COAX FEEDLINES,
ONE FCR EACH
INVERTED WV
ANTENNA

STANDARD
INVERTED V's,
SAME
MEASUREMENTS
AS DIPOLES

Fig. 2. More appropriate for most hams —at least those who
use 40 meters— might be this crossed system of inverted
vees. (Notice how this resembles most rooftop vertical

radial systems.)

If a dipole, even a short
receive dipole (as con-
trasted with the vertical),
could possibly solve the
40-meter QRM problem, a
switchable dipole array
might alsoc afford the direc-
tivity necessary to null out
unwanted signals (see Fig.
1.

This idea has its draw-
backs, however. First, it
would mean that 1 must in-
stall another antenna sys-
tem in the trees. Second, it
would take up a lot of
space, especially if | were
to go full size with the
elements, although that
might not be necessary.

A variation of this,
though, would be the same
principle used in an in-
verted-vee fashion (see Fig.
2). This might be somewhat
easier to erect, but could
run the risk—depending
upon apex angles—of
functioning as a vertically-
polarized array. Either sys-
tem holds potential, espe-
cially in short-element con-
figurations.

What about interaction
between the dipoles? What
would happen if we could
select one dipole and
ground all unused dipoles?
This concept of grounding
unused elements is an in-
teresting one and, as far as |
know, has not yet been fully
explored. It holds some fas-

cinating potential in the
areas of pattern changes,
broadbanding effects, and
general quieting.

Take another look at Fig.
2. What does it resemble?
Right —the radial system of
a roof-mounted vertical.

Notice how easily we
have progressed to the cen-
tral idea: Why not work up
a system that will selective-
ly activate a portion of a
radial system, converting it
to dipole operation while
leaving the remaining radi-
als functioning as is, and
feed this dipole through a
separate coaxial line for
receive? lt wouldn’t have to
work exactly like that, but
the central idea seems to'be
well worth exploring.

Results

Let me disgress a mo-
ment and summarize what
has happened since this
idea first struck. At first |
looked far and wide to find
someone who had tried it,
to no avail. Second, | re-
viewed every antenna arti-
cle | could find published
over the last 20 vears and
could find nothing on this
approach. So, ! resigned
myself to having to actually
construct something and
give it a try.

| have conducted a series
of tests on the air, and the
results are extremely en-
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couraging and worth
reporting. In my ham shack
|l now have a remote-
control unit which will
select any given radial on
the roof, remove it from the
antenna circuit, cenvert it
to a dipole, and allow me to
use it as a receive antenna.
Here's a summary of how it
operates:

@ Shirprisingly, | find [ can
load the selected radial/di-
pole on transmit as well.
Only one radial/dipole pre-
sents an swr change from
the basic 1:1 of the vertical,
and that one only presents
1.24:1.

® The basic unit does solve
the receive problem that
has plagued me for years
now. | can pull any signal
out of the noise/QRM by
“rotating” the system until |
hit the optimum antenna.
® Nb receive preamplifier

is necessary, even though
several radials are cut for
other frequencies.

® So far, | have not lost one

QSO! | can copy every-
thing!
® Noise level is reduced

considerably. For example,
if one examines the ratio of
noise levél to overall signal
strength when comparing
the old vertical with the
new system, the results are
shown in Table 1.

@t is possible to null
foreign broadcast QRM. In
all cases, I've been able to
lift the desired station
above the foreign broad-
cast QRM level.

® In 40% of the cases, my
own signal report goes up
one to two S-units when |
transmit over the radial/di-
pole, in contrast to the
vertical. This difference
diminishes with distance, of

=1 Vertical Percent of New Q New Percent
Call Q factor noise factor of noise
WB8CHJ Q4 60% Q5 20%
Kazave Q4 50% Q5 15%
K2ZTL Q3 70% Q5 20%
K3VK Q23 60-75% Q5 25%
WOUPY Q4-5 40-50% Q5 10%
KOHW/D (o] 98% Q5 20%

Table 1.
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course, as the vertical con-
tinues to excel over DX
hauls.

®[f | call CQ and several
stations reply, | now find
myself eager and able to
select the weakest signal
respondent for the QSO.
I'm finding a whole new
world of DX and QRP peo-
ple out there who were
probably there all along
—but | simply couldn't
hear them.

Now, | don't want to mis-
lead anyone into thinking
that this system eliminateés
all 40-meter evening-hour
difficulties. 1t does not. It
does, however, solve more
problems in this area than
anything else I've ever seen.

So far, everyone l've
spoken with has requested
{over the air] a detailed ex-
planation of the system and
how it works, l've found
that this is not the best way
to disseminate the informa-
tion. It takes too much time
and reaches too few peo-
ple. This article will,
hopefully, inform a large
enough audience and spark
other experimeénts in this
direction. Most conversa-
tions, once I've explained
the system, usually end
with the other station say-
ing, “How simple. | wonder
why no one has done it
befgre?” | have the same
guestion myself!

Other Benefits
Aside from performance,

T WAC

N HAMEHALK

Fig. 3. Overall view (not drawn to scale) of the QRM Killer system, composed of the existing
rooftop vertical, the adapter box attached to the antenna, a new feedline and length of rotor
cable, and the control box at the ham shack. In operation, the radialsidipoles are steered
remotely from the shack. Relays in the adapter unit on the roof select any given radial pair,
disconnect them from the overall antenna, and re-configure them into an active-dipole

antenna.
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there are several other
benefits to be derived from
this configuration:

1) No “new” antenna(s)
must be constructed.

2) The switching unit is
not ugly and, thus, no new
neighborhood eyesore is
created.

3) It is incredibly easy to
construct:

4) It can be expantded
easily, so that additional
radials/dipoles cah be add-
ed if desired.

5) It is quite inexpensive
to put together as all parts
are readily available from
either a junk box, hamfest
flea markets, Ham parts
dealers, or your local Radio
Shack or Olson Rddib
outlet.

6) 1t will work almost as
well on other bands as on
40 meters.

| honestly feel you'll en-
joy building something
that, until now, has not
been done and is not yet
commercially available.
This means you'll be able to
configure the design for
your own particular re-
quirements and be able to
completely baffle others
who will be wondering how
you are suddenly able to do
so much better.

How It Works

While this may ndt be the
most effective example of
the principle, the unit | con-
structed functions quite
simply.

Each radial on the verti-
cal is disconnected from
the antenna, and an insula-
tor is inserted as close to
the original tie point as
possible.

Next, a short jumper wire
is affixed to the radial,
which then is connected to
a relay at the antenna. The
relay, unless activated,
grounds the radial back to
the antenna. In this fashion,
the vertical performs as

usual unless a refay is
turned on.
Two radials, opposite

each other, tie to a single
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relay (1 used a 3PDT type).
When the relay is turned on,
both radials are removed
from the vertical antenna
ground circuit and con-
nected, instead, to a sepa-
rate (new) coaxial line
feeding down to the shack.
One of the two radials is
connected through the re-
lay to the shield of the coax,
the opposite radial to the
center conductor. The ef-
tect realized is a sloping
dipole, with the angle de-
pending solely on your own
particular rooftop.

| find that fascinating ef-
fects can be realized by the
interaction which results
from the fact that the ex-
isting design leaves all
deactivated radials still
functioning as radials. Simi-
larly, by selectively remov-
ing the activated radial pair
from the system when using
the vertical in its normal
state, interesting things
happen to the otherwise
normal omnidirectional
vertical pattern. It is entire-
ly possible, I'm finding, to
actually improve transmit
effectiveness by eliminat-
ing a particular radial pair,
depending on where the
other station is [ocated.

How does this thing
work? I'm not completely
sure myself. From an equip-
ment standpoint, my sys-
tem uses a standard 8-wire
rotor cable to interconnect
the antenna-mounted relay
bank with the remote-con-
trol switcher in the base-
ment ham shack. There, a
single-pole rotary switch
fires a transformer-reduced
(to 6 V ac) current to the
desired rooftop relay.
When the transformer unit
is switched off, the entire
system shuts down and the
vertical system operates as
usual.

Construction: The Enclosure

While | can now think of
a multitude of other and
perhaps better ways to op-
erate this system, let me
first discuss exactly what !
constructed. If vou wish to
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Fig. 4. Detail of the rooftop enclosure, fashioned from standard small-diameter aluminum
duct work, available at any hardware store.

follow the approach | used,
at least you can be assured
that it won’t cost you very
much for parts. (Later, we'll
discuss practical variations,
including one that 1 have
added to my own unit.)

| suggest that the first
item you obtain should be
the enclosure. (I failed todo
this myself and ended up
doing some rewiring that
otherwise would not have
been necessary.)

For the primary rooftop
enclosure, | wanted some-
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thing that could be readily
mounted at the antenna
itself and as close to the
radials as possible in order
to eliminate long leads that
might otherwise alter reso-
nant frequencies. | wanted
it to be made of aluminum,
casily weatherproofed,
easy to get inside of if nec-
essary, and capable of cir-
cuit expansion later, if so
desired.

My only other considera-
tion was that it should be
vertical, to complement the

existing 14 AVQ-WB anten-
na from a visual standpoint.
The perfect solution for this
was found just around the
corner at the neighborhood
hardware store—heat duct-
ing.

What | obtained was just
the ticket and ended up on-
ly costing about two dol-
lars:

1) A standard 6 diameter
aluminum duct tube, about
two feet long.

2) A reducing vent cap to
fit the top of the tube,



Good-bye
RFI

With the compact ATR-6800, you can forget about RFI . .. Add
silent RTTY/CW/SSTV capability to your station with equipment
that’s designed to be ham gear! Unlike plastic-cased home
computers, your ATR-6800 will sit right next to your kilowatt and
ignore it! (And your receiver won’t know it’s there either!) By
combining everything in one rugged aluminum enclosure, we have
eliminated another source of RFT — all those boxes and assorted
cables. The ATR-6800 is really complete; the AFSK-terminal unit,
keying circuits, video drive, computer . . . everything’s inside for
direct connection and control of your transcetver. To get the full
story, write for our ten page brochure or pick one up at your local
dealer. Microlog Cotporation, 4 Professional Drive, Suite 119,
Gaithersburg, MD 20760. Telephone (301) 948-5307.

MICROLOG ..

Innovators in Digital Communications

w Reader Service—see page 274 73 Magarzine « October, 1980 93



117 vac
NEGN DIAL LITE
.

nr UAC; Eii VAC

bt

| FILamENT
TRANSFORMER

nz

VAC

Fig. 5. Schematic of the control hox used to activate and

steer the system.

RELAY FIRING
5, TO ==

HDUCTOR At
I CABLE = _l

TERMINGL
STRIPS

RARIAL-DIPOLE

-‘i TERMINAL

POST ETRIFS

|

3

4
5
1
B

Lo

@ N D e RN —

=

"GROUND”

S

USE SHORT LENGTHS
{SEE TEXT| OF =15
OR #15 INBLLATED
WIRE FAOM
OQUTSIDE TERMINAL
STRIPS TO INSIDE
OF ENCLOSURE.

NZIDE, LSE COaX

6 VAL RELAYS i

% RG-58 COAX

MOTE: USE COAX FOR ALl
INTERCONRECTIONS EXCEPT
RELAY FIRMIG (5 VAC] CIRCWITS

) Do 50-23%
RECERTACLE
DO NOT GROUNE

&Q-23¢ 70
RECEPTACLE

Fig. 6. Schematic of the relay-switching circuit, heart of the
QRM Killer. This circuit is mounted on a wood strip and in-
serted into the duct-tube enclosure at the antenna.

which looks like a round, 4~
louvered lid. This vent cap
slips over the 67 diameter
tube with a 12" to 2" lip.
3) An open-ended reduc-
ing cap, much like the lou-
vered one, which also can
be made to fit over the duct
tube. (See Fig. 4 for more
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detail on this enclosure.)
As with any piece of
ducting, one end is ridged
to be able to slip into
another identically-
diametered piece of duct
work. To cap off both ends
as | did, however, you'll
need to slot the bottom end

of the duct with a pair of
metal cutters in order to
permit the open-ended cap
to slip over the end.

The temporarily-mount-
ed caps should then be
drilled through to permit
two self-tapping screws on
either side of each cap to
serve as fasteners.

Next, find some plastic
scrap around the house. |
used a split clear-plastic
shoebox.

With a heated soldering-
gun element, “cut” two
disks to fit inside the 4”
diameter caps. The top disk
is simple. The bottom disk
should be formed the same,
except that it should have
two rectangular holes to
allow for installation of two
screw-type outboard termi-
nal strips used later to con-
nect to the rotor cable. |
bought 4-post terminal
strips at the local Radio
Shack. Drill holes to install
the terminal strips in the
bottom disk, affixing them
with small nuts and bolts.

To connect the radials to
the system, vou'll find it
useful to use two 8-terminal
strips mounted vertically
near the top or upper center
of the enclosure on op-
posite sides of the duct
tube. These should be posi-
tioned at right angles, away
from the U-clamp assem-
blies. More on this shortly.

Drill a hole through the
enclosure duct next to each
terminal-strip connection,
for a total of 8 holes per
strip. You'll ultimately feed
insulated wires through
these holes which will ter-
minate at the RG-58/U coax
used to connect to internal
relays.

At this point, the enclo-
sure is almost complete,
save for the coax connector
and a means of mounting.

First, drill out a hole in
the tube’s lower section
and install an SO-239 con-
nector.

The mounting method
really had me perplexed un-
til | stumbled onto the solu-
tion while at Radio Shack.

They make an unusual
U-bolt hardware assembly
that is circularly slotted.
This means that the U-bolts,
which come with the as-
sembly, can be turned in
one direction for clamping
even though the duct tube
runs in another. Perfect!
(See Fig. 4 again for some
idea of what these things
look like:)

Gads! | almost forgot to
tell you how [ affixed the
bottom plastic (with ter-
minal strips) to the end cap!
Get out the tin snips and
prepare to operate on a
beer can. Cut yourself a 1"
X 3" strip for each side of
the disk. Connect them by
bolt and nut to the disk and
use self-tapping screws to
connect them to the alu-
minum cap.

It is also important that
the enclosure be conduc-
tive, for two reasons:

1} Primary electrical
ground to the vertical an-
tenna will be accomplished
through the U-clamp to the
grounded vertical masting
below the radiating ele-
ment of the T4AVQ-WB.

2) The entire enclosure
functions as a very effec-
tive shield for the circuitry
inside, enabling radial reso-
nance to be maintained on
the antenna itself. This
shielding enclosure also
helps to minimize stray-
lead pickup of signals.

Al | know is that it works
well the way it is, although
the mare ingenious among
you may easily devise
another means of electri-
cally grounding and shield-
ing in a simpler way,

The Control Box

This part is so simple that
1 will go over it rather quick-
ly. | happened to have an
available panel box that I'd
used before for a different
antenna-switching system.

The key eiements are:
®A 6.3-volt filament
transformer (chosen be-
cause | didn’t want to ever
run the risk of electrocuting
myself).



® A piece of 117-V ac line
cord.

® A single-pole
switch with at
available positions.

rotary
least 8

If you wish to add a few
refinements {as 1 did), you'll
need a miniature 117-V ac
toggle switch and a panel
mounted neon lamp.

The circuit that | used for
the control box is shown in
Fig. 5. | also installed an
8-post terminal strip on the
rear of my control box for
easy interconnection to the
rotor cable. For the com-
mon lead, | used the black
rotor wire.

Relay Switching Circuit

For my own system, this
was the really fun part. | en-
joyed wiring and testing the
relay system which does the
actual conversion of radials
into operating dipoles.
Here's what | used:

1) Seven 6-volt ac 3PDT
enclosed relays. You actu-
ally need only two of the
three operating circuits, but
these relays came cheap for
me.

2) Two more 4-post ter-
minal strips.

3) Two more beer cans (to
make clamps to held the
relays in place).

4) Some RG-58/U coax.

5) Some hookup wire.

6) A plank of wood, as
long as the enclosure, yet
narrow enough to fit snugly
inside the 4 diameter
enclosure caps. This wood
becomes your chassis.

You could probably elim-
inate the beer cans if you
obtain relays which could
be fastened down or sock-
eted. Mine could not be, so
| had to empty the beer
cans and fabricate some
hold-down strips from
them.

For the circuit, refer to
Fig. 6. This is much simpler
than the original version,
which was designed before
| realized the advantage of
using the conducting enclo-
sure—which eliminated a
lot of ground wiring.

However simple, it works
very well. For clarity, the
schematic (Fig. 6) shows the
radials as dipoles. In reality,
though, remember that
they are opposite radial
pairs—the same ones now
on the vertical.

The only change vyou
must make later is to install
egg insulators at the anten-
na to force the radials to go
through vour relay-switch-
ing circuit in order to func-
tion normally.

If you are a typical BTV
or T4AVQ owner, you've
noted by this time that I've
several more relays going
here than you have radial
pairs (four are normal, one
each for 10, 15, 20, and 40
meters). This allows for fur-
ther expansion of the roof-
top system, which we will
discuss later. However, you
could simply use four re-
lays and do just fine.

There is nothing particu-
larly tricky about this cir
cuit, except its objective
—which you may want to
change somewhat to suit
vour own needs. Personally,
my desire is to have all radi-
als functioning as radials at
all times, except when [ se-
lect a pair by activating the
corresponding relay.

In the circuit shown, the
selected pair of radials is re-
moved from the antenna
circuit completely and con-
nected in dipole fashion to
a second feedline going
down to the ham shack.
This “receive” dipole can
then be switched into the
primary transceiver anten-
na feed whenever desired.
Another option, of course,
would be to use the trans-
ceiver relay to automatical-
ly kick in an antenna
changeover relay on re-
ceive that would be con-
nected to the new relay sys-
tem. However, at the mo-
ment, | enjoy the manual
select operation because it
permits me instant com-
parison with the wvertical
system.

[n wiring the relay cir
cuits, 1 found myself mak-

ing errors. Initially, | used
insulated wire throughout,
However, because [ had to
rewire anyway {because of
the errors), it seemed like a
good time to switch over to
RG-58 coax for all the ac-
tive rf circuits. In retro-
spect, it is probably a good
idea to do this at the outset
to minimize the length of
“free’” wire, carrying either
primary or ground-circuit rf.
If | hadn’t done this, | prob-
ably would have had to
shorten the antenna radials
to return them all to reso-
nance.

Mechanically, | mounted
each relay about one relay-
length from each other on
the long strip of wood men-
tioned earlier. This was
more than ample, and there
was plenty of room both in-
between and alongside to
run the wires and coax (see
Fig. 7).
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Fig. 7. General mechanical
lavout of the relay-switch-
ing circuft.
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Fig. 8. Pictorial shows how the enclosure is mounted to the
rooftop antenna, after assembly is complete and tested.
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Fig. 9. This view shows how the radials are connected to the
enclosure unit. A simulated wire-wrap technique using
short lengths of aluminum clothesline does quite well.

Mounting the Relay
Assembly in the Enclosure

Before attempting to put
the relay assembly and the
rooftop enclosure together,
yvou'll want to do a few
more things to the enclo-
sure, Specifically, add the
interconnecting wiring as
follows (see Fig. 8):

1) Cut 14 lengths of
stranded insulated wire,
each about a foot long. This
can be #14, #16, or what-
ever. Strip the ends and
pass them through all the
8-post terminal holes on the
side of the enclosure except
the top two—terminal one
at the top of each strip.

2) Make certain there is
some play between the di-
ameter of the holes you
drilled and the size of the
wire; too tight a condition
might lead to an inadver-
tent stripping of the insula-
tion and a shorting-out of

the leads to the enclosure
ground.

3) Next cut two short
pieces, strip the ends, and
terminate each of these to
the top screw-down ter-
minal posts. Remember
that there are two 8-post
terminal strips on each side
of the enclosure. To sum-
marize:

Terminal one gets the
short lead. Drill a hole
through the enclosure near
terminal post one on each
strip, insert a self-tapping
screw, and terminate the
other end of the short ter-
minal #1 lead to ground in
this manner.

Terminate terminals 2
through 8 on each strip to
the long 1° wires,

The total of 14 wires now
passing through to the in-
side of the enclosure will
later be terminated to coax
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from the relay circuits.

4) Next, take the long
coax feedline that goes into
the relay circuit (the receive
line) and connect it to the
SO-239 receptacle connec-
tion points on the inside of
the enclosure. Allow
enough feedline so that
you’ll be able to slip in the
entire relay strip later.
There will be ample room
inside. the enclosure fto
house any extra coax length
that may be necessary here.

Now the relay firing wires
must be connected to the
terminal strips on the un-
derside cap of the enclo-
sure. Again, leave ample
room for maneuvering later
on. These should, of course,
be connected in sequence
to correspond with the con-
trol-box switching system.

You are now ready to in-
sert the relay strip and its
associated wiring into the
enclosure. You'll want to
slip it through from the bot-
tom.

Once this has been ac-
complished, pull all the
coax ends from the relays
through the top of the en-
closure. Do the same with
the insulated terminal-strip
wires. Match them careful-
ly, strip the coax, and con-
nect them, using as short a
length of the insulated wire
as you can and still be able
to move the relay strip in
and out of the enclosure.

For simplicity’s sake, |
use one of the outside verti-
cal 8-post terminal strips as
“center” and the other as
“ground” and | mark them
that way on the outside of
the enclosure. This greatly
eases coax wiring at this
stage.

Each terminal-strip-wire
number (corresponding to a
given post point) is either
soldered to a coax center or
to a coax-shield ground. In
this manner, for example,
the “center” terminal strip
post-2 wire goes to relay
one’s coax center conduc-
tor. The shield from that
relay goes to the “ground”
terminal strip post-2 wire.

This sequence is repeated
until all posts are so ter-
minated.

At this point, before
everything is permanently
capped off and bolted shut,
it is a good idea to check
performance. If you have
done everything correctly,
you should be able to inter-
connect the control box to
the enclosure assembly,
connect a ptece of intercon-
necting coax from the
S0O-239 connector to your
transceiver, and give it a
whirl on receive.

All this can be done in
the shack. To check out the
switching, listen for a se
quential relay clacking as
you rotate the control-box
switch through its various
positions. So far so good?

Next, connect a couple
of wires to the antenna lead
coming from your rooftop
antenna. Connect the
ground side to the “ground”
terminal strip, terminal 2,
and the center conductor to
the “center” terminal strip,
terminal 2. Activate the
control box and switch to
the first relay. At this point
it should be quite cbvious
to your receiver that this
thing is working. In this po-
sition, you should have nor-
mal reception, with next to
nothing on all the other po-
sitions.

Repeat this test on ter
minals 3 through 8 until you
are satisfied that each
works as it should. You may
hear some signals very
weakly on the posts not
connected to your antennd,
but most of this pickup
comes from exposed wiring.
This will all but disappear
after you connect the as-
sembly to your antenna.

If everything is okay, you
have a little more work to
do at this point:

1) Position the relay strip
inside the enclosure, center
it vertically, and stuff all
the wiring inside.

2) Now, insert the plastic
disk into the top ventilating
cap (to keep the rain out),
center the wood strip, and
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slide the cap over the relay
wood strip and then on
down over the duct work.
Now, using self-tapping
screws, secure the top cap
to the main enclosure.

3) Follow pretty much
the same procedure for the
bottom cap assembly.
Make certain the wood in-
serts into the smaller diam-
eter of the cap.

4} Once the bottom cap
is secured, drill and use
woodscrews through the
sides of the enclosure into
the edges of the wood at
one or two places. This will
relieve the duty of the caps
(which should be for posi-
tioning and centering only)
and 'give more support to
the wooden relay strip. .

When you are all
through, the entire unit
should be able to be jarred
without rattling. As a safety
precaution at this point,
repeat the testing proce-
dure conductedearlier, run-
ning the circuit through
posts 2 through 8 to verify
that everything is still okay.

Rooftop Installation

Before the unit is in-
stalled, you’ll want to elec-
trically disconnect all the
radials from the antenna it-
self.

Depending on how many
radials you're using, you’ll
need a number of egg insu-
lators. Cut the radials a few
inches out from where they
are terminated to the anten-
na. You'll need this extra
lead length (I left 6-8 inches)
to secure the egg insulator
at the antenpa. Do this all
around the antenna.

If your radials also serve
as guys, you'll want to re-
connect the radial ends to
the insulators as you go—to
prevent your antenna from
crashing down on the roof-
top. In some cases, you may
have to readjust the end
lengths so that they will
free enough extra radial
lead at the insulator to
wrap around sufficiently to
ensure a secure termination
(see Fig. 9).

Important: If you have
followed these instructions
fairly well, the radial
lengths, even though they
are now shortened a mite
because of the new insula-
tors, will still resonate well
at the operating frequen-
cies for which they are in-
tended after installation’is
complete. This is because
of the internal wiring from
the two B8-post terminal
strips to the coax. The rest
of the needed length will be
accomplished later.

Once the radials have
been insulated off and re-
secured, it is time to mount
the unit. As indicated earli-
er, it mounts vertically, but
note that the U-clamp as-
sembly mount causes a me-
chanical standoff condition
to exist, so that the duct
tube parallels the antenna
mast about two inches
away.

The two U-clamps are all
that is required to connect
the unit to the antenna
mast. Position the unit as
high as possible under the
antenna, so that the ter-
minal strips will be immedi-
ately underneath the radi-
als. This will allow vyour
connections to the radials
to be reasonably short.

Now, for connection of
the radials to the wunit. |
found that aluminum
clothesline is perfect for
this job (see Fig. 9). | re-
moved the screw from post
2 of the terminal strip, bent
the end of a short length of
ciothesline around it, and
then screwed it back down
into the terminal post.

The free end of the
clothesline is now tightly
wrapped around a cleaned
section of radial. If you use
a couple of pairs of pliers
when doing this, you’ll have
a neat, wire-wrap effect.
Now find the opposite radi-
al and connect that to ter-
minal post 2 of the opposite
terminal strip. Do this in
rotation all the way around
the antenna until all radials
are connected. '

Once this is done, your
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Fig. 10. This view shows the rooftop system with two vees
added by the author. While these are east and west of each
other at my QTH, the vee configuration not only fits the
roof but also concentrates the beam in the desired direc-

tion.

installation is complete. All
vou need do now is install a
length of RG-58/U (or RG-
8/, or whatever) to the
S0O-239 on the enclosure
and wire up your rotor
cable correctly to the bot-
tom of the unit. You may
want to tape these connec-
tions or otherwise seal them
from the weather.

Return now to the shack
and give her a try! Your swr
should be the same as it
was originally, before the
new system was installed.

Modifications

As was noted, | provided
for more relays than 1 had
original radials.

How [ took advantage of
this is shown in Fig. 10. [ set
up two new vee aptennas
on the roof, eachfiring in an
opposite direction, al-
though both are basically
capturing east-west signals
because of the layout of my
particular roof.

For these vees to be opti-
mum, they need to be ele-
vated from the roof some-
what. TV-type standoff in-
sulators are ideal for this

purpose.

To feed these vees, | use
RG-58/U and terminate it to
the unit at the 8-post ter-
minal strips.

Other modifications are
possible which might
markedly improve the ease
with which this system op-
erates. One would be a sys-
tem which would use the
transceiver relay to auto-
matically trigger a T-R re-
lay. Another possibility
would be to add a circuit at
both the box and the relay
strip to switch in the pri-
mary coax at the antenna,
thus eliminating all need
for a separate receive feed-
lire to the ham shack. |
would guess that many of
you may elect to go this
route. If you would like to
do this, simply wire up one
of the relays provided to
permit this to happen and
see that it remains activat-
ed no matter which of the
other relays is selected for
receive.

Another modification
that some may wish to ex-
periment with would be to
change the basic wiring
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dial/dipole performance at receive frequency, but does rnot
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Fig. 12. Schematic of optional receive tuner.

principle | have applied —
that is, that all radials not
used as dipoles remain in
thie circuit as operating ra-
dials. It may be interesting
toisome to remove (electri-
cally) the radials immedi-
ately adjacent to each of
the opposite activated radi-
als (now one dipole} so that
the dipole would not be
"looking” at closely adja-
cent grounded elements. |
chose not to go this route
because | didn't want to
remove more radials than |
was using on receive.
However, if an antenna
T-R system s automated,
then it would be entirely
possible to extend this ex-
perimentation consider-
ably. As it is right now, the
removal of a single radial/
dipole does not hinder nor-
mal antenna operation at

all. In fact, as indicated ear-
lier, it is interesting to see
what it does do to the an-
tenna pattern. At no time
does an swr problem pre-
sent jtself.

A Receive Tuner for Purists

| fully realize that there
are many among you who
won’t want to see a sudden
drop in antenna gain occur
when switching over to the
new system. Actually, if Q
factor on receive (clarity) is
the main objective, it
should hardly matter. But it
is certainly true that the
10-meter radial/dipole pair,
for example, will not pro-
duce the gain that the nor-
mal vertical antenna will.

So, for those who would
like to freely switch, or
rotate, their system with no
significant change in anten-
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na gain, | would suggest
construction of a simple re-
ceive tuner. Figs. 11 and 12
show how | did it. The rea-
son that Fig. 11 is included
is to show that it is possible
to use a low-power tuner in
the circuit all the time and
still be able to transmit. The
T-connector is the secret.

The tuner is constructed
of handy junk-box compo-
nents, similar to any tuner
you have ever seen in artj-
cles or handbooks. In my
case, the tuner is quite
broadbanded at 40 meters
and peaks all the radials/
dipoles equally.

Your receive S-meter will
be your guide here. With
the tuner in the circuit at
the ham shack, you can sim-
ply tune for maximum sig-
nal strength over the vari-
ous radials/dipoles until the
signal levels equal what
you are getting on the regu-
lar main vertical antenna.
Once this has been set, you
can pretty much forget it.

Now you have a system
that will be truly amazing
to demonstrate te your ham
friends. It is particularly in-
triguing because the QRM
can be tuned out, yet the
basic gain of the system re-
mains the same.

Transmitting

1 have had extraordinari-
ly good luck in also being
able to transmit over this
system. As discussed earli-
er, there are certain times
when a selected radial pair
will out-perform the
ground-plane effect of the
basic vertical antenna—
substantially.

| should, however, de-
scribe my station. This is
because | normally do have
a 3-kW tuner in the circuit
at all times. The rig consists
of a Kenwood 15-520 into a
Heathkit SB-220 linear,
which, incidentally, | don’t
find myself using as much
as | used to.

On transmit, it is neces-
sary to readjust the tuneron
some radials/dipoles, de-
pending on which are se-

lected. However, this ad-
justment is very small. And,
if | didn’t have the separate
receive tuner in the circuit,
this adjustment might not
be necessary at all. The ad-
justment is required be-
cause the receive tuner,
when feeding in the way it
does to the transceiver, pro-
duces a different imped-
ance from that which the
main tuner is accustomed
to seeing. So, when trans-
mitting over a radial/dipole,
| will either peak the main
tuner (hardly ever) or the re-
ceive tuner (more often
than not). Depending upon
just how vou have your par-
ticular system intercon-
nected and switched, you
might find the reverse to be
true for you.

But transmitting over this
system c¢an be fun and even
startling for others whom
you talk to during a demon-
stration. The reason is sim-
ple: When you use this ar-
rangement on receive, no
one but you appreciates
how well it works. When
you get into an on-the-air
demonstration of the sys-
tem’s rotational gualities,
however, it will produce a
dramatic effect at the other
end if you are transmitting
on it.

I find it fun. However, it
is exasperating to try to ex-
plain this thing over the air
to someone who is not ba-
sically an antenna buff. For
example, to begin with, it is
necessary for the other guy
in the QS0 to be able to
realize that a rooftop verti-
cal is not a “vertical” at all,
but functions, instead, as a
ground plane. Surprisingly,
very few people think of
their antennas that way. (If
you want to test this out
yourself, listen to people
describe their Hy-Gain
14AVQs on the air. | have
yet to find one who refers to
a 14AVQ as a ground-plane
type.)

Measuring Results

If you are at all like me,
vou like to try to work out



some system for measuring
results. Well, I'm still in the
process of doing that with
this array:

® First, 1 check for im-
proved receive Q-factor.
My system (shown in Table
1) is a simple listing of ex-
isting Q-factor and existing
noise level expressed as a
percentage. | “rotate” my
system, find the optimum
position, and record the
findings. Once a pattern has
been established, you
should be able to find the
“right” radial/dipole fast.

® Next, [ check the antenna
pattern. This is a bit more
difficult because there are
several patterns to deal
with here. However, a sim-
ple method is to begin with
the “nulling” out of identi-
tied foreign broadcast sig-
nals.

As for me, I'm still work-
ing on the pattern situation
and don't know if I'll ever
really get it all figured out.
The most intriguing situa-
tion, at least to me, is the
primary-antenna pattern
change which sometimes
occurs as a particular radi-
al/dipole is removed from
the circuit. Often, it pro-
duces startling results to
just listen on the main ver-
tical antenna and then ro-
tate through the radials/
dipoles.

Conclusions

While this design un-
doubtedily will he refined
and improved upon by
many over the years ahead,
| have formed a few prelim-
inary conclusions based on
my own results to date:

1) It works better on 40
meters than on just about
any other band. On 20, it is
gangbusters on receive, but
does not perform as well on
transmit as would a rotat-
able vagi or quad.

2) 1t proves (through ac-
tive use of radial elements
not cut for 40) that short
antennas are very effective
on receive, with nothing
needed {as far as loading
coils, etc) to make them
work well.
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Fig. 13, Layout of a double QRM Killer array, showing how parasitic coupling could be
achieved, if desired, for added 2-element directivity. See text for details.

3) The system should
work well for anyone now
using a roof-mounted verti-
cal (ground-plane) antenna.

4) Signal-to-noise ratio is
dramatically improved,
particularly if the noise is
QRM-generated.

5) A degree of directivity
is achieved, directivity
which can be beamed in a
particular direction by
rotating the system remote-

ly.
One Final Thought

Though | have not vyet
tried this, it seems entirely
possible that parasitic ele-
ment performance—and,
hence, even greater direc-
tivity — could readily be ob-
tained by adding another
vertical array.

| plan to do this in the
near future. What 1 will in-
stall is another Hy-Gain
T4AVQ essentially for phas-
ing purposes.

However, for simplicity’s
sake, one could forego
phasing and simply place
the two arrays about 15 feet
apart for 40 meters (if this is
the desired band for this ef-
fort).

A second array could be
wired into the same control
box so that, as radial/dipole
A" is activated from an-
tenna #1, the same thing
happens at antenna #2.

That is, the corresponding
radial/dipole “A” on anten-
na#2 is also activated by re-
moving it from antenna
ground and putting it into a
parasitic relationship with
that on antenna #1. The
next logical step would he
to work up a system for
lengthening either of the
two radials/dipoles on com-
mand from the ham shack.
Doing so would enable you
to realize pattern reversibil-
ity, as one radial/dipole
functions as the driven ele-
ment while the other func-
tions as a reflector. This
would make for a most in-
teresting study. And the
very least that could hap-
pen (which would be noth-
ing) would still leave you
with an omnidirectional
overall system gain of 3 dB,
as the two verticals are
driven together (less fading
would be noticeable, also).

It one were to add phas-
ing to the system, spacing
at 40 meters should prob-
ably be about 17 feet be-
tween the two antennas (1/8
wavelength) (Fig. 13). If you
went out to the full 40-me-
ter Yi-wave spacing (34
feet), you might be too far
out to realize any desired
parasitic inferaction. How-
ever, with a correct phasing
system and corresponding
delay-line switch box at the
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ham shack, you should be
able to pick up 10 dB or so
when flipping between end-
fire and broadside posi-
tions. Then, when firing up
the paralleled systems dis-
cussed in this article, con-
siderable additional direc-
tivity and front-to-back
ratio might be achieved
through the reversal of the
driven element and reflec-
tor and relay-controlled
“rotation” of the radial/di-
pole element. (This assumes
that the phasing system
would also be flipped into
the activated radial/dipole
circuit as well))

If everything worked out,
you could easily end up
with the same effect (and
maybe better) that you
would realize with a full-
size rotatable 2-element
40-meter beam. Plus, you'd
have the advantage of be
ing able to switch polariza-
tion to take advantage of
DX.

Well, regardless of what
you end up doing with this
thing, I'll continue tinkering
and will report results of
other designs as they
evolve. Meantime, if you
are troubled with 40-meter
QRM and are thinking of
giving it all up for 2 meters,
do give this system a try.
You’ll be pleasantly sur
prised. B
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@‘ﬂ ATTENTICON MOBILE HAMS

1S METER MOBILE TRANSCEIVER
CW & USB

NCG 15SB

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER—AF GAIN—CW SWITCH—
SQUELCH—MIC GAIN—DIGITAL FREQUENCY
DISPLAY —HI/LO POWER SWITCH--13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND.

See your dealer for a demonstration.

DEALER INQUIRY INVITED.

“ @ NEW 438 to 450 MHz
| @ ~318

PLL mobile
Memory-Scan

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

Hustler 5-BTV"

The 5-BTV is made heavier for better performance and
quality. Heavier traps assure accurate and permanent
trap resonance. Solid one-inch fiberglass trap forms give
optimum electrical and mechanical stability.

10 meters. SWR is 1.6 or better at the band edges.

Easy to assemble and install, the 5-BTV \
features 1%" high strength aluminum
construction. And an extra-heavy

bracket with low loss-high strength

insulators. Feed with any length

50 ohm coax.

For the big difference in performance,

it's the Hustler 5-BTV antenna.

Clearly tne choice of those \
who know guality.

3275 North B. Ave. ® Kissimmee, Florida 32741

PR
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The antenna with a big difference...
the five band trap vertical

One setting provides total band coverage from 40 through

The 5-BTV is top loaded at 80 meters (tuneable to 75 meters).
This means greater bandwidth and lower angle of radiation.

STOP RF

SPILLOVE

You may be losing up to half the available
output from your vertical gain antenna |
because of RF spillover. The amazing \
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal haif-wave dipole, or end-fed
non-decoupled “gain” antennas.

CALL TODAY

KENNEDY
ASSOCIATES

2618 RIGSBY AVE.
SAN ANTONIO, TX 78222
{512) 3336110

AEABrings you the
B8 Breakthrough!

DEALERS

Amateur Radio Center
1117-19 West 36th St.
Baltimore, MD 21211
301-889-5214

Coles Communication Center
3907 Fredricksburg Rd.

San Antonio, TX 78201
512-734-4613

Hamtronics

4003 Brownsvilie Rd.
b Trevose, PA 19047

J 215-347-1400

Power Communications Corp.
= 6012 North 27th Ave.

0 Phoenix, AZ 85017

E 602-242-8990

RSE Ham Shack
1207 W. 14 Mile Rd.
Clawson, Ml 48017

| 313-435-5660

Tedco, Inc.

437 South Babcock St.
Melbourne, FL 32901
305-727-2311

|
|
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YOU ARE LOOKING AT
EVERYTHING
THAT IS NOT ON SALE
THIS MONTH

AT HAM RADIO CENTER

FOR BEST PRICE -FAST DELIVERY
CALL TOLL-FREE

W 3

@ °“?‘~%e“-. }
«\'f‘._,—-" 8340-42 Olive Blvd. ® P.O. Box 28271 ® St. Louis, MO 63132 \
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Patrick McGuire WB5HGR
102 Duncan Circle
Lafayette LA 70503

Modern electronic
equipment, be it
digital or analog, is depen-
dent upon printed circuitry
for cost effectiveness, re-
producibility, and ease of
assembly. The home-brew
enthusiast will sooner or
later consider acquiring the
equipment, materials, and
skills to produce his or her
own boards. If you've never
tried it, be prepared for a
pleasant surprise. Very little

investment of time or
money is required for quali-
ty results.

There are two general
methods of PC board con-
struction. Both result in a
hard, acid-resistant coating
on copper-clad board made
from any one of several

Descripticn

a) Thin lead drawing pencil (Pentel or

equivalent)
b} Plastic circle template

c) Two 30° x 60° plastic triangles

d) Plastic engineer’s scale

g) 10-by-10-to-the-inch grid paper

f} Drafting or masking tape
g) Drawing board (optional)
h) T-square (optional)

PC Boards—
A Photographic Method

— it’s easy when you take it step by step

materials. This coating
duplicates the conductor
pattern and solder pad
layout for the actual com-
ponents. Therefore, when
immersed in an acid bath,
the copper is removed
where not protected by this
coating. Following acid
etching, only the desired
copper pattern remains on
the board. Holes are then
drilled for the component
leads, and away you go.

The two methods differ
only in the manner in which
this acid-resistant coating is
put on the board. L et’s com-
pare them.

Direct-Resist Versus
Photographic Methods

In the so-called direct-

Source
Qifice Supply

Office Supply
Office Supply
Oftice Supply
Office Supply
Office Supply
Office Supply
Office Supply

Table 1. Equipment and materials for original layout.

104 73 Magazine = Ociober, 1980

resist method often used by
beginners and old hands
alike, the coating pattern is
hand-drawn directly on the
copper surface. First, a pen-
cil drawing is made of the
layout so that any mistakes
hopefully will be made
there and easily corrected.
Next, either before or after
drilling the component
holes, the layout is drawn
on the board. This usually is
done with black lacquer
dispensed by a felt-tip pen
andfor a small brush.

This procedure works
and works well. It does,
however, suffer from
several drawbacks:

® The method is inefficient
when more than one copy
of the board is to be made,
@ Altering the layout once
it is drawn on the board is
difficult and messy.

® Tracing from published
layouts can still result in er-
rors since a direct overlay
cannot be used.

®The finished product
may unavoidably turn out
sloppy looking. This im-
pedes troubleshooting if

nothing else.

® |ntricate patterns with
close-spaced conductors
and components are dif-
ficult to implement.

Photographic procedures
cure all the above-
mentioned ills. And you
may be surprised at the low
cost and skill level required
to get started in this
method.

The Five Steps of Photo PC
Board Construction

Photographic methods
break down into five steps:

® Design the component
and conductor path layout
in pencil if a published pat-
tern is not available.

® Reproduce this layout as
“positive artwork.”

® Photographically reverse
the positive to make a
negative.

®Expose a sensitized
copper-clad board, using
the negative as an exposure
mask. Then develop the
sensitized surface.

®fich the developed
board in an acid bath, then
drill the lead holes.



The first and last steps
are essentially the same as
in the directresist method.
In between will be the crux
of our interest. Here is a
discussion of these steps
and the materials and
equipment—mostly home
brew —required to perform
them. Stay with me; it really
is simple.

Preparing the Layout

Urnless a published board
pattern is available for your
project, one will have to be
designed. A list of equip-
ment and materials for this
purpose is given in Tabte 1.
The utility of maost items
listed should be self-
evident, but a few com-
ments are in order.

The 10-by-10-to-the-inch
grid paper is an especially
good choice for the draw-
ing. Many component
leads, those of integrated
circuits in particular, are on
J-inch centers or multiples
thereof. So, this paper lets
vou dispense with a lot of
actual measurements.

Also, while a plain wood-
en pencil is fine for your
drawing if kept sharp, the
PentelT™ thin lead drawing
pencil is a pleasure to use.
It dispenses 5-mm lead,
allowing very neat and
precise drawings to be
made.

To begin your layout, it is
helpful to have the pinout
description for all 1Cs and
transistors ready at hand.
Any non-standard-sized
other components such as
electrolytic capacitors
should also be available.
Then the proper lead spac-
ing and so forth can be
allowed for.

To proceed, define the
overall board dimensions.
If possible, make these such
that you don't waste a lot of
an available piece of board
material. Define tentative
board edges on the grid
paper. They can be en-
larged or cut down later if
necessary. Then study the
schematic and form a gen-
eral layout plan in your

mind’s eye. Having done
this, draw the component
pad locatiens on vyour
layout and begin adding the
interconnecting conductor
paths. The whole process is
a little like working a puz-
zle, and there is nothing
wrong with several false
starts. It's really a matter of
using your own ingenuity gz
but here are some useful’
hints that come to mind: #%

1. Board appearance ant
troubleshooting are e
hanced if component pacl
ages and conductor path
are placed parallel to the!
board edges insofar as
possible.

2. Choose a standard
fead spacing for similar
components. For example, |
use %% inch for :-Waftt
resistors. Stick to this spac-
ing except in special cases
and board appearance will
be better.

3. Don’t be afraid to use
jumpers —several, if neces-
sary. On the other hand,
don’t give up too easily in
your puzzle-working ef-
forts. Take note of the
fact that a component such
as a resistor or capacitor
which will be in series with
a line apparently needing a
jumper can itself be the
jumper.

4. Remember that in
some cases the pin connec-
tions on digital ICs and
multiple-unit oep amps, as
shown in published sche-
matics, are not always the
only way to implement the
circuit. For example, a
16-pin hex inverter [C con-
tains six identical and in-
dependent units. [t may be
helpful to juggle which in-
verter is going to serve
which input to simplify
your layout.

5 Take special care when
looking up the pinouts for
ICs to note whether you are
looking at a diagram from
the bottom or top of the IC.
What is needed, of course,
is the bottom view, since
you are drawing the foil
side of the board.

6. If your [ayout begins to

Description

graph or equivalent}

h) Ink for pen (Pelikan™ #17 black, or

| drafting pen (Rapido-

Source
Office Supply

Office Supply

Leroy™™ Lettering Ink #58-0005 or

equivalent)

c) Small plastic French curve
d) Sharp knife {X-acto or equivalent)
e) Transparent plastic sheets

{mylar or equivalent)

f) Assortment of conductor path

tape of various widths

g) Assortment of adhesive-backed

component pad patferns

e really complicated, re-
iring many jumpers, con-

sider the use of a double-

sided board. Although
plated-through holes usual-
ly found on commercial
products are next to im-
possible to implement at
home, you can use eyelets
instead. Sometimes maost of
the problem may be solved
by just moving one set of
conductors (such as the ad-
dress bus on a computer
board) to the second side of
the board. If only a few con-
nections must be made to
the bus, you can jump from
one side to the other with
wire through holes.

These little hints could
go on forever. The best
thing to do is dive in and
design a few boards your-
self. Most of the knacks to
it will become evident
quickly.

Finish your layout and
check it carefully against
the schematic. If satisfied,
you can go on to make the
positive artwork.

Making the Positive
Artwork

Having made a pencil
layout that satisfies the cir-
cuit schematic, it must be
duplicated in a form suif-
able for photographic
reversal. The base material
for this drawing must be a
clear or very franslucent
material such as mylarT™,

The layout is drawn using
a good dense ink, precut
opaque black pad patterns
and tape, or a combination
of the two. For a complete
list of drawing equipment
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Office Supply
Office Supply
Office Supply

Kepro or
Bishop Graphics
Kepro or
Bishop Graphics

e le 2. Equipment and materials for positive artwork.

and other materials
quired, refer to Table 2.

The Rapidograph™ pen
listed is a must unless you
think all your patterns can
be reproduced using only
the stick-on transfers. In-
variably, however, there
will be a few strange shapes
which will require the pen.
With it, precise inked lines
and circles can be drawn.
As a further benefit, you
will save a good bit of
money by using the pen in-
stead of the stick-ons for all
but the most exacting work.
In any case, just any draft-
ing ink won’t do. It must be
very dense to block light
during the reversal ex-
posure process to be de-
scribed. The two inks listed
in Table 2 are satisfactory.

The stick-on patterns, on
the other hand, are a
pleasure to use and are a
must for integrated circuit
patterns, card edge connec-
tors, and the like where
precise dimensions are re-
quired. Also, the use of tape
for conductor paths is ac-
tually quicker than drawing
with the pen once you get
the hang of it. What 1 do is
place the end of the tape at
one end of a conductor run,
lay it out, then at the other
end press down with the
X-acto® knife blade while
simultaneously pulling up
on the rest of the roll. This
cuts the tape off cleanly
and quickly. You may come
up with a better technique
yourself.

To proceed, lay the
transparent base over your
pencil layout or published

re-
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TOP AND BOTTOM ARE PLATE GLASS - 12" x 13

!

SECURE THIS END TO

BOTTOM PLATE WITH

C-CLAMPS, CLCTHESPINS,

ETL. QURING EXPOSURE
|

@/\/‘\

-
=

BLACK TAPE OR PAINT
DUPLICATE CUTLINE OF
"WINDOW "IN
EXPGSURE BOX

THIN, HARD
RUBBER SHEET
GLUED TO
BOTTOM PLATE

%—TFLEMBLE RUBBER
"HINGES" GLUED
TO TOP AND

BOTTOM PLATES

Fig. 1. The print frame sandwiches the positive tightly
against the negative film to make a sharp, clear, and ac-

curate exposure.

pattern and square up the
edges of the sheets. Then
place the pads for the in-
dividual component leads,
ICs, etc., where required.
Follow this with the inter-
connecting conductor
paths.

After the layout has been
duplicated as positive art-

Description
a) Print frame (see text)
b) Exposure box (see text)

c) Safelight with Kodak #1A filter

work, be sure to delineate
the corners of the board
with registration marks.
This will aid in positioning
the positive on vyour
negative film and, ultimate-
ly, the negative on the
board, prior to exposure.
Corner registration is par-
ticularly critical on double-

Source

Home brew
Home brew
Photo Store

{or home-brew light; see text)

d) Three plastic developing trays
e) 1-liter plastic darkroom graduate

or other measuring cup

f) Three 1-pint plastic bottles with

caps
g) Plastic funnel

h) Plastic stirring rod

iy Darkroom thermometer
i} Sheet film (see Table 4)

k) Developer and fixer (see Table 4)

1) Acetic acid stop bath

Photo Store
Photo Store

Photo Store

Photo Store
Photo Store
Phecio Store
Photo Store
Photo Store
Photo Store

Table 3. Equipment and materials for making negatives.

Film
Polychrome Accu-Rep™ Line
Ortho Film: .004” polyester
base

Kodak Kodalith Orthe

Type 3: No. 2556
.004” Estar™ base

Developer Fixer
Paolychrome A & B Polychrome
Liguid Liquid &
Hardener
Kodak Kodalith Kodak

A & B Powders

Table 4. Fiirns and developing chemicals.
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sided boards where holes
and solder pads must be in
alignment from side to side.

Preparing the Negative

This step, the photo-
graphic reversal of the
positive artwork to yield a
negative, involves pro-
cedures which may be
foreign to many electronics
hobbyists. They were to me
since | had never dabbled in
photography past the in-
stant camera stage. Don’t
be put off, though; the pro-
cedures and equipment are
really simple and inexpen-
sive.

The actual methods in-
volved belong more to the
realm of graphic arts than
anything else. The film used
is known as lithographic
film and is of a high con-
trast nature (either com-
pletely black or clear im-
age).

Production involves ex-
posing a negative film
which is in intimate contact
with the positive to the
proper amount of light for
an appropriate period of
time. The amount of light
and time required are in-
versely proportional to one
another, as you may sur-
mise.

With the litho film
recommended here, an or-
dinary 7% -Watt incandes-
cent light bulb in an ap-
propriate enclosure, cou-
pled with exposure times on
the erder of one-half to one
second, will do the trick.
Before proceeding, let’s dis-
cuss the simple, mostly
home-brew, equipment re-
quired to implement the ex-
posure.

The Print Frame

This item, used not only
for exposing the negative
but also for board ex-
posure, can be as simple as
two pieces of plate glass.
However, you will probably
be ahead if you build up
something like the one
shown in Fig. 1. The hinged
construction keeps every-
thing together and is easy to

use. The only real purpose
for this gadget is to sand-
wich the positive artwork
tightly against the negative
film during exposure. This
results in a reversal pattern
that is sharp, clear, and of
the same dimensions as the
positive. You may want to
get the two sheets of glass
to start with and use them
later to build the frame. Use
clamps of some sort in the
interim to secure the pieces
together.

The Exposure Box

For reproducible ex-
posure intensity and time,
something like the box
shown in Fig. 2 should be
built. 1t is not much more
than a box with a window of
sandblasted glass in the top
and a light bulb inside. The
sandblasted (or ground)
glass is used to diffuse light
from the bulb for a more
even exposure. The mo-
mentary contact switch in
series with the 110-volt line
gives enough control over
timing.

A closed box arrange-
ment is used instead of an
open frame construction to
allow a heavy towel to be
laid over the top, thus seal-
ing in most of the light dur-
ing exposure. This allows
making several "“shots” in
the darkroom without hav-
ing to worry about exposing
other film which may be ly-
ing about or being devel-
oped at the same time.

This piece of equipment
and the print frame men-
tioned above constitute our
“camera.” Not very fancy,
maybe, but it-works like a
charm.

A Safelight

Unless you want to do all
your work in complete
darkness (a pain), you will
need a safelight. This can
be purchased, with a
Kodak™ No. 1A red filter,
or you can make one your-
self. To do this, all you need
is a7 %-to15-Watt red light
bulb available at any de-
partment or drug store.



MEMORY
KEYER
BREAK-
THROUGH!

The remarkable AEA Morse-
matic memory keyer has 35
fantastic features including
two AEA designed microcom-
puters, up to 2,000 character
memory, automatic serial
number, beacon mode, and
automatic morse trainer mode.
The AEA Morsematic is already
the undisputed leader in high
guality multi-feature Morse
Keyers.

ORDER NOW TOLL FREE
800-523-8998

HAMTRONICS

A Division of TREVOSE
ELECTRONICS, INC

4033 Browns ville Road
TREVOSE, PA. 19047

Telephone; (215)357-1400
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Conley Radio

CONLEY RADIO SUPPLY OFFERS YOU
SENSATIONAL PRICES WITH EXCEPTIONAL

SERVICE. THE NUMBER ONE OUTLET IN THE
NORTHWEST _ Red Hot Prices From Conley Radio

IC.251A LIST PRICE $699.00
CASH PRICE $599.00

TS-IZDS $699.95
ORDER YOUR NEW...
KENWOOD 1R-2400

-

<" = 2 METER PROGRAMMABLE s
. HTWITH NICADS,CHARGER  1C-2550 <oy
] ~ ANDRUBBER ANTENNA  * LIST PRICE $389.00

== Other ICOM gear we handte.
$39500 Model List Price  Cash Price

% IC-255 $389.00 $329.00
15-180/W DFC. [c-211 $870.00 $659.00

: $1149.95 701/ §1375.00  $1195.00

*Special sale, limited offer. 10351 34900 $399.00

e call for quote O \css510 $849.00 $769.00

Other Kenwood gear we stock... :g;gfll: gggggg gggggg

Model List Price i $229.50 iy
15-1805/DFCS1149 95 T5-820 TRANSCEIVER 869.00

TS-520 SE  $629.95 R.1000 RECEIVER 495,09 |-2A $223.50 =

TS-1208 $699. 95 TR-8300 450 Mhz IC-2A $199.50 —_—

PS$-30 $129.00 TRANSCEIVER 369.00 With Akaline Bateries

R1000  ayegp i RECHVER 109000 The FI-707
: 00 156006 M. TRANS 799.00
TR2400  $395.00 sw220monscope se00  Nas the new WARC bands

TR-7800 $399.95 855 PAN ADAPTER 75.00
TL-922R $1199.00 DG-5 DG DISPLAY  199.00

CALL FOR OUR
LOW QUOTE
*We will meet or
beat any reasonable offer

OVER 50 MAJOR LINES OF
EQUIPMENT AND
Other Yaesu gear we carry

AMATEUR ACCESSORIES
MODEL  LIST PRICE CASH PRICE

No Sales Taxin Montana. g0 seszoo $849.95
Write or Call for Catalog rrooiom si535.00  s1379.00

Cash Price $729. 00

FT-107 $1045.00 $939.00
BiL ITEMS E.0.B. BILLINGS, MONTANA
CERTIFIED CHECK, M.0. OR SHIPPED cop ups.  rP-107E $145.00 _—
FP-167 $139.00 — =

NO SALES TAXsy smm  —
CALL TODAY 7™ s i
406-259-9554 7 i

318 N. 16th Street Billings, Mt 5910I
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Then buy a small can of red
spray enamel paint. Spray
the bulb with this enamel to
cover up the inevitable
pinholes in the bulb’s red
ceramic coating. A safe-
light made in this manner
will work fine. Just don't
hold the film up to the bulb
for any length of time. Keep
the light about three feet or
more away from any unde-
veloped film.

F_ilms and Chemicals

Other than the miscella-
neous items listed in Table
3 and the equipment
described above, you will,
of course, need some film
and developing chemicals.
Two suitable types and
their associated chemicals
are listed in Table 4. There
are others, but these should
be easy to find. Films for
this purpose are known as
“graphic arts” film with the
KodalithTM being among
the better known.

Be sure, whatever film
you use, that it has a so-
called “stable base.”” Usual-
ly this material will be poly-
ester, and it simply means
that it won’t shrink. Size
changes would, of course,
be a nosno for our purposes.
The film comes in quanti-
ties of 25 to 50 sheets per
box and in sizes from about
4”7 X 5 on up. It is very eco-
nomical, with a box of 50

sheets running about
$10.00.
With respect to the

chemicals, | have used one
brand of chemical with
another of film quite suc-
cessfully. However, you
would probably be ahead
to get matching products to
start with to cut down on at
least one variable.

Mix up about one pint
each of developer, stop
bath, and fixer which can be
stored in the plastic bottles
mentioned in Table 3. The
Kodak chemicals come in
powdered form. There is an
“A’” part and a “B” part for
the developer and just one
powder for the fixer. These
are mixed with ordinary tap

BOX DIMENSIONS

27 x 2t x 2"

MADE FROM 1/2" PLYWOOD

QR PARTICLE BOARD —— *+

o

—/-

SCREW TERMINAL LAMP
SOCKET WITH 7 1/2 WATT
INCANDESCENT BULB

SMALL ALUMINUM PLATE MOUNTS
LINE CORD STRAIN RELIEF

AND I1OVAC SPST MOMENTARY
CONTACT SWITCH (NORMAL OPEN)

+—— TOP OF BOX FORMS FRAME

FOR
SANDBLASTED GLASS "WINDOW"
MOUNT GLASS FROM BEMEATH
WITH PLASTIC MIRRGR
MOUNTING BRACKETS

A*—— TACK NAILS AND GLUE
ON EACH JOINT

+—— GLUED BLOCKS AT
EACH CORNER FOR
REINFORCEMENT

Fig. 2. The exposure box, which gives control over the amount of exposure light, is the
“camera” for making a PC hoard negative from the positive artwork,

water in the proportions
given on the package.
About the only critical
thing here is that for easy
mixing, the water must be in
the temperature range
given on the package
(about 80° to 90° F). The
powder must go complete-
ly into solution to avoid
spots on the negative, so
mix everything well.

The PolychromeTM mate-
rials come in liquid form
and are therefore some-
what easier to use. The stop
bath is nothing more than
an acetic acid solution that
is sold for use with almost
all films.

Film Exposure and
Developing

Next get vyourself
situated in a completely
dark room. The film to be
used is not terribly sen-
sitive, but it will be ruined if
any white light actually
falls upon the surface with
any intensity to speak of.
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Don‘t be too fanatical
about absolute darkness,
but if you consistently get
negatives with poor con-
trast, light leakage is almost
certainly the culprit. At any
rate, a bathroom, prefer-
ably one with no windows
which must be blocked off,
is your best choice since the
film must be washed in run-
ning water after develap-
ment.

The developer, stop bath,
and fixer should fill their re-
spective trays V2 inch deep.
Set up your safelight, print
frame, and exposure box.
Then, with some sheets of
film and a positive avail-
able, you are ready to go.

| suggest that you make
up a small positive with
some tape lines, an IC
package pattern or two,
and some individual com-
ponent pads for testing pur-
poses, Make some lines and
pads with ink as well as with
tape and stick-ons to see if
you are using dense encugh

ink in the technical pen.
Then, with everything set
up, turn off the room lights
and turn the safelight on. In
a few moments you’'ll get
used to the red light and
will be able to work quite
well under these condi-
tions.

Open the film package
and lay out one sheet. After
replacing the rest of the
film in its light-tight plastic
bag, reseal it with electrical
tape and put it back in the
box, Next, cut the sheet of
film into several pieces
about the same size as your
“test positive.”

Now note, by gently
stroking the film, that one
side is very slick and the
other has a matte texture,
or rougher feel. The matte
side is the emulsion side.
Place a piece of film in your
print frame emulsion side
up. Next, place the positive,
with the artwork side down,
on top of the film. The
positive artwork will be



INTIMIDATED BY
E CODE?

THE NEW AEA
MODEL MT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

KT-1 Computerized Keyer With
All Features of Above Trainer
is Also Available in Same
Fackage

MORS

e Automatic Speed Increase, User May Program: Starting
Speed. Ending Speed, Practice Duration; 5 Letter code Groups
or Random Space; Common or Al Characters.

® Precise Speed Control 1 to 99 WPM (Tailor to Your Exact
Reguirements).

® 24 000 Character Answer Book Available For 10
Starting Positions.

* Random Mode For Practice {(No Answers).
CALL TODAY

G & K Amateur Supply

2920 East 9th Street, Des Moines, lowa 50316, 515-262-1745

 Brings you the
Brea t rough!

~-MOVING?

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your subscrip-
tion. 1t helps us serve you promptly. Write to:

Subscription Department
P.O. Box 831
Farmingdale NY 11737

73 magazine

I [ Address change only J Payment enclosed I
O Extend subscription l
O] Enter new subscription O Bill me later |
I O 1 year $25.00 ]
I If you have no label handy, print OLD address here. :
I3 [
I o Name Call i
s |
I x Address l
I LLi: City State Zip I
I <
I print NEW address here: I
I Name Call I
I Address l
| |
Cit State
Y P—357855 J
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Specials| , . -

Cs|
11C05 1 GHz, pre. | ! |
= 3 A ! 1Pt |
Special $59.95 = LY )
ATF 417 pre-ampnet  Special $19.95
MRFE 901 UHF transistors, 1 GHz Special $ 3.95

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-800A 7 DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERQ TO 600 MHz FEATUAES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR RHIGH FREQUENCY, AUTOMATIC ZERO
SUPPRESSION. TIME BASE 1S 10 SEC OR 1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY = 001%, UTILIZES 10-MHz CRYSTAL 5
FPM.

GUOMPLETEN KPESET . | . | oo v o A g . el i 3129
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 200
MHz. FEATURES TWO INPUTS ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY, AUTOMATIC ZERO SUPPRESSION, TIME BASE 1S 1.0SEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY
= 001%, UTILIZES 10-MHz CRYSTAL 5 PPM

0 L B e e G ¥ [, - i o G $109
HAL-50A 8-01GIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT, ZERQ SUPPRESSION UPON
DEMAND. FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY INPUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTROMNIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 10
SEC AND 1 SEC TIME GATES ACCURACY + 001%. UTILIZES 10-MH:z
CRYSTAL 5 PPM.

COMPLETE KIT.. ... i i L . dagen $109
PRE-SCALER KITS

MALESOOPRE: oig s iatia s o B bctme o] Tor o $14.95
{Pre-drifled G'Q board and all componenls)

HALBDOAIPRE.S b S ain s, sl iy e o e et B . $24.95

(Same as abowve wilh oreamp

HA L GO0 PR . . O e i L e o S $29.95
{Pre-drilled G1Q board and alj compoanents)

AR GOGRIPRE. ¢ o 0k o el =% ai D £ 5~ bleie ol o ofoes o 3 $39.95

{Same as above Dul with preamp)

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND
SOLDER FLOWED G-10 PC BOARD, 7:567's, 2.7402, AND ALL ELEGTRONIC
COMPONENTS. BOARD MEASURES 37 x 57 INCHES. HAS 12 LINES OUT.
NLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODESR KIT uliizing Ihe new ICM 7206
chip Prowides both VISUAL AND AUBIO indicancns' Comes wilh 115 GwWn Two
tone ancd:zed alurtinumm cabinet Measures only 2 34 « 33147 Compiete with
Touch-Tore pad. board. crysial. chig and all necessary companents lo finish
she kit
PRICEDAT......... I e N = .$29.95
For those who wish 1o mount the encogder in & hand heka unit, z?‘e PC toarg
measures only 316" x 1 344 Trus partial kit with PC board, cryslal chip and
components

PRICEDLATS St el . i - o b e BB o . 5 o e $14.95

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

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
RETT, IN OST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK
$16.95

ACCUKEYER—MEMORY OPTION KIT-TOGETHER ONLY §32.00

6-DIGIT CLOCK * 12/24 HOUR

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

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

LIO00CE R 060 g GB0b o7 7 7 =10 0 0 80 oF or | ISE—— = $12.95

CLOCK CASE Availabie and will fit any one ol the above clocks. Regular
Price _ .. $6.50 But Onty $4.50 when bought with clock

SEX-DIGIT ALARM CLOCK KIT for home, camper, RV, or lield-day yse Ogerates
on 12-volt AC ¢r DC, and has its gwn 60-Hz time base on the board Complete
with all elecironic components and Iwo-piece, pre-dniled PC boards. Board
size 47 x 37 Comple‘.e with speaker and switches |1 operated on DC, there is
nothing more 10 buy *

PR AT By e e o R AP = vt ik o bl S T nas Lo SR 5, e $16.95
Twelve-volt AC line cord for those who wish to gperate the clock trom 110-volt
AC. $2.93

SHIPPING INFORMATION
QRODERS OVER $2000 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED. ON OHROERS LESS THAN
$20.00 PLEASE INCLUDE ADDITIONAL £150 FOR HANDLING AND MAILING

CHARGES. SEND SASE FOR FREE FLYER. —
“, S
L%® HAL-TRONIX -

P.C. BCX 1104

SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

“HAL" HAROLD C. NOWLAND
WwWaZXH
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Description

aj Print frame {(same as for negative)

.B} No. 2 Photoflood bulb

c) Metal developing tray (cake pan,

etc.}

d} Blank PC boards sensitized with

Kodak KPR-4

e) Kepro Type KD Developer

Source

Home brew
Photo Store
Dept. Store

Kepro

Kepro

Table 5. Equipment and materials for board exposure and

developing.

reversed from the pattern
actually required as vyou
look at it in this attitude.
Clamp the print frame
pieces securely to force the
positive and film tightly
together.

Next, place the print
frame over the “window” in
your exposure box with the
positive side down. Now
the positive artwork will be
between the film and the
light source. Either cover
the extra pieces of film you
cut out earlier or place a
heavy towel or equivalent
over the whole exposure
box-print frame assembly
and you're ready to take the
picture. Press the button on
the exposure box and hoid
it down for one second. Re-
move the film from the
trame and clip one corner
off to indicate your first ex-
posure. Cover the film up
and reload the frame with
another piece. Expose it as
above except make the ex-
posure time Y2 second this
time.

Remove your second ex-
posure from the frame and
clip two corners off to mark
it; then cover it up. Make a
final exposure with the but-
ton pressed and released
about as fast as you can.
Clip three corners off this
piece and then develop all
three exposures together as
follows:

1. Place the film, emul-
sion side down, in the
developer for a second or
two. Next, turn it over and
agitate for about ten sec-
onds. Push the film to the
bottom of the tray and
leave it tor 2% minutes.
(Handle the film by the
edges at all times.)

2. Remove the film from

the developer, allowing ex-
cess liquid to drain off in
the tray, then transfer the
film to the stop bath.
Agitate it in the bath for
about 30 seconds.

3. Remove the film from
the stop bath, draining the
excess, and place it in the
fixer tray. Leave it in the fix-
er for about three minutes,
agitating periodically.

4. Remove the film from
the fixer and place it under
running water for 20 to 30
minutes. Ordinary room
lights may be turned on
after removal from the fix-
er.

5. Dry the film with a
squeegee and hang it up
with film clips or clothes-
pins to dry completely.

You should actually see
the pattern image on film
shortly after beginning Step
No. 1. It will appear white
on a dark background. Af-
ter a few seconds of agita-
tion in the fixer, however, it
should seem to disappear.
Holding it up to the safe-
light will reveal that the
white areas have actually
turned clear on a black
background.

The shortest exposure
probably will turn out to be
the best of the three. Ex-
amine them all carefully,
though, as you should be
able to see some effects of
exposure time.

After thorough drying,
the negative is complete
and may be used to expose
PC boards to produce the
pattern as many times as is
desired.

Board Exposure and
Developing

This final step, the equip-
ment and materials for

110 73 Magazine = October, 1980

which are listed in Table 5,
is the simplest of all How-
ever, since the board
material, unlike our lithe
film, is expensive, you
should take a little extra
care to avoid ruining a
board. About the biggest
danger is that you may in-
advertently expose the
photosensitized surface to
too much light before the
negative is in place. For-
tunately, they are sensitive
to ultraviolet light; subdued
ambient light will not ruin
them. The Kepro instruc-
tions call for a 15- or
25-Watt incandescent (not
tluorescent) bulb at least
seven feet away and shaded
from your work area when
setting up the board for ex-
posure. They also say the
red safelight is satisfactory,
but I've not tried this.

To continue, you would
do well to take one 4" X 6”
board from the light-tight
package and, under proper
lighting conditions, as
above, cut it into pieces
which will fit your pre-
viously-obtained test
negative. Place a piece of
sensitized board in your
print frame with the copper
side up. For this and all sub-
sequent operations, handle
the board only by its edges.

Next, position the nega-
tive on top of the PC board
with the pattern showing as
you want the board to look
(i.e., make sure it isn’t
reversed). Take some pains
to align the negative cor-
rectly, using vour registra-
tion marks. Press the board
and negative firmly
together by clamping the
print frame closed.

Expose the board using a
#2 photoflood bulb about
12 inches away from the
print frame for about five to
six minutes. The exposure
time here is not critical.
Next, put the board copper
side up in a metal tray with
about ¥ inch of developer.
Leave it in the developer for
three minutes, with period-
ic agitation.

Remove the board from

the developing solution and
rinse it well under running
water for a minute or two. A
sink spray attachment
works well for this. Note
that after being in the
developer for the pre-
scribed time, the board is
no longer light sensitive.
After rinsing, hold the
board at an angle to the
room lighting and your pat-
tern should be visible as a
texture difference on the
board surface.

The final step is to let the
board dry overnight or in a
warm (150°) oven for about
five minutes. As mentioned
before, avoid touching the
copper surface at any time.
Prior to drying, the resist
pattern is soft and can be
damaged. Also, the other
areas of the board will not
respond as well to the acid
bath during etching if oils
from your fingers are on it.

Board Etching

After the drying step, you
may proceed to etch the
board as you would with
the direct-resist method.
Place it in a plastic tray with
about V2 inch of the ferric
chloride etchant solution.
Agitate the tray during
etching to speed up the pro-
cess. Also, if you can raise
the temperature of the bath
to about 100° F, the time re-
quired wiil be reduced.
Depending upon the
amount of agitation,
temperature, and how fresh
the etchant is, the etching
process should take
roughly 30 minutes to one
hour.

After all unwanted cop-
per has been etched away,
remove the board from the
tray and rinse it well under
runping water for two or
three minutes to stop the
chemical reaction. Then,
using fine steel wool,
remove the resist from the
copper pattern. Now drill
your lead holes and the job
is done.

Troubleshooting
As mentioned several



Mmook TRZ70A

ATV RECEIVING CONVERTER, 420-450 MH:

You may be losing up to half the available
output from your vertical gain antenna | Li}
because of RF spillover. The amazing

AEA Isopole with unigue decoupling .
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

. TUNABLE-vernier tuned, 420 to 450 MHz ORDER NOW TOLL FREE

0 HIGI-: ':ER.FORMAN::E'-II:W no[izi;l‘ p;enn:r., 1-800-845-6183
mostet mixer, moste amp. or ou

e e e e i G.1.S.M.O.

- PRICE: $ aa,noﬂinclude:f. shlppi]ng. Add $1.15 for in 8.C. call: 1-366-7157

To erder, or receis(e)I:I::'i:em::{ormution 2305 Cherry Road,

write us or call us at 1-812-336-4775 Rock Hl“, S.C. 29730

APTRON {Exit 66-B off I-77)

LABORATORIES ..

PO BOX 373, BLOOMINGTON, INDIANA, 47402

AEABrings you the
Breakthrough!

New 2 Meter Avantl
Mobile Antenna

Mounts on glass — no holes!

® Receoives and transmits through glass.
® Supaerior performance equivalent to 5/8 wave.

® Superior radiation full Omni-Directional.

It's easy to install — No holes to drill, no magnet to
scratch the paint, no clamps. Uses an especially
developed epoxy adhesive that secures antenna to win-
dow like a 1/4” bolt. The capacity ceupling box is
simply attached with a special adhesive tape to inside of
window. Worried about crimping or corrading coaxial
cables? 1t's all inside and out of sight.

Models also available for 220 MHz and 450 MHz.
AH 151.3G SPECIFICATIONS

Gain Egquivalant 1o 518 wave
2 meler V 3 W R Bang Width Belterihan 151
Maximum powet 150 watts
Nominai impedance 50 Chms See Avanti’s other new amateur moblle and base
ﬂz:gme plaled casting. $lainless Sieel hardware, Swivel whip hol;lqr,br antennas. Write for new catalog today.

Perfermance and Mechanical Palenis Pending Send 50¢ for handling and postage.

Buy one from your nearest AVANTI dealer. If >
your dealer does not have one in stock. have him a‘\l“‘“\\ antennas l
call the following toll free number and we wiil 16 —

L

ship him one within 24 hours: Avanti Research and Development, Inc..
« 340 Stewar! Ave., Addison, IL. 60101
(800) 323-9429 1978 In Canada: Lenbrook Ind., Scarborough, Ontario MIH IHS
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MEMORY KEYER
BREAKTHROUGH!

& T T

Fas,
-

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode.

CALL TODAY (406) 252-9554

Conley Radio Supply

318 N. 16th St., Billings, Montana 58101

Brings you the
Breakthrough!

times previously, this whole
process is wvery simple.
However, below are listed
some possible glitches and
their solutions.

® Problem: Poor negative
contrast.

Likely Causes: Exposure
time too short for the given
light intensity; developing
chemicals are old or im-
properly mixed.

® Problem: Good contrast
but pattern edges fuzzy,
andjor line widths and pads
are smaller than on the
positive.

Likely Causes: Exposure
time too long for the given
light intensity; positive and
negative not clamped tight-
ly enough together. (A
similar problem might oc-
cur when exposing the
board))

® Problem: Board takes ex-
cessively long to etch.
Likely Causes: Insufficient
agitation; temperature way
too low; etching solution is
old and loaded with copper

from previous use.

® Problem: Small patches
on the board take ex-
cessively long to etch.
Likely Causes: Qil from
fingers or other foreign
material on the board sur-
face.

The above are the most
likely possible difficulties
you may encounter. In all
honesty, though, you prob-
ably won't have any trouble
at all. If you do, an SASE to
me with a description of
your problem will fetch a
prompt reply. B

Supplier Addresses

Kepro Circuit Systems, Inc., 630
Axminister Drive, Fenton MO
63026; (800)-325-3878 outside
Missouri, (314)-343-1630 in state.
Kepro will seil direct to user.

Bishop Graphics, Inc., 5388
Sterling Center Drive, Box 5007,
Westlake Village CA 91359;
{213)- 991-2600. Bishop Graphics
has begun selling mainly
through distributors, but write
and ask for their catalog No.
108.

LN AN AN LA LA LA LN A LN D LA FA LN LA LD LALN LA LD LA LD LD LD LD AL
¢ RAPID MOBILE CHARGER

“SEE THE WORKS"

gThe DEB-TED Rapid Mobile Charger is a ! oLOck
constant voitage charger that will charge ﬂ CUR EASIEST CLOCK TO
Qyour batteries off a 12 Volt source in 4-6 ey ASSEMBLE!

hours. You may use the charger at all ] B 6 Digits 12 or 24 Hour Format
(Etlmes. this includes transmit and receive i [T Clock rests between two

(periods. It is equipped with a cigarette
(,;iignter plug on the input side and the

appropriate charging plug on the cutput
¢ side. Models available now for the Kenwood TR2400. Yaesu 267R. Tempo

S1,82, 55 and the Wilson Mark Il and IV, Other models available also

pieces of clear plesiglas A
GREAT CONVERSATION PIECE!
Kit is complete inciuding top

quality PC board. all componets, pre-cut and drilled

(Eplease call or write forinfo . ... .. ... 534.95. 5\}?[_)33Iggda?gs?éghardware """""""" ggggg
G COMING SOON THE NEW AC VERSION |~ = 77 rrrrmmrrrmmmrmsrernnnts ’
Q VEHICLE INTRUSION ALARM

¢ Aneasy to assemble and install kit that offers options not normally found

in other alarm systems. Hidden switch mounts under the dash. Kit has
¢ provisions for sensors and remote cantrol switch. Programmable time
: dalays for exit. entry and alarm periads. Basic hook-up utilizes dome light
@ circuit activating when doors are opened. The alarm will drive a siren ar
Q pulse horn at a 1HZ rate. Not prone to false alarm do to reliable CMOS

circuitry. No external switch required! Complete kit with easy to follow

MODEL 5314 CLOCK KIT 12 or 24 hour format 6 large
5 Digits. Kitis complete with all parts, pc board and
cusiom designed cabinet. (Specify Whit or Black)

(¢ instructions and diagrams ...
¢ AT T L L i = i A o I e S

$29.95

¢
( g DEBCO ELECTRONICS
‘nDE

P.O.BOX 9169

Q o 330

Phone: (513) 731-7220

gﬂ\‘.‘?WWWWV.‘?'WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW?
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e Add 5% Snipping fer U.S.
& Canada

Q o All foreign orders add 10%
guCINCINNATI,OHIO 45209 oo e o

» Master Charge and Visa
Welcome

s (rders under $20.00 add
51.00 nhandling
s Onioresidents add 4%% Tax

CALL OR WRITE FOR CATALOG
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Victor Yingst WDSDDR
RR &1, Box 216
Terlton OK 74081

Free CMOS Timers

— build one-shots from spare inverters

Most articles published
in ham magazines
use the 555 IC for timing

{one-shot) purposes. An
alternative, for most pur-

power and can be operated
directly from a 12-volt
power source, is the 74C14
inverter. Fig. 1 shows the
schematic of the 74C14 hex
inverter from which (see

poses, which uses less
T ity e i R O
J :. |
) /\ /\ / | \
I ] GNO
IIJ 0] ] U I i)

DI
iNPUT )—b&ﬂ.

el =
|

Qx

T

CQUTPUT

AT
=l =

Fig. 2. The 74C14 used as a one-shot.

Time RI Cl DI
{Seconds) (Megohms) (Microfarads)

0.1 1.0 0.1 iN4148
1.0 1.0 1.0 1N4148
10.0 5.0 2.0 1N4148
100.0 5.0 10.0 1N4148
0.2 1.0 0.2 1N4148
2.0 2.0 1.0 1N4148
20.0 10.0 2.0 1N4148
200.0 3.3 25.0 1N4748

Table 1. Approximate values for timings.

Fig. 2) you can obtain three
or more one-shots.

The 74C14 is a Schmitt
trigger-type inverter, and
the one-shot makes use of
the Schmitt trigger action.
A Schmitt trigger is a very
stable, noise immune, gate
circuit. The output changes
state rapidly at a very select
area of the input voltage
shift—usually well within a
range of 8 volts.

Because of the toles-
ances built into the 74C14's
triggering voltage range, a
stable time period is ob-
tained. By using the input
(G1) gate to discharge C1,
then the charging time of
C1 through R1 provides a
time period for the output
of G2. This simplest of cir-
cuits is, of course, a reset-
table one-shot, but proper
latching-gate circuits can
be added on the G1 side to
provide a not-resettable
function.

The stability of this type
of one-shot is dependent
upon the quality of capaci-
tor and voltage-source
stability, but for most ham
radio purposes normal
ceramic and tantalum
capacitors provide suffi-
cient stability. .

Most less complex de-
vices (ten or so 1Cs) usually
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end up with extra, unused
inverter stages, hence the
“for free” one-shot. The
diode is a general-purpose
switching type (1N914,
IN4148 variety) and the
only critical factor is that
your capacitor not be of
high leakage (the currents
involved in CMQS dictate
this consideration).

| have used this type of
one-shot in several projects
with perfect results, in-
cluding stability require-
ments of less than 5% .

Another advantage of
this use of the CMQOS one-
shot circuit is that for long
duration timings the size of
the capacitor is drastically
smaller. For extremely long
timing periods, a resistor
must be added in series
with the diode going to the
output of G1 to counter the
leakage of larger value
capacitors; 2k or 3k Ohms is
correct. [

Some approximate val-
ues of C are given in Table T
for various timing dura-
tions.

As always when working
with CMOS, remember to
be alert for sources of static
charge; keep yourself, your
tools, and your work area at
ground potential. ll
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The ICM TV-4300

INTIMIDATED
BY MORSE
CODE?

HIGH PERFORMANCE THE NEW AEA MODEL M1
COMPUTERIZED MORSE
LOW PRICE TRAINER MAKES MORSE CODE
EASY AND FUN TO LEARN.

R S L P Y I3
l/ i FINE YLNGJ q
e b = e = ‘

International’s TV-4300 1s a high performance satellite
receiver that tunes all channels within the 3.7 — 4.2 GHz

band. Standard dual audio output provided at 6.2 and 6.8 + Automatic Speed Increase, User
MHz. Others available. May Program: Starting Speed, End-
The TV-4300 is a fully packaged and assembled receiver ing Speed, Practice Duration; 5 Letter

code Groups or Random Space;

complete with a built-in LNA power supply. built-in AFC., Commen or All Characters.
tuner, control circuitry and power cable. All output levels e Precise Speed Control 1 to 99 WPM
compatible with video monitor and VTR input. Easy to (Tailor to Your Exact Reguirements).
use! Simple tuning! & 24,000 Character Answer Book Avail-
s 99 oo able For 10 Starting Positions.
5. o Random Mode For Practice (No
Answers).
gl . ‘o Aboe Tainer 1 Ales Auallis i Same
&X Remote tuning control ............ $99.50 Package
= Six frequency, crystal control, RUSH
5 .w audio with stereo output. ;
P (Factory installed 6.2 and 6.8 MHz ELECTRONICS, INC.
| crystals supplied) $89.50 calitclliipe 2506 5h)-0a0e
e e e 1 Regular inquiries and Tenn.
.. e Other audio frequency crystals ...... $9.50 ea. residents call: 1-615-764-0831
[m=Te" * remote control and six frequency. s
crystal eontrol, audio with AEABH" s you the
STETE0 QUEPUL .. ..oet ooyt $1,149.00 Breakthrough!

Write for information.

St -

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC.
10 N. Lee, Qklahoma City, Oklahoma 73102, 405-236-3741
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Louis N. Anciaux WB6NMT
researched, engineered, tested
and produced the NMT-11
Yagi-Uda antenna for his own
moonbounce operation.

NOW YOU CAN OWN THIS SAME
~ ANTENNA AT M&MW'S SPECIAL
INTRODUCTORY PRICE OF $69.95.

This high quality 2 meter antenna is
up to four feet shorter, and lighter
than other antennas, yet its perform-
ance is one of the best you'll ever
hear. When used in a guad array
for moonbounce work, signal
levels produced are definitely
at the top of the class.
The NMT-11 has
the usual top
guality construc-
tion and compo-
nenis foundinall Lunar
products, yet it's priced
no higher than ordinary
mass produced an-
tennas.
You've got to iry
this new NMT-11
Yagi-Uda with
\ your station to
\ appreciate its
i outstanding

performance,
. and we make
N it easy for -
yOou.

- DEFECTIVE

PART REPLACEMENT
WITHIN 90 DAYS
OF PURCHASE

144 MHz Models 220 MHz Models

R LB T o o bR 5o - o2 aema b $69.95 SINGEESD e s 1 Ve $64.95

TRY A PAIR @ $64.95 EACH PAIR ..., $69.95 USE YOUR VISA

A QUAD OF 4 @ $59.95 EACH FOUR ... .., $54.95 OR MASTERCHARGE!

Specify sub-band model (144 or 147; 220 or 223) and connector type (Type N or $0-239).

Power dividers also available. Shipping charges additional. ORDER TODAY|
a

MANUFACTURED BY LUNAR ELECTRONICS
AND AVAILABLE EXCLUSIVELY FROM CALL

h&‘ REDISTRIBUTORS kst

2785 KURTZ STREET, STE. 4 = SAN DIEGO, CA 92110 » (714) 299-3741
P.O. BOX 82183 *+ SAN DIEGO, CA 921338




Here is no compromise design and construction:
® Unparalleled selectivity achieved with sophis-

ticated limiterless design utilizing ultrasharp

active filters and decision level correction cir-
cuits

® The most flexible interface system available to
computers and high voliage loops

® Bujlt in 170 volt loop supply

® Selectable bandwidths of 55 and 100 Hz. (copies
110 Baud ASCII)

¢ Continuously tunable shift coverage

® Rugged construction - commercial quality

throughout
/ ® Full complement of rear panel connectors for
/ easy interface
= ;1// ® Keyboard activated switch for break in operation
o ¢ [ndividual tuning meters and LED's for quick,
242,00 kam net FSK"1°°O i accurate tuning

This RTTY demodulator is designed for computer

interface but is a fine stand alone unit:

e Easy computer interface with R5-232 or 5 volt
logic signals

¢ Three shift coverage without straddle tuning

Selectable bandwidths give you optimal Baudot

FSK-500-:.. ., 110 Baud ASCII copy

$197. 00 until Nov. 1, $228.00 after ® Input bandpass preselector using active filters
® High voltage loop keyer output

] e Autostart built in

I Order direct on Visa or MC ® Three shift AFSK keyer plus narrow shift CW ID
® Fully wired and tested: ready to copy!

z:té?u-{nabyL:Zr Si?c? 43230 ® The FSK-500 is the best demodulator available
‘ 2 for under $500.00 (Except for our FSK-1000'}
T.M. Call (6714) 864-2464 ® Positive tuning with meter and LED's

WRRE L0R ATPEATES

@

o WD
| CINTRAL
SPECIRLTRES

w

Dateline Dayton Hamvention . . .

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

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

And that's just the beginning. Its performance contin- call or write for specifications ¢
ues with a transmitter that meets commercial specs MICRO CONTROL SPECIALTIES
plus a microprocessor controller that gives you 39 q
tunctions and 13 Morse messages. For peak perform- 23 Elm Park, Groveland, Ma. 01834
ance have your own close encounter with a Mark 3CR / (617) 372-3442

Repeater or Mark 3C Controller.
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SSTV’ers will get first look at
Voyager I Saturn Encounter.

Thanks to the JPL Amateur
Radio Club, hams with Slow
Scan Television equipment
will be able to receive and
view the pictures of Saturn to
be transmitted from Voyager |
next month (November) as
the spacecraft passes the
ringed planet. The club will
maintain a regular operating
schedule (see below) during
Voyager I's pass-by of Saturn
so that you will be able to
receive and view these
memorable pictures within

seconds of their arrival on
earth. JPL scientists advise
us that Saturn’s rings will
appear with much greater
clarity than ever before, so It
should be a fascinating show.
If you missed out on
Voyager |'s Jupiter Encounter
last year, we highly
recommend you add a Robot
Mode| 400 scan converter to
your station soon to enjoy
next month’s historicat
Saturn Encounter. Not only
will the Robot enable you to

Call Sign: W6VIO
(Voyager in Cuter Space)
SSTV Freq: 14235, 21340,
or 28680 kHz. (+5 kHz)

JPL'S AMATEUR RADIO CLUB'S
VOYAGER I/SATURN ENCOUNTER OPERATING PERIOD

. Additional activity is ptanned for weekends. Listen to announcements on
above frequencies for additional times and frequencies.

Closest encounter: Nov. 12

Dates: Nov. 1-Nov. 16, 1980
Times: Daily

1930 to 2130 GMT

0030 to 0430 GMT

view these pictures on a
monitor or your home TV set,
but you can record them on
an audio tape recorder for
future playback.

Exciting things are
happening on SSTV. Be a part
of it; add a Robot Mode! 400
to your station today.

Write for your Free SSTV
Fact Pack and the name of
your nearest dealer today!
November will be here soon!

ROBOT

ROBOT RESEARCH, INC.
7591 Convoy Court 372
San Diego, CA 92111
(714) 279-943¢0




=

STOP RF
SPILLOVE

You may be losing up to half the available

output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling |
desian, virtually eliminates RF spillover

and can help you multiply your power

in all directions on the horizon relative

to an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

Py fatly <

New Toll Free Order Number:
{800) 421-6631

11240 W. Clympic Blvd., Los Angeles, Calif. 90064
213/477-6701
931 N. Euclid, Anaheim, Calif. 92801

714/772-9200

Brings you the
Breakthrough!

Y

\

kikotboud T
MICROCOMPUTING \

A recent survey showed that 20% of the 73 subscribers also read
Kilobaud MICROCOMPUTING magazine . . . and enjoy it. Thisis the best way
to learn and keep up with the rapidly developing werld of microcomputers.
There's nothing Lo be afraid of, you just have to read an interesting
magazine and you'll learn. Try a subscription to Kilebaud MICRCOMPUTING
and see for yourself.

] New subscription

* Payment enclosed $

[ 12 issues for $25.00
124 issues for 538.00

O Renewal

0 VISA CoMC [ AE (] Billme 36 issues for $53.00

Card # __ Interbank# _______

Signature __ = = Expopialg ——

Name R — e

Address — = = — —— =

city _~____ State _Jip
—lor even faster ordering servioe call foll free (800) 258-5473

$35, one year anly, (1.5, Tunds. Please allow 6-8 weeks for 308B6
delivery.

kCanadian: §27, one year only, 4.5. funds. Other foreign:

\_ MICROCOMPUTING ® POB 997 ® Farmingdale NY 11737

Dear Subscriber

73 Magazine does not keep the subscription records on
the premises, therciore, calling the Peterborough offices
doesn't solve your subscription problem.

To quickly solve your problem please send your most re-
cenl address label and a description of the problem to:

73 Magazine
Subscription Department
PO Box 931
Farmingdale. NY 1737

Please allow the subscription department at least (wo
weeks for an answer or a solution (o your problem.

Thank you and ¢enjoy your subscription.

Sincercely,

Debra L. Boudricau
Circulation Manager
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Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessories and theory on
the world's largest selling compute;, the TRS-80%.
Definitely beginner level and includes lots of program
listings. Find out what all the fuss is about.

. |New subscription . Renewal L 112issuesfor§18

L/Payment enclosed § __ _ i.124 issues for $30
CIVISA I MC AE 1 Billme 1 136 issvesfor $45

Card #_
Interbank #
Signature
Name __
Address, ST a i S S e

ity — T e s Slates — W Zip

Please allow 6 to B weeks for delivery

= Canadian: | yr. only/$20 in {.S. Funds
L m:crocomputmg Foreign: | yr. only?$28 in U.S. Funds
. ® P.0O.B. 981 ® Farmingdale N.Y. 11737

+TRS-80 is a trademark of Tandy Corporation. 30886




Madel W-Serles
Supports 9 sq. ft.
of antenna area
in 50 MPH winds.
CDR rotator
mounting plate in
top section. Rigid
base mount
included.

Model LM-Series
Supports 16 sqg.
ft. of antenna
area in 60 MPH
winds. Large top
section for all
CDR and small
prop pitch
motors. Tili-over
aption.,

Model TM-Series
The Sky Needle
series supports
large amateur
beams. Hinged
base mount
included for
concrele base.
Geared tele-
scopic winch
inciuded. Motor

included with 70,

90" & 100"
models,

Come to Tri-Ex for innovative tower design and
engineering! Our towers are famous all over the
world for their strength, stress and wind resistance.
Now you can buy a superior Tri-Ex tower at

FACTORY SAVINGS!

Choose your metal. Towers can be fabricated in
steel to ASTM Specifications with hot-dipped gal-
vanized finish (done after construction so that inside
surfaces are zinc-coated, too). Or in Triexium™, our
lightweight, corrosion resisting, high-strength light

alloy.

Tri-Ex HAM towers are available self-supporting or
guyed, take your choice. The W series of crank-up
towers, the LM series of crank-up/tilt-over towers
and the TM sky needies are self-supporting.

Use your charge power to buy your tower. Tri-Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or which
size tower is right for your antenna, call Bill Salerno,
his technical sales know-how is ready to serve you.

[ ] @
ri=Ex -
TOWER CORPORATION

7182 Rasmussen Ave., Visalia, CA 93277

w Reader Service—see page 274

Save You 25%)!

.,
I
I
I
I
I
|
I
~ |
1
I
I
I
I
I
I
|
I
I
I

oo

TOLL FREE
800-526-5277

in New Jersey
201-279-7528

CALL NOW
or
USE THIS HANDY ORDER FORM

Mail to Tri-Ex Tower Corp.
7182 Rasmussen Avenue, Visalia, CA 93277

.;\

O Check Enclosed

[ Visa | vrsa*

Expires

Signature

Wind Load Factory
or 50 MPH Direct
Antenna Load Price

6.0 5. F1. 492.00
9.5 8q. Ft1 435.00
8.6 5q. FL.1 668.00
5.08q. Ft.f 913.00
9.0 Sq. F1. 546.00
9.0 8g. F1. 844.00
9.0 Sq. Ft. 923.00
9.0 Sq. 1.816.00
16.0 Sq. Ft. 1.064.00
16.0 Sq. Ft. 1.537.00
16.0 Sq. Ft. 2.826.00

16.0 Sq. Ft.

Nested
Height

Extended
Height

130" 40
200 57 35
20' 10" 50°
MW 65** 21' 37 65’
W36 20' 6" L
W51 21' Q" 51
WT 517" 21 Q" 51
WEer 22' 0" 67
LM 237" 20" 67 37
LM 354°" 21 0" 54
LM 470" 23’ 6" 70

LM 470D e .
Maotorized 236 70

TM 490*"
Sky Needle

MW 50°"

3,221.00

28' 0" 0’ 37.8 Sq. Ft. 10,560.00

“Triexium™

**Also available in Triexium. Please consult factory for prices.
tWhen properly guyed 2 positions.

tRoof bracket or guyed at 1st level.

NOTE: All products FOB Visalia, CA. Prices and specifications
subject to change without notice. Ninety day limited
warranty, California residents add sales tax.
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Lecnard A. Stefanelli NBAD
260 Columbus St.
Efyria OH 44035

Late Check-Ins Come Now

— zero-beat on this computerized NCS system

L=END LIST
F=FIND CITY

R=LIST ENTRIES T=LIST TRAFFIC C=LCOOK FOR CALL
E=EDIT X=DELETE CHECE-IR

THIS IS5 A SCRATCH PAD FOR CHECK-INS
=

Fig. 1. Program initializes to this display.

L=END LIST
F=FIND CITY
THIS 1S A SCRATCH PAD FOR CHECK-INS
? NEAD

T KBEAM

? UCs
>
2

R=LI&T ENTRIES T=LIST TRAFFIC C=LOGR FOR CALL
E=EPIT X=DELETE CHECK-IN

? WBAVI
?E

Fig. 2. Full and partial callsigns entered during check-in.

WBAD

WHAT 15 THEE CORRECT CALL SIGN?

WHAT 15 THE NAME? LEN

WHAT 15 THE QTH? ELYRIA

WHAT 15 TEE TRAFFIC (NONE-PRESS ENTER)? OBZRLIK

HOT AVAILABLE YET

{PRESS ENTER}? _
Fig. 3. After last check-in, additional information |is
entered for each station.

KBEBAN
WHAT 15 THE CORRECT CALL SIGN? KBBAM
WHAT IS TEE NAME? BILL

WHAT IS5 THE OTE? OBERLIN
KBBAM CALL MBAD LEN HE I5 LOGRING FOR TDUR CITY

WHAT I3 THE TRAFFIC {(NORE-PRESS ENTER}? DETRQIT
HOT AVAILABLE YET
{PRESS ENTER)? _
Fig. 4. When KB8AM’s QTH was entered, the program im-
mediately announced that NBAD was looking for that city
{Oberlin).
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During my years as an
amateur radio oper-
ator, | have served as a net
control station for a few
different nets. One of the
requirements of a good net
control station is the abili-
ty to keep track of all the
stations that have checked
in and to know where they
are located and if they
have any traffic. | used to
use quite a bit of paper to
do this, and my penman-
ship during busy sessions
was more of a hindrance
than an aid in operating.
Since the TRS-80 Level Il
has such good string-
handling ability, | decided
it was time to do away with
all my chicken scratching.

“Net Control” has been
used at my station for
about a year now, and it
sure makes for a much
smoother operation.

Normally, in net opera-
tions, the net control op-
erator asks for people to
check in with him by giving
their callsigns. After he has
gathered a certain number

of check-ins, he goes back
and systematically “‘runs”
each station through the
net.

Basically, what the pro-
gram does is ask for a list of ~
new check-ins. When net
control asks for check-ins,
there usually is mass con-
fusion and not all of the
callsigns are intelligible. It
is up to the control station
to get enough of each call
to separate them one from
another. So, for the pro-
gram, it is necessary only
that a portion of each call
is entered. {It is desirable to
have the complete callsign
go in, but it is not neces-
sary.)

When everyone has
checked in, or when the
service control station de-
termines that he’s had
enough, he halts any fur-
ther entries. The program’s
list is halted by typing the
letter L on the line after the
last callsign. This tells the
computer to start doing its
thing.



1 NBAD LEN

2 KIBRM aILL
1 WA3UCS STEVE
4 WBAVIK JOHN

EXE OF LIST 50 FAR 7 _

fig. 5. The R command lists all check-ins.

Since a new check-in list
has been set up, the pro-
gram will now go to the top
of the list and take each
station separately, just as
the net control normally
would. On most nets, the
NCS would ask for the op-
erator’'s name, his location,
and for any traffic he may
have. The program starts
out by asking for the cor-
rect callsign, since the NCS
may have gotten only part
of it the first time. If the
NCS was quick and got the
call right the first time, he
merely hits ENTER and the
call will be retained.

When the right cail is
entered, the system asks
for the name of the check-
in. Some nets do not want
this, but it’'s my opinion
that it adds a more per-
sonal touch. If no name is
given, simply press ENTER
and an N/A is substituted.

The program next asks,
“WHAT IS THE QTH?” This
is entered. | use an abbre-
viation for almost every
city to save time and mem-
ory. (Being an air traffic
controller, and since al-
most every city has an air-

port, | use a prescribed
three-letter airport iden-
tifier. For example, St.

Louis = STL, Chicago =
ORD, Cleveland =CLE,
etc.) Watch out if you do
this, however: If an abbre-
viation is used for a city or
for traffic, it must be used
throughout the entire ses-
sion,

After the QTH, the com-
puter asks if there is any
traffic. I1f there is none,
simply press ENTER. If traf-
fic is listed, enter it—either
the callsign of the station
needed or the location
sought, and ENTER.

The computer now will
store all of the infermation

and repeat the above steps
for each check-in left on
the list. When it comes to
the last entry (the one be-
fore the L), it will “run” him
and return to the command
mode; the TV will display
“THIS 1S A SCRATCH PAD
FOR CHECK-INS.” (See Fig.
1)

There are seven com-
mands available to the
user:

L=LIST END

R=LIST ENTRIES

T=LIST TRAFFIC

C=LOOK FOR CALL

F=FIND CITY

E=EDIT

X=DELETE CHECK-IN
Their functions are more

or less self-explanatory. L

stops the check-in scratch

pad and sends the program

to gather all the info about

each station.

Once the first check-ins
are entered, the other six
commands are useful. If R
is typed in, the program
will give vou a list of all the
stations entered so far (#,
call, name, QTH, traffic).
Ten stations will be dis-
played at a time until all
have been read out.

Command T lists all the
traffic that is being looked
for and the stations that
have that traffic.

If you have a long list of
checked-in stations and
don’t want to read through
the whole mess with the R
command to see if a par-
ticular station is on the net,
use the C command. Type
C and ENTER; the com-
puter asks “WHAT CALL
SIGN ARE YOU LOOKING
FOR?" and vyou answer,
then press ENTER. If the
station has been entered
previously, the program
will come back with his (or
her) name, call, QTH, and
the number assigned on

THIS IS A LIST OF ALL THE TRAFFIC WE ARE LOOKING FOR

L e R  d e L T e e S T I T T T ]

DETROLIT

BY EB8AM

{PRESS ENTER TC CONTINUE}? __

HEILE  ——m-m

BY WA3OCS

Fig. 6. The T command lists unresolved traffic.

WHAT CALL SIGN ARE YOU LOOKIKG FOR? NGAD
LEN NEAD IN ELYRIA CHECKED IN # 1

{PRESS ENTER TO CONTINUE)? _

Fig. 7. The C command looks for a particular callsign. F

does the same for cities.

NBAD LEN

ELYRIA

WiAT GG YCU WANT TQ CHANGE -

CALL
NAME
oTH
TRAFF1C
3 NOTHIKG

PR R

Fig. 8. The F command allows yvou to edit an entry.

the list, or it will tell you
that he hasn’t checked in
vet by the fact that he’s not
listed.

The F command works
the same as the C com-
mand except that it looks
for cities instead of call-
signs.

The E command was pro-
grammed probably be-
cause | am a lousy typist. It
allows the user to edit any
previous check-in already
on the list. When the com-
puter is in the command
mode (“'THIS IS A
SCRATCH PAD FOR
CHECK-INS"), type E and
press ENTER. The program
then asks “WHAT NUM-
BER DO YOU WANT TO
EDIT?” The number can be
found using the R com-
mand as described above.
If you want to edit the last
station on the list, just hit
ENTER.

The computer now will
respond as shown in Fig. 8,
and you reply with the ap-
propriate number. The
computer then asks for the
correct information, which
you enter.

Command X drops a
check-in from the list. Type
X in the command mode
and press ENTER. The com-
puter then asks “WHAT
NUMBER DO YOU WANT
TO DELETE?” (which can
be found with the R com-
mand). Enter the number

for the station leaving and
hit ENTER. The station will
be removed and everyone
after him will be moved up
one to fill his slot.

There is one more com-
mand that is transparent to
the operator: the D com-
mand (DROP). In the com-
mand mode, typing D and
ENTER will get the prompt
"WHAT CALL SIGN DO
YOU WANT TO DROP? If
vou answer with a call on
the list, the program will
place an asterisk at the end
of the call string and also
at the end of the QTH
string, It also deletes any
traffic the station had
listed. The addition of the
asterisk makes string
comparison impossible for
the other functions (unless
you add the asterisk to the
call or QTH when you use
the other commands).

This command could be
used when a station hooks
up and moves off the net
frequency or says he is
checking out but will he
back in a few minutes.

The description of the
program so far makes it
seem like a TV typewriter
program for storing a list of
all the stations that have
checked in. It is much
more than that, however,
and here is where it shines.

When someone checks
in, a data base is set up
with call, name, QTH, and
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16 REM INITIALIIE

23 CLERR15@B : DIM CS({ldd},
189 REM MAIN PGH

165 X=1:2=1

¥§(l1ed),c5(l8e),Ts(108)

118 CLS:PRINT"L=END LIST","R=LIST ENTRIES","T=LIST TRAFFIC","C=LO0OK FOR

CALL®, "#=FIND CITY","E=EDIT", "X=DELETE CHECK-IN":

") :PRINT" THIS IS h SCRATCH PAD FOR CHECK-INS™

133 INPUT C§(X}

135 IF CS(X)}=""THEK GGTCl38

137 IF C§iR}="X" THEN GOTOl588

148 IF C§$(X)="L" THEN GOTO 288

158 IF CS{X}="R" THEN GOTO30@

160 IF CS(X)="T" THEN GOTO4OR

17¢ IF C$(X)="F" THEN GOTO508

182 IF C5(¥)="C" THEN COTO&EE

152 IF CS5(X)="D" THEK GOTCICE

195 IF CS{x)="E" HEN GOTO90R

197 ¥=K : X=X+l

198 GOTOL30

208 CLS:FOR X=1TOY

218 PRINTE286, C${X)

215 I1F CS(X)="L" THEN GOTO 118

226 PRINT:INPUT"WHAT IS THE CORRECT

223 GOSYB 1l@a

238 PRINT: INPUT"WHAT

235 IF N&(X}="" TEENM N$(X)="N/A"

24¢ PRINT;: INPUT"WHAT IS THE QTH";Q3$

242 IF @$(X)="" THEN Q$(x)="N/A"

245 GOSUB 1248

258 PRINT:INPUT"WHAT IS THE TRAFFIC

252 IP T5(X)="" THEN GOTD 266

255 GOSUEB 1Bag

260 CLS:KEXT X

278 Z=X : GOTOl12

380 CLS:PRINT" 2
FOR X=1TOY

318 PRINTX;"

320 WeW+l :

CLS :

3]

=

PRINT" #";* CALL",

330 KEXT X
333 PRINT:INPOT®
348 W=2:G070110

END OF LIST

"3 =CALL","NAME", "QTH", "TRAFF IC"

CALL SIGN";CS(X)

I5 THE NAME"NS{¥)

58]

(NONE-PRESS ENTER}";T§{X}

: PRINTSTRINGS (63,"-"):

"3C8 X)L, NN}, Q8 (X}, TSR]
IF W=1¢ THEN PRINT:INPUT"{PRESS ENTER TO CONTINUE}";G$:W=@ :
"HMAME" , "QTH" , "PRAFFIC" :

PRINT STRINGS$(63,"

50 FAR ";:GS

486 CLS: PRINT™ THIS IS A LIST OF ALL THE TRAFFIC WE ARE LOOKING FOR":PR

INTETRINGS (63, "%")
416 FOR X=1T0Y

415 IF T§{X)="" THEN NEXT X ELSE PRINT T${X);" --—-- BY ";C5{X), : N
EXT X

44% PRINT: “RINT IKPUT ° [PRESS EXTER TC CONTINUE)®;G% : GOTO 113

582 CLS PRINT: FRINT: INPUT WHAT CITY ARE ¥YQU Loonixc FOR"ITS

HECKED IN & ";X :
528 NEXT X
525 IF Q=@ THEN PRINT F§;"
538 PRINT:PRINT:INPUT" (PRESS ENTER
54¢ 0=0:G0T0 1l8

0=1

686 CLS :
s

61g FOR X=1T0Y : IF FS C§ (X} TAEN B
CHECRED IN #";X : Q=1

615 NEXT X

62F IF Q=B THEN PRINT F5;" IS KOY

639 PRINT:PRINT:INPUT " {PRESS ENTER

&§48 D=8:GOTDI1R

783 CLS

718 PRINT:INPUT" Wi

728 FOR X=17TDY : I
yo==

738 NEXT X

748 GOTQ 118

929 CL8 : N=Y

T CALL SIGN
F8=CS(X} THEN C

: INPUT "WHAT NUMBER D

B1¢ CLS:PRINT:PRINT CS(N},HE(R),Q5{N}

$(X) THEN PRINT NS(X):" ";C${X);"

DO YOU

= "'"S{Xlr' C

IS NOT AVAILABLE YBT"

TO CONTINUE) ";:G§

PRINT:PRINT:PRINT: INPUT® WHAT CALL SIGN ARE YOU LOCKING FOR":F

RINT HMS(XY:" ":C8(¥):" I8 “:08(Xi; "

AVAILABLE YET"
TO CONTINUE)":G§

WAHT TG DROP ;7S

S{XE=CH(X)+" =":08(X)=05(X1+" "":TS(X

O ¥YOU WART TO EDIT";
JTS{N}

928 H=S:PRINT:IHPUT " WHAT DO YOU WANT TOD CHANGE :

1 CcaLL

2  HAME

3 qry

4 TRAFFIC

5 NOTHING
932 WHAT
S48 " WEAT T

958 I
369

N INPUT® WEAT I N
IF ©=4 TFEN INPUT" wHAT IS THE
: CH(X)=CS(N) : GOSLB 1

995 GOTO 118
1088 FOR C=1TOY-1: 1F T$({X)=C$(C) TI
€z IR ";Q8(C);" CHECKED [N 2

1894 NEXT C
18865 IF Q=1 THEN T§({X]1="":GOT01015
1815 FCOR C=1TOY-1:IF TH{X)="" THEN
NT CH(X);"=—" NS (C):" “5CS(C):
1616 MEXT C:IF R=1 THEN T$(X)}="":GO
162¢ IF Q=2 AND R=8
ER) ";G§: RETURN

1030 Q=@:R=0 INPUT" (PRESS ENTER

THEN PRINT " NOT AVAILABLE ¥YET" :

CQRRECT

¥ CS(“) HS

K $ TSN
BBE TS(N)= 5(XJ H

HEN PRINT Ce XY=
",

N5{C;" ;08|

Q=

CCTOLELE ELSE IF TE(X)=0S{C] TREN
" IM ";08(C);" CUECKED IN & ";C: ==1

TOLE1E

INPUT "(PRESS ENT

TO CONTINDE)":G$ : RETURN

1ied POR C=1 ~1 +IF TH{C)=C$(X} THEN PRINT CS{X};* CALL " CS(C);"™ *:
NS{C);" HE I5 LGOKING FQR YOU" :Q=1

1185 IF Q=1 THEN T${C)="" : (=2

111 MNEXT C

1148 Q=B:RETURN

1288 FOR C=1TOY-1 : IF T$(C)=Q$(X) THEN PRINT CS(X]);" CALL ";CS(C):" *“:
N$(C);" HE IS LOOKING FOR YOUR CITY" : Q=1

1285 IF Q=1 THEN T${C)="" : C=6

1218 HEXT &

1248 Q=@ : RETURN

1588 CLE:INPUT"WHAT BUMBER DO YOU #

1518 FOR X=DTOX:CS(XK}=CS(K+1) :NS(X}
MEXT K : X=X-1:¥=Y¥Y-1:7=F-1: GO

DONE

ANT TC DELETE™:D
=NE(K-1) 108 (K) =QS (B+1) = TS{KI=T$(K+1):
TGL18

Program listing.

traffic. As each element is
entered for the sta-
tion—for example, his cor-
rect callsign—the program
scans everyone else’s traf-
fic to see if that call is be-

ing looked for, If it is, the
program automatically lets
the NCS know. The same is
true for the check-in’s
QTH; as soon as his loca-
tion is entered, is com-
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PRINT STRINGS(63,"-

pared to the list to see if
anyone can use it. If 50, the
program tells you who is
looking for the city, his
callsign, and his name. If
matches are found, the
program reworks the data
base and deletes the traffic
from the appropriate sta-
tion(s), keeping everything
up to date.

If the check-in has traf-
fic, upon entering it, the
previous stations are
scanned, and if someone
has what he’s locking for,
the computer lets you
know and updates the data
base.

From my experience,
this system sure beats look-
ing through five pages of
log trying to see if you can
match up one station with
another.

It is my impression that
non-programmer types like
myself who submit pro-
grams for publication are
apologetic for their tech-
nigue. | am not. There is no
structure and | do not im-
ply that good technigue
has been used. Undoubted-
ly, memory was wasted
and speed could be im-
proved, but the algorithm
works and, as far as | have
seen, no bugs are preva-
lent. Please change things
around if you are inclined
to do so.

Program Modifications
and Explanations

1 do not have a TRS-80
computer. | use a home-
brew Z-80 system with 7K
of static RAM. My system
is configured the same as
Radio Shack’s, and, to the
operator, there is no differ-
ence between the two ex-
cept for all the flashing
LEDs and a slightly larger
size. 7

If you are using a Level 1]
with 16K of memory, you
should change line 20. It is
not necessary that the
change be made, but since
I run only 7K of RAM, |
have to limit my string
space. Line 20 dimensions
how many stations can be

put into the program and
clears string space.

Line 920 probably needs
explanation (see program
listing). What vou see is
what actually is entered,
but after each line of print-
ing, press the DOWN AR-
ROW key; don’t enter a
bunch of spaces. Every-
thing else should be pretty
straightforward.

Final Notes

Sometimes the obhvious
is not so obvious! When
the program is first run and
a list of check-ins is en-
tered into the system, an-
other list can be added
whenever the command
mode appears. The new list
is added to the existing
list(s) and, in actual opera-
tion, | have gotten up to
about 75 stations in the
program at one time. Ex
ecution time with this num-
ber is fast enough for
smooth operating, but, of
course, is nhot instanta-
neous.

My system topped out at
around 80 stations listed,
but only because there is
not enough string space
available with the CLEAR
1500 statement in program
line 20. 16K systems should
have no problem handling
the full 100 stations, if
CLEAR 1500 is changed to
a value of, say, 2500.

There are no error-han-
dling routines, so if you
feel you will exceed the
100-station limit or the
string space that's set
aside, use the X command
to remove all the stations
that are no longer around.
If the above are exceeded,
the program will BOMB
and you will lose all the in-
formation that has been
entered. Error-trapping in
the main program would
have been nice, but 1 didn't
have the memory to sacri-
fice. If you feel you are
close to string-space limits,
BREAK the program and
print the string space avail-
able, (PRINT FRE(A$%), then
type CONT.H
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Computerize your log book

with QSL Manager

How many times have you looked at your log book and
wondered if you remembered to send a QSL to that
operator you worked last week? Or perhaps you sent a QSL,
but you can’t remember getting one in return. The QSL
Manager program will help you set up a computerized log
book that will give you fast, efficient access to your records.

The program will allow you to make complete log entries
which include: date, time, call sign, name, band, both the
sent and received signal reports, the mode, whether a QSL
was sent or received, and any remarks you want to add. Up
to 1400 entries can be recorded on diskettes (depending on
how many disk drives you have).

You won't have to fumble with index cards or papers
when you're in the middle of a contact. The QSL Manager
program has a built-in search function that will locate and
present the information on any call sign in your records.
You can even list all the QSCOs for a particular data, time,
band worked, mode, or a specific signal report. The pro-
gram will even give vou a list of all entries where a QSL was
sent but none was received in return.

The QSL Manager program has built-in editing features
that let you always keep your log book up-to-date. Of
course, there’s also a command that lets you output your
log entries to a printer for hard copy.

In that next QS0, knock their socks off with your infalli-
ble memory. Just don’t tell them vou use the QSL Manager
program.

This package requires the following minimum system:

1. A TRS-80 Level Il with 16K RAM.

2. An Expansion Interface with 16K RAM (or more).

3. One or more disk drives.

4. Any compatible Disk Operating Systemn.

5. A printer (optional).

Pkg. 0151RD (disk-based version) $19.95.

[TO ORDER: Look for this program at the dealer nearest

you. If your store doesn’t stock Instant Software send
your order with payment to: Instant Software Inc.,
Dept. 8/73, Peterborough, N.H. 03458 {Add $1.00 for
handling) or call toll-free: 1-800-258-5473 {VISA,
Master Charge and American Express accepted).

Instant Software

Peterborough, New Hampshire 03458

o 337 A trademark of Tandy Corporation

« Reader Service—see page 274
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Fd Ingber WABAXX
10816 Northridge Square
Cupertino CA 95014

A Computer-Controlled

0 ne of the most natural
combinations of mi-
crocomputer technology
and amateur radio is in re-
peater control. Using the
real strengths of the com-
puter to build in features
not feasible without it is the
challenge. But selecting the
features that are truly use-
ful for the average user is
also part of the challenge.

Ideally, the repeater

Talking Repeater

— part I: Introduction

should be clean, pleasant to
listen to, and be responsive
to simple commands of its
users. The fact that the re-
peater is controlled by a
computer should be trans-
parent to its users; once the
project is complete it's the
features, not the computer,
that are important,

This article describes a
control system built for a
small, closed 220-MHz re-

peater in northern Califor-
nia. The work was shared by
Bruce Martin WABEQS. The
features incorporated in-
clude all those on our orig-
inal ““wish list” -— everything
within reason that we felt
would be useful on the ma-
chine. The controller has
been in operation, perform-
ing as intended, since June,
1979.

This isn’t intended to be a

Photo A. Repeater is self-contained inside a 19-wide cabinet, with the exception of
1C-225 two-meter remote base and audio tape cartridge machine (not shown),
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construction article, but
hopefully it will present
ideas helpful to anyone
considering a similar proj-
ect for repeater control or
for other dedicated micro-
computer applications.

Repeater Features

A key to an interactive,
well human-engineered re-
peater is the use of speech
synthesis. With a voice,
commands can be echoed
and information can be pro-
vided on almost a conversa-
tional basis. The voice
should sound natural and
be intelligible. Speech-
synthesizer boards from
Telesensory Systems' were
used, which provide the
voice. They're easy to con-
trol and are highly intelli-
gible.

With the widespread use
of low-power handie-talk-
ies, it’s often useful to
check how well you're get-
ting into the machine.
Often, when inside a build-
ing it’s helpful to find a “hot
spot.” By simply pressing
touchtone™ keys the
repeater reads back an
S-meter reading. Similarly,
frequency error can be
measured and read back to
check on frequency drift or
to net a new crystal onto
channel.

The autopatch operation



is simplified and refined to
allow easy access and, at
the same time, to protect
the repeater owner against
unauthorized and long dis-
tance calls. The phone
number entered is read
back to the user, allowing
him to cancel the request if
he entered it wrong. The re-
peater actually does the
dialing, virtually eliminat-
ing wrong numbers, Before
dialing, the repeater checks
the phone number prefix
against a table of local dial-
ing prefixes to determine if
it's a toll charge. Toll calls
can be made, but require
more user interaction. This
makes the user aware that
the call will be billed, and
prevents abuse by unautho-
rized users.

Aside from standard
phone-patch operation, a
versatile autodialer is
available for frequently
called numbers. Storage of
phone numbers is in CMOS
RAM, with independent
battery backup, allowing
users to enter any local
phone number into any of
sixty autodialer locations as
well as to change or move
them at any time. The num-
bers are loaded over the
air using touchtone com-
mands. The autodialer
greatly improves the safety
of patch operations when
the user is driving. Auto-
dialer location and phone
number readback ensure
dialing the correct number.

Single-digit access to the
telephone operator simpli-
fies emergency communi-
cations. A simple touch-
tone sequence accesses the
“time lady,” so there’s no
need to build a time-of-day
clock into the repeater {got
away easy on that one).

The reverse autopatch
has been taken a step fur-
ther, allowing a directed
ringback. When someone
wants to contact a user of
the repeater, a phone call
to the repeater and entry
of the correct command
causes the machine to say

;:PEI |

R R L L LY i

Ao TR

AR RRTETE"

Photo B. Pragmatic Designs CPU-TA microcomputer for dedicated applications. 1/Q in-
terfaces through 26-pin Great fumper™ cables (A P Products). Breadboard area allows
customizing to fit the application.

the call of the individual,
then “ring” until picked up
or until a one-minute timer
times out.

‘ TOUCH TONE INTERFACE BOARD
[ ansLos mTERFAcE BOARD

170 BOARD

J

I/0 BOARD

The repeater can be tied
to two meters as a remote
base. The two-meter equip-
ment is an lcom 1C-22S and
is programmed by the user
to any frequency between
145.8 and 148 MHz, for sim-
plex or plus or minus 600-
kHz transmitter offset. The
repeater reads back the fre-
guency and offset when
changed. The remote base
transmitter is enabled inde-
pendently, allowing moni-
toring only and talking over
the two-meter signals. The
remote base allows fiexible
emergency communi-
cations should the need
arise,

Since the control over
the air is by touchtone com-
mands, a touchtone pad
test feature allows check-
ing pads by reading back
any sequence of keys sent.

The repeater operates
with a long hang time, with
a beeper to indicate the end
of a transmission and timer

| PROM BOARD

i CMOS RAM BOARD

| RAM BOARD

CPU BOARD

/‘ L — T

EXPENSIVE APPROACH

5-100 BOARDS

SINGLE BOARD MICROCOMPUTER

PROM

CPU CHIP

PROM

RAM-T1/0 CHIP

BREADBOARD
AREA

=]
1

RAM—T/{ CHIP

LOW COST APPROACH

Fig. 1. Expensive approach vs low-cost approach to dedi-
cated application microcomputer.

reset. An audio-delay line is
used to allow muting of the
received signal squelch tail,
as well as to mute touch-
tone command signals. The
absence of the double ker-
chunk heard on most
repeaters makes the
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machine far more pleasant
to listen to.

The speech synthesizer
allows voice rather than
CW IDs. Exor, the little man
with the voice, tries hard to
avoid interrupting a conver-
sation and will never talk
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fig. 2. Repeater hardware block diagram. Microcomputer provides all timing and control.

over anyone. Since an 1D is
required at least every ten
minutes, starting at six
minutes in the repeater
looks for a hang-timer time-
out to work in its ID. By
nine minutes in, it will try to
ID at the end of a user’s
transmission and, if all else
fails, Exor will get out his
key and ID in Morse code
over a conversation at ten
minutes in. |If someone
starts to transmit while he’s
speaking, he’ll stop and
wait for another opportuni-
ty so as not to be rude.

An audio tape cartridge
machine contains another
voice 1D —this one by
Nancy. She is touchtone
commandable and also
comes up every thirty min-
utes on the hour and half
hour for a time-reminding
ID. If a QSO is in progress
when she’s scheduled to
Photo C. Repeater control hoard. Main board mounts on the cabinet’s “frant door ”  speak, she waits until the
Clockwise from upper right are CPU-TA microcomputer, audio delay line, audio mixers, end (hang-timer timeout).
phone patch, and dc-dc converter. As a result, she never inter-
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rupts but often gets in the
last word of a QSO.

Design Approach

Several approaches can
be taken in selecting the
computer used in a repeat-
er controller. A number of
commercially available
boards —CPU, RAM, ROM,
[/O, and other special func-
tion boards~could be as-
sembled to form the com-
puter, For example, an
$-100 motherboard plus off-
the-shelf $-100 cards would
do the job nicely, but would
cost well over %1000 A
more cost-effective ap-
proach (and the one used in
this project) is to use a
single-board microcomput-
er specifically intended for
dedicated applications. The
computer is treated as a
programmable logic block
in the system. The board
selected includes enough
breadboard area right on
the board for customizing
and interfacing to the rest
of the repeater and costs
only $160 as a kit. Aside
from the low cost of this ap-
proach, reliability is
enhanced because of the
very many fewer compo-
nents and interconnections
of a single board computer.

The 8085A CPU was se-
lected based on program-
ming experience and devel-
opment capability. The
BOB5A is also ideal in that it
can be configured for a
very low parts count but
complete computer, with
all the software power of
the original 8080. 1t also has
a versatile interrupt struc-
ture built in, high speed,
and single + 5-volt supply.

The Pragmatic Designs?
CPU-1 Single-Board Micro-
computer uses the B085A
and its LSI companion,
8155, which provides 256
bytes of RAM, 22 1/O lines,
and a programmable count-
erftimer. The CPU-1A uses
two 81555 and was select-
ed for this project. Up to 4K

terfacing can be placed
neatly in CPU-1’s bread-
board area.

A fundamental design
decision made at the be-
ginning of the project (one
made in any microcomput-
er project) was determining
which functions would be
impiemented in hardware
and which in software. In
general, this decision is
based on minimizing over-
all cost, which primarily
includes development cost
and manufacturing cost.
Since software is largely a
one-time development cost
while hardware costs are at-
tached to each unit pro-
duced, the decision de-
pends on how many units
are to be produced. If many
are to be built, a software-
intensive design is preferred
because the development
cost is spread out over the
large number of units, while
manufacturing cost is mini-
mized because of the re-
duced amount of hardware.

In this project, where on-
ly one repeater controller is
to be built, implementing in

MEMORY KEYER
EAKTHROUGH!

|
H
1
B
.
i
N

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up ta 2,000 character
memory, automatic serial number, beacon mode,
anhd automatic morse trainer mode.

_ CALL TODAY
KRYDER ELECTRONICS
5826 Northwest 50th, MacArthur Square Shopping Center
Okla. City, Okla, 73122 (405) 783-1851

Brings you the
Breakthrough!

of EPROM can be accom-
modated directly on the
CPU-1. Customizing and in-

Photo D. Development system consisting of IMSAI 8080, dual floppies, keyboard, and 97
CRT. ROM-simulator boards connect to small dedicated application microcomputers for
in-circuit emulation-type software debug.

ki
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Photo £. Repeater in final checkout. Program runs cut of ROM simulator in IMSAI to al-

low rapid program changes.

software only those func-
tions difficult to implement
in hardware would be rea-
sonable. But since the goal
of a hobby project is not to
minimize cost but to learn,
I bit the bullet and made
the design heavily software-
intensive. A general-pur-
pose, real-time software
nucleus was developed
which has been applied to
other projects since starting
the repeater design. The
control system illustrates
the capability of a mini-
mum-configuration micro-
computer. Reliability and
power consumption are im-
proved in the system as a
result of the minimum-
hardware approach.

Hardware

The repeater hardware
will be discussed in detail in

RESET

NITIALIZETION
MODULE

"
J—'___—-_—_—.
FOREGROUND —
MOOULE b

parts Il and il of this article,
but an overview can be pro-
vided by the block diagram
in Fig. 2. The rf portion of
the machine consists of a
split-apart Midland 13-509,
with a preamp and 50-Watt
power amplifier. A duplexer
allows use of one antenna
for both transmitting and
receiving.

The microcomputer pro-
vides all timing and control
required by the repeater.
The CPU-TA contains the
CPU, RAM, ROM and /O
for the microcomputer.
Mounted in the breadboard
area of the CPU-T1A is a
digital-to-analog converter
(D{A) for tone generation. A
software-controlled analog-
to-digital (A/D) converter is
formed with the D/A plus
the comparator and analog
multiplexer. The Telesen-

TRAFP
INTERRUPT
MODULE

BASKGROUND
MODULE

Fig. 3. Software nucleus block diagram.
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sory speech synthesizer
boards and a small CMOS
RAM board with battery
backup plug into connec-
tors mounted on the CPU-
1A. A watchdog timer
generates a reset pulse if a
software bug or noise glitch
causes the computer to
crash and be unable to ser-
vice the timer.

The touchtone receiver
connects to the 220 re-
ceiver and to the phone
line. Audio mixers under
computer control connect
the proper audio sources to
the 220 transmitter and to
the phone line. The audio-
delay line circuitry allows
muting of squelch tails and
touchtone signals before
they reach the transmitter
audio input.

The two-meter [C-225
synthesizer is programmed
by ten output bits from the
microcomputer, with sim-
plex or plus or minus
600-kHz transmitter offset.

The power supply con-
tains a de-dc converter for
the negative supply so that
only +12 volts is required
for repeater operation, sim-
plifying battery backup. If
ac power fails, the micro-
computer reduces the pow-
er level of the transmitter

and shortens the repeater
hang time to conserve
power.

Software

Writing a large program
to control a system in real
time is quite a bit different
than writing small applica-
tions programs which run
on a general-purpose micro-
computer. There are lots of
books that describe assem-
bly language instruction
sets in detail and guide the
newcomer through exam-
ples of writing small pro-
grams. Real-time control
programming, however,
where the computer is ap-
parently performing many
control tasks simulta-
neously, is an area that
hasn’t been widely written
about. We're pretty much
on our own.

There exists from Intel a
Real-Time Multi-Tasking
Executive [RMX/80TM)
which provides the soft-
ware nucleus for a system
such as the repeater con-
troller. Since it costs $2100
and reguires use of their
$15k development equip-
ment and their $500 single-
board computer, | chose
not to use it.

The key to approaching
the software development
in a project such as this is to
find or design a simple,
general-purpose nucleus
with enough capability to
handle the specific job. The
nucleus will be described in
detail in part Il of this arti-
cle, but Fig. 3 illustrates its
fundamental organization.

An Initialization module
sets up the hardware and
program variables on pow-
er-up or reset.

The Foreground module
manages ‘“‘foreground
tasks,” which include activ-
ities such as speech synthe-
sizer control, tone genera-
tion, and command se-
quence detection.

The Background module
is an interrupt routine exe-
cuted every 5 ms. It moni-
tors receiver squelches,
phone ring, and other status



signals. It decides transmit-
ter off/on and phone offion
hook. The Background
module also performs peri-
odic A/D conversions and
stores the results in
memaory.

An important element in
the Background moduleis a
general-purpose timer
structure. Any number of
independent timers may be
implemented, with limita-
tions based only on total ex-
ecution time relative to the
interrupt period. Each timer
has a unigue routine asso-
ciated with it which is exe-
cuted on timeout of that
particular timer. The re-
peater controller uses 19
timers, for such functions
as beep timer, hang timer,
phone-patch timeout,
phone-answer delay timer,
etc.

Finally, a separate Trap
Interrupt module loads
touchtone commands into
a RAM buffer when re-
ceived, to be evaluated
later by the sequence de-
tector in the Foreground
module.

While developed specifi-
cally for the repeater-con-
trol software, the nucleus is
general purpose and can
easily be adapted to many
similar real-time control ap-
plications.

Development Equipment

The development ap-
proach used in this project
was ROM simulation—the
program ROM of the re-
peater’s computer during
development was actually
RAM inside an IMSAL 5-100
computer. Three Pragmatic
Designs DBM-1, 2K-byte
ROM simulator boards
were used.

The ultimate approach to
microcomputer develop-
ment is CPU in-circuit
emulation. The CPU in the
microcomputer under de-
velopment {target) is re-
placed by a cable which
goes to the development
system computer. The de-
velopment system can then
emulate the target com-

Photo F. Repeater simulator used during software development before checkout was

possible on actual repeater.

puter's CPU and any com-
bination of RAM, ROM, and
I/O. The cable is the link
between the powerful
diagnostic capability of the
development system and
the realities of the target
computer hardware.

Development systems
with full in-circuit emula-
tion capability, such as the
Intel MDS or Tektronix
8002, cost $15-20k, putting
them beyond the reach of
many potential users. Emu-
lation of just the program
ROM rather than the CPU is
an effective alternative ap-
proach to developing and
debugging small- to medi-
um-sized programs which
run in target hardware. The
link from a low cost $-100
computer can be through
the target computer’'s ROM
sockets. A ROM simulator
looks like RAM to the
development computer,
and like ROM to the target.
The target program can be
loaded and modified from
the console of the $-100
development computer but
can run in the target com-
puter, allowing rapid pro-
gram changes as bugs are
found and corrected.

The development equip-
ment used in this project
consisted of an IMSAL 8080

with 28K of RAM, a pair ot
Persci full-sized floppy disk
drives, and three Pragmatic
Designs DBM-1, ROM simu-
lator boards to simulate up
to 6K of program memory
in the repeater’s computer.

One of the most critical
requirements for effective
use of any development
hardware is good quality,
reliable system software —
disk-operating system, as-
sembler, and debugger.
Such software exists for
8080/Z80-based systems
from Digital Research.
The CP/MTM disk-operating
systemm manages access o
information stored on disk
and includes file-handling
utilities, a text editor, an
8080 assembler, and a
debugger program. Also
available from Digital
Researchd is MACTM, a
nicer assembler with
macro-capability, and
SIDT™, a debugger program
which allows symbolic as
well as absolute references.

This software must be
the greatest bargain in the
world of microcomputers
today. Comparable soft-
ware packages from Intel
for their development sys-
tems can cost several thou-
sand dollars, while CP/M—
in many ways better than

other industrially-available
system software—costs
about $100!

Since the software devel-
opment was spread out
over several months and
the repeater was not avail-
able until final checkout,
the bulk of the software
was checked out on a te-
peater simulator—LEDs
and switches simulating the
repeater’s functions (Fig. 4).
A simple circuit with key-
pad simulated the Mostek
MK5102 touchtone receiv-
er. An audio amplifier and
speaker were used to listen
to the speech synthesizer
and tone generator during
development.

The microcomputer
hardware was designed and
built in parallel with the
software development. The
hardware was tested first
using simple routines tun
with the ROM simulator be-
fore attempting to bring up
the repeater software.

When the hardware was
known to be working, the
basic software fore-
ground/background nucle-
us was brought up. Just a
switch simulating receiver
squelch and an LED indi-
cating transmitter status
were used to test a simple
COR and timer function. Af-
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ter the nucleus was known
to be working, the various
foreground and back-
ground routines were writ-
ten and tested to imple-
ment the features desired.
When the software was

complete and the remain-
der of the interface circuit-
ry was completed, the sys-
tem was ready to be inte-
grated into the repeater.
The machine was brought
down off the hill and the

mechanical work was done
to mount the new hard-
ware. The repeater simula-
tor was unplugged from the
computer, the control
board was plugged in, and
presto! —within a couple of

hours the repeater was
back on the air. The ma-
chine stayed at the low
level site for two weeks to
complete mechanical work,
do some rf work, make
minor software changes,
and let the system burn in,

w5y .
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Fig. 4. Repeater simulator. Switches and LEDs simulate the repeater’s status inputs and control outputs during software
development. Keypad plus logic simulates Mostek MK5102 touchtone receiver.
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Circuit
Mount

CM-600 $6.95"
RW-50 $2.98°

NEW CM-600 SOLDERLESS PROTOTYPE BOARD
CM-600 isauninue aystem for solderless construction of circuitprototypes, useful to
both engineers and hobbyists. The CM-600 is a4 neoprene board 44" (114mm) x 6"
(1B2mm) with 2280 holes on 100" (254mm) centers. Standard components
including DTP's are roounted by eimply inserting leads into the holeg in the long lifs
neoprene material. Interconnections are easily made using 20 or 288 AWG (0.8 or
0.865mm) wire jumpers. Fositive contact isassured by the elasticity of the hole, which
comipresses the leads together, To remove components or leads, sitnply pull out. This
facilitates easy circult changes making it ideal for treadboarding experimental
circuits. CM-600 also features numbered rows and columns for easgy reference.

~ Accessory Kit RW-50 contains 50 pes of AWG 20(0,8mm) insulated jumper wires of
assorted lengths from 3" (13mm) to 4" (100mm). Both ends are stripped and bent 90°
for easy insertion. In stock directly from

OX Machine & Tool Corporation -«
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R1R) 994-6600 Telex 1235091

*Minimurm billings $25.00, add shipping charge $2.00
New York State residents add applicable tax
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Buzz Gorsky K8BC
712 Hiliside Drive
Carlisie PA 17013

Murphy’s Own OSCAR Tracker

— simple pointer for satellite antennas

had decided to embark

on the video RTTY route
by way of the Radio Shack
TRS-80 and the Macro-
tronics M-80 ham interface.
Since N6EE has done all of
the work on the M-80, there
was little invelved in get
ting the system going on
teletype. However, | had
chosen that system over a
dedicated RTTY video
system because of my in-
terest in OSCAR. Once |

=

INPUT "EKTER TIME IN HRS,
'ENTER' TO START CLOCK";7Z
PRINT@534,H;":";M:":":8
FOR I=1 TQ 551 :NEXT
5=S+1:;IF S<6@ THEN 2 ELSE
THEN M=@:H=H+1

IF H=24 THEN H=0

GOTO 2

= FE RN

[+ W]

had a program to obtain
antenna bearings for
satellite passes, it seemed a
logical step to let the com-
puter control the antenna
directly.

As | considered the prob-
lem, | realized that there
could be many possible ap-
proaches from the trivial to
the elegant. Recalling that
one computer corollary of
Murphy’s Law states that
the likelihood of a program

MINS";H, M:INPUT"HIT

:CLS: PRINT CHRS(23)

S=p:M=M+1:IF M=60

Program 1. Trivial clock.

cae

IF D{INT{I9/2))<360 AND D(INT{(I9/2))>188 THEN FOR

I=1 TO I9:1If D{1)<98 THEN D(I)=360:NEXT ELSE NEXT

685
A=INP{4) : PRINT

TO START TRACKING";X$
610
615
628

19=I9-1:FOR I=1 TO I%:D(I}=ABS(D(I})-D{I+1))/6:NEXT:
"SET ANTENNA TO PROPER INITIAL
HEADING AND SET TRACKING SWITCH":INPUT"HIT

'ENTER'

FOR I=1 TC I9:FOR J=1 TOD 15000 :NEXT
X=INP(3):FOR J=1 TC 580*D (1) :NEXT:X=INP(4)
FCR J=568*D(I) TO 15088:

NEXT:NEXT:GOTO 555

Program 2. OSCAR tracking routine. Note: 19 is a variable
set in the body of the program. It equals the total number
of minutes that the satellite is available for communica-

tion.

I
' 132 73 Magazine » October, 1980

working is inversely propor-
tional to its complexity, |
decided on a trivial ap-
proach. The M-80 hardware
has both solidstate- and
relay- (or optoisolator) con-
trolled switches which re-
spond to commands from
the computer. For example,
the BASIC statement
X=INP{3) will cause the
normally-closed relay con-
tacts to open, while
X=INP{4) will close them
again. It seemed then that
once antenna bearings were
known, a simple timing rou-
tine to turn the antenna
rotor on and off through the
M-80 board would suffice.

To do that, [ needed to
know a bit about the timing
features of the computer. |
decided to use the engi-
neering (try and try again)
rather than the scientific
{figure it out) approach to
this problem. Program 1 is a
short program that will
cause the computer to
function as a clock. State-
ment 1 allows entrance of
current (or just future) time
in hours and minutes. The
input statement then holds
execution until ENTER is

hit. Print CHR%$(23) sets up a
32-character line instead of
the usual 64-character line.
Statement 2 prints the time
in hours, minutes, and sec-
onds in the center of the
screen. The loop does the
timing (that is the reason for
the program, after all) while
the following statements
take care of adding minutes
after b0 seconds and adding
hours after 60 minutes. If
you run this program on
your machine, you will be
able to see how many ex-
ecutions of the FOR-NEXT
loop equal one second. |
found that 551 came quite
close. The longer you let
the program run, the more
accurate will be the
estimate.

With that done, the rest
of the task is really easy.
Program 2 shows the rou-
tine for controlling the
antenna-—-it is not a com-
plete program in itself. My
satellite-tracking program
calculates antenna bear-
ings (azimuth and eleva-
tion—though | currently
contrel only azimuth) for
each minute of a satellite
pass. These are stored as



'NMEW & DIFFERENIT

FROM BARKER & WILLIAMSON, INC.

y

or flat top antenna.

PL259 connector.

BW

\.

|

Covers 3.5-30 MHz including the new 12, 17 and 30 meter bands. Only 90 feet long! Can be used as a sloping

Will handle 2.5 KW-5 KW PEP
See your Dealer or Write:

11

Barker & Williamson, Model! 370-15, Broad Band Dipole Antenna with balun. Rugged
construction for long life.

Supplied completely assembled with high tensil strength steel copper clad wire, 50 ft. RG coax cable and

Barker & Williamson, Inc., 10 Canal Street, Bristol, Pa. 19007

J

D(l) during the computation
process. The program al-
lows the user to see these
on the screen or to obtain a
printout. After all values
are obtained, the machine
asks, “Do you want antenna
control?” If you indicate
“yes,”” then the program
branches to line 600, which
is where Program 2 begins.

This routine is relatively
straightforward. After some
housekeeping which | will
explain in a moment, the
program begins keeping
time. It is started by the
user hitting ENTER. It then
delays 30 seconds, rotates
the antenna for a sufficient-
ly long time to get to the
bearing for minute 2, it
delays for the balance of
minute 1, then delays an-
other half minute before
rotating to the bearing for
minute 3.

Here are the details.
Since the bearings may
begin just east of north then
continue to the west, as

~ Readar Service—see page 274

with a moining pass, |
decided to let the antenna
sit at north and then track
west, which is what |
generally do when control-
ling manually. Therefore,
line 600 asks if the middle
of the pass has bearings to
the west of the QTH (be-
tween 280 and 360 degrees).
if so, any bearings which
are less than 90 are con-
verted to 360. This means
that several bearings will be
360, then bearings will
decrease in value toward
180.

Line 605 changes the D(1)
to values which will be
usable in the timing routine.
They are changed in the fol-
lowing manner. D(1) now
equals the original D(1)
minus D(2) divided by six.
Actually, the absolute
value of the difference is
used. The difference is the
difference in degrees be-
tween the antenna bearing
at minute 1 and that at
minute 2. The division by six

is done since my rotor
moves at 6 degrees per sec-
ond. Thus, D{I) is now the
number of seconds that the
rotor must be turned on to
move from bearing 1 to
bearing 2, etc.

Line 610 starts the timing
process after ENTER has
been hit. The | loop is used
once for each minute of
tracking. The first | loop—
for 1 to 15000 —provides a
30-second delay. Then, in
line 615, the X=INP(3)
statement turns on the
rotor, | loop keeps it on for
D(1} seconds, and X= INP(4)
turns it off. Line 620 then
continues to delay for 30 —
D(1) seconds, then the pro-
cess begins again. Line 555
is in the body of the main
program and asks the user if
computations are required
for the next orhit.

| should make one com-
ment about the hardware. |
am using the 5-volt supply
and normally-open relay
contacts to control a sec-

ond relay which | have
placed in the housing of my
rotor control. That relay, in
turn, controls the rotor. An
SPDT switch determines
whether closure of the relay
will cause clockwise or
counterclockwise rotation.
So, at the start of a pass, |
place the antenna in the
correct initial position and
set the switch according to
which way | want the anten-
na to move. At the proper
time, | hit ENTER, and then
tracking will be done auto-
matically during the pass.

There are certainly more
elegant ways to perform
this task, but [ doubt if
there is a much simpler
way. Even with the two pro-
grams shown here, though,
you can make some nice
refinements. For example,
you can use the clock in
program 1 to display time
until the pass is to begin,
then automatically trigger
line 610 and begin
tracking.

- 4
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Counting with Class
— build this 500-MHz LSI frequency counter

Kerry Erendson WB4EKB
352 Tequesta Drive
Tequesta FL 33458

fter deciding that |
could no longer do
without a frequency count-

er, | began to look through
my back issues of 73 for
ideas. It seems that the
accepted way to build a
counter is by stacking to-
gether as many counter
latch-display driver sets as
you want digits. Looking at
the ads for today’s commer-
cially-built counters, it’s ob-

Direct

It

©

vious from size alone that
this approach has become
outdated. The way to go is
LS| (large-scale integration).

The choice of ICs that are
available is very broad.
There are quite a few com-
panies putting a lot of great
circuits on LSl. After re-
viewing many data sheets, |

GATE TIME

Photo A. Front panel.
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decided that LSI Computer
Systems L57031 had every-
thing | wanted, It's billed as
a "“6-decade MOS up count-
er with 8-decade latch and
multiplexer.”

What this means in an
8-digit counter is that it re-
places six of the eight de-
cade counters, all eight
latches, and requires only
one external decoder driver
for the display. This is a sav-
ings of 21 standard TTL ICs.
Other considerations which
made it ideal were: TTL
compatible lJO, single 5-V
supply operation, and exter-
nal decade-counter inputs
for the first two digits. Due
to the provision for external
TTL decade counters, 1-Hz
resolution can be obtained
since it is not limited by the
relatively slow MOS cir-
cuitry. The pinout given in

“the data sheet is included.

Operation

An 8-digit counter which
| designed around the



Have you ever wondered
why the best ham bargains
are advertised in 737

You'll find a wider selection of ham bargains
.. .and lower prices in 73, because 73’s
readers buy far more than readers of other

ham magazines.

THE LEADING EDGE

That shouldn’t come as a surprise to you. . . For twenty
years we've been publishing more construction projects and
articles than any other ham magazine, so it is natural for
the active hams to read 73. . . and buy from the ads.

The readers of 73 catch the leading edge, through side-
band in the early 60’s, then solid state in the mid-60’s, FM
and repeaters in the early 70%s. . .SSTV, ATV, RTTY and
all other special modes have received more coverage in 73
than all other ham magazines combined.

NEXT YEAR WE'LL BE PUSHING. . .

In the next year or so, we'll be pushing for amateur
experimentation and pioneering with new modes of com-
munications, via computer, automatic identification,
satellite, wideband techniques, synchronous detectors,
time slicing. Never before was a point in time so exciting to
contemplate, and with 73 you can keep up with the new
ideas and changes.

We'll also be pushing for increased pressure on the FCC
for better and more responsive rules, for a return to a na-
tional growth and for amateur radio development in as
many of the emerging nations as possible.

ALL OF THIS IS MADE POSSIBLE BY YOU

All of this is made possible by you reading 73 and getting
your friends and club members to subscribe to 73. | admit

Wayne Green

that we're not really pushing the radio relay of messages,
since that is more geared to the 1920°s than the 1980°s and is
more likely than other activities to cause troubles with
foreign governments nervous about potential lost telephone
revenues. We're looking toward the 1990's, with over one
million hams in our country using state of the art com-
munications techniques to keep in touch with hams
worldwide.

I will appreciate your help in getting word of 73 out to
more prospective subseribers. You might even express your
friendship at Christmas with gift subscriptions to
73. .. 2300 pages of a real ham encyclopedia during the last
twelve months. That's about two and a half times as many
articles and pages of articles as the next largest ham
magazine!

YEAR 20007

What will amateur radio be like in the vear 20007 We
can’t really even imagine, except that we know it will be
different from 1980...probably as different as amateur
radio is today from what it was in 1960, when FM and
repeaters were all but unknown, and AM was still going
strong on our phone bands. A frequency synthesizer re-
quired over a hundred tubes and radioteletype circuits
were larger than the printers. You can be sure that 73 will
be in the vanguard of the developments to come. . . repor-
ting on them and giving you the information so you can
participate.

2 Oth?@ MI Sglavzé:_lgésr e T Bill me for one year of 73 at $20.00 TiNew Subscription  [Renewal
75 Magazine's Name '
20th ¢ Anniversary ..., Aldiens
75 Magazine's City State Zip
20th Mnnlvcrsarr """ Canadian $22.00/1 year only, US funds Foreign $30.00/1 year only, US funds
7% Magazine's Piease allow 4-6 weeks for delivery.
20th c Anniversary".... 73 Magazine ® PO Box 931 ® Farmingdale NY 11737 3ATE
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. 00 il ik
Write or call for

1125 N. Golden State Blvd. / Suite G

Turlock, CA 95380 (S)
(209) 667-2888 1 634-8888

\ We are experiencing telephone difficulties,

please keep trying. Califormia residents add 6% tax

The UDT 170

The SMART TU for RTTY & MORSE

The BT 170 Universal Data Transceiver will Instantly convert any
ASCI! or Baudot teletype or video terminal into a multiple baud rate
data transceiver for ASCIl, Baudot or Morse operation. It features ..
+ 170/850 HZ Shift « Computes & Displays WPM copy
+ Dual 6 pale active filters for weak rate & Buffer Status

signal operation « Selectable line length from 40 to 80
« ASCll/Baudot Regeneration with characters ‘

multiple baud rates » Metal Enclosure 12"x7 1/4"x3 1/2"
« CW Auto ldent (optional)
+ 1-150 WPM Morse with Auto-track  For more information write or phone
Price, Complete & £ 4 ©) MXITEX CORP -+
and Assembled 9861 Chartwell Drive

Dallas, Texas 75243
{214) 349-2490

Frice subject to change without notice
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INTIMIDATED
BY MORSE
CODE?

THE NEW AEA MODEL MT-1
COMPUTERIZED MORSE
TRAINER MAKES MORSE CODE
EASY AND FUN TO LEARN.

» Automatic Speed Increase, User
May Program: Starting Speed, End-
ing Speed, Practice Duration; & Letter
code Groups or Random Space;
Common or All Characters.

® Precise Speed Control 1 to 99 WPM
(Tailor to Your Exact Requirements).

& 24 000 Character Answer Book Avail-
able For 10 Starting Posifions.

» Random Mode For Praclice (No
Answers).

KT-1 Computerized Keyer With All Features
of Above Trainer is Also Available in Same
Package

THE COMM
CENTER INC.

Laurel Plaza Route 198
Laurel, Md. 20810, MD: 301-792-0600
OPEN TUES, THRLU SAT.
CALL TOLL FREE 1-800-638-4486

mmin s you the
Breakthrough!
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Fig. 1. Schematic. For U2, U3, US, U10, U11, and U712, Vcc = pin 14 and ground = pin 7. Note: Two gates in U3 and two
inverters in U9 are not used; ground all unused inputs.

LS7031 is described below.
it has 1-Hz resolution on
direct or 10-Hz resolution
on prescale using 1-second
gate time, or 10-Hz resclu-
tion on direct and 100-Hz
resolution on prescale us-
ing .l-second gating. The
direct input is good to at
least 50 MHz, and the pre-
scaled input should exceed
500 MHz. The counter has
leading 0 blanking, and, if
turned on with no input
signal, will just display a 0
at the least significant digit
position along with the dec-
imal point to remind you
what range you are on. In
the direct mode, the dec-
imal point is placed to read

in kHz; in the prescale
mode, the display is in
MHz.

Circuitry

As can be seen in the

block diagram, the LS7031
greatly simplifies the cir-
cuitry. The prescaler is an
11C90 ECL IC which
divides the input signal by
10 and outputs in TTL. The
direct input preamp was
taken from “The Latest in

Counters” by WATUFE, in
the December, 1976, issue
of 73.

The input-select switch
chooses the source. This
signal is gated by U3 during
the 0 to 9 counts of U1. At
count 10, the Load input to

RESET

I

I |

Ut goes low, latching in
each digit's value and dis-
playing it, and at count 11,
the Reset line goes low,
resetting to 0 all the count-
ers, both internal and exter-
nal. Then it begins to tabu-
late a new value during the

EXT DECADE EXT DECADE
COUNTER — COUNTER GATING
{Lsm
T T T
1
L L ]
LTED
LS 7TC31 SATE

TiME
SELECT

BCD DATA
==

LT ]

BiGIT DRIVER TRANSISTORS

HEEDEEN

B8 DIGIT DISPLAY

BCD TG
7 SEG

MENT
CECODER /BRIVER

fro—

DIRECT
INPUT

INPUT

SELECT { PRESCALER

DIvIDER

XTAL
CHAaIN 0sC

Fig. 2. Block diagram of LSl-based counter.
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Photo B. Count/gate/display board, showing placement of parts — especially the digit-driver
transistors.

0 to 9 count of U1, but the
display keeps the old value
until a new one is available,
making a nice, steady dis-
play.

The crystal oscillator and

divider chain provide 100
Hz or 10 Hz to U1 for 1- or
1-second gating, respective-
ly. U0 places the decimal
point in the proper place
depending upon the gate

SCAN RESET INPUT [] @
“Mso STRosE 8 [ | 2
sTRose 7 [] 3
sTRoBE 6 [ | ¢
sTRoBE S [ ] 5
STHOBE 4 [ 6

DiGIT
STROBE
QUTRUTS

sTROBE 3 [ ] 7

STROBE 2 [ &

|.LSD STROBE 1| [: H
DECIMAL POINT InFuT [ 1o
BLARK ouTeuT [u
OVERFLOW OutpuT [[]i2
OVERFLOW INPUT [ |13
DECADE 8 OUTPUT, De [_| 14
DECADE 7 OQUTPUT, D7 []18
DECADE 6 OUTPUT, 06 [ ]1s
I'aa (et
B4 [
ez [
LB [z

BCD
DATA
QUTFUTS

= 0SC. INPUT
33 [] scan neut
a8 [ ] e
27 [ sivol
ECH BZIDI}

INPUT TO
Bk el
347 sarpt
33 [] easol
32 [ ] Ne
a1 [™] bz

INPUT TQ

0[] ezs02
DECADE 2
29 [ ] Basp2 | LATCH

28 [ saso2

27 j vgs

257 vgg

25 [ ] NG

[ ] Ne

23 [7] vog

22 (] RESET COUNTER INPUT
21 (OAD LATCH INPUT

Fig. 3. Top view, pinout for L57031.
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time and input chosen. All
of the cathodes for each
segment should be wired
together from display to
display, except for the
decimal point cathodes
which go to U10 for D3
through D6, U8 takes the
BCD data from U6 and
drives these segment buses.
C1 on U6 provides the dis-
play multiplexing rate.

Construction

| assembled the counter
on two Radio Shack multi-
purpose edge card boards.
One board was used for the
oscillator-divider chain,
prescaler, and direct input
preamp, and another was
used for all the other com-
ponents. For the latter, the
board style with two volt-
age source buses etched on
it was used. This made con-
nection to Ut easier and
provided a neat layout for
the display driver tran-

Parts List

ICs

u1 7492

U2 7400

u3 74L.800

U4 U5 74196

us L.S7031

u7 11C90

ug 7447

Ug 741504

utg,ut1 7400

ui2 741500

ui3-u18 7490

LM309K

Transistors

Q1-Q8 2N3704

Q9 MPF102

Q10 2N708

Diodes

D1-D4 1NS4

D5-D8 1N4001

Resistors (all 4 Watt)

R1-R4 1k

R5 560

R6 100k

R7 1 meg

R3 4.7k

RO 220

R10 560

R11 470

R12 15k

R13-R15 1k

R16 220

Ri7 1.8k

R18 220

R19 560

Capacitors

C1 500 pF

C2,C7 01 uF

C3 68 pF SM

C4 47 uF, 10V

C5 20 pF trimmer cap

Cs 15 pF

Pwr. Sup. 2500 uF, 15V
1 uF, 6 V tantalum

Displays

D1-D8 FND-507 or any
other commaon-
anode display

Misc.

¥Y1—10-MHz crystal

Gate time switch, SPST
Input select switch, DPDT
On/Off switch, SPST

BNC or S0-239 connectors

for inputs

40-pin DIP socket

sistors, where the bases
went to the U6 lands, the
collectors soldered directly
to the 5-V bus, and the emit-
ters spanned across to their
own land for easy connec-
tion of wires to the display.



A 40-pin socket must be
used for the LS7031, and be
careful not to touch the
pins when you insert the
chip, as MOS is static-
sensitive.

If you use FND-507 "
displays, there’s an ex-
cellent mounting technique
| thought of which you may
wish to use. Since these
displays have their pins in a
horizontal DIP configura-
tion, they can be mounted
as if they were 1Cs. Both
CSC and Radio Shack offer
an experimenter’s PC board
which is etched to match a
protoboard-type bread-
board socket. It just so hap-
pens that eight FND-507s fit
perfectly on one of these
boards.

Before installing them,
use bare wires as jumpers
on the component side of
the board, and wire to-
gether all the segments (all

a” segments together, all
“h", etc). There are ten

TRANSFORMER:
H5VAC PAIL
z7vaC @ IA SEC.

FUSE

D5-D8
IN4GOI

LM309K
N out

A
2EO0uF
’[5\4’ BV

5Y 7O CKT

Ayl
AL
=
m

»

Fig. 4. Power supply for frequency counter.

holes in each column; sub-
tracting two for the display,
that leaves room for the
seven horizontal bus lines
to be run on the component
side. Two of these will be
under ‘the display, so wire
them first. Now solder on
the displays, and you have
an instant display multi-
plexing board. One final
construction note: Make
sure that you use a
560-Ohm resistor for R5.

Parts

All of the parts except
the 1T1C90 prescaler and the

Handful
of

POWER

Give your iow-pewer 2-meter nig real punch oy
delivering a potent 25-watt signal wth anly twe
watts of drive [alsa availatile ser up for 200 milli
watts drive). Cempact and canvenient to mount,
VoCom's Medel 26025 is ideal for car, boat or
anywhere you've got a 12 YOG saurce At only
$84.95 (39295 for 200 mW drivel. it's the
perfact companion for your Drake, Encomm, Henry,
leom, Kenwood, Motorala, Standard, Wilson,
Yaesu or other 2-mater FM portable!

®.2 or 2 watt nominal drive (specify)

® 2 watt mode! delivers 15-20 watts with anly
one watt of drive

® 10 MH:z bandwidth for CAP or MARS

® Harmonic and spurious down more than 70 dB

® 200 mW¥ drive model permits oparating fcom
IC-ZA or Yaesu FT-207R cn theirbattery-savirg
low-pewer made

@ (oly 584.95 (599.95 lor 200 mW drive)

Ask ahout aur 50 and 100 watt amplifiers
for use with low-power hand-held radios!

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

90

)
VO(/om Box 219, Prospect Heights, IL 60070

PRODUCTS CORPORATION

“Tap (312) B70-8080

LS7031 are extremely com-
mon and inexpensive. The
L57031 can be bought from
the manufacturer; LS1 Com-
puter Systems, Inc., 1235
Walt Whitman Road, Mel-
ville NY 11746, The 11C9%0
can be ordered from a
number of 73 advertisers.

Conclusion

| used an old cabinet
from a Lafayette low-band
police monitor and even
used the SO-239 connector
on the back and some of
the switches. The opening
for the dial accommodated

SPI

FRONT WVIEW

‘ d.p.
COMMON ANCDE

Fig. 5. Pinout for FND-507 or
-510 common-anode dis-

play.

the display perfectly.

This is a good project to
customize with, as no
placement or other prob-
lems are important. | hap-
pened across a crystal oven
for mine, but accuracy

without it is completely ac-
ceptable (depending, of
course, on the crystal used).
It’s fun to use LS|, and the
fewer parts, the less room
for error. M

You may be losing up to half the available ‘-
output from vour vertical gain antenna 11

because of BF spillover. The amazing
AEA Isopole with unigue decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

CALL TODAY

HOUSE OF
ELECTRONICS

1021 Broadway, PO, BOX 28
SEASIDE, OR 67138
(503) 738-0694

AEAS sz
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Glenn jacobs WB7CMZ
Poverty Flat AZ 85925

A Transistor for True Believers

— tubes forever? Not with FETs!

ome time back, I

decided to build the
world’s finest ham receiver.
It would be my home-
station receiver, so | would
not have to compromise on
anything. |t would not mat-
ter if it weighed a ton and
used a thousand Watts.
Maybe | would even bolt it
down to a concrete founda-

tion block and wire it right
into the fuse box.

W7KIM came intc my
shack and stood warming
his hands by the fire. The
snow melted off his over-
coat and dribbled on the
floor. “What for are vyou
testing all those tubes?” he
asked.

] need to have spares for

Photo A. The experimental cold-cathode tube being tested
as an i-f amp.
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anything | design into this.
Can’t get tubes bardly
anywhere no more, Ed.”
And | told him my plans.
““So go solid state,
already,” he advised.
“Solid state is for ap-
pliance operators. They see
it in the catalog. They send
in a thousand bucks. They
plug in their grey boxes and
don’t even know how to
replace a fuse. | am a real
ham, now. First | bought
junk and repaired it. Then |
bought surplus and con-
verted it. Next | bought kits
and built them. Now | am
going to do what | should
have been doing all along. |
will design my own and
build it out of my junk box.”
“Well, Glenn, with a half-
acre junk box you ought to
have plenty of material.”
Ed was right. | must have
had ten tons of electronic
surplus, all Army green and
Navy grey.
“But [ must say,” he con-
tinued, ““vou would be
much happier with solid

state. You could design
your own and . .. "

“Transistors don’t make
sense. Only a graduate
engineer with a million-
dollar lab and a billion-
dollar computer could ever
figure out a single circuit.
You lay a soldering iron to
one of those tin bugs and
you fry it before the solder
melts. You scuff your foot
on the carpet and you cur-
dle its innards with static
electricity. You hit one with
a strong signal and its ther-
mals all run away. If you
abuse a tube, you may
weaken it, but one volt too
much on a transistor and
it's lost and gone forever,
Only transistor equipment |
have is my signal tracer,
and I'm ashamed of having
been weak enough to get
the stupid little thing.
Maybe | can change the
battery in it, but darned if |
have any idea how it works.
Probably Black Magic,
anyway.”

Ed listened to my ranting



until it changed tone and
wound down, like a Vic-
trola that needs cranking.

“Glenn, what you say is
true about some types,
but .. 7

“And furthermore, if the
Lord had meant us to use
the nasty little things, He
would have had Thomas A.
Edison discover geraniums
instead of emission!”

“That’s germanium,
Glenn.”

“Oh.

“And some types of tran-
sistors behave a lot like
tubes.”

“Sure they do! You drop
them and they fall.”

Ed left. He came back
much later that day. He
handed me a nice big
vacuum tube. It had a high-
wall octal base. | couldn’t
see inside much because
the glass was silvered and
blackened 'most every-
where. The only marking
was on a stick-on label, in
felt-tip pen: 40673.

“Clenn, here’s a peace
offering. Since you're set on
building your new receiver
with tubes, you might just
as well use the latest. This
one is an experimental
cold-cathode, low-voltage
tube.”

“Now you're talking, Ed.”

“What do you want to
use it for?”

“Will it make an i-f
amp?”’

“l guess. Herere the
parameters.”

“Hmmm ... Hey! Which
pins are the filaments?”

“Ain‘t no filaments. | told
you, it's cold-cathode emis-
sion. Whole new concept.”

“How much voltage on
the plate?”

“Oh, five, ten, fifteen,
whatever’s handy.”

“And on the screen grid?’”

“That's just a second
control grid, Glenn.”

“How "bout that! We can
run the signal into one and
the automatic gain control
into the other. Ed, how
much do these babies cost?
Ten bucks?”

“Lot less than that. About

a buck.”

“You pgotta be stealing
‘em! Let’s see . ..say it
draws twenty mils average
and the cathode hias resis-
tor wants to drop two
volts . E equals IR, so
then R equals E over 1 and
two over two hundredths is
a hundred Ohms for the
bias resistor. See what |
mean? Anybody can dope
out a tube circuit. Only
those pointy-headed dudes
at Em-Eye-Tee could get a
transistor circuit to work.”

“Yeah."”

“Tenth-mike ought fo
bypass the cathode resistor
about right for this frequen-
cy. Now for an RC network
to keep the agc from acting
instantaneously. What's
that formula for time con-
stants?”

“Time equals R times C?”

“I think so. Is that with
Ohms and farads? Meg-
ohms and microfarads?”

“Either way.”

"0 .K. Say we want a hun-
dredth of a second agc
time, and we got a hun-
dredth of a microfarad
capacitor, then we use a
megohm. Simple.”

“Glenn, 1 left something
on the stove. You have this
all under control. I'll see
you tomorrow after | get
the mail. By the way, why
did you start with an i-f
amp?”’

“"Have to start some-
where. And the i-f is where
all the selectivity and gain
come from. It's the real guts
of a receiver, no?”

After Ed left, | drew the
circuit in Fig. 2 and com-
menced to breadboard it. It
went together in a few
minutes on a little slab of
pine. | hooked up a signal
generator and a signal
tracer to it and a pair of
lantern batteries. It worked
the first time around. | sat
gazing at it, wondering
about this new, low-
voltage, coldcathode emis-
sion technology. Imagine!
A tube that needs no warm-
up time, no filament wiring,
and only a few volts to run

Photo B. Busted-off short and still going!

it. This would sweep the
world as soen as it got into
production. | would have
Ed get me a couple dozen
of these experimental
40673s and build the entire
receiver with them. | vowed
right then and there | would
write the whole thing up for
73 Magazine so that
everyone could get in on
this marvel.

The next day, Ed came in
again. | had the circuit still
on the breadboard, still
working, and still hooked
up to the signal generator
and the signal tracer.

“Looks good. Here, let
me screw this tube in
tighter,” he offered. Before
| could stop him, he twisted
the glass bulb of my 40673,
| heard a sickening snap.
The entire beautiful
envelope came out of the
base in his hand!

“Ld! You broke itl You
know tubes don’t screw into
their sockets! You did that
on purpose! Why .

Then I noticed my signal
tracer was still tracing

signal. 1 noticed that Fd was
grinning from ear te ear. |
looked at my breadboard
amplifier. There, inside the
“empty” bakelite tube base
was a little-bitty metal cyl-
inder with a rim around
the base and four wires run-
ning into the tube pins. A
transistor!

“Welcome to the twen-
tieth century, Glenn,”
laughed Ed. That 40673 is a
modern dual-gate, in-
sulated, diode-protected
field-effect transistor—a
ninety-seven cent MOSFET,
You pointy-headed genius,
yvou designed the circuit for
it without any roomful of
computers!”

“Oh,” | said. W

5-50 mA
#5-20VDC

-2V BlAS

TUBE TYPE
ADET3
Fig. 1. The experimental
cold-cathode, low-voltage
tube.

I—»NExT STAGE
I-F

CAN

77

Fig 2.
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exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

NEW MFJ/BENCHER
Keyer-Paddle Combo —
“The Pacesetter”

MFJ-422
Combo

| $9972,

.. MFJ-422X Keyer only
& $69(9+ssd)

The best of all CW worlds — a deluxe
MFJ keyer in a compact configuration
that fits right on the BENCHER iambic
paddle! And you can buy the combination or
Jjust the keyer to fit on your BENCHER.

New MF] keyer — small in size. big in_

features. Curtis 8044 IC, adjustable weight
and tone, front panel volume and speed
controls (8-50 wpm), built-in dor-dash
memories, spesker, sidefone, and push-
button selection of semi-automatic/tune or
automatic modes.

Ultra-reliable solid-state keying: grid-
block, cathode and solid-state transmitters
(=300 V, 10 mA max; +300 V., 100 mA
max}. Fully shielded. Uses 9 V battery or
optional AC adapter ($7.95 +§2)
Beautiful functional engineering. The
keyer mounts on the paddle base to form a
small (4% Wx2%H x 5%"L) attractive com-
bination that’s a pleasure to look atand use.
The BENCHER paddie is a best seller.
Fully adjustabile; gold-plated silver contacts;
lucite paddles: chrome plated brass; heavy
steel base with non-skid feet.

NEW MFJ 4 & 8-Band Mobile Shortwave Converters

L_-

M) FURLD EXPLONEE §

TAVE CONYERTER

MFJ-304 $5

Another MF] ‘‘first,”” these low cost
mobile SWL converters provide new excite-
ment and variety for your drving/listening
pleasure.

Two models to choose from. The 4-band
“*World Explorer I"” (MFJ-304) offers com-
plete 19, 23, 31 and 49 meter coverage (the
most popular HF bands due to their distance
capabilities at various times of the day and
vear), Hear countries from Europe. Africa,
Middle East, Asia. the Islands, North and
South America. The 8-band World
Explorer 11" (MFJ-308 adds {3, 16, 41, end
60 meter bands) for even greater listening
variety.

Compact and sensitive. The 4-band model

MFJ-308 $79 (+84)

measures just 3%W x 1%4H x 4D o fir
anywhere in your vehicle (the 8-band version
is just 1" wider and 1" deeper). Two dual-gate
MOSFETS give these converters excellent
sensitivity and selectiviry when combined
with your aulomolive receiver.

Easy to use, easy to install. Push a converter
button to choose the band, tune in stations
with your regular car radio. To install, just
plug the car antenna into the converter and
insert the copverter cable into your car radio
antenna jack; connect the power lead to 12
VDC.

Listen to the world on the road. Get the
new MFEJI mobile SWL converters — **World
Explorers [ & i1.™

NEW MFJ Active CW/SSB/Notch Filters

MFJ-722
$69 (+54)
MFJ-723
$49¢%,

Two new super-selective filters. The new
MFJ-722 “‘Optimizer’" offers razor sharp,
no-ring CW filtering with switch-selectable
bandwidths (80, 110, 150, 180 Hz centered
on 750 Hz), steep-skirted SSB filtering, anda
300-3000 Hz mnable 70 dB norch filter.

The 8-pole {4-stage) active IC filter gives
CW performance no tunable filter can match.
(80 Hz bandwidth gives —60 dB response
one octave from center and up to 135 dB noise
reduction). The §-pole SSB audio bandwidth

is optimized for reduced sideband splatter and
less QRM (375 Hz highpass cutoff plus
selectable lowpass cutoffs at 2.5, 2.0, and
i.3kHz, 36 dB/octave rolloff). Size: Sx2x6”.
New model MFJ-723 is similar to the 722
but is for CW only, has a 60 dB notch tunable
from 300-1200 Hz, and measures 2x4x6".
Other models: MFJ-721. $59.95, like 722
but less notch; MFJ-720, $39.95, like 723
but less notch.

Versatile, all models plug into the phone
jack, provide 2 watts for speaker or can be
used with headphones. All require 9-18
VDC, 300 mA max (or 110 VAC with
optional AC adapter at $7.95 +82).

Enjoy pleasant listening and improved
readability with one of these new MF]
filters.

NEW MFJ “Dry” 300W & 1 KW Dummy Loads

MFJ-262 MFJ-260

$49°3, $2673,

Air Cooled, non-inductive 50-ohm resistors
in perforated metal housings with SO-239

NEW MFJ Shortwave Accessories

MFJ-1020

$79%%, {
hi‘FJ-1040

Ty __'|'
$9972 [o.5.0)
{+84)

MFJ-1040 Receiver Preselector
Boosts weak signals, rejects out of band
signals, reduces images. Covers [.8-54 MHz
with up to 20 dB gain from low noise
MOSFET circuitry. Works with 2 antennas
and 2 receivers (even XCVRS to 350W
input).

Built-in 20 dB attenuator prevents receiver
overload. Also includes auto-bypass, delay
control, PTT jack. Operates on 9 V battery,

9-18 VDC, or 110 VAC with optional AC
adapter, $7.95 +52.

Model MFJ-1045, $69.95, is the same less
attenuator, bypass, delay, PTT, 1 antenna &
1 receiver.

MFJ-1020 Indoor Active Antenna
“World grabber,” rivaling or exceeding
reception of outside long wires.

Unique tuned circuitry with amplification
minimizes intermod distortion, improves
selecrivity, reduces noise outside the tuned
band, even functions as apreselector with an
external antenna. Covers 0.3-30 MHz in 5
bands. Telescoping ant.; tune, band, gain,
on-off-bypass; Uses 9 V battery, 9-18 VDC,
or 110 VAC. with optional AC adapter at
$7.95 +32. 5x2x6".

connectors; both rated to full load for 30
seconds; de-rating curves to 5 minutes
included. Just right for tests and fast tune up.
Low VSWR. 300W: 1.1:1 max to 30 MHz,
1.5:1 max. 30-160 MHz. 1 KW: 1.5:1 max o
30 MHz. MFEJ-260 (300W) is just

2% x2%:x7" MFJ-262 (1kW) is 3x3x13".
TO ORDER PRODUCTS, CALL TOLL FREE

Y 800-647-1800 o -

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

cail 601-323-5869.

¢ All MF] products unconditionally guaranteed
for one year {except as noted)

* Products ordered from MF] are returnable
within 30 days for full refund (less shipping)

® Add shipping & handling charges in amounts
shown in parentheses

Write for FREE catalog, over 60 products
ENTERPRISES
INCORPORATED

Box 494; Mississippi State, MS 39762



MFJ 941C Versa Tuner Il

TRAKMAITIN  gsua worven

MFJ-941C

95

{=$3)

Fastest selling MF]J tuner . . . because it has
the most wanted features at the best price.
SWR + dual range wattmeter (300 & 30
walts full scale,
power). Sensitive meter measures SWR
down to 5 walts output.

More flexible antenna switch selects 2 coax
lines, direct or through tuner, random wiref
balanced line, or tuner bypass for dummy
load.

12 position efficient airwound inductor for
lower losses, more watts out.

forward and reflected’

Built-in 4:1 balun for balanced lines. 1000v
capacitor spacing.

Matches evervthing from 160-10 meters:
dipoles, inverted vees, random wires, verti-
cals, mobile whips, beams, balanced and
coax lines.

Easy to use, anywhere. Measures 8x2x6",
has SO-239 connectors, 5-way binding
posts. finished in eggshell white with
walnut-grained sides.

MFJ-945, $74.95, like model 941C but less
ant. switch. Optional mobile bracket for
either model is $3.

MFJ 484 ““Grandmaster” Memory Keyer

Up to twelve 25 character messages plus
100, 75, 50 or 23 ch. messages (4096 bits).
Repeat any message continuously or with
pauses of up to 2 min. LEDs show use.
Record, playback, or change messages
instantly at touch of a button. Memories are
resettable with button or touch of the paddle.
Built-in memory saver — 9 V battery takes
over when power is lost.

Fambic operation with squeeze key. Dot-
dash insertion. Optional BENCHER paddie
$42.93 +34.

Dot-Dash memories, self-completing, jam-
proof spacing, instant start.

MFJ 410“Professor Morse”
Code Generator/Keyer

MFJ-484
$1 3 (+$dl

Panel controls: Speed (8-50wpm)/Record;
Weight/Memories Combined; Tone/Tune;
Delay {0-2 min.)Repeat; rotary Vol/On-Off;
Memory Select; Message Buttons select
desired 25 ch. messages; Memory Reset
button.

Ultra reliable solid state keying: grid block,
cathede, solid state transmitters (—300 V, 10
mA max;, +300 V, 100 mA max). Operates
12-15 VDC or 110 VAC with optional
adapter, $7.95 +32. Size 8x2x6". MFJ-482,
$99.95, four 25 or 50 +twa 25 ch. messages;
MFJ-481, $89.95,1wo 50 ch. messages. Get
the best seller keyers-MF]''Grandmasters.”’

MFJ Dual Tunable SSB/CW
Filter “Signal Enhancer”

NEW
LOW
PRICE
Save

MFJ- 410 Now Only $1 29r—$4)

Use it to learn, use it to operate. It sends
unlimited random code in random groups for
practice; never repeals sequences. And when
you're on the air, it’s a full fearure keyer.
Vary speed from 5-50 wpm; meter readout.
Vary spacing; give fast sound 1o low speed.
Alpha or alphanumeric with punctuation.
Built-in speaker and phone jack; tone and
vol. Ideal for classroom or private use.
Full feature keyer includes vol., speed, tone
and weight controls, tune switch, dot-dash
memories, keys grid block, cathode, solid-
state rigs. Optional BENCHER paddle
$42 .95 + 34. Operates on 9-18 VDC, 1wo 9
V batteries or 110 VAC with optional adapter
$7.95 +3%2. Size 7x2x6". Get ““Professor
Morse’’ — you'll never outgrow it.

MFJ-752B $84(+54!

Dual filters give unmatched performance.
The primary filter lets you peuk, notch, low
pass or high pass with extra steep skirts.
Auxiliary filter; 70 dB notch, 40 Hz peak.
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz 1o nearly flat.
Constant output as bandwidth is varied:
linear frequency control.

Switchable noise limiter for impulse noise.
Simulated stereo sound for CW lets ears
and mind reject QRM.

Inputs for 2 rigs, switch selectable. Plugs
into phone jack. Two walts for speaker. OFF
bypasses filter. 9-18 VDC, 300 mA or 110
VAC with optional adapter $7.95 +52. 10x2
x6". MFJ 751, $59.95, similar, primary
filter only. less high pass & noise limiter.

favorite products from the
world's [eading manufacturer of

amateur radio accessories
|

GMT CIocIdID Timer

MFJ101
m $29°%,

24 hour, solid-state, blue 0.6" digits, ID
timer sounds every 9 min (also 2 snooze
alarm), regular alarm for skeds or to awaken,
power-out/alarm-on indicators, ready to use
on 110VAC, 50-60Hz, 6x2x3".

]

KW Dummy Load With Oil

MFJ-250

$2923,

Rated at 1 kW CW or 2 kW PEP for 10
min., half that for 20 min., cont. at 200 W
CW, 400 W PEP, non-inductive 50 ohm
resistor, quality transformer oil (no PCB]},
VSWR under 1.2:1 to 30 MHz, 1.5:1,
30-300 MHz, 2:1. 300-400 MHz. Coax
conn.. vent cap., 7%"h x 6%” diam.

300 Watt Antenna Tuner

=]  Mr-0408
1 $129%,

Does it all! Built-in dummy load, SWR,
forward and reflected power meter, antenna
switch, balun, matches everything from
1.8-30 MHz (coax, random wires, balanced
lines). coax conn., binding post, 10x3x7".

TO ORDER PRODUCTS, CALL TOLL FREE

) 800-647-1800 [

VISA®

For tech. info., order or repair status, or calls
outside continental U.S. and inside Miss.,
call 601-323-5869.

* All MF] products unconditionally guaranteed
for one year (except as noted)

o Products ordered from MF]J are returnable
within 30 days for full refund (less shipping)

e Add shipping & handling charges in amounts
shown in parentheses

]

Write for FREE catalog, over 60 products
ENTERPRISES
INCORPORATED

Box 494; Mississippi State, MS 39762




John F. Sehring WB2EQG
PO Box 306
Oradeli NJ 07649

Stay Cool with T™M

— use thermostat modulation
to lower your heating costs

THERMOSTAT

PROGRAMMABLE
TIMER

Ve :D_l__
|-

cLock

HEATER

Perhaps hams are more
sensitive than most
people to the value of
energy since they depend
on electricity to run all of
their eguipment. So, the
energy crunch found me
looking for ways to con-
serve energy inexpensively,
with a minimum loss of
comfort and convenience.

fig. 1. If the thought of painlessly
saving from 5 to 20% on
THERMOSTAT @
TIMER ! :.I-:LTEﬁ 3
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7 i $u careo
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Fig. 2.
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vour home heating costs by
using a simple-to-make de-
vice appeals to you, then
read on. No, this is not a
ham radio project, but it is
right down our alley, being
electrical in nature.

Numerous studies have
shown that setting your
thermostat back to a lower
temperature at night and
when no one is at home can
provide significant savings
in heating costs. The conve-
nient way to accomplish
this setback is, of course, to
use a timed thermostat. Un-
fortunately, they are priced
from %35 to $100 or more!
There just has to be a better
way, | thought: let’s put that
fabled ham ingenuity to
work!

After a while, a very sim-
ple idea occurred to me:
Why not just install a small
source of heat right under
the existing thermostat?
When activated, the extra
heat would fool the ther-
mostat into thinking that
the surrounding environ-
ment was warmer than it
really was. The thermostat
would then regulate at a
lower room temperature,

thus accomplishing our set-
back. The heat source
could consist of a small
resistor controlled by an in-
expensive programmable
timer. See Fig. 1 for the
basic circuit.

The actual system as it
shaped up in my mind had
the following features:

® Adjustable temperature
setback.

® Nighttime setback cycle.
® Daytime setback cycle.
®Weekend cycle to
disable the daytime set-
back and delay the morning
heat-up cycle.

It was easier to do than
you'd think, and Fig. 2
shows the final circuit
Using the resistance values
shown, you should get at
least 129 of setback: A ther-
mostat set for 67° would
regulate at 55° when the
heater (R1) was on. A
smaller value of resistance
will allow even more set-
back by running hotter. Re-
member the formula
P=VZR: A resistor’'s heat
output will increase as its
resistance is decreased.
Here, P={(6.3)2/30=1.3
Waltts.



Two fuses are included
for safety’s sake, and the
6.3-volt transformer keeps
high voltage away from the
thermostat. Resistor R2 al-
lows you to reduce the
amount of sethack temper-
ature, if desired. Mode
switch 51 is a DPDT toggle
type with a center-off posi-
tion. Mode A gives both day
and night setback cycles,
Mode B shuts off all set-
back cycles, and Mode C
eliminates the daytime set-
back and delays the morn-
ing heat-up cycle for
weekend use. If you don't
want the latter delay, just
eliminate Timer 3; if you
don't need the daytime set-
back at all, just leave out
Timer 2.

| constructed my system
on a piece of 127 x 6" x 2"
wood; the layout is entirely
non-critical, but do follow
safe wiring practices here!
Each of the plug-in timers is
mounted on a flatsurface,
3-way electrical outlet.

You'll have to watch the
polarity of your wiring care-
fully, as the timers use SPST
(not DPST) switches inside.
As a result, only one side of
the line is isolated.

When setting up your
controls, remember to
allow enough time for your
particular heating system
to respond to heat-up com-
mands. Hang a small ther-
mometer near, but not on,
vour thermostat to see how
much setback you're get-
ting, since the thermostat’s
own indicator will not show
the actual temperature.

It works like a charm, to
the point where | forget
that it's even running, and
it’s much more flexible (and
cheaper) than the store-
bought kinds. Maybe the
XYL will let me use some of
the heating-bill savings
for—well, | can think of
several things! Build one
vourself, and I'll bet you
can think of a use for your
savings, too!ll

MEMORY KEYER
BREAKTHROUGH!

The remarkable AEA Morsematic memory keyer
has 35 fantastic features including two AEA
designed microcomputers, up to 2,000 character
memory, automatic serial number, beacon mode,
and automatic morse trainer mode.

Call toll-free 1-800-325-3638

HAM RADIO CENTER

8340-42 QOlive Blvd., PO. Box 28271
St. Louis, MO 63132

| Brings you the
Breakthrough!

MEMPHIS
- HAMFEST

THE LAST BIG ONE OF THE SEASON

Memphis Loves Hams. . Find out for yourself when
you come to the MEMPHIS HAMFEST, Saturday
& Sunday, October 11 & 12, at the Mid-South
Fairgrounds Youth Building — 34,000 square feet of
comfortable space.

You'll think you're in Ham Heaven when you see
the GIGANTIC FLEA MARKET, Buy, sell or trade
—there will be plenty of bargains, all under one root.
(Spaces are $5.00 per day, tables furnished).

Ancther big feature of this year's event will be the
FCC EXAMS. So hit the books now and come
prepared’

[t's all indoors —come rain or shine —Exhibits, New

Equipment Dealers, Seminars, Hourly Awards.

*All apphcants for the FCC Exams must appear by 8.00 AM Saturday with a copy of current license, on

the campus of CBC College across from the Fairgrounds.

Plus ladies activibes and the traditional southern
hospitality party Saturday night.

To make your visit a pleasure, there will be special
motel accommodations at the Holiday Inn near
Overton Square as well as On-Site
Trailer Hook-Ups.

Admissionis only $3.00 tor adults,
children 14 and younger FREE.
Exhibitor booths are still available.

For detailed brochure with
map, program guide, and rmotel
reservation form, write to
MEMPHIS HAMFEST,
P.O. Box 3845,

Memphis, TN 38103.

~ Reader Service—-see page 274
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Chris Brown NTAUI

One Man’s Magazine:
Twenty Years of 73

The author, first licensed in
1962 as KNTUQ/, is a mem-
ber of the 73 staff.

his month marks an im-

portant anniversary for
one of amateur radio’s best-
known (and occasionally
best-loved) publications.
Twenty years usually means
an engraved watch and a
thank you, or a platinum
memento. in the magazine
business, twenty vears is a
milestone and a definitive
statement of success. Many
magazines never grow that
old. 73 Magazine is twenty
years old this month.

In the summer of 1960,
Wayne Green W2NSD sold
almost everything he
owned, rented a tiny office
above a candy store in the
Flatbush section of Brook-
lyn, and began his maga-
zine publishing career by
launching a monthly for
amateur radic operators.
Two publications, QST and
CQ, already served this nar-
row field, but Green sensed
the need for another view-
point, another voice, in the
ham community. Today,
Wayne Creen, [nc., pro-
duces three monthly maga-
zines, two industry newslet-
ters, and many technical
and reference books. 73
Magazine remains the back-
bone of the corporation
and, in many ways, the
source of its identity.

From the beginning, a
sense of whimsy has per
vaded the pages of 73, Early
issues were 73 pages in
length (a printer’s night-
mare) and cost “a cheap”
37 cents each (two for 73
cents). Times and prices
have changed, but 73 Maga-
zine has always retained a
sense of humor, a unique
achievement for a pertodi-
cal in a highly technical
field.

73 Magazine was intend-
ed to be a journal of con-
temporary construction
projects for hams with a
ven for home brew and,
through the years, the mag-
azine has fulfilled this in-
tention. One thing not fore-
seen by Green in those early
days was the role 73 would
play as the “loval opposi-
tion” in relation to the
American Radio Relay
League, the FCC, and other
establishment organiza-
tions. This role resulted
directly from publisher
Green’s individualist incli-
nations with regard to the
ham-radio hobby. His out-
spoken editorials and the
vitriolic letters to the editor
that appeared every month
served as a forum in which
issues of the day could be
discussed, often more
openly and heonestly than
they were on the ham bands.

By 1962, 73 Magazine
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was 96 pages long, and, de-
spite the publisher's claims
to the contrary, financially
solvent. Manufacturers
were quick to sense a win-
ner, and all the major
names of the era advertised
with 73. Clegg, National,
Hallicrafters, Polycomm,
Hammarlund, and Drake
were regulars,

The sixties were a time of
turmoil in both the mi-
crocosm of American life
called amateur radio and in
the larger landscape of
America itself. As the coun-
try became increasingly in-
volved in the war in South-
east Asia, amateur radio
had its own polarizing issue,
called incentive licensing.

This restructuring of the
ham licensing procedure
divided the amateur com-
munity along well-defined
lines. Those in favor found
a willing leader in the
ARRL. Those against rallied
behind 73 Magazine and the
organization it sponsored,
called the 10AR (Institute of
Amateur Radio). The loAR
was created as an alter-
native to the ARRL, and dis-
illusioned hams opposed to
incentive licensing were en-
couraged to join.

The core of the issue was
the disenfranchisement of
those who were then Gener-
al and Advanced operators.
As the docket was written,

these operators would, over
a period of time, lose many
of their choice phone and
CW privileges on the pop-
ular HF bands. Since no
grandfather clause was in-
cluded in the docket, the in-
centive licensing proposal
was a threat to many active
hams. It was the FCC’s hope
that eventually most hams
would feel compelled to
upgrade their licenses by
taking more comprehensive
technical exams, thereby in-
creasing the overall techni-
cal expertise of the ham
community.

In the meantime, other
new developments con-
founded many veteran op-
erators. A strange and more
efficient mode of commu-
nication called single side-
band was making inroads in
what traditionally had been
AM sections of the 80-, 40-,
and 20-meter phone bands.
Impossible to tune with
many AM receivers, this
new mode was a source of
frustration for many hams.
In addition, American elec-
tronic technology was be-
coming transistorized. Ad-
vances wrought by solid-
state physics left many
hams confused and alien-
ated. No longer able to feel
comfortable with absolete,
tube-type rigs, hams in the
early sixties had to choose
between reeducation or re-
treat. 73 Magazine actively



pushed for the switch to
SSB and transistors by run-
ning a large number of con-
struction articles for hams
who were starting from
sguare one.

During this period, 73’
editorial pages were filled
with the incentive licensing
debate, but its publisher’s
differences with the ARRL
and FCC lay deeper. He was
diametrically opposed to
both these organizations on
a philosophical level. Green
distrusted bureaucracies,
and he perceived the lead-
ership of both these organi-
zations as inept, if not
downright corrupt. His
mood reflected that of
much of the country in the
anti-establishment at-
mosphere of the mid-sixties.

In the April, 1963, issue
of 73, he unmercifully
spoofed the League’s publi-
cation, QST. His QST-like
cover and inside layout
closely resembled the
League’s official journal,
and the entire issue was
“Devoted Wholeheartedly
To Amateur Radio.” The
issue has become a collec-
tor’s item. The April fool
tradition was continued for
several years and included
put-ons of Playboy (April,
1964) and MAD Magazine
(April, 1965). Even Little An-
ny Hammy and Ham wvs.
Ham comic strips were in-
cluded in these issues.

In 1962, 73 Magazine left
Brooklyn for Peterborough,
“New Ham Shire.” Editori-
als of the time extolled the
virtues of clean air, country
living, and spartan life
styles. 73’s content con-
tinued to reflect the chang-
ing trends in amateur radio
and, as ATV, activity on 432
and 1296 MHz, OSCAR 6,
and VHF FM developed,
along with freedom rides
and zip codes, 73 kept up a
constant stream of “how
to” articles.

New repeaters were ap-
pearing daily all over the
country but no standards
were in effect regarding
their design, frequency allo-

cations, or input/output
spacing. 73's self-imposed
mission during this period
was to pull all repeater
groups together in an effort
to work out universally-ac-
ceptable standards. This
grand design soon put 73
Magazine and Wayne
Green in conflict with the
federal government.

The FCC was struggling
to control the explosion in
popularity of CB radio. Its
Personal Radio Division
had as its head, in the per-
son of Prose Walker, a hard-
line doctrinairian in favor
of heavy regulation. Stan-
dards were proposed by
Walker's division which
made it impossible for re-
peater groups to get new
machines on the air without
considerable expense and
paper work. The net result
was that repeater develop-
ment came to a halt.

At this point, 73
Magazine decided to take
on the federal government.
In a hard-hitting series of
editorials, publisher Green
debunked the commission’s
position on repeaters and
cast doubt on the com-
petency of Prose Walker.
Hams nationwide rallied
behind 73, and eventually
the demands for a new
hearing on the repeater is-
sue became loud enough to
be heard in Washington. A
hearing was held in 1974,
and much of the architec-
ture of today’s repeater sys-
temm was determined at that
time.

in April of 1967, Jim Fisk
was named managing edi-
tor, Jim stayed with 73 for
less than a year, and then
left to start his own ama-
teur publication. The rift
between CGreen and Fisk
was never closed after Jim’s
departure in 1967, and a
cross-town rivalry soon de-
veloped between 73 and
the new magazine in the
field, Ham Radio.

Fisk was one of many
notables to grace the 73
masthead over the years.
Others included Ken Ses-

sions, Dan Miller, Bill Hois-
ington, Peter Stark, and Gus
Browning.

As the Vietnam war esca-
lated in the late sixties, and
college campuses plunged
into chaos over the bomb-
ing of Cambodia, 73 Maga-
zine remained precccupied
with the problems of ama-
teur radio. The October,
1969, editorial however, of-
fered Wayne Green’s solu-
tion to the problems in
Southeast Asia. His pre-
scription for peace in that
troubled land was founded
on a faith in the ability of
grass-roots capitalism to
pacify the multitudes. Thai
land today seems a case in
point.

While men walked on the
moon in 1969, ham opera-
tors headed for 2 meters in
increasing numbers. The
popularity of VHF FM was
growing and the prolifera-
tion of repeaters on six and
two was facilitating that
growth. 73 ran scores of ar-
ticles on FM conversions
and repeater construction,
while the editorial pages
hammered away at the
probtems of repeater use.

During these vyears,
publisher Green was pos-
sessed by wanderlust. His
frequent Furopean forays
to pick up Porsche sports
cars, ski the Alps, explore
the night life of West Berlin,
or meet foreign hams, were
well documented in the
pages of 73 and form an
ongoing travelog of %5-a-
day adventures. Green also
made trips to Jordan during
the early 70s, helped to
write that country’s ama-
teur regulations, and even-
tually installed a Z-meter
repeater in Amman for use
by |ordan’s King Hussein
and the growing number of
young hams in that country.
A DXpedition to Navassa [s-
land in the Caribbean occu-
pied the summer of 1972
—and provided Green some
calm before a gathering
storm.

Early in 1973, the IRS
wanted to talk to the pub-
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lisher about tax deductions
he had claimed during the
previous years. Month after
month, the editorial pages
of 73 Magazine told about
the plight of citizen Green
vs. Big Government. Was he
really victimized by the IRS
because of the pressure 73
Magazine had applied to
the FCC over the repeater
issue? Or was he merely an-
other businessman with a
fool for an accountant? The
details were murky, but the
resufting tax-evasion case
was well covered in 73 and
competing amateur publi-
cations.

73 Magazine continued
to grow with the hobby. Its
coverage of satellite opera-
tions grew in relation to its
page count (now close to
200) and the entire July,
1975, issue was devoted to
QOSCAR. Slow-scan TV also
was becoming popular and
received lots of attention in
73. The magazine ran a
slow-scan contest and de-
voted an issue to this new
ham activity, also.

Computers became a
force in ham radio in the
seventies, and 73’s pioneer-
ing efforts to disseminate
information about this eso-
teric subject shifted into
high gear. The /O (input/
output) section of 73, de-
voted exclusively to the
technology of bits and
bytes, was rapidly becom-
ing so large that it was a
magazine in its own right. In
1975, therefore, Byte Maga-
zine was spun off from 73 to
service the computer-
hungry public.

in January, 1976, 73
Magazine reluctantly aban-
doned its six-by-nine for-
mat. QST and CQ already
had announced that a
change to a larger format
was coming, but 73 was the
first to implement it.

The days of skeleton
crews peopled by jacks-of-
all-trades were over. No
more communal living and
working in a rambling New
Hampshire farmhouse, rais-
ing horses and vegetables in
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off hours, or DXing from the
mountaintop QTH. The
magazine had become a de-
manding taskmaster that
ate up time and energy
voraciously.

Controversy was still a
friend, though. A series of
articles in 1975, entitled
“Inside Ma Bell,” resulted
in a lawsuit of large propor-
tions. Mrs. Bell, never to be
accused of having a sense
of humor, took offense at
the publication of its toll-
call billing secrets for all
the world to read. Later, an
ersatz 57 X7 %100 bill
printed as part of a sub-
scription promotion also
provoked the ire of the es-
tablishment. Warned by the
Treasury Department not to
circulate any of the mon-
ster bogus bills, 73 Maga-
zine once again found itself
in the role of the enfant ter-
rible of the ham publishing
industry.

In August of 1979, the
magazine ran an article on

MDS (Multipoint Distribu-
tion System) TV equipment.
For detailing construction
specifics of antennas and
downconverters for this
metropolitan pay-TV sys-
tem, 73 Magazine again was
taken to task. A lawsuit in-
volving everyone but the
cleaning lady is in litigation
at present, this time
brought by the MDS in-
dustry.

As one looks back over
the past twenty years, the
role that 73 Magazine has
played as loyal opposition,
technical innovator, hell-
raiser, and self-consciously
fallible friend of ham radio
is easy to see.

In essence, the magazine
has always been the man:
Wayne Creen. From the ear-
liest beginnings in Flatbush,
the magazine and the man
have been inseparable. 73’s
style, tone, editorial view-
point, and appearance have
reflected its publisher’s per-
sonality. Green’s dislike of

(PUNCH THROUGH
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SIGNAL POSSIBLE!
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excessive white space on
magazine pages (born of
Yankee frugality} and his
adversary position in rela-
tion to the ARRL (a mistrust-
er of bureaucracies) are
reflected in the look and
feel of 73. More than any
other publication in the
tield, 73 Magazine repre-
sents one man's vision of
the world and of the ham
radio hobby, what they are,
and what they should be.

Over the past twenty
years, many adjectives
have been used to describe
Green and his magazine:
zany, annoying, insightful,
toolish, rabble-rousing, vi-
sionary, shortsighted. At
one time or another, all
have been applicable.
Through it all, a sense of
humor and self-deprecation
has prevailed in 73, and that
is the attraction the maga-
zine holds for many of its
readers.

Whether railing against
the League’s position on in-

centive licensing in 1963 or
detailing specifics of the
Multipoint Distribution
System in 1979, 73 Maga-
zine has always been lively
and ready to poke fun at
the sacred cows of amateur
radio and the electronics in-
dustry. This seems extraor-
dinary for a magazine de-
voted to technology, but it
is quite understandable as a
print extension of one
man’s personality.

What the next twenty
years hold in store for us as
ham operators and citizens
is subject to conjecture:
satellite communications
systems, computerized sta-
tion operation, energy
shortages, war in the Mid-
dle East.

As history unfolds, it
should be hoped that publi-
cations willing to take
stands, air issues, and oper-
ate close to the edge con-
tinue to exist. A hobby and
a democracy need that kind
of journalism to thrive. l

S SPEECH Pnucssson
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effective vo}cegower over 10 times. Features easy
installation Switch for normal or processor
operation. Adjustments for gain and output level. One
year manufaciurer warranty. Patent Pending
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Please wndevstend that this is Volume 1, Number 1 of
73 It ix NOT perfeci—it isnw’t even anywhere as good as
L'd Hee it o be. But, all things consideved, a major mirace
Ras been worked ond this isswe 1S in prins.

Faedback

We both kave a wvested dnterest in 73 being a5 inter-
esting as possible. You cam help me keep my finger on
your pulse by sending o posicord every month listing the
articles in the arder of your interest, I twill Publish resulis
of #his monthly survey a5 an encouragement do the guthors,
The top author cach month will get, in oddition to the
compliment, a check from ws for 50% of his original pay-
ment. Thus yowr vote eack month will serve to help e in
the selection of future articles and will encourage good
writers both ivith plandits and some extrg cash/

Writing For 73

ONE of the first moves in planning the pub-
lication of 73 was to get in touch with
past authors of ham articles and explain te
them that there was a new magazine coming
and that it needed articles. To encourage them
we established the firm policy of paving for
all articles immediately upon acceptance. This
encouraged quite g few, as you van see in this
issue, and as you will see in the subseguent
Issues.

There must be a lot more of you with inter-
esting ideas to communicate. Naturally we
prefer technical and construction articles, but
if it is interesting and hammy we'll probably
shell put. One author has hustled us for over
31000 so far and shows no sign of drying up
yet.

Suggested Procedure

If you're in doubt abont whether we'll buy
or not just send in an outline and, if possible,
some pictures. We'll probably OK it. Try to
get the best pictures you can and type it up
double spaced (use a dictionary).

Laborateries Needed

Readers and manufacturers both expect us
o run the same old tests on new equipment and
write up pleasant little blurbs which carefully
sidestep the obvious shorteomings of the gear
and repeat almost verbatim the speecifications
published in the ads. I have tried running hon-
est reports on eguipment in the past only to
meet mountaing of emotion from the manufae-
turers and their advertising agencies and
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apathy frem the readers. This was ¢
not the correct approach.

After much stewing over this pr
think T have an answer that will satisf

ong . .. even me. Unfortunately, even
twenty-four year collection of radic
around the shaek I don’t have the n
equipment to do the job of testing that I have
in mind. And any of you chaps with an inclina-
tion to do something helpful for us all suit-
ably equipped? You'd need a pretty good
'scope, dummy loads for various power levels,
an rvf voltmeter, an ac ammeter, a KW Variae
for line voltage tests, an audio escillater, fre-
quency meter, antenna tuner, ete. This would
enable you to run fairly good checks on a
transmitter. The recelver tester would have to
have different gear.

What I want is a thorough technical listing
of the facts about the equipment. For a trans-
mitter we want to know the list price, weight,
size, tubes used, bands covered, ac power on
standby, ac power under full lead, heating
under full load, input to final, output power,
efficiency, frequency stability during transmit,
drift during standby, antenna switching pro-
visions, compatibility with other commercial
gear, how well fused, how well the operator
iz protected from electrocution, ease of ser-
vicing, TVI, ease of tuning, ease of band-
changing, calibration of VFO (if any), re-
setability of VIO, backlash of VFO dial, spot-
ting switch, high vollage on standby, high
voltage under full load, interlecked, overload
relay or protection, 108 volt test, 132 volt line
test, audio respense, shipping weight, connect-
ing wires supplied, driving power required
(amplifiers) on various bands, ete.

Then comes the objective on-the-air activity
with the rig for z couple of weeks to gel the
feel of it. By thiz time the writer should be
able to turn out quite a piece, listing the statis-
tics and pointing up the more positive aspects
of the equipment in a general commentary.

We need the same treatment for receivers
and other ham items. Anybedy interested? The
pay is miserable. All those who do net wvol-
unteer take one step backwards.

Qur Advertisers

It takes a lot of personal interest in the
hobby for an advertiser to run an ad in a
brand new ham magazine. He has to put aside
questions about what this will cost him in dol-
lars per thousand readers and how much dup-
lication he is getting of readership in other
ham magazines. He already has his budget al-
located for a long time ahead and this means
an extra unexpeected expense which may well
bring little return,

Since it s advertising revenues that make
it possible for magazines to be published we
all owe a lot of gratitude to the handful of

{Continued con page 25}
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73 THANKS CUSHCBAFT-
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(never say die)

Back at first I was running hamfest and
convention announcements, Several posteards
have mentiomed that they arve not particularly
anxious to have space taken up with local
annpuncements in a pational magazine. I'm in
agreement with this notion since we're trying
to make sure that everything in the magazine
ill be of the widest interest. For thut matter,
though you may be locking particularly for
VHT articles, you will find that just ahout
everythiing we publish will be pgodd reading.
Same of the hest art lden with
unilkely titles too. Heh!
our leaving out announcements all you have
to do is pound the table a little and we'll starg
an (ugh) Announcement Colunin.

J8A0TY

The July cover brought interesting reactions.
Several readers wrote in to wmention that,
though their cover was OK, they found the rest
of the magazine to be printed upside down.
Subway and bus readers startled their fellow
travelers. There were a few fellows who called
up te find ont il we krew the cover was up-
side down. These chaps should know all the
trouble we went to, to make sure that it got
printed that way. This included verbal and
writlen instyuetions to the entire work force
of our printer’s New York office where the
magazine is set in type as well ag the entire
furee i Norwalk, Connecticut where it is
printed. We really expected that someone
wouldn’t get the word somewhere along the
line and would “fix” the mistake.

Our printers are getling used to us now.
They no longer shudder at guy pripting a 73
if magazine, no doubt the ¢nly magazine in
history to do so. They are gntting used to
onr surplus ads with the five puint mice tepe,
thaugh they fight every one we bring in and
charge until our heads spin for them.

We have made great strides on the delivery
of magazines to our office. We almost fainted
the first month when the truek drove up with
10,000 copies on a huge skid. The office was
on the second floor and Virginia and I had
to hand carry 2500 pounds of magazines yp-
stairs. The next month we got them to mail

a lot of them directly from the plant and
deliver the rest in cartons. Virginia has gotten
vory good at hefting those 85 pound cartons
up the stairs now .. . somehow I always seem
to be awway when the truck comes. They in-
creased the cartons to 85 pounds last month.
Virginia almost broke her back. I complained,
The following note came from the printer,
“Your lastest epistle decrying the weight of
our cartons has caused me deep chagrin, pain
and @ wart on my left index finger. It has
never Leen the pelicy of Ye Qide O’Briene
Presse to ¢ast a Dresden-like bezutiful orchidi-
ous creature like Virginia in the role of a
Russtan weight Hiter. The dastardly culprit
who sponsored this hernia-inviting operation
right now iz on his way to the salt mines,
minus both thumbs, Rest assured most kind sir
that our cartons in the future will be of a
gossamer guality and of a weight that can
be handled by the midget masquerading as a
little girl in the Castro Convertihle Ads. Re-
gards, Charles Joseph Hauser 1I1* (*The first
two were executed for mopery.)”

Answered Plea

The small call for help last month was
answered. Volunteers arrived from all over.
One of the long distance helpers was Hall
Bond K5ZSB of Dallas, a pilot for Braniff
Ajrways, who dropped in and lent a hand for
a few hours of stencil sorting. All this extra
help has enabled us to get out a2 lot mere
mail recently wnd we've sent out the first mail-
ing te adveriisers announeing the First An-
nuz!l Almanae, Yearbook and Buvers Guide
which we plan to publish this fall

One thing that kas bagged me for years is
the problem of fnding cut ahout a product
when [ want to know abeut it. Scmeene will
mention over the air that he has one of the
new Super-Bandbangers and that he thinks it
it great. I immediately plunge inte the ham
magazines looking for more info. Well, it
seems 've heard about it a bit late and they
are now advertising the newer Rx-7383. After
much searching through back issues I finally
find some ads for the Bandbanger, bur they
sure don’t tell very much. Being persistent, I
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The moving of offices that was casually re-
ferred to in the last editorial turned out, when
reduced to practice, to be quite a process. It
is a big deal for an ordinary family to move
across town. Your imagination would be stag-
gered at the amount of ham gear that I have
gathered down through the years. I was
staggered when I looked it over. And all this
had to be packed up and moved 250 miles!

One of the commercial movers came out
to give me an estimate. He blanched. I had ex-
panded to fill three and half garages, all of a
seven room apartment and a good deal of a
full sized house. He caleulated $2000 if we
did all the packing, but I got the idea that
this might turn out to be low once they found
out how solidly packed those garages were
and how heavy radic equipment is. I started
calling rental {ruck companies.

never say die

U-Haul seemed te have onc of the best
prices so I rented one of their 16-foot vans
and started loading. It held a lot more than 1
thought it would. Even with Virginia, me, our
subseription man and twe local hams pitching
the stulf ju, it still took a full day to £ill it up.
Perhaps we sere a little too enthusiastic in
the loading for when we stepped back to
survey the results we noticed that the truck
springs were bent backwards and the six tires
almost flat from the wejght. It was obvious
that the truck could never make it. ’

it did come close though. Tt got to within
one half mile of the house in Peterborough
before one of the tires exploded. Luckily the
tive vaporized right in frout of the Tocal Gulf
station, winning them the job of trying to lo-
cate a jack strong enough to allow repairs.
It was a wurm day and the first jack sank into

New Headquarters Building
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Notice to ARRL Members

It is now obvious that Q8T is going to keep
beating the drums for their building fund until
vou all pav up. If you'd send in the money
then QST could get back to their detailed
operating news reports. After all, Egypt has its
pyramids and China has its wall, so why
shouldn’t we have our ARRL Skyscraper? Get
with it [ellows: vou joined the ARRL, now
support it in its time of crisis. Of course this
wan't stop you from needling them a bit by
marking vour check out to the ARRL BUTLD-
INCG FUND (73 WING). Send it 3o ARRL,
West Hartford 7. Conn. Save just a little
it guze we get too jealous of the new building
and have to have a shanty fund for 73
(we'd never be able to pet enough for 4
building?,

73 Parts Kits

Ay introduction of paris kits for our
simpler constriction projects back in March
brought on mixed reactions. The readers wrote
in complimenting us on the move. Some even
went so far as to order kits, thongh not many.
Remembering how long it took the Bookshop
to build up steady orders I was encouwraged
that even twenty kits should be ordersd the
first month.

CQ. in an attempt to hurt us with the paris
distributors, where my latest figures show we
are outselling CQ by better than two to one,
sent out a letter viewing the 73 kits with
great alarm and worrying that we might
shortly put parts distributors out of business.
Though their intent was unfriendly, the result
was very helpful for CQ's hysteria made many
parts distributors aware of our kits and they
were thus more disposed to go along with ns
on handling the parts kits through their com-
panies.

z
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Never say dle

It was obvious from the first we would
not be able to finance more than a short test
of the kit idea. You see, keeping our subscrip-
tion rates and advertising rates very low keep
us from making any money, so if semething
costs more than a few hundred dollars we have
to forget it. The kit program wont make any
moneyv for anvone for a long time and I doubt
ift 1 could have convinced many parts dis-
tributors {or any) to participate without CQ's
attack.

Now that we are gefting better organized
with the kits we will be looking into cur back
issues for good kit projects and will try to
work up a good comprehensive kit list for
vou to select from.

April Cover

Old timers probably got a kick out of eur
April Fool cover fast month. I am happy to
report that the HQ gang seemed to enjoy it

. see, theyre not as stuffy as vou thought.
1 did consider doing a parody of CQ, but
couldn’t think of anvthing funnier than they
have now so turme:l my atteation to QST.

Small Issue

We had planned upon running 128 pages
again this month. but several factors interfered.
For one thing the cost of ranning the 128 pages
last month was considerably higher than had
heen estimated. Then 1 was laid low by a
cold at advertiser harassment time and didn’t
get quite as many ads this month as 1 could
have. And finally, Virginia, who does most of
the work around here, bad to take a couple
af days off to have a baby. Next manth we're
going to have a really big issue, so wait it out.
(It's a girl.}

{(mgren 4]
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1 am upset. I am upset over the idea of in-
centive licensing. 1 know, as I watch the gov-
emment going inte more and more businesses
and controlling more and more things tighter
and tighter, that 1 am opposing a relentless
force. | still feel like spesking out when some-
one wants to get something dene and their
first turn is to the government. What has hap-
pened to free enterprise?

The case in point is the ARRL's petitioning
of the FCC to force the amateur to study more
radic theory in order to hold on to his present
privileges. If the ARBL feels that the amateurs
should spend more time leaming theory why
didn’t they at least make even a2 slight attempt
to talk the amateurs into this idea and lead
them in that direction? Why, without even a
try at getting hams to learn, did they tum
immediately to the government and petition
them to force everyone to do what the ARRL
wanted?

Is government force the only “incentive” that
will work? Shades of Russia.

If I am wrong and it actually is impossible
to ge: amateurs to voluntarily improve them-
selves, then I can see some application for
incentive leensing, This does no: mean that
I am not upset over the ARRL proposals. 1 am
very upset over them,

‘The ARRL says we are going to pot. This
is unarguable because there is no possible way
to prove a case pro and con. I don't believe
we are going to pot. 1 am distressed and dis-
appointed to see the ARRL and fellows like
Bill Orr teasing down our wonderful hobby.

I am upset over the way that the ARRL
went about putting iz its petition to the FCC.
Now that it is in we can see that there never
was any intention at any time of asking the
membership what they thought. Apparendy

reameeeeemN INCENTIVE LICENSING

even the Directors were hoodwinked to a
degree too, though this is their own fauls for
leaving decisions of this magnitude to the
League Officinls. One Director wrote to me in
confidence that he was opposed to incentive
licensing. Rather than go into detail over this
aspect of the petition T recommend that you
reacl the two rebuttals to RM-499 that I've
included in this issue. They are both different
enough to warraut publication and both make
many good juints.

| am upset over the actual proposals made
by the ARRL. Why was their schedule of tak-
ing away phene bands from the great mass of
licensees planned to present the worst pos-
sible picture of occupancey of our most precious
bands just before Geneva Conference time?
Why did they decide to have General aund
Conditional licensees re-cxamined and yet ex-
clude the Advanced Class licensees? Why did
they decide to lake away privileges from the
great proportion of amateurs rather than offer-
ing them additional privileges? Why did they
make no provisiom whatever for incentive for
the CW aperator? Why was absolutely nn
anownceméent of their actual plan made until
after it had been snhmitted to the FCC?

[ amn upset over the rumors that have been
circulating about RM-499. T have had several
reports that a major League Official has actual-
ly named an FCC official as acting advisor to
the ARRL in rigging RM-499, T do not belicve
that an FCC official would Le guilty of such
collusion and 1 think it poor ethics on the part
of the ARRL to try to convince amateurs
through a strategem of this nature that there
is no use in fighting the proposal since it s
actually TCC sponsored and  therefore will
vbviously go through. This is a tenible thing
to say for it could easily wreck the career of
the FCC official involved. 1 have not the slight-
est indication from any source {and I have a
lot of sources) that the FCC was in any way a
party to this proposal or that they look upon
it with even the slightest degree of faver. In
view of the reported ARRL allegations many
of us are watching the FCC procedure with
mure than the nsual interest to see if RM-499
ets auy more preferential treatment than. say,
EM-3549.
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OK fellows, T've got von right where I
want you. While I've been pot shotting away
at the ARRL from up here in the wilds of
New Hampshire from my lofty perch on 73
Mountain, my cohorts have been busy making
arrangements for me to step in and take over
the League and run amateur radio as my own
personal empire.

My man on the ARRL Executive Committee
las thrown dust in the other eves . . . a
simple matter, reallv . . . and that detested
Article 12 of the ARRL Articles of Association
has been thrown out the window. I thought we
might have a battle getting it dumped, but
there was nothing to it. I sat up here telling
them how awful it would be to have Dannals
on the Board of Directors and they went ahead
and moved heaven and earth and ot him on,

Article 122 Oh, that was that old hangover
from the carly davs of ham radio when ever—
mre worried that someone would nse the
League for commercial purposes.

Article 12 states: “No person shall be eligible
for the office of Director, Vice-Director or
President who is commercially engaged in the
manufacture, sale ov rental of radio apparatus
capable of being used in radio communication
or commercially engaged in the publication of
radio literature intended in whole or in part
for consumption by radie amateurs.”

So I had to wait until they threw that one
vut before 1 could announce for Divector,
and scheme my way, with some inside help,
onto the Executive Committee. He, he.

Article 12 stoed in the way of Dannals being
aceepted, so Article 12 got the axe instead of
Dannals. Now, as seems absciutely certain, if
the Board of Directors seats Danmnals as the
Hudson Division Director at the May Board
meeting, the rule will have been completely
bypassed. Dannals, you see, works for Sperry
Gyroscope at Lake Success, New York. Accord-
ing to the Electronic Engineer’s Master, Sperry
makes the following radio apparatus capable of
being used in radio communication: Aircraft

2
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never say gie

ecommunications systems, airport traffic control
systems, microwave communicafions systema,
telemetering systems, microwave transmitters,
radar transmitters, telemetry transmitters, VLF,
UHF and VHF transmitters, heacon, com-
mand, direction finding, interrogation loran,
microwave and UHF/VHE receivers. Obvicus-
lv Dannals is intimately engaged in the spe-
cific activity that is prehibited by Article 132.
OK, so the Directors hiave a choice of throwing
out either Dannals or Article 12. How about
that Vice-Director, Stan Zak K2570P Well,
Stan works for Madam Bell, that ubiquitous
gal who is even more involved in manulactur-
ing, sale and vental of radio communications
equipment than Sperry. With over 7% of the
Hudson Diivision members of the League drop-
ping out last year, perhaps they don’t need any
representation anyway.
K&BX Really Does It

For some manths now I have been devoting
quite a few spare moments to a coempilation
af facts which are under the working title of
the “ARRL Black Paper.” This accumulation
of data, letters, bulletins, statements, etc., all
document in considerable detail events which
the League headquarters is trying desperately
to keep secret, Few mmateurs realize the ex-
tent that the ARRL is ruled by commercial
interests, for instance.

So along comes a twenty-two page exposé of
ARRL management from Clif Evans K6BX
that makes my effort look puny. CIif, in his
usually pungent style, quotes at length from
confidential letters written by directors to
other directors and assistant directors, expos-
ing plots and events that would be considered
completely unbelievable if they were not
thoroughly documented. This is an incredible
tale of corruption and callous disregard for the
ARRL membership that will shake the League
to its core.

Frankly, T wonld like to print some of the
material here so you could see the fantastic
extent that things have gone, but Clif has the

Continued on p. 86.
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How To Be An Amateur

he Good Amateur—

that is, the amateur
who is useful in causing
progress in the field he’s in
—has certain basic charac-
teristics that are the same,
no matter what that field
may be. He may be an ama-
teur in radio, electronics,
chemistry, painting, or
anything else; to be useful
he must have a certain ba-
sic code —the Code of the

Amateur.
A Good Amateur is. .
1. lgnorant.

2. Egocentric.
3. Impractical.

4. Disrespectful
of authority.

5. Materialistic, or
pragmatic —not ideal-
istic/theoretical.

6. Inconsistent,

7. llogical.

8. Discontented.

9. Aggressive.

10. Unfair.

Every one of those char-
acteristics, you no doubt
noticed, is generally consid-
ered antisocial. The Good
Amateur is antisocial; he’s
egocentric, and enjoys his
own company, his own
work, more than the best
chitchat of the cocktail-
party group that is, of
course, the highest ideal of
the extrovert-social type.
The Amateur is antisocial in

Reprinted from 73 Magazine,
October, 1960.

that he fikes —actually en-
joys!—thinking! He actual-
ly prefers using his brains to
flapping his jaw; he normal-
ly thinks before opening his
mouth. This is, of course,
antisocial, because it im-
poses the necessity of think-
ing on those around him—
which nraturally makes
them very uncomfortable.
They're not used to it.

The Amateur is Ignorant;
this is necessary, because
he wants to learn —and you
can’t learn something you
already know. The thing
that makes an amateur’s ig-
norance so useful, however,
is that you can’t learn if you
already think vou know,
either. The old line about
“It ain"t s0.” The Amateur is
lgnorant and escapes that
trouble. Throughout his-
tory, amateurs have been
lousing things up for profes-
sionals by doing what ev-
eryone who knew anything
about the business knew
was impossible . until the
amateur, who didn't know
any better, did it.

Like Mad Anthony
Wayne during the Revolu-
tion—the amateur soldier.
He attacked a perfectly im-
pregnable British position.
Anyone with military
knowledge knew it was im-
pregnable because there
were sheer, 300-foot cliffs
protecting it on three sides,
making attack from those
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directions impossible. Mad
Anthony, not knowing any
better, led his men up the
Pallisades at night and
cleaned out the British.

The Amateur has to be
Egocentric. That s,
nobody’s going to pay him
for all the hard work he
does, so he'd better enjoy
what he’s doing because it
pleases him. All his work
will, 99.99% of the time,
yield nothing but discarded
materials and passed time.
In the course of ten years,
an Amateur may spend
$10,000 on his hobby and
wind up with $2 worth of
junk and nothing else . . . ex-
cept the self-satisfying fun
he had doing it.

That, by the way, is one
of the ways in which the
Amateur is Impractical and
Unfair. Amateurs happily
tackle a research project
that has one chance in
10,000 of succeeding, and
spend ten years and $10,000
on it. Obviously, this is eco-
nomically unsound; no pro-
fessional research organiza-
tion would consider so risky
a venture; it would be eco-
nomic suicide. For one
thing, the Amateur in ques-
tion may be a $100,000-a-
year executive In a major
corporation; he’s worth that
to his company because ot
the extremely high level of
judgment he has. That high
ability to judge, to select

between alternatives, is be-
ing applied in his hob-
by —the $10,000 worth of
material he invests in his
hobby is nothing compared
to the $1,000,000 worth of
highly trained judgment
he’s also investing!

But the Amateur can, of
course, charge off all those
expenses, all the invest-
ment of time, effort, ener-
gy, and money to "Enter-
tainment.” It's a heads-I-
win-tails-you-lose setup; if
his research does not yield
the desired result—it still
yields ten years of fine en-
tertainment.

This is very unfair compe-
tition from the viewpoint of
the professional, who has to
charge all the time, effort,
and money invested to “ex-
penses”’ —he can't call it
“entertainment.” The Ama-
teur’s research project, in
other words, can never wind
up bankrupt—in thered—a
net loss. The fun of doing it,
not the result, is the main
product, any workable re-
sult is, then, pure gravy— a
bonus over and above the
call of entertainment.

Time and time again in
the history of Science, the
great breakthroughs have
been made by amateurs;
the great breakthroughs al-
ways will, for all time to
come, be made by ama-
teurs. The reason’s simple:
A true Amateur cantackle a



problem with no reason-
able hope of success and
not suffer any loss. No pro-
fessional can do so.

The essence of a break-
through discovery, how-
ever, is that it could not
have been predicted on the
basis of previously known
facts. Pasteur, a chemist,
not a biologist or doctor,
achieved the great break-
through in medical-biologi-
cal science—the discovery
of germ disease. [t could
not have been predicted be-
forehand. No one could
have, a year previously, rea-
soned that investigation of
microscopic life-forms
would be the way to solve
the problem of disease.

Put it this way: Today, in
the race for space, we need
something a darned sight
better than rockets. Rock-
ets can never be developed
to an economically practi-
cal method of commercial
use of space; chemical-fu-
eled rockets must consume
tons of starting fuel for
every pound of payload put
into space, Nuclear or pho-
ton rockets can never be
used to take off from Earth
—the exhaust from such a
rocket motor necessarily
has an apalling energy in-
tensity. It would slag down
half a county behind it as it
thrust itself up into space.

We must develop either
an antigravity device, or a
true space-drive—some
kind of a device that can
sink its claws into the struc-
ture of empty space and
climb like a squirrel going
up a tree.

No professional will ever
achieve such a break-
through invention; if Dr.
Quiddius Q. Quidnunk of
the Research & Develop-
ment division of the Bron-
tosauric Manufacturing
Company does turn up as
the discoverer—you can
bet he did it as a hobby-am-
ateur project, not in his offi-
cial capacity as an R & D
man for Brontosauric.

The reason’s easy 1o see.
Given: We want an anti-

gravity device. It’s worth
$500,000,000 to the com-
pany that gets it With a
prize that size dangling,
surely it pays to do research
on it!

It would indeed. . .if
someone could suggest
someplace to start!

In 1935, Dr. Robert A.
Millikan, one of the world’s
top atomic physicists, said
it would be “250 years, at
least” before we could re-
lease .atomic energy. He
was wrong by 243 years.
What he meant was that as
of 1935, no one had the
slightest idea where to start
looking for the answer! In
1940, they did know where
to start; uranium-235 was
the starting point. It took
only two years to get an en-
gineering device, once that
was known.

The Amateur, because it's
“entertainment,” can start
looking for the place-to-
start; he doesn’t have fo
wait for it to be discovered
before launching his re-
search.

The great Bell lLaborato-
ries had, of course, been
looking for some way of
amplifying electrical sig-
nals for years before that
kid, Lee De Forest, came
up with the triode vacuum
tube. The transcontinental
telephone line was impossi-
ble until an amplifier was
invented. Bell needed one,
knew they needed one, and
couldn’t imagine where to
start looking for one, of
course,

There’s a lot of govern-
ment-sponsored research
being done today; Commis-
sions, Authorities, Depart-
ments, and Divisions of the
government set up boards,
committees, and Agencies
to assign research projects.

Let’s imagine that gow-
ernment-sponsored research
had been common through-
out the history of the
United States, and consider
the probability that a gov-
ernment agency would have
made the actually-correct
assignment. The boards
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must, of course, act logical-
ly, with careful considera-
tion of the opinions of the
authorities in the field. Proj-
ect assighments must be al-
lotted fairly, logically, on
the basis of the best avail-
able theoretical knowledge.

Would they, then, have
assigned:

1) Development of a rap-
id, long-distance communi-
cation technique to a sec-
ond-rank portrait painter by
the name of Sam Morse?

2) Development of a tech-
nique for voice communi-
cation to an obscure teach-
er of the deaf in the Boston
area, Alex Bell?

3) Development of a
heavier-than-air flying ma-
chine to a two-man bicycle
shop in Ohio?

Other projects would not
have been assigned at all,
by a committee which, not
being amateur, was logical,
had respect for authorities
in the field, and acted on
theoretical grounds. They
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would never, for instance,
have assigned the project
of developing an electric
lighting system to anybody;
it was proven mathemati-
cally by top physicists of
the time that such things
could never be practical.
The reason is one any ra-
dic ham can understand: It
was “known” that the maxi-
mum energy transfer in an
electrical circuit was
achieved when the resis-
tance of the generator
equaled the resistance of
the load. Therefore, in an
electric lighting system,
one-half of the energy
would be dissipated in the
generator and only half
would be available for
lighting. This made the
maximum possible efficien-
cy 50% —but worse, it
meant that for any sizable
electric system a tremen-
dous amount of heat would
be generated in the dyna-
mo. Large machines would
be impossible because they
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would simply melt them-
selves into scrap.

It’s most certainly true
that if modern generators
weren’t 99% efficient, they
would melt themselves into
scrap. It's hard enough to
get rid of 1% of ten mega-
watts, or 100 kilowatts of
heat; if the Learned Author-
ities had been properly re-
spected by Edison, he’d
have recognized the futility
of inventing incandescent
lights.

The Amateur can, of
course, expect all kinds of
trouble when he does
achieve something. The
Learned Authorities assure
him he’s a crackpot; not in-
frequently the said Learned
Authorities have the police
arrest him to protect the
public from his phoney
racket. Alexander Graham
Bell was arrested for trying
to sell stock in his tele-
phone company, | under-
stand. Louis Pasteur threw
his future into jeopardy
when he first used his anti-
rabies treatment on some
Russians who had been bit-
ten by rabid wolves. No MD
would give them the treat-
ment; Pasteur was not an
MD and risked trial for mur-
der if one of his patients
died. (Things are different
now; under modern laws,
Pasteur would have been
jailed for curing the dying
patients. Now it’s illegal to
try to cure someone, suc-
cessfully or not, unless
you're a licensed MD))

It's interesting to realize
that three of the most
famous criminals in history
were, technically, ama-
teurs. Jesus, Galileo, and
Ceorge Washington were
all, technically, criminals
and amateurs. (Jesus defied
the theocratic laws of the
Jewish government; Galileo
taught, without being prop-
erly accredited by the or-
thodoxy of his time, and
Washington was, of course,
defying the British Crown,
as an amafteur statesman-
general. Meanwhile, Ben
Franklin, amateur diplo-

mat, was doing a bang-up
job in France, to England’s
most acute annoyance.}

A considerable amount
of Aggressive determina-
tion is, therefore, a sine qua
non requirement for the
Good Amateur. He can ex-
pect a battle when he does
achieve his goal.

Obviously, he’s achieved
it illogically. If it could be
achieved logically, from
the accepted facts, profes-
sionals would have beaten
him to it. The criminal-ama-
teur must have achieved
the goal by some illogical,
unfair step. ("Unfair,” when
looked at closely, means
“You did it by a method |
didn’t consider proper!”
Obviously, if the profes-
sional had considered the
method proper and had
tried it, he’d have beaten
the amateur to the punch.)

Go back and check over
the ten points that make for
the Good Amateur, and
you'll see why they are nec-
essary. |f he weren’t Discon-
tented, of course, he
wouldn’t be trying to do
something that “can’t be
done,” or trying to do better
a thing that can be done.

But the Good Amateur
must be practical in one re-
spect; he must not seek to
compete with the profes-
sional on any fair, even-
steven basis. He must al-
ways seek some underhand-
ed, unfair trick. The ama-
teur must not waste his
time-effort-money on trying
to do what the professional
lab can do a thousand times
better, faster, and easier.
Don’t build your own volt-
meter. . unless you want
to learn, by actual building,
what a voltmeter really is.
Then, of course, you're real-
ly building your own knowl-
edge-understanding, not a
voltmeter.

You simply can’t wind as
perfect a moving coil, or
make as precise and per-
fectly aligned bearings as a
huge production machine-
complex can; it’'s inefficient
to try. Don’t try to make
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your own transistors, Dot
try to solve any problem
that the professional re-
search labs are working on
in the way the pro labs are
trying.

The pro labs are now, just
as an example, trying to
find a better method of
long-distance communica-
tion. They've sent up that
Echo sateloon reflector;
they've investigated tropo-
sphere scatter, they've ex-
plored single sideband,
pulse-code modulation,
pulse-time modulation, a
thousand variations. Don’'t
compete; you'd be “fight-
ing fair,”” and would be sure
to lose.

Be Unfair; try finding out
how telepathy works. Solve
that one, and you’ll junk all
the multimegabuck proj-
ects the pros have invested
in. No pro researcher can
tackle the problem be-
cause, of course, it’s one of
those things that you can’t
tell where to start working.

Legend has it that Alex-
ander cracked the Gordian
Knot problem by slashing
through the Knot with his
sword. Now there’s an inter-
esting thing about this; any
amateur knows that it's a
damn sight easier to untan-
gle a snarl of wire that has
only two ends than one
that's been cut in two and
has about 50 ends. With the
two-ended knot you can, at
feast, start here, and know
that, by simply keeping at
it, you'll necessarily come
out there.

Any pro lab can beat you
six ways from zero on that
sort of problem; they've got
electronic computers, large
staffs, and megabucks to
grind away at the starting
end, and follow it through.

The one that stops the
pros, though, is the Cor-
dian Knot after Alexander
slashed through. 1t’s got 100
ends, none of which can
lead to “the” end.

The real fundamental-re-
search scientist is a Good
Amateur; that's why gov-
ernment research programs

simply can’t do a decent
job of supporting true basic
research. To be truly basic
research, the project must
not know where it’s going to
wind up, it must not know
how it's going to get there,
and must not be logically
deductible from known fac-
tors.

The tunnel diode was the
result of a Good-Amateur-
type experiment; the result
obtained not only could not
have been predicted by pre-
vious knowledge —previ-
ous knowledge specifically
predicted that it couldn’t
happen! Since it is theoreti-
cally impossible for elec-
trons to travel at the speed
of light, it could be shown
that, theoretically, no elec-
tronic mechanism can have
signal-transit times as short
as light speed would make
possible.

Happily thumbing its
miniscule nose at theory,
the tunnel diode is an elec-
tronic device with signal-
transit velocity equal to
light speed.

It also violates all proper
transistor solid-state semi-
conductor theoretical ap-
proaches. To be any good, a
solid-state semi-conductor
must have very, very, VERY
little impurity —"‘doping”
—in it. The tunnel diode re-
sults from doping the ger-
manium or silicon like
crazy. Do the wrong thing
--that’s what works!

In the early days, the
hams got shortwave radio
going by doing wrong things
like taking the carefully
manufactured tubes right
out of their carefully ce-
mented-on bases, and sol-
dering the leads directly in-
to their circuits.

The real motto of the am-
ateur must be, “Never give
a pro an even break! Be un-
fairt”

To be a Good Amateur,
don’t compete with the pros
—do what no pro would
ever think of doing. And be
Egocentric — whatever proj-
ect you pick, pick it be-
cause you like it, not be-



cause somebody says it is
vour duty. That way, you're
playing the heads-l-win-
tails-you-lose game; no mat-
ter whether vour project
succeeds or not, you'll have
had a hell of a lot of fun!
Tackle the absolutely im-
practical projects—the
ones where you’ll have no
pro competition. And al-
ways disregard Authorities;
of course they're sure it's
impossible. If they weren’t,
they’'d have gone after it
themselves. A thing can be
economically impossible
for professional research
—and be completely prac-
tical for the happy little
amateur. Lord knows climb-
ing Mt. Everest is econom-
ically impossible in any pro-
fit-and-loss sense. What
possible financial profit can
be made up there?

And the amateur doesn’t
have to explain why his gad-
get works; to hell with theo-
ry! Be pragmatic; simply
use it. Show that it works,
and let the red-hot theoreti-
cians worry about why if
they want to.

Also, be ready and will-
ing to be completely Incon-
sistent at any moment. If,
one day, while working on a
new idea for a two-meter
half-kilowatt rig that you've
told everybody is going to
be a two-meter transmitter,
said unit should suddenly
start rising off the bench
and floating up toward the
ceiling—be inconsistent!
Say, “Vm building an anti-
gravity machine,” and if
somebody protests that you
said it was a radio transmit-
ter—why, point out that it
obviously is an antigravity
machine, so, obviously,
that's what you were ac-
tually building. That's com-
mon sense, isn't it? Why
should you care that it con-
sumes a full gallon, and
peeps out with only 2 Watts
on 22 It floats, doesn’t it?

Always be willing to
change vyour project if
something better slugs you
along the way. Like George
Baekland; he was trying to

synthesize some complex
organic chemical when his
chemicals in the apparatus
clabbered, turned into goo,
and finally set into a solid
mess. Efforts to clean his
apparatus of the stuff
proved totally futile; he
couldn’t dissolve the mess
in anything he could find; it
just sat there sneering at all
his high-power solvents.

Of course, other chem-
ists had had similar sad ac-
cidents, and had had to
throw away not only their
chemicals, but their appara-
tus as well. Baekland was
by no means the first to
wind up with a mess that
nothing known to chemistry
would remove.

Baekland was simply the
first to be a Good Amateur
about it; he was Inconsis-
tent. “1,” he decided, “am
not synthesizing 1, 2-alpha,
betaomicron after all. I'm
synthesizing something as
useful as the fabled Univer-
sal Solvent—the Universal
Insoluble! Since | can't get
rid of the damn stuff. ..
there must be somebody
that wants a material that
stubborn, so Ull sell it”
With that inconsistency of
approach, things were easy.
It was a snap to remove the
apparatus from the mass of
bakelite—the glass would
break, or dissolve in hydro-
fluoric acid.

Remember, too, that Bell
was working to invent the
“musical telegraph” —what
we now know as carrier-fre-
quency telegraphy —when
he got the wrong result. He
was a Good Amateur, and
immediately decided he
was inventing a telephone
instead of a musical tele-
graph.

There are lots of patents
to be gained by seeing how
bad a job you can do. The
body-capacitance burglar-
alarm, for instance, is the
worst possible approach to
a stable vfo, exaggerated
and patented. Almost any-
thing that is extremely one
thing or another has some
useful application. Vide
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Bakelite.

Transistors tend to be
very temperature-sensitive,
they make wonderful high-
sensitivity thermometers
because of that. The RC os-
cillators such as the multi-
vibrator are horribly un-
stable .. which makes them
wonderfully useful as fre-
quency multipliers andfor
dividers. Being inherently
unstable, they’ll happily
lock in with the frequency
of any nearby oscillator.

Each of the characteris-
tics I've listed as necessary
to the CGood Amateur is
considered anti-social.
Each of them is...in the
wrong place, or wrong de-
gree. But be inconsistent
about that, too; in the right
place, and right degree,
each of them is tremen-
dously useful.

| do not, forinstance, rec-
ommend Disrespect of Au-
thorities when they say
“The human organism does
not normally operate well

ABrea
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after being connected to a
2000-volt power supply.”

It is also necessary to re-
spect authorities in another
sense; they should be re-
spected just as you should
respect rattiesnakes, mules’
heels, and dynamite. They
frequently have power, and
should be treated accord-
ingly.

The crackpot is the bird
who not only fails to re-
spect authority, but also
fails to respect good judg-
ment.

The Good Amateur, of
course, fulfills the only use-
able definition of a Cenius:
“A Genius i5 a crackpot
who makes money at it.”

Naturally . because
“makes money at it” is sim-
ply another way of saying
“has an idea which is eco-
nomically sound and work-
able.”

Remember that almaost
any crackpot can get a pa-
tent; it takes a Genius to get
one and sell it/
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ENTERTAINMINT TOR HAMS

a5 50 Conrs

1966

de
W2NSD/1

never say die

de W2NSD/574

This is being written while on “safari” iu the
remote wilds of northem Kenya. I put safari
in quotes because the 1966 concept of a safari
over here is probably quite different from wny-
thing you have in mind. Tt certainly is different
from the stories [ have read and movies I have
seen down through the years of safaris. Per-
haps I should disclaim here: readers who want
only ham info in their ham magazine should
turn to the next article because there is abso-
lutely nothing of amateur radio to follow.
Readers who have mistaken 73 for Holiday or
Venture may be interested in the adventures of
a newcomer to Africa.

The trip over here from Boston was sup-
posed to take just one day. Jim Cetten WS5PYI

‘Wayne with guides and waterbuck.

2

and Larry Frank WABTCI arrived on Monday
night and 1 picked them up in Boston and
drove them up to the 73 headguarters for a2
day of getting acquainted. Larry bad been
with me in 1963 on the 73 tour of Europe.
On Tuesday we Bnished our packing and had
a long QSO with Robby 5Z1ERR in Nairobi.
Rubby answered a lot ef our questions for us.
When we finished owr QS0 with Robby we
were called by 9Q5HF in Linga in the Congo.
We are planning on visiting Ed after our safadi
and visit to Kenya. Ed assured us that we
could visit the Congo in perfect safety, That
was comforting.

Jim Fisk WAGBSQ/1, who is minding the
button factory while I'm away, drove us all
down to the airport Tuesday evening. We had
gone to lengths to make sure our baggage was
within the weight limit of 44 pounds each,
providing they didn't weigh us with our hand
luggage. Our flight was by Alitalia to Rome
and then, with ahout a twe hour delay, Alitalia
on to Nairobi. With everything conuecting
right we should leave Tuesday evening and
arrive in Nairobi the [ollowing evening. It
took us three davs to get to Nairobi,

The flight started off an hour late, making
us a little nervous about thut connection in
Rome. They had overseld the tourist compart-
meut and the three of us had to suffer thiongh
the ten vourse dinner and champagne of the
first class secticn. The seals were nouch larger
and roomicr too, but not really comfortable
envugh to promote much sleep. We arrived the
next morning in Rome vather pocped. OK,
where do we find the Nuirobi plane? The
Alitalia people looked nervously at each other.
Where is it? Well, you see, we er . . . ah . ..
had to cancel that flight. Today is Wednesday
and we think we will have another flight on
Saturday. Certainly by next Tuesday. In the
meanwhile vou will be the guests of Alitalia.
You will stay at a nice hotel with oms and
meals paid.

How about alternate ways of getting to
Nairobi? No, very sorry, but we have checked
that and all flights are fully booked. You'd best
wait for our Saturday flight. Most of the people
caught in this situation just gave vp and went
to the hotel. Not us. Jim grabbed an airline
manual and started looking up possible ways
of getting from Rome to Nairobi . . . via any-
where. Of the many possibilities the best
seemed via Tel Aviv or via Athens. We tried
for reservations on these two paths and both
came through for us. We fipped a coin and it
was Athens. That would get us inte Nairobi
by Friday noon,

{Cantinued on page 96)
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W2NSD(1

nevar sky die

I see that ARRL is still leaving no stone
unturned to try and kill off the Institute of
Amateur Radio. Theyve done their usual
thorough job of making sure that the League
is the only national amateur organization.
Not that the Institute is dead, by any
means, it's just & definite unsuccess.

The responsibility for the failure of the
Institute to succeed is lurgely mine. | know
when I started it tha: it would be fought by
every means passible by the ARRL and I
was sure that CQ would be as truthful as
usual in reporting about it. But I am an
incurable idealist and somehow convinced
myself that enough amateurs would be in-
terested in helping to keep amateur radio go-
ing to overcome the barrage of lies and dis-
Lortions.

Let me go back and explain. As one of
the three officially recognized amateur radio
defegates to the 1939 ITU conference T had
an opportunity to see at first hand the work-
ings of that organization. I was incredulous
that amateur radio went into that conference
almost totally unprepared. I felt that we
fuid bieen deceived and completely failed by
tli- ARRL. I watched the two League repre-
sentatives living it up in millionairve style . . .
they managed to spend over §15,000 of the
ABRRL funds in just a few weeks. The com-
plete failure of the League to get support
for amateur radio, even within the U.S.
delegation, was incredible. I talked with the
other members of our delegation to find out
what had gone wrong and what ecould be
tlone io see that this didn't happen again.

I'm afraid that they all thought I was
very naive . . . and 1 guess | was, I had not
recognized just Rots important Washingfon
was until then. This is where evervthing
comes to a head . . . this is where it happens.
Each of these gentlemen explained patiently
to me that amateur radio was at the very
bottom of their list as far as priority in
frequency allocations was concerned and
thut it would remain that way as long as

?

we did not pressure where it counts: m
gress.

They pointed out that every other
nser of radie frequencies maintains a
in Washington to look after their im
They wondered if T thought that all this
money would be spent on lobbies if they
weren't well worth the investment? Then
thev breught up the fact that every other
major hobby group locks after the interests
of their field by having a voice in Washing-
ton. [ certainly can’t argue the effectiveness
of the American Rifle Association, the Ajr-
craft Owners and Pilots Association, and
many others.

Amateur radio, they laughed, has no voice
in Washington. But what about the League
counsel in Washington? No, son, this gentle-
man can only represent the ARRL in deal-
ings before the FCC and camnot, by law,
approach any Senators or Congressmen in
behalf of the League. No, if the League were
to lobby for amateur radio in any way they
would have to give up their tax-free setup
and operate as a regular business. The law
just does not permit tax-free organizations
1o try to influence legislation.

If a voice in Washington is of such great
importance, why is it, I asked, that the ARRL
doesn’t give up its tax-free sitvation and do
the job that will protect our future? They
wre the obvious ones to be lobbying fur
amateur radio. The answer was dollars, of
course. Loss of the tax-free government sub-
sidy of the League might cost them well over
$100.000 a vear, forcing them to either in-
crease the subscription rates to QST or else
cut down on the number of high salaries
being paid. Neither course is desirable so we
have no lobbying permitted by the League.

By 1963, 73 had reached a size where 1
thought we might be able to get something
started to fill in this lobby gap in amateur
radio. Time seemed to be growing short too,
for in 1959 the USSR came to our rescue and
put off the changes in our frequencies until
the next ITU conference and this seemed to
be headed for us in the late 1960's, leaving
not much time for building up support both
within the U.S. and internationally, The In-
stitute of Amatenr Radio was formed with
the major job of lobbying for our hobby in
Washington,

It was never the pwpose of the Institute
to compete with the ARRL as an alternate
organization for amateurs to join. The In-

[Cortinued on page 114)
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HERE'S WHAT HAPPENED

Subseribers during September and October
ran inte unreasonable delayvs on our part. We
are trving to make sure that everyome gets
every issne they bargained for, but the let-
ters are still coming in from all over the
world, While the immediate explanation is
programming difficulties with @ new comput-
er, the long range explanation is more com-
plicaled,

It has been quite a while since 1 have
written about how things are going with
73. A letter from Richard, WB2UMH, asks
what happened to some of the old 73 serv-
ices such as the Radio Bookshop, 6-UP,
ATV Experimenter, and the Parts Kits. He
also wants to know what has happened to
the old aggressiveness of 73.

Perhaps 1 can put this in perspective if
I go back to the beginning.

Hum radio grabbed me during my fresh-
man year in high school, back in 1936. The
great bulk of my 33c¢ a day lunch money
went into radio parts during high school.
I built up a storm and had a wonderful
time with my own receivers, transmitters and
transceivers. The code bugged me ,though,
and it took several nerve wrenching visits
to the FCC before 1 managed to steady my
hand down enough to pass the code test.
The only reason I passed, I think. is be-
cause | merely went along with a friend
who was taking the test and then, at the
last minute I decided to give it a trv . . it
didn’t cost anything in those days. It was

4

easy when I wasn't worried about passing
and seon [ had WENSD.

A vyear later came the war. I joined the
Navy in 42 and went through what I con-
sider one of the world’s greatest electronic
schools at Treasure Island. I had joined the
Navy with the understanding that when I
graduated from school I would go to work
for the Naval Research Laboratory dn
Bethesda, but I changed my mind and vol-
unteered for submarines, During 1943-44-45
T was in the thick of the Pacific war as
an Electronic Techmician I/c. Then T wus
“retired” to New London where I taught
school until the end of the war.

After finishing college in 1948 I tried
my hand at being a broadcast engineer-
announcer at a few stations around the
country. Then I got into television, putting
WPIX on the air as an engineer and later
KBTV in Dallas as a producer-director. It
was in 1948 that 1 got interested in ham-
RTTY. | was very interested. When 1 got
a job in 1951 with WXEL-TV in Cleveland
as a director 1 immediately latched onto
their mimeo machine and started publish-
ing an RTTY bulletin. By the next year
I was writing an RTTY column for CQ.

Television was fast turning to formulas
so I decided to get out of that business.
Those of you who have read, “Only You,
Dick Daring” will understand what is wrong
with that industry. I went into hi-fi manu-
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1969

Gravity Waves

My thanks 10 old friend Neil W20LU for
sending in a clipping from the New York
Times znnouncing that Professor Weber of
the University of Maryland has detected
gravitation waves. The existence of gravita-
tional radiation is predicted by Einstein's
General Theory of Relativity and Professor
Weber believes that he has expesimentally
verified Einstein’s prediction.

A century ago Maxwell predicted from
mathematical calculations that there were
other types of electro-magnetic radiation
than light rays. In 1888 Hertz confirmed
Maxwell’s predictions and opened the radio
spectrum.

As | mentioned a few months ago, here is
a field that is wide open for the amateur,
There are no professionals in the field yet.
What, all of us want to know, is the velocity
of propagation of a gravity wave? Speed of
light? Instantaneous? If it is faster then it
would make a wonderful communication
medium for interstellar contacts . . . and
might explain how those pesky UFQ’s are
able to get here from planetary systems so
far away that reputable scientists say that
they cannot exist just because there is no
possible way for them to come that distance.

If you have any info to pass along on
gravity penerators or detectors, let’s pass it
along through 73.
¥Vietnam Solution?

The educated opinion seems to be that
President Nixon has been hoping that he
could use the same route for settling the war
that Eisenhower used for ¢losing out the
Korean conflict. That meant working
through Moescow, who, because of the Chi-
pese difficulties, were supposed to be
anxious to accomodate the U.S.

This approach doesn’t seem to have
worked out in practice at all, a situation
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which leaves us stili boiling in our owe kettle
of soup. Unilateral disengagement means,
essentially, the slaughter of most of South
Vietnam, the historic consequence of losing
a war in Asia. This, in turn, can hardly help
the non-communist forces in Laos, Thailand,
Cambodia, Malaysia, Burma and India. Any
promises we have made in the past of help
will hardly be honored after the disaster in
Vietnam, and they know this.

Obviously, getting out of Vietnam unilat-
erally is a very bad solution to our problems.
Should we then turn around and escalate
again? We have seen that the communists are
able to match every escalation. They have no
intention whatever of losing the war. They
have been at it for many years there and are
not about to drop it now.

This is a subject that can better be argued
in 2 book-length form than a brief editorial
comment such as this, however [ would like
to make an abbreviated suggestion for a new
course of aclion that might possibly prove
more rewarding. | wrote about this a couple
years ago upon my return {rom Asia, but not
rouch came of it. The ideas still seem quite
valid . . . perbaps even moere valid than ever,
since more options have been tried in the
meznwhile without noticeable success.

Basically, I propose that the Pentagon
and the State Departments do not have a
corner on the U.S. brain market. Experience
has rather indicated negatively in this re-
spect, Possibly then, we could do better than
depend upon them for our total effort in
Vietnam, directing the fighting and peace
talks, which about sums up our activities
there.

Just suppose that we decided to fight a
much more basic fight, using our biggest
weapon? The bomb? No, not at all. The
baitle between communism and capitalism is
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NEVER SAY DIE

A Visit to Jordan

With nething more to go on than a note in
Gus' DX bulletin to the effect that King Hussein
of lordan had been heard on the bands fighting
off tremendous piles of GRM, I sent a cable to
him asking if he could use some help for a few
days to beat down the multitudes. With Radio
Today just being started and the tight U.S.
economy making its pinch felt all too clearly on
73, I wasn't really too enthusiastic aboui my
proposal.

On the other hand, the insurmountable prob-
lems at 73 have continued without any real letup
for a long time, with me there or away, so
perhaps a few days off wouldn’t be too serious.
And uppermost in my mind was the opportunity
to possibly make a good friend for amateur radic,
one who could have a strong long-range impact
on the hobby. If amateur radio could be devel
oped in the Arab countries this would not only
benefit them tremendously by encouraging the
growth of engineers and technicians, but would
help amateur radio by giving it 2 few more votes
at the ITU conferences in the future.

Much to my surprise an answering cable
arrived from- His Majesty asking me to come.
Within a few days ] was off to Jordan and
whatever lay ahcad. Where would the station be?
At an army base? Perhaps in the palace? Would I
be able to operate much? Would [ get to do mere
than just meet His Majesty? Those of you who
have been reading my editorials know that all
sorts of ingenious plans for solving the mid-East
crigis started coming to my mind.

When | checked in at the airport in Boston
they suggested that I hand carry all films with me
since all checked baggage is xrayed at London
before going on to the mid-East. This cailed for a
complete repacking of my bags in the black of
the parking lot, and 1 ended up by camying on
two bulky bags full of cameras and film.

Lin didn’t think I should go in my dungarees,
sa I hope the [RS will agree that the business suit
[ bought for the trip was a necessary business
expense. You don’t need business suits very
much jn New Hampshire.

The plane left Boston in the evening and
arrived in London the next morning. As usual on
these trips | managed zero slesp. They had some
fool maovie that [ had seen so [ saved the 33 for
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the carphones, but still couldn’t keep my eyes off
it.

After a couple of hours wait at Lundon in the
passenger lounpe [ was off again to Belmut. I’d
written Bob ODSBZ there, hoping he would have
time for dinner between my planes. Late that
afternoon | arrived at Betrut, but no Bob. I found
out later that he was out of the country op
business. | put away a great Arabian meal at the
airport restaurant and continued on to Amman
on 2 Royal Jordanian Airline plane, landing there
about 9:30, wide awake on my second wind,
beyond being tired.

There was a big commotion outside of the
plane, with newsreel photographers and all . . .
the man beside me said, “Look out there and see
our King.” Sure enough! I could end that there,
leaving you with the notign that he had come ta
see me, but actually he was greeting his sister. [
was met by a man from the palace who expedited
my passport and bags through, told the King that
I had armrived, and dfove me in a beautiful
Mercedes to the Jordan Intercontinental Hotel
where I was to be the guest of His Majesty!

1slept.
The Hotel Jordan, as it is called, is an
American style hotel ... showers, wall-to-wall

carpeting, the whole bit, It has a serviceable
coffez shop and a first rate restaurant on the
roof. The “'maids™ are men, but they know all
the ropes such as opening your door at 6 a.m. to
see if the room is occupied. Just like America.
They try the doer again at 7 to make sure they
were right at 6.

The next morning a phone cail explained that
a Mrs. Salti would be picking me up shortly. Mrs.
Salti turned out to be the private secretary to His
Majesty and a very nice locking English girl. She
explained that there was some sort of big do on
shortly if T would like to come . . . I grabbed my
camera case and we were Mercedes’d {o the
gigantic sporis arena . . . jammed with people. We
sat up in the grandstand, not far from the King's
box and awaited developments.

The “do” consisied of a couple hours of
specches, His Majesty presenting flags to a num-
et of artillery groups, inspection, parades, and
some really beautiful precision marching by both
military and bagpipe bands. There were some-
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THE NEW REGULATIONS
WAYNE'S VIEW

The beavy hand of an insensitive
government has [ust dealt a cruel blow
(o the most exciting and fun aspect of
amateur radio in many, many years.
FM will never be the same.

11 is sad to listen to the voices on
the bands agreeing that, yes, the new
rules do seem rather restrictive, but
we can live with them. Sure, we can
tive with them. Man has shown him-
self to be eminently adaptsble -- able
to live under almost any conditions,
from Russian prison camps 10 the
Inquisitian,

But now, just 3s arnateur rzdio has
a1 iast been steagering bsck from the
blow of “incentwe licensing,” one of
the last things we really need is 1o
have a hysterectomy in the FM de
partment.

THE GOOD PART

Many years late, the Commission
has finally opened the 147 M4z seg-
ment of the two meter band 1o Techs.
This move appears to have been pur-
paosely held up to oy and sweeten the
bitter pill of repeater restriction. 1 is
the only major bencfit from this
otharwise negative and crushing report
and order.

The other dim ray of light in the
order was the relaxing of logging rules
for repeaters. Much of the charm of
this change was taken out by a re
affirmation of the need for detailed
logging by everyone but repeaters.
The Commission cannot, | believe,
produce any substantial arguments to
support the continuing of such log-
ging. It is a hold over from the earfiest
days of radio and serves little purpose
today.

THE BAD PART

The !icansing of repeaters 1s now set
up 30 that (L i§ & grear big deal just to
apply for the license — and expensive.
You have 1o have topographical maps
w0 work out the aversge rerrain —
antenna tadiation pattern charts, verti-
cal and horizontal — diagrams of the
entire repedter and control systam
{which has to be approved before each
and every change} — provision for
monitoring input and outpuzs of the
repeater — a licensa for each and every
control point—a license for the
link —and a license for the repeater.
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At $9 per license, this can mourt up
rapidly.

Another disaster is the matter of
menitoring. The new regulstions are
quite explicit in demanding continu-
ous monitoring of the repeater input
and output frequencies. This means
that all but a few repeaters will have
to be shut down when the control
aperators are asleep — when they are
4l work — on  vacation —at  the
movies — playing cards — at a
party — or (hepefuily) with the wafe.
There doesn’t seem to be any logical
ritason for this rule other than harass
rment and hamstringing of amateur
repsaier service Since it i not ditficult
to provide safeguarcs which wedl shut
aown 2@ repestr in the even: of
maliunction or funny busingss,

Let’s take that 1o an extreme. Lets
suppose thar 2 berserk amateur has
Taken guer the input of the repeater
and is yelling porno and rmayhem
through the air — and he casries on for
24 hours straight before collapsing. A
few of us with the patience to stick it
out will have had something 10 tatk
about for years 10 come — the rest of
us ‘will have 1o use another repeater
for a day. One or two sensitive souls
may suffer a mental hernia from
hearing such terrible things — provid-
ing they haven't ever been in a locker
room or in the armed forces — or in
college or high school during their
lives. The rest of us will come out of it
unscathed.

Direction finding gear being as it is,
| doubt it will take very long to find
the idiot. A recent case in New York
hardly took any time a2t all befare 1he
repeatér group was able fo pinpoint
the dingo who broke in on a repeater
with haircurling filth. Getting the
FCC to do something about it was
something else agsin, they ssemed
more entertsingd than alarmed.

The removal of the 220222 MHz
segment from repeater use blows the
national agreed-upon plan for that
band te bits. Pity, for the amateurs
have displayed admirable cooperation
in woarking out their own rules and
allocations, complete with unagfficial
governing coramitices 1o keep every.
thing in orger. The FCC chviously was
not impressed. The only logical reason

that comes to mind for the st
repeaters oul of the lower twe
the 220 band is to make roor
new citizens band which 1
rronws Industry Association 1
far the lepsnese.

The removal of repeaters
440442 MHz segment of
is another kick in the head. It
the degree of organization i
teur groups have shown m the
development of this band, it i diffi
cult 1o understand this move. 11 serves
little purpose and will be tremen
dously expensive to us.

Section 97,111¢ prohibits the cross-
banding of repeaters. How come?
There has been so little of this done
that there is no way for it to have yet
caused any problems, The two re-
peaters that | have used that had
crossband  facility (WIALE in
Concord NH and WAIKGO in
Paterborough NH) never had any
nrablems worthy of mention. Indeed,
both arovided a good desl of fun for
thase involved and made it possible
for the six meter FMers 1o have 3 rittle
window o ‘alk with the two meter
boys — 2nd viee verss,

It is Act practical to set up mobile
FM gear for 52 MHz, 145 MHz, 220
MHz and 340 AMHz ai in cne car_ It s
just tea much. Too much invesr
ment - e much space — too much
antennas — and too much to operate
whilz driving. So what sre e to do,
have four differeny groups of amatews
using repeaters, with few ever able 1a
12k with any of the other groups?
Crassband repeaters with suitable ¢on-
rols arz important, not anly for fun,
but particularly in times of emergency
when it can be critical to be able to
reach everyene.

Since rtepeaters are, unger these
new reguiations, only permitted 1o
operate in bands where all licenses
above Novice are legal, there is no
question of any operator being re-
peated out of his class of license.

| believe most amataurs will join me
in thanking the Commission for
finally opening up 147 MHz for
Techs — for relaxing logging for re-
peaters — for permitting mobile con-
tral points fer repeaters and ramate
Hase stations.

As for the rest of the regulations,
they appear 10 be gratuitous harass
ment of the amateur service. They do
nat seem necessary. They are in some
cases extremely harmful 10 the spirit
of amateur radio. Little good can
come from them.

ARTICLES NEEDED
While we da ry and cover all bases
in 73, the readership secems to prefer
construction  projects — particularly
those using the rewer 1Cs and transis-
tors, s if yeu are building geer along
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Jean Shepherd K20RS

Some Guys Make It

— and then there’s us

You know, when you re-
ally step off a cliff, you
know you’'ve done it. It's
just like looking out from
the observation tower at
the Empire State Building,
and suddenly you're in mid-
air and you know that
there’s no going back. |
mean, it's a great flight
while it [asts.

It's maddening. You no-
tice that up and down the
street the guys in the big
Cadillacs never get tickets?
Have you ever seen a ticket
on a fat Mercedes? Let me
tell you, | used to come
back with my motor scoot-
er decorated like a Christ-
mas tree. You know, all
those little green tags hang-
ing like tinsel all over it
And in front of me would be
a tagless Cadillac, and be-
hind me a tagless Mer-
cedes. Both parked there
since last Easter. My scoot-
er...I'd slow down, and
the fuzz would be running
alongside me, tying ‘em on.

Well, that goes in all di-
rections. There are guys

Reprinted from 73 Magazine, De-
cember, 1963.

who always get it you-
know-where, and there are
guys who don't. It's just that
way. Now | don’t know how
it's set. [ don’t know wheth-
er it's predestination. |
don’t know whether it's pre-
ordained, but some guys
from the very minute
they’re born—and they can
be born in a rotten neigh-
borhood—but from the
very minute they're born,
they are preordained or
something to Make |t, And
there are other guys who
are born to be Sunk. | mean
just born to it. Your ship is
leaking. From the very
minute you start to walk.
Your shoes squeak. And
you're phonying it up, and
hoking it up from the time
you're six. Other guys win
the sack races. You know,
legitimately. They can run
faster.

Well, let me tell you
what happened one time.
I'm on the air, you see. I'm a
ham, and this is when | be-
gan to discover this princi-
ple. 'm a kid, and | got this
paper route—rout. It was
both a route and a rout. It's
terrible to have to admit
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that even when | was a pa-
perboy, | was a paperboy
for a paper that was about
to go out of business.

Every week you’'d come
around and you'd try to col-
lect, and they’d tell you
they want to drop the sub-
scription, it’s a rotten paper.
It's awful. | had a paper
called the Herald-Examiner.
Did you ever hear of it, the
Chicago Herald-Examiner?
And you know, itwassuch a
bad paper that they didn’t
even read it in my house,
and we had a free subscrip-
tion.

1 used to go running
around the neighborhood
at four o’clock in the morn-
ing, delivering this rotten
paper. It was a losing battle,
And on Saturdays, every
morning, | would go up and
I'd knock on every third
door, trying to collect the
dough, and they'd say:

“Here’s forty cents for
last week. Please don't
deliver the paper any
mare.”

Well, then I’d have to go
back and tell George The
Paper Man that they quit

down there, on Cleveland
Street, those people down
there, and he’d say:

“Ah, they're rotten peo-
ple.”

George was fighting a
losing battle too, because
he had the Herald-Examiner
franchise in the neighbor-
hood and he was going
down with the ship. And all
these poor little kids who
were 12 years old and who
were getting knobby knees
from running around with
this paper, they were going
down, too. Whereas right
across the street from us
there were a bunch of wise-
guy kids who had the Tri-
bune. And this big fat guy
who had the franchise for
the Trib. And they all got
fat. All those kids are Re-
publicans today. And Cub
fans. All of the rest of us
kids that had the Herald-
Examiner, look at us. Ha!
Demacrats, following the
White Sox till the day we
die.

So anyway, I'm a kid and
| get my ticket, and | figure
I'm licensed, like all the rest
of the guys. Except, of



course, the Cadillac has the
same kind of license on it
that you've got, you know.
It's the same piece of metal
on the back, but Boy, what
a difference.

So [ get my ticket. I'm
really gonna swing. I'm on
40 CW for about six to eight
months, when | get on
‘phone. Noew [I'll tell you
what | was doing as far as
‘phone is concerned. |
figure I'm gonna try and
make it in the big leagues.
And | have a single 2A5.
Final driven by a 56 tri-tet
oscillator. Do you know
anything about the 2A5?
Well, it was a pentode, a
power pentode. Receiving
type. | got ahold of this 2A5,
and | was using a Majestic B
Eliminator, which | had
found in the basement of
somebody’s house, to
power this thing. And it put
out 135 volts. | can tell you
exactly what was running, it
was 135 volts on the plate
at10 mils. So you can figure
out what my input was. Into
an RCA mismatched receiv-
ing doublet SWL antenna. A
special design they had to
mismatch on everything.
Didn't match anything. |
could have done better
with the bedsprings.

And 5o I've got this thing
tuned up, and I'm running a
cool 135 volts at 10 mils on
the plate. | built a modula-
tor. Oh, when | think of
it. . how sad.

The meodulator was an-
other 2A5, and | am grid-
modulating the final. Well,
you can realize the kind of
output | have. I'm probably
running about 7/10ths of a
Watt, and you will never
guess what band I'm run-
ning it on. I'm on 160
meters. Where a low-power
guy was running 200 Watts
and the high-power guys
ran all the way up to, well, |
would say WNBC stan-
dards.

| had this poor little
receiver. | don’t know
whether you ever heard 160
meters when it really was
wild. You know what you

could do on 1607 You could
tune into the band, and
when you hit the band it
was one heterodyne from
one end to the other. One
solid heterodyne, without a
break. And the heterodyne
was of such magnitude that
your S-meter was on the pin
all the way across the band.
It never fell off.

So one night I’'m on there.
| throw my 7/10ths of a
Watt right into the middle
of it all. | have a very vocal
special sound, the bored
sound of a high-power man,
calling CQ. Nonchalantly:

“Hello CQ, CQ, 160.
Helle CQ, hello CQ, hello
CQ.” Then there's a little
silence while I'm tuning.
Sound of arc being drawn
by pencil from final plate.

“"Hello. One Two
Three. . . hello. Hello CQ,
hello CQ, hello CQ.”

Where vou really sound
tike a big leaguer is when
you turn the radio in the
next room all the way up, so
you sound like you've got
so much power and so
much gain, so much
preamp gain that you can’t
cut down the background
noise in your house. It
sounds real great.

I've got the the cans on.
I'm wearing cans monitor-
ing myself on my receiver. |
am the only guy who can
hear me, the only guy who
could hear my signal.

“Hello CQ, hello CQ,

hello CQ, hello CQ.”

It’'s 9 o'clock at night,
and everybody in the coun-
try is on. Believe me, that
band was so insane and my
rig so weak that with my
signal on and my receiver
on, | could hear the
heterodynes through my
carrier. If you know what |
mean.

“Hello CQ, hello CQ,
hello CQ, hello CQ 160,
hello CQ.”

| am cailing CQ from 9
o’'clock at night till 4
o'clock the next morning.
All 1 am raising is our light
bill. That's all that's hap-
pening. So the next night |

come on again. | get on the
air again, and it’s great, you
know, just to throw on all
the switches. The one thing
| had that was heartwarm-
ing was that my BH tube
was leaky. [ had a gassy BH.
Did you ever hear of the BH
cold-cathode rectifier?
Well, it was leaky. It was
gassy. It made a beautiful
blue light like an 866 when |
talked. Made me feel like |
had real power.

“Hello CQ, hello CQ,
hello CQ, hello CQ, hello
CQ.” And I'd see that blue
light flickering. It was just
great.

“"Hello CQ, hello CQ,
hello CQ, helle CQ.”

Well, this goes on for one
solid week. They can’t even
hear me in the next room. |
haven’t raised even a BCL.

“Hello CQ, hello CQ,
hello CQ.”

Finally Friday night
comes along. Friday night
comes along. And my friend
Chuck, down the street, is
WIAHS. He has not worked
anybody on 20 since the
preceding spring, when he
worked a guy who was
mobile and who drove right
past his house. So the two
of us are in the same leaky
rowboat

Chuck comes home from
school, and he says:

“You're on 160, huh?
How're you doing?”

And | say:

“Ah, pretty good, Chuck.
How are you doing on 202"

Twenty is a real big
league band. He says:

“Oh, not bad. Not bad.”

We both made Class A,
you see, but | didn’t have
the guts to go on 20 yet,
because the band scared
me.

Chuck says:

“What do you say we
work a little crosshand to-
night?”

Chuck lived 10 blocks
away from me. So | say:

“Qkay, Chuck.”

So Chuck has got his
receiver tuned to 160 and
I'm listening on 20 and sure
enough, between all the

heterodynes | hear Chuck
come in:

“Hello, hello WIQWN,
hello WIQWN, WIQWN.
WIAHS calling WIQWN.”

So | throw on my
transmitter. I'm on 160:

“"Hello WIAHS, WOAHS.”

And Chuck comes back
to me! Fantastic! He could
hear me. Right in between
all the heterodynes he says
he could hear this little
squeak, this little thing. He
says:

“You're coming in.
You're about an $-2. About
an S-2, Readability is very
low. About an R-3, I'd say,
about every 3rd or 4th
syllable.”

So, without thinking
about it, we slip into cross-
band work, into duplex.
And | leave my transmitter
on, Chuck leaves his on,
and I'm talking to Chuck.
We worked crossband,
duplex, for not more than
30 seconds.

[llegal.

And I'm talking to Chuck,
Chuck’s talking to me, back
and forth. It was great.
Finally:

“73, Chuck.”

“Okay, Dad.”

“Hello CQ, hello CQ,
hello CQ, 160 phone —hello
CQ, hello CQ.”

Six or eight weeks go by.
When suddenly, in the mail,
would you believe it? | geta
card from the FCC. They got
a listening station in San
Diego. And they have
ticketed me for crossband
illegal operation. | am com-
ing in there 599 XXXX. A ton
of bricks! On 160!

Well | figured, you
know, there's some guys get
ticketed and then there’s
others that don't. About
that time 1 realized that
there are born losers and
there are born winners.

Oh well, it doesn’t mat-
ter. It only gets worse. But
the thing vou got to keep
saying to yourself is that it
gets worse for everybody,
simultaneously, all of the
time. Maybe. l
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73's HAM OF TRE YEAR? ~

WALKER SPEAKS

The guest speaker at the Rochester
Hamnfes: this year was A, Prose
Walker, the chief of the citizens and
amateur division of the FCC. Walker
spoke before a full house at the
hamfest banquet.

Walker had quite a lot 10 say to the
crowded room full of amateurs. He
explained that n his view amateur
radic was no longer  justifying
itself — that appliance operators
seemed 10 be in the ovenwhelming
majerity and that smateurs no longer
were making significant contributions
technically and that in the eyes of the
Commissian there was some QUQS'ID"I
aboui the value of the amateur ser

wice

He read off pars of the FCC rules
pertaining to Lhe reasons for amaleur
radio existing and indicated that in his
opinion — and prebably atso in the
opinion of the FCC commissioners —
amateurs were not shaping up and
we'd better do something about it.

Walker went on to extol the merits
of the citizens band — and 10 point
out the extreme difficulties they have
1o work under with only 22 channels
tor ever 800,000 licensees and some
4,000,000 base and mabile stations
licensed. A esr dropped down each
amateur cheek — partly for the poor
CBars and partly for Walker and his
concern.

Welker pointed out that thsse
chaps have ower one billion dollars
invested in their equipment.

How | would love 1o get Mr
Walker on aplatform in a debate. | am
sure that many emateurs sat there and
listened with increasing fury to find
that the top man in the Commission is
s0 opinionated —and o terribly
wrong! This is the man who has the
var of the seven Commissioners! Ap-
parently this is the ONLY man who
has their ear, for when you write to
any of the Commissioners your
answer comes back trom Walker.

If Walker nad not heen too busy to
attend the talk | gave earlier in the
day he woutd have gorten some data
which would have shot holes in his pat
theory that amateurs are no longer
making conwributions technically. !
cited chapter and verse on amateur
development in the development of
CW, of sidebsnd, BRTTY, and even
FiAl The imvolverment is deeper than

v
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MOST 2mateurs are wware — and ob-
vipusiy mame than the Commission is
aware,

Since this was a banquet speech, no
one could jump up and point out the
obvious fallacies in what Walker was
saying. As one fellow said after the
banguet, sure there are lots of CBers
crarmmed pnto 22 channels — but this
is not the same as one millien hams gn
22 channels on 75 meters, as sug
gested by Walker. When you cansider
that a five watt CB rig normaliy has a
range of i.ﬂ: a few miles, under the
best of circumslanczs, you see that
there are several thousand separate
cities and towns where CB can com-
municafe. I vou figure & 20-mile
range fer a CB rig you end up with
about 15,000 such communities
around the country. Let's say tat we
anly consider 3000 of those — 22
channels per arga — and 100 users per
charnel (3 repeater with only 100
users is accupled only a few hours a
day on the average and the rangg is
ten times that of a clear C8 chan-
nel) —you find that you can handle
6.6 million CBers...without any
need for serious interference. Of
course high power, beams, excessive
use, and such would eat into that
numlbzer - and it has — i1 has.

The one billion dollar investment
story seems 1o be Walker's answer 1o
suggestions about eliminating 27 MHz
CB. May | remind Walker that there is
good and aidequate precedent 1o make
a small charge in this band which
could cure the problem —ang rot
inerfere with the billicn ipvestment.
Remember that not iong ago amzteurs
were forced to sither upgeade their
licenses or else move aut of the bands
they had been using —and | dont
recail any concern over the amateur
investment involved. General licensees
wera farcad out of the choicest parts
of the phone bands, right acress the
board.

Suppose the Commission decided
to change 27 MHz back into an
amateur hand -- perhaps & Nowvice
Class band with the simpie MNowice
technicsl and code exam? Upgrade or
get out would be the message - just as
the Commission told the amateurs. No
lass in investmant — even a seven year
old child can gzt a Novice ficense. The
ane dillion dollars is protected.

The manufacturers could be gotten
behing this scheme by gerting the
power limit raised to ane kilowatt —
VFQ operation anywhere within the
band — etc. They could quickly seli
ancther billion dollars worth of hard-
ware.

To those few readers who tend to
teke all of my suggestions sariously,
may | point out that sometimes | am
Just being sareastic. |n this case | hope
that ycu realize the above suggzstion
was not sericusly Tendered. [ don't
think the FCC nas the guts to make
any change in 27 MHz. That’s a rough
bunch down there en eleven and they
can set vp a sguawk in Washington
and via the EiA lobby that the Com-
mission will avoid at all costs. The
FCC doesn't like congressmen cailing
up with complaints.

Az

Now, about those zppliance opera-
tors. Immediately after the Walker
speech, the Aochester club gave out
awards to 3 number of amateurs who
had performed outstanding service
during the recent floods — including 2
plague to one of the top amateurs.
Bure, we talk a lot on the air — but
when we're neaded we are there, A
show of hands was asked for — how
many here have two meter FM mo
bile? Over half of those present raised
a hand. How many have been involved
in a serious emergency in which ama-
teur radio has helped — almost the
same number of hands. A lot of us
may buy rigs and spend a good part of
our declining years putting out hot zir
on the ham bands -- but most of ws
are right ‘n there when we are need-
ed — and by viriue of the equipment
we use for gassing’ we can do 2
hang-up job when the ¢hips are down.
My hand unit has onfy saved a life
once —but how many times is
engugh? Even if nine out of ©en hams
are never needed — it stiil is encugh.

And about that building — while
not many of us boild our transmit-
ters -- there are more counters and
synthesizers being built in hamshacks
today then transmitters in the 30's.
There are more builders today — not
only in number, bul in peicentage, if
you count the innovative Guilders and
discount the kit assemblers {which is
about what building was like in the
30's — and | was there).

Corntinued on page 16
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FLC HEARS AMATEUR PLEA!

The reaction of amateurs and re-
peater groups to the new rules for
repeaters released in 1972 under the
hieading of Docket 18803 was so
vigorous that it eventually resultad in
a precedent shattering hearing before
the full Commission!

When Docket 18803 was originaily
proposed in 1970 the amatsur reac-
tion was immediate and vigarous. The
then Chief of the Amateur Division
decided that the proposals were un-
workable and that a completely new

docket would have to be devised, one |

which would be more in line with the
FM scene as it was at that ume. The
proposal for repeater rules had been
kicking araund for years and was
hopelessiy out of date in 197Q.

The atd Chief of the Amateur
Division retired and was replaced by
Walker and mest repeater groups ex-
pected the new shuffte 1o materialize
on the proposed rules. Consternation
was the arder of ths day when Docket
18802 suddenly was enastec. The
repeater groups could hardly beiievs
what they saw, the rules were =G
incredibie apd se unareglistic,
“Assinine,” was the comment of
ARRL spokesman McCoy, the
League's FAL Texpert.””

The first resciion was a flood of
petinions and letters, all asking for
mercy. The secend blow was when the
Commisston  ennounced that every
petition, without exception, had been
summardy denied. |t was relizbly re-
ported thal this was done by the
Commission at the request of Walker
ta Iy and save him the embarasment
of admitting that his work on the
rules had been fauloy.

Walker went even further at
Rochester where he told the amateurs
there in & speech that any further
petitions for Docker 18803 rule
changes wouid be thrown oul since
that marter had alresdy been zom-
pletely considered. What could ama-
1eurs do next?

The alarm of the repeater groups
Twrned gut 1o be valid. Amateurs have
always prided themselves on their
ability to be self-policing and on being
the best behaved service under the
FCC. Suddenly several responsible
groups of amateurs decided that the
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rules were so unfair and ineguitable
that they would ignore those which
were mosl odious and which were
senseless 1o them,

The FCC bogged down aimost
totally under the burden of repeater
applications se that extersion after
extension had 10 be granted to the
impracticai  deadlines set in the
docket. The new rules were sa com-
plicated and demanding that, even
with all the guidance 73 and QST
could provide, over 90% of the
applications were rejected. With rule
and application interpretations chang-
ing every few days, and with the
embarassment of this debacle becom-
ing more apparent daily, less and less
information became available from
tha Commission 10 the magazines.

CONGRESS ALERTED
TAPES AVAILABLE

With all aporosches to the FGC
seemingly closed dowr., amateu's
turnzd 10 Congress for help, Dorens
of amateurs sent in for copies of the
73 letter to Conigress which explilned
about the waiiv of wiiteur radic,
what repeaters are, unc the di
with the repeamer rega atkiee
were serz, logwifer wlth goveroig let-
ters, o ther Congremmen and Sen
ators. Tha Commtsan, being sensitive
to such premsures, resporndec favor-
ably.

A special newiry was et up for
January 14th ‘or the Commiss:oners
to be presenied wath a repart of the
repeater regulations and the reasons
why they are restrctive and should be
changed. A synopsis of the material ta
be covered during the hearing was
prepared by Wayne Gresn and sent,
along with copies of over 3000 sgna-
tures  regquesting a  reopernng  of
Docket 18803, to the Comnilssioners.

The hearing before the Commis-
sioners on the need fo: changing the
repeater requiations ¥ & first. Never
befere has an amateur radio group
been able to appesl 10 the Com-
mission en banc for changes in the
rules. Of course, newer before has
there been such a umanimity of pur-
pOse aMong amaleurs that rules need-
ed changing,

Representatives of repeaier councils
of California, Colerado, Wyoming,

Michigan, OGeorgia, Wester
Yerk, Greater New Yort
Missouri, Eastern Naw York a
England attended and testifier
was made of the hearing anc
available from 73 Ma
Peterborough NH 03458 o
minute cassette for $5. The 1
out quite well.lt makes for in
listening. The 80-minutes is o ..o
long for a single club meeting, but it
might be split in half for two meet.
ings. It's a litde long for a few of the
repeater timers, but that is surmount-
able.

The Commissioners not only were
interested in the proceeding, but re-
sponded with good questions and indi-
cated a sympathetic attitude. They
asked that the hearing be followed up
with new petitions for rule changes.
This was the result that everyane had
hoped for.

FREEDOM WAS THE GIST

The main thiust of the testimony
before the Commission was that ama-
teurs should be free to invent, to
experiment, and to be self-regulating.
The example of the repeater councils
was gwven to demonstrate that ama-
teurs z2re sble to set up their own
sub-hands and even coordinate fre-
quencies for channeltzed operation.

Cood cases were made for relaxing
the monitering restrictions, the sub-
band {requency restrictions, the crass-
band:ng restrictions, linking of re-
peater restrictions, 1en meter repeater
restric ons, and such. None of thewse
reswrictions are nzeded ard all tend
WNIRIT areeur ingeuity.

if any sericus results had resulted
from the freedom that repeater groups
had befere Docket 18803, then some
of the new rules might make more
serge, kUt the fact was thar difficulties
were individual 2nd isalated. being Dy
fzr the exception to the normal A
sersa of perspective seemed to be
missing. Just because ore New York
repeater had a CBer raising hell with it
for a few days and a Chicago repeater
hae a musician giving the boys music
untii he was routed out is hardiy
enough reason for making over a
thousand repeaters monitor 24 hours
2 day 10 prevent a repetition of these
outrages,

Ore result of over-rescting like that
will be that amateurs will shut the
FCC off jrom communieation and ngt
iet them know abour little problems
in fear of future aver-reaction. It i
possible that a Midcars complaint 10
the FCC zbout interfercnce to their
net by unidentified stations could
trigger off a rule that every trans
mitter in the amateur service be
equipped with 2 builtin automatic
identifier, like a repeater, thus killing
the flea with a sledgehammer.
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BYTE MAGAZINE

The response 10 compuber-type ar-
icles in 73 has besn so anthusiastc
that we here in Pererboiough got
carried away. | found myself enor-
mously interested in  the rapidly
evolving microcomputer  field and
started subscribing to many of the
small newsletters in the field. The
more | read the more enthusiastic |
got...eand on May 25th we made &
deal with the pubiisher of a small (400
circulation] computer hobby
magazine 1o ke aver as editor of a
rmew publication which would start in
August ... 8YTE.

We figured we could print the first
issues on our own small offset presses
as the magazine gathered steamn. We
might run 5000 copies of a 24 page
magazine for starters. Within a couple
of days, with the teleghone ringing
constantly, we knew we had under-
estimated the thing . . . it would take
a 10,000 run of 48 p2gss 10 meet the
irterest. A wesk later we were up to
96 pages and a 35,800 prass run, far
beyond our small print shop facilities

How eome all the enthusiasm? Well,
it appears that just about everyone
whe is in any way involved with
compulters has 3 very deep need to
have ane for himszlf. You can g2t a
nice little computer working for under
$500 and use it for a wide range of
applicatiors. You can hook in gassette
recorders, telew'sion typewriters, and
teletypevaiters. A kinds ol goodies
are available surplus. The applications
are myriad . .. some are using their
systems to aim antennas for Oscar or

BIG REWARD

The big companies in amateur radio
todsy were, for the most part, started
by ore or two amateurs . .. agnd many
grew wery rapidiy as a resuit of the
low ad rates fn 73 and the wide
circulation  among  active (buyinal
hams. We'll give you 10% of the first
ad run by a new company if you let us
Know about them and they advertise
first in 73. Do yourself end the new
firm a big favor — drop a note to 73
Advertising, Peterborough NH 03458,
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moonbounce, same for Keepng track
of their music or book libraries, some
1o index hze articles, some to auto-
maticaly pont  weather sstellite
pictures, some lo auvtomate RTTY
stations, some ta run their home
security systems. and aimest all to
play a wide range of games.

Calis come in daily with more
uses...one chap has a program to
took fer key words in any text and set
your printer going when matler comes
up of interest. Supgose you tune in
the RTTY broadcasts of the Con-
gressiona: Record every day and scan
it for the words “amateur radio.”
Others are working out ways 1o make
usg of the one minute phone retes for
a maximum exchange of information,
computer 1o computer. Remember
that zhere is no ¢harge if your com-
puter is called ard tells the calling
computer that 1t has nothing for
it...or if the exchange is under a
second ar two. Many of the com.
mercial compuler systeris use this
aspect of the phaone system . . pailing
dazens or even hundreds of computers
through the night and anly inter-
connecting (with a phone charge)
whete there is traffic 1o be passed.

Moast of the top writers in the field
have leaped 10 help get BYTE going in
good style and articles are pouring
m. .lots of information on the pre-
sently awailzhle microcomputers mich
as 1he Altair BBOS, the Sc=ib: 8B, RGS
008A, sic. BYTE wif cover inter-
connecting 1o these units, peripherals,
interfaces, the circuits and <con-
struction plans for building your own
CPUs, niews of all user elubs, news of
programs available and how 1o get
them, news of all speciahized pub-
lications, explanationsof all camputer
termrs and how the various computer
PrOOramMMmingG systems work.

In no time m 0 you’l be throwing
4round computer tmizz words such a5
loader, compiler, assembler, basic,
Dibol, Cobol, machine language, byte,
bit, word, flag, and so forth.

Computers will be adding a whole
new dimension to amateus radio. ..
you weit and see. Right now you
have the choice of gatting in at the
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telte

MARK-3 FM-76
144-148 MHz" 15 Watts 220-225 MHz 10 Watts
§205 995

FOr 2 meTers
& 220 MH:

12 channel operation at unbelieva-
ble price—pius the performance &
reliabllity you have learned to expect
from Clegq.

Special quantity pricing is available
on both modeis. Get your group to-
gether & call 1-800-233-0250 for a
quote on your requirements.

*MARK-3 can be supplied with spe-
cial modification for CAP or MARS!

Call or write today for descriptive
brochure.

Mqﬂcmmun:caz.ons Corp

1911 Old Homestead Lane

Greenfield Industrial Park East
Lancaster, PA 17601 i
(717) 299-7221 )

STEP UP TO TELREX

Professionally Engineered Antenna Systems

“MONARCH" 10, 15, 20 Meter *Tri-Band”
Model TBSEM/4KWP

AN

- e %’%\\a
. 8 “ '
e - o
R4 - -
- S, ONLY TELREX GIVES YOU ALL

. N = THESE FEATURES ...

\\Q\ ©  «Wind survival is 100 mph,
By the oniy test that means anything ... | = 4 KWP power rating rain or shine.
on the air compariscn ... this array con- - - Patented boxed coaxjal “Balun''.
tinues to outperform all competition ... E - Heavy-duty steel gusset mounting
and has for three decades. Here's why | plate and straps.

. Telrex uses a unique trap design i -2 0.D. reinforced aluminum boom.

employing 20 HiQ 7500 V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-5paced, optimum-tuned reflectors
1o provide maximum gain and true F/B
Tri-Band performance.

o - Large diameter, reinforced, taper
swaged dural elements for minfmum
weight and exceptional strength!

- Stalnless steel electrical hardware.
« Phone and CW capability all bands?

A Telrex “*Balun” fed “Inverted-Vee™ kit is the ideal hi-performance inexpensive and
practical to install low-frequeney mono or multiple band, 52 chm antenna system.

Better than optimum full sized Dipole per-
formance in an antenna which can be set up
within the hour, needing a minimal support
structure, {existing tower, house tree etc.)
The "“Inverted-Vee’” produces a low-angle
“Balanced” Omni-Directional pattern, which
increases the signal to noise, and signal to
interferance ratios. Complete simplified
instructions are provided.

NO TUNERS NEEDED!

MIVD/2 frequencies $75.95 Post Paid {U.S.)

if top 2 Meter performance is your require-
ment, the 2MVS814 kit consisting of 2 ea.
phased 2 Meter ““Balun” fed precision tuned
8§ element Arrays outperform even quad
stacked antennas of other makes.

Special N-type coaxial ¢connectors,
solid rod elements {driven thru
the boom), tinned connecting lugs,
and s/s electrical hardware provide
you with peace of mind for many
years!

For technical data and prices on the complete Teirex line, write
for Catalog PL-2

Communication Antennas Since 1921

1 EIre;a LABORATORIES

P.O. Box 879 - Asoury Park, N,J. 07712
&

- i

Bhoa 201-775-T252

~ Reader Service—see page 274
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NEVER

LOST FREQUENCIES

The Jack Anderson celunn made a
big deal out of How many frequencies
amateurs have, while carefully skirting
a more realistic eveluation of the
siwation. We're far engugh into the
space age now 30 that 1t should be
clear @ just aboul every active ham
that while we can always have fun on
the fow bands, the opportunities of
the UHF ham bands via satellites
would make possible d commumca-
tions systzn far beyond anything
imagired in the past.

A series al synchronous sateilites
would permit several million hams ta
make contact &t any tima with any
cne or group of other hams
anywhere in the wortd. This, as the
SpEce age CAME LPeN US, Was the real
future that we had ahead. We were
beginning io think in terms of geting
to  work o experimental UHF
s1ations with signals strong engugh for
sutellite work up in the GHz bands,

Then camg the 1971 ITU space
conference in Geneva ... we were
represented there by the ARRL. We
went into that confecenca with shout
237,284.77 MHz of amaweur alloca
tians for satellite ugs and we suffered
a slight Joss. Perhaps you read abour it
in the fine print in tha back of GST.
The ARHL feam came back 10 an-
nounce that we had lost 237,247.27
MHz of sateflite frequencies . . . with
little hope of ever recovering the last
frequencies in the future. That's right
— we went infc the conference with
237,254.77 MHz and came out with
7.5 MHz.

When you consider that few of the
frequencies above 500 MHz held
smuch promise for us if we can't use
them viz satellite, perbaps you can
sppreciate the magnitude of the loss.

There ! go being anti-ARRL 2giin

. welt, maybe ... but hew about
you? Is it all okay with you that the
ARPL refuses 1o let anyone else
represent amateur radio . . and then
scraws up the job they’ve kept anyone
alge from taking?

What happened at Gengva in 19717
1f you go back and blow the dust off
your old QST, you'll read the story .
our Trepresentalives” went 10 the
conference without praparation. They
were campletely surprised by what
happened and had ro plan 10 meet the
situation. They Found the delegates
from the third world countries anti
amateur  radic, largely due te not
knowing mych about it This i &
natural situation aad one abeyt which
I"wg been writing far many years,

1 the ARRL had spent even a tiny
fraction of the membership funds

which they are squandering on plush
offices to get out there and meet
governmant  officiak  from smaller
countries, we might well have the
bright prospects of synchronous satel-
lites and several thousand megahertz
to experiment with

So call me anttARRL if you want
. I'mx et anti-League of pro-Eeague
-« | just am telling you what Is what
| don‘t think amateur radio would do
any worse if the League were 10 fold
uB WOmMomow . .. 35 & matter of fact,
it might be beneficial because then
somecne might et up a national club
which would be run for the benefit of
the amateurs inswead of a small group
of career “hams" in’'Mewington. | put
“hams” in quotes because 1 have little
indication that any of them pay much
more than lip service to the hobby.

If you are an ARRL memper and
wou have no abjection te a bunch of
guys In Connecticut spending your
money on lovely offices while pre-
tending 1o serve you, then you have
no gripe. If you dont mind tosing
99.99684% of your sarellite frequen-
cies at 3 conference where you paid
the bills 1o be protected . . all okay.
This is probably @ small price to pay
for heing pro-ARRL.

If you do abject 1o the charade of
pretend representation . . of getting
along with no lobby in Washington

~ with lasing your drequencies in
huge oobs ... with the damnedest
rules being spawned by the ARRL and
befng passed by the FOC {have vou
really forgotren ‘‘incentive licensing™*
yet?) . if these things bother you,
then, dammit, speak up and let that
bunch of parasites know you went g
change The next time an election af
directors comes up, make sure that
someong who is more interested in
amateur radio than the power and
prestige of being an ARRE offfcial is
put up for election ... and elected.
Within two years you could changs
the League completely, since half of
the directors are elected every year.
Within 1wo years you could get in a
bunch of fellows who could turn the
ARRL into a powerful labby for amas
teur radig who would make sure
that nothing like that Jack Anderson
column happened.

As far as saving aur bacan at the
1979 WARC conference, it's too |ate
o ¢ount on the ARRL. It would take
two weats to get enough directors
elected 10 turn things arcund, and the
conference will already b2 wpon us
Those third world countries are still
anti-amateur radic, and you can bet
thor when it comes to a choice
between frequencies for a bunch of

EDITORIAL BY WAYNE GREEN

American hams or for their own neads
or even remotely possible needs
we are not going to get the vote,

This Is purely a matter of public
relations. Amateur radio is of im-
mense imporiance to these countries
«.onky they don’t know it No one
has gone over 1o visit them and show
them what amateur radio can do for
them m the way of helping their

«country to develop ... getting them
technicians and engineers for their
communications ... spreading the

word about their country 1o the
people of other couniries. As far as |
Engw, this has happened in just ane
A . and 1 did 1hat It can be
© why ¥#n't the ARRL

daing it?

Qkay. so it is too |ate w0 get any
help from the League . . ."what other
possibility is there? Sure, | ean get out
there and visit @ counTry @ year ...
which might end us up with twe more
votes for amsteur radio. But I'm
already working 100 hour weeks just
trying to keep up with what ['ve got
going now. You need some teams out
there. . . and this takes maney . - and
the anly graup with 2 whole lot of
money s the ARRL fand they're
speading it all on new plush offices).
Well, what aboutr the ham industry?
Maybe they can get sornething hung
together in time to do some good. Il
talk to them ebout it, buz in the past
the Lsague has been able to dis
courage such industry groups from
getting together . . . we'll see.

IF the ingustry can get together and
get something started, [ think 23 will
back them as much as possible. We
nesd 1o get into contact with third
world countries . .. we need z Inbby
in Washington desperately ... one
which can contact Congress [the
ARRL 15 forbidden by low from
tobbying) ... and can keep in touch
with the FCC to help them provide us
with the best rules passible.

With the ARRL failing on all
courts, | se= no ather hope than our
ham industry.

COWAN PUSHES 220 MHZ CB

£ publisher has gone to the
newspapers with a CB column distri-
buted by King Features, the main
purpose of which seems to be to farce
the FCC into putting CB on the 220
MBz ham hand. A recent column
went on to exhaustive length about
the joys of using repeaters for aula
patch operation . .. and then went on
to say that CBers could make all these
fantastic free phone calls from their
cars at a fraction of the mobile tele
phone rates (f they would foroz the
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NEVER 5SAY DIE

editorial by Wayne Green

ARMA GETS MOVING

One of the main features of
the Atlanta Hamfestival this
year was a meehng of {he
Amateur Radic Manufaciurer's
Association (ARMAY, The main
subject of the m rig was a
report of the resulls of my wisit
a lew days earfier 1o the 1TU in
Genava. | wenl Ihere 1o find out
at the feeling was of Ine
amatgurs al 1he {TU as far as
arospects for 1he continuation
of the amateur radio alloca-
tiens which fnight result from
WARC next year.

U.S. amateurs seem to be op-
tlimistic, mostly as the result of
the report of the actions of the
WARC preliminaty conference
wilhin ocor own country. The
news that the US. posilion
asks for several new ham
bands in the shortwase banos
is encourageiy, until you have
soma nped as o fhe actual
shances ol fuch 2 lheory
caming of

MWy repert 10 AHMA was that !
was ynable 1o lind any cause
for optimism at Geneva, The re-
cent actions of the ITU have
been 1o express he solidity of
the Black Block, a 44-vole
Alrican steamroller which has
50 far wiped out all the amateur
satellite frequency allocalions
above 450 MHz (a ioss of
237,248 MHr = Ihe amateur
allocation) znd mace hash of
the marine band afiocation, de-
fying all technical sng ssien
Nifiz advice in the process

In gereral, the Alncar feet
ing i3 this: 10 percent of the
peopie of the worid graobed 90
percent of the frequencies ar
the 1847 WARC, they prevented
any changes being made &t the
next WARG in 1859, they pre-
vented any WARG at all in 1959,
and now, in 1979, Lhe chickens
all come home 10 1ost and the

Afrlcans are sel 1o really get
even.

Amateur radio :s of incredr-
ble walus 1o lligse coun-
tties—we know 1hal bul shey
gon’l They think ol hure radio
as a white man & paby, and
stezy have some prat an
1aelings atou] Hnr wihols o
o1 My proposal foe AR [ ]
Slpatze 2 dr L hend o mes
240 1o go o some af Ikese
black countries o see i it
might be possible to gel them
1 give the Jordon scheme a try,
In 1970, despite & very brisk
civil war in Jordon, ham £lub
slations were sel up in every
youth club in the country and
classes were run 1o ieach
amateur radio Ihesry and code.
Within three years, iney had ac-
Live ham slaiions going
evilrywhere and cwar S
cgrmed amateurs W just
Nife years, Jordom W from
Faviag no
Faving a large i
ao that they cesdl
fingupan Dlncfrdr (=3 115!'0 ac-
wwiring laciiity.

Also heard was a testimany
from Neel Eaton, Ihe president
of IARU, the ARRL's interna-
tional arm. Noal was asked to
explain what the ARRL and
their JARU had acna 1o prevent
& silualion such as had laken
phace n 1871 when we los Ing
matgllile microwave ham
Eands. He said that IARU had
worked ooy i (h0ose countliss
whare lhey had member
societies, a fac! which s
dErmaying smce ihsin are no
amatewr sceietisd ponsole
counlrigs where nlsyr racio
is. wirtually undevalnped, and
these are the cauntrigs wilh ine
vates which we need so dadly
nexl year at Geneva. ARMA will
be asking everyorie—manufac:
lurers, dealers, and individuai

mmonnicians 1o
o augh

hams —1o contribute to a fund
(o send a mission lo some of
these Black Block f{ounties
and muhke the effor? 1o dry and
gel ihem nierested fos their
Iy vefit mo developimsg
STEREUT Fac0 and i Supgd
i il e *t Tta ot Ganerr

160 avery L
plus daraiions ‘rom
artaleurs who caw anoggh w
try 10 preserve amatedl radic
By mid-July. i1 should have
been apparent il amateuwrs and
the ham industries are sugpor-
ling this emergency plan There
isvery e time lefi 1o iry 1o -
flugnce the WARC feision, so
if we are prable 1o gnt 1
ing immedately, I'N e loo

late
BRAVO FOR FRED
Fian Goidsten, whiwall ime
ol oor edibors & coupks years

hise nas some ool de Tor
shose ol you with ploaneanng
biggg stutielluncialtng. His ar-
ticle two years ago. AM Is Nol
Dead, It Never Existed At All"
upsel a lol of old-timers, His
current article may just 4o the
samz 10 sidewinders. 15 it really
nosadie {hal double stdeband
my s inore band conskivative
fhan single sigeband? How can

a6 kimz e sagnul TSEIVE
more DEnd UM 8 «Hz
njgriai?

Pewnd 5o alo his

anpest of the silualso, but G £
D back ir the B0s
wWnen Ny warg ryng lo gel

B actcepted by the military
aver S58. Frankly, as ['ve wnt-
ten several times down through
the years, | think G.E. may have
had the betlter system and that
CoHins oultoxed them polit-
ically when they laid Collins
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NEVER SAY DIE

editorial by Wayne Green

WHAT WENT WRONG AT THE
ARRL?

Yes, | can hear the sighs of
resignation from ARRL dev-
otees won't Wayne ever
stop attacking the ARAL?
and why is Wayne trying to kill
oft 1the only national organize-
lien representing amateur
radio¥ What uller nonsense!

The ARBL could and should
be an organizalion which is run
for {ha benelil of radic ama-
teurs everywhere, and ong to
which all of us skould be able
10 point witk prde. The fact is
that il & & sCrry mismanaged
Shamiies 't 15 managing 1o
jose money Aespite the highas!
membeship 0 hisiory, and
despite e menl advertising in
history r: ils magazine. To ke
abte o come up with a di-
sasltous caficit i lhe face ol
such monumenial prosperity
indiwcates either extremely bad
managemant or else & very
heavy hand in the till. We're
talking about mitiens of
deliars,

If the board of directors had
any real power to manage the
League, one could lay the
blame tor the problems at their
door. One or two fast meetings
a year which are almost totalty
centrolled by the headguarters
“Mafia” hardly constitute
much power 1o control. i don’t
think we can really biame the
directors, other than 1o perhaps
let them know that we think
they should have recognizeq
ihe protilame and gotiten to-
gelher to redlly do someihing
about them, even if it meant the
immediate firing of Baldwin
and his cohorts.

THE REAL PHOBLEM
The seeds of the disaster
presenzly tefalling the League
go patk mary years. The odd
siuation is thal it is the suc-
cess of the League in drawing
in newcomers that has Jed fo

things coming apart.

Sometime in the early days
of the Leagus, il was decided
thal everylhing possible should
be done 1o prevenl any other
ofganizal:on ever getting a
chance to gel starled This
would perpeluale a competi-
tiendres siluation and allow
Ihe ARAL 1o be a dictator in the
lield. fn order 1o get anything
seriaus goeing in opposition 1o
the League, it was believed that
aneiher group would have io
have 3 publication 10 use 38 8
medium for communication
with its members and for draw-
ing in few mwinbers, Much as
QST has btaen used by the
League all It&#se years. To
discoutage thiy possibiitily, the
adveslising rales of Q8T were
sel al such a fow rate that it
was hough! no sane persons
would iy 10 buck the establish-
ment {ARRL) by cornpeling with
them,

Mot too long ago. | sat down
with a list of the aavertising
rates of all of the magazines in
the country {SRDS) and com-
pared their adverlising rates
with those ol QST. | found that
few of them had ad rates less
than threg tlmes those of QST
for the same appraximate num-
ber of readers, and mosat were
four or more times the QST
tates,

I this is true, how is it possi-
ble? And how ceme there are
some cempeting ham maga-
zines ... one of which obvi-
ously is doing rather weli? The
key to the legerdemain by
which the ARAL was abie 10
keep their ad rates so low was
in their special second-class
postage raies as a nonprofit o
ganization, These rates ate a
tiny fraction of the rates paid by
any regular magazine publish-
er, This means a saving of
thousands of doliars a month,
paid lor by the U5, government
:nstead ol QS7. ang¢ sub-

stituted for Lhe Income which
would normally be expected
from advertising.

But. then, hew can 73 com-
pete aganst lhe low advertis-
ing rates and succeed in 5pile
ol the ARRL scheme? The se-
cret {o this, as anyene who has
visiled 1he 73 HQ can altest, is
efficien] management. 73 is
run from an extremely low-cost
part of the country, from a very
tow-cost bulldog, without the
faniastic execulive salarres of
the ARRAL, and almos: 2ll func-
tions of the publization exgept
printing are dong i house.

No che krows 'or sure how
much the head men ai ARRL
HQ make excepl the directoes.
You won'i fin i1 10 the annual
reports, nor will you even lird
any listed expenses which wiil
give you @ true him of the
salaries. 1've been told that
spme go as hign as $100.C00
per year, but : aoubl if they real-
ly are mueh aver §75000. At
one time, the two top people at
the League were making maore
than the entlre staff of 73,

THE CURE

A few years ago, betere [ gat
sainvolved with computers, the
smartesl thing lhe ARAL direc-
tors could have done would
have been to make a deal
whereby 73 andd QST would
amaigamate and | would man-
age the League. ! guaraniee
you the organization would pe
in the black, our fulure would
have been a lot more secure at
WARC, we would have a lot
more satellites up and running,
and we wouid stll have most of
our ham satellite frequencies.
The League needs a strong en-
trepreneurial lype of person,
not obfuscating bureaucrats
who have come up through 1he
ranks Dy never olfending any-
one.

Continged 09 page 170
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Robert M. Brown WI9HBF
5611 Middaugh Avenue
Downers Grove IL 60515

The 40-Meter Band Blaster

— this antenna works, but why?

don’t own an isotropic

dipole. In fact, | don’t
even own a conventional
reference dipole.

So purists can just flip
these pages and go on to
something a bit more com-

prehensible.

But | can tell you that the
antenna about to be de-
scribed develops more real
gain than anything ['ve ever
used on the HF ham
bands—and that covers a

NE
-

e

HOUSE

GARAGE

4

SW

N

{
+ MLOT LINE

Fig. 1. Bird’s-eye view of the original antenna system, set
up as a dual-dipole for 75 meters. The offset between the
two dipole centers was designed to reorient the firing pat-
tern of the array so that contacts with St. Louis (south-
west) could be maintained reliably. This antenna was the
origin of the 40-meter array described in this article.

lot of years, a lot of anten-
nas, and a lot of hamming.

Here's what gain this
antenna is providing, as
best as | can do (no isotro-
pics here):
® Cain over 4-element wire
beam—5 dB.
® Cain over 2 dipoles,
driven together—6 dB.

@ Gain over double-
extended zepp—6 dB.

® Gain over a pair of
phased verticals—12 dB.

® Gain over roof-mounted
ground plane—15 dB.

Admittedly, not all the
above antennas are in-
stalled under optimum con-
ditions. However, these
gain differences are quite
accurate at this QTH. If
these figures interest vou,
read on.

Actually, I’'ve been some-
what reluctant to write this
article. First, it has been
rather fun having nearly the
strongest signal on the

40-meter General phone
band all to myself! Second,
| don’t really understand
much about why this anten-
na develops so much gain!
(Theoretically, it shouldn’t
produce more than 3-4 dB)

Yet people keep calling
and writing me for details
on this antenna. One night,
| got a call out of the blue
at 1:00 am from a chap 100
miles away who simply
couldn’t contain himself
any longer and had to have
the lowdown. However,
after the number of re-
quests for data on this
antenna topped 100 (out of
300 QS0Os), | decided that
the best thing to do would
be to write a report.

| had hoped to be able to
explain this thing a bit bet-
ter than 1 am prepared to do
right now. But suffice it to
say that this antenna has
been in nearly constant
operation every night | can
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manage on 40-meter phone
for the last month, and it is
producing outstanding re-
sults.

How It Happened

Three years ago, | con-
structed a matched pair of
75-meter dipoles, driven
from a common feedline, in
order to be able to talk
regularly to my father,
WOPRQ, in the St. Louis,
Missouri, area. For a
number of reasons, we
never made much use of
this array, and my activity
gravitated toward 40
meters. We found that we
could get through okay up
there most of the time.
Then about a month ago, it
occurred to me that rather
than have that thing sit
there dormant, why not cut
it down for 40 meters and
see what would happen?

I should mention that the
antenna was originally set
up in an offset condition so
as to “beam’’ whatever rf
was possible to the St. Louis
area. This offset was re-
quired because it was
necessary to direct the rf
southwest, although my lot
runs east and west, and sup-
porting tree branches were
available in just so many
locations, so the offset was
almost a necessity just to
be able to mechanically
hold up the array. Refer to
Fig. 1 to understand this
setup.

This system, on 75
meters, did work as planned
and satisfactory perfor-
mance was enjoyed on that
band. (This was somewhat
surprising, as the antenna
was only about 15 feet
above the ground, although
I've been told by antenna
buffs that because the two
antennas are operated to-
gether, height is not as im-
portant as it normally is. |
don’t fully understand this
phenomenon, but it has
proved true, as you will see
shortly,) The spacing be-
tween these two dipoles
was as close to the lot line

edges as | could get —prob-
ably about 65 feet center-
to-center between the
dipoles.

The 40-Meter Conversion

It was a relatively simple
procedure to cut the
75-meter dipole system
down to 40 meters. It took
all of a few moments to do.
immediately after returning
to the ham shack, however,
it was apparent that some-
thing very important had
happened.

Signals across 40 meters
were considerably stronger
than before. At the time, I'd
been using & roof-mounted
ground plane. Signals on
receive were over two
S-units stronger! My first
contacts were amazing.
People said | was extremely
strong and immediately
wanted to know what | was
running. [ was getting
reports of 20-30 dB over §9,
something quite unusual
for me.

Getting If Higher

Within a couple of days |
was thinking that if this
thing was working so well at
15 feet, imagine what it
would do if higher in the air.
So | spent one entire Satur-
day out in the backyard
raising the antenna.

Due to trees, which |
must use as supports,. rais-
ing the antenna con-
siderably altered the spac-
ing between the elements
and dipole centers. Once
this was completed, the
antenna took on the rather
unusual shape it is now in,
although the offset be-
tween dipole centers re-
mained. In all, it was
brought up to the point
where one dipole was aver
25 feet and the other 30, at
the centers. The elements
stretched downward some-
what, not enough perhaps
to qualify as inverted Vs,
but enough so that they
were no longer straight
dipoles. The spacing be-
tween the dipole centers
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Fig. 2. This chart combines the signal report analysis and
the number of contacts made per state. (Base is 285 con-
tacts with stations running barefoot into dipoles or in-
verted Vs: 41 states, 9 regions.)

closed in considerably to
the point where it now
stands, at about 38 feet.

Well, as indicated earlier,
results after all this work
were relatively disappoint-
ing. No perceptible in-
crease in gain was achieved
by raising the height of the
array. However, interesting-
ly enough, no correspond-
ing decrease in gain was
noted either, which says
something for the work-
ability of the array regard-
less of the actual center-to-
center spacing between the
driven dipoles.

On-the-Air Results

Thus resigned to the fact
that height increases would
not really improve things
much further, [ decided just
to operate this thing a while
and see what kind of consis-
tent results it would pro-
vide. After all, the 2-S-unit
gain was indeed startling
and needed to be checked
out further.

Well, what | have done in
my operating since that day
has been startling for sure.
While vou may be skeptical
of what you are about to
read, | invite anyone who
finds this incredible to stop
by this QTH and see for
himself —or, better vyet,
look for me on 40 phone.
(You’ll find me there in the

evenings hetween 7250 and
7300 kHz.) just listen for a
while. You’ll be as amazed
as | am.

First, this antenna pro-
duces a pileup. And | mean
a major pileup. All it takes
is one CQ and then | simply
have to sit back and wait it
out. Due to the inevitable
QRM that results on a fre-
quency when normal QS0s
are taking place, | have
elected to follow this pro-
cedure when operating with
this antenna:
® Call only one CQ for the
entire evening. (It is all that
is required to start up the
action.)
® Pick out one caller from
the pileup to respond to,
but before doing so, an-
nounce that there are a
number of stations calling,
so QSOs will be short so as
to be able to talk with as
many as possible of those
who have been kind enough
to call.
® Then | announce the call
letters of the station [ wish
to respond to, again repeat-
ing that this will have to be
short, as others are standing
by.
® Then we have a short
QSO, after which | an-
nounce that WIHBF is QRZ
on the frequency and stand-
ing by.

Then the pileup starts all
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Fig. 3. Basic pattern developed from all QSOs made.
While the pattern shows clear east/west orientation, the
antenna is physically located running in the same direc-
tion, suggesting end-fire performance.

Fig. 4. A close-up look within the basic pattern [Fig. 3)
showing the shape and path of most extraordinary results.

over again.

This has the decided ad-
vantage of clearing the fre-
quency coast-to-coast be-
cause it doesn’t take long
for people to realize that |
am serious about respond-
ing to everyone who calls,
and they realize they will
not have long to wait.

Can vou imagine how
much fun 40-meter Ceneral
phone nighttime hamming
can be under this kind of
clear-frequency condition?
Well, it is downright nifty.
For example, it is entirely
possible to pick out stations
which would not ordinarity
be heard because of QRM.
Seldom does an evening go
by when I'm not hearing
from a remote Canadian
way up there many hun-
dreds of miles distant, from
the Canal Zone or other
Central American region, or
from Bermuda {(VP9). But
the most fun is simply see-

ing how many people are
hearing me and can be
worked stateside. A typical
evening will produce
dozens of contacts from all
over the US And they all
tell me about the same
thing.

What People Say About the
Signal

The plaudits this antenna
produces in QS0s are fasci-
nating:
® “You're ahsolutely the
strongest signal I've heard
on the band this evening.”
® ‘I've been listening to
vou for the last hour and
just had to give vou a call to
tell you how well I'm copy-
ing you here””
® You are without a doubt
the strongest signal we've
ever heard from the
Chicago area.”
® " You are literally the
strongest signal ever copied
on this receiver. The
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S-meter is5 running between
35 and 40 dB over 9
previously, it's never gone
higher than 20 over.”

® “What are you running
for an antenna? You are
plowing in here way above
the foreign broadcast QRM,
strong and steady. Hardly
any Q5B at all.”

The average S-meter
reading | get is 20 dB over
S9. While | fully realize that
S-meter readings can be
somewhat meaningless, the
paint is that people call me
because | am Q5 copy and
way above the signal
strength of most other
signals they are hearing.

Often, | will switch
antennas over to see the dif-
ferences on transmit. The
three | usually switch be-
tween are (a) this array, (b)
the double-extended zepp,
and (c) the roof-mounted
ground plane. [n all cases,
the reports | get directly
corroborate the gain find-
ings cited earlier in this arti-
cle: 15 dB over the ground
plane and & dB over the
zepp. In some cases, 1 get a
10-dB gain reading over the
zepp, but that is probably
due to the rather directive
characteristics of that
antenna. Which brings up
an interesting point: What
about the pattern this array
generates?

Pattern Observations

This thing at first ap-
pearance seems to generate
a somewhat omnidirec-
tional pattern. In no way
does it produce the north-
east/southwest major lobes
that it did when functioning
originally as a 75-meter ar-
ray.

So uncharacteristic is this
antenna’s performance that
| thought an interesting way
to track its lobes would be
simply to make log nota-
tions of signal strength from
stations contacted and see
what this produced. |
recorded the signal
strengths of stations
worked and then tabulated
them. For charting pur-

poses, | drew up a scale run-
ning from 1 through 19.
Each point represented a
signal strength reading
recorded in the log.
Number 1 represented 56, 2
was S6%2, 3 was S7, and so
on up to 19 which was 22 dB
over 59,

On the other axis of the
chart were states organized
into nine regions: New
England, Atlantic, South-
eastern seaboard coastal,
South, Mid-Atlantic,
Midwest, Socuthwest, West,
and West Coast. (See Fig. 2.)

Only contacts made at
the same time of the eve-
ning were charted. Also, on-
ly those identifying station
line-up and antenna were
recorded, and only thaose
using barefoot rigs and
either an inverted V or con-
ventional dipole were in-
cluded in the charting ef-
fort. Charting was done on
285 contacts in 41 states, an
average of 7 contacts per
state. As shown in Fig. 2,
most contacts were in the

Atlantic region, and the
fewest were in New En-
gland.

Evaluation of Signal
Reports

A much more telling
finding can be deduced
from an examination of the
signal reports. These were
done state-by-state within
regions, averaged, and then
shown as a state average.
They then were averaged
for the region as a whole.
The results are shown in
Fig. 2.

These are stingy receive-
only readings. The signal
reports | was getting were
generally 10-25 dB stronger
than those given. This is
probably due to Kenwood
sticking with a 50
microvolts = S$9 spec on
the original TS-520. But in
any case, this data shows a
clear pattern of maximum
operation, and it definitely
is not to the west.

Fig. 2 shows that the
peculiar lobes producing
the most gain vs frequency-
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of-contact are three: New
England, Southeastern sea-
board, and Atlantic. The
other regions track pretty
much as they should, con-
sidering that close-by
regions would naturally see
higher signal reports and
more QS0s than distant
ones.

Look at Fig. 3. This shows
the basic pattern as
developed from QSOs
made. 1ts shape is just the
opposite of what one would
expect from a dipole array
mechanically positioned
east and west (where one
would expect it to fire
north/south). Instead, it ap-
pears to be operating as an
end-fire array.

A Close-up Look at Beam
Shape

Fig. 4, however, is more
telling. This is a look within
the basic Fig. 3 pattern that
shows where the most
extraordinary performance
is going, based on the signal
report analysis made
earlier, transposed to a map
of the US.

This much more approx-
imates what one would ex-
pect from a yagi beam of
several elements. It is quite
sharp in pattern, and ex-
traordinary indeed for an
array of this design.
However, it also explains
somewhat why this array
out-performed by an S-unit
a 4-element wire beam fac-
ing east that it was tested
against. Apparently, this
antenna simply develops
more frontto-back, some-
how.

Fig. 5 shows lobes con-
figured into three classifica-
tions: {a) below average, (b)
average, and (c) above aver-
age. This grouping was
made possible by a recal-
culation of the S-meter
data. A tabulation showed
that the average for all sta-
tions worked was 59. Those
below 59 are shown as
below average; those
above, as above average.

Remember that the gain
developed is rather sensa-

tional from coast to coast,
from reports | get here. So
the totality of the overall
omnidirectionality of the
system must be kept in
mind.

Fig. 6 is a final mapping
which shows that signals
are stronger in the south-
east than they are along the
way there. This is un-
doubtedly due to nighttime
skip conditions that prevail
late in the evening. It
substantiates that this skip
(or whatever) is happening
in one direction only, so it
would lead one to believe
that the earlier patterns are
somewhat accurate overall.

Why the Beam Effect?

The offset positioning of
the dipoles in this array is
probably the reason for this
unusual patterning. While
the offset shift worked ad-
mirably while the antenna
was configured originally
for 75 meters, the ratio of
the dimension of the offset,
physically, to the wave-
length at 40 meters is
significant. Hence, the off-
set produced the desired
result on 75, yet a some-
what unpredictable one on
40.

Physical Characteristics

A basic appeal of this
antenna centers on its ease
of assembly. For many peo-
ple who do not have a lot of
real estate to erect wire
beams, this should be ideal.

Here are a few of the
features:
® No baluns required.
® Height is not a major
factor.
® Cost is nil: All you need
are insulators, stranded
copper dipole wire, and
coax. {[ use RG-58 because
of its lightweight charac-
teristics.)
® Spacing between dipoles
appears not to be critical.
® The antenna is pretty
much invisible once erect-
ed and in position.

@ Directionality apparently
can be controlled by the
degree of offset shift used.
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Fig. 5. An accurate visual projection of experiences at
W9IHBF, based on received {and contacted) station

signals. Average is 9.

Fig. 6. Clustering of S5-meter reports, based on received
signal analysis over 41 states. Reports given to me were
generally much higher. (These reports were accumulated

on a rather stingy S-meter.}

32' RG-58
coax — —
TO RIG 54"
| E8T
70

200" RG-58

COPPER STRANDED
DIPOLE WIRE

COFFER STRANDED
DIPOLE WIRE

|

" i CENTERS

: OFFSET
SHIFTED

131020
INSULATOR
|_/_

3a.

N

+

Fig. 7. Completed antenna design as installed at W9HBF.
Dimensions shown as far as spacing is concerned do not

seem to be critical.

There is no major part of
the live element section of
this array that is not
touching leaves or branch-
es. However, this one seems
to have properties quite
similar to a quad or closed
loop in this respect: Trees
and nearby structures do
not appear to hamper or
severely alter the perfor-

mance of the array. My
backvard is full of trees,
most of which, one would
think, are positioned all
wrong. But they do the job
for me, and they help to
disguise the wires.

Construction

Fig. 7 shows the com-
pleted antenna design, as
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10 METER CONVERSION KITS
FOR CB RADIOS AM-FM & SSB

@ Kits for over 300 Models of CB
Radios

® Low Cost from $10.00
Easy to Install with All Instructions
Tune-Up Procedure Alignment

® KITS FOR MOST POPULAR UNITS
Over 5,000 Satisfied Customers

@ Write or Call Today for Our Free
1980 Catalogue

AMERICAN CRYSIAL SUPPLY COMPANY
PO Box 638
W Yarmouth, MA 02673
(617) 771-4634 w7

AUXILIARY POWER
for Emergency or Portable Operation

Generac F'\ 4

& Eiﬁ? ‘

Light wt Fortable Alternator Stand-by power for Ham
Equipment, househald needs dunng power autages or ap-
crahon in remote areas  Operates lighting, refngerators,
heating systems of other applances including freg senst
tive loads such as TV sefs, induction motors and fluores-
cent lyghts Salidstate voltage regulation 25% surpe ¢a-
pacity  B&S enuine Alternator deaws just enough engine
output to meet load esulting in up to 25% fuel savings
Low interference Advanced design Dripproof < onstriac-
tion protedts windings fram raon and dirt assunng lang life

O year warranty by manatacturer
Models awailifde with 1330 1o 7000 watt ratings
Wit dgr diie guore and additioral intarmanon

Mastercharge or VISA accepted

OUTDOOR OUTFITTERS ~325
705 Elm St. @ Waukesha, Wl 53187
Py 1=314-34 07770 @ Ken, NIKS— Mgr

-
-

i~ 2300 MHZ
DOWHK CONYERTER

Finally a proven design
with a small size. PC board
mounts on back of coffee can.
PCboard contains a Rf amp
Mixer, Lo,and an If amp.

Kit suppiied with a5 page
broshure, PC board, Diodes,
Chip Caps, Transistors,and

all parts to complete a
working board.
$12E37 3 m

Money Order_. Cod,or Check o 351
maii or Phene

UNIVERSAL COMMUNICATIONS

1825 JOCYLE, ARLINGTON, TEX. 76010
817265 0391
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...atlast. ..
vour shack organized!

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

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

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

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30 Deep
Additional Informatios on Regquest. 3

Checks, Morey Orders, BankAmericard
and Master Charge Accepted
F.C.B. Culver City. {In Calir. Add 6% Sales Tax.)
Flocr Space: 51" Wide by 3G Desg _____DEALER INQUIRIES INVITED ____

3 et $-F Amateur Radio fervicer 55
4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

Radio equipment
not included

Also Available . ...

Now —the

keyboard

INFO-TECH M-300C
TRI-MODE KEYBOARD

A microprocessor controlled keyhoard
that generates: Morse, RTTY, & ASCII.

Morse Features:

* 410125 WEPM. in 1 WP.M.
increments.

e 9 adjustable weight levels

s relay kevying

» sidetone with tone and level
adjustments

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

RTTY Features:

* 4 speeds

* 2 shifts (170 & 850 hz})
* built in AFSK

» built in CWID

¢ built in RY generation

ASCII Features:

* 110 & 300 Baud
» 2 shifts (170 & 850 hz)

Best of all,
still only $450 oo
F.0.B. Factory

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

Order direct or from these dealers:

Codmay Products
14502 Beachvie

Germantown Amateur Supply Marcucei SPA
2200 Surnmes A U@ F LA Renozety

L

A-1 Technik
Bt

Ave :

v 2 e Pock BC Canaca VABING  Gilter Assaciates, Ine- N & G Distribuling
: (B4} ka0 52 Park Avenug 725 NW 1211 Streal
Caohoon Amateur Suppl Dialta Amateur Radio Supply.  Park Hidge New Jersey UFELR W da 33126
307 Mclean Avenue il TU3ABh Sireet 201} Za 7887 th AL, 763-8170
Hepkinsville, Keniucky 42240 Bapd City, South Dakota 57701 Global Communications adio World

(602} BB6-4534 (605) 3436127

INFO-TEC

Manufactured by:
DIGITAL ELECTRONIC SYSTEMS, INC. .35
1633 Wisteria Court ® Englewood, Florida 33533 * 813-474-9518

Terminal Building

Onega County Airpor!
Qriskany. New York 13424
(315) 337-2622

Ray's Amateur Radio

1590 U8 Highway 19 Soulh
Clearwater, Flotida 33516
113) 5351118

Universal Amateur Radia
1280 Aida Drive
Reynaldsburg, Ohio 43068
(£314) B86-4267

606 Cocoa Isies Blvg
Cocoa Beach, Flonda 32931
1305) 783-3624

ELECTRUNIC glg‘an; glad’ios‘c:gnter
EO.UIPMENT SlﬁLCngEI:VIISéOUH 64132
1-800-325-3636
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Fig. 8. Close-up of coaxial

”T"

A

interconnections. Actual

coax length from this point to the dipoles is 32 feet each
way. This section is elevated to a height mid-point be-
tween the heights of the two dipole centers.
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CONNECTED TO THIS
ELEMENT
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Fig. 9. WYHBF installation, looking south. (In reality,
trees, not poles, are used as supports.) Note that max-
imum rf direction is almost opposite to that of the live

dipole elements.

viewed from the top look-
ing down toward the
ground. Equal 32-foot
lengths of RG-58 are used
between the two dipole-
type elements. This length
was chosen not scientifical-
ly, but simply because it
was the length required to
reach between the two an-
tennas when they were
originally spaced when the
array was cut for 75 meters.
But many experts tell me
that this coax spacing may
have a great deal to do with
why this antenna performs

so well. | [eave it up to you
to decide what will work
best overall.

The 13%-foot offset
dipole centers also may
help to explain a great
number of things about this
antenna, but Fm not sure
just what at this point. |
rather suspect that you
could experiment with this

shift considerably with in-
teresting results.

Qverall, 200 feet of
RG-58 runs back to the
operating position from the
antenna. | often drive this
with 2 kW in, and have yet
to have a problem. The ma-
jority of the coax feeds
back to the house at the
elevated point where the
two coax dipole feeds
break off—so it is alse
possible that the effect of
the coax adds something to
the antenna itself. The coax
runs through high tree
branches much as the
elements do.

Fig. 8 shows how the
coaxial “T is intercon-
nected. | simply used black
plastic electrical tape; the
connections at W9HBF are
not even soldered to-
gether—just twisted. You
may want to experiment by
reversing the center con-
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ductor feeds to the dipole
elements, just to see the ef-
fect it might have on your
pattern. | use a string to
hoist up the “T"” paint into a
tree so that the coax
doesn’t droop down into a
play area where the
voungsters often con-
gregate.

Fig. 9 shows the installa-
tion from the north, looking
south. {Poles, not trees, are
shown here to simplify the
diagram.) Note that the
area of maximum radiation
(gain} is quite opposite to
where the center conduc-
tors of the coax feed. | have
no way to explain this
phenomenon,

Cutting/Pruning

| had to do no cut-
ting/pruning whatever. The
original 40-meter cut, to
7.250 MHz, is the only cut
made, and that was by way
of standard dipole for-
mulae.

At WIHBF, due to exten-
sive antenna experimenta-
tion conducted with wire
arrays, all feedlines go into
a switchbox and then into a
DenTron Monitor Tuner. As
a result, I've not had to be
concerned over vswr prob-
lems, nor have | ever had
any with this antenna.

| can report, however,
that this antenna matches
very closely to the settings
used for the double-
extended zepp. In fact,
there is only 1.3:1 dif-
ference between the two.
(In other words, if the
transmatch is set for the
zepp, which uses a bal-
anced 300-Ohm line,
switching in the unbal-
anced coax feed of the ar-
ray through the DenTron
“coax'{“balanced” panel
switch produces only a
1.3:11 swr on the array. As a
result, only a very minor ad-
justment is required to
bring the array to a perfect
1:1.} This is quite advan-
tageous, since it simplifies
the problem of getting
quick comparative antenna
checks over the air.

TV is one final aspect of
this antenna that is worth
mentioning. No TVI can be
noted at all. This is not the
case with the double-
extended zepp or the roof-
mounted ground plane,

This Array on Other Bands

Results on other bands
are interesting. However,
my comparison standard is
a vertical Hy-Cain 14AVQ
only. However, here’s what
| get:
® 20 meters: The vertical is
better, by 6 dB.
®15 meters: The array is
better, by 12 dB.
®10 meters: The array is
better, by 24 dB.

Needless to say, this ar-
ray sees a lot of 10-meter
use at WIHBF. Contacts in-
to Europe and Asia are
especially good, and my
signal frequently beats out
all the boys with big beams,
as the DX station invariably
comes back to me first. Fur-
ther, DX station contacts
tend to be solid and reliable
(no QSB), so halt-hour-long
rag chews on 10 meters with
Europe are not uncommon.

Since my vertical does
not function below 40
meters, | cannot use it as a
comparison standard for 75
meters. But the double-
extended zepp does work
well there. A comparison
here shows .that the zepp
has it over this array by
18 dB. This is probably
because the zepp approx-
imates a dipole at 75
meters. However, the array
does function on 75, which
surprised me.

Overall, though, the ar-
ray seems to shine best on
10, 15, and 40. But because
of the lack of effective
gain-antenna competition
at 7 MHz, it stands out
more on this band than
nerhaps anywhere else.

| hope that others may
experience equally satisfy-
ing results and that they will
report refinements that fur-
ther improve effective-
ness. ll
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ANanti” antennas

=/

2 Meters .am
¥744-174 MHz

Model AH 151.3G

FEATURES:
® HALF WAVE SELF-
RESONANT DESIGN
that does not require a
ground image plane to
achieve low S.W.R. and
low take-off angle as do
standard 1/4 wave or 5/8
wavelength antennas. It
improves omni-direction-
al radiation pattern with
lower take-off angie.
® Low profile appearance.
® Removable whip fer car
wash
® Can also be used on:
Commercial frequen-
cies
Marine FM Band
® Mounted high on vehicle
for best rangé

A Amateur equipment accesturies & antennas,
=1 7] CODs USA. Export Anywhere.
nc, .
&

,,,,, Amaleur & commercial repair service.

2317 Vance Jackson Rd.San Antenio, TX 78213

\(800)531-5405 (512)734-7793 in Tcxasj

REPEATER

—TAIL-CHGPPER -

SQUELCH TAIL
ELIMINATOR

Better than 6db Sinad Sens.
Wide temperature range.
Tone enabie-disable.

TC-2000 Regency U10R MODELS

TC-2100 Universal FROM

TC-2200 PC Mt. $54.95
Easy installation for most repeaters

———THiL-CRUPPER ——-

Circuit ELECTRONIES, INC.
621 Bishop, Salina, KS 67401

24 HOUR ORDER LINE
CALLTOLL FREE 1+~ 368
1-800-448-5523 or

Hear TAILCHOPPER in Action
Call 913-827-4521

|
.
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-
]
*
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37 FANTASTIC FEATURES!

The amazing AEA MorseMatic. Whether you are a coniester, serious VHF DXer, laarning
code for the first time, studying for a marine radio operator's ticket, or simply a CW enthusiast,
you can now own the finest electronic Morse keyer ever built and program it to your specific
needs. Count these features!

1. Two custorn designed microcomputer chips. 2. Two wpm to 29 wpm in one
wpm increments. 3. Seleciable dot and/cr dash memory.

4. MorseMatic is a memory keyer. 5. 500 Morse character memory (optional
10 2,000 characters) 6. Unigue “Soft-Partitioning'™ to eliminate wasted memory
space. 7. Use entire memory for one message or divide memory in up to ien messages. 8.
Message loading begins with first character sent. 9. Easy to load memeory. Choice of auto-
matic mode for perfect format or real-time maode for individualizing messages. 10. Special
editing mede for memeory load correction. 11, Load memory in automatic keyer mode or
semi-automatic "bug” mode (garbage in/perfection out). 12.1cw power memory hold. 13.
Memory Imit indicator lights when 20 characters are left in memacry. Monitor tone changes
when memory overflows.

14, MorseMatic is a Morse trainer. 15. Computer generated Morse trainer.
Incorporates ten repeatable (answers available) and one random starting pesition. 16. Pro-
grammable speed-up of code rate from beginning to end of practice session. 17. Select
"slow code” or “fast (Farnsworth) code” method. 18, Select tive character code groups or
random group lengthis. 19. Seleciable, unselectalle, uncommon characters for advanced
radio operator training. 20, Use trainer mode to key transmitter for on-air practice.

21. MorseMatic is a beacon. 22 Unigue beacon mode for beacons; moon-
bounce, scaiter or tropospheric DX scheduling.

23. Computers set message code speed to fit pro-
grammed transmitiing window.

! - THE AEp
24. MorseMatic has serial number. MOR: |
25 Automatic serial number sequencing for sweep- - ;“?5%’?5"1
stakes and other contests. 01 - 3999 (even beacon - BEIN cw

mode). 26. Serial number placement at any point
within message. 27. Serial number repetition with-
in same message. 28. Easy serial number repeat
In next message.
29. Operates with all popular paddles-
30. Easy to learn and use keypad control for all fea- AgE,
tures. 31. Plugin IC's. 32. Independently select- -
able dot and/or dash waghtmg. 33. Can be used T
to key transmitter for tuning. 34. Transmitter key-
ing output for grid block, cathode or transistor cir-
cults. 35, Operates off 8 o 16 volts DC. 36. Fully
tested and 96 hour burn-in.  37. Introductory price
only $199.95. ‘ )
The MorseMatic is alsc available strictly
as a non-memory keyer for only $79.95 (introduc-
tory price}. For your free MorseMatic booklet ex-
plaining these and more features, orfor information

about ordering a MorseMatic, write or call Advanc- Brings you the

e emicaon [ £ So oD
ynnwood, . Phone - 5
{Dealer inquiries invited.) 369 breakthroughs !
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lohn E. Carter WB4H!L /7
2622 Rolling View Drive
Smyrna GA 30080
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Gilding the Lily

—FT-101 mod for crazed purists

hile wvisiting K4QG,

the subject of im-
provements to his rig came
up (doesn’t it always?). Jim
wanted to be able to switch
sidebands on his FT-101
without retuning the vfo.
While he hunted up the
schematic, WD4JOH (his
XYL, Ruth) provided coffee

and cake—food for
thought, as great decisions
were about to be made.

On close examination,
the schematic vyielded its
secret—the varicap diode
in the vfo, used for the clari-
fier, could be used to shift
the wvfo frequency when

GLARIFIER
270 CiRCUITRY
ON PB-i547

i}

{VOLTAGE REGULATOR
BOARD}

CLARIFIER

RIB
AT0

D3

Rig
B0

RI3
%gﬁg Ve

Fig. 1. FT-101 modifications.
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CE
12 EXISTING CHASSIS WIRING
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changing sidebands. (I
know you use the other
sideband only when check-
ing someone’s signal for
suppression of that side-
band, but remember the ti-
tie of this article.) By shift-
ing the frequency of the vfo
up about 3 kHz when
switching to LSB, the carrier
frequency would be un-
changed and retuning of
the vfo would not be re-
quired. Raising the frequen-
cy of the vfo could be done
easily by increasing the bias
voltage on the varicap,
which would decrease its
capacitance and thereby
raise the frequency.

A quick trip to Radio
Shack netted the required
parts: a small six-volt relay,
a 500-Ohm pot, and a cou-
ple of diodes. Assembling
the parts (see schematic,
Fig. 1) and gluing the perf-
board to the top of the vfo
housing is the easy part.
Now get another cup of cof-
fee and start counting pins
on the PC board connectors
and switches in the FT-101.
Pull the plug before you



open the covers!

The rest of the modifica-
tion reads like an assembly
manual, but maybe you
won't go to sleep. Most of
the wiring is done to the
connector for PB-1547, the
voltage regulator board, as
this is where most of the
clarifier circuitry is located.
All the wiring is add-in; no
removals. (It's easier this
way and I'm basically lazy.)
The pins on the connector
start numbering with 1 at
the rear of the transceiver
and count up toward the
front.

Point A on the schematic
goes to pin 13 of the
PB-1547 connector (red/
white wire). Point B goes to
pin 11 (yellow wire), and
point C goes to pin 1 of the
MODE switch (wafer clos-
est to front panel, grey/
white wire). If you remove
the speaker mounting
plate, the wire to the MODE
switch can be threaded

through the existing clips.

Adjustment is simple.
Just turn the calibrator on
and tune for zero beat in
the USB position (clarifier
off), then switch to LSB and
adjust R100 for zero beat.
That's it. Well, almost. This
modification causes the
clarifier control zero point
to be offset about 90 de-
grees when on LSB with the
clarifier on. If you don’t use
the clarifier or if the offset
doesn’t bother you, the rest
of this article is just nice to
know. If vou want to re-
center the clarifier tuning,
read on.

Another addition (still
the easy way) will re-center
the clarifier control on LSB.
The 200-series parts are
used to change the vfo off-
set in receive with the
clarifier on and then change
it back when the T-R relay is
operated. (This probably
could be done with solid-
state switches if you want

to try it)

The perfboard will have
to be expanded to hold the
additional parts, and the
wiring goes as follows:
point D to pin 10 of the
PB-1547 connector (blue
wire) and point E to pin 9
(vou should be able to find
this one).

Adjustment of this part
of the circuit is easy also:
MODE to LSB, clarifier off,
tune in the calibrator for
zero beat. Turn the clarifier
on and set its tuning control
to 0 offset (center of range).
Adjust R200 for zero beat,
and you are finished. Be
sure to plug the rig back in
before attempting to make
any adjustments. (You did
unplug it before you start-
ed, didn’t you?)

If you have read this far,
you deserve an explanation
of how it works. R5 is part
of a three-legged voitage
divider, the legs being: (1)

VR3, R15, D3 (receive fre-
quency with clarifier on}; (2}
VR4, D13 (receive frequen-
cy with clarifier off); and (3)
R14, R13, VR3, D2 (transmit
frequency). By shunting R5
with R100, the voltage at
the junction of R5, R14,
VR3, and VR4 is increased
in the LSB mode. This in-
creases the voltage applied
to the varicap in both trans-
mit and receive, providing
the desired vfo frequency
change. R200 is shunted
across the combination of
R5, R100, and VR3 during
receive to re-center the
clarifier tuning range.

No, | don’t know if it will
work on your transceiver if
it's other than the FT-101.
Yes, | will answer your ques-
tions (if | can), but remem-
ber that | don’t have a dia-
gram of your transceiver
and | can’t even guess at
connection points without
one. And, please, send an
SASE.H

ANTENNA SYSTEMS/TOWER HARDWARE

HY-GAIN ANTENNAS
THEDX New 5-El. Triband Beam
FHEDXX  B-EL Triband Beam
TH3MK3  3-El. Triband Beam
TH3JR 3-El. Triband Beam
TH2MK3  2-El. Triband Beam
HY.DUAD  2-El, Triband Quad
402BA 2-El. 40-mtr Beam
205BA 5-El. 20-mtr “‘Long John”
155BA 5-El. 15-mtr “Leng John”
105BA 5-El. 10-mtr. “Long John"
4-El, 20-mtr Beam
3-El. 20-mtr Beam
3-EL 15-mtr Beam
3-EL, 10-mtr Beam. . .
3-EL. 10/15 mtr Beam
4-Ei, §-mtr Beam. .
B-El, 6-mtr Beam. .
Hy-Tower 80-10 mtr Vert
80-10 mur Trap Ven. .
14-EF. 2-mtr Beam
#0/80 mtr. Trap Dipole
Sﬂ-'lﬂ mtr. Trap Dipole,

BN 0-10 mtr. KW Balun $ 1
OTHER HY GMN MODELS |N STOCK — CALL!

HUSTLER
48TV 40-10 mtr Vert
BTV 80:10 mtr Vert
HF Mohile Resonators Standard (QOI]W)
10 & 15-mtrs $10
20 mtrs
40 mtrs
75 mtrs
Bumper mounts, springs, folding masts, Supergain 2-mtr
Maobile Colinear Antennas in Stock — Call!

MINI PRODUCTS
Miniquad

ROTORS & CABLES

Hy-Gain HDR-300 {25 sq. ft}

Alliance HD-73 (10.7 sq. ft)

Alliance U-100 (Elevatmn Ratar}

CDE CD-45-2 {9 sq. f1]

CDE HAM 4 (15

CDE TAII.TWlSTsEH {30 sq. ft)

8 Conductor Rotor Cable gﬂ
Heavy Duty 8 Conductor Rotor Cable. . .. .. .. 0.36/ft.

CUSHCRAFT ANTENNAS

New 3-Ei. Tuibander.

4-El, Tribander .

20-10 mtr. Vert.

40-10 mtr Vert..

BG-18 mtr. Vert. . .

3-Eb. 20 mwr ““Skywalker

4-EL 20 mir "Skywalker” .
1. 15 mur “Skywalker™
-EI 15 mtr “Shywalker™
-El. 10 mtr *'Skywalker”
EL 10 mtr “Skywalker”
-El. 6 mtr Beam

6-El. 6 mtr “Boomer”

19-EL 2 mtr “Boomer”.

14-El. Z mtr “Bogmer”.

14-EL. 2 mtr FM “Boomer'’

28-El.2mtr FM ‘Power Pack”

17-EL 220 MHz ‘Boomer’

11-EL 2 mtr Beam

22-El. 2 mtr ‘Power Pack”

2 mtr “Ringo Ranger” . . _

450 MHz “Ringo Ranger”.

2 mtrVert. & Horz. Beam

New 145/435 MHz “OscarAnt. - . .
Dual ‘Oscar’ Ant mounting boom . . , .

A14T-MB

KLM

KT3s8 4-El, Triband Beam

I(TMXA New 6-Ef Triband Beam

21 40-mtr Rotatahle Dipole

144-|48-13LB 13-El. 2 mwr Long Boomer

43216LB  16-El, 432 MHz Long Boomer

144150-16C 16-El. 2 mtr "Oscar” Ant

42045018C 18-EI, 435 MHz ‘Osear’ ant
Power Dividers, Circularity Switchers, and
other popular KLM Antennas in stock -Call?

TEXAS TOWERS

A DIVISION OF TEXAS COMMUNICATIONS PRODUCYS
Serving you from our New Location’
1108 Summit Ave., Suite 4
Plane, Texas 75074
Mon.-Fri. 9a.m. —6 p.m. Sat. 9a.m. — 1 p.m,

TELEPHONE: (214) 4232376

FRICES SUBJECT TO CHANGE WITHCUT MOTICE

w74

ROHN TOWERS
206 $29.50
HDBX 40
HOBX48
HBX-66
FK2548
FX2558
FK2568

256 $38.50
Free-standing 40° {18 sqg. f1)
Free-standing 48° {18 sq ft)
Free-standing 56’ {10 sq k)
48° 25G Foldover Tower
58" 256G Foldover Tower. . .
68° 256 Foldaver Tower.
FXa548 48° 456 Foldover Tower.
FXA558 58’ 45G Foldaver Tower.
FK4568 £8° 45G Foldover Tower. .8
{Freigh? paid on all foldover towers, Prices 10% higher
west of Hocky Mountain states).

ALL ROHN ACCESSORIES
IN STOCK-CALL!

GALVANIZED STEEL
TOWER HARDWARE
3/16” EHS Guywire. $11/100 fr. $39/1000 fr.
1/4" EHS Guywire

$14/100 ft. $129/1000 fr.
5/32" 7 « 7 Aircraft Cable

s$101
3/16 CCM cable clamps (3/16 or 5/32" cable}. . . .
1/4 CCM cable clamps {4 cable) £
% TH Thimble {fits all sizes}

3/8 EE (3/8" Eye & eye turnbuckle)

3/8 EJ (3/8” Egte & jaw turnbuckle)

% EE (%" Eye & eye turnbuckle) . . .

¥ EJ (4" Eye & jaw turnbuckle) .

3/16" Preformed guy deadend .

%" Preformed guy deadend . . .

6'"-dia 4-ft long earth screw anl:hm

2"-dia. 10+t lung heavy duty ma

500D Guy insulator {5/32" or 3."16 cable)

502 Guy insulator (%" cahle)

COAXIAL CABLE AND CONNECTORS
RG213IU {Mil spec AG-B/U-Brand New)

4"1 50 OHM [:orper Hardline. .

#"Gopper hardline connectors

%" 50 UHM Poly Jacketed alum. hardline
%" Alam. Hardline Coanettors

HY-GAIN, TRISTAO-PRATT AND TELETOWER
CRANK-UP TOWERS

Call for our competitive quete — Shipped factory direct
to save on Treight
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Mike Mods for the KDK-2016A

— improved scanning

or the price, the KDK-

2016A is one of the
finest two-meter rigs on the
market today. | find it very
ecasy to operate, and with
the 4-channel, program-
mable memeory scanner, it

Robert E. East WBIWNU
7057 West Red Apple Drive
Michigan City (N 46360

T POST—\

TCUCH TONE

FAD 2
& REAR VIEW ):‘

1 RED
BLAGK
GREEN \
'~ SOLDER

WHITE

SHIELD

THTn

BACK VIEW
NEW MiC
CONNECTOR

oiN TYPE

Fig. 1. Microphone wiring arrangement (CES-230A micro-
phone only).

BROWH

WHITE
auzic

CHASSIS GROUND

SROWN/WHITE

ERQWN WIRE REMOVED FROM P-12.
BETWEEN IC-9 AND IC-10 Ok REAR
QF CIRCUIT B8OARD.

AOD NEW WIRE
SOLDER TO P-12

Fig. 2. Back view of new chassis socket (Radio Shack #274-
1005).
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is unlikely that you will ever
miss a call.

The only area that | feit
needed improvement was
the location of the
scanner’s Close-Hold-Open
switch. Located on the front
panel, upper-left corner,
third from the left, this
switch controls the scanner
functions. The Close posi-
tion Jocks the scanner on a
frequency that is occupied.
The Hold position holds
that frequency so that you
can QSO on it. The Open
position locks on a vacant
frequency.

The location of this
switch next to the Tone/PL
and RF ATT switch was
such that when trying to put
the scanner in Hold | would
accidentally bump the PL
to the QFF position, making
it impossible to bring up the
repeater. |f nothing else,
this modification might

uMmEQ™
maa-
PO

save you from having to
take your eyes off the road,
with consequent fender-
repair and dentist bills.

The idea is to open the
wire from P-12 and the mid-
dle pin on the scanner
switch. This is done with a
pushfon and push/off
switch located on the mi-
crophone. (Caution: The
maodification shown bere is
only for the CES-230A mi-
crophone, called the
FMMC-1, when ordered
with the KDK. This mike
calls for +12 V dc to be ap-
plied to one of the micro-
phone pins.}| have shown in
Fig. 4 how a standard KDK
mike is connected. | also
caution you to remember
Murphy when drilling the
front panel!

See Figs. 1, 2, and 3 for
the wiring of the CES-230A
and the mating of the
6-conductor mike cord.

-._u.

\@@@

KD'( FM TRANSCEIVER

O,

= ANGLE
GF MIC
SOCKET

VoL MODE

| ur s WRITE RIT

Fig. 3. Front view of KDK-2016A.



STANDARD KOK MICROFHONE
& ConD. CORD

MIC

BNELE

+— HOOK -UpP
MIC PLUG
DIN TYPE

NEW SCAW
HOLD SWITCH

BACK VIEW WIRING
DIN TYPE CHASSIS JACK
STANDARD MiC

- AUDIC

WHITE BROWN WIRE

BROWN/WHITE

WIRE DISCONNECTEC FROM P-12
BROWN

ADD THIS WIRE. SOLDER TO P-12

Fig. 4. Standard mike wiring arrangement.

Parts are from Radio Shack
and are standard DIN type,
Cost of the modification
was on the order of $5.00,
and it took me about 2
hours.

If you are a 2-meter RTTY
fan, this is the rig for you.
There is a DIN receptacle
mounted on the back of the
radio that is made for hook-
ing up the rig to a TU. With
this hooked to the TU-170, |
can still operate on phone.
There is no need to unhook
the TU connections, as key-
ing and audio are fed into

*12 Slot Motherboard
Fully Terminated
*30A of +8V
6A of £16V
*Disc Power Supply
BA of +24V
5A of +5V
1A of —5V
*All Steel Frame

- SA
*Less Boards and Fans, Assembied Add $45.00,
. 6 Siots Populated with Connectors

DELTA PRODUCTS
15392 Assembly Lane, Huntington Beach, CA 92649

{714} 898-1492

the back of the rig and the
mike can be left in the front
jack.

| hope this article will
help those of you who like
to keep your eyes on the
road. For vou who have to
look down at your rig to see
what switch to throw, |
would suggest that you
make friends with someone
in the auto repair business.

if yvou happen to be in the
Michigan City area, please
give me a shout on the
37197 machine, or 14.090
RTTY. 73 and good luck. A

*§24900
IN STOCK NOW
INTRODUCTORY
OFFER
PLACE QUANTITY
ORDERS NOW,
VE!

ALL NECESSARY
COMPLETE S-100 SYSTEM oy sUBPLIES

*220VAC or 110VAC
50 or 60 Cycle Operation

*Low Voltage Tap
*Nylon Card Guides

*Connectors Supplied
far up to 4 Drives

*QOptional Fans Mount
Neatly on One Side
- 357
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TIMETRAC

By Comus

the microcomputer-controlled
appointment clock

NEW

First Time Offer

— NOT A KIT —
Limited Offer by

HAL-TRONIX
only $49.95

plus $2.00
Shipping & handling charge
FEATURES:

® Sleek modern styling to compiement any
home or office decor.

® Tells the time.

® Tells the date and year.

® (Ip-timer to 60 minutes, 59 seconds with
pause,

® Alarm to ring at the same time everyday.

® Daily appointment sets appointments for the
next 23 hours, 59 minutes.

® Future appointments up to one year.

@ Dimwmer switch for display.

® Memory will hold up to 30 appointments.

® Lithium power cell to retain memory during
power outage,

® Appointments entered out of chronolegical
order will be stored in chronological order.

@ Colon flashes once each second.

® A.M./P.M. indicator.

® Plugs into any wall outlet.

® Easy to read vacuum fluorescent display.

® Extremely accurate quartz crystal clock.

EFFICIENT. REMARKABLE.

\ TimeTrac sold and distributed by HAL-TRONIX, Dealers welcome. /

'

Send 15¢ stamp or 5.A.5.E. for information and fiyer on other
HAL-TRONIX products. To order by phone: 1-313-285-1782.

HAL-TRONIX ..

P.O. Box 1101
Southgate, Ml 48195

THAL" HAROLD C. NOWLAND
WEIXH

ORDERS CVER 520.00 WILL DE SHIPPED POCSTPAID EXCEPT
ON ITEMS WHERE ADDATIONAL CHARGES ARE REQUESTED.
ON ORDERS LESS THAN 520.00 PLEASE INCLUDE ADDITICN-

SHIPPING
INFORMATION:

AL $1.50 FCOR HANDLING AND MAILING CHARGES.
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Clock Blocks

— a compendium of TTL and CMOS

Joseph |. Carr K41PV
5440 South 8th Road
Arlington VA 22204

R1 R2
5800 S60a
A
cl
G O2uF
b *"D—‘-——*DJTPU'
\ v
| 2 OMH2
it
Fig. 1

ouTRPuT

CHIF CSC B QSC B CAP G3C a8 o3Cc B
+V -V FREDQ oscB GND cuTt
el i
14 13 12 1 10 k] a
|
GSCILLATOR
a
DELrLLATCR
A
2 £ 4 5 & T
T
C8C A 0S¢ A CAP C8C A 0sC A CHIP
-y FREQ osSC A GND QuT GND +Y¥=5vDC
Fig. 3(a).
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lot of digital circuits

require a clock, which
is a square-wave oscillator
running at some frequency.
Some circuits might require
only an RC square-wave os-
cillator of almost any out-
put amplitude greater than
a few volts. Other circuits
require a more precisely
controlled crystal-oscillator
circuit (most UARTSs require
a crystal clock). In other
cases, the output of the os-
cillator will have to be
either TTL- or CMOS-com-
patible.

If you buy some type of
digital kit or build a project
from this magazine, then
the clock oscillator circuit
will be designed for vyou.
But what do you do if you
want to design or build your
own digital circuit and a
clock s needed? Say vou
want to interface a tele-
typewriter printer with your
microcomputer and find
that the UART you want to
use needs a precisely con-
trolled clock at a certain
frequency. The circuits dis-
cussed below should help
you out; they consist of
both oscillator circuits and
dividers,

TTL Clock Circuits

Many hobbyists who are
confronted with the need
for an oscillator circuit
which generates sguare

oscillators

waves head for the nearest
555 IC. But the 555 output is
not always TTL-compatible
and that can cause prob-
lems. TTL devices want to
see only other TTL devices
at their inputs, so the non-
TTL output of the 555 may
be incorrect (especially if
V+ is greater than +5 V
del).

We can use either spe-
cialized TTL chips or or-
dinary TTL logic devices.
The most common configu-
ration is to use an inverter
or a NAND (or NOR) gate
connected as an inverter.
Fig. 1 shows one popular
form of TTL crystal oscilla-
tor consisting of two invert-
ers. Keep in mind that a
7400 NAND gate connected
with both inputs tied
together will operate as an
inverter, and, in fact, is the
most commonly seen IC in
this type of circuit. Resis-
tors R1 and R2 bias the in-
verters, while capacitor C1
provides dc isolation be-
tween the two stages. In
this case, we do not want
direct-coupled connectian.
The resonant frequency is
set by crystal Y1.

This circuit will work in
the range of 100 kHz to 3
MHz, although it is known
to be a little balky (ie,
critical starting) at the
fower end of this range.



Sometimes we must juggle
the 1Cs and crystals used
when these low frequencies
are desired. While it is well
known that crystals vary
from one unit to another,
most people are not aware
that “standard” TTL de-
vices also vary from one to
another, especially those
from different manufac-
turers.

it is common practice in
all crystal oscillators to pro-
vide an output buffer stage.
This is done to prevent
loading of the oscillator by
changes in the external load
circuit. To overcome this
problem, we provide an-
other inverter at the output
of the oscillator. This is
such a good practice that it
is recommended for all
clock oscillators.

The crystal is shown here
in the feedback path be-
tween the output and the
input. We must accept
whatever frequency the
crystal chooses to produce
unless we connect a small
(15-30-pF) trimmer capaci-
tor in series with the crystal.
We will then be able to
make small adjustments in
the oscillator frequency.

Another approach to
building TTL clock oscilla-
tors from ordinary TTL
gates or inverters is shown
in Fig. 2. This circuit is
slightly different from the
version shown in Fig. 1, but
it is essentially the same
idea. This particular circuit
places the crystal in series
between the two gates. This
is not too different from the
other example; the impor-
tant thing is that the crystal
is in a series [oop with the
two stages. The 110-pF ca-
pacitor provides control of
the operating frequency.
Note the double buffering
used. This is easy to imple-
ment because a 7400 TTL
NAND gate IC has four in-
dependent NAND gates in-
side.

I am not terribly fond of
TTL inverter/gate clock os-
cillator circuits. All of them
can be a little sticky some-

s¥=SyEC
e IM%I‘waa
) < oUTRUT
| 4
IHZ 3 9
&.8K
72
Fig. 3(b).
times. They may fail to
start or may quit at an inop- r e
portune time. When | first |
"l Rz

bought my microcomputer,
the darn thing would not
operate and the trouble was
traced to a flaky clock-os-
cillator circuit. It seems
that certain brands of 7400s
would not operate unless a
220-pF capacitor was added
to increase the feedback.
Problems like that | don't
need. Because of these ex-
pertences, | prefer to use a
nice little Motorola chip as
an oscillator. This IC is the
MC4024 oscillator 1C (not
to be confused with the
CMOS 4024 device!). It is
readily available from most
of the mail-order hobbyist
electronics suppliers.

Fig. 3(a) shows the
MC4024 pinouts and a
block diagram of the inter-
nal circuitry. Note that the
two oscillators, labeled A
and B, are independent of
each other in several ways.
There are overall chip
ground and chip V-+ ter-
minals, as well as separate
V+ for oscillator A and
oscillator B. Also, the
grounds for the respective
oscillators are separate.

In order to make one of
these oscillators operate,
we must ground both the
chip ground terminal (pin 7)
and the ground for the par-
ticular oscillator that we
want to use (pins 5 or 9, for
A or B, respectively). Simi-
larly, we need to apply +5
volts dc to both the chip
V+ terminal (pin 14) and
the particular oscillator
V+ terminal {(pins 1 or 13,
for A or B, respectively). Fig.
3(b) shows the standard

Fig. 3(c).

P\""“
FRPIUNPS Sy a— \:

Fig. 3(d).

o>
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— OFF
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Fig. 4(b).

configuration for using a
single capacitor to control
the frequency of one of the
oscillators. In this circuit we
are using oscillator A, but
the same circuit is also used
for oscillator B; only the
pinouts are changed.

This circuit will operate
over the range of 1 Hz to 25
MHz, with some units capa-
ble of operation to 30
MHz. The voltage divider
consisting of R1 and R2 sets
the control voltage at pin 2
of the MC4024 and that al-
lows control of the output
frequency. Control is possi-
ble over a 3.5:1 range. In
some cases, simplicity tells
us simply to delete R1/R2
and connect pin 2 directly
to V+.

We can obtain only a
rough formula for deter-
mining the operating fre-
quency of this circuit. In
general, we can claim that
the operating frequency
will be (approximately):
F=300/C1, where F is the
frequency in megahertz and
C1 is in picofarads. This for-
mula is valid only when

the voltage on pin 2 is +5
volts dc. At lower voltages
(down ta + 2.5 volts dc), the
frequency will be lower—
this is a general rule of
thumb. Additional formulas
for different operating con-
ditions are given in the
Motorola data sheet for the
device.

We also can crystal-con-
trol the MC4024, but the
frequency range is narrow-
er. The frequency of the
crystal must be between 1
MHz and 25 MHz. In prac-
tice, if the frequency is less
than 2 MHz it is best to
parallel a small capacitor
with the crystal. Many crys-
tals fail to oscillate in the
1-2-MHz range, but there is
little trouble at higher fre-
quencies. All we do to
crystai-control the oscilla-
tor is to replace the capaci-
tor with a crystal, If the ad-
justable circuit of Fig. 3{b)is
used, it will be possible to
pull the frequency of the
crystal just a little bit,
encugh to “net” it on the
correct frequency with po-
tentiometer R1.
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The MC4024 device can
be used also, in either
crystal or capacitor ver-
sions, as a valtage-con-
trolled oscillator. In fact, it
is as a vco that the device
really earns its keep. We
need only apply a control

voltage to pin 2. In the case
of a sweep generator, we
would replace R1 and R2 of
Fig. 3(b) with a sawtooth
voltage. Just connect pin 2
to a low-impedance output
voltage source—see Fig.
3(d).

THRULINE'WATTMETER

0.45-2300 MHz / 0.1-10,000 watts

The Standard of the Industry
What more need we say...

Electronic Corporation

B-“
EAST:Lanc PA 717-569-0467 WEST: Ojai, CA 805+646-7255

30303 Aurcra Road, Cleveland (Solon Qhio 44138
Phone: 216+

i o

o

359

2481200
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CMOS Circuits

Those who fancy CMOS
digital 1Cs can make oscilla-
tor circuits from ordinary
gates as well. Also, they
may select specialized IC
devices from several manu-
facturers.

Fig. 4(a) shows an RC
CMOS oscillator which uses
a pair of NAND gates, or in-
verters, as the active ele-
ments. The operating fre-
quency is given roughly by
F=1/1.4RC, where F is the
frequency in Hertz, R is the
resistance of R2 {in Ohms),
and C is the capacitance of
C1 in farads. Resistor R1 is
used to limit the current
and is given a value of
R1=(Vdd—Vss)/0.005. If
vdd, the positive supply
voltage, is + 5 volts dc and
Vss is zero (i.e., grounded),
then R1 will have a value of
1000 Ohms.

A related circuit, shown
in Fig. 4(b), allows us to turn
the oscillator on and off
with an external fogic level.
This is very handy in many
digital circuit applications.
We do this neat trick by re-
placing one of the gates
with a NOR gate. One input
is used in a manner similar
to that of Fig. 4(a), but the
other input is used to gate
the oscillator on and off. A
high applied to this termi-
nal turns off the oscillator,
while a low turns it on.

Fig. 5 shows a variation
on the circuit which makes
it a little more free of fre-
quency changes due to vari-
ations in power-supply volt-
ages. Not all CMOS devices
are used in a well-regulated
power-supply environment,
so this circuit may be
necessary.

A CMOS crystal oscilla-
tor is shown in Fig. 6. This
circuit uses the common
CD4001 device as the ac-
tive element—but notice
the feedback network. It is
a pi-network consisting of a
crystal (Y1) and two capaci-
tors, C1 and C2. This is
relatively standard practice
in CMOS circuits and is

recommended by at least
one major CMOS manufac-
turer as the circuit of
choice. Feedback and slight
frequency variations are
possible using trimmer C2.

CMOS is a slow, or low-
frequency, if you prefer,
logic family. It will not op-
erate at the frequencies
that TTL will handle easily.
But, on the other hand, it
does operate nicely at
under 100 kHz!

Dividers

We don’t always have an
oscillator operating on éex-
actly the frequency that we
need. Alternatively, we
might need several frequen-
cies which are harmonically
related. An example is the
crystal calibrator used by
amateurs, CBers, and SWlis
to spot the correct frequen-
cy on a communications re-
ceiver dial. To provide
these, it is common prac-
tice to operate the oscilla-
tor at some higher frequen-
cy (e.g., T MHz in the exam-
ple of the crystal calibrator)
and then divide down. The
TTL 7490 device is a nice ex-
ample of a divide-by-10 IC.
Its cutput frequency is 110
the input frequency. A cas-
cade chain of 7490s will
provide all of the needed
output frequencies down to
any point that you require.

If division ratios other
than 10 are needed, then
other ICs are available. In
TTL, there are divide-by-8
and -16 devices that cost
peanuts. There also are
several examples in CMQOS,
including one binary coun-
ter (CD4024) and a really
big divider (4020). If you
really want to get slick,
then try one of the higher-
cost (and often harder to
obtain) divide-by-N coun-
ters. These will divide by
any ratio up to 256 or 1024.
The exact division ratio is
set by applying an N-bit
binary word to the program-
ming inputs. These are
usually called program-
mable divide-by-N coun-
ters.H



MICROWAVE ANTENNAS &KITS

* MICROWAVE TRANSISTORS

oAZELOPTIONKITS
 MICROWAVE DIODES

* PARABOLIC REFLECTORS
¢ ALUMINUM FEED-HORNS

Your source of supplies for the fastest growing field
of communications. Here s a low cast entry into the
fascinating area of microwave technelody. We offer

a complete line of antennas, receivers, pre-amps,
power supplies, etc....... Call-or write for details.

DATA SERVICE COMPANY
3110 Evelyn Street
Roseville, MN 55113
612-636-9469
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'HAMS ... .with TRS-80* Computers
GET ON RADIOTELETYPE

. BIT-BYTER

Complete system includes BIT-BYTER interface AND
the RTY-80 computer program.

Great Features: spiit screen, level 1and 2 4K
computers, transmit buffer and countless othess . . .
ali at this terrific price:

only $129.00

Order today . . . or for more information write to;
Yic Frump, K8EXJ
UHF SALES & SERVICE COMPANY
Rt. 1, Box 52A
Evans, West Virginia 25241
304) 372-2047
*TRADEMARK 01 The Tandy Corporation
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Code reading

Gets even better.

F———--&-—--_-----------q

At last, you ¢an have the code-
reading functions for wmMorse,
RTTY and ASCI combined in a
miniature package price at just
over $300. The Kantronics Mini-
Reader has all the functions of
its larger counterpart, the Field
Day 2, including code-speed
display, automatic Morse speed
tracking, demodulator output,
a tuning eye, code-editing pro-
grams and a 24-hour clock.

*Morse copying ability

*3 to 80 WPM Morse range

*Computer programs for im-
proving sloppy Morse

*Radioteletype copying abil-
ity

*60, 67, 75 and 100 WPM
Baudot

* ASCI copying ability

*110 and 300 WPM baud (300
baud readable only at
operator typing speed)

*Copies any shift of RTTY or
ASCII

*24-hour clock

*Entire unit in single package

] G Kantronics

Introducmg the versatile
Kantronics Mini-Reader™

Both have full features!
See them at your Kantronics dealer.

$314.95

But the Mini-Reader mea-
sures only 5.74" by 3.5" by 1"
and runs on 12 volts! Its calculat-
or size still leaves roocm for a 10-
character, vacuum-tube floures-
cent display.

compare the features and
price of the Mini-Reader to any
similar device, and yeu'll find
what a breakthrough in code-
reading itis!

*Automatic code-speed
tracking

*Morse-code speed display

*Tuning eye

*Full-year limited warranty

*Demodulator output

*Internal 200 Hz bhandwidt¢h
filter

*all letters, numbers and

punctuation with special
characters for Morse,
RTTY and ASCII
*15-tday trial period (if pur-
chased from factory)
*Selé-test mode

Field Day 2
$449.95

115/230 volt AC

Internal speaker

Large, 14-segment
dispiays

10" by 9" by 3.5"

(913) 842-77451

1202 E. 23rd Street
Lawrence, Kansas 66044
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73 Magazine Staff

Build a Better Battery Tester

— test ‘'em under load

veryone knows that

batteries should be
tested while loaded. Or
does everyone know this?
Many amateurs test bat-
teries simply by grabbing a
VOM and checking the
voltage across the battery
terminals.

Often one can get away
with this procedure, and
things will work fine if the
batteries tested are fresh.
There are many situations
where this procedure will
not work, however, and the
few seconds saved by not
testing a battery properly
will end up costing hours
trying to understand why
some circuit does not
operate properly.

-1y SOURTC
cELLE 5 ‘QPVEMENY
‘\_@1
=
av 5k
TEST 180

POINTS

il

Fig. 1. Circuitry of the bat-
tery tester. it is designed for
9-volt batteries and
AA/C/D-type cells anly.

A good example of this
happened when we were
using a portable WWV
receiver powered by a
regular 9-volt transistor
radio battery. The receiver
exhibited low sensitivity.
The battery was hastily
checked (using the VOM
method), and then a great
deal of time was spent
checking the rest of the cir-
cuit trying to find a fault.
As it turned out, the bat-
tery was at fault. It would
measure 9 volts using a
VOM, but only around 5
volts when checked under
a simulated load. A similar
situation developed -when
a battery-powered elec-
tronic keyer started to per-
form erratically.

As the number of
battery-powered pieces of
equipment or accessory
items grows in a shack, it

pays, therefore, to get
iy =% Steanren
CHASSS —— INELE AR
T,

FLAT FIBER —=
WASHER

N - o CONNECTION
ND 6-32 SCREW — LG

Fig. 2. Plain no. 6-32 hard-
ware is used to form the
necessary insulated test
prods.
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away from the simple
VOM method of checking
batteries. This is true, of
course, regardless of the
type of battery being used
—carbon/zinc, alkaline,
nicad, or whatever.

There are many battery
testers available, and some
are not expensive. There is
very little to the circuitry
of any battery tester for
small cells, however, and
one usually can build a
tester from parts on hand.
This battery tester was
made up just to test I-volt
batteries and AA/C/D-type
cells. The heart of the
tester is an old-fashioned
0-1 milliampere meter
rescued from a junk box.

Many other forms of
surplus meters may be
used, including some of
the inexpensive tuning-
types selling for a dollar or
two. About the only re-
quirement is that the meter
have some combination of
current deflection require-
ment and coil resistance so
that it will indicate low
voltages. This is easily met
by many inexpensive me-
ters which have current re-
quirements below 1 mil-
liampere and coil resis-
tances of a few hundred

Chms, so that even a frac-
tion of a volt will cause
full-scale deflection.

The circuit of the tester
is shown in Fig. 1. The
15-Ohm resistor provides
about a 100-milliampere
load to a 1.5-volt type bat-
tery, and the 180-Ohm re-
sistor provides about a
50-milliampere load to a
9-volt battery. The two 5k
variable resistors are used
to set the full-scale deflec-
tion on the meter, using a
known voltage source. For
testing 1.5-volt batteries,
the full-scale deflection is
set for 2 volts, and for test-
ing 9-volt batteries, the
full-scale deflection is set
for 10 volts. These were
just convenient full-scale
deflection values consider-
ing the scale on the 0-1 mil-
liampere meter used. One
could just as well set the
deflection using batteries
known to be good and let it
go at that.

The test points for the
battery are not complicat-
ed. They are made by sim-
ply using no. 6 hardware.
The ¥'-long screws are
filed to have a pointed end,
and then they are mounted
on the chassis using suit
ahle fiber washers to pro-
vide insulation. The details



are shown in Fig. 2. The test
points for 9-volt batteries
are spaced A" apart.
There is only one test point
for 1%2-volt batteries, with
connection to the positive
terminal of the battery be-
ing made with a test lead.
This arrangement has prov-
en to be very handy in test-
ing batteries, as opposed to
using battery holders.

One could, of course,
build a more elaborate bat-
tery tester by expansion of

the idea shown. One also
might wish to make provi-
sions for testing each type
of battery under different
types of load conditions
which approach the load
placed on a battery in ac-
tual service. Obviously,
some batteries which are
approaching the end of
their lives if fully loaded
can still be useful for an ex-
tended time if only lightly
loaded.

There is a problem, how-

ever, in approaching a
more sophisticated meth-
od of checking batteries:
obtaining accurate data on
a battery’s rated capaci-
ty. Nicads in the AA size
usually have a 10-hour
discharge rate of 45/50 mA.
The discharge rate is 190
mA for C cells, and 400 mA
for D cells. For these types
of batteries, or for other
types where some data is
known, one can tailor the
test load used to corre-

spond to the performance
the battery should deliver.

For the garden-variety
forms and brands of bat
teries, however, the loading
used in the battery tester as
presented has worked very
well.

A final note: When test-
ing batteries, hold the bat-
tery on the tester for a few
seconds. The true state of
some batteries will not be
revealed if they are loaded
for only an instant.ll

H. H. Beebe WIRY
20035 Burr Oak Lane
Mokena . 60448

Getting the SB-220 to ldle

— a final-saving mod for Heath’s popular linear

everal articles have

been written concern-
ing modifications to the
Heath SB-220 linear am-
plifier which will prevent
current surges in the fila-
ment of the 3-500Z tubes.
The surges can lead to
grid/filament shorts and
ultimate tube destruction.

This modification, while
not eliminating the current
surges, does much to cut
down on the number of
times that the amplifier is
turned on and off and ulti-
mately lessens the chance
of tube destruction.

In checking over the
specifications for the new
Drake L7 linear amplifier, |
noticed that a new feature
had been incorporated that
would allow you to have
the L7 on, but in a standby
condition. A quick check
of the S$B-220 diagram

showed that relay RL-1 is
made operative by bring-
ing terminal #10 to ground
via the RCA connector on
the rear apron of the ampli-
fier. My Drake T-4XC, as
well as any modern trans-
mitter or transceiver, has a
terminal provided which
will ground the relay and
make the amplifier opera-
tive,

The trick, then, is to
open the line from the
transmitter to the linear

and put in a switch so that
you can control what the
$B-220 will do. Where to
put the switch seemed to
be the big question. A good
“no-holes” location turned
out to be at the sensitivity
control on the front panel.
The original control is
replaced with cne with a
switch. A push-pull switch
would be ideal since you
would not disturb the set-

ting of the sensitivity when
using the switch. Not being
able to locate a push-pull
at the local parts supply
house (an ongoing prob-
lem), a regular switch was
used.

The old control, R26, is
removed from the front
panel and the replacement
is installed in its place. The
wires are then connected
as in the original installa-
tion. The blue wire coming
from the RCA connector on
the rear apron, marked
“relay” and leading to ter-
minal #10 of the relay, is
removed. A new wire is run
from the RCA connector to
one of the terminals of the
switch on the front panel.
A second wire is run from
the other terminal of the
switch to terminal #10 of
the relay. That's it!

To operate the SB-220,
turn on the ac power

switch and then the switch
on the sensitivity control.
Your amplifier will then
run just as it did before.
When you key the trans-
mitter, the linear comes on-
line and the relative-power
meter functions. If you
want to place the SB-220 in
the bypass condition, just
turn off the switch on the
sensitivity control. The fila-
ment and the high voltage
are still on, but the relay is
inoperative.

The filament current
surges have not been elimi-
nated, but you have cut
down on the number of
times that the amplifier is
turned on and off. The
chances of tube failure
have been reduced by a
good factor and you have
an operating convenience
found on one of the latest
linear amplifiers on the
market. ll
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Too Is. Parts,
Accessories
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o
i ‘SdCG
$6.60 i £ wae e e
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$7- 1 3"'.- ‘ iem‘;:r o MOst Gt
$8.87
— gl HBCG
T __'"-: - .I;__rm. y
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spnng i
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Long-Nose Pliers
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uA

XST 5 — Super-Tru Tip {(phillips
type) Screwdriver Set
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==
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S0DS-44 — Sguare Blade
Screwdriver Set
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LOW LOSS CABLE NON TARNISHING CONNECTORS LAB QUALITY CABLES =
e FACTORY ASSEMBLED, TESTED FOR 100% RELIABILITY
BNC Test Valtage
| § 1500 vac; Frequency: 0-4 GHZ; impedance: 50
Ohms nominat; Cable Retention Force: 60 lbs.
RGS,B/U Type minimum {RG-58C/U)
== UHF Test Voltage =
NUMBER DESCRIPTION | APPLICATIONS 1500 vac; Frequency: 0-500 MHz; Impedance: -
56156018 % | 18~ iengin wih Men Constant; Cable Retention Force: 60 ibs.
$3.20 UHF CB plugs | Lised 2s palch cords for minimum {RG-58C/U}
- on both ends mobile 4 pase  station m
SWR & power meters an-
581-583 % ILs‘J‘H‘:ﬂgg' “]"m lenna swilches and SWR *
-plugs maichers F
$3.70. | on-voin-eads RG 58/U Type RG 8/U Low Loss Type - § g g °
5815851 % 5 tength with - q
UHF €A plug 50 ohm UHF Plug to UHF Plug
4.10 v
$ ispane lligs Used to connect mabile RG 8 U Low LOSS Type 0
- CB sets 10 trunk. mirror
PRI EJZH;eg%th ‘W'm gutter or bumper maunt
$410 & spade [‘)uui antennas using spade lug | PART I
30ace WOS- | terminations to Ihe an- | NUMBER DESCRIPTION | APPLICATIONS
5815820 % | 20 tength wun | €712 Used as pateh cords lor
$4 99 UHF CB alug 58183 * I lengths wilh | mobile and base stahon
- & spage lugs UHF €3 plugs | SWR and powsr meiers | 50 ohm BNC Plug 1o UHF Aug
- — $410 o7 bolh ends artenna swiiches & SWH
581-5812 % 127 fengih with | ooy 1o commint mooile marcners
$4.09 | UM EBaugs | cp seis o runk murror =
ey [ gutier or bumper maunt Usec 1o comnect moble e
561.5820-259 | 20° lenglh with i—ge';'s; ’T:furél;'llf' ur:; 581-820 20° lengtn with | © Dase SWliens witn an- = F
*| UHF CB piugs | & ' o UHF CB pisgs | '2rnas requinng a URF
35-49 on Soth :.;2 S L $8.50 or Both ands C8 plug termmatice a S0 IR Fugiic- BN P
the antenna
5815850420 | 50" length wimn 581850420 | 50" lergih with P IRT S e 1) gt mn.:g; gzm g S‘gg
UHF C3 piugs $14.99 | UF C8 pluas Mol Sl WTO md otk st
$7.25 on both engs ) or noth ends Used to Connaect base | Mo-693  10feer 5334 i = -
=
il station CB se's wrlh base
oatsare i || 75 ingih it | - o whets. amaller | o o rn | 757 kngth WIBH|  Smeoaos: Wikbe dues 1 | Ne-SET  Tfour| (S Z20: NeuBST i, §7.20
GUHF CB plugs dhamele: cable s i UNF CB glugs | oo }hese 45 w.fl No. 658 3 faat 5 772 No.658 3 feet $ 772
$9.29 on poth ends Ed,‘ac';? signal toss = k| $22.50 on boih ends | oui pedorm AG 5ga | Mo-588  Sfeet 8 B24  No.656 5 feet § 8.24
crip
cables of the same
1-58100-820 | 100° length with 5581-8100-420 | 100" length win | lengin No.668  3feet  $ 891 No.668 3feet S EM
$10.89 | UHF CB glugs $26 50 UHF CB plugs No. 662 5 feet 5 9.43 No 662 5 feet $ 843
! on both ends, ks on balh ends No. 666 10 feet $10.73 No. 666 10 feet $10.73
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SLINKY! $43.85 Kit & LOT of antenna
in a LITTLE space New ShakylB dipole*®
with helical loading radiates a good
signal ar 1/10 waveiength leng!

*pascnt No 3858120
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This electrically small 80/75, 40
& 20 meter antenna operates at
any length from 24 to 70 ft.
extra balun or transmatch needed
® portable — erects & stores in
minutes ® smail enough zo fit in
attic or apt. ® full legal power @
low SWR over complete 80/75,
40 & 20 meter bands ® much
lower atmospheric noise pick-up
than a vertical & needs no radials
® kit incl. a pr. of specially-made
4 dia. by 4" long coils, con-
taining 335 f1. of radiating con-
ductor, balun, 50 fr. RGS5H8/U
coax, PL259 cgonnector, nylon
rope & manual.
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Model HK-5A
Electranic Keyer

MODEL FL1 $219.95

Frequency — Agile Audio Filer
The Datong Frequency-Agile Audie Filter is
ended primariy for oost-detector signal
fitering in RF and LF communications
receivers for SSB and CW, It offers an
unusually versatile tomhbination of benefits
to the user including:

Far the 55B operator;

® Fast automatic suppression of interfering

heterodyne whistles in the range 280-
3208 Hz by a unique sezrch-lock-and-
track notch filter, The tracking aptch can
be left in circuit with no audible effect
until & whistle appears it which case
the whistte will ‘disappear’ within 1ygi-
cally ane second.
A continuously adjustable audio ‘win-
dow’ of @ wanable-width notch 1o im-
prove reception in the presense of other
aff-tune SSB, RTTY or 85TV signals.

For the CW aperator:

& Continuously variable center-freauency
(280-3000 Hz] and bandwidsh (25-
1000 Hz} for perfect matching of receiver
passhand to changing band conditions,
sending speeds, and personal preference.

® Flat-topped, stezn-skiried response shape
for cprlimum esss of tuning combined
with exceliant nmua refecti

® Linesar wning law with
pencent of frequency and ga
dent of bandwidth for natural ‘feel’.
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Ala7- s 29.95 Ala s 24.95
a1 495 RIS 5495
Al 405 A264-207 7495
Al 125795 A435 24T 6485
ai 3295 413 12895
a2 2385 VHF/UHF BEAMS
3and 4 Element Single Band Yag As it fr
n Adaa. 5 - 4
ngia el Yagle AFEM-3D. 7585 R30-5 3970
AFM.240 7295 a7 3295
AFMA40 5798 aldait a1l
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X Skywalker ARB 3495 VHF/UHF STACKING KITS
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S
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ox 145 95 15-3c0 105.9%
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3219 %3 10-3cD 7583
‘\'3734 ;
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A3SA 5

+ 1-1/4, 2 METER BEAMS

The full power,
full performance
20-15-10m beam.
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En]ov the thrill of working rare Wooel Na A144 7 444 11 A2 1Y aa3g 11
DX, Increase the pleasure of your Descipiion.  delemeer  Saieest  Blemt 10 wemen: il e 1 1= .
daily contacts with A3 interference TGl SR RA R AURS A MO Boom Logth  5E8” 144" 102" 57
! : Boom Lngth & 12 Fil 20 Weight b 5 4 3
reducing front-to-back rastio. Use #nnge;t E Wi 17 n7 1z Frd Gain 11da 1348 1348 13 48
b g . . wrn Radus B e m 13 o

your linear amplifier with confi- AR 6 S 3 ARG g ik 2t

H F/B Raro 2048 24 4B 26 dB 28d8 ' 48 47 42 42
fEnCE with our new hlgh power Weight 7 Ibs. ERRT 18 1l 25 lbw SWR gr;iu Tto1 1o T ina Ta1
raps.
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$179.00
Panasonic RF-2200

International Band

Eight-band worldwide shortwave
radic. AC or battery power.
Includes AM, FM and six short-
wave bands. Combination 2-stage
selectivity and AFC swiich. RF
gain control. Separate bass, treble,
and volume controls, FM/SW
telescoping antennas. Four D"’
batteries, AC power cord, and
earphone included.

—

$239.00
Command Series RF-2600

Six-band portable shortwave radio
with all-band, five-digit fluorescent
frequency display. SW freguencies
from 3.9-28 MHz. FM/AM radio.
Battery/signal strength meter.
AFC on FM. RF gain control.
4" dynamic speaker. Comes with
AC power cord, shoulder belt
and earphone. Operates on 6 “D"’
batteries {nat included).

$249.00

Command Series RF-2900

Portable 5-band shortwave radic.
Five-digit flucrescent display, SW
from 3.2 to 30 MHz. RF gain
contraol. BFC  pitch  control.
Comes with AC power cord,
shoulder beilt, dial hood and
earphone. Operstes on 6 "D
batteries [not included],

Kantronics

Our smart machine
reads sloppy Co

NEW! INCLUDES 24-hour UTC Clock
110 and 300 baud ASCIi, & tuning eye!

Kantrol

Field DaY® <o

If someone tells you they offer the same
features we do, check them out with the list

below.

Morse copying ability

3 to 80 WPM Morse range
Camputer programs for
improving sloppy Morse
Radicteletype copying
ability —60,67.75 and
100 WPM Baudot

ASCII radioteletype
ability — 110 and 300
WPM baud

Copies any shiftof RTTY
24-hour UTC clock
available in any mode
Entire unit contained

in one package
Automatic code-speed
tracking

Full 10<character,
large-si j

P.0.Box 27, Mec

Displays code speed
Tuning eye for faster
tuning

Full year limited
warranty

Intarnal speaker
Requires no TV

set for use

Advanced demodu-
lator circuits

Internal 200 Hz
bandwidth filter

All leters, numbers and
punctuation plus special
Morse characters and 5
special RTTY characters

Drake R-7 / DR-7

Synthesized, General Coverage Receiver

® Fully synthesized with & permeability
turec oscillator {PTOI for smooth.
continugus tuning.
Covers complete range 0-30 MHz. Both
digital and analog readout.
Special low distortion "synchro-phase”
AM detector provides superior inter-
national shertwave broadcast reception.
Tunaole (F  noiwch filter effeciively
reduces heterodyns  interference fram
nearkby stations.
Muti-function antenna selector/50 Chm
splitter is switch-seleeted from the from

$399.00
Command Series RF-4900

Ten-band communications receiver
with Bdigit, all-band flucrescent
display. SW from 1.6 to 30 MHz.
FM and AM frequencies. FET
RF ampiifier. BFO pitch control.
RF gain control. Comes with
earphone, AC power cord and
headphone converter., Operates

an 8 "'D” batteries (not included).

DRAKE

See back cover for specials!

$1299.00
panel. Provides simultanaous dual receive
with the TR-7, making possible the
reception of twwo different freguencies
a1 the same time,
Builtin  power supply operstes from
100, 120, 200, 140 Vac, 50760 Hz, or
nominal 12.8 ¥de.
& Viych more!

See back cover for specials!

FRG-7000 ®

Digital Display Communications Receiver

with CPU Digital Clock and Timer

€ 0.25 Thru 29.9 MHz Coverage with 1 kHz

Readout
Cemputer 1echrology and consenience fea-
cther in the FRG-7000,

oV recelver for

T - Tra dighal clock
welp, sandrollid by a CPU (G

Processiog Lnitl chip, will read ow: both

local and GMT 1ime, and will contro!

pei ipheral station squipment such as a tape

recorder,

YAESU

General Caverage Receivar
# 05-28.3 MHz Coverage with
Readout

The FRG-7 s & precision-built zll-purpose
communicatinos receiver, featuring all solid
state construciion for lang life and high
performancs. Utilizing the Wadley Loop
drift esmllatinn systerm, @ conjunction
with a reiple conversion superheterodyne
circuit, the FRG-7 boasts high sensitivity
along with excellent stability.

10 kHz

KENWOOD

oo paceselter i aanatvur radio

$499.00

Kenwood R-1000
Tre R-1003 is a oighiy advanoed commans -
cations receiver. Up-conversion; PLL eair
cuitry and other new technology provide
aptirnum  sensitivity, selectivity, and sta
Bility from 2060 kHz 1o 30 MH:. Featuring
easy-lo-opefate  single-knob  tuning  and
digityd freguency display, 11t perfect for
Ratifdng o sh Vamave and
lsigeve sigrals  are
recaived ectly. | 2 quarte

il closic and timer

R-1000 FEATURES:

® Continuaus  freguency
200 kHz 10 30 MHz.
30 bands, each 1 MHz wide,
Five-digit frequency display and fllumi-
nated analeg dial.
Quariz digiial clock and ON/GFF timer,
Muiti-moges . . AM lwide end narrow),
SSB 1USE and LSB), and CW.
Threz IF filzers . .. 2.7 kHz for 83B and
CW. B2 kH? for AM narrow, and 12 kHz
for AM wide.
Effective noise blanker, built-in speaker,
three antenna terminals, rf siep attenua-
tor, tone contrel, recording terminal.
Remote termihal, for access to timer
relay ON/OFF circuit and muting circult.
SSB sensitivity of 0.5 pV from 2 to
30 tiHz.
tiore than 60 dB IF image ratio.
Mare thar: 70 dB IF reiection

coverage  from

3200
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VIBROPLEX

THE IAMBIC KEYER PADDLE.
Features include: adjustable jeweled
bearings {Deluxe” only); tension and
contact spacing fully adjustable; larga,
solid, coin silver contact points; 2% b,
chrome plated steel base rests on
nan-skid feet; lifetime guarantee
anaingt manufacturing defeats.
“Standard” model with textured gray
base. $49.50.

“Deluxe” mode! with chrome plated
base. $65.00

THE IMPROVED “CRIGINAL"™
VIBROPLEX. Suitable fer Al
Classes of Transmitting Wark
Where Speed and Perfect Morse
Are Prime Essentials. This great
new Vibroplex i1s a smoeth and
easy working BUG. 11 has wen

fame on land and sea for its
clarity, precision and ease of
manipulation. Can be slowed

down to 10 words per minute or
less or geared to as high rate of
speed as desired. Maintains the
same high quality signal at what-
ever speed, insuring easy recep-
tion under all conditions. Weight
3 |bs. 8 oz. Standard $56.95
DelLuxe — Chromium base and
top parts, with jeweled move-
ment, $69.95

THE *"LIGHTNING BUG"™
VIBROPLEX High Quality Sig-
nals at All Speeds. Flat pendulum
model. Weight 3 I|bs. 8 pz. Stan-
dard — Polished Chromium top
parts, grey base. $69.95

Standard $56.95

CHAMPION

VIBRO-

Weight 3 Ibs. 8 oz. Without circuit
closer. Standard finish only. Chro-
mium finished top parts, with
grey crystal base. $56.95

VIBRO-KEYER
Cver the years, we have had many
requests for Vibroplex parts to be
used for construction of a keying
mechamism  for an  electrenic
transmitting unit. This beautiful
and most efficient “"Vibro Keyer”
is ideal for this job.

FEATURES OF THE “VIBRO-
KEYER""

® geauriful beige colored base,
size 3% x 4K, weight 2%
pounds

® Same large size contacts as fur-
nished an Deluxe Vibroplex.
®Same main frame and super

Standard —$49.50; Deluxe Finish
$65.0

NYE VIKING SQUEEZE KEY

Extra-long, finger-fitting molded paddles with
adjustable spring tension. adjustable contact
spacing. Knife-edge bearings and extra large,
gold plated silver contacts! Nickel plated brass
hardware and heavy, die cast base with
non-skid feet. Base and dust cover black
crackle finished. SSK-1 — $23.45.
SSK-1CP has heavily chrome-plated base and
dust caver, Price — 332.95
CODE PRACTICE SET You get a sure, smooth, Speed-X model
310-001 transmitting key, linear circuit oscillator and amplifier, with a
built-in 2°° speaker, all mounted on a heavy duty aluminum base with
non-skid feet, Operates on standard 9V transistor type battery (not
included). Price — $20.75
PHONE PATCH Model No. 250-46-1 measures 6-1/2” wide, 2-1/4"
high and 2-7/8 deep. List price, $36.50. Model 250-46-3, designed for
use with transceivers having a buill-in speaker, has its own bujlt-in 27’ x
67 2 watl speaker. Measures 6-1/2" wide, 2-1/4” high and 2-7 /8" deep.
Price — $46.50

A

.

No. S5K-1523 85
Ne SSK-1CP Chioms — §2995

=
o Q‘!

FRE S e P
Nl 318 E

1
NYE VIKING SPEED-X KEYS \\\
NYE VIKING Standard Speed-X keys featu:e smooih. adjustabie
bearings, heavy-duty silver contacts, and are mounied on a heavy
oval die cast base with black wrinkle finish. Available with
standard, or Navy knob, with, or without switch, and with nickel
or brass plated key arm and hardware.
Pamper yourself with a Gold-Plated NYE VIKING KEY!
Model No. 114-31C-004GP has all the smooth action features of
NYE Speed-X keys in a special *“‘presentation” model. All
hardware is heavily gold plated and it is mounted on onyx-like jet
black plastic sub-base. Price $50.00

MODEL PLF employs a dual
gate FET providing noise fig-
ures of 1.5 to 3.4 db., de
pending upon the band. The
weak signal performance of
most receivers as well as image
and spurious rejection are
greatly improved. Overall gain
is in excess of 20 db. Panel
contains switching that trans-
fers the antenna directly to
the receiver or to the Preamp.
Model PLF 117V AC, 60 Hz.
Wired & Tested . . .. .. $549.95

ALL BAND PREAMPLIFIERS

+ 6 THRU 160 METERS
= TWO MODELS AVAILABLE

« RECOMMENDED FOR
RECEIVER USE ONLY

« INCLUDES POWER SUPPLY

Now you can receive the weak signals with the Ameco PT-2 pre-amplifiar!
Model PT-2 is a gontinuous tuning 6-160
meter Pre-Amp specifically designed for use
with a transceiver. The PT.-2 cambines the
featwres of the well-known PT with new
sophisticated control ¢ircuitry that permits
it to be added to virtually any transceiver
with no modification. No serious ham can
be without one. Price: $74.95
o Improves sensitivity and sgnal-to-naise ratio.
= Boosts signals up to 26 dh.
= For AM or 53B.
¢ Bypasses itself automatically when the iransceiver i lransmilling.
® FET ampiifier gives superior cross modulation protection.

* Simple lo install ® Advanced solid-state circuilry.
© improves immunity Lo transceiver [ront-end overload by use of its buillsn attenuator.
@ Provides master power control for station equipment.

AMECO

$8995

RAC

DELUXE MESSAGE
MEMORY KEYER

Fastures: Model T1- 284
B -faatapa e 47 £ROS Corary
-

e
' ku—r-ﬂ -
e oy B iy

MESSAGE
MEMORY KEYER

$69.95

Model ¥ TE201

T8 Advancd CHOS mastage memory
#Two (50 char esch} message
smuga
R
e :my F spesc—piays nich
e
® Longar mossoge capacity

@550 wpm

8 5amed. volums. tons, tune #nd
waight gonirols

0 Siveione and 3pash

S Cow curant arein CMOS LAty
PRELON— FOTIABI

» Delure S r4nch sachs lot a0y
tng #nd dul

2 Kays gra Diack aod Soudstate ngs

0 AND TESTED

'‘BRAND NEW"

Model ¥ TE144

"BRAND NEW™ 59.%

THLUXE ©405 TLESINCAIC JEYER

FYYY)

Featuras: Deluxs CMOS
Elecironic Keyer
State-pf the-arf CMOS curcutlry
Saif complensig dols ang dashes
Both dof ana dash mamory
TAMBIC neying with 5ay SQucere paddle 550 wam

sv(-(:

Spded. walgil. lone, volume fune conirels & s.defona sag

spmakar

SemI-SUIomBlc "Dug” OpSrANOa & $irdiQhY Keying —roar

canel swilch

Law current dratn CMOS barrery aperaton—partadie
Deiuce Quarres inch jaces Lor kaymy end culpul

Keys gnd dlock anc sobd srare rg:

Wirsd and tasied—rfully quaranised -—1ess paliery

MODEL TE133—samme as TETd4
with wgt and tone control inter-
nal, less semi-auto keying.

$49.95

70 TRUNK LID MOUNT [a'
\ )/‘ N hiokas and low ;—_-_—& i
= silfuyette 1aof =
~larsen Kolrod TLM JM 150 for 144 MHz use  Only
nntenms TLM-JM-220 tor 220 MH: ese) $42.00

TLM-JM-440 for 440 MHz use) complete

And 1/4 wave antenna for trunk
and magnetic mount — $18.60

ROOQF or FENDER MOUNT b,

Goes on quick and eas i
q Y

in 3/8” or 3/4"" with [_1

fewest parts. -

® Handle full 200 warts ®low-low V.SW.R.
® Deliver 3 dB gain and more!
® Pick the ane that best fits your needs:

MAGNETIC MOUNT

staysputevenat & 'y JM150-K for 144 MHzuse | 9nlY
100 mph! = “Oni JM-220-K far 220 MHz use ] $34.50
MM-JM- 150 for 144 MHz use iy JM-240-K for 440 MHz use | complete
MM-JM-220 for 220 MHz use} $42.00 And 1/4 wave antenna for roof and
MM-JM-440 lor 440 MHz use ] complete fender mounts $11.50

MODEL TE122—same as TET33
less wgt, tune, solid state keying.

ASTATIC
MICROPHONES

,"‘n&. i—

T-UP9-D104
transistorized
w/push bar
base, .. . ..

T-UG38-D 104
transistorized. $55.50

T-UG9-D 104
“Silver Eagle"
transistorized, £74.40

UG-D 104 ceramic

or erystal . . . $49.50 @f

P.0. Box 27, Medford, Massachusetts, 02155 — TEL. 1-617-391-3200
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TUETS Hectronic Department Store, TUF TS

PALOMAR

ENGINEERS

ANTENNA TUNER

Here is a mew tuner thal puts more power
InTG ypur antenna, works from 160m-10m,
handles full lesal powser and then some, and
works with coax, single wire and La i
lines. And it l21s you tune up wilhaut going
on the air.

. mGitly ir the
e Toavo'd

nee coil and the
irclisd From NV

main indocror 10004 o
CErry fen r the f
maved the palun Foo 1

almast never sees 118 o 1 2, 10
= ipot whese it alwayd doas, Trus moes
POWEL o your antenna

The biggest orabilin with juners :s oetting
them tuned wo. With three knois 1o tuns
an your tranceiver and three on the tunsr
and ten seconds ta <oir {see the waraing in
your transceiver manuall that's 1% seconds
per knoh. We have a better way; a builtan
50 Ohm noise bridge that lets vou set the
tuner controls without transmitting, And a
switch that lets you tune your transmitler
into- a dummy lpad. 86 you can do the
whole tuneup without going on the air.
Saves that final; cuts QRM .

the first in synthesized
poritables gives you
the broadest choice
at the lowest price

PRICE LIST

Tempo 5-5 $299.00
Tempo 5-5 with touch tone pad 339.00
12 Button touch tone pad

{not Installed) 39.00
16 Button touch tone pad

{not installed) 48.00
Tone burst generator 29.95
CTCSS sub-audible tone control 29.95
Rubber flex antenna 8.00
Leather holster 16.00
Cigarette lighter plug mobile

charging unit 6.00
Matching 30 watt output 13.8 VDC

power amplifier {S30) 89.00
Matching 80 watt output

power amplifier {S80) 149 .00
Tempo 5-2 349,00
Tempo 5-2 with touch tone pad 399.00
Tempo 5-1 259.00
Tempo 5-1 with touch tone pad 289.00

...tha new 55
meld otfering
able for 1 or E

* Wity @i the rtime
proven  5-7. Circuditry  that fm  beer
praven 1 more 1han a millian B
4 * uty battery pack ‘4
* ng whig antznra
+ Ni-cad battery pack, ©
* External micraphone &4 i

the Tempo S$-2

Tempa is first again, This timez with a
superiar guality synthesized 220 MHz hand-
held transceiver. With #n 5-2 in your car or
pocket wou can use 220 MHz repeaters
throughout the U.5. It offers all the advane-
ed engineering, premium quality compo-
nents and exciting features of the 8-1. The
8.2 offers 1000 channels i an extremely
lightweight but rugged case.

3

3 %3

. With the sddition of the
output)
smplifier i1 bcomes 4
or Bass station. 1 you have
3. e 52 add Trarie :
price inclodes
ieavy

Tempeo 5-1

® The first and mas? tharoughly field testad
hand-held synihesized radic available,
800 channels in the palm of your hand,

¢ Simple to operate. {You don‘t need a
degree in computer progrsmming).

# Heavy duty battery pack allows more
operating time between charges.

® External microphone capability.

220 thiz is the periect

prg

p3g

s

p

R-X NOISE BRIDGE $55.00

4 Learn ihe truih abou! your anfenna.
= Find its reasonanl frequency.

s Find R and X ofi-res¢nance.

« Broaghand 1-100 MHZ -

. Simple 1o use. — Seff tontained.

VLF CONVERTER $59.95 LOOP ANTENNA

£~ Loop Amplifier $67.50
Plug-in loops $47.50 ea.

= Plug-in logps

avatiable for:
1600-5000 KHz
[160/80 meter
5arﬂauur bands)

Hew device opens up the world of YLF radio.
Cenverls VLF [o 80 melers. For use with any
shortwave reseiver covering 3.5-4 MHz.
Advanced design for simple operafion,

high perisrmance.

Gives receplien of the 1750 meder hand.
Algo coveds navigatipn radiobeacons, B.
ship-1e-share, and LF braadcast band.

- z
gBruadcasl Band)
150-550 KH:

z
L'JLF, 1750 meter band)
40-150 KHz

LWWVB Loran}
10-40 KHz [Omega)
Nolls aut interference

+

Sends Manual, Semi-
Avtomatic, Full Autamalic,
Dol Memory, Dask Memary.
Squeeze and lambi

sidetone, s

tension,

FREQUENCY STANDARD
$42.50

100, 50, 25, 10 and

6 KHz, Matkess select-

able by panel switch.

+ Crystal controiled.
A frie secondary
frequency standard,

= Square Wave Slgnal.
Hich harmonics dsable
from 5 kHz 19 50 MHz.

+ Sharp Clear Duiput.
Exclusive circuit sup-
presses uawanied
Haticry Operaed

« Batiery Dperated.

#Hp fing cord. SeH con-

1ained baltery.

RF TRANSFORMER $42.50
$35.00

+ Fuil 500 watt CW

Full 200D wall CW capability, No time fimil.

2[5-Kw PEPA.
32,28,22,18,12, 8, 5 ohm antennas.

Matches 3z, 28, . 0
For all verticals and,moblie whip antennas. . g,“meg"f;"“;"f;;? selection
Smaller size. Higher eHiciency. . size. High efiiciency.

y . m,
RF ferrite toroid cote. = RF rern'u torpic core.

500 W. RF TRANSFORMER

metal case. 3-b. stesl

cleanic keys.

IC KEYER $97.50

ic.
More Features than any other keyer. Buill-in
g::ku. speed and volume contrals.
Fulty Adjustable ¢ontact spacing and paddle
e perfect paddie 1ouch will Amaze

ou.

Eatten,- Operated. Heavy shielded die-cast
€.

BF the World's aldest manutactures of

ele

$ieep skirts. No ringing.

Simulated-steren

technique fitters OAM,

Icn;em_ves capyaility of
s<gﬂna iF

* B0 Hz handwidth.

& Eight pole IC filter.

e T

e =08

CW FILTER $39.95

ALL BANDS PREAMPLIFIER
$89.50

« Tunes 1.8 to 54 MHz. Covers ALL amateur
bands 160 10 & meters, ALL shoriwaye
Rroadcast hands.

= Fme receivers AND iransceivers.

BEAM BALUN $47.50

3 Kw CW, 6 Xw PEP ingut power. .

U boit tor 2" baom. = 3 KwCW, 6 Kw PEP mput pawer.
1.7- 30 MHz. s B s cenler insulafor.

1:1 or 4:1 raho avarlabte. = 1.7-30 MKz, £

All slainless sleet hardware. ¢ 1:10t 4:1 ralig avaifable.

MODEL 2K BALUN $42.50

A

s Upto20db gla:mA T
= Peps up that lired receiver.

.+ Reduces image 2nd spurigus response.

PALOMAR ENGINEERS

1.5 Kw CW, 3 Kw PEP npul power.
R!}taces cenler insufatoe,

1.7-30 MHz. ;

1:1 of 4:1 raiio available.

P.0.Box 27, Medford, Massachusetts, 02155 — TEL. 1-617-391-3200
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ggs VHF model 4362 (140-180 MHz)
$99  HF model 4360 ( 18- 30 MH2)

sl Wart
mcaksing

w mrler caliorandd = warts, all mounted
TRict plas[lc housimg. It i this type ol
tion and the directional THRULINE
u;anh I 1, withour torofds, that account for
the superiarity 55 the HAM-MATE Watimeters

Frequency Bands (MHa)
Power
7 5. jm. w0 e
Range | 5 0 150 w0 0
5 walls = SA e 5t SE
Wwans [ — A w€ WD w0E
Mwan | - 2’A C 5D
Swaiis [ 5OH  S6A  SC 500 Sob
00 wealty 100H  W00A W00 1000 1008
250wany | 250H  250A SO0 :)38 2508
S00waus | S00H  S00A  00C 5000
000 waits | 1000H 10004 10050 3OO0 130E
7500 watts | 25001
50 wans | 50000
MODEL 43
Elements {Table 1) 2:30 MHz SERROO.
Elements {Table 1) 25-1000 MHz 2200
Carrying case for Model 43 & 6 elements 28.00
Carrying case for 12 elements 1700

READ RF WATTS DIRECTLY! (Specify Tvpe N or 50239 con-
nectors) .45 — 2300 MHz, 1-10,000 Watts 18%, low insertion VSWR
— 1.05, Unequalled economy and flexibility. Buy only the element(s}
covering “your present frequency and power needs, add extra ranges

' Single and dual trace, 15 and 30 MHz. Afl

HITACHI
OSCILLOSCOPES

SPECIAL!
15% OFF ALL
HITACHI SCOPES

four high sensitivity Hitachi oscilloscopes
are built 1o demanding Hitachi guality stan-
dards and are backed by a2 2-year warranty.

They're 2ble to measure signals as low aj)
TmV/division {with X5 ical magn 3
It’s a specification ‘t find on any
ather 15 or 30 MHr wape. Plus: Z-axis]
modulatien, trace rotanon, tront panel X-Y|
aperaion for all fou e modals, and X10
sweep magnification. And, both 30 MHz
oscilloscoges offer intormal signal dalay lines |
For ease of cawration, funciionslly-related
centrols are groupand inte three blocks on
the color coded front panel.

« V-302 30 MHz Dual Trace  $85050

AMPHENOL(===]

Amphena)’s BNC connectors are small, lightweighl,
wealherprgol ¢onneclors with bayonet action for

« V-301 30 MHz Single Trace $670.50
= V-152 15 MHz Dual Trace  $625.25
= V-151 15 MHz Single Trace $490.50

ALLIANCE

MD-73 HEAVY-DUTY
ROTATOR
with exclusive Dual-Speed Control!

nas up 1o 10.7 sq. ft. of wind load
Mast support bracke: design permiis

easy centering mnd offers a positive drive
nosslipp  oprion. Automatic  brake  action
cushions stops 1o reduce ineftia stresses

Unigue contrel unit features DUAL-SPEED
rotztion  with one five-position swiich.
SPECIFICATIONS: x. wind ioad bending
moement — 10,000 in.-:bs. iside-trust avsr

turning};  Starfing  torgue — 400 in-ibs.:
Hardenad stee! arive gears; Beanngs —
100-3/8" diameter {hardened); Meter —

D" Arsonval, 1aut band {Sack-lighted). There’s
much, much more,

quick disrenpect applifications.

Shells, coupling rings and male contacts are
agouratedy ruchined from brass. Springs are made of
peryllium copper, All parts in tun are ASTRO-
plated® Lo give you connectors that can take

l later if your reguirements expand.
'(o _/‘
il &

high res and  eesixt
abrasion.
BNC BULKHEAD RECEP- 3
TACLE 31.221-385 UG-1094
hates with any BNC plug
Receplacle ¢an be mounted
into panels up 12 104" thick. ;5 1084
BNC (M) TO UNF (F) ADAR- . ©F03
TER 309-2900-335 UG 255 <= 1%

Adapts any BNG jack to any
UHF plug. §$3.63

DOUBLE MATE ADAPTER
33-877-38% Bolh coupling
rings wre free turning Com-
nects 2 female components.
$2.72

JACK ADYATER $1.95
575-10%2.385 Adap:is
82-152-385 Lo Motorols type
aulo antrnna jack or PR ek
FANEL RECEFTACLE _
£3-1R-385 SOZF® Mounis 7
with 4 lasteness in 211327
diameter hole $1.171
PANEL RECEPTAGLT

a3-877-385

BNC(F) TO UHF (M) ADAP-
TER 31-0Z8-38% VUG-273
Adapts any RNC plug to any
UHF jack. §2 38

& =

UG-273

FUSH -ON

83,55P-346 Fyalures an un-
| hreaded. spanky shell to push 2

fit on female <conmectors.

§2.27

83-55P-385

LIGUTNING ARRESTOR ——rr-,

575:105-385 Elisnmates static [

build-up frem antenna. Pro-

Lects your valusble equipment ¥j

lichsning  damage. 575-105-3R5

against
.80
BNC PLUG 31.-002-385 UG-

RS Commenty used |
catsons

antenna

nwt length of cables to
tned. Mates with BNC

. 8212 B

NC PANEl, RECERTACLE i
31-003.385 UG-Z90 Mounis o ) PRICE LIST
aith 4 lastenrms in 29754
diameter Bole. §1.74 TG-290 Order <= o
Pio. Description Fch
L S
83-BT8-38% SDZISSH Mounts  * T Fox XK
in single 21,327 dixmeter All band detector w/self
"";:-m‘;’_‘;'::,h;;" ke contained auralfvisual alarm 5109 o
se g S1. < :
BNC ANGLE ADAPTER SO239sH 0-2  Fox XK {RW)
f__‘\"":\%‘zlu: ?;?D:ghfgi‘;l‘i | Alt band detector wiremote
use, $4.2 control, waterpreof 513900
BENC TEE ADAPTER
31-008-385 UG-2T4 Adapts 2 UG-308 -3 Super Fox
BNC plugs to 31-003-385 or Super-Heterodyne remote
2ty ipale B G ATk o gtis radar warning system $299.95
UG-2T4

B For the New Super
Communications Anternnas

B njew Thickwall Casting

¥ New Steel Ring Gear

B New Metal Pinion Gear

B New Motor Prebrake

¥ MNew Super Weelge Brake

B New L.E.D. Control Box

B Safe 26 Volt Operation

Designed for the newest of the

king-size communications anten-

nas, the TAIL TWISTERTM is the

ultimate in antenna rotationai

daevices. The TAIL TWISTERTM

starts with a deluxe conirol box

featuring snap action controls for

brake and directional controls;
L.E.D. indicaters signal roiation
and brake operation, while the

illuminated rmeter provides direc-
tion readout. This new control
bax couples 1o the newest bell
rotar. Using the tme tested bell
rou%_rmi)rmmple, the TAIL TWIST-

& brand new design with
thickwall castings and six baolt
assemmbly. A brand new mator
with prebrake action brings the
antenna system 10 an £asy stap,
while the massive square front
brake wedge locks the assembly in
place. A new stainless steel spur
gear system provides final drive

Two NEW Rotors
from Cornell-Dubilier

TAIL TWISTERTM

HAM IV

into a new steel ring gear for tetai

reliability. Triple race, 138 ball
bearing assembly carries dead
weight and maintains horizontal

stability.
An optignal heavy duty lower
mast adaptor is availabie for light-

er loads with mast mounting.
Price: $279.00

The HAM |V sets new levels of
performance. Snap action
switched wedge brake and rota-
tional centrols brings pinpoint
accuracy to large directional ar-

rays popular in communications,
A new motor provides pre-brake
action to assist in slowing down
rotational mass, and the new
thicker wedge brake offers far
stronger [ock-in phase action. To
rake full advaniage of this new
design, the HAM |1l is designed
for in-tower mopunting. A new
optional heavy duty lower mast
adaptor is avaitable when the

=
=
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>
o
3
E
E.
—
=
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3
€
—1
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3
=
=
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HAM 11{ is to be mast mounted
with smailer arrays. A stainless
steel spur gear system multiplies

the torque into the duai race 98
ball bearing support assemily
assuring years of trouble free per-

formance. Price: $189.00

P.0. Box 27, Medford, Massachusetts, 02155 =—TEL. 1-617-391-3200
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MFJ INTRODUCES THE

GRANDMASTER

NEW! MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER

memory keyer gives you more features per dollar than any other
memory keyer avallable — and Here's Why . . .

WERNT ECNTRL TO SENCTRAIE
OFM PULL 1O COMAINE WEMORIES
& ANOE FOA 12 0 3 FETY
EHARAZTER WESSAGES

RESETS MEWORY ik
35 T BEQINMING

MEMOAY SELECT: POSI
TIONS 1. 2. 3 ARE EACH
SPLIG INTD MEMORY SEC
TANS A, B, G, 0 (UP IO
TWELVE 25 CHARALTER
MESSABES) SWITEH COM
BIKES A ARU i POSTION
K SIVES YU 300, 75, 50,

SPEED CONTROL, 8 TO _|
S0 wPM. PULL TO
RECORS

AqAs0S

Secns e

LE0s (d) SHOW WHICH

TENE COMTROL, YOLUME LON- DELAY REPEAT CONTROL LED INISCAYES CHARACTERS BY
MEMORY 15 IN USE AKD SULL 10 TUHE TROL. POWER {0 T0 2 MINUTES) PULL DELAY  NEPEAT PAEGSING EUTIONS A, 8,
WHER 1T ENDS N OFF EOR ALITD REPEAT wale G
MEMORY KEYERS
MFJ-484 Grandmaster Memory Keyer. Up to twelve 25 character
messages plus 3 100, 75, 50, or 25 character message. 139.85
MF.-482 Grandmaster Memory Keyer. Four 25 or a 50 and 1wo
25 character messages, 9595
MFJ-481 Grandmaster Memory Keyer. Two 50 character messages. 7595
HK-1 Optonat Squeeze Key. 29.9%
PROFESSOR MOASE
MFJ410 Professor Morse, Random code generator/keyer, Morse code
teaching computer. Sends alpha only or alphanumeric,
full feature Curtis keyer, speed readout, delay for
spacing letiers up to three seconds. 14925
TELEPHONE PATCHES
MFJ-524 Crisg clear profess onal spunding audio, Vu meter for
v2l and for auiling for maximum separation
tter and receiver, easy patch in patch out
Lonnections 58,85
MFJ-620 Same as MFJ-624 sxcep? withadt meter 49.85
MFJ-40T GRP Transmitter
MISCELLANEQUS
MFJ-202 RF Noise 8ridge. 58.85
MFJ-1G308X Receiver Preselector. 40.95
MFJ-200BX  Frequency Standard. 29.85
MFJ-40T QRP Transmitter. 29.95
MFJ-40V Companion QRP VFO for 40T 2985
CPD-555 Code Practice Dscillator 17.95
TK-555 Oprionai Telegraph Key. 185

L5P-5208X%

LSP-53208X 1

SPEECH PROCESSOR

MFJ-525 RF Speech Procassor. Plugs between.micraphone and

rig. Powertul natural sounding speech. Vu meter

for adjustment of processing, 4 pin mic jack, § B

more avarage SSB power, use with any rig and any

mig, push button on-off/bypass. 119.95
LSP-520BX | Logarithmic Speech Processor. Deluxe moral. 50,95
LSP-5208X Logarithmic Speech Processor, 4985

CMOS5-8043 Electronic Keyer

State of the art gesign uses CUATIS BO43
Keyer-oo-a-chip

ELECTRONIC KEYERS

MFJ-8044IC  Deluxe Kever. Dot and dash memory. 5295
MF.J-404 Econe Keyer, Built-in paddle, plus exiras. 5895
MFJ-402 Econo Keyer. Built-in paddle_ £4.95
WMFJ-200 Econo Keyer. Externzl Key. £9.95
MFJ-408 New Deluxe Electranic |1, speed readout marer, sockes for:

Memory, random code generator, keyboard, 8044I1C keyer

chip dot and dash memory. Up to 50 WPM. 79.95
8Y-1 Bencher Deluxe lambic Paddles. Heavy steel base, non-skid

feat, 39.98

MFJ ENTERPRISES

DELUXE
Versa Tuner i

¢ r= @

2ne snacron

MFJ-884 Deluxe 3k\W Versa Tuner 1V, SWR, forward-reflected
wattmeter, rf ammeter, dummy lead, antenna switch, balun,
3kW PEP 209.95
MFJ-082 3kW Versa Tuner IV, 7 position antenng switch, halun,
3k\W PEP 188,95
MFJ-981 3kW Versa Tuper IV SWR, forwerd-reflectad waltmeter,
batun, 3k\W PEP 199.95
MFJ-880 3kW Versa Tuner [V Built-in belun, 3kW PEP 169.95
1AF2-962 1.5 kW Versa Tuner 111. SWR, forward-reflectad wattmeter,
§ position antenna switch, balun, 1.5kW PEP 189.95
MFJ-361 1.5KW Versa Tuner 111, 6 position antenna switch,
balun for balanced lines, 1.5kW PEP 149.95
MFJ1-949 Deluxe Versa Tuner 11 Liitimate in antenna tuners: SYWR,
dumay load, forward ref ected watimeter, front parel
artenna switch, balun, 300W autaut. 122.95
MFJ-841B Versa Tuner |1, Improved model with SWR fwattmeter,
artenna senten, balun, mobile mourting bracket,
300% output 7895
MF J-940 Versa Tunar 1, SWRAvatimater, antenna switch, no
balun, no mabile mount, 300W. 5995
700-00i4 Mobile mount for MFJ-840 3.00
MF 1-845 Versa Tuner H. With SWR /wattmeter and mokile mounting
bracket, lass 6 position antenna switch, 300W 69.95
MFJ-944 Versa Tuner 11, With antenna switch and mobile mounting
bracket, less SWR/wattmeter, 300W ouput 69.95
MFJ-943 Versa Tuner 1. Less SWR/Awattmeter, antenna switch
mounting bracket, 300W output £0.85
MFJ-801 Versa Tuner. Matches anything. Ceax, random wires,
balance lines, 200W output. 49.95
MF J-200 Econo Tuner. Matches coax and randam wires. 2000 39.85
MFJI-16010 Random Wire Tuner. For random and lang wires, 200W 29.95
m : $ 299 5
S5y
ey
24 HOUR DIGITAL CLOCK
MFJ-101 24 hour digital ¢lock, 1otally solid state, .6™ blue
display {like TS-8208}, 1D time, lock function
{prevents accidental missetting of time}). 2995
These MFJ active filters are the most copied in Industry.
CWF-2BX MFJ SUPER OW FILTER SEF-ZBX MFJ SSB FLTER
32955 each
Mt s I o2 ot 9 M5 o i
e e s o 0 e
iyt ry¥ TR P
SSB/CW FILTERS
MFJ-752 Dual wrable SSB s2tive fikter Signal Enhancer |1,
2 noise limiters, inpins for 2 rigs, 110VAC or 12 VDC 79.85
MEJ-751 Tunable SSB/CW acti =t Signal Enhancer.
110VAC or 12 VDC. £9.85
MFJ-721 Suger CW/SS8 Filter. 2 amplifier. noise limiters,
inputs for 2 rigs. 12VEC or 110VAC with optional
AC adapter. 59.95
MFEJ-720 Geluxe Super ¢ ilzer. 2w amplifier, 12¥DC or
TI0VAC with gptional AC adapter. 44.85
CWF-ZBX Super CN Fiiter 29.95
SBF-28X Sing!s Sideband Filter 2995
AC Adapter 12 VD, 200 mA, 7.95
CWF-2PC Same wired and testec PC board as in CWF-28X
with 4 pasit.on switch 19.95
SBF-2PC Same wired and tested PC board as in SBF-2BX with
4 pasition switch 1995
AC Adapter 6 VDC, 300 mA. 7.95

P.0.Box27, Medford, Massachusetts, 02155 = TEL. 1-617-391-3200
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$KENWOOD  |wmrm KIM VIS

TR7600: 2m FM XCVR. 10 Syncom 51 with TTP: FT207R:

watts, LED readout, 144-147.995. - From Tempo — the  From YAESU — 2m
Fuily synthesized, any repeater = world’s first synthesiz- [ FM XCVR. Handheld
offset possible, memory channel. ed 800 channel hand- | completely synthesized,

held transceiver. In- | digital readout, key-
TR7600 VHF XCVR $375.00 cludes battery pack, ' board access, 2 watts,
BLC 10/70 VHF Power Ampiifier 149.95

-
&
"5)

charger, telescoping an- 4 memories and much

tenna - and 800 maore.
TOTAL REGULAR PRICE  $524.95 channels!
SALEPRICE  $424.95 KLM PA2-25B Power Amplifier: 2 watts in, 25
watts out.
SAVE $100.00 PACKAGE 1 PACKAGE 2
ensineerinl 7 FT207R Synthesized

Tempo 51 w/TTP $339.00 2m handheld $369.,00

KLM PAZ-25B KLM PA2-25B
Unarco_ROhn Power Amplifier 92.95 Power Amplifier 52.95

Total Regular Price $431.95 Total Regular Price $491.95
SALE PRICE $396.95 SALE PRICE $441.95

SAVE $35.00 SAVE $50.00

KENWOOD

... pacesetler in amaleur radio

COMPLETE 25G TOWER PACKAGES

B0’ Guyed Tower: Includes top section, 4 regular

kections, base plate, rotor plate, 50' guy wire, 2 guy

lassemblies with torgue bars, 3 concrete guy anchors

land other miscellaneous hardware.

TOTAL REGULAR PRICE  $584.02
SALE PRICE 464.02

SAVE $130.00

50° Bracketed Tower: Includes top section, 4
reguiar sections, base plate, rotor plate and universal
house bracket.

TOTAL REGULAR PRICE  $366.15
SALE PRICE 266.15

SAVE $100.00

BECKMVAN

TS520SE: 160-10 meters,
200 watts P.E.P., speech
processor, noise blanker, ex-
= cellent sensitivity and mini- 5BTV
TS520SE mum cross-maod,

g e — >

TS5208E  $629.95
Hustler 5BTV Vertical  139.85

TOTAL REGULAR PRICE $769.90
SALE PRICE $649.90

. SAVE $120.00
E - or

ATB34 / - TS5208E  $629.95
. P If you've eves been troubled by a faalty multi- 0
T e / ATB34 Cushcraft TriBander @
g tougher jobs — yeur troubles are over / TOTAL REGULAR PRICE  $959.90
;"'1 T Choice of Models . ] )

“The TECH 310 has all above features, 7 functions. 28
zanges, plus 0 234% Ve accuracy.

The TECH 300 has 2 0.5% Vdc acraracy and all the above
Features, but nathout Insta-Olmz" continvity function

ar the 10 amp quczent tinges.

m SAIE PRICE $793.90

Complere Muldimerer Capabilicy

DCwolts:  LOBEY to 1500V

AC volts: 160V to 1006V rme

Resistance; L0 to 20M0

D careents 10UnA to 1¢A {TECH 3103
100nA to 24 (TECH 5003

AC current. 10GRA to 10A {TECH 315}

TECH 300 — $1 10 L0 A i 24 (Tl::CH 200y
TECH 310 — $140 e b | R = el i
: R MBH TUNER:
TLOZ2A: 2kW P.EP. Meadel 43 3kW, 160-10 meters.
TE N -TEc 160-15 meters, 3-500Z TLO22A: $1190.00
tubes. Bird Model 43
i = TLY22A: $1199.00 with 2500H element
2 MBI Tuner 285.00 and carrying case 201.00
] i a Total Regular Price $1494 .00 Tatal Regular Price $1400.00
524; a i s Sale Price $1294.00 Sala Price $1200.00
' E $200.
TUFTS NOVICE EXCLUSIVE SAVE $200.00 SAVE $200.00

CAlLL AND CHECK OUR GREAT DEAS ON

Purchase yvour Century 21 (570 or 574) from us and
ALL YOUR AMATEUR RADIO NEEDS.

have 1.:1p to one y;iar to apply the f;)lll purchase prlge DIAL - 1.517.391.3200
towards a new F transceiver when you upgrade Stock items shipped within 24 hours. Prices subject to change.
your station, Limited quantity on some items.
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J AN EL LABORATORIE

WMF.‘

‘#a  CLASSIC 2 METER PREAMP

This widely vsed 2 meter preamp 15 predusly 1he most
sensihive avaiable 1oday One modes pras a umformly lwe noise

e # *
@ ‘“‘*"'tx-
e e e

$33.00

Low Cost All Around Favorite

UHF PREAMPS

This [wo slage ampliier provices igh ser ﬂqmvuty
across the tull 420 (o 450 MHz tind A low 3 5 dB
naise tigure makes (s preamp deal for most ama-
teur applications Gan be used 'or ab modes 17dB
gain. 12vdc power (10mA] BNC conncctors (50
ahms). aluminum box 15xax2”,

Model 432PA 420-450MHz

$54.95

This preamp provides a low noise bguis required fos
demanding applicatens A premum stale-ol-the-arl
transislor i used 10 provide exiremely migh sensit-
Ry Two siages 20 dB gain 2 dB maxmum nose
tgure (1 7 g typical), 12 vell de power BHC connee-
tors Moded 432PC 420-450MHz

QSAS5 PREAMP

For Transceivers

The QSA & prearmp s a nigh performance, low noise
preamp for impraving the receiving sensitivity af 2 Meter
transceivers This preamp features easy installation with
no modilication o the transcever requis Thls pieamn
can be used with vnrluaILv all 2 meter frans:
gl moges — FM SSB CW or AM Rrass in (e
autamancally wpass the prean when @ smil puss
d A LE icator snows the staius of the G
+ pane waich aliows the preamp to be bypassisd
while recening The low noise figure of e GSA 5 pro-
vides Tor exceplional sensilivily The gain has been set
o splimze the performance with 2 meler frans-

Exiremely Sensitive

PREAMP MODULE

This low ninse preamp 15 desgned 1o be essly m-
covporated nlo new ar exishng 2 meter equpment
oitar prs are provided [of mouming to a PC boasd of
NeClion 10 ware of coax Uses low noise JANEL
WAZEFET ccuitry Each ural 1s fully 1ested for gain and
novs higure Quanily prices are avadable for OEM's

=3
For 6 Meter Transceivers $43.96
All of the Tealures of our popular GSA5 bul for §
meters Fully compalabie wilh lransceivers running
30 walis o1 l2s55 Al mode use Moise Figure 2dB
Gain 15dB WSWR (ransmit) 12 Available for 50-52
or 5Z-54MHz {specily when ordenng) UHF con-
neclors Model QSA-B

$90.00

=

Our Finest UHF Preamp—1.0.08 NF
Thes outslanding 432 MHz preamp provides
et praclical noise hguee The finest 1ran
able foday are combined with 1he ultkT
slruciion and abgnment Single sidge
(men} Noise Figure 1208 {max including maasure-
ment uncertainty), 08 Lo 10dB iypical Bandwidih
100 MHz, 12 volts a1 apoul 7 mA Type N conneciars,
Size 1%,x3x1% inches Cenfer Freguency 400 10 512
MH?z ispacify when ordenng) Model 432PE

10 METER PREAMP

Oscar Special

laeal dor pulling weak saweilddsignals out of Ihe
noise Thes preamp has been responsible foe produc-
N9 many “wnpossible’ OSCAR OSO's 18 ¢ gan
2 dB nmse hgure 12vdc power (SmAl 8N cons
NECIOrs Alumanuim box 15 1%5xk2" w2,

Meodel 30 PB 28.30MHz.

6 METER PREAMP
Ideal for DX

$21.95

This low notse prezmp signibcznily mproves the
sensitvily of most B meler recewveis Avadzble
fwo Treguency versions 1o cover D and FM por-
fiong of the band 18 dB gan. 2 dB noise haure
iZ vdc power BNC conneclors

Model 50PB 50-52MHz, Model 53PB 52-54MHz.

220 MHz $21.95

2] Low Noise Preamp

1'a Metars-Covers full 220-225 MHz range wiks
15 gl gain 3 dB noise figure, 12 vall powes and
BMNC connectors Mndel 220P8,

ronic

i

Coaxial Switches
2 Position/Model CS-201
4 Position/Modael C5-401

Ngure aciess the full band Egually apchossie for DX Al
358 FM and O5CAR 18 dB gain. 2 d& 2 fgure. 12 vdc power
E {5mA) BNC conneclars Alminum box 16 1,a24x2”
a, Modei 14428 144-148MHz
MCDEL DESCRIPTION PRICE
PREAMPS
30PB 28-30 MHz (BNC) $ 21.95
50PB 50-52 MHz {BNC) 21.95
53PB 52-54 MHz {BNC] 2195
137PB 135-139 MHz {BNC) 2196
144PB 144-148 MHz (BNC) 2198
PM-1 2m Preamp Module (Salder Terminals) 16.95
QSA S 144-148 MHz for Transceivers {50-239) 4195
asa 6 56-52 MHz {S0-239} 43.95
220PB 220-225 MHz {(BNC) 21.95
432PA 420-450 MHz {BNC] 3.5 dB maximum NF 3300
432PC 420-450 MHz {BNC) 2.0 d8 maximum MF 54.95
& 43WE 1.0 dB typical NF 90.00
' PBE Any single frequency between 30 and 50, or 148-174 MHz [BNC} 27.00
CONVERTERS
° 144CF 144-146 MHz IN, 28-30 MHz QUT [BNC) % 7985
. Znd crystal for 144CF (146-148 IN, 28-30 OUT) 12.00
S| 432CF 132434 MHz IN, 28-30 Mtz QUT (BNC) 79.95
Ind crystal for 432CF {434-436 IN, 28-30 QUT)} 10.00
m Also available with 434-436 MHz I and 28-30 MHz QUT, (Oscar 8,
Mode J 78.95
_ OSCILLATORS
01-4 Preciston, Specify 4 or 14 MHz £ 79.9%
= Di-A 10 to 1 Digita 1195 |
Da-A Eight, 10 ta 1 Dividers 2195
o USEFUL ACCESSORIES
17013 BNC 1o BNG, 36" RG-58C/U Cable $ 600
17610 BNC te UHF, 36" RG-58C/V Cable £.00
17014 BNC 10 RCA Phono, 36" RG-58C/U Cable 6.00
03005 Adaptor, BNC Plug to UHF Jack 4.00
03006 BNC Connectar, UG-88/U for RG-58 size cable 1.25
l MISCELLANEOQUS
h ISOLINE  Antenna Isolator, 144-174 MHz (S0-239} $ 14.95
432FA Cavity Filter, .5 dB loss 105,00
= 432FA 2 Cavity Filter, .2 dB maximum loss 115.00
=8| seses

$135.95

RF Speech Processor
Models RF-400 & RF-660

tion,

terminal.

SWR & Power Meters
Maodels CN-720, CN-620 and CN-630

Connectors: S0-239

Insertion Loss: Less then 2 d8

VEWR: 1:1.2 i
Maximum Freguency: 500 MHz i
Isolation: Better than 50 dB at 300 MHz;
better than 45 dB ar 450 MHz; adjacent

Unused Terminais grounded.

Simply install
transmitter.
Talk Power: Better than G dB.

Professionally engineered cavity construction. down.
Power Rating: 2.5kW PEP, 1kW CW Distortion: Less than 3% at 1 kHz, 20 dB
Impedance: 50 Ohms clipping.

supply.

Increases talk power with splatter free opera-
RF clipping assures low distortion.
between micraphone and

Frequency Response: 300-3000 Hz at 12 d8

Power Requirement: RF-440 self contained.
AC power supply: RF-B60 13.5Vdc externai

Interference Filters from J. W. Miller

CN-720 and CN-620
Frequency Range: 1.8-150 MHz

$140.50
CN-620

CN-720 $166.95

SWR Detection Sensitivity: 5W min.
Power: 3 Ranges (Forward, 20/200/100W)
{Reflected, 4/40/200W)

o i
- "‘"'Hu.am

Low Pass Filters

Eliminate or greatly rechuce injerference to TV
ercaivers by radio anateor s12:0ns when
inseailed i antenna fings of those trans-
muters, Input sod eutput impedante 50 ahms
Insertion loss .3 dB max.; VIWSR 1.211
Attenuatinn greater than 75 dB above 41 MHz
©-511 T 26'W AM 50 W PEP S5B

#1950
CH14-T, 1000 W AM 20G0 W PEP S58

$26.80
High Pass Filters

When installed in the antenna, eliminale or
greatly reduce front end Gvarlpad interference
50 TV o FM recerers caused by amateur
radio transmuttess and other high frequeacy 510,18
radio sevices Filtee attenuates signals betow S10,18
40 MHz by 5 power factor greater than

1.000,000:3. Impedance CH13-T 1: 75/300 ohm
C-513-T2: 75/75 ohen: C.513-T3: 300/300 chm

Audio Interference Filters

Efimmare miesference caused 1n your sudic
equipment by radio amateur transmesters and
stherradi services C505-R installs in the
mput hines of Judie equipment. Consists of 1
pair. C°506-R mstalls in speaker [ines. Unit
wll take carc af sierco speakar system,

$6507
S6.67

AC Power Line Filters

Eliminate or reduce interferencs to radio
amateur receivers, TV's and radios, and
prévert 2adic stgnals from entering power
line.

CN-630

Frequency Range: 140-450 MHz

Power: 2 Ranges (Forward 20/200W)

{Reflected 4/40W)

€.508-L: Fsection LC Fiter, 3 A max, s 833
C-502-L S-szction LG fifer (for more severe
interferance), 5 A max. $18.35

R
; =
onso NIE 3
$139.00

P.O. Box 27, Medford, Massachusetts, 02155 —=TEL. 1-617-391-3200




Electronic Department Store
OPEN DAILY 9-9
SATURDAY 9-6

P. O. Box 27, Medford, Mass., 02155, Tel. 1-617-391-3200

Prices FOB Medford,
Mass. Mass, residents
add 5% sales tax.
Minimum $3.50 for
shipping and handling
on all orders.

CAT. PAGE QUANTITY UNIT TOTAL
NO. MO. DESCRIPTION ORDERED PRICE PRICE
D
(=l ©
5% Sales Tax
Name call {Mass. Residents)
Address
City State Zip Shipping $3.50
[0 Check Enclosed [ Visa [ Master Charge [} $1 Enclosed for Catalog and Handling Min.
{$1 refundable with
PRICES SUBJECT TO CHARGE WITHOUT NOTICE first purchase) Amount
Card no. Card exp. date Enclosed
Signature

Many of the major items, such as transceivers, are availalbe at special discount prices. A complete list of these special
discount prices may be obtained by writing or calling our mail order department. If your order contains one of the
items on the current discount list our sales staff wili make sure that you receive the lower prices.

SPECIAL PRICING NOTICE

BANDPASS-AEJECT DUPLEXER
DPLA-144 FOR 144-174 MHz

Also available for -
54,220, 450 MHz.

$479

WACOM
*

These Band Pass Band Reject Cir-
cuit duplexers include the use of an
exclusive circuit developed for
WACOM, which provides superior
suppression of spurious sideband
noise between and adjacent to the
dupiex frequencies, When used with
a high Q filter, the Band Pass Band
Reject Circuit provides frequency
response curves with bandpass cavi-
ty characteristics at the frequency
to be passed and band-reject cavity
characteristics at the freguency to
be attenuated.

o k14

SPECIAL!
15% OFF ALL
HITACHI| SCOPES

=
T e

b ' e

=

HITACHI OSCILIL.OSCOPES
Smgle and dual trace, 15 and 30 hiHz All
fowr high sensitivity Hitaehi oscilloscopes
o demanding Hitach! i
are biackad by a 2ye .
epnaly as o as
rilcal s fierd
Ay
Z-axis

T Heal
. Pugs:

trhCao
acilliosoepes affer impil
» V-302 30 MHz Dual Trace  $850.50
» V-301 30 MH2z Single Trace $670.50
o V152 15 MHz Dual Trace $625.25

® Model TA-33

® pModel TA-33, 3 elements, 10.1 ® AK-60 mast plate adapter —
dB forward gain (over isowopic $14.50
source) — $264,00 ® Mode!
$304.75
® Model MPK-3, 7500 Watts AM/ ® Model
CW and 2000 Wauts P.E.P. SSB — §392.75

CL-33, 3 elements —

CL-36, 6 elements —

g
=
5
B
3
%
=4
3
-3
(=
-
-3
o

$67.75 ® Modael CL-203, 3 elgments —
$290.00

®Model TA36, 6 elements — ®Model TA20 KR — 40 meter

$392.75 conversion kit — $119.50

SPECIAL! 25% OFF ALL MOSLEY ANTENNAS.

v V-151 15 MHz Single Trace $490.57

P.0. Box 27, Medford, Massachusetts,02155 — TEL. 1-617-391-3200



Roy Cawthon N4CEY
2402 Plymouth Lane
Norcross CA 30071

Egad! An Easy-to-Build
Synthesizer!

H ave you ever been dis-
satisfied with having
to buy a new crystal each
time you wanted to change
frequencies on that inex
pensive receiver kit you
bought?

This article will introduce
you to an easily-built fre-
quency synthesizer that can
be adapted for two-meter
ham band or weather satel-
lite use.

If you are tired of being
confined to the three or
four channels in your crys-
tal-controlled receiver, let
me show you how you can
have 299 channels for
about twenty cents apiece.

RIZWT AAND
CIRCULAR ANTIZINNA

JANEL MQOEL 137PB
PRE aAMF

Galil = 18dB
N F =1.8dB
1
O 7 MHE |
@— IF 8TRIP |

4 CHAMMEL CRYSTAL

CONTROLLED OSCILLATOR

That's really not bad con-
sidering that crystals cost
from five to six dollars each
these days, and 299-posi-
tion rotary switches are
even more expensive!

By now, | am sure that
you have asked vyourself
just why you need a 299-
channel receiver, anyhow.
Let me tell you how it all
got started for me. A couple
of years ago the Soviet
Union started leaving some
of their Meteor-series
weather satellites operating
over the United States. This
stirred up my interest con-
siderably, since up until
1976 | had used only United

leca | —@

JANEL MODEL 14404

RF CONVERTER

FREQUENCY INPUT =13% TQ 138 MMz
CONVERSION GAIN = 50dB

IF =243 TO 27.3 MHz

LG =107 MHz S5th OVERTONE CRYSTAL
W F -22de

SLANNED
SYNTHESIZER
ADDITION

Fig. 1. Receiver block diagram.

210
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States satellites.

At that time, my receiver
was all crystal controlled,
and the Meteor spacecraft
used different frequencies
in the 136- to 138-MHz
band. It took me two weeks
to get a new crystal for the
receiver; by that time the
bird was programmed not
to broadcast for a while, so
| finally had the 137.3-MHz
frequency available but no
satellite. This really sounds
like Murphy at work.

It was not until 1978 that
things got stirred up again.
The Soviets now had a
Meteor operating over the
United States with high
resolution—about one
nautical mile resolution.
This was discovered by Bill
Watt in Conyngham, Penn-
sylvania, using a scan-
nerfsynthesizer arrange-
ment. Naturally, | contact-
ed Bill and found out the
new frequency in use as
well as the type of equip-
ment he was using. This
time, the frequency in use
was 137.15 MHz, and again
| was stuck without a crys-
tal.

It now was becoming
rapidly obvious that | had
to do something to give the
receiver some frequency
agility. For all 1 knew, the
next Soviet satellite would
be on yet another fre-
quency. The idea for a syn-
thesizer for use in the satel-
lite band seemed reason-
able. The synthesizer would

have the stability of a
crystal with the agility of a
variable-frequency oscil-
lator.

First of all, | wrote down
some specifications to
shoot for in the design of
the synthesizer addition.

1. The receiver will op-
erate with inputs from 135
to 137.99 MHz.

2. Channel spacing will
be 10 kHz to provide 299
channels. The 10-kHz spac-
ing was deemed adequate
since the receiver ©f is 30
kHz wide. This would give
some desirable overlap. -

3. Reference frequency
feedthrough from the loop
phase detector will be kept
to a minimum since it
would modulate the vco.

4. All spurious responses
will be 50 dB below the car-
rier.

5. Vco output will be a
minimum of 250-mV p-p in
order to drive the SN76514
mixer located in the re-
ceiver.

6. The synthesizer lockup
time between channels will
be 0.5 seconds or better de-
pending on final loop band-
width and damping factor.

7. The loop damping will
be between 0.707 and one.

8. Double power-supply
regulation will be used on
critical circuits.

9, Good rf construction
practices will be used.

After this 1% of inspir-
ation came the fun part!
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Fig. 2. Voltage-controlled oscillator and low-pass filter.

The work lasted several

months.

In discussing the synthe-
sizer design, each section of
the loop is reviewed
separately. A short loop
analysis is also given. |
began the design by making
a block diagram of the ex-
isting station receiver. This
appears in Fig. 1. A Janel
converter is used in this re-
ceiver due to the excellent
construction techniques
and circuit design by Janel
Labs. This converter has
worked flawlessly for
several years now, and it
seems as good as the day it
arrived. Recently, the
137PB preamp was added.
The 1.8-dB noise figure
allowed me to hear the ATS
satellites quite well on a
simple dipole.

From the block diagram
comes the first vital infor-
mation needed in the de-
sign of the synthesizer. This

information is the frequen-
cv range over which the de-
vice will operate. tn my
case, | changed the original
110-MHz crystal in the
Janel to 110.7 MHz. This
makes the synthesizer out-
put frequency exactly 100

To divide by Count loaded Qa input

9
8
7
6
5
4
3
?
i
0
i0 MHz 1 MHz
section section
9 9
minus 5] 4
equals 3 5

Photo A. A view of the dish antenna shows the usual tin-
can feed. Three cast-iron barbell weights comprise the
counterbalance. The S-band converter sits below the dish,
shielded from the rain in its plastic trash bag. The dish
diameter is six feet; the preamp is mounted at the feed.

MHz below the receiver in-
put and simplifies the num-
ber crunching for the
divide-by-n counter inter-
face. Now, simple sub-
traction says that the veo in
the synthesicer phase-
locked loop will run from
35 MHz, corresponding to a
135-MHz input, to 37.99
MHz, corresponding to
137 99 MHz.

The veco was designed

around an RCA CA3028 dif-
ferential amplifier IC,
whic¢h appears in Fig. 2. One
section of the IC is used in
the oscillator circuit while
the other side is used as an
LO buffer. The circuit is
useful up to 100 MHz or so
by manipulating the tank
circuit values. Also, it is
quite linear over several
MHz. In this case, the vco
center frequency is 36.5

Qb input Qcinput Qd input
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
B L H H L
7 H H H L
8 L L L H
9 H L L H
Table 1.
100 kHz 10 kHz
section section
9 g Terminal count
9 9 Number counter sees to divide by 3500
0 0 The number of counts to reach terminal count.
The number the counter is dividing by.
Table 2.
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Photo B. An overali view of the station. The receiver is at

the left.

MHz, which corresponds to
136.5 MHz, or the center of
the satellite band.

A graph of the vco
linearity was plotted to
determine its sensitivity,
Ko. in radians/sec.fvolt. The
graph was made by discon-
necting )1 and applying a
precision dc¢ bias voltage
through R7 into CR1 and
CR2. With TP1 at zero volts,

grounded, R6, the zero loop
phase error pot, is adjusted
to vield 36.5 MHz on point
A.

The graph was then plot-
ted in 100-kHz increments
while noting the tuning
voltage at TP1 required to
produce the change. A plus
voltage of 849 volts in-
creased the frequency from
36,5 MHz to 38 MHz. In

2 METER AMPLIFIER

CLASSC
PA1-10

$79 95

Works with all hand held and portable units.
1-3 watts in, 10-25 watts out, 4MHz band width.
Operates from 12-14 VDC, Sclid state RF switching.

THS ELECTRONICS |

" RD 1, Box 195, Greene, NY 13778
Phone 607-656-8071

324

vrea®
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Fig. 3. Vco linearity curve,

order to go down to the low
end, 35 MHz, a negative
voltage must be used. A
voltage of —8.2 volts was
needed to go from 36.5
MHz to 35 MHz. The final
curve appears in Fig. 3. The
linearity of the vco is ob-
VIOUS.

Please note that L3, the
1.2-uH inductor, is an op-
timum value. Using this
value of inductance re-
quires the zero loop phase
error pot to place an op-
timum bias on the varac-
tors. This bias gave the best
linearity at this frequency
range. The sensitivity of the
vco was set by R7, the

100k-Ohm resistor. | decid-

ed on the 100k value and
limited the vco tuning
range to around eight volts
either side of zero. This
leaves a four-to-five-volt
tuning margin on each side

of the loop filter at band-
edge. Finally, the vco sen-
sitivity was calculated from
the graph, as follows, and is
used in the analysis of the
phase-locked loop.

Vo sensitivity in radians/
sec./volt) is equal to
2mAF/AV. Delta F is equal to
3 MHz, and Delta V is 16.69
volts. Kg now works out to
be 11293 times ten to the
sixth power radiansfsec./
volt. This is the sensitivity
of the vco alone. The vco
sensitivity at the phase
detector input must cen-
sider the divide-by-ten pre-
scaler as well as the divide-
by-n counter.

After completing the vco
design, the high-frequency
divide-by-ten prescaler and
programmable 3500-to-
3599 divider were thought
out. These portions of the
synthesizer appear in Figs. 4

LINEAR

BOOK
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and 5. The purpose of the
divide-by-ten prescaler is to
lower the vco frequency a
bit so that the program-
mable counter can function
reliably. The output of the
prescaler is 35 to 3.799
MHz, and this feeds the
programmable or divide-by-
n counter, | used an
MC12013P |C for the divide-
by-ten circuit; however,
almost any prescaler IC will
work.

Looking at the circuit,
transistor Q1 buffers and
amplifies the vco output to
a sufficient level to ensure
proper counting by the pre-
scaler. Transistor Q1 has a
fixed gain of ten, and C15
couples the desired amount
of rf into the MC12013P.
About 0.8-volts pp of rf is
needed at pin 15 of the
12013P to ensure proper
counting.

The programmable
counter has the responsibil-
ity of dividing the vco out-
put into 10-kHz increments
over the 299-channel range
when the loop is locked. To
do this, the counter has to
be designed to divide-by-
3500-t0-3799 in 299 steps.
The following formula
shows how the desired
counter range was derived:
n (number counter divides

by) is equal to: (3.3
MHz —3.799 MHz)/1000
Hz.

Dividing each frequency
by the 1000-Hz reference
vields the desired coverage
of the counter. The 1000-Hz
frequency is the phase
detector sampling frequen-
cy or reference frequency.
A 1000-Hz reference is
needed at the phase detec-
tor to provide the 10-kHz
step at the vco. This can be
proven, as follows. For the
moment, assume that the
loop is locked and that the
counter is set at divide-by-
3500. The wvco frequency
now equals: Fycq is equal
to (prescaler)(divide-by-n
number)phase detector
reference). This yields (10)
(3500)(1000), or 35 MHz.

If the programmable
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Fig. 4. Phase detector, loop filter, reference for phase detector, and vco prescaler.
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Fig. 5. 3500 to 3799 programmable divider.

counter is advanced to
3501, the wvco frequency
now becomes Fy g is equal
to (10)3501X1000) or 3501

MHz. The vco now has in-
creased in frequency the
desired 10 kHz, and it will
increment 10 kHz each

time the counter is ad-
vanced one step.
It should be apparent

that the vco really is given
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no choice about the fre-
quency it takes when the
loop is locked. When the
loop is locked, the program-
mable counter output will
be 1000 Hz and the 4044
phase detector will keep it
and the reference in phase
on the trailing edge of the

Ctwo 1000-Hz waveforms.

Any phase difference that
occurs is used to steer the
it remains
locked to the reference.
The nature of the loop is to .
reflect the stability of the
low-frequency 1000-Hz ref-
erence to the high-frequen-

Next, | would like to give
insight inte how
the programmable counter
functions. To begin, let me
say that the counter actual-
between two
numbers. One number is its
terminal
count while the other is a
BCD start number. The ter-
minal count is 9999 while
the jam set inputs accept
the BCD starting count. The
BCD starting count cemes
from the thumbwheel
This de-
converts the BCD
data from the switches into

+5Y
?J Q 77
+5v +5V
& REREELS RE 1.5K a RT 15K
TO FIGURE 5 F i
A B [ D
Fig. 6. 1-MHz thumbwhee! switch decoder.
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Fig. 7. 100-kHz and 10-kHz thumbwheel switch decoder. Two are required.
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the proper BCD number for
the counters.

When the receiver is set
to receive 135.00 MHz, the
counter is doing division by



3500. Te do this division by
3500, a count of 6499 is
loaded into the jam set in-
puts. This 6499 becomes
the counter’s starting point.
The count load line on the
74196 counters jams in the
start count of 6499 and the
ICs begin counting to ter-
minal count. 1t will take
3500 counts to reach the
terminal count of 9999
Therefore, the MSB on the
last counter is a divide-
by-3500 output.

To divide by larger num-
bers, the starting count is
simply made smaller since
more counts are needed.
When the counter arrives at
terminal count, the 7430
NAND gate senses the con-
dition and clears flip-flop
U6. This loads the starting
number. Upon the next
transition of the clock from
zero to one, the Q out-
put follows the D input and
the counters count to ter-
minal count once more. A
sample truth table for one
counter is given in Table 1.

This truth table is gen-
erated by the thumbwheel
switch decoders (Figs. 6 and
7). The decoders drive the
10-kHz, 100-kHz, and the
1-MHz counters. The 10-
MHz counter has a three
hard-wired on its input
since it does not change. An
interesting feature of the
1-MHz decoder is that it has
to change only from five to
seven. Since the switch will
rotate from zero to nine,
the 74150 selectors are
wired to insert a five into
the counter if an illegal
code is selected. 110, 1, 2, 3,
4, 8, or 9 is selected, the syn-
thesizer is operating in the
135 band.

Please remember that
when | speak of numbers
such as the above 5, 6, or 7,
and the hard-wired three,
these are numbers to divide
by and not the actual
counts to be loaded. In the
10-kHz and 100-kHz sec-
tions, the thumbwheel
switch simply rotates zero
to nine. The actual counts
loaded here range from

zero-loaded for nine to
nine-loaded for zero. The
examples in Table 2 help il-
lustrate the counter func-

tion.
When the counter is at

3799, the 6499 is simply
changed to 6200. | have
used this counter that | de-
signed, along with varia-
tions of it, in many designs.
It can operate at quite high
speeds as well as perform
some strange divide func-
tions.

The next important por-
tion of the synthesizer is the
phase detector. This design
utilizes the MC4044 phase
detector; however, the
charge-pump portion is not
used. The phase detector
generates an error that is re-
lated to the phase differ-
ence between the 1-kHz ref-
erence frequency and the 1-
kHz output from the pro-
grammable counter. The
phase detector has a cer
tain gain in volts/radian.
This value is known as Kd
and was found to be 0.7
volts/radian for the 4044
used here.

The phase detector
reference or sampling fre-
quency of 1000 Hz is de-
rived from a stable source. |
have used a 10-MHz crystal
oscillator as the system
standard. The output is
simply divided down with
simple divide-by-ten stages
to the desired frequency of
1 kHz. [t is a good idea to
build all of the reference
frequency generating cir-
cuits in a highly shielded en-
closure, In my case, the 10
MHz was only 700 kHz
away from the receiver i-f
so that the shielding was
very necessary.

The two outputs from the
phase detector are summed
together in the loop filter. 1
use a differential summing
loop filter. The loop filter
has about a 10-Hz band-
width, or wp. To keep the
vco quiet, a two-pole post
filter was added. This filter
breaks at 50 Hz. [t was nec-
essary to keep the loop nar-
row so that the vco re-
mained fairly pure. Any AM
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L
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= BY 3500 TO 3743
289 SELECTIONS
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MCan4as
PHASE 1€ Hz
DETECTOR REE
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- BY 10,000
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10MHz TCHO
OR SIMPLE
CRYSTAL
CIRCUIT

Fig. 8. Synthesizer block diagram.

RZ

FROM ¢

CETECTOR "1

208 L— QUTPUT

Fig. 9. Basic loop filter.

or FM modulation on the
vco control line could ren-
der the synthesizer useless.
| have not experienced any
problems with 60- or 120-Hz
modulation on the vco. If
this were a problem, the
loop bandwidth could be
opened up a bit to track this
out.

Finally, the output of the
post filter connects back to
the vco and closes the loop.
The polarity of the tuning
voltage is always such that
the wvco is driven until
its counted-down output
matches the 1-kHz refer
ence. A block diagram of
the synthesizer is shown in
Fig. 8.

Next, 1

would like to

show how 1 derived the
values for the loop filter.
The calculations used were
simple and can be looked at
in greater detail in refer-
ences one and two. A good
place to begin is by looking
at what is given.

1. Phase detector sensi-
tivity, 0.7 volts/radian.

2. Vco sensitivity, 1.129
times ten to the sixth power
radians/sec.fvolt.

3. Damping factor, 0.707.

4. Lock-up time, 0.5 sec.
between channels.

5 Vco sensitivity at
phase detector input is
equal to 1.129 times ten to
the sixth divided by
3650(10). This yields 30.94
radians/sec.jvolt.
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The sketch of the loop fil-
ter (Fig. 9) shows that a
value is to be found for C
plus R1 and R2.

The first thing | did was
to determine the wp of the
loop in radfsec. First of all,
it is necessary to consult a
table of the second order
loop step response. Know-
ing that the desired damp-
ing is 0.707, the time for the
peak overshoot to settle
out to 5% of its final value

XF-107C

3OKHz 8 POLE
£h IR og

/ 15-800F  i-366F |

b 13 TURKE # 26

Fig. 10. 10.7-MHz FM i-f strip.

is at wp{t) is equal to 4.5
The value for tis .5 seconds
or the desired lock time. To
determine the wp of the
loop, the formula is ar-
ranged as follows: wp is
equal to 4.5/0.5 sec., which
equals 9; 9(3.14) is equal to
28.2 rad/sec. To calculate
the value for R1, the follow-
ing formula can be used
since wp is now known:

wn = VK KdKa/R1C

Ll
33uH

L ——— (- LiMITER DuTPUT
cis 107 MH2 USED
FOR SWEPT TEST

The value for Ky is two,
since a differential sum-
ming loop filter is used. In
order to determine R1, the
formula is rearranged to
solve for R1. Also, a random
value is picked for C. |
chose to let C equal 2.2 uF
so that the resistor values
would remain reasonable.

wn = VKoKdKa/R1C
(wn)? = (KoKdKa/R1C)

R1C(wn?) = (KoXKd)Ka)
R1(1.749 x 10°3) =
30.94(.7(2)
R1(1.749 X 10-3) =
43.316
R1 = 24.766k

Now that the value for R1
has bheen determined, R2 is
calculated as follows:

R2C = 2(.707)wn
R2C = 1.414/28.2
R2C = 05014

Let C equal 2.2 uF
then R2 = 22.791k

Since it would be gquite
difficult to get exact values
for R1 and R2, the closest
value available is used. R1
is made the standard value
of 249k, 1%, and R2 is
made 226k, 1%. A point
worth noting here is that the
two-pole low-pass filter fol-
lowing the loop filter does
add extra pole locations to
the response. 1 have not had
any instability problems
from the fact that it is there.
A more rigorous analysis for
the loop could be done to
include this filter for those
who desire to do so. The

Parts List
Fig. 2
Ci -001-yF leedthrough
ce2 .01-uF monohihic
Cc3 .001-uF mono
Ca 001-pF mono,
<5 100-pF silver mica
fol:] 061-uF mono.
T 001-uF mono.
C8 Q01-pF leedihrough
Lot} 01-uF mono.
<19 3.1-pF mono:
G 0.1-pF mono
GC12 0.22-uF mylar™
G13 0.44-4F mylas
CR* 1H51454
CR2 1N5145A
La 10-uH )
L2 10-uH }
L3 1.2 uH ) shielded
& 10.uH )
L5 10-uH ]
23} 100 Ohns, 1%
A2 1k, 10%
R3 470 Ohms, 10%
B4 33k, 103
/!5 33k, 10%
a5 10k, 20-1urn PCE pot
R7 100Kk, %
18, R& 47 Ohms, 10%
|10 10K, *%:
] 10k, t%%e
n CA3028
uz 741
Fig. 4
c1 0.1-uF mana,
G2 100-pF silver mica
C3 2.2-xF mona.
Ca 2,2-4F mona,
ca 100-pF silver mica
{e::] 0.1-.F mong.
c7 0 1-4F mona,
C8C11 0.1-4F meno.
c12 {01-4F meno.
ci3 01-4F meno,
C14 .01-4F mngno,
C15 3-15-pF variable
(o3} 0.1-4F meno.
c1? 0.4wF mono,

18 01-pF mono,
R1 3.3k, 10%

R2 3.3k, 10%

R3 24 9k, 1%

R4 249k, 1%

R5 22,8k, 1%

R& 228k, 1%
f7.R8 47 Ohms, 10%
A9 22k, 10%

R10 0k, 10%

/11 1K, 10%

Rz 100 Ohes, 15%:
R13 820 0hms. 10%
Ris A7k, 10%

RiS 1k, 10%

R16& 35K 10%

o1 2N3947

U1 MC4044

u2 1 M308

u3 7490

usus T4L590

Ug 7490

u7 MC12013P
Fig. 5

<i.c2 0.3-uF moro.
Ri,F2 3.3k, 0%
U1-Ua 74196

us 7430

ug 7474

Fig. 6

At-Ra 4.7k 10%
R5-R7 1.5k, 10%:
C1-C3 £.1-4F mona.
ut-u3 74150

Fig. 7

C1-C4 0.1-yF mono.
R1-Ra 4.7k, 10%
RE&-RE 1.8k, 10%
u1-u4 74150

Fig. &.

CR1 VYH148 bridge rectifier
GCR2 VH148 bridge rectitier
c1 1100 pF, 50 ¥
c2 1.0 xF, 50V
c3 100 pF, 50 ¥
C4 1100 uF, 50 ¥
cs 10 pF, 50 ¥
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c6 100 wF, 50V

cr 1.0 uF, 50V

9233 1.0 uF. 50V

o] 1.0 4F, 50V

c10 100 wF, 25 V

1 100 xF, 20V

c12 100 uF. 25V

c13 100 (F. 25V

Cia 4800 F, 50V

Ca5 1.0.F. 80V

Ci6 100 uF, 10V

51 DPOT toggle swilch

F1 2638 fuse

™ F-2C3UIF-93X transformer
sarias

u1 7E624GP + 24-V requlator

vz 7924CP - 24-V requlator

3 T612CK + 12-V regulator

U4 TB15CK + 13-V regulator

us T9120K - 12-¥ regulator

us 7915GK — 15-¥ regulator

u7 TEHOS +5-V, 5-A requlator

Fig. 10

1 01-4F mona.

c2 001-4F feedthrough

c3 0 1-xF mono,

Ca-Ce 0.1-aF monc.

G7 01-4F mono.

c3 15-60-pF variable

Co 1-36-pF variable

C10 .0014= feedthrough

c1 01-4F moao.

c12 0.1-x= mona.

Gi13 1-14.pF variable

G4 3300-pF

C15 0.1-uF rmono.

C16 01-uF mono.

G17 0.1-uF mono.

G13 O1-uF mono.

L1 33-uH inductor, IR-2

T Yellow-dot toroid,

9 turns #26 primary,
13 turns #25 secondary

FL1 XF-107C Spectrum International
A1,R2 10 Ohms, 10%

R3 2.2k, 1%

R4 27K, 10%

Ui SN76514

uz MC1351

Fig. 11

C1 0.1-uF mone.

c2 0.1.uF mono.

Cc3 0,1-u4F mong.

C4 1.0-uF mono.

C5 22-pF silver mica

Cé 25.uF electrolylic

c7 100-uF electrolytic

c8 Q.1-uF mono.

ca 1 ¢-uF mono

Ci0-C1n

ciz

C13-C17 0 1-u4F mono

CR1 1NG14

CR2 1Ng14

CR2 1HZ2484

CR4 1.7.¥, 23.-mA LED

L1 10-mH inguctor

o] 213347

Qz 2MAGI3

Q3 2N39s7

Qs 2NIRLT

[+ 2N2270

R1.R2,R11R12 47 Dhmis

R3 1x

R4 104, 22-turn pol

A5 ARG 10 Ohms

A7,R8 R20.RZY,

A29,RA0.732 10

RO,R%7 100%

A0 4 7k

R13 220 Ohms

Riz Sr, 10-turr. panel mounl

R15,R19 1 meg

Ri& 15

R18 580k

R22,R24 R25,R26 4.7k

R23 3.3k

R27.R28 3.3k

R31 120 Ohms

R33 560 Ohms

U1 MG 1438

uz MC1454

u3 741

U4 7474

us 4020

Ug 4020

K1 24-V goil, 110-V a¢ DPDT
conlacts, 5 A

81 SPST Push-button



synthesizer changes chan-
nels smoothly and settles
out quite fast, so [ feel that
it works fine for me. It is
most important to have this
post filter in the circuit. This
is where the majority of
the undesirable compo-
nents coming from the
phase detector are finally
removed.

When the loop was
locked and checked out,
the design goals were re-
viewed. The following re-
sults were obtained.

1. | have not found any
spurious responses in the re-
ceiver from 135 to 137.99
MHz. The synthesizer is
heavily shielded and plenty
of bypassing is used on
power rails.

2. The rf output level is
around the desired 250-
mVY p-p range when the
SN76514 mixer is driven.

3. The synthesizer cutput
was looked at on a spec-
trum analyzer and the
1-kHz reference was not de-
tectable above 50 dB below
the carrier.

4. The loop lock time was
around the 0.5-sec. value
for total settling.

5. The programmable
counter advances the vco
in 10-kHz steps.

Finally, 1 have included
the remainder of the sche-
matics that complete the
receiver package. First, a
schematic of the 10.7-MHz
i-f strip | use is given (Fig.
10). The SN76514 double-
balanced mixer is used to
convert the Janel converter
i-f to the final i-f of 10.7
MHz. The toroidal trans-
former steps up the 1200-
Ohm impedance of the mix-
er to about 2000 Chms to
drive the i-f filter. The if
filter is an eight-pole 32-kHz
model from Spectrum In-
ternational. The filter feeds
the limiter/discriminator 1C.
An MC13517 quadrature de-
tector chip is used to de-
modulate the FM signal,
and it drives the video pro-
cessor through U1B. The
MC1351 is a convenient IC
to use since it has a special

HSVAC
TO TAPE DECK

‘J 24VDC POWER

RELAY

Kt CR3
2S84

R20

a7

R!®
IMEG

RZO

10K
ity L a5y
o a2 ;
L 284083

47K R2&
4 TR

ci7  *5¥ v
| 5
# R24
47K
16 IKHz
—eia cx 2
2
4020
| SLR
I 8
1 1 -5V
‘?we A2S  +5y
o 47K
Ll B arf® £

i p- RESET

,L SYSTEM

2N394T

i7T 4 MINUTE TIMER

Fig. 11. Audic amp, carrier-operated relay, and pass timer.

limiter output on pin
twelve. This low-impedance
test point is invaluable dur-
ing alignment with the
sweep generator. The
sweeper detector is placed
here to monitor the shape
of the i-f filter as well as to
check limiter performance.

The next circuit that is in-
cluded is the carrier-operat-

ed relay and timer | use for
automatic recording of
passes (Fig. 11). This timing
circuit was designed
around the 4020 series
counters. Since the clock
for the counters is derived
from the stable system ref-
erence, accurate timing is
achieved. These counters
will outperform the usual

NES55-type circuit in this
application. The problem
with the NE555 is that an
accurate timing period can-
not be achieved over fong
durations. The capacitor
values become too large
and so does the associated
timing resistor, It is possible
to use the large-value tim-
ing capacitors in the NE555
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circuits; however, large pre-
cision capacitors are hard
to come by. Anyway, | feel
the NE555 is long overdue a
rest.

The way the entire circuit
functions is as follows. A
sample of the receiver
audio is amplified by U3
and passed through a high-
pass filter. When noise is
present in the receiver, no
signal, the high-frequency
component is rectified by
the TN914 diodes and ap-
plied to the gate of an
N-channel FET. The dc level
is sufficient to bias the FET
off. The gate is placed neg-
ative to turn off the device.

Now, as the receiver be-
gins to quiet down upon re-
ceipt of a signal, this dc
voltage on the FET gate be-
gins to rise towards zero. As
the voltage rises, the FET
will finally conduct and re-
set the flip-flop, U4. Please
note here that prior to using
the timer, the system reset
button is usually depressed.

It this were not done, one
would simply have to wait
until the timer timed out.

At this time, reset is ac-
complished automatically.
System reset is simply when
the flipflop is in the set
condition. This de-ener-
gizes the carrier-operated
relay, turns off LED CR4,
and resets both 4020
counters. Once the receiver
has acquired a live signal,
the flip-flop is switched to
its reset condition by the
FET. This condition will
energize the carrier-operat-
ed relay, turn on the LED,
and allow the 4020 count-
ers to begin counting.

It will take 17.4 minutes
for the counters to produce
a rising clock pulse to the
flip-flop, U4. At this point in
time, assuming the receiver
is back to the noise condi-
tion, the flip-flop will be
toggled back to the system-
reset condition. The carrier-
operated relay will turn off
any equipment, such as a

BETTER QUALITY

TOQUCH-TONE" DECODING

With this Touch-Tone® Decoder in
your radio network, you can turnon
lransmitters, controi attennae
direclion. and signal over public
and private telephone networks
The Telicne M-8917 accepls push-
outton DTMF signais from a radio.
teleshone, or prerecorded tape.
Pin se ectlable, logic level, binary
ocutpul carn drive a Schottkey TTL
gate, a low power transistor, a
CMOS or MOS device.

It's compact, complete, fieid
testad, and proven,

QOrange Park, Florida 32073

363

The I-CAN Company
P.O. Box 1417

(Adirondack Radio. ..

Your Rockwell-Collins dealer for the northeast and
Upstate New York---has the fabulous KWM-380 on dis-

play for your inspection.

teur station.

For the amateur who is only satisfied with the finest,
Adirondack Radic Supply will be happy to give you quo-
tations for early defivery for a truly professional ama-

Adirondack Radio Supply, Inc.

185 WEST MAIN STREET
AMSTERDAM, NEW YORK 12010 }

\ TELEPHONE (518)842-8350 -
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tape recorder, and wait un-
til the next pass of the satel-
lite (or transmission period,
in the case of WEFAX). The
17 .4-minute interval was
chosen to allow the satel-
lite to have time to com-
plete its pass and get over
the horizon.

Other time intervals can
be set easily simply by se-
lecting another output from
the 4020 counter. | have
used this timer and carrier-
operated relay circuit to
automatically record
TIRQS N passes as well as
the Soviet birds when | can
catch them on. It is neces
sary to have an omnidirec-
tional, circular-polarized
antenna connected to the
receiver for unattended log-
ging of passes.

The power supply (Fig.
12) deserves some mention
only in that both the £12-
and *+15wvolt supplies use
dual regulation. The ap-
proximate 32 V dc is first
regulated to + 24 volts and
then to +12 and £15. The

+5-volt supply has only
one regulator.

In conclusion, | would
like to say that the receiver
has been a pleasure to op-
erate. Combining all the cir-
cuits into a small compact
unit makes the station
much easier ta live with.
The synthesizer addition
has not ceased to amaze
me yet. Having 299 chan-
nels at your fingertips sure
does beat swapping crys-
tals.

If vou address any ques-
tions to me, be sure to send
me an SASE. R
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5-1 $232.80 2 Meter
S5-IT $260.90 With Tone Pad
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5-3 $264.350 2 Meter 5 Watt
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AZDEN PCS-2000
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~ Reader Service—see page 274

For the first time, ham opera-
tors are tinding out just how
poorly designed most vertical,
omnidirecticnal VHF anten-
nas really are.

AEA university level re-
search has proven that most
antennas now being offered
create unwanted coupling of
RF currents onto the antenna
support structure and coaxial
feedline shield from the
fransceiver.

Proper design and de-
coupling an the new AEA
ISOPOLE™ virtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna—
equivalent to doubling your
power in all directions on the
horizon relative to an ideal half-
wave dipcle, or 6 db gain over
a typical one quarter wave-
length groundplane antenna.
The most popular 2 meter
omnidirectional “gain” anten-
nas are unable to achieve the
gain figures for an ideal hall-
wave dipole, resulting from
poor feedline decoupling.
Plus! The new AEA
ISOPOLE™:

* reguires no tuning.

* i5 easy to assemble.

« covers a bandwidth nearly
double the two meter ham
band.

370

e

P14

WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE?

infroductory FPrice:
isopole 144 — $49 85
fsopofe 220 — 344 95

* has less than 2:1 SWR over
the entire 2 meter band.

= has a beam pattern inde-
pendent of feedline length.

« requires no ground plane.

= features completely weather
protected RF connections.

* 15 designed for maximum
legal power.

* mounts easily on a standard
TV mast. (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
simple tester you can use to
see just how much RF spill-
over Is coming off your own
equipment.

The design is included in
a copy of our free booklet:
FACTS ABOUT PROPER
VHE VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
ISOPOLE™, write or call
Advanced Electronic Applica-
tions, Inc., P.O. Box 2160,
Lynnwood, Washington
98036, Call 206/775-71373.
T . |
= ’ Facyy

| POERER Vaur
A3,

/| DEsiGN®

G

——_—————

Brings you the
breakthrough!
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DX

from page 14

each callsign is followed by two
numbers; the first is the credit
far countries on the “active” list,

and the second number is the
totai of active plus deleted coun-
tries credited to each Honor
Roller.

Presently, 310 active coun-

tries out of a possible 312 are re-
quired to make DXCC Honor
Roll. While you may have a 310
sticker on your DXCC certifi-
cate, you probably aren’t on the
Honor Roll, because just about
everyone has had a few coun-
tries moved from active status
to deleted, lowering our “real”
total. On December 1, 1980, the
active total will drop to 318, as
Japan's Okino Torishima reef,

741, will be deleted. It has
counted since 1978. Here's the
story. ..

In preparation for the WARC
79 frequency conference in
Geneva, the ARRL began con-
solidating its position as early
as the late 1960s. Japan, with its
very powerful Japan Amateur
Radio League, was obviously
going to be an important pariner
in the ARRL's efforts at WARC

RANK COUNTRY

(# of respondents)

W1 w2 W3
63 54 40

w4
113

W5 W6 W7 WB W%
a1 109 35 58 74
72 83 45 53 68

71 89 51 48 67
67 79 39 50 63

69 88 48 48 61
(&) 85 41 50 58
65 80 36 49 58
56 89 4 46 57
61 65 30 44 58
63 73 35 43 51
63 68 30 43 49

53 66 37 39 50
60 73 42 37 50
&7 70 36 38 46
57 78 39 37 37
62 77 36 38 38
48 66 32 32 44
53 59 23 34 45
46 76 40 36 34
51 58 25 33 42
47 63 36 32 39
46 74 32 30 28
39 65 23 27 35
41 60 28 30 n

1 BY China 55 48 38 95
2 VU Kamarans 51 42 37 89
3 XZ Burma 52 42 35 87
4 ZA Albania 44 38 35 84
5 VU Laccadives 46 41 34 80
6 VK Heard 50 42 35 85
7 70 PDR Yemen 43 34 36 73
a XU Khymer 50 45 35 85
9 FBSW Crozet 46 42 35 82
10 VU Andamans 43 38 36 76
1 CED San Felix 36 35 29 70
12 3Y Bouvet A 35 27 70
13 3X Guinea 36 29 29 65
14 FR Juan de Nova a3 32 29 64
15 FR Glorioso 30 36 3 67
16 90 Burundi 33 21 29 59
17 XV Viet Nam 32 36 29 70
18 HK Malpelo 28 26 22 50
19 YA Afghanistan 34 28 29 75
20 4W N. Yemen 27 26 26 57
21 60 Somalia 26 20 27 47
22 5A Libya 22 17 21 48
23 5X Uganda 24 21 17 50
24 HK Bajo Nuevo 25 21 21 51
25 7J Okinco Torishima 4 37 31 53
26 XW Laos 27 28 23 57
27 KS4 Serrana Bank 20 18 19 54
28 TN Congo 24 19 21 39
29 ZM Tokelau 43 31 20 51
30 A6 U.AE. 26 23 23 42
31 5R Malagasy 24 19 21 52
32 7Q Malawi 24 20 22 48
33 TT Chad 15 15 19 30
34 TY Benin 20 13 17 38
35 ZD9 Tristan/Gough 20 13 16 L8|
36 PY Peter and Paul 21 22 16 37
a7 VK Willis 29 25 23 37
38 FR Tromelin 21 16 i7 40
39 3CDb Annobon 16 19 19 a7
40 CE0 Juan Fernandez 19 14 16 34
4 Y1 Iraq 23 24 15 a7
42 VP8 S. Sandwich 24 19 17 34
43 D6 Comoros 22 17 21 39
44 ZL Kermadec 25 22 17 37
45 5V Togo 15 14 12 30
46 SV M1 Athos 12 LA 12 28
47 Abu Ail 20 15 13 26
48 VP8 S. Shetlands 14 11 16 29
49 52 Bangladesh 18 23 19 42
50 VK Mellish Reef 20 22 17 36

40 49 25 28 25
34 30 14 31 30
51 36 17 26 35
35 48 24 30 24
43 65 29 18 30
32 40 15 33 28
40 54 27 29 30
44 50 19 26 29
33 46 24 27 28
a1 58 3 21 20
44 50 26 18 24
42 49 19 22 27
34 53 33 25 )
36 38 16 27 21
37 48 18 i7 21
42 48 22 19 19
24 42 24 23 20
36 39 15 15 23
30 40 20 16 12
30 43 21 13 14
27 38 12 24 12
30 48 26 16 14
40 57 29 12 12
36 49 24 15 16
25 41 22 16 13
30 39 12 17 15
28 26 15 21 14

wo VE DX TOTAL
60 12 103 822
o3 " 92 713
52 10 7% 683
50 10 78 652
51 10 66 640
44 11 66 627
49 9 60 617
45 10 62 592
42 1 41 567
39 10 41 560
45 9 39 539
38 10 68 531
40 10 50 525
44 10 58 518
38 1 49 504
31 9 26 481
40 ] 52 465
36 10 32 459
32 8 55 454
34 9 31 449
40 10 28 431
34 9 29 402
31 9 36 373
32 8 28 370
28 8 47 368
32 4 23 360
29 7 21 357
25 8 51 356
34 5 22 350
22 5 37 348
26 6 16 342
30 5 21 340
27 7 19 325
31 3 28 313
27 5 30 312
31 7 23 310
21 5 33 309
26 4 16 298
21 & 14 276
21 3 13 276
12 5 38 271
26 3 14 270
28 2 25 267
25 4 14 263
19 5 21 259
25 4 22 256
26 3 9 251
21 2 9 245
22 4 26 239
12 2 8 237
19 4 13 235

Table 1. 822 DXers responded ta a survey conducted by The DX Bulletin; listed are the top fifty countries needed overall, worldwide.
The figures are raw numbers, not percentages, of respondents needing each country. Under each heading, in italics, is the total
number of surveys returned from that area.
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79. Late in 1975, as the JARL
looked toward its fiftieth anni-
versary the following year, the
idea was hatched to make a new
DXCC country which could be
activated by the Japanese.
From this idea came 7J1, which
officially became a DXCC entity
on May 31, 1976, and which was
put on the air the following
month by a massive JARL effort.

It was necessary to hire a very
large ship for the frips to the
reef; footings were made in the
coral and a steel scaffold was
constructed. The reef had
turned out to be under water
most of the timel One subse-
quent operation from Okino
Torishima utilized the steel
structure, but the demand con-
tinued and 7J1 still appears on
many a DXer's “need list.” Op-
position to the creation of this
DXCC entity by many DXers was
based on the fact that Okino
Torishima did not meet any of
the DXCC country criteria; its
status was purely political.
Following the cenclusion of
WARC 79, as 7J1 had served its
purpose, the matter came to a
head, and in June, 1880, the
ARRL’s DX Advisory Committee
of volunteers recommended de-
letion of 7J1. That was approved
by League management and the
deletion will become effective in
a couple of months. Meanwhile,
QSLs may continue to be sub-
mitted for credit for 7J1.

Other DXAC action in June
concerned the African “home-

readers responded. Naturally, in
the middle of the survey, in April,
an operation was conducted to
one of the countries which
would have otherwise appeared
in the top ten: Glorioso Island.
The survey showed BY China
still topping the list, as it has for
the past two decades. The basic
survey results appear elsewhere
in this column. Especially inter-
esting is the breakdown by call
area, showing that whatis super
rare from, say, the east coast of
the USA may be only so-so rare
from the west coast, and vice
versa, Everyone suffers, maybe
more or less equally!

PHONE BAND EXPANSION

Phone band expansion for
U.S. amateurs is a hot topic, one
affecting DXers dramatically.
The Western Washington DX
Club, among others, has circu-
lated a letter requesting that the
ARRL's Board of Directors con-
sider the matter, and they did in-
deed, at their July 24 meeting in
Seattle. The Board has now
come cut in favor of petitioning
the FCC to consider the topic.
While such may take severai
years and is still open to much
discussion, at least two parts of
the proposed changes are clear:
The 20-meter phone band would
he expanded, with the 14150-
14175 segment for Extra class,
14175-14200 for Advanced, and
14200 and above for General

class (plus Extra and Advanced,
of course). The other area of dis-
cussion is the 40-meter band;
when Canadians received per-
mission last fall to operate 7075-
7100, which is where most of the
rest of the world does its 40-
meter phone operating, U.S. am-
ateurs, contesters and DXers in
particular, felt left out. Expect
any phone band expansion pro-
posal to include this prime terri-
tory for U.S. amateurs, probably
Extra class only.

With those bands at 10, 18,
and 24 MHz from WARC of a
year ago still just a dream for
amateurs woridwide, don't ex-
pect action on phone band ex-
pansion to happen scon. Dis-
cussions are still underway to
decide if the new frequencies
from WARC are to be wide open,
mode restricted, class re-
stricted, etc. Let’s just hope we
get those new bands hy the time
the sunspots recede in a couple
of years!

ARRL DX CONTEST

iLast fall, in this column, we
carried on about new rules for
the ARRBL International DX Com-
petition, rules which were to
take effect in March, 1980, rules
which were rammed down con-
testers’ throats without proper
discussion and without allowing
time for due consideration of
their impact.

What the action amourited to

was a total change in the basis
for the contest, an activity with a
40-year history. The contest was
run last March under the new
rules, comments were then di-
gested by the ARRL and by their
Contest Advisory Committee,
and the CAC voted in June to
recommend that the major
change in the rules, allowing
DX-to-DX contacts, be rescind-
ed. So, next year, the activity will
pbe the same as in 1980, except
that it will be “the world working
the U.S. and Ganada” only. That
was the original intent in the
1930s and apparently contest-
ers felt it was a valid basis foran
operating activity. Single-band
competition, ancther change for
1880, will be retained.

JULY DX HAPPENINGS

Guiseppe De Gasperin 12YDX
operated three weeks from
Somalia, signing 603DX, when
time from his agriculiural con-
sultant duties permitted. Using
low power, a vertical, and fight-
ing poor band conditicns, he
worked 20 and 15 meters on
both §SB and CW, With 600DX
still active as this is written,
those west of the Mississippi
River were doing their best, but
many will probably go away
without Somalia’s arrow in their
DXCC quivers, due primarily to
the lousy band conditions.
Those lucky encugh to have
madethe contact QSL t¢ 12YAE,

lands” of S8 Transkei, H5 Boph- 1 2 3 4 5

uthatswana, and T4 Venda; BY 87 (1) BY 89 (1) "BY 95 (1) BY 84 (1) BY 89 (1)
there have been operations from XZ 83 (3) XU 83 (8) VS9K 93 (2) VS9K 79 (2) VS0K 88 (2)
all three of these areas, using VS9K 80 (2) XZ 78 (3) 70 90 (7) XZ 78 (3) VU-L 88 (5)
the special prefixes, and pres- VK9H 79 (6) VKSH 78 (6) VU-A 90 (10} VKOH 75 (6) ZA 85 (4)
sure has been building for a cou- XU 79 (8) VS9K 79 (2) XZ 88 (3) XU 75 (8) XZ 82 (3)
ple of years concerning their VU-L 73 (5) FBBW 78 (9) ZA 88 (4) ZA T4 (4) VK9H 80 (6)
DXCC status. As these places FB8W 73 (9) VU-L 76 (5) VK9H 88 (6) FB8W 73 (9) FBBW 78 (9)
are recognized by neither the ZA 70 (4) ZA 70 {4) XU 88 (8) VU-L 71 (5 VU-A 78 (10}
United Nations nor the Organi- 70 68 {7) VU-A 70 (10) FB8W 88 (9) VU-A 67 (10) FR-G 77 (15)
zation of African Unity, and as VU-A 68 (10} 7J 69 (25) VU-L 85 (5) 70 65 (7) XU 75 (8)

only South Africa even has an
embassy or consulate in them, [ 7 8 9 [}
DXAC recommended and ARRL il -

S L VS9K 82 (2) VSOK 98 (2) BY 91 (1) BY 82 (1) BY 88 (1)
this time would be inappropri- ;(/i gf g; §$ g‘; ((3 V)l(}zLags(?s) Vigr;:::}()z) Vgi';g'!(' 4()2)
fo. 56 Santi king S8, H5 .

Rgha T e VU-L 78 {5) VU-L 75 (5) VKSH 84 (6) ZA B2 (4) XZ 83 (3)
s S BY 76 (1) 7075 (7) VS9K 83 (2) VU-L 78 (5) VK9H 82 (6)
R = LM e VK9H 73 () 3Y 76 (12) ZA 83 {4) VKSH 78 (6) 70 75 (7)
it e el el XZ 72 (3) HK-M 73 (18) 7079 (7) XU 78 (8) VU-A 75 (10)
o ) S g Y FRIE 72 (14) XZ 71 (3) XU 76 (8) 70 77 (7) VU-L 73 (5)
cGua nor ackeptod ok DG, FRIG 71 (15) FRIE 71 (14) FBSW 74 (9) FB8W 69 (9) 3X 73 (13)

' HK-M 70 (18) CEX 67 (1) VU-A 74 (10) CEOX 68 (11) XU 70 (8)

there will be an official “starting
date” for their DXCC status.

In April, The DX Builletin (pub-
lished in Vernon CT) surveyed its
readers to determine the most-
needed DXCC entities; over 800

Table 2. This breakdown of the survey results, for the ten .S, call areas only, shows the difference
in needs on a geographical basis. The first number is the percentage of survey respondents
needing each country; in parentheses is the rank that country had in the overall survey.
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G. C. Broggini, ViaRoma 1, Ispra
Va 21017, ltaly.

Several operators at Austra-
lia's Willis Island continued ac-
tive, signing VK9ZG on 20
meters only. They will continue
through 1980, after which the
isiand's weather station will be
automated and technicians
from Australia wiil seldom be
needed. That will increase Wil-
lis's rarity dramatically. QSL to
VK30T, Stephen Gregory, Box
622, Hamiiton 3300, Australia.

San Hutson K5YY operated
from ZK2 Niue, A35 Tonga, and
KS6 American Samoa during Ju-
ly; it was his eighth expedition
since 1969. Concentraiing on
160, 80, 40, and 10 meters, San
made nearly 12,000 contacts
from the three spots, about one-
third of them on CW. His only
complaints were the constant
requests for QSL information
and for times when he might be
found on certain bands. As this
information was published in
the various DX bulletins, San
neediessly had to spend time
answering questions. Other-
wise, afl went well and the de-
mand for several countries, es-
pecially on the low bands, was
reduced. QSL to San Hutson
K5YY, Box 5299, Little Rock AR
72215 USA.

Dick Grantham VE1Al put
Canada’'s Sable Island on the air
for about 48 hours the last week-
end of June; a longer stay was
precluded by the authorities.

About 1300 contacts were
made, inctuding a fairly high per-
centage of Europeans and Jap-
anese. Conditions for working
Canadian and U.5. DXers were
not so hot on the higher bands.
Sable island, by the way, is six
square miles, has six permanent
inhabitants operating a weather
station, and is a difficult landing
by boat.

Erik Sjolund SM@AGD has re-
tired after eight years of travel-
ing for the Swedish government
and putting a number of rare
countries on the air. His last op-
eration was from Africa in the
spring, inclvding Guinea Bissau
JHAG, Swaziland SMBAGDI3D6,
Botswana A22GD0, and Rwanda
9X5LE. Erik was in another half-
dozen countries but could not
secure operating permission.
From the four above-mentioned
spots he made 9500 centacts, 95
percent on CW. QSLs for all
Erik's operatlons go to Joergen
Svensson SM3CXS, Berghams-
vagen 11, 586021 Sundsburk,
Sweden.

Another CW goodie in July
was AISE/KX6 on Kwajalein,
Marshall Islands. Dwight Sipler
was there about a week, used
equipment already In place for
the KX8DC club station, and
made 1700 contacts...650 in
the States, 550 in Japan, and the
rest around the world. His pre-
vious operation in March from
Kwaj netted 1900 contacts, also
all on CW. SASE to Dwight Sip-

ler, 1879 Shaw Ave., Pillsburgh
PA 15217 USA.

QSLs are stil eagerly sought
by many DXers for contacts with
YIMBGD Irag and LU3ZY South
Sandwich. Both take several
months and probably more than
onerequest, The previously pub-
lished routes for these two are
valid, but slow.

There is talk of an upcoming
operation from [raq, by Jordan-
ian amateurs along with the
Iragis, to happen in September.
If #t happens, the call will be
YHJY and QSLs will be handled
by WA3HUP. Nothing has been
forthcoming on Heard Isiand,
but expectations are for a De-
cember or January operation to
last about two weeks. And there
is talk of a possible operation
from 70 South Yemen, also
around December or January.

MAILBAG

Hugh Vandegrift WA4WME, a
member of the 1978 Clipperton
expedition team, responded to
our suggestion back in August
that BXCC credit might be
granted to someocne who puts a
very rare spot on the air. Hugh
says “the real thrill of heing a
DXpeditloner is not getting a
‘freebie,’ but hearing your own
station {regardless of the opera-
tor) and knowing that you are
hearing something that you put
together yourself.” Pretty hard
to argue with that, Hugh.
WA4WME has worked his own

station from 128 countries while
abroad! His letter concludes
with our quotation of the month:
“There are onty 19 countries that
are DXpeditions. . .ali the rest
are vacations.”

Comments on how easy it is
to make DXCC these days
brought a letter from another
old-timer, WOITV in Chicago.
Joe has just complated working
a hundred countries with his
five-Watt Argonaut and nothing
more than a vertical on 20, 15,
and 10 meters. His list of the
hundred is about half CW and
half SSB, about two-thirds on 10
meters, one-third on 15, and a
handful on 20. In conjunction
with our work on The DX Buile-
tin, we get regular reports from
WAZJOC, who uses an Argo-
naut and beam, and works really
rare stuff, right through pileups
and all.

Bob Beach W8LCZ penned a
letter from 33,000 feet, on his
way to Ascension island. Bob
travels on miltary tfransports to
various worldwide assignments,
but never knows encugh in ad-
vance to publicize his upcoming
operations. He has been on from
Thule, Greenland, Guam,
Hawaii, Peru, and as ZDBRB
Ascension I1sland. He carries a
transceiver and a collapsible
whip antenna, getting on the air
whenever possible.

Next month is QSL manager
list time again. Until then, keep
the letters and photos coming.
Thanks!

CONTESTS

from page 16

lowing details noted in the log:
datertime, callsign of the VK/ZL
station heard, callsign of the
station he is working, AS(T) of
the VK/ZL station heard, serial
number sent by the VKIZL sta-
tion, band. Scoring is on the
same basis as for the transmit-
ting section and the summary
sheet should be the same.
Phone and CW is combined for
the SWL sectionf

MONTANA QSO PARTY
Starts: 1800 GMT October 11
Ends: 2300 GMT October 12

Sponsored by the Butte Ama-

teur Radio Club and the Gallatin
Ham Radio Club, the contest is
open to all. Use all bands, CW
and Phone. There will be a rest
period from 0500 GMT to 1400
GMT on October 12th. The same
station may be worked on each
band and mode.

EXCHANGE:

RS{T) and state, province,
country, or Montana county.

FREQUENCIES:

Phone—1820, 3935, 7235,
14280, 21380, 28575. CW—1810,
3555, 7055, 14055, 21055, 28055.
Novice—A3730, 7130, 21130,
28130.
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SCORING:

Complete Q50s count 3
poinis. Qut-of-state stations
multiply the total number of
QSO polnts by the number of
Montana counties worked (56
maximum). Montana stations
multiply the total number of
QS0 points by the sum of Mon-
tana counties, states, prov-
inces, and countries.

ENTRIES & AWARDS:

Certificates will be awarded
forthe top score from each area.
A plague will be awarded to the
highest-scoring Montana sta-
tion and to the highest-scaring
out-of-state station. Logs
should show date and time in
GMT, band, and emission. Logs,
summary sheets, and an SASE
for results shouid be sent by No-
vember 15th to: Gene P. Shea
KB7Q, Gallatin Ham Radio Glub,
417 Staudaher Street, Bozeran
MT 59715.

JAMBOREE ON THE AIR
Starts: 0001 GMT October 18
Ends: 2400 GMT October 19

The World Scout Bureau
sponsors this 23rd Jamboree on
the Air. It is not a contest, justan
opportunity for Scouts, former
Scouts, or anyone interested in
Scouting and kids to talk about
Scouting. Hams invite members
of Scout units, individually or as
units, to visit, see, and hear ham
radio. No score, no specific ex-
change, no logs required, but
participation certificates are
available from the USA/BSA
JOTA Coordinator, H.A. Harchar
W2GND, 216 Maxwell Avenue,
Hightstown NJ 08520. Send an
SASE!

FREQUENCIES:

3940, 7290, 14290, 21360,
28990, 50.5, 3590, 7030, 14070,
21040, 28190, 50.05, 3750, 7125,
21140. Also, all 88TV and RTTY
frequencies!



QRP ARCI ANNUAL OCTOBER
QSO PARTY
Starts: 2000 GMT October 18
Ends: 0200 GMT October 20
The contest is open to all am-
ateurs and all are eligible for the
awards. Stations may be worked
once per band for @S0 and mul-
tiplier credits.

EXCHANGE:

Members—RST, statel/prov-
incelcountry, and QRP number.

Non-members—RST, state/
provincefcountry, power input.

SCORING:

Each member Q30 counis 3
points. Non-member QSOs are 2
points, and stations other than
WIVE count 4 points each. Multi-

pliers are as follows: more than
100 Watts input— x 1; 3¢.1-100
Watts input— x1.5; 10.1-30
Watts input— x2; 3.1-10 Watts
input— x4; 1.1-3 Watts inputi—
X B; less than 1 Watt input—
X 10,

Stations are eligible for the
following bonus points: + 300
for solar or wind power (100%
solar or wind power source),
+100 for battery power (100%
battery powen), for duration of
party. Use only one bonus, not
both!

Final score is total QSO
points times total number of
states/provinces/countries per
band times the power multiplier.
Any bonus points are added
last.

FREQUENCIES:

Novice—3710, 7110, 21110,
28110. S5B—1810, 3985, 7285,
14285, 21385, 28885, 50385.
CW—1810, 3560, 7060, 14060,
21060, 28060, 50360.

Note: VHF/UHF contacts
must be direct—no repeater
cortacts are allowed.

Try SSB on even hours and
don't forget the Novice freguen-
cies.

AWARDS:

Certificates to the highest-
scoring station in each state,
province, or country with 2 or
more entries. Other places will
be given depending on activity.
Cne certificate to highest-scor-
ing Novice/Technician overall.

One certificate for the station
showing three skip contacts us-
ing the lowest power.

LOGS & ENTRIES:

Send full log data, inciuding
full name, address, and bands
used, plus equipment, anten-
nas, and power used. Inciude
details on how bonus paints
were determined. Please indi-
cate if you are a Novice or Tech-
nician station. Entrants desiring
results sheet and scores, please
enclose a business-size envel-
ape with return postage. Logs
must be received by November
20th to qualify. Send all logs and
data to: QRP ARCI Contest
Chairman, Edwin R. Lappi
WD4LOO, 203 Lynn Drive, Carr-
boroc NC 27510.

AWARDS

from page 20

DX AWARD
FROM PUERTO RICO

I'm sure everyone recognizes
the callsign KP4AM/D as the call
used this past year for the great
Desecheo lsland DXpedition.
Well, Dave KP4AM, President of
the DX Club of Puertc Rico, just
dropped me a line and advised
me of the award being offered
amateurs by this respectable
Caribbean group.

8 x 8 x 8 Award

This award made available by
the DX Club of Puerto Rico now
has found a home with 350 re-
cipients. Requirements are to
work 8 stations in the Common-
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wealth of Puerto Rico and 8
other DXCC countries in CQ
Zcone 8 (CO, HI, HH, 6Y5, KP2,
KP1, VP2, etc.) for a total of 16
Q80s. There is no time limit and
special endorsements will be
given for singie mode or band
accomplishments.

A list of calls, countries,
modes, and bands certified by a
club’s officers or 2 amateurs
(GCR) should be sent with US
$1.00 or 4 IRCs to: Awards Man-
ager, DX Club of Puerto Rico, PO
Box 1061, San Juan, Puerto Rico
00902,

The ¢lub reserves the right to
request any or all cards be sent
the Manager before the award is
Issued. Note that KP4, NP4, and
WP4 prefixes are issued in

PUERTO RICO
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Puerto Rico and that KP4AM/D
counts for Desecheo [sland, not
for Puerto Rico.

DX AWARDS FROM MEXICO

The Mexico DX Club has two
very attractive awards being of-
fered to amateurs worldwide
and I'd like to take this oppor-
tunity to share them with you.

100 X Award

This award is issued by the
Mexico DX Club to licensed am-
ateurs and SWL stations who
confirm QS0Cs with stations that
have in their callsign cne or
more X" letters (XE10W,
WALXX, W7UMX, EAB3AX,
KB8AXC, KHEXX, etc.).

To apply for the award, you
must accumulate 100 points as
follows: 1 point is earned for sta-
tions (with X in their call) outside
Mexico; 2 points for contacting
stations in Mexico (with an X in
their call). [n addition, should
you have a QS0 with a member
of the Mexico DX Club, 3 peints
will be earned. Should you QSO
with the club station of the Mex-
ico DX Club, XE1MDX, this will
count 10 points credit.

Only contacts after January 1,
1973, will be valid. Award fee is
15 IRCs or $3.00 US.

Mexico DX Club Award

This is issued to licensed am-
ateurs and SWL stations who
confirm QS0s with Mexican DX
Club members’ stations, lo-
cated in Mexico. XE applicants
need 10 QS0Os with 10 different
Mexico DX Ciub members.
Zones 1 to 13 (North, Central,
South America, and Caribbean),
except Zone 6, need 5 QS0s. All

others need 3 different DX Club
member QS50s. Award fee is 10
IRCs or $2 US. !
Appiications and QSL cards
must be sent to Awards Manag-
er, Mexico DX Club, PO Box
21-187, Mexico City 21, Mexico.

DX AWARD FROM PORTUGAL

Attention Ceounty Hunters!
From the national amateur radio
society in Pertugal comes word
about the Portuguese “Coun-
ties” Award. Known as the DCP,
this award is availabla in 4 levels
of achievement, each depen-
dent upen the type of station be-
ing used in making contacts:
Class A-HF fixed; Class B-HF
mobile; Class C-VHF fixed;
Class D-VHF mobile. Depend-
ing on the number of Portu-
guese counties claimed, 7 differ-
ent grades may be earmned: Grade
I-75 counties; Grade [1-125
counties; Grade |lI1-175 coun-
ties; Grade |V-200 counties;
Grade V-225 counties; Grade
VI-250 counties; Grade V1i-274
counties.

DCP is available to licensed
amateurs and ciub stations
threughout the world and is is-
sued to them for all contacts
claimed, regardless of calls held
or date of contact. The only stip-
ulation is all contacts must be
made from the same DXCC
country. Counties worked under
2 or more classes may not be
combined. QSL cards must be in
the applicant's possession at
the time application is made.

Unless otherwise indicated
on QSL cards, the QTH printed
will determine the county identi-
ty. When in doubt, the “Lista Do
Codigo Postal” issued by the
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Post Office will become the offi-
cial guide. This bocklet is avail-
able from Amateur Radio Club
of Portugal at a cost of US $2.00.

A special award booklet is
available for $1.00 US from
either the sponsoring society or
from WBYRCY. GCR apply in all
instances. Mail your award ap-
plication along with an awards
fee of US $2.50 to ARP. Their for-
mal address is Associacao de
Radicamadores Portugueses,
PO Box 2145, 4021 Porto Codex,
Partugal.

INTERNATIONAL ISLAND
DX AWARD

The Whidbey Island DX Club
takes special pleasure in an-
nouncing its Island DX Award
program. Recognized through-
out the world, this award has
realized recipients from almost
every major country on the
globe.

Known as the IDX Award, this
program recognizes those ama-
teurs who can work a minimum
of fifty (50) DX lslands of the
World. Endorsements are also
given for 100, 150, and the maxi-
mum islands possible.

All DXCC countries which are
designated “islands” are the on-
ly qualifying contacts. A list of
these islands is included here.
Reprints of the IDX listing are
available by sending an SASE to
the club’s address.

All contacts must be made af-
ter October 1, 1977, on either
CW, SSB, SSTV, RTTY, OSCAR,
or any mixed mode. Single-band
accomplishments are also rec-
ognized on the award issued.

To apply, prepare a list of con-
tacts in pretix order. Applica-
tions received in any other order
will be returned to the applicant
unprocessed. Indicate the sta-
tion worked, IDX island, band,
mode, date, and GMT.

Do not send QSL cards! Have
your list verified by two ama-
teurs, a local radio club secre-
tary, or a notary public. Enclose
your application with the award
fee of US $2.00 and a large SASE
or 5 1RCs to: Whidbey Island DX,
Club, 2665 No. 1250 East, Oak
Harbor WA 98277,

Rules governing this award
are reviewed annually in the
month of September.

To assist IDX Award seekers,
during the month of January
each year, rare DX stations ap-
pear for the International Island
DX Contest.

| need a schematic andior

user's manual for a Dumont type

350 oscilloscope. | will pay for

copy or copy and return original
promptly.

Eibert Drazy

6 Amherst Rd.

Andover MA 01810

I have a VHF AM receiver that
| would like to put on 1215 foran

Dorsett Electronics and pur-
chased from Fair Radio. It is a
solid-state receiver and appears
to be of late production. Any
help as far as a schematic,
crystal frequencies, or any
modifications anyone has done
to this unit would be appreciat-
ed. The receiver is to be used for
search and rescue applications.

Stan Gantz WBSTGL

ELT receiver. It is currently on PO Box 2802
127.400. 1t is a military recelver Silver City NM 88061
model RC-3A. It was made by {505)-538-5091
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A3 HK® (Bajo) 89,CR5 VSB

A9X HK& (Malp) SV (Crete) V59 (See 8Q)

BV HK@ (San An) SV (Dodecanese) V39K

c2 1S T2,VR8 VU7 (Andaman)
C6 J3,VP2G TF VU7 {Laccadive)
CEOA JA-JR-KA TI9 XF4

CEBX JD. KA1 (Mina) UA1,UK1 (Franz Jo) XP

CE®Z JD,KA1 {Ogasa) VE1 (Sable) YB,YC,YD
CO,CM,KG4 JD,7J1 {Okino) VE1 (St. Paul) YJ

CT2 Jw VK (Lord Howe) Yvo

CT3 JX VK9 (Willis) Z07

D4 KG4 (See CO) VK9 (Christmas) ZD8

D& KH1,KB (Baker) VK3 {Cocos) ZD9

DU KH2,KG6 (Guam) VK9 (Mellish) ZF

EA6 KH3,KJ VK3 (Norfolk) ZK1 (North)

EA8 KH4,KM VK9 (Heard) ZK1 (South)

El, Gl KHS5K,KP86 (King) VK9 {(Macquarie) ZK2

FBaW KHS5,KP6 (Palmy) VP2ZA ZL

FB&X KH&,WHS,AHE,NHE VP2D ZL (Auck-Camp)
FB8Z KH8,KH? (Kure) VP2E Z| {Chatham)

FC KH8,KS6 VP2G (See J3) ZL {(Kermadec)

FG (Gaud) KH9,KW VPZK ZM7

FG,FS KHO,KH2,KG6 (Mari) VP2L Z52 (Marion}

FH8 KC6 (West) VP2M 18

FK KC6 (East) VP2S 3B6,3B7

FM KP {Desoth) VP2V 3B8

FO (Clip) KP1{Navassa) VPS5 3B9

FO KP2,KV VP8 {Falkland) 3Ce

FP KP3,K54,HKD (Ran-Ser) VP8,LU (Ork) 3D2

FR (Glor) KP4.NP4 VP8,1U (Geo) 3Y

FR (Juan) KX VP8,LU (Shet) 45

FR (Reun) OHb VP8,LU (Sand) 5B,ZC

FR (Trom) CJeo VP9 5R

FW OX,XP vQ9 W

G,GM,GW oy VR1 (Br. Phoenix) 6Y

GC,GU P29 VR1 (Gilbert) 8P

GC,GJ PJ (Neth Ant) VR3 8Q,VS9

GD PJ {St. Martin) VR4 (See H4) 9H

GI1,EI PY® (Fernando) VR6 IME,9M8B (See VSS5)
H4,VR4 PY6 (Peter & Paul) VR7 9V

HC8 PY® (Trinidade) VR8 (See T2) 9Y

HH,HI 87 VS5,9M6,9M8B

Istand DX Listing. The IDX Award program depicts DXCC countries which are bona-fide
"islands' as recognized by the National Geographic Society. First criterion, however: They
must be a DXCC country as stated on the ARRL DX Countries List. Any qualifying DXCC coun-
tries either omitted from this list by error or those which have been recognized for DXCC after
the release of this listing will be added to the 1DX List when it is printed next.

Due to a seemingly over-
whelming demand for instruc-
tion/service manuals for various
types equipment, rather than

\ write to the other hams individ-

ually, | thought I'd just send a
couple of addresses in as
sources of such manuals.

For surplus equipment, con-
tact: Falr Radio Sales, PO Box
1105, 1016 E. Eureka St., Lima
OH 45802.

For commercial/amateur gear
manuals, contact: HI, Inc., PO
Box 864, 1601 Ave “D,” Council
Bluffs IA 51501.

1 was once in the same posi-
fion—I| dang near would've
killed for certain manuals!

D.L. Hildebrand N6BHU
Holywood CA



A) To pass a message. . —— —
72 69 86 35 83
B) Beam......ooooocvincciiiceeeen M ™ =
, 118 52 668 12
. @) Wipncemmm i e T S ———
7 1 24 53 9 110

D) Bad season for skyhooks.... — . ... . —
114 112 28 75 37 109

' E) Antennastructure_..o.ooooveees, — —
from page 28 7w 18 61 50 47
2) MWV, (Ceol B e B b o e Nl
5) The “Zepp” antenna is a type of halfwave dipole. How did it get its e 51 42 95 11 108
name? G)Coaxial line...oooeevviiieieee —— —
: 131t d after its i i 113 115 104 49 8
y It was named after its inventor, the Italian H) Type of business.............— . _
wireless pioneer, Prof. Hugo Zeppolini. 22 39 107 102
2) They were first used con zeppelins. Amplittdeld . 0. B | = e S e e
3) It’s an acronym for Zero Efficiency Parallel 81 45 30 48 101 98 &0
Pi?r%e antennt::l. o .. J) o R 41 30 10
4 i itt t o« 2 e I
) The guy who invented it thoug epp” was a 26 34 74 68 B8 27 9%
cute name.
87 64
ELEMENT 4—MATCH THE PREFIX KiyGassybulb....ooooiiiiis o
Inst.‘ruc_:ﬁons: Mate the country in Column A with the appropriate L) Contest sheet..........ovwvv..... E E E i
prefix in Column B. 65 63 85 Of
M) Repeater{abbr.)................ e =
Col A 4 7
. 4 Sl N) RTTY gadget (abbr)eiiess —— —
1} United States A) AHG g3 78
2) Montserrat B) XE 0) “Push to'Halk (abbr)........... =
3) Wake Isl. C) KAS : B 14
4) Kingman Reef D) AP P) Field Day (abbr).................. Sl
5) East Germany E} NH5 Q) Field Day shelter...ooeeceeces ——
6) Pakistan F) DU 25 71 99 40
7) Bahama Isl. G)G R) Small 2-meterrig (abbr.)...... —
' 90 18
8) England ) bpiEs S} “One land” state (abbr)....... ——
9} United Arab Emirates ) PY 5 66
10) France Jy HH T) Getting “knack of it”code... -
11) Mexico K) LU ! s 79 58 55 100
12) Argentina L Y2 y...and cheese...ccovcniinenns E = T
13) Philippine 1sl. M) EAG V) Incentive licensingdecade., —
14) Spain Ny 4W 92 4. 13 57 54 29 82
15} Balearic Isl. ) HB W) Power.......... oo g o
13 Bracl P))F g Rt
g . X)RecordaQSO.....coocveiiiiiiice — —
17) Switzerland Q) Cs 89 94 70 21
18} Haiti R) 4X Y) Early morn contestreflex.... —
19) Israel 3) A6 5 67 17 43
20; Denmark T;VF’ZM ZyThe Morse......ccooecvennennes —_——— — ——
23 84 116 77
uyoz AAYYousendwithyour.........—
58 105 2 103
ELEMENT 5—HAM ACROSTIC
Instructions: Guess the words defined and write them over the
numbered dashes. Then piace each letter in the cerrect square in the FREERS A RS
puzzle. The black squares show word endings. The completed puz- Unlike many other exams, we hope you actually enjoyed taking
zle will form a statement about amateur radio. (lilustration 2) this one. Now for the answers. Here goes. . .
i clz Al 3 K4 VB S|6 G|7 C|8 d 59 < |10 .11F12 Bl13 V|14 O [i§ Y[R
17 Y iS E i@ w20 u |21 X 22 H|Z3 Zlza C 25 Q|2 J |27 J 25 D29 V]3o I 31 P |32 1|33 w
34 3B A 36 G |37 D|38 M |32 B4 Qa1 1|4z Fl43 Y 44 P |45 I |46 M 47 E |48 [ |49 G |50 E
51 F|52 B |53 Cosd WV |55 T|56 B b7 b8 AA G T| 6D I a1 E|&2 K|e3 L| 64 J |65 L 88 8 |67 Y| &8 d
69 A XM Q|72 A3 U J |75 D |76 E |77 Z |78 N 79 T 80 U |81 | |82 Vv 83 W |84 Z 85 L
BE A |87 J 8 A 89 X |90 R V193 N |84 X |85 F 96 J 97 M |98 1 (88 € (100 T [101 I 102 H |103 AA
104 G |105 AA[106 K |107 H |08 F Clisi L1112 D112 G114 K 115 G 1186 2 | 117 W|118 B-

lustration 2.
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Element 1:

See diagram.

Element 2 (Reading from left to right):

AMATEUR, YAGI, RTTY, TUBE, DXCC, COAX, LID, COIL, ANTENNA,
SSTV, DIPOLE, TVI, SSB, KEYER, SCCPE, VOX, DIODE, OSCAR,
SOLDER, VTVM.

Element 3:

1-1  Yes, for the benefit of gangsters and spies everywhere, gentle
old Hiram invented the gun silencer. However, like most inventors
whose projects are put to ill use, Maxim felt his silencer got a bum
rap. He criginally invented it to help protect American soldiers.

2-3 According to international allocations, broadcasters aren't
supposed to go below 7.100 MHz on cur shared 40-meter band. But
that hasn’t stopped many of them from doing it. If you feel your few
hundred Watts will overcome their megawatts, by all means feel free
to transmit all over them,

3-2 Between 80-10 meters, RTTY is fair play on all CW frequen-

cies—if you stay within your license’s limits, that is. While transmit-
ting Fi on a Novice band may be ethically questionable, it’s quite
legal. Novices, of course, are restricted to Al.

4-1 Yes, the harmonica. Sir Charles transformed the instrument
from a device consisting of a series of water goblets one played with
a moistened finger (invenied, incldentally, by another “electrical”
scientist, Benjamin Franklin) into the familiar mouth organ we all
know today.

52 The “Zepp” skyhook did in fact get its name from Count Zep-
pelin’s airships. “Prof. Zeppolini,” “"Zero Efficiency” —indeed!
Efement 4:

1-C, 2T, 3-A, 4-E, 5-L, 6-D, 7-Q, 8-G, 9-S, 10-P, 11-B, 12K, 13-F, 14-H,
15-M, 16-1, 17-0, 18-J, 19-R, 20-U.

Element 5:

See diagram.

SCORING

Now, let’s try to make some sense cut of all this. Starting with Ele-
ment 1, score 20 points if you successfuily completed the crossward
puzzle; or, if you didn’t finish it, ¥2 paint for each question you gof.
Cn Element 2, award yourself 1 point for each wdrd you untangied.
Moving to the muitiple choice questions, Element 3, each correct
answer here nets you 4 points. On Element 4, every prefix connected
fo theright country adds 1 point to your total. And, to wrap things up,
if you completed the Ham Acrostic, you get 20 points. Subtract Y
point for each unsolved definition if the puzzle stumped you. But a
bonus 10 points to the experts who deciphered the message: “IN
NINETEEN SIXTY-TWO THE FCC TURNED NOWN A PETITION FOR
RULEMAKING THAT WOULD HAVE PERMITTED HAMS TG PLAY
THE STAR SPANGLED BANNER TWICE A DAY.” Incidentally, we'll
leave anonymous the name and call of the patriotic ham who made
that request. Perhaps he got a job playing the anthem on some
broadcast station. Must listen for him on 40 meters someday.

So, how did you do? Let's see., ..

0-20 peints = Novice material
21-40 points = Technician material
4180 points = General material
61-80 points = Advanced material
80-110 points = Extra material

If you scored below your actual license class, don't feel too bad—
maybe you're just hooked on the FCC's iype of tests.
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REVIEW

The Linear Amplifier Planbook 1
While searching through a

box of junque purchased at a
hamfest flea market, | found a
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handful of Motorola engineering
bulletins and apglication notes.
The people at Motorola had
taken the time and trouble to
write short articles about the
amplifiers they designed around
their transistors. Each bulletin
contains a description of the de-
sign strategy, a schematic with

parts values, and circuit board
templates, Those amateurs not
interested in the mathematics
can skip over the theoretical
parts of the text and concen-
trate on duplicating the design
in their own workshop.

Now you don't have to rely on
flea-market scrounging, nor do



you need a friend who works for
Motorola to obtain these techni-
cal gems. A. P, Systems recent-
ly introdiced The Linear Ampli-
fier Planbook [li. It contains a
dozen application notes and
bulletins that cover amplifiers
for the amateur frequencies be-
tween 1.6 MHz and 450 MHz.
Most of the designs are for am-
plifiers running under 100 Watts
using 12-volt supplies. One sec-
tion covers a state-of-theart,
one-kW, solid-state amplifier, a
perfect mate for your new HF
rig.

The A. P. Systems handbook
is a 100% reproduction of the
Motorola information, with ad-
denda included where applica-
ble. It costs $11.95. Hams inter-
ested in hame-brewing their
next amplifier should write to

A.P. Systems, PO Box 488, Mil-
ford PA 18337.

Tim Daniel NSRK
73 Magazine Staff

Single Sideband Engineering
Practice
Edition Il, published by
American Crystal Supply

Rarely is there a week when
73 doesn’t get several letters in-
quiring about CB-to-10-meter
conversions. Hams éverywhere
are moving up to the action
band.

Unfortunately, for every CB
conversion that has been pub-
lished, there are at least two ra-
dios with no conversicn infor-
mation available. Now a guide
to the basics of CB-to-10 modifi-

cations can help the would-be
10-meter fan make the move.
The stafi of American Crystal
Supply has put the experience
gained in converting more than
2000 rigs into their new book,
Single Sideband Engineering
Practice Edition II.

While this book emphasizes
the conversion of popular SSB
units, it also contains informa-
tion useful to AMers. Firsi, the
basics of crystal and phase-
locked loop (PLL) frequency
generating schemes are cow-
ered. Next, individual chips are
discussed with madification de-
tails given in many cases. Tips
for boosting power output and
enhanced c¢larifier operation
can also be found.

As the CB fad diminishes, am-

ateurs are geing to find them-
sejves sitting on a goidmine of
potential ham gear. Many of the
late model CBs were intended
for crowded bands and offer
selectivity and sensitivity that
puts the more expensive multi-
band transceivers to shame.
Conr't be discouraged by the
lack of detailed information on
the inner workings of CB gear.
Once you develop a basic under-
standing of the theory involved,
you'll know which rigs are easily
converted and those you should
avoid. Conversion nuts, Single
Sideband Engineering Praciice
Edition Il is for you. This 96-page
book is available from American
Crystal Supply, PO Box 638, W.
Yarmouth MA 02673, for $14.95.

Tim Daniel NBRK
73 Magazine Statf

HAM

HELP

| need schematics andfor
owner’s manuals (| will copy and
return with postage) on the fol-
lowing:

1) Digitab™ TA 300 panel
meter, model TA 305-02-A5.

2) Time Systems Corp. model
704 micro/mA meter.

3) Electronic Research Co.
model 2316-01-02-04 up/down
counter.

4) Honeywell modem-tele-
graph MD-70C (P)G TM 11-5805-
423-15/TO 31W2-2G-1. | need
help with this cne on best way(s)
to convert to ham use, both
Baudot and ASCII.

Thanks.

N. M. Callaghan, Jr. N2AUN
RD#3, Box 140
Rhinebeck NY 12572

| need a copy of the opera-

tions manuai or other instruc-

tions for the Power Meter, TS

226AJAP, 115 V ag, 50-24009. 1
will pay expenses.

Sidney L. Morgan KASBAI

1048 Englewood Drive

Rantoul IL 61866

| badly need manuals/sche-
matics for the following equip-
ment: Hallicrafters model
SX-140 ham band receiver;
Heathkit HW-10 Shawnee,
6-meter transceiver; World
Radio Labs Globe Scout model

65 A/160-10 meter transmitter.

Id like to borrow, copy, and

return the manuals, or | will buy

them separately. Can somebody
please help out? Thanks.

Biil Coleman, Jr. KA4DAP

114 Circle Drive

Rocky Mount NC 27801

I would like information on a
VHF portable transceiver | pur-
chased at a ham auction. This
unit would be very helpful in
emergencies and it makes a
good rig for bad weather be-
cause it is sealed against water.
The model number is RT-209/
PRC and the order number is
08709-Phila-55-93. | need the
schematic of the unit, power re-
guirements, and any crystal
data such as load impedance
and whether it is series or paral-
iel operation. If anyone has a
manual ¢ontaining this unit, |
would be glad to pay for a copy
of this information. | am very
much interested in getting some
use out of this unit,

Rick Lucas WBONQM
1922 Edgelea Road
Lawrence KS 66044

Does anyone have any infor-
mation on a receiver that is very
similar to, but not the same as, a
Hammarlund HQ-128X? The cir-
cuitry and layout are almost

identical to the 129X, but it has
no S-meter circuit and the tube
lineup is slightly different. The
bandspread dial calibration is
very different from that of the
129X, and it is designed for rack
mounting, without a cabinet.
| would like to know if this was
an earlier, lower priced, milita-
rized or whatever version of the
129X, what it was called, and
about when it was built. (The
panel lettering on mine is faded
beyond readability.} | do nof
need an HQ-129X manual, but if
anycne has any documentation
on this particular modei, | wouid
gladly pay for copying or copy it
myself and return the original.
Fred Goldberg WA2BJZ
28 Clearview Road
E. Brunswick NJ 08816

| wish to express my very deep
gratitude to all the people who
supplied information pertaining
to my Ham Help needs. Now
that | am on the semi-mend and
settled down at the old QTH, |
have found a pile of information,
all helpful; those who have not
yet received a thank-you QSL
card (73 press, of course!}
should be getting them now. The
respense was fantastic. My only
regret is that the most detaiied
description of Link FM equip-
ment | have ever seen or heard
of came in an envelope with no
return address, and it had been
“eaten” by the express pony.

Special thanks, too, to the
people who are responding to
the request for equipment for
the East Valley ARC; we already
have two teleprinter systems on

the line {not just two machines}
and designs and modifications
far improvements are pouring
from the drawing boards —now
if we receive more equipment
... hope, hope.

Marc Leavey should be get-
ting a RTTY Loop article I sentin
April. It came back severaitimes
undelivered; this time things will .
work cut—I| found Murphy!
Also, a couple of missed issues
were double shipped so | am
returning them under separate
cover; my pleasure to help any
publication related to amateur
radio, especially the best one.

Finally, | am bewildered by
the seemingly general amateur
attitude that CBers are stealing
the PR from services rendered
especiaily in emergencies. Yes,
we do well in hurricanes, tor-
nadces, quakes, etc. In check-
ing my leg, | find that in seven in-
stances in the past six years |
have been either first or second
on the scene of an auto accident
(no, | haven't been involved). |
grabbed the amateur mics. Six
times | got no answer, even on
the repeaters, and one time the
answerer joked about how silly |
was to request police, am-
buiance, etc. In six instances |
then switched to the eleven-
meter channel nine mic and got
through the QRN and M for
emergency services—kind of
makes you wonder, doesn’t it? If
we don't put out the effort, how
can we expect any good PR?

Again thanks, and keep up the
great projects and editorials.

John C. White WB6BLV
Porterville CA
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SOCIAL EVENTS

Listings in this column are
provided free of charge on a
space-available basis. The
following information should be
included in every announce-
ment: sponsor, event, date,
time, place, city, state, admis-
sion charge (if any), features,
talk-in frequencies, and the
name of whom to contact for
further information. Announce-
ments must be received two
months prior to the month in
which the event takes place.
They should be sent directly to
Editorial Offices, 73 Magazine,
Pine Streetf, Peterborough NH
03458, Attn: Social Events.

CORNWALL NY
OCT 4

The Orange County Amateur
Radie Club will hold its annual
auction on Saturday, October 4,
1980, at Munger Cottage, Corn-
wall NY. Admission is $1.00. The
auction hegins at 11:0¢ am.
Talk-in on 146.52. For more infor-
mation, contact William Lazzaro
N2CF, 11 Jefferson Street, High-
land Mills NY 10930.

SYRACUSE NY
OCT 4

The Radio Amateurs of Great-
er Syracuse will hold their an-
nual hamfest on October 4,
1980, from 9:00 am to 6:00 pm at
the Arts and Home Center, New
York State Fairgrounds, Syra-
cuse NY. Tickets are $2.00. Flea
market vendors may bring their
own table or rent one. A
women's program wiil be of-
fered as well as an indoor and
ouidoor flea market and exhib-
its. Talk-in on .3%/.91 and .90/.30.
For further information, write to
Box 88, Liverpool NY 13088.

BILOXI MS
OCT 45

The Mississippi Cecast Ama-
teur Radio Association will hold
its 4th annual Ham-Swapfest
on Saturday and Sunday, Octo-
ber 4-5, 1880, at the International
Plaza, Biloxi MS. Admission is
free. Features will inciude a
prize drawing Saturday after-
noon, an old-time shrimp boil
Saturday night, main prize draw-
ings on Saturday afterncon, a
fltea market, commercial dis-
plays, forums, and prizes for

YLs, XYLs, and harmonics. Talk-
in on 146.13/.73 and .52. For fur-
ther information, cantact Bob
Wyatt WB5VCI, Hamfest Chair-
man, Box 114, Whispering Pines
Drive, Waveland MS 39576.

VIRGINIA BEACH VA
OCT 4-5

The ARRL Virginia State Con-
vention and the fifth annual
Tidewater Hamfest, Computer
Show, and Flea Market will be
held on Oc¢tober 4-5, 1980, in the
Arts and Conference Center, Vir-
ginia Beach VA. Take Highway
64 to Highway 44, which passes
right by the door and also into
the beach resort area. Featured
are ARRL, traffic, DX, and tech-
nical forums, as well as free
bingo and a iounge for XYLs. Ad-
missicn is $3.50 and flea market
spaces are $3.00 per day. There
will be an advance ticket draw-
ing for a Kenwood FM transceiv-
er. For tickets and more infor-
mation, send an SASE o TRC,
PO Box 7101, Portsmouth VA
23707.

WARRINGTON PA
OCT 4.5

The Pack Rats fourth annual
Mid-Atlantic States VHF Confer-
ence will be held on October 4,
1980, from 9:00 am to 5:00 pm at
the Warrington Motor Lodge,
Rte. 611, Warrington PA. Regis-
tration is $3.00 in advance or
$4.00 at the door. The price in-
cludes admission to the ninth
annual Hamarama flea market
on October 5, 1980, from 8:00 am
to 4:00 pm, rain or shine, at the
Bucks County Drive-ln Theatre,
alsc on Rie. 611. The Saturday
conference will include a cock-
tail hour and get-together at 6:30
pm and a buffet dinner, at $9.00
each, at 7:30 pm. The cost for
the flea market alone is $2.00
and tailgating is $2.00 per space
(bring your own table). Featured
witl be amateur radio equip-
ment, electronic parts, surplus,
and door prizes. Talk-in on
148.52 (W3CCX). For informa-
tion about both events, write
Ron Whitsel WA3AXV, PO Box
353, Southampton PA 18966, or
phone (215)-355-5730.
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BENTON HARBOR Mt
OCT &

The 1980 Blossomiand Blast
will be held on Sunday, October
5, 1980, from 8:00 am to 3:30 pm
EDT at the Lake Michigan Col-
iege Convention Center, one
mile off exit 30 on |-94 near Ben-
torn Harbor MI. Prepaid tickets
are $2.00 each ($3.00 at the
door). XYLs, YLs, and children
under the age of 16 are free.
fFeatures will include a gigantic
flea market, an ARRL movie, an
audiofvisual tour of a Heathkit
factory, a Novice forum, an XYL
program, and a CW contest
Talk-in on 146.22/.82. For tickeis
or an information package, send
an SASE to Box 164, St. Joseph
M1 48085.

NEW YORK NY
OCT 5

The Kings County Radic Club
will hold its Hamfest 1980 on Gc-
tober 5, 1980 (rain date is Oc-
tober 12, 1980}, at Manhattan
Beach Park, Brookiyn NY. Take
the Ocean Avenue exit from the
beit parkway and follow the
signs. Admission for sellers is
$3.00, buyers’ admission is
$1.00, and spouses and children
will be admitted free. There will
be a large outdoor electronic
flea market and plenty of park-
ing. Sellers can bring their own
tables or tailgate. Prizes will be
awarded and a color TV will be
raffled. Talk-in on 52.

ROCK HILL SC
OCT 5

The York County Amateur
Radio Society will hold its 29th
annual hamfest on Qctober 5,
1980, at Joslin Park, Rock Hill
SC. A barbecue dinner, a snack
bar, and a drink stand will be
available in the park. For reg-
istration and prize information,
write YCARS, PO Box 4141 CRS,
Rock Hiil 8C 29730.

YONKERS NY
OCT 5

The Yankers Amateur Radio
Club will hold Westchester's 4th
annual flea market and hamfest
on Sunday, October 5, 1980 (rain
date: Sunday, October 12, 1980),
from 9:00 am tc 5:00 pm at Red-
mond Field, Yonkers NY. Admis-
sion is $1.50 per person with
children under 12 admitted free.
Sellers must bring their own
tables. Parking space is $3.00
{which admits one person).

Features will include an auction
starting at 3:00 pm, a raffle and
5050 drawings every two hours,
door prizes given avery two
hours, and a final door prize
awarded at 5:00 pm. There will
be plenty of free parking, re-
freshments, picnic tables, ball
fields, swings, and sanitary
facilities available. Talk-in on
146.865 and .52 starting at 8:00
am, For advance registration or
information, call (214)}-969-1053
after 3:00 prm and ask for Otto.

KENNER LA
OCT 1112

The Jefferson Amaieur Radio
Clubr will held Amacom '80 on
Saturday and Sunday, October
11-12, 1980, at the Airport Hilton
Inn, across from the New
Orleans International Airport,
Kenner LA. Features will include
farums, demonstirations, ex-
hibits, and an outside flea mar-
ket. Admission is $3.00 for head-
of-household and $1.00 for each
family member. Other tickets
are six for $5.00. There will be
entertainment on both days for
wives and others that are inter-
ested. For more details and ar-
rangements for interviews,
phone Wayne Knabb, publicity
co-chairman, at 943-5889 (home)
or 586-3560 (wark); Robert Dunn,
publicity co-chairman, at 866-
3036; W.D. “Bill” Bushneil,
Amacom chairman, at 887-5022;
or Leon Lessard, program adver-
tising chairman, at 469-0106.

EL PASO TX
OCT 1112

The El Pasc Hamfest will be
held on October 11-12, 1980, at
the Missle Inn, 9487 Dyer Street
(US 54), El Paso TX. Activities
will include seminars, swap ta-
bles, a QCW#. breakfast, con-
tests, prizes, and more. Talk-in
on 146.28/.88. For additional in-
formation, write El Paso Ham-
fest, PO Box 4573, El Paso TX
79914, or call Mary Ann or Roy
Gould NSRG at (915)-751-7638.

WARNER ROBINS GA
OCT 1112

The Central Georgia ARC's
second annual hamfest will be
held October 11-12, 1980, at the
City Recreation Center, Watson
Boulevard, Warner Rcbins GA.
Dealer displays and a flea mar-
ket will be indoors. The annual
meetings of the Georgia Single
Sideband Association and the
Georgia Cracker Net will be



held, and the Georgia State CW
Association will have a Sunday
morning breakfast. Prizes in-
clude an lcom 1C-720 HF trans-
ceiver, an Ilcom |C-255A 2-meter
mobhile transceiver, and an lcom
IC-2AT synthesized 2-meter
handie-talkie. Activities will be
available for YLs and harmon-
ics. Talk-in on 146.25/.85. For
more information, call or write
John Robuck N4AMJ, 117 Ava-
lon Drive, Warner Robins GA
31093, or phone {912)-922-4527.

LANSING MI
OCT 12

The Central Michigan Ama-
teur Radic Cluky and the Lansing
CD Repeater Association will
hold Hamfair '80 on Sunday, Oc-
tober 12, 1980, at Grand Ledge
High School, 7 miles west of
Lansing, off 1-96, near M-43 and
M-100, from 8:00 am to 3:00 pm.
Donations are $2.50. Free park-
ing and lunches will be avail-
able, as weil as fun for the whole
family. Talk-in on .34/.94 and
.22{.82. For more information,
call (517)-372-5462.

BALTIMORE MD
OCT 12

The Columbia Amateur Radio
Association will held its 4th an-
nual hamfest at the Howard
County Fairgrounds (15 miles
west of Baltimore, just off 1.70
on Rt. 144, 1 mile west of Rt. 32)
on Sunday, October 12, 1980, at
8:00 am. Admission s $3.00 and
tailgating and tables are $5.00.
Food and prizes will be avail-
able. Talk-in on 147.735/.135
and 146.52/.52. For table reser-
vations and information, write
Dennis Parra, 6955 Spinning
Seed, Columbia MD 21045.

LIMA OH

OCT 12
The Northwest Ohio Amateur
Radic Club will hold its annual
hamfest on October 12, 1980,
beginning at 7:00 am at the Allen
Gounty Fairgrounds, Rte. 309E
(1 mile off I-75), Lima OH. Dealer
tables will be available. Talk-in
on .52/.52 and .07/.67. For more
details, write NOARC, PO Box

211, Lima OH 45802.

PLYMOUTH IN
OCT 12
The Ptymouth, Indiana, Swap
and Shop will be heild on Cc-
tober 12, 1980, at the National
Guard Armory in the west part of
Plymouth IN. The dcors will

open at 7:00 am for this 5th an-
nual gathering. Tickets are $2.00
in advance or $2.50 at the door.
There will be inside floor space
available, snacks, and electron-
ic goodies for sale or trade. Talk-
in on 146.07/.67 and 146.52, or
follow the signs. For more infor-
mation, contact the Marshall
County Amateur Radic Club
(MCARC), PO Box 151, Plymouth
IN 46563.

CHICAGO IL
OCT 1619

National Computer Shows
(fermerly Northeast Exposi-
tions) will hold the Midwest Per-
sonal and Business Computer
Show from Thursday, October
16, through Sunday, October 19,
1980, at McCormack Place,
Chicago IL. Show hours are:
Thursday thrcugh Saturday,
11:00 am to 9:30 pm and Sunday,
11:00 am 1o 6:00 pm. General
adult admission is $5.00. For fur-
ther infermation, contact Na-
tional Computer Shows, PO Box
678 Brookline Village MA 02147,
or phone (617)-524-0000.

PENNSAUKEN N.J
OCT 19

The Moorestown Severe
Weather Watch will sponsor the
Greater Delaware Valley Ham-
fest on October 19, 1980, from
8:00 am to 5:00 pm at the Nash-
ville East Cotillion Ballroom,
Rte. 73, Pennsauken NJ. Ad-
vance tickets are $2.00 with an
SASE, $2.50 at the gate, and
ladies are free. There will be
door prizes drawn hourly from
71:00 am until 3:00 pm; then, at
3:30 pm, the main door prizes
will be drawn. Table spaces are
$5.00 indoors and $3.00 for a 10’
space outdoors. The cutdcor
flea market set-up will start at
2:00 am and will have space for
over 300 vendors. The indoor ex-
hibit space set-up will also start
at 2:.00 am and will have over
20,000 square feet available. RV
parking and camping will be
available Saturday night, as well
as parking tot and exhibit area
security from 6:00 pm Saturday
tc 6:00 pm Sunday. Features will
include seminars on DX-P,
MARS, ARPSC, ARRL, traffic,
antennas, etc.; ladies’ activities;
and food and refreshments.
Talk-in on 146.22/.82 and 146.52
simplex and maonitoring Ecars,
146.19/.79 and 146.58 simplex.
For advanced tickets, tabie
reservations, or more informa-
tien, contact Greater Delaware

Valley Hamfest, 15 E. Camden
Avenue, Mocrestown NJ 08057,
(6093-234-3926,

REVERE MA
OCT 19

The 19-79 Repeater Associa-
fion of Malden MA will hold its
first annual flea market on Sun-
day, October 19, 1980, from
11:00 am to 4:00 pm {sellers will
be admitted at 10:00 am) at the
Beachmont VFW Post, 150G Ben-
nington Street, Revere MA. Ad-
mission is $1.00. Sellers’ tables
are $5.00 in advance and $7.50 at
the door, if available. Talk-in on
1979 and .52. For table reserva-
tions, send a check tec 19-79 Re-
peater Association, PO Box 221,
Maiden MA 02148.

KALAMAZOO Mi
OCT 25

The 26th annual VHF Con-
ference will be held on October
25, 1980, at Western Michigan
University, Kalamazoo MI, from
2:00 pm through 9:00 pm. VHF
topics will include Microproces-
sor Control of VHF Transceiv-
ars, Plotting Antenna Settings,
and others. For more informa-
tion, write Dr. Glade Wilcox, Pro-
fessor of EE, Western Michigan
University, Kalamazoo M| 43008.

CHATTANOOGA TN
OCT 25-26

Hamfest Chattanooga will be
held on October 25-26, 1980, at
Chattanooga State Technical
Community College, Chat-
tancega TN. Events include
dealer exhibits, a flea market,
forums, contests, and ladies’
programs. Flea market spaces
are $2.00 per day or $3.00 for
both days. Talk-in on .19/.79 and
3980. For inside dealer space In-
formation or for pre-registration
with a prize ticket {send $1.00),
write Hamfest Chattanooga, PO
Box 3377, Chattanooga TN
37404.

LONDON ONT CAN
OCT 26

The Lenden Amateur Radio
Club will hold its 3rd annual
Swap 'n Shop on Sunday, Oc-
tober 26, 1980, from 9:00 am to
4:00 pm at Lord Dorchester High
School. Admission for buyers is
$2.00, with children under 12 ad-
mitted free. Admission for ven-
dors is $3.00, which includes
onetable. Docrs openat 8:00am
for vendors only. Featured will
be forums on curreni topics,
hourly prize drawings, free park-

ing, an expanded display area
for both tables and commercial
exhibits, and food, which will be
available all day. The main prize
will be a synthesized hand-held
radio. Talk-in on .52 and .78/.18.
For table reservations (until Oc-
tober 22nd) and/or further infor-
mation, contact Dick Reiber, 417
Regal Drive, Londen, Ontario,
Canada N5SY 1J8.

MARION OH
OCT 29

The 5th annual Heart of Ohio
Ham Fiesta will be held on Oc-
tober 29, 1980, at the Marion
County Fairgrounds Coliseum,
Marion OH. Featured will be a
flea market, prizes, and an XYL
drawing. Dealer space is avail-
able. Talk-in on .90/.30 and .52.
For more information, contact
Paui Kilzer WBGAX, 393 Pole
lLane Road, Marion OH 43302,

MORRISTOWN TN
NOV 1

The Lakeway Amateur Radio
Club will operate from the David
Crockett Tavern, Morristown
TN, on Saturday, November 1,
1980, from 1300 UTC until 2200
UTC. SSB-only operation will be
on the following frequencies,
plus or minus QRM: 28.560,
21.360, 14.280, and 7.235 MHz.
Amateurs and the general pub-
lic are invited to visit the tavern
and site, which is the boyhood
home of Davy Crockett, during
regqular operating hours
(weekdays, 9:00 am 10 5:00 pm,
and Sundays, 2:0C pm to 500
pm}). For a certificate com-
memorating the event, send
$1.00 plus a{egal-size SASE or 3
IRCs and an SASE to Davy
Crockett DXpedition, Rte. 11,
Box 28, Morristown TN 37814,
The callsign will be WD4PEQ for
this expedition.

ST. PETERSBURG FL
NOV 1-2

The Ficrida Guilf Coast Ama-
teur Radio Council, Inc., will
hold the Suncoast Amateur Ra-
dio Convention on November
1.2, 1980, at the Bayiront Con-
course Hotel, downtown St. Pe-
tersburg FL. Close by are the Al-
bert Whitted Airport, the St. Pe-
tersburg Marina, bus depots,
and many parking lots. Registra-
tion is $3.00 each and children
under 12 are admitted free. Two
award tickets are free with ad-
vance registration. Swap tables
are $10.00 each for both days
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{(no one-day tables). Double
booth space is available and ail
the swap area will be inside.
Featured will be dealer displays,
forums, a Saturday luncheon
and banquet, and a Sunday lun-
cheon and fashion show. FCC
exams will be given. Send to the
Tampa office for 610s. Talk-in on
147.96/.36, 147.66/.06, and
146.52. For more information,
write FGCARC, PO Box 157,
Clearwater FL 33517, or phone
{813)-461-4267.

HICKSVILLE OH
NOV 2

The Detiance County
Amateur Radio Club is sponsor-
ing its 3rd annuai hamfest on
Sunday, November 2, 1980, from
8:00 am until 4:00 pm at the De-
fiance County Fairgrounds at
Hicksville OH. Tickets are $1.50
inadvance and $2.00 at the gate.
Tabfe space is free on a first-
come-first-served basis, inside
or outside. Hourly drawings will
be held, with the main event at

3:00 pm. Talk-in on 147.69/.09
and .52. For more information,
write Ed Ballard, Jr., RFD #1,
Roland Road, Sherwocd OH
43556.

SOUTH FALLSBURG NY
NOV 7-9

On November 7, 8, and 9,
1980, the Hudson Amateur Ra-
dio Council will sponsor the
ARRL Hudson Division Conven-
tion to be held at the Pines
Hotel, South Fallsburg NY. The
theme is “Goed Times at the
Pines,” with ernphasis on a mini-
vacation type convention for
both families and sclo attend-
ees. A full range of forums is
planned along with an exhibit
hall and flea market. Contact
Mike Troy WA2TYV, 70 Ridge
St., Rye NY 10580, for advance
tickets at $5.00 each through
10/27/80. Contact Mike Evans
WB2RDD for flea market info at
Box 143, White Sulphur Springs
NY 12787, or call at night
(914)-292-8630.

[ Haw

HELP

I need conversion information
on the T-20lARC-5 command
transmitter which covers 4105.3
MHz. | would like to convert it to
the 15-meter CW band, if possi-
ble, or 1o the 4¢-meter CW band.

Robert E. Bunn WA9LKE
Rt. 3, Box 565
West Plains MO 65775

| would like to thank 73
Magazine and the numerous
hams who responded to my re-
quest for a manual for my
HQ-100 receiver in the August,
1980, issue of 73. 1 have received
letters, radiograms, and long-
distance phone calls in answer
to my request. Thanks again!

Marvin Rosen KA3SEUY
20 W. Madison Street
Baltimore MD 21201

| need a schematic andfor
manual for a Johnson Viking
BN2 transmitter. [ will copy and
return or pay for your copy. |
would also like to hear from
anyone who has converted this
transmitter for use as a 2-meter
amplifier.
John Barclay NBARC
1115 Talley Avenue
Zanesville OH 43701

| am trying to find a PC board
and parts kit or an already as-
sembled unit for the MXV-200
SSTV Scanverter. | sent an
SASE to WBMXYV for prices and
availability as suggested in the
SSTV Handbook but had no
response. Can anyone help me?
Bradley F. Hardin KB8OC

NRS, Box 92

Sugar Grove WV 26815

I would like toc purchase a
reasonably priced FV-101B ex-
ternal vfo for my Yaesu FT-101E.

Wayne F. Albert KB3KV
431 Greeniee Road
Pittsburgh PA 15227

| would like o find modifica-

tions that improve the perfor-

mance of a Collins 758-1 and
Collins 325-1.

John Gallivan IlI

9124 Ashmeade Drive

Fairfax VA 22030

| need a user's manual for a
PAIA #2720 music synthesizer. |
can copy and return it or | will
buy a copy.

Jung Y. Lem KB6BO
5222 Coringa Drive
Los Angeles CA 90042

230 73 Magazine » October, 1980

NEWMARKET
ONT CANADA
NOV 8

The York North Amateur
Radio Club will hold its annual
flea market on Saturday,
November 8, 1980, at the New-
market Community, Centre,
Newmarket, Ontario. General
admission will be $1.50, which
includes a door prize ticket. Ad-
mission for exhibitors will be $4,
which includes a door prize
ticket and one table. Additional
tables will cost $2. The flea
market will run from 0800 to
1400 EST, but doors will be open
earlier for exhibitors. The talk-in
frequency will be 146.52 MHz
simplex; the club call is
VE3YNA.

SO GREENSBURG PA
NOV 8

The Foothills ARC will hold its
annual Swap & Shop on Satur-
day, November 8, 1980, at the St.
Bruno's Church in South
Greensburg PA. Doors will be
open from 9:00 am until 5:00 pm,
Dealers are welcome. The main
prize is a complete HF antenna
system, including a triband
bearn, a 40-foot tower, a rotor,
thrust bearing, and cable. Sec-
ond prize is an lcom IC-2A hand-
held. Talk-in on 146.07/.87 and
52, For advance iable reserva-
tions, phone Jim Yex WB3CQA
at (412)-256-3531. For more infor-
mation, phone Chuck Hamman
WB3HZM at (412)-837-9194.

FRAMINGHAM MA
NOV 9

The Framingham Amateur
Radio Association will hold its
annual fall flea market on Sun-
day, November 9, 1980, at the
Framingham Police Station Drill
Shed, Framingham MA. Admis-
sion is $1.00 and sellers’ tables
are $6.00. Sellers are advised to
pre-register. Doors will open at
8:00 am. Talk-in on .75/.15 and
.52. For more information or to
register, contact Ron Egalka
K1YHM, FARA, PO Box 3005,
Saxonville MA 01701, or phone
(617)-877-4520.

SELLERSVILLE PA
NOV 9

The RF Hill Amateur Radio
Club will hold its fourth annual
hamfest on November 9, 1880, in
the Sellersville National Guard
Armaory, Setlersviile PA. Doors
will open to sellers at 7:00 am
and a $2.00 donation will admit
buyers after 8:00 am. Tickets are

on sale for the grand prize, a
complete low-band station from
key to antenna. The radio is the
new 9-band Ten-Tec Model 580
DELTA with a 110-volt power
supply and filters. The antenna
is a model AP-3 from W6ETIK.
Talk-in on 146.28/.88 and 146.52.
For further information, contact
the RF Hill ARC, PO Box 29, Col-
mar PA, or Robert Bentley
WB3EWP, RF Hill Hamfest, 334
Railrcad Avenue, Scuderton PA
18964, or phone (215)-723-8303.

MASSILLON OH
NOV 16

The 23rd annual auction, Auc-
tionfest ‘80, sponsored by the
Massillon ARC will be held on
Sunday, MNovember 16, 1980,
from 8:00 am until 5:00 pm at the
Massillon Knights of Columbus
Hall, Massillon OH. The flea
market opens at 8:00 am with
auction action to start at 11:00
am. Auctionfest ‘80 will feature
three major prizes, plus a long
list of door prizes to be given
away hourly. Tickets are $2.50 in
advance and $3.00 at the door.
Extra prize tickets are available
for $1.00 each. For further infor-
mation, tickets, or table reserva-
tions, contact Steve Nevel
WD8SMIJ, 1864 Massachusetts
SE, Massillon OH.

OAK PARK MI
NOV 30

The Oak Park High School
Electronics Club will present its
11th annual Swap 'n Shop on
Sunday, November 30, 1980, at
the Oak Park High School, Oak
Park MI, from 8:00 am to 4:00
pm. North and east doors will
open al 6:00 am. Admission is
$1.50 in advance and $2.00 at
the door. Tabies (8 feet long) are
$5.00 in advance, $6.00 at the
door, and $3.00 for a half table.
There will be door prizes, re-
freshments, and parking avail-
abie, For more information,
send an SASE to Herman Gard-
ner, Oak Park High School,
13701 Oak Park Boulevard, Qak
Park M| 48237, or call Bruce at
1-{313)-543-8569.

FARIBAULT MN
DEC 6

The Handi-Ham System will
hold its annual winter hamfest
on Saturday, December 8, 1980,
at the Eagles Club, Faribault
MN. There will be a flea market,
a dinner at noon, a program, and
a prize drawing.



FREE!
RADIO AMATEURS

WORLD ATLAS

with purchase of famous

CALLBOOK
MAP LIBRARY!

Here's an offer you can’t refuse! You
receive three, information-packed, Ama-
teur Callbook maps, folded, plus the
World Atlas for only $3.75 plus $1.50
shipping and handling. If purchased
separately, fotal value of map/atlas offer
would be $6.25, plus shipping. You save
$2.50 and get these invaluable radio
amateur aids!

1. Prefix Map of the World, folded.
World-wide prefixes. Shows 40-zone
map on ane side, 90-zone map on the
other. Size 40" x 28"

2. Map of North America, folded.
Includes Central America and Carib-
bean to the Eguator. Shows call
areas, zone boundaries, prefixes, etc.
Size 30 x 25"

3. Great Circle Chart of World, folded
Centered on 40°N, 100° W. Shows
cities, latitude, longitude, great circle
bearings and more! Size 30“ x 25"

Plus special FREE bonus!

The Callbook’s own Radio Amateur
World Attas, FREE with the purchase of
the 3 maps. Contains eleven full color
maps of the world, looking at things from
the radio amateurs point of view.

Callbook Map Library $3.7%
Shipping $1.50
Total $5.25

STEP UP TO TELREX

Professionally Engineered Antenna Systems

“MONARCH" 10, 15, 20 Meter “*Tri-Band"

Model TBSEM/4KWP

By the only test that meansanything ...
ok the air comparison ... this array con-
finuas to outperform all competition ...
and has for three decades. Here's why
= TEIfex uses a unique trap design
empioying 20 HIQ 7500 V ceramic con-
dariders per antepna. Telrex uses 3 opti-
mum=spaced, optimum-tuned reflectors
o provide maximum gain and true F/B
Tri-Band performance.

ONLY TELREX GIVES YOL! ALL
THESE FEATURES ...

- Wind survival is 1 00 mph.

+ 4 KWP power rating rain or shine,
- Patented boxed coaxial “Balun®.
- Heavy-duty steel gusset mounting

= 2" O,D. reinforced aluminum Badm.
* Large diameter, reinforced, tapar

* Stainless steel electrical hardwire.
- Phane and CW capability all bandil

plate and straps.

swaged dural elements for minlmum
wejght and exceptional strenathl

Special Limited Gffer!
Amateur Radio
Emblem Patch

only $2.50 prepaid

Pegasus on blue field, red lettering, 37 wide x
3" high. Great on Jackets and caps. Sorry, no call

letters. ORDER TODAY!

Order from your favorite electronics dealer or direct from the
publisher. All direct orders acd $1.50 for shipping. INlinois
residents add 5% Sales Tax.

RADID AMATEUR I I I: I(
ca oo INC.

81 Dept. B
925 Sherwood Drive
Lake Bluff, Il 60044

« Reader Service—see page 274

A Teirex “Balun” fed “inverted-Vee" kit is the ideal hi-performance inexpensive and
practical to install low-frequency monro or muitiple band, 52 ohm artenna system,

Better than cptimum full sized Dipoie pef-
formance In an antenna which can bé set up
within the hour, needing a minimal sappart
structure. {existing tower, house tree sic.)
The ‘*inverted-Vee' produces a [ow-anale
“Balanced’” Omni-Directional patters, witich |
increases the signal to noise, and signal o
interferance ratios, Complete simplified
instructions are provided.

NO TUNERS NEEDED!

MIVD/2 frequencies $75.95 Post Paid {U.5.}

i 1 If top 2 Meter performance is your regulre-
ment, the 2MVS814 kit consisting of 2 Ba:
phased 2 Meter ‘*Balun’ fed precision tunad
8 element Arrays outperform evemn gliad
stacked antennas of other makes:

Special N-type coaxial connectors,
salid rod elements (driven thru
the boom), tinned connecting lugs,
and s/s elactrical hardware provide
You with peace of mind for many
years| |
Far lachnical data and prlces on the complete Telrex line, write'
Tor Catsiog PL-8

Communication Antennas Since 1921

| ’e’ re X LABORATORIES

P, Box 879 - Asbury Fark, MN.J, 07712 Phone 2017 75-T252
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MINEPRODUCTS

HGA MINIGUAD BEAM ANTENNA 131900
NYEVIKING

MBIOT ANTENNA TUNER WITH BAL UN 29800
046-001 AUTOMATIC PHONE PATCH WALQUD:

SPEAKER 2.0
TI4350000 MASTER KEY, HEAVY DUTY RASE WITH
MAYY KNOB, 3 FT TWO CONDLICTOR CABLE AND

% PLUC, THE FINEST STRAIGHT KEY 2350
ASKACP DIPAL PADDLE SQUEEZE KEY CHROME

PLATED 3795
SWAN
T00MX TRANSCEVER 12V 385 60
ASTRO130 TRANSCEIVER 12V 79500
ASTRO102BX TRANSCEIVR 12V 995,00
PSLSA POWER SUPPLY 13 6W0C 20 AMP FOR

WK OR ASTRO 156 15800
P55 POWER SUPPLY 13 8VDC 20 AmP FOR

ASTRO) 1028% 68 50
TSOZ LINEAR AMELIFIER 585 00
SHURE

4440 NEW MODEL BASE STATION MICRO

PHONE, DUAL HHLO IMPEDANCE PTT AND

VOX SWITCH 4800
AHC MOBILE MICROPHONE HI-2 3400

CONGRATULATIONS TO "73 MAGAZINE"
... WE HAVE BEEN ADVERTISING WITH YOU FOR 20 YEARS!

ORDER BY MAIL OR PHONE BILL SLEP, (704) 524-7519. WE PAY SHIPPING
TO 50 STATES, APO, FPO — MASTER CHARGE, VISA OR CHECKS ACCEPTED.
SAVE MONEY BY ORDERING TODAY AT THESE LOW DISCOUNT PRICES.

- -
AEA INC. HUSTLER
MR MORIEMATIL WETH FREF AL-1 FOWER ABTV VERTICAL #H10MIR 500

SUPPLY 19995 BTV VERTICAL 80-10MTR 109 00
150 POLE 144 VHF BASE STATION ANTENNA 2993 BELMTHA SIBW MOTHLE MAGNETIC MOLNT
150 FOLE 220 VHE BASE STATION ANTERNA 4593 142440 MHZ 17 FTCOAX 750

B BUMPER MOUNT, WISTAINLESS STEEL
COE ROTORS i 17 0
CC-144 TWO METER COLINEAR WITHOUT
ARZIKLIISD T &30 MOUNT 2600
HAMANSSGFT) 15900 CCT-145 TWOMETLR COLIMEAR WITH TRUNK
TAIL (WISTER (105CIFT) 2594 1P MOUNT T
5146710 HEAVY GUTY LOWER MAST SECTION (37144 TWOMETER BASE STATION COLINEAR

FOR HAM 4, TAIL TWISTER o8 10900

8CONDUCTOR ROTOR CABLE, PERFT 0

ICOM
ATK 2514 TRANSCEIVER 2M AC ZY MULT MODE
TR-7IDR-7 DICITAL TRANSCEIVER $1.3500 oW 52700
P POWER SUPPLY TR.ZOR 7 DELUXNE 26500
PS5 POWER SUFPLY TR7(BR-T 17200 551 TRAMSCEIVIR b ACIZY MULTHMODE
SP-75SPEECH PROCE550R TR-ZDR3 146.00 10w 208
SL-300, SL-500, 563500, SE-400D, L6000 FILTERS ’

TRAORT o B (el s 5510 TRANSCEIVER 654 80W, T2% WEX 107,
FATbAN, TRT 500 i #0300
RY-7 REMOTE VFO 175 00 720 HI TRANSCEIVER, GENERAL COVERAGE
M5-7 SPEAKER Wi WITHFSS 116800
7077 DESK MIKE WIPLUG TR-F 2500
AUXT RANGE PROGRAM BOARD TR 2200 255A ZWLFM Z3W THANSCLIVER 12V 14500
NB-7 NOTSE BUANKER TR-F 8200 260A 2 FMISSE TUW 12 43300
MNET ANTENNA TUNER 250%, 160100 13800 S0 IS IDAME 5510 17000
WAN-Z700 ANTEMNA TUNER ZKW 160100 X800 X106 FM OPTION 551, 5510 10000
57 REMOTE CONTROLLED ANTENNA EXI07 VOXOPTHON 551 2300

SWITCH 15800 EX108 BAND PASS TUNING OTTION 551 9890
WHT WATTMETER ZRW T 830 M5L. 3300 HA TOUCH TONE MIKE, 2514, 3554, 2608 3300
7000 BALUIN 3 1 307, MN-2700 00 SiZDESK MIKE 211,701 3250
DL-300 BRY DLIMMY LGATI 3000 7695 IC-2A H T WITH NICADS, CHARGER, ANT nooe
13L-1000 DRY DLMMY LOAL TKW 5100 IC2ATH T WITH TOUCH-TONE, NICADS FTC 23500
L7 AMPLIVIER WITE PIS AND TUBES 117500
TVIIUDLPLOW PASSFILTER TRV 200 MIRAGE
R R D [SLiop L0 108 7 METER AMPLIFIER FMISSE 10 1N 80 WATTS
R-7/TR-7 CABLE RSTERFACE K11 2950
AKTS MULTIBAND DIPGLE ANTENNATEGIGM 2395 o Fold
B BTk 4 b, i AR M 0% 2 METER ARMPLIFECR FAUSSE 10 1N 160

R4C RECEIVER (22 ) 18.00 g xe Lo 32200,

RO REMETE CONTROL WH8F1 CABLE FOR Bils,

BtO16 2495
FINCO MP-1 HF PEAK READING WATTMETER 16
A4 BEAM 10MITER $£L 80U THRU 30 MHZ, SWK, POWER RANGES 25, 200,
A6-5 BEAM S METER SEL 4200 WOOWATTS ads
ABZ HEAM DUAL 62 METLR BE.00 MPZ VHE PEAK RLADING WAL TMETER 50
ATIOBEAMZ METFR 10FL W THRU 200 MHZ, SWR, POWER RANGES SO/500/
A1-14 BEAM Z20MHZ T0EL 2900 1500 WATTS mm

SLEP ELECTRONICS COMPANY
P.0. Box 100, Highway 441,

Dept 73
OTTO, NORTH CAROLINA
28763 = 366

TEMPO

5ITH T WITH TOUCH-TONE 2M 25800
$5TH T WITH TOUCH-TONE 1/5w 284 35900
S2TH.T, WITH TOUCH-TONE 220 MHZ 359.00
TSCCCARRY CASE ALL MODELS 1600
TSHAHELICAL ANTENNA 24 200
TSHAZ HELICAL ANTENNA 220 MHZ 200
HENRY 1KD5 LINEAR AMPLIFIER 57500
HENRY 2KD5 LINEAR AMPLIFIER H2500
TEN-TEC

515 ARCONAUT, 5W SSBIOW TRANSCEEVER § 375.00
546 OMNI-D DIGITAL, SERIES € NEW MODEL 1,045.00

570 CENTURY 21, 70w CW TRANSCEIVER oo
580 DELTA, 9 BAND NEW mMODEL 74500
444 HERCULES, TKW LINEAR AMPLIFIER WIES 1,395.00
G POWER SLPPLY ARGONAUT 3200
255 POWER SUPPLY, DELUXE, ALLTRANS

CEIVERS 14900
280 POWER SUPPLY, ALL TRANSCEIVERS 135.00
208 NOTCHICW FILTER 515 3o
14 ELECTRET MIKE FOR 2 34,50
215 PC MIKE WITH PLUC, CORED CORD 3200
217 B0 HZ FILTER 545/546 48,00
2187 BXHZ FILTER 545346 49.00
719 250 HE FILTER 5451546 4500
234 SPEECH PROCESSOR 200
243 REMOTE VFO 555(536 159.00
247 ANTENMA TUNER [xLiq]
248 NOISE BLANKER 545/346 4400
249 NOISE BLANKER 540)532 28.00
276 CRYSTALCALIBRATOR, 570 2600
2¥7 ANTENDA TUNERISWR BRIDCE 0.0
282 250 HZ HILTER 580 45.00
263 REMOTE VF{ 580 15900
285 SO HZ FILTER 580 420
WIMOISE BLANKER 560 37.00
645 ULTRAMATIC KEYER ALL MODELS. 00
670 KEVER CENTURY 21 200

SR

i

G133 HF RECEIVER

0.2 to 30 Mhz SSB, AM, CW in thirty continuously
tuneable bands. Set s Colling 5151 repackaged by

LTV-Temco for military with added AM BFQ, extra fil-
tering, and jack jor 14-600 Khz tuner. 50 ohm input
impedance; 600 or 4 ohm audio output. 16 tubes. Re-
quires 115/230 VAC 50-400 Hz; 24 VDC fer AM BFO.
6 x18%x13";, 40 lbs. sh. More info upon request.
Used. reparable: $695. Checked: $850.
Gollins 5151 manual, $15 when purchased with 5133

STACO 4 AMP POWER SUPPLIES
Solid stale, new. #FPS-4,
fitered 12 VDC; 5x3xhH%:".
5 bs. sh. $12.95 2/$22.
#RPS-4, filtered, regulated
13.8 VDG, 5x3x6%", 6 lbs.
sh. .... $18.95 2/$35. ' |
Prices F.0.B. Lima, 0. = VISA, MASTERCARD Accepted.
Allow for Shipping * Send for New FREE CATALDG!
Addrass Depi. 73 < Phone: 419/227-6573

AlR RAD ES . 22
. EUREKA - Box 1105 « LIMA, OHIO + 45802
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HAM HELP

| am in need of schematic and

conversion info for an RCA “LD”

Business Band radiotelephone,

model CMCT-30B2-H, 159.60

MHz. Of course, | will pay any

copying and postage costs.
Thank you.

Roger Mason KA4JHC

4308 Faigle Road

Portsmouth VA 23703

| need a schematic and/or in-

struction manual for a Collins

310B-1 Exciter. | will pay for

these or | can reproduce and

return them. | also need a com-

plete set of knobs for a
Hallicrafters S76 receiver.

Herman F. Schnur KACTG

115 Intercept Avenue

North Charleston SC 29405

| recently purchased a Ken-
wood R-1000 receiver and would
like to correspond with anyone
who has used this receiver in

conjunction with a transceiver
and/or separate transmitter.

Marvin Rosen KA3EUY

20 W. Madison St.

Baltimore MD 21201

| need a schematic drawing of

a Hallicrafters model 5-76-U. |

also need one for a Gemtronics

model V-258A. 1 wrote to Gem-

tronics about six months ago

but | didn’t receive an answer.
Thank you.

David A. Carter WA4VHP

28 Alpine Drive

Savannah GA 31405

| would like to obtain a man-

val and schematic for a Midland

model 13-505 2m transceiver. |

will copy and return or pay a rea-

sonable copy and mailing fee.
Thank you.

Terry Jones KAGIYE

2945 Sequoia Avenue

Eureka CA 95501



Directional
RF Watimeter

Dielectric wattmeters are your
best choice for making accurate
RF measurements. These rugged,
dependable wattmeters can
discriminate between forward
and reflected power in all types of
50 ohm coaxial transmission lines
and RG type cables.

In addition, they:

¢ Measure from 100mW to 5kW
¢ Have + 5% full scale accuracy
* Measure from 2MHz to 1GHz

* Have an easy-to-read 4%2”
mirrored meter scale

s Feature a taut-band meter
movement for longer life

¢ RF Elements available for all
measurements

The 1000-A from Dielectric
—vyou can't buy an easier reading,
more accurate RF wattmeter.

A complete line of RF loads are
also available.

DIELECTRIC

RAYMOND, MAINE 04071 L
TEL. 207/655-4555 « B0O0/341-9678

- Reader Service—see page 274

ON
BOARD
VOLTAGE
PROTECTION

144~ REPEATERS 220

BASIC AUTO PATGH
*Access, fiDisable and adjusiable Timer.
COMPLETELY ASSEMBLED—$75.00.

Now wilh courlesy
beep and beacon
capaviity

_EXTENSION BOARD
Antifaising, 3 digil sequential Touch Tane! M
decoder with autemalic reset, Antifalsing
Ring detectar, reverse auto palch capability
for basic auto patch and two, two-walt audio
amplifiers.

COMPLETELY ASSEMBLED—$140.00

v PO Mk 7

COR Identifier: All on one band, programmable, Fully ad-
justable, time out (.5-7 min.), hang time (0-1 min.), identifier
f1-10 min.). tone, speed, volume, L.E.D. outputs, low current
drain CMOS fogic, plugs for easy installation and remaval
plus much more. $99.85 COMPLETELY ASSEMBLED

Basic Repeater $649.95 COMPLETELY ASSEMBLED

2M 130-175 MHz Basic Repeater for 2 meters with all the features of the
Hi Pro Mkl fess the power supply and front panet controfs and ac-
cessories.

T Maggiore Electronic Laboratory

TERS
REPEATERS PLUS SHIPPING 845 WESTTOWN RD.
WEST CHESTER, PA. 1238BC
144 or 220 MHz $849.95 o 46 PHONE 215 436-6051

[BARRY ELECTRONICS. ..

New York’s largest and best-stocked dealer.
Call the store with more!

COLLINS MFJ
KWM 380G. . . taking Complete line. . .ask
orders J.W. MILLER
DENTRON Daiwa CN-720 watt- A

Clipperten L. . .call
DRAKE
TR-7/DR-7 transceiver

meterforidge
Daiwa CS-401 RF co-
axial switch

Yaesu CP-2500RK

SWAN

Astro 150A . . Barry

R-7 Receiver. . .call

nas ’em
TEMPO
S51,2,5. . .instock

Yaesu FT-901D

D3]
Frequency counters
.. .in stock
ENCOMM
HT-1200. . .we have
them
ICOM
IC2AT hand-held with
pad. . .in stock

Yaesu FT-101ZD

TRIONYX
TR-1000 frequency
counters $159.95

Icom 1C-2A

YAESU
KEYS ; MIRAGE-KLM-TEMPO FT-101ZD
Ham Key . . .in stock two-meter amplifiers FT-107M
NYE. . .in stock .. .in stock FT-207R
ROBOT FT-227RB
800 and 400. . .in FT-707
stock CPU-25008K
ROTORS All in stock. . . Call
Ham IV. . .special.
Cubic Astro 150A Call Ask about our amateur radio

licensing classes, NOVICE

BARRY specializes in business band equipment. through EXTRA!

BARRY specializes in world wide export, licensing, packing and shipping.

B ,quise
HABLA

BARRY stocks most major brands. . . call or write.
ESPANCL g

BARRY ELECTRONICS
512 Broadway, New York, \.Y, 10012
Telephone (212) 925-7000
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FCC

Reprinted from the Federal Register

A7 CFR Part 87
{Docket No. 19852; FCC 80-419]

Amendment of Rules To Provide for
the Amateur-Satellite Service

AGENCY: Federal Communications
Commission.

ACTION: Final rule.

sUMMARY: The Commission is adopting
rules to govern stations operating in the
Amateur-Satellite Service. These rules
are needed to obviate requests for
waivers of rules developed to regulate
terrestrial radio communications. The
effect of the adoption of these rules is to
regularize amateur radio space
operationa which heretofore have been
authorized on an ad hoc basis by rule
waivers.

EFFECTIVE DATE: November 3, 1980.
ADDRESSES: Federal Communications
Commission, Washington, DC 20554,
FOR FURTHER INFORMATION CONTACT:
John B. Johnston or Maurice ]. DePont,
Private Radio Bureau, (202) 254-6884.

SUPPLEMENTARY INFORMATION:
Report and Order

Adopted: July 17, 1980.
Released: Augnst 11, 1980,

In the matter of amendment of Part 57
of the Commission's rules to provide for
the Amateur-Satellite Service, Docket
No. 19852,

1. On February 14, 1873, the
Commission adopted amendments to
Part 2 of the Commission's rules in
Docket No. 19547, published in the
Federal Register on March 1, 1973 (38
F.R. 5562). These amendmenis
incorporated into the mles the Amateur-
Satellite Service (ASAT}, as established
by the World Administrative Radio
Conference for Space
Telecommunications, Geneva 1979,
Certain frequencies already allocated to
the Amateur Radio Service were also
allocated to ASAT.

2. On Octaober 25, 1973, the
Commission adopted a Notice of Inquiry
in Dockel 19852, which was published in
the Federal Register on Noverher 8,

1873 (38 FR 3056B). In our Notice of
[onquiry. we indicated aur desire to
receive comments from interested
parties concerning the structure for
ASAT, technical standards, licensee
qualifications, and other pravisions that
should be included in the rules.

3. On November 20, 1979, the
Commission adopted a Notice of
Proposed Rule Making in Docket 19852
which was published in the Federal
Register on December 7, 1979 {44 FR
70499). The Notice discussed the
comments filed in the Inquiry, the
international regulations concerning
ASAT, and the nature of the varigus
waivers 1o Part 97 which have been
necessary to make past and current
space operations possible. Specific rules
based upon these considerations were
proposed for ASAT, and comments were
solicited. They were due on February 5,
1080, with reply comments due on or
before March 6, 1980.

Summary of Comments

4. Ten comments were filed in
response to our Notice of Proposed Rule
Making. All of them supported our
objectives in developing rules for ASAT,
and they agreed with our proposed rules
in principle. They suggested helpful
substantive improvements, and
requested clarification of certain pointa

in the proposed rutes.

5. Both the American Radio Relay
League (ARRL} and the Radic Amateur
Satellite Carperetion {AMSAT). pointed
out that since the release of our Notice
of Proposed Rule Making, the World
Administrative Radlo Corference
(WARC), Geneva. 1979, was held. At
that Cenference. additional frequencies
were allocated fo ASAT, and a
resolution wag adopted which would
exempt ASAT earth stations from
international coordination procedures.
Both organizations reconmended the
rules adopted in this proceeding
tncorporate these changes.

6. Several respondents addressed the
issue of the notifications for space
operation proposed in the Notice. No
one questioned the need for
notifications (which are required to
satisfy international advance
publication and coordination
requirements). Their concern. rather, is
the long lead time proposed for the first
notification to the Commission (27
months). While there was an
undersianding of the basis of the
proposal, they claim that such a long
lead time is unrealistic for ASAT.
AMSAT commented, ", . . Previous
amateur radio satellites have been
{aunched on 'missions of opportunity’,
and the actual missions available are
often not identified until a much later
date * * *". They recommended that the
rules adopted for first notification of
intended space operation include the
phrase *if possible”,

7. Other respondents forecast the
possihility of future manned space flight
where an amateur radio operator in the
spacecraft may be able 1o operate the
station from space by means of local
control. ARRL supported their prediction
with reference to amateur radio operator
Owen Garriot, a member of the Skylab
crew. They recommended that the rules
adopted for ASAT include provision for
such an eventuality.

8. ARRL and AMSAT recommended
deleting the requirement that third party
traffic be logged, in the case of space
operation, ARRL claims such logging
{required for all types of amateur radio
operation by § 97.103(b)(2}, ™" * " is
impossible in the context of an amateur
satellite. Because the signal is not
actually demodulated withio the
satellite, it is not possible to place a
recorder within the orbiting spacecraft,
and it is not possible to monitor the
entire passhand of the satellite from a
single or small number of points on
earth * * *”. AMSAT also recornmended
deleting third party logging requirements
for stations in telecommand operation.
Their comments included no rationale
for their recommendation.

9. The Southern California Repeater
and Remote Base Association
[SCRRBA) requested the restrictions
against repeater operation in the
frequency bands 431433 and 435438
MHz be deleted. They said their
understanding is that these restrictions
were initially adopted by the
Commission 1o prolect satellite stations.
They were concerned > * * future
petitioners may request that additional
frequency spectrum be withdrawn from
some or all ARS uses for AMSS-
exclusive use * * *" and they
" * * believe that it is the amateur
radio community itself which should
determine the specific activities to be
conducted on the amatsur frequency
hands * * *".

10. ARRL recommended a clarification
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for proposed § 97.413 (Space operaticn
requirements). They wanted to verify
that the proposed section, if adopted,
would supersede the requirements of
present § 97.79 [Control operator
requirements). and § 97.88 {Operation of
a station by remote control).

11. AMSAT requested that provisions
be made in the ASAT Rules which
wauld permit amateur radie operators to
accepl pay for conducting earth
operation and telecommand operation
for periods when they are using a
slalion in space operation for
experiments and educational
demonstrations. They also requested the
definilion of telemetry (proposed
§ 97.403(d]), and the rule for telemetry
(proposed § 97.419)), be expanded to
include stored messages "* * * of an
amateur radio nature * * ",
Furthermore, they reguested that
propesed § 97.413, which requires the
capability to effect a cessation of radio
transmissions in case the Commission
so orders, be modified to include the
phrases “within a reasoneble period of
time" or "within 24 hours".

12. AMSAT commented on the
provision in § 97.415 that stations in
ASAT must not cause harmful
interference to other stations between
435 and 438 MHz. They claimed this
requirentent should enly apply i the
case of interference to non-amalteur
services. AMSAT also suggested simpler
wording for some of the 1echnical
parameters described in proposed
£97.327.

13. Mr. Frederick E. Wirth, Jr.
commented that he found the definitions
in proposed § 97.403 “confusing and not
inclusive”. He recommended the
delinitions alse account for space-to-
space operation.

Conclusions

14. Our objective in this proceeding is
to devetop rules for ASAT through the
rulemaking process. A statement of
ASAT requirements in the Commission's
rules will relieve the licensee of an
amateur radio station in space operation
from the burden of applying to the
Commission for a lengthy series of
waivers lo rules developed to regulate
terrestrial amateur radio
communications. All of the respondents
agree wilh our objective. Therefore, we
are adopting rules for ASAT
substantially as we proposed. Individual
paragraphs in those rules, in certain
ingtances, are adopted with the
improvements suggested in the
comiments.

15. It would be premature to include in
this proceeding the results of the World
Administrative Radio Conference
[WARC]) (Geneva, 1979). The final acta
of the Conference are not scheduled to
hecome effective until [annary 1982 and,
in the United States, will not be binding
until after Senate ratification. Moreover,
additional public comment may be
necessary through the rulemaking
process before they can be incorporated
inte the rules. Therefore, we are not
including the additional frequencies
allpcated to ASAT by the Conference, at
this time.

16. Turning to the matter of
international coordination of space
operation, we are sympathetic to the
problem a licensee could face in
providing the necessary information
over lwo years prior to operation.
However, the international publication
and coordination requirement does
exist, and it is the responsibility of the
Commission and its licensees to comply.
Therefore, we are adopting the
notifications requirements as proposed.
Again. we point out that we could waive
the first notification {at 27 months),
where justified. Possibly the second
notification (at 15 months) could be
fustified for a waiver. But in either case,
the licensee would run a risk, although
probably a small one, of later being
directed to cease space operation in
favor of a prior space operation, or for
the purpose of avoiding interference

with other radio services because of
incomplete international coordination.

17. With a record of eight successful
amateur radic space operations (under
Commission authorizations), it is
difficult to be skeplical over the
predictions of future space operation
where the control operator will afso be
aboard the spacecraft. Therefore, we are
adopting proposed § 97.407 with
wording to make it clearer that any
amateur radio operator [with an FCC
authorization) may be the controf
operator of & station in space operation.
The same clarification is also added 10
§ 97.4090 to make it clearer that the same
provision also applies to earth
operation, a point suggested in the
comments,

18, Because past and current amateur
satellite designs have not previded for
logging is insufficient reason, in itself,,
for deleting the requirement for logging
third party traffic. However, we can see
not useful purpose being served by
requiring third party traffic passing
through an amateur satellite to be
logged. Therefore, the exception to
§ 97,103(b)(2) requested by ARRL and
AMSAT is incarporated inlo § 97.417.

19. SCRRBA is partially correct in
their understanding of the reasons for
the prohibition against repeater
operation in subbands 432433 MHz and
435-438 MHz. The latter (435-438 MHz),
was established 1o protect stations in
space operation in Docket 18803 (Report
and Order released September 8, 1972,
and published in the Federal Register on
September 13. 1972, [37 FR 18340)). The
former {431-433 MHz) was established
to protect weak signal experimentation
in Docket 21033 (Memorandum Opinion
and Order, released September 27, 1977,
and published in the Federal Register on
September 30, 1977, (42 FR 52418)).
SCRRBA presented no new information
in: their comments over that which was
considered by the Commission in those
two proceedings. Inasmuch as weak
signal experimentation is oot a subject
of this proceeding, their request to open
431-433 MHz to repeater operation is
not being adopted. However, space
operation is the subject, and their
request 1o apen 435438 MHz te repeater
operation is pertinent,

20. SCRRBA contends that frequencies
allocated ta both the Amateur Radio
Service and ASAT should be jointly
shared by all licensed operators. and
should not be arbitrarily reserved for
any particular sub-set. In principle, we
concur with SCRRBA's contention.
However, the 435438 MHz ASAT/
Amateur Radio Service frequency
subband is nnique. It is located within a
relatively large band {420-450 MHz). It
ia a popular band, and is used for many
diverse activities: Voice, televigion,
experimentation, ete. Being an Ultra
High Frequency band, a coordination
organization such as SCRRBA can be
very effective in achieving an orderly
band plan for all of these varied
activities, domestically., But ASAT is of
international scope. There may be
stations in space operation authorized
by other governments. These stations
may be used by amateur radio licensees
of many countries. The characteristics of
frequencies in this portion of the radic
spectrum make them very useful for
ASAT. To permit long term repeater
operation in this subband could
effectively remove them from space
operation. Considering the remaining 25
MHz open !o repeater operation, 3 MHz
for space operation does not seem
unreascnable, As far as SCRRBA's
concern that future petitioners may be
encouraged to request frequency
spectrum be withdrawn from some or all
amateur radio uses for ASAT-exclusive
uses, those eventualities, il and when
they occur, will be considered on their
own merits. Therefore, SCRRBA's
reguest to open 435438 MHz to repeater
operation is not being adopted.

21. Telecommand operation in ASAT
is somewhat similar to radio remate



conizrol of an amateur radio station. In
both situations, the control operator of a
distant station is using another station
{telecommand or conirel) to transmit
command signals to the distant station
for the purpose of carrying out his/her
responsibilities as conérol operator. The
main difference is that the control
cperator of a remotely-controlled
amateur radio station always has a
functioning control link to the distant
station while the control operator of a
station in space operation may not. The
position ¢f the satellite with respect to
the earth may not provide the
telecommand station with a view of the
satellite for much of the time. This is the
case with low earth orbit amateur
satellites. Thus, the control operator
requirements {§ 97.78) and remote
control requirments [§ 97.88) have not
meaning to space operation. We are
adopting proposed § 87.417 which will
state that those two sections are not
applicable. This will provide the
clarification recommended by ARRL.

22. In considering the matter raised by
AMBSAT of permitting amateur radio
operators to accept pay for conducting
earth operations and telecommand
operalions, we must bear in mind that
the present prohibition [§ 97.112; No
remuneration for use of station) is based
upon international agreement [Article 1,
Radio Regulation No. 3044/76). Therein
the Amateur Radio Service is defined as
“A service of self-training,
intercommunication and technical
investigation carried on by amateurs,
that is, by duly authorized persons
interested in radio technigues solely
with a personal aim and without
pecuniary interest”. This definition was
the subject of proposed modifications at
the WARC (Geneva 1979). These
proposals were debated at length at the
Working Group level and were in part
considered again in full Commitiee.
Although the definition was changed
editorially to make clear that which was
earlier implicit, namely, that the
Amateur Radio Service is a
radiocommunication service, the phrase
" * * * golely with a personal aim and
witkout pecuniary interest” was
retained and thereby emphasized.
Therefore, it is our obligation to help
preserve this very distinclive
characteristic of the service, which is at
the root of the many and varied
privileges afforded amateur radie
operators worldwide. For this reason,
we are most reluctant o make any
further exceptions to the “no pay” policy
over the singular exceptjon listed in
§ 87.112{b). (Contro! aperators of club
stations transmitting telegraphy
practices and bulletins may accept
compensation in a very precisely
defined situation. As far as we know,
only a féw employees of the ARRL have
taken advantage of this provision).
Having laid this foundation, we do not
find the sketchy information provided
by AMBSAT, as justification for their
request, sufficient to establish the need
for amaleur radio operators to accept
payment for conducting earth operations
and telecommand operations, For this
reason, we are not adopling AMSAT's
suggestion.

23. The American Radio Relay League
requested, in its comments, a
clarification of the matter of an amateur
radio station retranamitting radio
signals on frequencies reserved for
higher operator clagses. No amendments
are necessary to make this clarification,
which applies to repeater operation ag
well as space operation. Ag long as the
control operator of the transmitting
station is authorized [see § 97.7) for the
frequency privileges being used, the fact
that the station may retransmit from
frequencies authorized to both higher
and lower operator classes is of no
consequence. For example, there is no
prohibition, per se, for those types of
operations where retransmission is
permitted [repeater, auxiliary, and
space) to retransmitting the signals from

~ Reader Service—see page 274

a station with a Technician Class
contrel operator on frequencies not
autherized for the Technician Class,

24. We take exception to the
statement in AMSAT’s comments that
the non-interference provisions to
protect stations using frequencies
between 435 and 438 MHz should apply
only to non-amateur services. The
prohibition in the International Radio
Regulations (RR MOD 3644/320A}
against Amateur Satellite Service
stations causing harmful interference
does apply to the Amateur Radio
Service (ARS) since ARS frequencies
are in the International Table of
Frequency Allocations. Further, the
Amateur-Satellite Service definition (RR
NOC 3108/84ATA) was not chariged at
WARC, 1979. That definition does not
say that the Amateur-Satellite Service is
part of the Amateur Radio Service.
Moreover, Article 35 of the International
Telecommunications Union Convention
provides that all staticns, whatever their
purpose, must be established and
operated in such a manner so as not to
cause harmful interference to other
radio services.

25, As a regult of the commenis
received, we are adopting some changes
to the proposed riles. Specifically, we
have provided for automatic control of
stations in space operation; exemption
from all logging requirements for space
operation; and an improvement in the
wording of § 97.405 suggested by R.P
Haviland. Mr. Haviland pointed out in
his comments that future problems could
arise with the definition of space
operation because no distinction is
made between existing operations and
future operations. The rewording
suggested overcomes this potential
problem.

26. Accordingly, Jf ig ordered, that
effective November 3, 1980, Part 97 of

the Commission's rules is amended as
shown in the Appendix, pursuant to the
autherity contained in Sections 4(i) ard
303 of the Communications Act of 1934,
ag amended. The reporting requirement
included herein is adopted subject to
General Accounting Office clearance
and, unless advised to the contrary, will
be effective on the same date as these
rules. it /s further ordered, that this
proceeding is terminated and the docket
is closed. Furtber information on this
matter may be obtained by contacting
Maurice ]. DePont, or John B. Johnston,
Personal Radio Branch, at (202) 254
6884,

(Secs. 4, 303, 48 stat,, as amended, 1066, 1082;
(47 US.C. 154, 303))

Federal Communications Commission,
William J. Tricatico,

Secretary.

Appendix

Part 97 of Chapter | of Title 47 of the
Code of Federal Regulations is
amended, as follows:

§97.3 [Amended]

1. In § 97.3, paragraphs (i) and (k) are
deleted and designated [Reserved].

2, A new Subpart H is added to Part
97, as follows:

Subpart H—Amateur-Satellite Service
General

Sec.

97401 Purpoges.

§7.403 Definitions.

97.405 Applicability of rules.

97.407 Eligibility for space operation.

97.409 FEligibility for earth operation.

97.411 Eligibility for telecommand
operation.

97.413 Space operations requirgments.

Techniczl Reguirementa
67415 Frequencies available.

Special Provisions
97.417 Space operation.
97.41% Telemetry.
97.421 Telecommand operaticn.
97.423 Notification required,
Authority: Secs. 4, 303, 48 Stat., ag
amended, 1066, 1082; {47 U.8.C. 154, 303).

Subpart H—Amateur-Satellite Service
General

§97.401 Purposes.

The Amateur-Satellite Service is a
radiocommunicaiion service using
stations on earth satellites for the same
purposes as those of the Amateur Radie
Service.

§97.403 Definitions.

(a) Space operation, Space-to-earth,
and space-to-space, amateur radic
communication from a station which is
beyond, is intended to go beyond, or has
been beyond the major portion of the
earth's atmosphers,

[b) Earth operation. Earth-to-space-to-
earth amateur radiccommunication by
means of radio signals automatically
retransmitted by stations in space
operation.

(¢) Telecommand operation. Earth-to-
space amateur radie communication to
initiate. modify, or terminate functions
of a station in space operation.

[d) Telemetry. Space-io-earth
transmissions, by a station in space
operation, of results of measurements
made in the station, including those
relating to the function of the station.

£97.405 Applicabllity of rules.

The rules contained in this subpart
apply to radio stations in the Amateur-
Satellite Service. All cases not
specifically cavered by the provigions of
this Subpart shall be governed by the
provisions of the rules governing
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amateur radio stations and operators
(Bubpart A through E of this part).

§97.407 Eligibliity for space operation.

Amateur radio stations licensed 1o
Amateur Extra Class operators are
eligible for space operation (see
§ 97.403(a)). The slation licensee may
permit any amateur radio operator to be
the control operator. subject to the
privileges of the control operator's class
of license (see § 87.7).

$97.409 Eligibliity for earth operation.

Any amateur radio station ia eligible
for earth operation (see § 97.403(b}},
subject to the privileges of the control
operator's class of license (see § 87.7).

§97.411 Eligibility for tefecommand
operation.

Any amateur radio station designated
by the licensee of a station in space
operation is eligible to conduct
telecommand operation with the station
in space operation, subject to the
privileges of the control operator’s class
of Heense (see § 97.7).

§97.413 Space operations requirements.

An amateur radio station may be in
apace operation where:

{a) The station has rot been ordered
by the Commission to cease radio
{ransmissions.

[b) The station is capable of effecting
a cessation of radio transmissions by
commands transmitted by station(s} in
telecommand operation whenever such

cessation is ordered by the Commission.

{c] There are, in place, sufficient
amateur radio stations licensed by the
Commission capable of telecommand
operation to effect cessation of space
operation, whenever such is ordered by
the Commission,

(d) The notifications required by
§97.423 are on file with the
Commission.

Technical Requirements

§97.415 Frequencies available.

The following frequency bands are
available for space operation, earth
operalion, and telecommand operation:

Frequency Bands

kHz
FOOD-7100 1400015250
Mtz
21.00-21.45 26.00-29.70
134146 435438 "
GHz
242405
! Siatians aperyling 19 rha Amaters-Satellig Servic

Fuse hanrhe ipraclereraa e

Special Provisions

§97.417 Space operation.

(&) Stationa in space operation are
exempt from the station identification
requirements of § 97.87 on each
frequency band when in use.

[b) Stations in space operation may
automatically retransmit the radio
signals of other stations in earth
operation, and space aperation.
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(c) Stations in space operation are
exempt from the contral.operator
requirements of § 97.78 and from the
provisions of § 97.88 pertaining to the
operation of a station by remote control.

{d) Stations in space operation are
exempt from the station log
requirements of § 97.103.

§97.419 Telemetry.

{a] Telemetry transmission by stations
in space operation may consist of
speciaily coded messages intended to
facilitate communications.

(b) Telemetry transmissions by
stations in space operation are
permissible one-way communicalions.

§987.421 Telecommand operation.

{a} Stations in telecommand operation
may transmit special codes intended to
obscure the meaning of command
messages to the station in space
operation.

(&) Stations in telecommand operation
are exempt from the station
identification requirements of § 97.57.

§97.423 Notification required.

{a] The licensee of every slation in
space operation shall give written
notifications to the Private Radio
Bureauy, Federal Communications
Commission, Washington, DC 20554.

{b) Pre-space operation nolification.
(1) Three notifications are required prior
to initiating $pace operation. They are:

First notificetion. Required no less than
twenly-seven months prior to initiating space
operation.

Second rofification. Required no less than
fifteen months pricr o initialing space
operation.

Third rotification. Reguired ne less than
three months prior to initiating space
operation.

(2) The pre-space operation
notification shall consist of:

Space operation date. A statement of the
expected date space operations wiil be
initiated, und a prediction of the duration of
the operation.

Identity of satellite. The name by which
the satellite will be known.

Service areg. A description of the
geographic area on the Earth's surface which
is capable of being served by the station in
space operation. Specify for both the
transmitiing and receiving antennas of this
station.

Orbital Porameters. A description of the
anticipated orbital parameters as follows:

y sateliie y sateilte

{1} Angle of Inclinatian
(2) Period

(3} Apogee (Kiometars)
{4) Perigea (kilometers)

{1) Normingt geographical lon-
gitude.

{2) Longitudinal toleranca.

{3} Inclination iolarance,

(5) Towhor ol solelites [4) Geogrephical longfudes
hawng the sams Wil marking Tha extremities of
cheres=stcy the orbdal arc over which

the satolile o vistle a1 &
frarfiuin ang'é o efevation
of 0 at ports wifen the
assocaled $enica anea.

(%) Geooreptucal forghudos
rafig Te wtemtes of
a2 ootetil wC withen whech
tha sdmiis musl be kcat-
B i pFOwdE COMTLIATCE
Bons 1o the sponfien serv-
o Aok

{8} Rzason when tho orbital
arc of {5) is lsss than Hat
of {4},

Technical Parameters. A description of the
proposed technical parameters for:

(1] The station in space operation: and

(2} A s1ation in earth eperation suitable for
use with the slatien in space operation: and

(3) A station . telecommand eperation
suitable for use with the station in space
operalam.
The description shall include:

(1) Carrier frequencies if known: otherwise
give frequency range where carier
frequencies will be located.

(2} Necessary bandwidth.

(3) Class of emission.

{4) Total Peak Power.

[5) Maximum power density {watts{Hz),

(6} Antenna radiation pattern.'

{7} Antenna gain (main beam),'

(8] Antenna pointing accuracy
{geostationary satellites only).'

[8) Receiving system noise lemperaturg,?

(10) Lowest equivalent satzllile link noise
temperature.®

(&) In-space aperation notification.
Notification is required after space
operalion has been initiated. The
notification shall update the information
contained in the pre-space operation
notification. In-space aperation
notification is required no later than
seven days foliowing initiation of space
operation.

[d) Post-space operation notification.
Notification of termination of space
operation is required ne later than three
months after termination is complete. If
the termination is ordered by the
Commission, notification is required no
later than twenty-four hours after
termination is complete.

. . " « .

3. In Appendix 2 of Part 97, the
undesignated paragraph following the
headnote is revised, and a new
paragraph Sec 6 is added as follows:

Appendix 2

Extracts From Rodic Regulations Annexed
to the Internalional Telecommunications
Convenlian {Geneva, 1959), as revised by the
World Administrotive Radie Coenference for
Space Telecommunications, Gengve, 1971,

-

& * * . .

Article 41—Amatenr Staliona

- . - . -

Sec_B. Space stations in the Amaleur-
Satellile Service aperating in bands shared
with other services shall be fitted with
apprepriate devices for centralling emissions
in the event that harmful interference is
reported in accerdance with the procedure
laid down in Article 15. Administrations
autharizing such space stationa shall inform
the International Freguency Registration
Board (I.F.R.B.} and shall inaure that
sufficient earth command stations are
eatablished before launch to guaraniee that
any harmful interference that might be
reparted can be terminated by the authorizing
Administration,

*These anlenna characteristics shall be provided
for both transmilting and receiving anlennas.

*For a glation in space operation.

*The 1otal noise lemperature at the inpul of &
typiral amateur radia statisn receiver shall include
the antenna noise (generated by external squrces
(ground. sky, etc ] peripheral 10 the receiving
antenna and [ re-radiated by the satellite], plus
nnise generaled internslly 10 the recriver. The
additinnal receiver noise is above thermal noise,
kT.B

Referred 1o Lhe anterna input terminals, the 1otal
syslor: noise temperatire i9 given by

T =Ta+{L=1) T +L T,

where: T, : antenna noise lemperature

L : line losses between antenna vutput terminals
and receiver input terminals

T. : ambient temperature, usually given as 200° K

T, : receiver notse temperature. this is also given
as {NF—1)T,. where NF is recelver noise Bgure.




FORTHE HOME g
Sick of Network Tv? [

Qur recelver Ists you get
over 75 channels of lelevi-
sign diraclly frem aarth-
orbiting cable TV sajeliites!:
HBO, Showtime, super sta-
tions, sports and movies &
from around the wortd,

We don’t just sell information!

We Manufacture Hardware!

Our 94-page catalog and information book tell

Satellite

SYNTHESIZED
SIGNAL GENERATOR

» Covers 100 to 179.999 MHz in 1 kHz steps with
thumb-wheel dial » Accuracy .00001% at all fre-
quencies ® Internal frequency modulation from 0 to
over 100 kHz at a 1 kHz rate » Spurs and noise at
least 60dB below carrier » RF output adjustable from
50 to B00mv across 50 chms e Operates on 12vdc
@ V2 amp = Price $298.95 pius shipping.

In stock for immediate shipping. Overnight

ATTENTION HAMS!

Earn a “FREE”
Antenna, Tower
or BOTH!

If you are employed by a company
that could use a high lift work plat-
form, as shown below, you may
earn a new antenna system FREE.

the whoie story! Inexpensive dishes, high Ero-
feeds, computer aiming software! Specs, kits / '
and more! Send $7.95 today! delivery available at exira cost. Phone: (212)

468-2720. T

e
24-hour C.0.D Hotline By
(305) 339-7600 r.,@w VANGUARD LABS
SPACECOAST RESEARCH w310 196-23 Jamacia Ave. Hollis, NY 11423
Dept. S, P.0. Box 442, Altamante Springs, FL 32701

Wanted: Japanese Radio Amateaur
Contact: 73 Magazine

peterborough, n.h.03458
603-924-3873

ALL BAND TRAP ANTENNAS !

-mwx%m,;}_b g *:‘-‘-wx_.a&

PRETUNED - COMPLETELY ASSEMBLED -
ONLY ONE NEAT SMALL ANTENNA FOR
UP TO 7 BANDS! EXCELLENT FOR CON-
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. INPUT FOR NCVICE AND
LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS!

GCOMPLETE AS SHOWN with 90 ft. RG5BU-52 ohm reedline, and PL259 connector, insulaters, 30 ft.
300 Ib. test dacron end supporis, center connector with built in lightning arrester and static discharge -
molded, sealed, weatherproof, resonant traps 1"X6'"- you just switch to band desired for excellent worldwide
operation = transmitting and recleving! Low SWR over all bands -Tuners usually NGT NEEDED! Can be used as
inverted V's - slopers - in attics, on building tops or narrow lots . The ONLY ANTENNA YOU WILL EVER NEED
FOR ALL DESIRED BANDS -WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED! @

80u40-20:15-10-6 meter - 2 trap --- 104 ft, with 80 ft. RGS58U - connector -Model 928BUA ... $69.95
40-2Q-15-1C meter -— 2 trap ~~= 54 ft. with 90 ft. RG58U - connector - Maodel 1001BUA . ... $68.95
20-16-10 meter --- 2 frap --- 26ft. with 90 it. RGS8U - connector - Model 1007TBUA . . . ... $67.95
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical -
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Give number and ex.
date. Ph 1-308-236-5333 SAM - 6PM week days. We ship in 2-3 days. ALL PRICES WILL INCREASE . .
SAVE - ORDER NQW! All antennas guaranteed far 1 year. 10 day money hack trial if returned in new conditionl
Made in USA, FREE INFO. AVAILABLE ONLY FROM

WESTERN ELECTRONICS Dept, AT-10  *"80  Kearney, Nebraska, 68847

NEmm———
N/

4

Aﬁ'\

FOR ALL MAKES & MCDELS OF AMATEUR
TRANSCEIVERS - TRANSMITTERS -
GUARANTEED FOR 2000 WATTS SSB

With today’'s inflationary times,
this may be the perfect opportunity
to upgrade your station with no
drain on the family budget.

ICOM ¢ BIRD ®* BECKMAN ® CUSHCRAFT
AEA * B&W ¢ VIBROPLEX * CDE * CES
HAM-KEY ® ANTENNA SPECIALISTS
ASTRON ¢ BELDEN ® ARRL ®* W2AU/W2VS
AMECO * SHURE * AVANTI * AMPHENOL

Contact Jerry Flatt at W/ILSON
SYSTEMS for the details on this
ofter ... call Toll Free (800) 634-6898.

W/ S| 1 JA]

4286 Polaris Avenue
Las Vegas, Nevada 89103

(800) 634-6898

SANKYO 24-HOUR DIGITAL CLOCKS
WELLER SOLDERING STATIONS
RADIO AMATEUR CALLBOOKS

LaRUE ELECTRONICS
1112 GRANDVIEW STREET, SCRANTON, PA. 18509 - Ph. [717]343-2124
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LETTERS

from page 24

and telling him that there was a
two-letter prefix and a one-letter
suffix. Even with this, he still in-
sisted on moving me from the
United States to Botswana by
calling me A2FM. As a matter of
fact, he even asked me if that
was a stateside call!

| was about to put the blame
for his inability to copy my call-
sign correctly on weak signal
strength or QRM when another
station broke in,

“K2---", he said, “This is
W3---. He sald his call was
AF2M. | never heard of an AF2;
must be a bootlegger!”

“I never heard of an AF2 el-
ther,” replied the net control.
“He's probably some chicken
bander.”

After this dialogue occurred,
another amateur broke in to de-
fend me. He informed the net
control that AF2M was a legiti-
mate callsign and that the FCC
has been issuing calls in that
format for the past two and a
half years,

The net control paid no atten-
fion to this. He simply said that
he had never heard of it, and
therefore it was not a valid call!

Needless to say, | don’t appre-
ciate some Condilional class
operator telling an Amateur Ex-
tra that his callsign is no good.
This was not the first time 1 had
problems with this net. When
they don’t get my callsign
messed up, they have asked me
to do such things as make a
phone patch to a business so
someone could place an order!

| think It is about time that the
amateurs in this country be-
come aware of the callsign
prefix system used. Oddly
enough, I've never had problems
with DX stations getting con-
fused over the callsign; most of
them are well aware of the new
prefixes that exist here.

The two-by-ones have been
around for well over two years. |
think it is disgusting that | am
prevented from using my radio
because of some ham who must
have been living in a hole the
past few years.

An amateur radio operator
should keep up to date with the
rule changes. In addition, they

should not “play FCC" and
decide for themselves who is a
bootlegger and who is not!

Robert Swirsky AF2M
Cedarhurst NY

Bob, the FCC does not give an
intelligence test along with the
ham exam or eise some of the
nets I’'ve encountered would be
underpopulated. Be thankful
that those hams with a short
deck are stacked up in nets in-
stead of using up frequencies
for one-on-one contacts. We
have to have activities for our
mentally underprivileged, so
stop griping. There are undoubt-
edly some well-run nets; unfor-
tunately, I've run into a fot of the
others. One of the major prob-
lems encountered during the re-
cent hurricane emergency was a
net control station who had no
business controlling a net, The
net was almost as much of a di-
saster as the hurricane.—
Wayne.

MENTAL TELEPATHY?

| just wanted to thank you and
the many other Elmers for the
help given on my way to getting
my General ticket. The code is
really the hardest thing for me
and | sure like your 13+ tape. |
used many books and tapes
along the way and yours are
great.

| would also like this to be a
letter of encouragement to
others who are working hard to
upgrade or gel a license; it can
be done. At one point {actually
many times), | had visions of
hams perfecting telepathic
communications before | ever
got over 10 wpm. So far it has
been one year as a Novice, one
as a Tech. . .but the big one for
me, along the way, was the Gen-
eral. If | could have mastered the
code back when | first wanted to
become a ham, | would only
have to wait 6 more years 1o be
eligible for the QCWA. As you
can see, | am a slow learner.

Thank you again; keep up the
good work. To any up-and-
coming hams...also keep up
the good work; you can do it.

George Weber KAJCCY
Steamboat Springs CO
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KAYLA’S KIPLING

| have been re-reading Kipling
and came across the following
poem which may be the first
fiterary reference to Morse code.
The copyright date is 1892,

A CODE OF MORALS
Rudyard Kipling

Now Jones had left his new wed
bride to keep his house in
order,

And hied away to the Hurrum
Hilts above the Afghan border,

To sit on a rock with a helio-
graph, but ere he left he taught

His wife the working of the Code
that sets the miles af naught.

And Love had made him very
sage, as Nature made her fair;

So Cupid and Apotio linked, per
heliograph, the pair.

At dawn across the Hurrum
Hills, he Hashed her counsel
wise—

As e’en, the dying sunset bore
her husband’s homilies.

He warned her 'gainst seductive
youths in scarlet clad and gold,

As much as ‘gainst the blandish-
ments paternal of the old;

But kept his gravest warnings
for thereby the ditty hangs)

That snowy-haired Lothario,
Lieutenant-General Bangs.

'Twas General Bangs, with Ajde
and Staff, that tif-tupped on the
way,

When they beheld a heliograph
tempestuously at play.

They thought of border risings,
and of stations sacked and
burnt—

So stopped to take the message
down—and this is what they
learnt:

(Here | take liberties and use dah
dit, where Kipling said dash dot.)

“Dah dit dit, dit, dit dah, dit dah
dit"” twice. The General swore.

“Was ever General Officer ad-
dressed as ‘dear’ before?

‘My Love’, i fajth! "My Duck,’
gadzooks! ‘My darling popsy-
wop!’

Spirit of great Lord Wolseley,
who is on that mountain top?”

The artless Aide-de-Camp was
mute; the gilded Staff were
stith

As, dumb with pent-up mirth,

they booked that message
from the hill;

For clear as summer-lightning

flare, the husband's warning
ran:

“Don’t dance or ride with Gen-
eral Bangs— a most immoral
man."

At dawn, across the Hurrum
Hills, he flashed her counsel
wise—

But, howsoever Love be blind,
the world at Jarge hath eyes.}

With damnatory dot and dash
he heliographed his wife

Some interesting details of the
General's private life.

The artless Aide-de-Camp was
mute; the shining Staff were
still,

And red and ever redder grew
the Generafl’s shaven giil.

And this is what he said at last
(his feelings matter not): —

“I think we've tapped a privafe
line. Hi! Threes about there!
Trot!”

All honour untc Bangs, for ne'er
did Jones thereafter know

By word or act official who read
off that helio.;

But the tale is on the Frontier,
and from Michni to Mool-tan
They know the worthy General
as “that most immoral man.”

Kayla Hale W1EMVITIS
Alajuela, Costa Rica

Hello, Kayfa! For ham riewcon:
ers, Kayla was the editor of 73

" back before she got married. ..

golly. . .over ten years ago.—
Wayne.

AUGUST KUDOS

I just want to say thanks for a
hell of a good job you've been
doing.

I've been a writer, profes-
sional type, for some 30 years or
more. Over a thousand credits if
you care {o count ‘em, so there
are a few experiences with edi-
tors in the old memory sack.
Why tell you all this?

Because, to make a point.
You lock back over your encoun-
ters and you start comparing.
You remember articles you
wrote to your own specs, only to
have them bounced with the
judge's decision of “lack reader
interest.” Trouble is, the readers
never had a chance to put in
their two-bits worth (2¢ inflated).
The eds bounced the cream of
an 8-hour stint at the mill on the
basis of their taste.

Now, at 73 you run such ar-
ticles as “Over There” by Julian
N. Jablin W9IWI in the August,
1980, issue. Who in the annals of
hamdom would ever suspect
that an article like this, with no



schematics, formulas, construc-
tion instructions, and the like,
would ever get published, much
less read and enjoyed? Want to
know why 73 is the fattest, best-
loved, and most read of any ham
mag? Simple. Articles like this
as well as the usual nuts and
bolts! | was in the Navy, but had
some inter-service experience
with just such guys as Jablin
made come to tife again. I'i bet
my keepsake Morse key that
fastens on my knee with the
knob on top that a lot of 73
readers enjoyed that story as
much as | did! Maybe some or
most of you are youngsters and
couldn't get excited over that
writing, but you had the good
sense to publish it for those of
us who could. That's good edit-
ing!

I've read every August article.
Good balance. Every one in-
teresting in its own way. They
are warmly written, like talking
to the guy across town on the
2-meter net. What more can |
say, excepi “Keep up the good
work!”

Waldo T. Boyd K6DZY
Geyserville CA

Thanks, Waldo, and it has been
a pleasure fo publish your arti-
cles for these many years. f was
glad to see the article from
Julian, too, for I've known him
for some 25 years now and
we've been good friends, but |
haver’t seen him writing much
recently. | hope this will break it
loose for him and we’ll see more
...and mere from you, too,
Waldo.— Wayne.

S8TV AND THE ARTS

The Amateur Radio Television
System (ARTS) is a non-profit
organization of amateur televi-
sion {(ATV) operators who are de-
voted to bringing together
peoples of the world via sfow
scan television. ARTS operates
on the commonly recognized
88TV frequencies and has a
membership of hundreds of op-
erators who come together for
the exchange and relay of video
traffic from all parts of the
world. ARTS cooperates with
the specialty networks of the
Military Affiliate Radio System
(MARS), providing full coverage
of the military as well as the
civilian population.

All 50 states and many DX
countries have ARTS Directors
who oversee video traffic han-

dling in their areas. Some Direc-

tor positions remain to be filled

and more operators are needed.

Interested S5TVers are invited

to contact me at the address

given below. An SASE will be
appreciated.

Mike Stone WBEQCD

Director,

ARTS Communications

PO Box ATV

Lowden IA 52255

HEYN AND WEST

My husband Fried Heyn
WABWZO (Extra class license) is
running for ARRL SW Division
Director in the October alection,
and Gordon West WBENOA is
running for Vice Director. Fried
believes he and Mr. West have
considerably more time to pro-
vide the Division with morg lead-
ership, more representation,
more service, mare ideas, more
enthusiasm, more caring, and
more courage, plus more qualifi-
cations and more experience in
amateur radio.

Fried is a math teacher {20
nhours a week) having BA, BS,
and MA degrees. His past ad-
ministrative experience in-
cludes Production Coordinator
for Collins Radio. He is currently
an ARRL Assistant Director,
Section Communications Mana-
ger, chairman of the Orange
County Council of ARG, founder
{and past president} of the
Southern California Amateur
Radio Computer Club, honorary
member (and past president) of
the Orange County ARC, trea-
surer of the Southern California
DX Club, and life member of the
ARRL and AMSAT. In addition,
he has had experience in public
service, writing, lecturing,
teaching, conventions, and pub-
lic ham exhibits. He is very ac-
tive on the air and has accumu-
lated many awards, inciuding
the ARRL Naticnal Certificate of
Merit, many contest wins, BPL,
5BWAS, WPX, and WAZ. He has
over 300 countries confirmed {in-
cluding DXCC). He is active in
many lecal nets and organiza-
tions, including RACES, ARES,
and NTS, and he is an active
member of 220 SMA, TASMA,
and the LA Area Council of ARC.
Fried’s other national member-
ships include NC DX Founda-
tion, ISSB #3367, Ten-Ten #8011,
MARAC #9393, and ARNS #807.

Gordon holds both an Ad-
vanced amateur radio license
and First Class radiotelephone

-

license {(with radar endorse-
ment). He has an MA degree in
business administration from
Chapman College and currently
is an editor, lecturer, writer, and
college instructor on marine, cit-
izens band, and amateur radic
elecironics. He is an ARRL life
member and haolds field organi-
zation appointments of OBS
and OVS as well as membership
in ARES. He is the honorary
president of the West Coast
Amateur Radio Club aswellas a
supporter and member of many
local repeater groups. Also, he
is a member of the distin-
guished Radio Club of America
and the interference committee
of the Personal Coemmunica-
tions Foundation. Mr. West is
active on ali bands from 160 me-
ters through 1296 MHz.

Gordon believes that he and
Fried will provide the SW ARRL
Division with a “"New Direction”
in increased representation and
service to their fellow amateurs.

Sandi Heyn WABWZN
Costa Mesa CA

LOW VOLTAGE

Fried Heyn WAGWZO (left) and Gordon West WBENOA.

.

HT OPPORTUNITIES

Readers of the July, 1980,
issue were treated to WD4KFF's
unigue semiconductor testaer
{“Multi-Media Bench Tester,”
page 106). | enjoy using mine.

| would like to suggest a bat-
tery supply of 4.5 to 5.5 volts {in
place of the B-volt supply in-
dicated on the schematic) since
these are the recommended op-
erating limits of most. tran-
sistoritransistor logic (TTL) de-
vices to ensure proper perfor-
mance. Thanks.

Mitch Cohen WB4RXE
Margate FL

Just another letter to let you
know how much | continue to
enjoy your fine publications, 73
and Microcomputing. Both are a
credit to the industry, the hobby,
and to the professions and
fields that they represent.

Sure would like to see some
mention made that the hams in
the field would like to see the
radio manufacturers get on the
ball and make some of the ex-
cellent hand-held uniis for some
of the bands other than 2
meters. The industry has done
wonders with the 2-meter band
with the marked advancement
of gear now available. With band
conditions as they are in certain
parts of the country, and with
the concern that if “we don't use
it, we will lose it,” | would like to
see some serious effort by the
radio manufacturers tc get
some truly new producis and
hand-held units out for the 220-
and the 440-MHz bands. Even a
hand-held for 6 meters would be
welcome on the market. | know |
am interested in getting some
new gear for these bands, but
we need some help from the
manufacturers!

Please devote some thought
and comment to this subject.
Two meters would not be what it
is today without the gear that is
available; now that we have
opened and in some cases filled
every space on two meters, let's
open some of the other bands
with some gear that is a plea-
sure to operate! The market is
there — and we are out here just
waiting to spend our money.

William D. Mauldin KA4JUL
Boca Raton FL
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( L00KING WEST )

from page 12

swer, the same answer we used
to protect the 220-MHz hand:
Use it! Keep six meters alive
with activity the same way 220 is
these days. What about equip-
ment? Except for some high-
priced multi-mode transceivers,
there is little around, and you do
not want to front a bundle of
green stamps for a band that
may not pay off in contacts.
Well, | am willing tc bet that
many of you have a remnant of
the old days lying in the closet
or cellar. Maybe it's an old Gon-
set |, LI, Ill, or IV. Perhaps a vin-
tage Clegg 99er, 66er, or Poly-
comm &. How about a venerable
Benton Harbor Lunch Box? Dig
it out, plug itin, and see if it still
works. I'll bet it does. What
about an antenna? Well, a sim-
ple dipocle is more than ade-
quate for local work. “But AM is
dead. Nobody uses it anymore.”
True. AM on VHF is dead, but on-
ly because most of those who
used to operate 6-meter AM
went io 2-meter FM and de-
serted 6 meters entirely. While
AM would not be weicome these
days on most bands, six is defi-
nitely the exception to the rule.
Why? Because there is a lot of
spectrum and very little utiliza-
tion above 50.25. Most six-meter
SS5B enthusiasts hang around
50.110 or thereabouts. Stay
above 50.25 and you won't be
bothering a soul. If enough of
you dig out these relics of an era
gone by and make use of them,
you can literally have your own
private channels to use as you
see fit. Your expense? That of a
few feet of coax, some zip cord,
and a few hours of work.

“But | don’t want to go on AM.
It's so old-fashioned.” True, AM
is out-dated by today’s stan-
dards, but most old tube-type
AM rigs can be easily converted
for FM use. The simplest way is
to use the exisling AM modu-
lator as an FM modulator by re-
connecting it to modulate the
transmit oscillator. Careful. . .
cut the gain control down. . .it
does not take very much audio
to get enough deviation for
plus/minus 5 kHz. Most crystal
manufacturers can supply a
transmit rock for 52.525 which is

the place most FMers on 6 me-
ters monitor. As far as the re-
ceiver goes, you can simply
slope detect or convert the re-
ceiver to FM operation with the
addition of a simple integrated
circuit quad detector mounted
on a small PC board. Many quad
detector chips have built-in
squelch and limiting.

Think such a conversion can-
not be done? My new 6-meter
FM rig is nothing but a 1960s
Lafayette HE-45B with a quad
detector powered with voltage
stolen from the cathcde of the
audio output/modulator tube,
with the receiver oscillator now
crystal controlled. To FM the
transmitter, | simply recon-
nected the medulator to supply
modulated B plus to the original
crystal oscillator and tied the
2E26 final plate directly to the
unmodulated B supply. | picked
up 4 extra Watts out in the bar-
gain. Audio reports are good,
and those | QS0 seem shocked
when | tell them what | am run-
ning. Even better, this unit looks
nicer than some old boat anchor,
especially sitting on my desk.
The antenna is a simple coaxial
vertical made from a length of
RG-59/U. Nothing exotic, and a
total investment of under $14,
including crysials. Not state of
the art, but more than sufficient,
| also have a vintage Polycomm
6 which | restored to perfect
operating condition and left
unmodified for other uses. Thus
far | have had about a half dozen
AM QS0s since returning to the
band. The antenna on the Poly-
comm is also a dipole, but this
one a ftraditional horizontal
centerfed type.

Six meters seems dead be-
cause most people who operate
the band listen rather than talk.
They’re waiting for the other guy
to call CQ. Well, if everyone
waits, there will be very few
QS0s, won't there? it's up to
people like you and me to wake
up the band. Old equipment
works, is plentiful, and is inex-
pensive. Even with the most ru-
dimentary equipment, signif-
icant DX is possible during spor-
adic E and F2 openings. Work-
ing extended groundwave, me-
teor scatter, tropo, and the like
takes far more exotic equip-
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ment. But you would be amazed
at what can be worked with the
oldies but goodies. On July 25th,
1961, using a Clegg 99er 7-Watt
AM transceiver and an indoor di-
pole, | QSCed KP4AXC in San
Juan, Puerto Rico, from Brook-
lyn, New York. On May 19th,
1965, while stifl in Brooklyn, |
QSCed WABBTR in Gincinnati,
Chio. He was running a Halli-
crafters HT-40/5X-140 combo
and | was using the same HE-45
Lafayette rig that has now be-
come an FM base station. My
antenna at the time was a halo
aiop a 6-story apartment house.
Or how about St. Louis, Mis-
souri, on May 30th, 15617 |
QSCed WOWKG using my in-
door dipole and a 15-Watt home-
brew transmitter. Shall | go on?
In all, some 42 states plus Puer-
to Ricc worked and 38 con-
firmed prior to my going to SSB
in the late 60s. It can be done,
and | have the QSL cards to
prove it. Many of you reading
this probably do, too. Those
were great days. Six-meter DX-
ers cooperated with one anoth-
er, rag chewing in a DX round
table was common when the
band was open, and there were
none of those time-out timers,
jammers, or politicians to con-
cern oneself about. If you are as
tired of the latter as | am and
happen to have arelic of that era
lying around, then why not fire it
up? You might not hear much at
first, but fry calling a GQ. Who
knows, if enough of us do this,
we could repopulate the band
and then move it toward bigger
and better things. Most impor-
tant of all, we can secure this
band from potential invasion by
illegals. If enough of us are
there, they are not going to try
anything. But if we leave the
band vacant awaiting further
FM deregulation for expanded
repeater operation, we are in-
viting disaster. CUon 6. . .as we
used to say. . . AM, FM, or S5B.

One final note to those of you
who think that ITF is playing
alarmist and who think that six
meters will always be safe be-
cause of the TVI problem. In to-

day’s day and age, there is no

such thing as safe amateur
spectrum. Every kHz has a spe-
cific dollar value. There are
those who Icok upon the spec-
trum devoted to amateur radio
as potential income if they can
steal it from us. At this moment,
there is no more vulnerable ama:
teur spectrum than that which
lies between 50 and 54 MHz. It is

in the same position that 220
was some 5 years ago. | firmly
believe that we have two
choices. Either we utilize this
spectrum or it will be lost to an-
other service. “Six meters—LJse
ft or Lose 't

JAMMER LOSES LICENSE
DEPARTMENT

In late 1978, there appeared
on the two-meter amateur band
in Los Angeles a rather foul-
mouthed individual using a
phoney cailsign. Using the call
WEJAM, this individual tor-
mented the users of the then
WREBABN repeater for many
months. During this time, many
letters were sent to the FCC and
other government agencies in
an attempt to obtain some form
of retief from this menace, but in
the end it was his peers who lo-
cated him. Unfortunately,
weJAM was found to be a li-
censed amateur operator
named Scott Lookholder, whose
real callsign was WBGLHB.
Lookholder was eventually
brought to trial, given a year's
suspended sentencge, and fined.
All this was reported here in LW
and in other amateur pub-
lications.

In September of 1979, after an
inordinate amount of pressure
from the amateur community,
the Commisssion acted to sus-
pend Lookholder's license. They
also issued a Show Cause Order .
as to why his license should not
be revoked. In my possession is
a copy of the final Revocation
and Suspension Order issued
against Lookhoider on May
16th, 1980, with an effective date
of June 16th, 1980. From it | have
learned many things, including
the fact that Lookholder never
responded to the Show Cause
Order.

What | found most interest-
ing, however, were the “Conclu-
sions of Law™ upon which the
revocation order was based. |
got many clues into the thinking
of the FCC, as well as a hint as
to how similar matters might be
handled by them in the future.
After noting that Lookhelder
had been convicted in a Court of
Law tor repeated violations
under 47 U.S.C. 502, and stating
that they, the Commission, had
a mandate to regulate radio
communications based upon
the Cormmunications Act itself,
they went on to cite some rather
inferesting legal interpretations
that by this order have become
possible legal precedent.



The Commission siated,
“Lookholder's transmission
cannot be treated the same as
words spoken in private, words
spoken in public, or printed
words. The Courts, Congress,
and the Commission have rec-
ognized that radio communica-
tions have special qualities
which distinguish them from
other modes of communication
and expression.” (At this point,
the findings cited various cases
in which broadcasters were in-
volved, including the famed Pa-
cifica case involving radio sta-
tion WBAI in New York.) Contin-
uing. .. “Thus while the use of
certain expressions such as {ex-
pletive deleted) displayed in writ-
ing in public may be protected
forms of speech, neverthe-
less, government may properly
act in many situations to prohib-
it intrusion into the privacy of
home of unwelcome views and
ideas which cannot totally be
barred from the public dia-
logue.” In essence, you can say
what you want in public, but if
you doit on the radio, youcan be
held responsible for your words.
Maybe my interpretation is a bit
simple, but | think it fits.

The finding went on: “'The
Commission has determined
that the transmission of radio
communications containing
certain explicit words (and
forms thereof)...are patently
offensive to listeners, and that
radio communications contain-
ing such words fall within the
prohibitions of 18 U.8.C. 1464.
Consequently, these expres-
sions are prohibited by Section
97:118 of the Commission’s
Rules. Bacause of the nature of
the Amateur Radio Service and
its broad band of frequencles in-
stead of limited channels, the
audience of 350,000 amateur ra-
dio licensees and in addition
shortwave listeners and those
studying for an amateur license
are constantly tuning in and out
of the radio bands and are sub-
jected to unexpected contents
of the communications. Like the
broadcast in Pacifica, Lockhold-
er's transmissions were unigue-
ly accessible to children and
cauld have enlarged a child's
vocahulary in an instant, unlike
written messages.”

Uniess | read something
wrong, in this finding the Com-
mission notes that the public
has a right to be protectad from
being forced to listen via elec-
tromagnetic communication to
anything it deems to be offen-

sive, and cites the case of Pacif-
ica’s WBAI in which listeners
were "“treated” o what some felt
was offensive material. They
then stated that the actions of
Lookholder and those of Pacifi-
ca were one and the same, thus
citing action in another service
as precedence in the revocation
of Lookholder's license.

“Moreover, Lookholder's re-
peated transmission of ob-
sceng, indecent, or profane lan-
guage and its intentional inter-
ference with the transmissions
of other amateur licensees
establishes a record of disin-
clination to comply with Com-
mission rutes. Thus revocation
is not only warranted, but essen-
tial.” | think that no comment is
necessary, as this section
speaks for itself.

The anger of the amateur
community was also noted:
“Lookholder's transmissions
have angered the amateur com-
munity. The amateur communi-
ty must be assured that the
Commission is prepared to act
severely when its rules and regu-
lations are blatantly disregard-
ed by amateur licensees, such
as Lookholder.” HMserein the
Commission was obviously
making reference to the myriad
of communications sent to
them on the matter by amateurs
of this area who were more than
a bit upset by the situation. Ob-
viously | am not a lawyer, but |
suspect that this finding may
give credence to the viability of
such complaints as the basis tor
investigating such instances as
this.

The rest of the order was the
necessary legalese to invoke
the revocation of Lookholder's
license. However, a footnote
was added that is of extreme
significance in that it ties to-
gether virtually ail forms of radio
transmission under the cbscen-
ity ban. |t reads as follows:

“The Commission’s enuncia-
tion that such words fell within
the prohibition of 18 U.S.C. 1464
was within the context of Broad-
casi Radio Stations. Of par-
ticular concern was the protec-
tion of chiidren and unconsent-
ing aduits who do not want such
language transmitted into their
homes. These considerations
are equally true of the Amateur
Radio Service where there are
no minimum age requirements
for licensing (97.9), where there
are, as this case reveals, com-
plaints against such language
on amateur radio, and where the

potential reception of the trans-
mission is widespread, as con-
firmed by the fact that Look-
holder's transmissions were on
frequencies with potential
worldwide propagation.”

| have stated in this column
many times that it is my belief
that an amateur license is not a
license to say anything you
want, when you want, whether
your language is welcame or
not. Your license is a permit
granted toc you by our govern-
ment to communicate through
the use of electromagnetic radi-
ation on pre-determined spec-
trum in exact accordance with
regulations as set forth by the
governing hody, i.e., the FCC. If
you are a jammer or thinking of
becoming a jammer, then | sug-
gest you weigh the potential
consequences. By this action,
the Commission has set a long
needed precedent that can be
used against you. They can take
your license. They can take oth-
er punitive action. You might
even wind up in prison, or at
least have to pay a stiff fine
along with court costs.

When Lookholder pled guilty
and was hence convicted, many
amateurs were angered that it
took so long for the FCC to even
suspend his license, let alone re-
voke it. It was well over a year
and a half from the time of the
conviction until the time the
revocation order took effect.

Many amateurs openly con-
demned the Gommission for its
slowness in acting on the mat-
ter, but with the publication of
this document, it is apparent
that this time was well spent in
preparation. It is weil thought
out, well prepared, and, most im-
portant, it seems to set the legal
precedent that the Commissiorr
needed to act against such of-
fenders. Keep in mind that the
next time, the Gommission need
only cite this case as grounds
for a revocation action againsta
regulatory violator who fills our
airwaves with his or her profani-
ty. They obviously were looking
to set an air-tight legal prece-
dent, and in my untrained but
optimistic view, | think they
have. People versed in commu-
nications law with whom | have
conversed tend to agree. The
FCC now has a weapon to use
against the foul mouth, and let’s
hope they go to it swiftly.
There is only one thing | won-
der about, Does the real holder
of a callsign such as W&JAM
have any legal recourse against
someone who has blasphemed
said call and used it illegally?
That's one that some of you le-
gal types might want to look in-
to. Meanwhile, scratch ong jam-
mer. He jammed; he got caught;
he's no lenger an amateur. The
bureaucracy of Washingteon
may move slowly, but once the
steamroller gets going, there is
seemingly no way to stop it.

HAM

HELP

I'm looking for a used HF
linear amplifier. I'd prefer one
without tubes. Condition not im-
portant, price is! Please make
offers.

Dante Ventriere KA4JRE
17831 NW 81 Ave.
Hialeah FL 33015

1 need information on hints,
kinks, and modifications for the
Kenwood TR-7400A, especially
for out-of-band aperation. | also
need information on a squelch
circuit for the Motorcla Page-
com tow-band pager. 1 am will-
ing to pay a reasonable price for
information.

Richard McLaughlin, Jr.
WBEBTOE

4237 Dickman 3B
Springfield Ml 48015

| am in need of an ocperator's
manual for a Tempo One trans-
ceiver. | also need an operator's
manual for a Hallicrafters
SR-150 transceiver. | will be glad
to pay for postage and copying,
but please send a postcard first.
Thank you,

Claude Laroche KA1BNA
RFD 2, Georgia Road
St. Albans VT 05478

If anyone has cured an igni-
tion noise problem, on transmit,
in the KDK 2016A, | sure would
like to know about it. Also, if
anyone knows of an RIT mod for
the Heath HW-101, please let me
know.

Jerry Lynn WB7WBW
3017 First Ave. No.
Great Falls MT 59401
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[ NEW PRODUCTS

from page 32

In addition to detecting mo-
tion, the Safe House may be
used with optional door and win-
dow switches to provide perim-
eter protection. A normally open
panic circuit is also offered. A
panic switch will activate the
alarm regardless of whether it is
in the armed or standby mode.
No matter what triggers the
Safe House, its siren will run for
eight minuies and then shut off
if no more triggering occurs.
This helps to prevent an annoy-
ing disturbance if you are away
and the alarm is accidentally set
off.

Our tests of the Safe House
system indicate that its effec-
tive range is a bit less than what
the owner’s manual specifies.

When used in an apartment liv-
ing room approximately 15 x 20
feet in size, the Safe House pro-
vided coverage for everything
but the areas on its immediate
left and right. Motion directly
toward or away from the alarm
immediately registers; however,
lateral motion is less likely to be
detected. While this rf distur-
bance alarm did not seem to be
as sensitive as some ultrasonic
units, it did not have the falsing
problem associated with some
of the less expensive units.

The Safe House alarm pro-
vides a compact, easily installed
way to protect one room and, if
the need arises, the system can
be expanded. Features like the
coded entry sequence and back-
up battery are offset by a rather
cheap looking plastic cabinet.

: :‘-_:"‘_'!'_"_"'F_ -

Spectrum’s SCR4000 repeater.
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The operation of a low-level
microwave signal like the Safe
House's is contingent on the
premise it does net interfere
with licensed microwave users.
By the way, there is no protec-
tion from interference resulting
from other users of the alarm
freqguency.

The Safe House rf field distur-
bance alarm is available at
Radic Shack stores. The alarm
costs $199.95 with a horn
speaker, $179.95 without.
Reader Service number 478.

Tim Daniel N8RK
73 Staff

TEN-TEC OFFERS NEW THIRD
GENERATION OF THEIR
POPULAR “OMNI”
TRANSCEIVER

In addition to some inter-
esting new performance fea-
tures, Ten-Tec's new Omni
Series © transceiver is one of
the first amateur transceivers to
have capability for all nine HF
bands.

The Omni-C covers all ama-
teur bands from 160 through 10
meters. Crystals are included
for seven of the nine bands
{crystals for the 18- and
245-MHz bands will be ready
when the bands are).

Another unigue new feature
of the Omni-C is its three-mode,
two-range offset tuning capa-
bility. It's the first ic offer a
choice of offset tuning for the
receiver section, the transmitter
section, or the combined trans-
ceiver. The three modes offer
complete offset tuning flex-
ibility for all needs, fine tuning
interfering signals or chasing
DX. The tworanges are =500 Hz
or +£4 kHz.

The Omni-C also offers new
ease in using the seven re-
sponse curves of its optimized
bandwidth capability. New
switching is provided for select-
ing the standard 2.4-kHz 8-pole
SGSB filter, the optional 1.8-kHz
8-pole SSB filter, the optional
250-Hz or 500-Hz 8-pcle CW
filters, cascading them for 16
poles of filtering or putting them
in the signal path along with
450- and 150-Hz active audio
filters.

New “hang” agc for smoother
aperation and a standard equip-
ment noise-blanker {2-pole
monolithic crystal filter) are
other new features. For further
information, contact Ten-Tec,
inc., Highway 411 East, Sevier-
ville TN 37862.

SPECTRUM
COMMUNICATIONS’
NEW UHF FM REPEATER

Spectrum Communications’
new FCC type-accepted SCR4000
repeater is a 30 Watts minimum
unit, with a 406-512-MHz fre-
guency range. lts features in-
clude: excellent receiver sensi-
tivity (0.3 uV/12 dB SINAD),
8-pole front-end filter, very wide
receiver dynamic range with
double balanced mixer for supe-
rior intermod rejecticn, 8-pole i-f
crystal filter plus 4-pole ceramic
filter, built-in CW IDer and time-
out timer, and all important op-
erating parameters convenient-
ly adjustable and measurable
from the front panel. The unit is
available complete with commu-
nity tone panel, matching cabi-
net, and duplexer. For furtherin-
formation, contact Spectrum
Communications Corp., 1055 W.
Germantown Pk., Norristown PA
19401. Reader Service number
A77.

Ten-Tec's Omni-C transceliver.



MFJ RECEIVER ANTENNA
TUNER/PREAMPLIFIER

For years, hams have es-
poused the benefits of antenna
tuners, match boxes, and tfrans-
matches for maximum transmit-
ting antenna efficiency. But how
about receivers? Don’t they de-
serve some consideration, too?
Certainly, if a transmitter/receiv-
er combination is used, and an
adjustable matching device is
set for the maost efficient signal
transfer (nominally 50 Ohms) be-
fween the transmitter and an-
tenna, then the same efficiency
exists during receive as well.

Bui many hobbyists enjoy the
passive reception of shortwave
broadcast stations, utilities,
and amateur communications
without the intention of pushing
rf back cut through the antenna.
Why pay for a large, expensive
transmatch?

Is an antenna feedline match-
ing device really necessary for
reception? MFJ seems to think
so, and their new model 959 re-
ceiver antenna tuner/preamplifi-
er is designed to optimize the
coupling between the receiver
and its feedline. “Antenna
tuner” is somewhat of a mis-
nomer, since the only way one
can tune an antennais at the an-
tenna itseif. But assuming that
the antenna and feedline are
reasonably well matched at
their union, there are ways to im-
prove the match between the
radio and the feedline for maxi-
murn signal transfer efficiency.
A transmatch is one way.

The 959 is a flexible instru-
ment, consisting of a fully-ad-
justable pi-section tuning stage
followed by a stage of bipolar
transistor amplification. The en-
tire circuit may be bypassed
with the rotation of a switch to
direct the signal back to direct

TNRLCTOR
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receiver input from the trans-
mission line.

Theoretically, since modern
receivers are designed to ac-
commodate 50 Ohms antenna
line impedance, a resonant half-
wave antenna cannot be im-
proved upon with any matching
device. But rare is the single-fre-
quency application where a per-
fect match is possible. Most of
us—probably a/f of us—iune
our receivers for wide frequency
excursions, hoping te snag
some elusive DX. It would be
nice if we had some guarantee
that our receivers would be opti-
mally matched throughout the
chase. But just how essential is
a perfect match for reception,
anyhow? In transmitting we are
concerned for every Watt of out-
put, both for maximum signal
emission as well as equipment
safety from high vswr. But with
reception, it would seemn that a
few dBs shouldn’t make all that
difference. We decided to test
out this theory with the 959
tuner.

A harmonically-related off-
center-fed windom antenna cut
for 80 meters was selected as
the test antenna. Since it had
large capture area (135 feet
long) and was aiready close to
resonance on several harmaoni-
cally related bands, we knew
that it would be hard to improve
upon for receiving.

Results of this experiment
were mixed. Below about 8 MHz,
there was a distinct improve-
ment in received signal strength
when using the MFJ-959 tuner
rather than operating the win-
dom straight through. Above
that frequency, there was no no-
ticeable difference. Naturally,
with the 20-dB preamplifier
switched in, sighals came up,
but that would be expected frem

RECEIVER ANTESNA
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The MFJ-959 receiver antenna tuneripreamplifier.

any additional rf amplifier stage.

Next, we tried a shorter ran-
dom wire antenna about twenty
feet in length. Results were iden-
tical. No improvement with the
tuner above about 6 MHz.

But before we write off a re-
ceiver tuner as a worthless ac-
cessory, let’'s examine a few of
its applications to show where it
really makes a difference.

One of the problems encoun-
tered by receiver manufacturers
is in the design of an inexpen-
sive general coverage receiver
with wide dynamic range.
Strong signals have a tendency
to do awful things to receiver cir-
cuitry, especially when cost-
conscious engineers specify
“cost effective’” transistors. in-
adequate front-end {rf) selectiv-
ity is another weakness in wide
coverage receivers. The fre-
quent resuli is the reception of
signals which aren't really
there! Intermodulation and
images generate phantom
signals that may interfere with
reception all over the dial. This
is where a good external pre-
selector comes in handy.

The MFJ-959 also has a
switch-selectable attenuator
which is useful inreducing inter-
ference from nearby transmit-
ters. The additional tuned cir-
cuitry provides the increased
circuit Q to improve overall rf se-
lectivity as well. Those strange
whistles and annoying phantem
signals from nowhere disappear
when the tuner is peaked on the
desired receive frequency.

True, you can't make a silk
purse out of a sow’s ear, but
even the sow tastes pretty good
when it's properiy prepared!
And you can’t make a Collins
5181 out of a Hallicrafters 5-38,
but you can improve the
S-38—and other receivers as
well!

The MFJ model 959 receiver
antenna tuner/greamplifier seils
for $88.95. For further informa-
tion, contact MFJ Enterprises,
POB 494, Mississippi State MS
39762. Reader Service number
483.

Robert Grove WA4PYQ
Brasstown NC

HAMTRONICS’ RECEIVING
CONVERTERS

Hamtronics® receiving con-
verters are housed in attractive
wood grain aluminum cases and
feature a low noise figure, less
than 2 dB, for applications re-
quiring excepticnal sensitivity.
That makes them ideal for re-
ception of OSCAR sateliite sig-
nals as well as conventional ter-
restrial activity. Called the “CA”
series, these converters are
avaiiable in a2 wide range of VHF
and UHF bands and in several
popular output ranges. VHF
models use protected dual-gate
MOSFETs in the front end and
mixer. UHF models use two of
the new MRF-901 bipolar tran-
sistqrs in the rf amplifier and a
doubly-balanced Schottky diode
mixer for brecadband response.
The converters are great for alt
modes of cperation, including
SSB, CW, FM, and ATV.

A whole new line of Ham-
tronics® receiver preamps has
heen added, using new technol-
ogy similar to that of the con-
verters. These are available
gither in a new drawn metal en-
closure with mounting tabs or
as a PC board module. Provi-
sions have aiso been made io
feed the B+ to the preamp via
the ouiput coax cable for re-
mote mounting preamps at the
antenna.

For further information, con-
tact Hamtronics, Inc., 65F Moul
Rd., Hilton NY 14468. Reader
Service number 481.

A Hamtronics receiving converter.
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NEVER SAY DIE

editorial by Wayne Green

from page 8

you are aware that 73% of the
business phone calls do not get
through on the first try.

With some plans | have in
mind, | think our entire educa-
tional system can be revamped.
| envision a system whereby
people start learning as early as
they want and continue until
they lose interest or die. The
courses would be done so as to
generate enough interest to at-
tract students and get them 10
want to fearn. | think this can be
done via a combination of video
recording and computers and it
is my intenticn to have Instant
Software pioneer this field. I'm
not talking about just the US,
but teaching the entire world.

If | can find people capable of
running the publications, Il be
going off to Africa to push for
ham clubs in as many countries
as possible, as menticned ear-
lier. Between amateur radio
and microcomputers, mighty
changes can be made in many
countries in a relatively short
time.

YOUR HELP

The preceding is ambitious,
but with your help 1 can do it. |
need your support with as many
subscribers as you can get for
the magazines...with ads. ..
and with ctub-run classes for
new hams. | domr't think we have
tc give away the ham ticket to
get new hams. . .no code-free li-
censes. .. no digital licenses.
I¥'s hard work...and fun...to
study and pass the ham exams.
Get your club inte the local high
school and snare those 14- and
15-year-olds intc your classes.
And don’t forget to tell them
about Wayne Green and 73 Mag-
azine.

OFF TO SEE THE BLIZZARD
Well, the hurricane, anyway.
When word of the destructive

Allen hurricane came over the
television, | held a hurried
meeting of the 73 tech staff and
suggested that our collection of
a dozen or so HTs, chargers, and

assorted low-band rigs which
could be run from 12 volts might
be of use on St. Lucia.

Tim Daniel NBRK/1 got right
to work packing the rigs into
some Halliburton metal suit-
cases in case ithey would be
needed. Next, we contacted
Delta Airlines to see about get-
ting the eguipment down to
Miami as the first step toward
St. Lucia and found them ex-
tremely cooperative.

We'll have the details of the
whole thing as soon as possible;
however, it ended up with Tim
grabbing a couple of cameras
and a toothbrush and accompa-
nying the gear to St Lucia,
where the HTs were put into im-
mediate use.

INCENTIVE LICENSING?

There is a misunderstand-
ing...and | notice that 73 has
been contributing to this. A let-
ter In the September issue,
which was published without
comment (I didn't see it), con-
fused Incentive Licensing,
which was the proposal made in
1963 by the ARRL to get the Gen-
eral class ficensees off all the
major phone bands, with the
currently used Progressive Li-
censing sysiem.

The' additional privileges of
our current system may indeed
provide an incentive for step-
ping up vour class of license,
but this is not Incentive Licens-
ing. The battle that 73 and a
great number of hams put up
against the League back in the
60s saved half of the phone
bands for the General class.

One other point. The small
number of additional frequen-
cies now available o the Extra
class was nof the incentive
which made that license ciass
poputlar. Indeed, virtually no one
upgraded to Extra until the fun-
ny callsigns rule went through.
Up until that time, only about
2% of the hams had upgraded
to Extra. All this was reported in
detail down through the years in
73 as these events happened.
Most newcomers are unaware of
our history...and a iot of old-
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timers have rewritten history in
their minds to protect the mem-
ory of our beloved League.

There goes Wayne with his
ARRL hate campaign. . .no, not
at all. | honestly don't hate the
ARRL. . .contempt, maybe, for
those directors who get elected
for ego reasons (most of them)
and for the HQ people who don't
give a good damn about ama-
teur radio but are professional
bureaucrats. There are some ex-
ceptions at HQ. . .and there is
no question but that some
things the ARRL does are bene-
ficial.

I've often lauded the DXCC
program which drives most rare
DX operators off the air in a mat-
ter of days. And | am right up
front in complimenting their
many contests which keep thou-
sands of other amateurs off the
air on weekends while dozens of
fanatic contesters exchange
numbers and vie for certificates
of lasting value. And who could
complain about the ARRL traffic
system which beats the ac-
cursed phone company out of
hundreds of thousands of dol-
lars? No, in many ways | am as
loyal an ARRL fan as they come.

DIGITAL LICENSES?

If you have read many ¢f my
editorials, you know that | feel il
is important for us to have a lot
more hams than we do. | think it
will be valuable to amateur ra-
dio...and also 10 our country,
in that the more hams we have,
the mare technicians and engi-
neers we will have. The two do
go hand in hand.

The code test...one can
make a powerful case for or
against it, It doesn't prove any-
thing since it is merely a skill
which is acquired. True, on the
other hand, the achievement of
this skill is an indication that a
person has had enough interest
in getting a ham license to put in
a lot of hard work.

With the Bash cheat sheets,
the written exams are virtually
worthless as any indication of
anything, sc without the code
test, anyone wanting a ham li-
cense can get one just for the
work of memorizing a handful of
questions and answers. But, to
be fair to Bash, his series is not
very much different frem the
ARRL Q&A Manual, only more
accurate and thus more devas-
tating.

The original idea for the Nov-
ice ticke! was 10 encourage
newcomers to get on the air and

practice their code instead of
just listening. This scheme nev-
er did work out well. It couldn’t,
actually, because the whole ba-
sis of the idea was stupid. Nov-
ices working Novices, all at
around five words per minute, is
unlikely to train anyone to copy
code at 13 per. All it does is
develop acute frustration.

The Novice ticket, when it first
was Issued, included some two-
meter phone channels, so natu-
rallty most Novices quickiy
hought two-meter rigs and gos-
siped their licenses away on
two. When that was shut off,
Novices went out and bought
cheap CW rigs (why spend a ot
of money if you might not get
the General license?) and found
life in the jam-packed Novice
bands exceedingly aggravating.
Their el cheapo receivers
brought in half the band at once,
and their transmitters didn’t
have enough power to ¢lean off
a channel. So they tried and
tried to make decent contacts,
but most of them were lost in the
QRM. An awful lot of Novices
never made it to General.

Then there was the Tech tick-
et...another bummer, Once
started, this license kept tens of
thousands of hams from ever
discovering the low bands. To
make matters worse, forthe first
few years the Tech ranks were
packed with chaps who had
cheated and didn't even know
the code at 5 wpm. These people
were not likely to make a serious
effort at a General ticket. So
they went through lite talking on
two meters, eventually either
getting fed up and dropping out
or else dying of apoplexy over a
repeater kerchunker.

Yes, it was more difficult to
get that first ham ticket before
the Novice license was in-
vented, but | seriously wonder if
the FCC has done amateur radio
any favors with the Novice and
Tech licenses. H takes a bit
more work to get the first ticket
when you start with General, but
you do, right off the bat, have
the full range of ham bands
available to you. Thus you can
get a lot more out of hamming
because you will tend 10 go out
and buy a first class rig rather
than try to make do with a
klunker in case you fail to up-
grade.

From a practical standpeint,
the FCC is doing no one any fa-
vors by forcing everyone to first
learn the code at 5 words per
minute. More and more ham



classes are proving that it is
possible to learn the code at 13
words per minute in almost the
same time as 5 wpm. . .if you
start right out at that speed and
don’t horse around with the
slower speed. The lower speed
tends to encourage people to
use the ARRL system of graduai
speed increase. . .which is one
of the worst systems of learning
the code ever devised and which
has lost us hundreds of thou-
sands of good prospective
hams.

Which brings me to the digital
license recently proposed in
QST. Phooey. If clubs will set up
classes, beat the bushes around
high schools for impressionable
youngsters in the 14-15 year age
bracket, we’ll have all the hams
we and our country need. Kids
that age are suckers for ham ra-
dio. . .they are too young to re-
alize that they are being talked
into a life involvement from
which they will never really es-
cape. Even if you told them
about it they haven't enough ex-
perience to kick the habit before
it becomes overpowering.

If we cut out everything below
the General license, it mignt
take a few weeks longer to grad-
uate new hams, but we would
end up with a lot more in the end
and be a lot happier. We might
get away from a lot of this
kerchunking and bad lan-
guage. . .and we might get a lot
more newcomers inlo building
and designing eguipment. We
can use more experimenters.

What do you think?

BALTIMORE

One of my three scheduled
talks at hamfests this year was
at Baltimore...and they sure
managed to pull a great crowd
for that show. A good pari of the
commercial exhibit area was
compuler-oriented .. .some-
thing I'm seeing more and more
these days. In fact, at some
hamfests the computer exhibits
outnumber the ham exhibits.

| was not dismayed 10 see In-
stant Software prominently on
display at one of the booths.

The best part of the hamfest
was the indoor flea market. . .
packed with good things and so
many hams pawing over the
stuff that it was difficult to even
get close to the belter bargains.

The heavy flea-market atien-
dance seemed to detract from
the sale of ham gear by ham
dealers. | asked around late in
the hamfest to see how they
were deing on selling major
pieces of ham gear and found
that they were mostly doing
business with small parts and
the ham rigs were going beg-
ging. 1 think the money went for
parts and second-hand gear this
time.

RICHLAND HAMFEST/
COMPUTERFEST
At last! Wayne’s name up In
lights! A bit tacky, as might be
expected, but definitely up there
for all to see. That's show biz.

WELCOME

LAY HE GPEEN W2USH
EAKPELCOMPUTER

Considering the remoteness
of the area, the tri-cities put on a
darned good hamfest in July. |
flew out to give a talk at the ban-
quet on amateur radio and an af-
ternoon talk on computing. The
gossip at the hamfest was, of
course, about Mount 5t. Helens,
not very far away. They taiked so
much about it that | began ic
woender what everyone talked

about before the mountain blew
up.

Among the souvenirs laid on
me were pumice stones biown
out of the mountain and picked
up 18 miles away, a bottle of
ash, a beautifui book on the
mountain with a day-by-day ac-
count of the disaster, and a
bumper sticker saying, “Chicken
Little Was Right...Mt. St.
Helens, May 18th.”

=
-

Mary Lewis W7QGP, who has
been trying for some years to
get a fair shake from the
League, was there...but | did
not see the League director for
the divisicon. | guess he was just
too busy to get to the hamfest
and represent the League.

| hope that the full story of
Mary gets into print. The League
seems {o be absolutely set on
making sure that they never
have a woman directar, as some
directors have bragged. The
ARRL does a lot of good things,
but when they stoop tc under-
handed stuff such as they have
pulled on Mary, few people in
the know have any respect for
them. | gather that director
Thurston stays in office by dint
of this skulduggery. . .a shame
on amateur radio.

Though RTTY was on display,
theclattering old machine didn't
get the attention of the new
microcomputer-oriented units.

The computer-coriented exhib-
its outnurmbered the ham ex-
hibits by a wide margin. ..
something which is happening
more and more at hamfests late-
ly. Here we see a TRS-80 all
suited up in a custom made box.

One of the Washington area
ham manufacturers is AEF, and
they were there showing their
latest antennas. How about that
Tinker Toy portable two-meter
quad?

The kids got a blg kick out of
the computers. Here is a PET en-
tertaining cne kid while a couple
others are working on a TRS-80
next to it.

This Apple was kept busy all
day with kids at the helm...
here is a hangman program in
progress.

73 Magazine » October, 1980 245



There was also a demonstra-
tion of satellite reception of
television signals, complete
with a big dish set up outside of
the exhibition area. This drew &
lot of attention...and presum-
ably some sales. | snapped a
picture of a replay cf an inter-
view with me which was done by
a local TV station.

Among the flea-market good-
ies was this most reasonably
priced early model reel-to-reel
video recorder. | think | have ane
of those up in the attic some-
where. Black and white and with
a 20-minute capacity, it is not
relevant with today's VTR sys-
tems.

The local computer store was
there with an exhibit, too. | also
stopped off to see their store
and was pleased to find Instant
Software on display.

The committee did a nice job
of organizing the hamfest, |
think they might have puiled
more hams if they had doneg a lot
more PR work, getting the ward
on some of the special events
out a few months before the
hamfest so people could ptan
for the trip. | know that | got very
little information on the hamfest
in time to get it into 73 Maga-
zine.

The banguet was very well at-
tended and was certainly one of
the better banquets I've had as
far as the food was concerned.
First rate. The speaker...

well.. . maodesty forbids any
comments.
BONUS TALK

in addition to my scheduled
hamfest talks at Baltimore and
Richland (WA) this year, | did
take time off from work at com-
puter shows to give short and
relatively unannounced talks at
Cerritos College in Cerritos
(near Anaheim} and Triton Col-
lege, near Chicago.

The Chicago Suburban Radio
Assocciation set up the details
for my talk during the Summer
Consumer Electronics Show in
Chicago in June. They did a nice
job of tilling much of the rocom at
the college and were kind
enough not to snore too loudly
as they dozed off. Nice group. |
really hate it when people fall
out of their chairs while | am
talking.

This is the obligatory PR shot
of the Powers That Be of the
CSRA, flanking Sherry and me.
On the left is Bill True WAQASD
and on the right Greg Johnson
WBGZHA, who made the ar-
rangements for my appearance.
Talk of his subsequent tar and
feathering is merely rumor.

THOSE LOW GAS PRICES

Someone (WABILQ) men-
tioned the other day that gas
prices have not really gone up,
it's just that the value of the dol-
lar has gone down with infiation.
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That was a new idea, so |l grap-
pled with it for a bit and had to
agree that there was much to
the concept. Those of us who
are getting on in years are able
to remember the days of the
nickel cone, the nickel hot dog,
the nickel beer, the nickel sub-
way ride, the nickel Coke, and so
forth. Most of those nostalgic
nickel items are now twelve to
fifteen limes as expensive, so a
ten times increase in gas prices,
which is about what we've had,
seems hardly worth getting bent
out of shape over.

In some cases, prices have
gone down through the years. . .
such as with electronics. Where
technology has been able to cut
labor costs, this makes sense. . .
and packing the equivalent of a
hundred thousand tube circuits
on a chip a guarter inch sguare
is quite a technological ad-
vance. But oil still is a resource
with few technological improve-
ments. . .and thus not amena-
ble to significant lowering of
costs. Larger ships and pipes
have cut costs somewhat, but
then we've had to get the oil
from more distant and more ex-
pensive environments such as
Alaska.

Where we ran into a lot of
trouble was by keeping the oil
prices from growing with infla-
tion for several years, thus en-
couraging the building of poorly
insulated buildings, inefficient
power generation, and other oil
wasters. Instead of pursuing
more efficient uses of energy
over the years, the artificial
hotding down of oil prices en-
couraged the use of cil. Thus we

have little research done in
steam-powered cars, hybrid oil/
electric cars, methane cars, hy-
drogen power, etc.

RADAR TEST

A team from Dave Bell Asso-
ciates, the people who have
been deoing the fine amateur
radio promotional films, came
up one Sunday to do a bit on
police radar. Since | probably
have more radar detectors in the
73 Magazine van than does any
other car in the country, Peter-
borough was a natural spot to
film.

We spent the best part of a
whole day filming a four- or five-
minute segment for showing on
NBC in late August. You no
doubt missed it. The New Hamp-
shire state police cooperated by
sending two patrol cars to hand
out speeding tickets at the fa-
vorite Peterborough moneymak-
er, . .right in front of our Instant
Software building. The filming
team got fine pictures of the
stopping and ticketing of the
people. . .and a couple of inier-
views with the ticketees.

| showed the crew the differ-
ence in sensitivity between the
regutar radar detectors, which
plcked up the police signals just
as the van came over the crest of
the hill, barely giving time to
avoid a heavy fine and loss of a
driver's license, . .and the new
superhet systems, such as the
Escort and Super Whistler,
which picked up the radar unit
over a half mile further away
...down at the botiom of the
hill and far out of sight and
range of the radar units.
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-0. Box 4430M
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Clara, CA 95054

" Will ealls: 2322 Walsh Ave.

(408) 988-1640

Same day shipment. First line parts only. Factory tested.
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Rockwell AIM 65 Computer

$7.25

Compare features before you decide to buy any
other computer. There 1s no other computer on
the market today that has all the desirable bene-
fits of the Super EH for solittie money The Super
Elf is a small single board computer that does
many hig things. It1s an excallent computer for
training and for learning pregramming with its
machine language and yet it is easity expanded
with additional memary, Fuil Basic, ASCI
Keyhoards, video character generation, etc.

Before you buy another small computer. see if it
incluges the following features: ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super Elf includes a ROM monitor for pro-
gram loading. editing and execution with SINGLE
STEP foz pragram debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unigue Quest address and data bus
dispiays before, during and affer executing in-
structions. Also, CPU mode and instruction eycle
are decoded and displayed on 8 LED indicators.

An RCA 1861 video graphics chip allows yeu to
connect to your own TV with an inexpensive video
modulator to do graphics and games, There is 3
speaker sysiem included for writing your cwn
music of using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyhoard includes 16 HEX keys

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassefte interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super ENl. The board includes slots
for up 1o 6¥ of EPROM {2708, 2758, 2716 or Tl
2716} and is fully secketed. EPROM can be used
for the monitor and Tiny Basic er other purposes.

A IK Super ROM Maonritor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a promam loader/
editor and error checking multi file cassette
read/write software, (relocatable cassette file}
another exclusive from Quest. It includes register
save and readout. bleck move capability and
video graphics driver with blinking cursor. Break

RCA Cosmac 1802 Super Eif Computer $106.95

plus load, reset, run, wail, input, memory pro-
fect, monitor select and single step. Large, on
hoard displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PG cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus adetailed 127 pg. instruc-
tign manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game. Many schoofs and univer-
sities are using the Super EIf a5 a course of study.
OEM’s use it for training and R&D.:

Remember, other computers anly offer Super Eif
features at additional cost or not at all. Compare
before you buy. Super EIf Kit $106.95, High
address option $8.95, Low address optien
$9.95. Custom Cahinet with drlied and labelled
plexiglass front panel $24.95. All metal Expan-
sion Gabinet, painted and silk scregned, with
room for 5 8-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
All kits and options alse campletely assembled
and tested.

Quesidata. a software publication for 1802 com-
puter users is availeble by subscription for
$12.00 per 12 issues. Single issues §1.50. Is-
sues 1-12 bound $16.50.

Tiny Basic Cassette $10.00, cn ROM $38.00,
original EIf kit board $14.95, 1802 sottware;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip B Interpreter $5.50.

Super Expansion Board wilh Cassette Interface $89.9%

points can be used with the register save feature
1o isclaté program bugs quickly, then follow with
single-step. If you have the Super Expansion
Board and Super Monitor the monitor is up and
runping at the push of a button.

Other on board options include Parallej input
and Output Ports with full handshake. Yhey
allow easy connection of an ASCII keyboard 1o the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memeory there are two S-104) slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
hility display with Tiny Basic and a videa interface
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 26 ma I/F $1.95, §-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$15.25 for easy connection hetween the Super
Elf and the Super Expansion Board.

z80 erucumruter
16 bit /0, 2 MHz clock, 2K RaM, ROM Bread-
board space. Fxcellent for control. Bare Board
§28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

Power Supply Kit for the compléete system (see
Multi-volt Power Suppty ).

Announcing Quest Super Basic— SECOND GENERATION

6502 based singte board with full ASCH keyboani
and 20 column therma! printer. 20 char, alphanu-
meric display, ROM monitor, fully expandable.

$375.00. 4K version $450.00. 4K Assembler W A new enhanced version of Super Basic now  Enhancements include increased speed, buill-
S-100 Computer Boards $85.00, 8K Hasic Interpreter $100.00. available . Quest was the first company worklwide  in provisions for Stringy Floppy, Floppy Disc,
8K Static Godbout Econe DA Kit  145.00 Special small power supply for AIMG5 assem. in 1o ship a full size Basic for 1802 Systems. A Printer Driver, 170, user definable command
16K Static Godbout Ecano XV Kit ~ 285.00 frame $54.00. Complete AIMGS in thin briefcass compléete function Super Basic by Ron Cenker  library and statement renumbeting.

24K Static Godbout Econo VIIA-24 Kit 435.00
32K Static Godbout Econo X-32 Kit  575.0C

including floating peint capability with scientific

with power supply $499.00. Molded plastiz
2 et s naotation {number range +.17E%), 32 b1t integer

Easily arlaptable to most 1802 systems. Re-
enclosure o fit both AIMGS and power supply ! I?

fquires 16K RAM minimum for Basic and user

16K Dynamic RAM Kit 199.00 $47.50. Special Package Price: 4K AIM, 8K Basic =2 billion; rmulti dim arrags string arrays; string rograms. Soerce listing for both Serial and
32K Dynamic RAM Kit 310.00 pogﬂehl;! égp’?ly, n?aﬂigel $599.00 ' ' Enaiglglritljann'oa:chﬁzslﬁzyagesg‘ig ;{"‘;‘Hg?gng?‘;g{ E‘aralle[ /0 included.

84K Dynamic RAM Kit 470.00 IMBSTKIM/VIM/Super EIf 44 pin_expansion : s Super Basic on Cassetie $40.00.

Video Interface Kit $135.00 beard; 3 female and 1 male bus. Board plus 3 75 statements, funclions and operations. E

connectors $22.95.

60 Hz Crystal Time Base Kit $4.40
Canverts digital clocks from AC line frequency
to crystal time bass. Outstanding accuracy.

Video Modulator Kit $8.95
Convert TV set into 2 high quality monitor w/o
affecting usage. Comp. kit w/full instnic.

Multi-volt Computer Power Supply
8 Samp, «18v 5Samp, 5v 1.5amp, —5v
5 amp, 12v .5 amp, —12v option. =5v, =12v
are regulated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $34.00. Woodgrain case $10.00.
$1.50 shipping.

Gremlin Color Video Kit $69.95 ¥
32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip; 1K RAM at EQ00. Plugs
intc Super Eif 44 pin bus. No high res. graphics.
On board RF Modulator Kit $4,95

1802 16K Dynamic RAM Kit $149.00
Expandabls to 32K. Hidden refresh w/clocks up to 4
MHz wino wait states. Addi. 16K RAM $63.00
Super Elf 44 pin expansion board, 3 female and 1
male bus. Board plus 3 connectors $22.95
Tiny Basic Extended on Cassette §15.00
(added commands include Stringy, Array, Cas-
sette 1/0 ete.}

§-100 4-Slof Expansion

Super Monitor V1.1 Source Listing

Elf I Adapter Kit $24.85
Plugs into EIf [l providing Super Elf 44 and 50 pin |
plus S-100 bus expansion. (With Super Ex-
pansion). High and low address displays, state
and mode LED's optional $18.00.

Super Color S-100 Video Kit $129.95
Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expanda-
bleto 6K. 3-100 bus 1802, 8080, 8085, 280 stc.
Edilor Assembler $25.00
{Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source fisting $19.00

Super Monitor VZ.!]!ZJ Source Listing $20.00

801C Update Master Manuai $55.00
Comp. I data selector, 2700 pg. master reference
guide. Over 51,000 cross references. Free update
service through 1980, Domestic peaiage $3.50.
Modem Kit $60.00
State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acgustic coupler plans included.
LRC 7000+ Printer $389.00
40/20 column dot matrix impact, std. papsr.
Interface ail persanal computers.

64/40/32/20 version $405,00, Opticnal cables
available.
LRC 7000 printer interace cable for Super Elt
with software $26.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional.
. Shipping charges will be added on cnarge cards,

§ 9.95
$15.00

. FREE: Send for your copy ol our NEW 1380
¥ :stamp.

QUEST CATALOG. Inclyde 4

«~ Reader Service—see page 274
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THE VERY POPULAR

TOPE ® Self Complelir.lg Dets & Dashes
® lambic Operation
ACCUKEYER .« Single Dot & Dash Memaries
KIT ® Provision for Attachment of
Memecry for DX or Contest Work

ALDELCO
ELECTRONIC

Tunable 420 MHz Fast

Scan TV Converter

Rece:va Fas! Scan Amateur TVin the 420 10
450 MHz Band with any TV sel. Low no-se,
hugh gan i Amp with Varactor tuned inpu!
and outputs. Butlt in AC supply. Comes in
two tone walnut & beige cabinet measuring
1-78" x 4-1ra” x 4-1/8", Factory wired
with 2-year quarantee. ATVC-10  $49.95

Revised version of the Accukeyer featured in the ARRL Hanabook.
Has more legical IC Laycut and ON Board sidetone Osclliator. In-
cludes PC Board, TTL ICs, 555 Timer, IC Sockets, Switch, Speaker,
Transistors, capacitors and resistors. Requires 5 VDC. $21.95
Use our PS-3 Power supply kit to power keyer & Memory only $8.95

Basic Varactor Tuner
& PS Kit wiinstructions

ATVC-1CK $39.95

oy I

MEMORY ADD ON KIT

Four Position Switch OV-12 Crow Bar
32102s, sockets, and Overvcltage Protection
resistors 55.00 Circuil. Triggers App.
16 to 18 volts  $8.95
ACCUKEYER MEMORY KIT 5 10 8 volts 9.95

& Same size PC Board as Accuxeyer

® Supplied with one 2102 Memory Chip SEVEN DIGIT HAND HELD

®Hoom on the board for three more

& Four chips will total 4224 BITS FREQUENCY COUNTERKIT
®LED indicator for Programming A 0.0002%
® Adaptable to other keyers ccuracy: =U. (3
1056 BIT g INCLUDES PC BOARD ® Requires 5 volts DG Gate Times: 1 or 0.1 Seconds
EXPANDABLE ANDPARTS STILLONLY Frequency: Typical to 148 Mhz
MEMORY KIT $21.95 Sensitivity: 55mv @ 27 Mhz
| RF TRANSISTORS | 5 mv@ 50Mhz
SD1018-4 40W  45db  450MHz 3B0-4LFL 1525 2N2375 3.0W 400 MHz TO60 5.60 12 mv @ 135 Mhz
gg%?g SOW  11¢b  30MHz  500-8LFL ;1 15 2N3553 2.5W 175 MHz TO39 140 Power Required: 5 VDC (4 AA nicads)
1 75W 12 50 500-6LFL 24 00 2N3866 10W 400 MHz TO39 1.25 3
SD108B8  25W B 53 S00-6LFL 2324 2Na427 10w 175 MHz TO39 135 Has input for batt. charger
SD1089  40W 5 250 SC_P-SLFL 2715 2N5589 3.0W 175 MHz MI71 475 diode protected.
SD1143 10w 1D 2l MT72 10,95 INS590 TOW 175 MHz MT72 7.80 o =
SD1I58 A2 58 A0 TO17T 12,30 INE50T 25W 175 MHz MT72 1025 P.C. board measures 2%" X 4
SD127§ gow 6 ;2‘3‘ m;?z 9.6U 2N5913 1.75W 175 Mz TO39 1760 Aldelco supplies:
sD127 ow 10 0 7z 16.30 ZNGOSD 4.0W 175 MHz MT72 5.40
SDI416 70w  6F 175 S00-6LFL 26,80 INEOBT 15W 175 MH2 MT72 8.45 ICs, sockets, P.C. board crystal
281452 gsvw gg 175 500-6LFL 22565 INBOB2 25W 175 MHz MT72 9.75 capacitors, resistors, battery holder
SD14 : 450 MTO0 9.50 ZNBOB3 30W 175 MHz MT72 11,75 "
SD1434  50W 5 450 500-8LFL  34.00 2NB084 40W 175 MHz MT72 12.95 nat. A 1188A readouts 0.100 and
ggmg; 50 14 50 500-6LFL 18.10 2nggg déw 172 M:z ygg 6.60 instructions.
14 100W 6 175 500-6LFL 52.85 2NB095 1 175 MHz X1 8.50 : :
IN5945  aW 8 a50 MT90 10,75 INGO9S J0W 175 MHz X106 10.35 (case & batteries not included)
2N5846 10w Ci 450 MT30 13.00 INBOS7 4DW 175 MHz X106 20.00 $49.00
ALDELS,- THE GLOBAL SPECIALTIES FAMILY '
JO\N {formerly Continental Specialties) PROTO CLIPS BASIC 600 MHZ
14 pin
MAX 100 8 DIGIT LP2 f
5TQ 100 MHZ COUNTER LOGIC PROBE Efs‘o" }E PRESCALER KIT
Includes: PC board 11C90,
18 pin k| capacitors, diedes and instructions
;;(;:?;5 y reguires 5VDC $29.95
: . 12vDC option $1.75
. s
3579545 MHZ Crystal (JbCl\Iator LR L.
Size 175" X 7.38" x 563" PC 24 sl
quires 7.5 to 10 VDG, Operates on $10.00
A._A nicads or alkaling's (not sup- EXPIRIMENTOR SERIES AL DELCO KITS
plied). £134.95 BREAD BOARDS
g PS500 EXB 500 DUAL DIGITAL 12724 HOUR CLOCK KIT
PRESCALER $10.95 iEasass NOW WITH A NEW WALNUT GRAIN
2 Use 1o 3C0 nsec 1.5 MHz. Shows 4 WOOD CABINET
logic state al a glance. Easy 10 EXP 300 LY
- use. Only §24.95 $59.05 — ON
- P =" = -
Extends repge 10 immes compati LP1 EXP 4B s 549 .95
ble with mest gauslers, Requises $4.0C
7.5 10 VDG $70.00. Use up to 50nsec. 10 MHz. Memory B'G
ACCESSORIES Teatiie RS S 0.5 LEDS
Charger adaptor 110V mod. 100 $6.25 MODEL ALD 5-W =
CAl1, 512.45 For complete GSC catalog send e
Mobilg chargar adaptor mod. 100 50¢ handling & shipping. EXP 350 S
CLA $5.95. 35.50 12 or 24 Hour Operation on either clock
. ’ ’ . o . . . . . . . . . . . . . . . . E?::Z:\'(:cl: srepfaratle\y cot:trolled
TWO METER TELESCOPING 12 or 24 HOUR DIGITAL CLOGK KIT AR e

Easy assembly for clock and cabinet

WHIP ANTENNA 0.5 Drsaiay LEDQ Bdrd Clnck Crup. Freere featurs for
with BNC male S895 angie whip with BNC male Sg.50 2Ccuraleser tagourstan Pl Sz T
falso good for freq. counters) CLOCK CABINETS ADJUSTABLE POWER SUPPLY KITS
NGeggraim or Bl3ck tealner ea. 54,35
e il i 5-15 Volts 500 MA Model PS5...........
MO oD ARAREE D s CRYSTAL TIME BASE KIT 12-20 Volts 500 MA Modet PS12. ..
UG255U BNC male to VHF female iaciudes PO Board Srystad, an Saris arg st urs £4 63 \

2789A MILBURN AVE, BALDWIN, N.Y. 11510

516-378-4555

Add 6% shipping, Add $1.00 for orders under $10,00. Qut of U.5.A. add 15% shipping and certified check or money order in LS. funds.
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Over the past thirteen years that Spectronics has been in business, we've managed

co achieve a few "firsts" that we are extremely proud of. S¢, we thought that we
night spend a few dollars, and put 'em down in print. HNow, we don't expect that you
vill be so emotionally moved with our self-bestowed pats on the back that you will
immediately send us an order, but we do think that telling you a 1ittle bit abouf our
~ommitment to excellence is worth a little of your time.

st

Ist

st

st

st

From 1967 to 1973 Spectronics was the first choice of Motorola to be the sole

outlet for all of their surplus equipment being sold into the amatewr radio market.
How many of you remember that pericd of unprecedenfted growth in two meter activity?

We were the first company to manufacture and market a 400 channel synthesized two

meter radic for the amatewur market. The Spec II was introduced in 1972 and showed

the way of the future. Spectronics didn't wait for the future to happen... we
helped to create it.

A year later, we filled a crying need for a versatile battery charger that would
charge your Motorola, Standard, or Clegg either in your car or at home. This was
another industry first, and we were proud to be a part of the exploding amateur
market with such a product. Also, how many of you remember where you could buy
everything you needed to build your very own HI?

By 1976, the synthesized rigs were coming on strong (no surprise to us) and the
Icomn IC-225 was rapidly becoming "King Of The Hill". It wasn't long before we
introduced our Specscan full-feature scanner as an accessory for that radio.
Here was the first scanner widely available that could search the two meter band
for any and all activity in either directicon with variable speed control. Qur
"Electronic Repeater Directory” was a success and a reality before full feature
scanning became popular on synthesized radigs.

Here we are in 1980 and we haven't lost our enthusiasm for being the first to
introduce new products. At Dayton last April, we introduced Sony's two newest
synthesized digital SWL receivers to the public. We thank Radic South Africa for
the kind mention of that fact con 27 July 1980 at 0240 GMT. And only two short
months ago, we introduced the Transcom 401 sub-audible tone deck specifically
designed for Icom's highly popular new synthesized handheld, the IC-24. Now, we
know that some of you won't care about how hard we work to keep ourselves up
front ahead of the rest of the pack, but we do. And we hope that we'll never
get tired of trying so hard, because that's the way we like it. And that's what
it takes to be the GREAT dealer that we are.

™ SPECTRONICS, INC. ..

1002 Garfield Oak Park, lll. 60304
{312) 848-6778 Telex: 72-8310

eader Service—see page 274 73 Magazine = Qctober, 1980

249



W2AU Balun

World famous W2AU Balun. Full |egal
power - na TVI from your coax - built
in lightning arrester - 3-40 MHz broad-
banded - use on vees, doublets, quads,
yagis, folded dipoies.

Specify 1 1o 1 or 4 10 1 models, both
types are $15.95,

U310, MRF201
U310 Transistor $3.75
MRF901 Transistor $4.35

SUPEREX HEADPHONES
Superex headphones - APS-il feawures
high sensitivity, crisp clear speech
clarity, and comfort oriented design.
$29.95. The AVNS-7 “noise shield”
headphones provide for improved com-
munications by shutiing out noises
that interfere with reception - These
comfortable headphones are designed
with the purist in mind. $59.95 The
APS-M3 comms headphone is a useful
all around headphone, at home in the
ham shack ar out on field day. This
rugged model is $34.95.

B&W COAX SWITCHES

Model 375 5 position pill box configur-
ation with c¢oax conn on the back
$19.98, 376 five position with ground,
radial configuration $19.98, 550A five
position radial basic $17.98, 590G five
position high reliability $18.98, 593
square configuration with three positions
and coax connectors at the top of the
box, $17.95, other B&W eguipment
available upon reguest.

73 CODE COURSES
The excellent code tapes that "get
you over the top™. These tapes take
you from just enough to a comfortable
margin above the speeds reguired for
the FCC exams. & + W.P.M. $4.45;
13 + W.P.M. $4.45,

AMECO DRAKE NYE
Ameco - PLF-2 Preamp 160 through
6 Meters $48.95,
Drake - Low pass filters: 100W $14.95
1000W $26.95.
Nye - 1000W low pass filter, $22.95

TRAC
DELUXE MESSAGE MEMORY KEYER
This full featured memory keyer is only
$89.98.The Message Memory keyer
with less features is $69.95 but still
is the best memaory keyer available at
V.A_R. at this low price,

RM KITS

"RM™ kits - are receiver improvement
kits for the T3-520, TS-820, TS 8208
and the FT-101 through the F madels.
The kit includes replacement parts
for critical sections af your receiver and
alignment instructicns where aplicable.
The kits install in about one hour and
require a small tool kit including a low
wattage soldering iron. The improved
"BM” kits are $17.95. Qrder now
for free delivery.

THEFT ALERT

Pager 1ype auto alarm system, can either
be silent or set off atarm at the vehicle.
Your expensive equipment deserves the
best protection you can get. One mile
model $129.95. The EIGHT MILE
RANGE model for maximum protection
is only $188.95. Includes transmitter/
interface and beit pager with full instruc-
tions.

MIRAGE

MP1 HF or MP2 VHF precision watt-
meter-SWR meters $119.95. B108 10
in 80 out with pre-amp (2M) $179.95,
B1016 10 W in for 160 WATTs out with
receive pre-amp S$279.95, B3016 30
watts in 160 watts out with pre-amp
$239.95.

PIPO TTP

The Best Concept in touch tone pads
{encoders) Pipo features reliability, ease
of installation and high quality parts.
Snap action push buttons eliminate mis-
encoding due to intermittent switch
contacts. PP-1 basic 12 key pad $49.95
PP-1K with relay $55.95, PP-2 basic
16 key pad $58.00, PP-2K $69.00,
P-3 electronics and keyboard only
$39.95, P-3 16 key is $43.95.

CUSHCRAFT
Boomer atennas: 214FB (the FM boo-
mer) $69.95, A32-18 $79.95, ATB-34
[tri-band beam) $239.95, ARX-2 $35.95
ARX-220 $35.95. While stock lasts,

DUMMY LOADS
(1.8 - 55 MHz)
Standard 1 gal. “paint can special”
handles 1«W ICAS. Qil not included.
$16.95. 250W DRY load, will handle
250 Watts ICAS. $29.95,

RADAR DETECTORS
SUPERFOX - superhetrodyne dual band
really gives you the time 1o react. Much
more sensitive than the cheaper diode
type. $299.95, Whistier Q-1000 another
superhet with dual alarms - $329.95,
Fuzzbuster Elite $199.95, Long Range
Super Snooper - $189.95.

L.N.A.
144MHz, 220MHz, 432-435MHz Low
Noise Preamplifiers $39.95. N.F. less
than 2dB. Gain is 11-16dB. These
are custormn made inboard type preamps
which will improve the performance
of the FT-221 or TS-700 or ather
transceivers in the VHF and low UHF

bands, 1296MHz amp. available, call
direct for information on price and
delivery.

Prices available only while
stock on hand lasts!

REMEMBER — V.A.R. PAYS THE SHIPPING (48 States)

Ten-Tec, Cushcraft, Yaesu, ICOM, Superex, Trackeyers, Bencher, Centurion ducks, Ameco,
Callbook, Scelbi, ARRL, B & W, Bearcat, Berk-Tek, Lunar, Mirage, “"RM" kits, Hanimex cal-
culators, Comtronix, Midland, Phone Mate, Astatic, Turner, Vista, Fuzzbuster, Tri-Ex, Larsen,

PIPO, Theft Alert Alarm.

-~ B8

C.0.D. add $5.50

VINEYARD AMATEUR RADIO
Art{WAB0YS) — Sales and Service — Jay (WBEYQN)

4407 Vineyard, Oxnard, CA 93030, (805) 485-0942 @
FOR YOUR VISA AND MASTER CHARGE ORDERS ONLY CALL |G|

Bann AME R ARD

I

Qrders
accepted
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7294 N.W.54 STREET
MIAMI, FLORIDA 33166

URPLUS
LECTRONICS

ORP.

PHONE:
TWX:

{305) 887-8228
810-848-6085

WHOLESALE - RETAIL

69
S0239 CB SPECIAL TRIMMER CAPS
Brand new printed circuit board assembly. Used in all HyGain 40 Channel Can tit in your watch
CB transceivers. Fits many other manufacturers’ units also. Squelch 3.5-20 pF & 5-30 pF
10/$5.00 100/$35.00 potivolume controifchannel selector switch not included. Board $.75 ea., 2/$1.25
50/$20.00 1000/$300.00 1-9—7.50 ea. 50-09—6.00 ea. Dimensions 5/$3.00
PL259 19-49 — 6.50 ea. 100-up —5.50 ea. 6" x6%2" 0 OAM
CB SPECIAL W/40 ch SW same as above POLY F COAX
Amphenol 1-8 $10.50 ea. 5009 59.00 ea. 50 Ohm
60¢ ea 10-49 $9.50 ea. 100-up 38.50 ea. Low Loss = 1o RG174
- : Serviceman Special $4.95100' 33.0050
E. F. Johnson S Meter Mew Hy-Gain 40cn CB Less Case. Speaker & Knobs ias 1sl
Edge Meter 250 UA. Fits in 58" x 1-3/8" hole. S Siie ULTRASONIC
MTG holes on each end 1-1/4" behind panel. NEW Hy-Gain Remote 40ch CB Less Case. Speaker & Contrel Mic TRANSDUCER

Black scale 0-5 bottom 1-20 top

$1.25¢ea 5/$5.00

iasis)

$14 95ea

ASTATIC T-UG8-D104

E. F. Johnson Signa! Strength

PREAMP Desktop micrephone
wicrysial element 3 Pin Plug  $35ea.

NEW E.F. Johnson Power MiciLess
Cord. Desktop Style $19.95ea

Detects sound above the range of human
hearing! Transmits & receives
$2.50 ea. 5/$10.00

MAGNETIC PICK UP

Meter 200UA 2v7 x 2% Sg.mounts i
1% hole 17 behind panel Scale 1-30 db top ILEX COPY LENS F:5.6,6.1
0-5 bottom. Focai Length (155MM) 13" D, CERAN:JC ILESFSI?L(TERS TRANSDUCER
$4 95¢ea 5r$20.00 ZANE" L, 1 116" Fixed iris. EFC Converts motion to ac voltage without
SRR $3.50 ea. mechanical linkage
5" x 2" wib' shielded cable
PANEL METERS 15" MODEM CABLES 25" MODEM CABLES $4.95 ea.
a Position Cip Switches 10#422ga wire wishield, 3822 ; hictd
$4.00 ea 21ior $7.00 ) et 13eZ0qm vike -
16 pin (AMP] $1.50 ea. DB25P conn & 0851226~ DB25P & DB5T226-1
10:'213.(50 i cover on one end cnv:(‘)g:nne end So LDERLESS TEST
25-0-25 dc Volts } 21 x 3" e i PO 0,8 PROD (BLACK)

0-25 dc Volts
0-50 ac Volts

-Shunt Required-

} 2V x 2

12 Vdc RELAY
SPST 35 Amp Contacts
Open Frame
Rugged. great for mobile use

Double Row/Wire Wrap .100

25 pins $3.49ea 10/$30.00
30 pins $3.96ea 10/$32.00
50 pins $5.43ea 10/$45.00

12 Vdc RELAY
SPST Open Frame
5 Amp Contacts
Mfg-Magnecraft

Threaded type, molded handle
5.40 ea. 10453.50

USED MUFFIN FANS

3 blades, 110VAC, 434" sq.
$5.95

Double Row/Solder Eyelet .156

Gping $1.10ea 108 9.00
15 pins $1.55ea 101$12.50
22pins $208ea 10/$17.00
43 pins $3.66ea 10/336.60

$4.50 ea 5/$20.00 $1.50ea 4/$5.00
22 pinsiDoubie Row!/Dipped Solder 22 pins/Double Row/Wire Wrap
156 $208ea 10/517.00 156 $2.44ea 10i$19.00
. 100 ASSORTED DISC CAPS
2"diame}er % 1% 7 deep {FULL LEADS) 20 EA OF &
'gfs;%cnh DIFFERENT VALUES $2.00

PER PACK

CW MINI SLIDE SW

DPDT .15 ea. 10/51.25

Aulronic Elecl Auto Alarm

£asy installation independent cir-
cuils solid state 12V neg ground
$5.00 ea.

White Porcelain
£gg Insulator
1%2" x 17 50¢ ea. 3 for $1.2%

ALL STAR AIR
VARIABLE

24.275 pF .75 ea.

C & K SWITCHES
PART # MOVEMENT

Extralytic
4800 uF at 7.5 VDC

CAPS RADIAL LEADS

2200 uF ¢ 16V

RED SEVEN SEGMENT
DISPLAY

TIL 322P $1.00 ea.

BOURNS’ EDGE
MOUNTING

5K pat single turn
3345W series $1.50 ea.

12 VOLTS @ 2 AMP

Filament transtormer
1%" x 2" x 17 $1.50 ea.

CTS DP6P ROT SWITCH

.50 ea. 5/$2.00

7101 ON/NONE/ON SPST 1 A e 25 03, 10/62.00
7103 ON/OFF/ION  SPST i L
7108 ONINONEAON) SPST 1%" length x %" diameter SOLDER LUG-TYPE CAPS
7201 ON/NONE/ON DPDT $2.00 each ’ 50 UF @ 350V 1" Dx 3" L
$1.00EA 6 FOR $5.00 15" MODEM CABLES SCUF @ 450V 1" Dx 2w L
14#22ga wire wishield, S0UF @ 450V 1" Dx 3" L
e T TR DB25P conn & DB51226-1 B0c EA.  5FORS2.50
B A {1} cover on one end $6.00 ea.  10/$55.00
Gen Instr AY-3-8500-1 15" MODEM CABLES EFJ CRYSTAL OVENS
28 Pin Plastic Case 10#22ga wire wishield, BV/I12V 75°
EVERYDAY LOW PRICE $7.50 ea | PB255 conn & BBS1226-1 $5.00 ea.
| cover on one end $6.50 ea. 1W$60.00
B IC SOCKETS
ASSORTED ELECTROLYTICS Cambion
Gold Plated Wire Wrap
VALUE/MFD VOLTS DIA LENGTH PRICE s Sea 10/$3.00
£3.000 @ 15¥ g % 5% 400 ea 16 pin 38 ea 10/33.30
10.000 @ 20v 1% X 53i4" 3.00 ea COMCO XTAL FILTER
2,700 @ 25V 1147 X 2% 2.00 ea ST
2,200 & 25V 1% % 2" 2.00 ea
3,000 7 25V e % s 200 ea 13KC BW  $10.00 ea.
21,000 5 v ORI 300 e Coax Connectors
1,000 i 503 1 x 250 ea UG-273/U BNC-F/UHF-M 2.50
R e W B iy UG-255/U BNC-M/UHF-F 3.00
500 d 100¥ L34 % 200 ea UG-146A/U N-MIUHF-F 4.50
P o 2.00
& g B e % 200 0a UG-83B/U N-FILLHF M 4.50

UG-175 RG-58 Adapt. .20
UG-176 RG-59 Adapt. .20

AXIAL LEAD ELECTRO-
LYTIC CAPACITORS

2 uF @ 15V
10 uF @ 16V
20 uF @ 15V 12 ea.
50 uF @ 15V far
2.2ufF @ 25V $1.00
3.3 uF @ 25V
1uF @ 35V
2 uF @ 150V
25 uF @ 25V 15 ea.
3uF @ 50V for
5 uF @ 50V $2.00
10 uF @ 50V
250 uF @ 25Y 10 ea.
100 uF @& 50V } tar
50 uF @ 75V $2.00

All marterial guaranteed ® if jor any reason you are ol satisfied, our products may be returned wittun 10 days for a tull refund {less shipping) Please add 53
ER MS tor shipping and kandling on a+ orders. Additional 5% charge tor shipping any wtem aver 5 1bs, CGD's accepted tor orders totaling $50.00 ¢r more. All orders

shipped UPS unless otherwise seec;.’.'eo‘ Fiorida residents please add 4% sales tax Minimum order $15.00.

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES




THE ZULU IS BACK'

NATIONAL SEMICONDUCTOR PLTTATIME EHIMAT MA1001C

UMBO CLOCK MODULE |granp nEw:

MICRO MINI

Y| TOGGLE SWITCHES A2
. |6 for $5 with hardware. Q‘j

. <1 LE il
Add $1.95 far AC XFMR * CUMES WITH FULL GaTa
ASSEMBLED! NOT A KIT! COMPARE AT UP TO TWICE

* * & *# * * CABLETIES * * * * x *
MAKE YOURPROJECTS"NEAT & TIDY." 4" CABLE TIES AT
A FANTASTIC PRICE. GET THIS BARGAIN AND "“TIE" IT

DOWN.  ¢5.00 tor 100 or better yet $15.00 for 1000

1
PERFECT FOR USE DL FRILE!
Z U L U LAGELRIL N B - 5N UFACTURER'S CLOSEOUT!

Video-Volley

- Introductory Offer

A Full Color* TV Game For The Family

Six exciting TV Games —Hockey. Tennis and Handball with one of two
piayar capability for each game Ball velocily doubles after the fourth
player hit for an increasingly competitive game.

Adiuslable paddle size for ezch plaver allows for handicapped play if
destred. Pacdles can give zutomatic ball spin with seven possible
angles of ball deflection.

Automalic digital scoring appears after each point is scored. Game
ceases automatically after one player scores 15 points. Serving is from
the paddle of player who scored the last peint, thus server can “place”
his shot.

Video-Volley is gesigned to pe instalied, with a minimum of effort, o
any standard television receiver. either color or black and white
Balteries are not required.

Smal hand-held piayer medules with 15 foot cerd lengih provides
more comiert and versatility for players.

The compact command module sits atop the television receiver and
has front panel control allewing effortless change from normal
television recepticn to game play. Easy disconnecticn of the player
hand-held moedules facilitates easy set-up and take-down for storage.

TD Manufacturing Co.
Richardson, Texas

16K DYNAMIC RAM PARTIALS
e INTEL 2108 8K X1 RAMS
LO o 8 FOR $9.95 32 FOR %35
FACTORY PRIME!

Huge special purchase of INTEL Dynamic RAM's. These
are 2108-4, 300NS, 8K, Ceramic DIP. The 2108 is the °
INTEL 2116 (16K) tested for either upper or lower 8K oniy.

These are factory prime. Full Spec. See INTEL 1978 Cat. -
for details or Memory Design Handbook for application .
data. Both IMSA! and EXTENSYS did mfg. 5-100 RAM |
boards using these devices. — P.S. These devices will not
work in the SD EPANDORAM™. Please specify upper or -
lower 8K. {51626 or S1627). Asupereasy RAMto interface ;
to a Z80, 16 PIN DIP. .

: LAB-BENCH VARIABLE ¢12.00 «iT RCA SENSITIVE 60 Hz CRYSTAL TIME BASE D.C. HORN

POWER SUPPLY KIT  super saLE GATE TRIAC

$4.95 (Complete Kif) VERY LOUD!

5 to 20 VDC at 1 AMP. Short circuit
protected by current limit. Uses IC
regulator and 10 AMP Power
Darlington. Very good regulation and
low ripple. Kit includes PC Board, all
parts, large heatsink and shielded
transformer. 50 MV. TYP. Regulation.

TO-5 CASE. HOUSE #40531
ALSO SAME AS T22300D.
2.5 AMPS 400 PIV

5/$1.19

Perfect for Dimmers,
Color Organs. etc.
PC LEADS

Uses MM53E9 CMOS divider IC 6-12 VDC

with nigh accuracy 3.579545 Like Used In

MHZ Crystal Use with all MOS Smoke Alarms.
Clock Chips or Modules. Draws FANTASTIC SAVINGS.

only 1.5 MA. All parts, data and Compare this true value.
PC Board inciuded 100 Hz, .
same as above. except $5.95 .60 ea. 4 For $2.00 J

NATIONAL SEMICONDUCTOR

“COLOSSUS JR.” JUMBO CLOCK MODULE

avon
515,

[aC XFMR 51 95;
ASSEMBLED! NOT A XIT!

YT - PERFECT FOR USE
MANUFACTURER'S CLOSEQUT!

Bright 4 digit 0.7" LED Display

Complele-Add only Transiormer and Switches
23 Heut Alarm Signai Outpul

12 Hour Real Time¢ Formal

50 or 50 Hz Operation

Power Faiiure Indication

LED 8rightress Conlral

Sleep and Snooze Timers

« Alarm “on” gnd PM Indicators

Direcl Orive - Na RFI

= Direcl Replacement lor MATQ12
+ Comes with Full Dala

MA1013
BRAND NEW!

PMD-11K-60 Crystal
60 Volts. HFE 800-20K AND Super Savings

12 Amps. PNP TO-3  BR :
150 Watts. By Lambda. NE‘N" 4.433618 MHZ .
2/$1.10

$1.50

REPEAT OF A SELL-OUT!

VECO PRECISION THERMISTOR. GLASS TYPE. VECGC -
41A72 62K OHMS AT ROOM TEMP VERY SENSITIVE
INCIVIDUALLY PACKAGED INPLASTICVIALS S3.00VALUE -

$1.00 each or 3 FOR $2.50

Digital Research: Parts

{OF TEXAS)

P.O. BOX 401247 = GARLAND, TEXAS 75040 * (214) 271-2461

TERMS: Add 30¢ postage, we pay balance. Orders under $15 add ...
756 handling. No C.O.D. We accept Visa, MasterCharge and -
American Express cards. Tex. Res. add 5% Tax Foreign order
(except Canada) add 20% P&H. 90 Day Money Back Guarantee o

all items.

SEND FOR CATALOG WITH SUPER SAVINGS!
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These Low Cost SSB
TRANSMITTING
CONVERTERS

Let you use inexpensive recycled
10M or 2M S5B exciters on UHF &VHF!

® linear Converters for SSB, CW, FM, etc.

@ A fraction of the price of other units; no need to
spend $300 - $400!

® Use with any exciter; works with input levels as
low as 1 mW.

® Use low power tap on exciter or simpie resistor
attenuator pad (instructions included).

® Link osc with AX converter for transceive.

28-30 MHz in, 435-437 MHz out; 1W p.e.p. onssb, up 1o
1%:W on OW or FM. Has second oscillator for other
ranges. Aiten. supplied for 1 tc 500 mW input, use
extemnal attenuaior for higher levels.

Extra crystaf for 432-434 MHz range
XV4 Wired and tested

XV2 VHF KIT - ONLY $69.95

2W p.e.p. output with as liltte as TmW input. Use simple
external attenuator. Many freq. ranges available.

MODEL INPUT (MHz)

OQUTPUT (MHz)

Xv2-1
Xy2-2
XV2-4

28-30
28-30 220-222

258-30 144-146

XV2-5 28-29(27-27.4 CB}145-146 (144-144.4)
xX2-7 144-146 50-52

XV2 Wired and tested $108.95

X¥28 2M ADAPTER KIT - $24.95

Converls any 2M exciter 1o provide the 10M signal
required to drive above 220 or 435 MHz units.

50-52

-— /"
g

NEW! COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Far less than the cost of many 10OW units!

Mow, the popular Hamtronics® Transmitting Converters
and heavy duty Linear Power Amplifiers are available as
complete unitsin attractive, shielded cabinets with BNC
receptacles for exciter and antenna connections. Perfect
setup for versatile terrestial and OSCAR operations! Just
right for phase 3! You save $§30 when you buy complete
unit with cabinet under cost of individual items. Run
40-45 Watts on VHF or 30-40 Watts on UHT with ane
integrated unit! Call for more details.

MODEL KIT WIRED and
TESTED
$299.95

$349.95

XV2/LPAZ-45/Cabt (BM or 2M) 5199.85
XV4/L PA4-30/Cabt (for UHF]  $229.96

IT"S EASY TO ORDER! ...

® Write or phone 716-392-9430

{Electronic answering service evenings & weekends}
® Use Credit Card, UPS COD, Check, Money Order

Easy to Build FET
RECEIVING
CONVERTERS

Let you receive OSCAR and other
exciting VHF and UHF signals on
your present HE or 2M receiver

® NEW LOW-NOISE DESIGN
® ATTRACTIVE WOODGRAIN CASE
@ Less than 2dB noise figure, 204B gain

MODEL RF RANGE OUTPUT RANGE

CAZS 28-32 M#z 144-148 MHz
GABO 50-52 28-30
CAS0-2 50-54 T44-148
CAl44 144-148 28-30
GCA145 145-147--or— 28-30
144-144.4 27-27.4 (GB)
145-148 28-30
220-222 28-3C
220-224 144-148
Any 2MHz of 26-28
Aircrafl Band or 28-30
432-434 28-30
CA432-5 435-437 28-30
Cad32-4 432-4306 144-148
Easily modified for other rf and if ranges.

VHF UHF

$34.93 $49.95
$39.93 $54.95
$24.95 $64.95

Ca146
CAZ20
Ca220-2
CA1iC

CA432-2

STYLE

Kit less case
Kit with case
Wirec/Tested in case

Professional Quality VHF/UHF

FM/CW EXCITERS

® Fully shielded designs
® Double tuned circuils for spurious suppression
® Easy to align with buiit<in test aids

T50-50
T50-150
T50-220
T450

B-chan, BM, 2W Kit.
8-chan. 2M. 2W Kit. ..
B-~chan, 220 MHz, 2W Kit
1-chan, 450 MHz, %W Kit..

See our Complete Line of
VHF & UHF Linear PA’s

® Use as lirear or class C PA
® For use with SSB Xmtg Converters, FM Exciters, etc.

LPA2-15 @M, 2M. 220; 15 to 20W .. .. ...859.95
LPAZ-30 6M, 2r1; 25 to 30W . ... $89.95
LPA2-40 220 MHz; 30 to s0W . ...3119.95
LPA2Z-45 SM, 2M: 40 tg 45W ... .§$118.95
LPA4-10 430MHz; 10 to 14W .. ...878.95
LPA4-30 430MHz; 3C-40W

See catalog for complets specifications

Call or Write to get

FREE CATALOG
With Complete Details

(Send 4 IRC's for overseas mailing)

HAMTRONICS™ IS A REGISTERED TRADEMARK

FAMOUS HAMTRONICS PREAMPS

Let you hear the weak ones too!
Great for OSCAR, SSE, FM. ATV, Dver 13000 in
use throughout the w_l.:-er- anallivpes of recoiviors.

@ NEW LOW-NQOISE DESIGN

@ Less than 2 dB noise figure, 20 d3 gain

® Case only 2 inches square

@ Specily operating frequency when ordering

MODEL P-30 VHF PREAMP, available in many versions
to cover bands 18-300 MHz.

MODEL P432 UHF PREAMP, available in versions o
cover bands 300-650 MHz.

STYLE

Kit less case
Kit with case
Wired/Tested in Case

NEW VHF/UHF FM RCVRS

Offer Unprecedented
Range of Selectivity Optians

VHF

$12.85
$18.95
$27.95

UHF

$18.95
$26.95
$32.95

#® New generation
#® More sensitive

@ More selective

® Low cross mod

@ Usas crystal fillers
@ Smaller

@ Easy to align

R75A* VHF Kit for monitor or weather sattelite service.
Uses wide L-C filter. -60d8 at + 30 kHz 5$69.95

R75B* VHF Kitior normal nhifm service. Equivalent to most
sansceivers. -80dBat =17 kHz,-80dBat £ 25kHz.. . §74.85

R75C* VHF Kit for repeater service or high rf densityarea.
-60dBat +14kHz, 8043 £22kHz - 10048 +30kHz. . .. S84.95

R75D* VHF Kit for split channel operation or repeaterin
high density area. Uses &-poie crystal filter. -60dB at
+9kHz -100dBat + 15 kHz. The ultimate receiveri. .. $89.25

~Specifyband: 10M, 6M, 2M, or 220 MHz. May aiso be used
for adjacent commercial bands. Use 2M version for 137 MHz
WX satellites.

R450( ) UHF FM Receiver Kits, similar to R75, but for
UHF band. New low-noise frent end. Add $10 to above
prices. (Add selectivity letter to mode!l number 2s on R75.)

A14 5 Channel Adapter for Recevers.

NEW R110 VHF AM RCVR

AM monitor receiver ki similar to R7 54, but AM. Available
for 10-1 144, BIM, 204, 220 MHz, and 110-130 MHz aircraft
band $74.95. (Also available in UHF version.)

hamtronics, inc.

® Add $2.00 shipping & handling per order 65) _MOUL RD -HILTON, MY 14468
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SEMICONDUCTGRS SURDLUS |

Woe accept checks, MasterCharge, and Visa

Prices subject to change without notice

FOR QUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE ORDERS {800)528-3611

NO ORDERS WILL BE ACCEPTED UNDER $10.00, NOT INCLUDING SHIPPING!
PHONE IN YOUR ORDER

2ZN2270

2N2857
2ZN2857JAN
2ZN2947

2N3227

2N3261
2N3375/MM3375
2N3553

2N3818

2N3866
2N3866JAN
2N3866JANTX
2N3925/M9477
2N3948

2N3950

2N3959

2N4072

2NL427

ZN4429

2N4877

2N4959

2ZN5108
2N5109
2N5179
2NS177/MRF5177
2ZN5214

2N5583

2N5589

2N5590

2N5591

2N5635

2N5636

2N5637

2ZN5641 /PT4132D
2N5642

2ZN5643

2N5645

2N5842 /MMT607
2NGBLT

ZN5919

2N5946
2N5849/MM1620
2N5862

2N6080

2N6082

2ZN6083
2N6084

NO C.0.D.'s.
NEW PRIME RF POWER TRANSISTORS
$ 1.00 2N6094
1.57 2N60a5
2.54 2N6097
17.25 2N6166
3,25 ZN6368
2.32 286439
9.32 40280
1.80 40281
8.00 40282
1.20 Lo89k
2.80 PT3551C/2N6082NS
L. 49 (no stud)
8.00 PT3563
2.00 PT457 1A
26.86 PT3607
3.88 PT3123E
2.00 MRF216
1.20 MRF221
9,00 MRF227
1.00 MRF238
2.23 MRF 240
4,03 MRF 245
1.66 MRF 247
1.05 MRF314
21.62 MRFL12
20.00 MRF421
4,55 MRF 422A
6.83 MRFL426A
8,15 MRF 432
11.85 MRF4LOA
6.86 MRFL50
13.38 MRFL50A
22.15 MRFU452
6.00 MRF452A
12.38 MRFL45L4
15,82 MRFLS LA
12.38 MRF 455
8.78 MRFL455A
11.15 MRF 474
30.00 MRF 475
14,69 MRFLT6
21.29 MRF477
51.91 MRFL79
7.74 MRF 485
11,30 MRF502
13.23 MRF 604
14.66 MRF629
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45
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.77
29,
38,
26.

S5k
b0
52

77
.00
.90
.90
.20
.Q0

.00
.50
.00
.00
k6
.08
.00
.00
.62
.30
.30
.08
.83
.38
b
24
a8
.61
77
77
.00
.00
.83
.83
.08
.08
.00
.25
75
.06
.68
.50
.08
.00
.00

2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423

—
VISA
i
- Sharge

MRF901 $ 3.99
MRFG02 12.55
MRF 904 3.00
MRF911 L.29
MRF5177 21.62
MRF 8004 1.60
CD3495 19.99
CD3435 29,95
A50-12 29.95
BFRY6 2.00
MWA110 6.92
MWA120 7.38
MWA130 8.08
MWA210 7 .46
MWA220 8.08
MWA230 8.62
MWA310 8.08
MWA320 8.62
MWA330 9,23
MICROWAVE DIODES

I1N21 $ 2.85
IN218 3.85
IN21D 3.85
IN21WE 2.85
TN23CR 4.85
IN23F 5.50
1N23WE 4.00
1N23FMR 6.95
IN25 6.50
IN78 8.63
INLLE 12.00
1N3655A 3.85
ING5711/2835 1.99
MBD101 1.99
MBI1O! L .99
1515444 3.00
P4O075 3.85
INLISEMR 7.85
MALT4B2 3.00
MAL1482R 5.00
MOTOROLA RF MODULES
MHWE02

20 W output at 174 MHz
12.5 ¥DC 20.6 dB Gain
$42.00




o A i

SEMICONDUCTGRS SURPIUS

S G e S i i

2822 North 32nd 8Street/Unit -1 Phoenix, Arizona 85008 (802) 856-9423
We accept checks, MasterCharge, and Visa

VISA
Prices subject to change without notice [-@

(800]528-3611 ([N C.0.D.)

w64

HAM MICROWAVE RECE IVERS
2100-2400 MHz

28 dB Gain

2,5 to 3 dB Noise

Assembled and tested with 90 day guarantee  § 209.99
$5.00 shipping with charge card or money order.

RECEIVER KIT $149.95] Includes Yagl antenna, power supply box, P.C.B. and parts,
down converter P C_B. and parts, and complete instructions.

MiSCELLANEQUS PARTS FOR HMR TUBES 12BY7A $ 450

Yagl antenna 5 2628 $ 5.00 8lla 12.95
Power supply box $ 1235 3-500Z 100.00 6146 5.00
Power supply P.C.B. 499 3828 7.00 6146A 595
Power supply transformer 399 3X2500A3 125.00 6146B 7.95
Power supply kit 4995 3X3000F) 200.00  61L46W 12.95
Power supply assembled and tested 4995 L-65A 30.00 6360 7.95
Down converter P.C.B. 19.95 4-125A bD.0G 6939 8.00
Down converter kit 79.95 4-2504A 60.00 8072 45.00
Down converter assembled and tested 114.95 4-LooA 80.00 8295/PL172 300.00
Complete Instructions 10.00 L~ 1000A 200,00 8950 10.00
MRF 501 3.99 4CX 2508 43,00 8877 OUT 300.00
MRF302 1250  4CX250R 45.00 7289 6.99
MRF911 4.29 LCX350A 50.00 6KD6 6.00
7812 1.899  4CX1000A 150.00  6LF6 6.00
MBD 101 1.99  4X150A 20.00  6LQ6/6JEG 6.00
MB 1101 499 4X1506 30.00 8908 13.00
2835/185711 199  572B/T160L  39.00  6550A 8.00
1 K Pot 3.00 Other numbers on request
Matching transformers, 75 Ohm - 300 Ohm 1.99
Two-way splitters 2.98
Chassis type F connectors 2199 NEW ELECTRICAL POWER STRIP

Cable type F connectors 499 g QUTLETS WITH BUILT IN CIRCUIT

Barrel type F connectors 76 BREAKER AND INDICATOR LAMP
One 6 foot RG59 with connectors and $21.95 each

one 50 foot RG59 with connectors 18.99

QUANTITY PRICES AVAILABLE FOR 10 AND UP

Check, money order, or credit cards. (MasterCharge and VISA only) NO C.0.D.'s. No personal
checks or certified personal checks for foreign countrys accepted. Money order or cashier's
check in U.5. funds only, Letters of credit are not acceptable. Minimum shipping by UPS is
$2.00 plus 35¢ insurance per $100,00. Please allow extra shipping charges for heavy items.
All parts returned due to customer error will be subject to a 15% restock charge,

If we are out of an item ordered we will try to replace it with an equal or better part unless
you specify not to, or we will back order the item, PRICES ARE SUBJECT TO CHANGE WiTHOUT
NOTICE. Prices superseade all previously published. Some items offered are limited to small
quantities and are subject to prier sale. FOR OUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE
ORDERS. BOO 528-3611 (For charge orders only, NO C,0.D.}
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RAMSEY

PARTS WAREHOUSE

ELECTRONIC’S

~ 62

We now have available a bunch of goocdies too

good to bypass.

MIN! KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.

PO BOX 10101
Rochester, NY 14610
716-586-3950
716-381-7265

Items are limited so order today.

FM
MINI
MIKE

A suger nigh parformance FM wirg-
less mike it Transmils 2 stable
signal up 1o 300 yards with excep-
uonal aude gually by means ol its

Color Organ

See music come
alive! 3 different

Wideo Modulalor
Cu ] TV I v s
statis Cle oeet of ..-f,
Booems std wkseo s
fhe muaies

Compirts kit \.'D-'-

Kit
nifos S o
A

3-" '!'5

lights flicker with
music.  One light
each for, high,
md-range and
lows. Each ingi-
viduaily adjust-

Led Blinky Kit
A great attention get-
ter which allernately
Fashes 2 jumbs LEDs.
Use for name badges
outtons, warning

Super Sleuth
Asuper sensitive ampli-
fier which will pick up a
pin drop-at 15 feet! Great
lor menitoring  baoy's
om 0r as gereral pur-
pose amplifier Full 2'W
rms cutput runs on 6 10

Call Your Phone Order in Today
TERMS: \a:-sfa"' onguaranieed of money
THTUWIM D108
0 adg S 75 Aag
o Ior pu\larqa NS LUTANC handlhing '
rseas add 15%  NY residents add 7% tas

CLOCK KITS =
Your old favorites are here again. Over 7.00¢ Sold 1o Date. —
Be one ol the gang and order yours loday!

Try your hand at building the linest looking clock on the
market. Its satin finish ancdized aluminum case looks great
anywhere, while six .4” LED digils provide a highly readable
display This :s a complete kit, no extras negeded. and 1t only
lakes 1-2 hours to assemble. Your choice of case colors:
silver, gold. black (specify).

has added sensihive mike preamp
stage.

FM-1 kit $3.95 FM-2 kit $4.95

300 W. runs on 110 VAC
Complete kit WL-1
$6.95

1gne pursi detection. FSK. elc
Can also be used as a siable tong
encoder Runs on 510 12 volts
Complete kit, TD-1 8595

i panel lights, anytning! f .
buill in electret mike  Kit includes ab!éeoi;n&’drlves R Runs on 3 10 15 volts 15 volts uses 8-45 ohm | Clock kil, 12/24 hour, D_C'5 $24.95
case. mike, on-off switch, antenna, | '@ - el Complete kit, BL-1 speaker Clock with 10 min. 1D timer. 12/24 hour, DC-10 $29.95
baltery and super inslructions This 110 VAC. §2.95 Complete kit, BN'SSS e Alarm clock, 12 hour only, DC-8 $29.95
Ll Completa kit, 12V DOC car clock, DC-7 $29.95
ML-1 CPO-1 "
£M-3 Kl $14.95 $8.95 Runs on 3-12 Vdc 1 wall out 1 KHZ qood far CPO For wired and tested clocks add $10 00 to kit price
FiM-3 Wired and Tesied 19.95 ) Alarm. Augie Oscillator Compiele kit §2.95 SPECIFY 12 OR 24 HOUR FORMAT
i i i Tone Decader q
FM Wireless Mike Kit iy cam s A complete tone deco- & S Cio . | __coe |
J An interesting kit, smafl mike | der on a single PC The UN-KIT, only 5 solder connections
Transmits up ta300°to ) picks up sounds and converts | board Features 400- Here's & siper laoking, L0060 and accurate auto clock whieh 15 @ snag 10 build and
any FM broadcast ra- Cuig them to light. The louder the | 5000 Hz  adjustable wnstall - Clock moven aldnr 3 wires and 2
di9. uses any type of sound, lhe brighler the light range via 20 1urn pol vollage requ- F=ifches. yies pooul ) retes ”'sul?lxr 1w hrignt 'l' r
mike Runson 3109V Type FM-2\ |nciudes mike controls up 1o | 1aton 587 IC  Uselut for touch- Fripimly

Universal Timer Kit

Prowdes the basic parts and PC
roard required 0 provide a source
ol precision hming  and | puise
gensration  Uses 3355 timer IC and
ncludes a range of parts tor most
tming needs

UT-5 Kit $5.95

PARTS PARADE

Mad Blaster Kit

Proguces LOUD ear shatieting anc
altertton getting siren ke souno
Car supply up to 153 walls ol
obnoxious audio Runs on 613 VDC

MB-1 Kit $4.95

Siren Kit
Produces upward and downward

Under Dash Car Clock

ixh i m Deaunlnl plastic cose [2alures

Calendar Alarm Clock
The clock that's got nall 6-5"LEDs,
4 nour, snooze 34 hour alarm, 4

Huns on 515 VDG Liw e IH snm )
mm manth acreracy TB 7 Kit 5.5
18-7 Assy

5935

wai. characteristic of a police preci pr iy 3

5 W Esd Lput runs year czlendar. ba ery backup an

an .\?, Peﬁ ulslfcqidg = Igts more The super 7001 ¢hipas
PRt ST used Size 5x4x2 nches Compisls £27.35 kit
speaker kn {ess case (not avaiabie) $2.56

Compiete kil. SM-3 §2.95 DCc-9 $34.95

= 60 Hz Time Base Videe Terminal

e CoNtnEd SANG AIDNE widpo termetkl catd Reguires nd TV

an AR kagnoa
r

it Featu baud

£189.35
31395
514595
37.95

Resisior Ass'l Audio
Assoriment of Popular values - | Crystals Prescaler 600 MH
wall Cullead for PC mountng. 5 MHZ $1.50] Make high resoluton audio € ;'
LINEAR center. 7 lzads. bag of 300 or ¢ MHZ s5.00] measurments, great for musiczl PRESCALER =
more 5 instrument (uning. PL tones, efc.
4500 S .40 £ 25800 MHZ $5.00 1
301 § 35 ;afw HE $1.50 Multiplies audio UP in frequency. Extend the range of your
5 o uB o rosm | L rekotuion i 1 ke gate | counter to 600 Mz, Works
igg T :"Sg ?4?35 ss1:gg g:;‘ ;;%gsafu?,ZE;N o 3,2 33 Goog for Grogks, nicad | time! High sensttivity of 25 n%’v. 1 with all counters. Less than
565 ) 5100 - chargers,all MO VAG plua | meg inpul z and built-in filtering | 150 mv sensitivity. specily -
&0 $i2s 3*1eues, 8 on gone o swa tone | B3 Y3E B $154| | Gilves grecs peeloduance. RUtiE| NG or 150
567 i o ) i o2y | $250 | on altery. a > :
¥, 00 SEEGLAL b e T T w0 | pookn T 2995 | Wired, tested. PS-1B  $59.95
2930 $.50 | 11060 $15.00 [ Mini 8 ohm Speaker Sofid State Buzzers P3-2 wired $39.95 | Kit, P3-18 $44.95
;g;; :g gg 10116 F 1.25 | Approx 20 diam Roung smail huzzer 450 H: B85 48 sound
| type for ragios mike gic output on 5-12 vde at 10-30 mA, T7L
;gggA %1%28 3 for §$2.00 compatible §1.50 30 Watt 2 mir PWR AMP
72180 $21.00 Slug Tuned Cails AC Outlet Simple Class C power amp features 8 times power gain. 1Win
CMos 7107C $12.50 | Small 3/16" Hex Slugs lurned coil | Panel Mount with Leads | {gr 8 out, 2 W in for 15 out. 4Win for 30 cut. Max output of 35 W,
408t 50 3314 § 295 | 3irns 10 for $1.00 4/$1.00 ; 1
013 50| s375ABG S 295 [~CAPACITORS incredible value complete with all parts. less case and T-R relay
4046 RS 7001 $ 850 PA-1, 30 W pwr amp kit $22.95
e I s L e St o | TV PP sehsert FoHLrelap bt 595
4059 - $9.00 o e lale V006 nE 15V Facial 850 1186 o Terevan i 5 +
4511 5200 | FERRITE BEADS 15 uF 25V 3/51.00 5 oV el 550 ou’| *6v zo;gmo Power Supply Kit
4518 i 1.8 uF 25V 3/$1.00 150 UF 1AV Ama) 5/81.00 100 pF 20/41.00 MRF-238 1ransistor 85 used in PA-1 |
e $1.35 | witn infe and specs  15/%1.00 22 uF 25V 3/81.00 10uF 15V Radial 10/81.00 037 18V 20/51.00 81005 gain 150 mhz $11.95 Complete  triple regulated power
$1.75 | fhole Balun Beavs 54100 : supply provides variable 61o 18 volts at
e 3 Sockets DC-£C Converler Ceramic |F Filters RF actuated relay senses RF | 200maand+5ai1Amp. Excellentload
D F:n 10/82.00 5 &t proe -9 vg Mini ceramic filters 7 kHz reguiatior good hitering and $mall
L L oo | 18P0 10/$2.00 | -9 st sneluces 15 voc (S5 "$135 B #55 kHz $1.50 e, (1\::\!) agg c!osesd E;PFE)T rleiay_ PR S Ll ety
3 : 18 Pin 10/52.60 or sense -H relay a1 A and 24 VCT
FAD 507/510 5 C & 100 Trimmer C ;
Man 72T S C A foo | 24 P 4/$2.00 | 36k 20 Tue Tim ot $1.00 s Sprague - 37:?9: TR-1 Kit  $6.95 Complete kit. PS-3LT $6.95
HP 7651 447G A 2.00 38 gfn ;i:ggg 1K 20 Tum Trm Pot $.50 |~ RHBE p‘f?&ypmpvlene OP-AMP Special
il o .50 ea. -
BI-FETLF 13741 - Direct pin for pin 741 gompalible, but 500,000 MEG
Diodes Crystal Microphone 1 - r
TRANSISTORS - y Sl 1 hametar B At Mini RG-174 Coax inpul z. super low 50 pa input cufrent, low power drain
5 Zener 20/$1.00 b 10 11. for $1.00 50 tor onl $3.00 10 for $2.00
ZRID0A NPN 153100 | 1NG14 Type 50/51.00 crystal mike cartnidge §.75 LRy, < 4
213906 PNP 154100 | KV 2Amp 8/51.00 Coi
A ax Connector 9 Yalt Battery Clips 78MG $1.25 7812 $1.00
e oo | 100V 1AMp  15/51.00 Chassis mount Nice quality clips S for $1.00 TOMG $1.25 Regulators 7815 $1.00
. BNC type $1.00 | =" Rubber Grommets 10 for $1.00 723 $.50 7905 $1.25
7N4916 FET 51.00
309K $1.15 7912 $1.25
2N5401 PNP 5/$1.00 P B Conneclors
2ME028 C-F 451,00 25 AMP Asst ol ehokes a.::"ca;sg tant resstors & ptn type gold conlacts lor 7805 $1.00 A $1.25
PHITT1 NPN Silcon $150 I rrar\swslon? divdes MICA caps el mA-1003 car ¢clock module Shrink Tubing NMubs Mini TO-92 Heal Sinks
2N5179 UHF NPN 252,00 100V Bridge Sm bag (200 pci $1.00 g bag (3 Ac) $2.30 | price 75 =a. Nice precut pces of shrink size 17 x %" Yhermalloy Brand 5 1or $1.00
:owar ?: :::::: ::::i $1.50 each Leds - your choice. piease specify shmrk 1o w” Greal Tor sphces  50/51.00 To-23) Heat Smks 31or $1.00
L til ! Mini Red. Jumbo Red, High Intensity Bed. llluminator Rea 8/%1 Isol 75 - 4N28 type < 50 ea.
MPE J02/2H5ABL §50 Mini-Bridae 50V Mim Yellow Jumbo Yelfow, Jumba Green 5781 Opto Isolators YPe |rr"|:\ $
NPN 3504 Tyoe 052,80 Ini-Sndge Opto Reflectors - Phote dicde + LED ht $1.00 ea.
Pz PecLRipe | VL 1 AMP Varsciors Molex Pins CDS Pholoceils
3055 3.80 2 for $1.00 Matorela MV 2208 30 PF Nominal cap 20-80 PF - Tunable range - Molex already precut in lengih of 7. Perfect Aasistance varies with hght, 250 ohms lo
2NZB45 UJT 52.00 b .50 wach or 3/§1.00 for 14 pin sockets. 20 sirips tor $1.00 ovar 3 mag 3 tor $1.00
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ATTENTION IC-2A OWNERS:

IC-2A TONE DECKS ARE HERE!

CUSTOM DESIGNED TO FIT WITH NO TROUBLE!

IT'S HERE NOW!

The guestion used to be,
“When is lcom coming out
with a hand-held?”...Now
that it's become one of the
hottest two meter rigs a-
round, the big question
now is, “When will a sub-
audible tone option be a-
vailable for my IC-2A7"
The answer is: Spectronics
has it now!

FULLY TUNABLE!

We are proud to be firstin
offering you a fully tun-
able miniature sub-audible
tone deck specifically de-
signed to fit the lcom IC-
2A hand-held transceiver.
If you own one of the other
synthesized hand helds,
you'll be delighted to know
that you can put it in your
unit as well.

QUALITY TO LAST!

This unit is manufac-
tured by Transcom, Inc.,
to their exacting standards,
and is guaranteed to be
stable to within +.1 Hz,
after proper tuning. All units
are pre-set to your speci-
fied tone, and reguire no
further adjustment for fre-
gency.

« Reader Service—see page 274

: (312) 848-6777

ESPECTRONICS

ANOTHER
SPECTRONICS
FIRST!

TOP VIEW

SrrAm

SIDE VIEW
¢ Fits plain or TT.

s Fully tunable!
No tone elements
to buy - ever!

e Also fits other
synthesized hand-
helds as well.

® Easy te install; no
cutting, chopping,
or remote parts!

s Accurate to +.1Hz.

o0

Plus 52.00
S&H

=

INC. — 1009 GARFIELD ST.
9 OAK PARK, ILL.-60304 .«
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AZDEN » NEW!

* AZDEN * NEW!

* AZDEN * * AZDEN

NEW!

THE GIANT AZDEN@COMPANY

REVOLUTIONIZES THE STATE OF THE ART

AWE ano AZDEN. inTropuce THE BriLLIANT New PCS- 2800

MICROCOMPUTER CONTROLLED
SUPERIOR COMMERCIAL GRADE

10 METER

FM TRANSCEIVER |

FALL
SALE

239.00

COMPARE THESE FEATURES
wiTH ANY unNIT AT ANY PRICE

« FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995

MHz, 10¥Hz steps with buili-in + 100 KHz repeater oifset.

ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

SIZE: UNBELIEVABLE! ONLY63/4" x23/8" x 9 3/4".COMPARE!

MICROCOMPUTER CONTROLLED: All scanning and frequency-

contrel functions are performed by microcomputer.

o DETACHABLE HEAD: The control head may be separated from the
radio for use in limited spaces and for security purposes.

+ SIX-CHANNEL MEMORY: Each memory is re-programmable.
Memory is retained even when the unit is turned off.

» MEMORY SCAN: The six channels may be scanned in either the
“Busy” or “vacant” modes for quick, easy location of an occuplied
or unoccupied frequency. AUTO RESUME. COMPARE!

. FULL-BAND SCAN: All channels may be scanned in either "busy”
or “vacant” mode. This is especially useful for locating repeater
frequencies in an unfamiliar area. AUTO RESUME. COMPARE!

e« INSTANT MEMORY-1 RECALL: By pressing a Button on the
microphone or front panel, memory ¢channael 1 may be recailed for
immediate use.

» MIC-CONTROLLED VOEUME AND SQUELCH: Volume and

squeleh can be adjusted from the microphone far convénlence in

mobile operation,

BIRECT FREQUENCY READOUT: LED display shows operating

frequency, NOT channel number. COMPARE!

» TEN (10) WATTS OQUTPUT: Alsc 1 watlt low power for shorter

distance communications. LED readout displays power selection
when transmitting.

DIGITAL S/RF METER: LEDs indicate signal strength and power
output. No more mechanical meter movements to fall apart!
LARGE '2-INCH LED DISPLAY: Easy-to-read frequency display
minimizes “eyes-off-the-road” time.

PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT
PANEL: Any frequency may be selected by pressing a microphone
or front-panel switch,

SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting.
The squelch sensitivity is superb, requiring less than 0.1 uV to
open. The receiver audio circuits are designed and built to exacting
specifications, resulling in unsurpassed received-signal
intelligibility.

TRUE FM, NOT PHASE MODULATION : Transmitted audio quality
is optimized by the same high standard of design and construction
as is found in the receiver. The microphone amplifier and com-
pression circuits offer intelligibility second to none.

OTHER FEATURES: Dynamic Microphone, built in speaker,
mobile mounting bracket, external remote speaker jack (head and
radio)and much, much more. Al cords, plugs, fuses, microphone
hanger, etc. included. Weight 6 Ibs. \

ACCESSORIES: 15 REMOTE CABLE....$20.95. FMPS-4R A/C
POWER SUPPLY....$39.95. TOUCHTONE MIC. KIT....$39.85.
EXTERNAL SPEAKER ..$18.00,

AMATEUR-WHOLESALE ELECTRONICS oRDER NOW TOLL FREE

8817 S.W. 129th Terrace. Miami. Florida 33176
Telephone (305) 233-3631 @ Telex: 80-3356
HOURS: 8.6, Mon. - Thurs.

iI.5. DISTRIBUTOR

DEAL‘EH INGLIRIES INVITED

1-800-327-3102

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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ismsz2y  the first name in Counters !
9 DIGITS 600 MHz $129

SPECIFICATIONS:

The CT-90 is the most versatile, feature packed counter available for less Range:

than $300.06" Advanced design fedtures include three selectable gate times, SECHIILE
sine digits, gate indicator and a unique display hold functior. which holds the Resolution:
displayed counz after thé input signalis removed Also, a10mHz TCXO time

base is used which emables easy zero beat calibration checks against WWV.

Optionally; an internal nicad battery pack.external time base input and Micro- Display:
power high stability crystal oven time base are available The CT-50, Ll
perilormance you can count ont e

95
WIRED

20 Hz o 600 MHz

Less than 10 MV 10 150 MHz

Less than 50 MY to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz {60 MHz range)

10.0 Hz {600 MHz range)

9 digis 0.4” LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven0.1 ppm 2040°C
8-15 VAC @ 250 ma

7 DIGITS 525 MHz $99

SPECIFICATIONS:
Range: 20 Hz 10 525 MHz

Sensitivity:

Less than 50 MV 1o 150 MHz
Less than 150 MV 10 300 MHz

95
WIRED

The CT-10 breaks the price barrier on lab quality frequency counters.
Deluxe features such ag three frequency ranges - each with pre- amplification,
dual selectable gate rimes, and gate activity indication make measurements a
snap. The wide frequency range enables you 1o accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that's 0001%! The CT-70 is
the answer to all your meassrement needs, in the field lab or ham shack

Resolutionr 1.0 Hz (3 MHz range}
10.0 Hz {50 MHz range)
100.0 Hz {500 MHz range)

Display: 7 digits §.4” LED

Time base: 1.0 ppm TCXO 2040°C

Power: 12 VAC @ 250 ma

PRICES:

CT-70 wired, | vearwarranty — $99.95
CT-70 Kit, %) day parts war-

ranty 84.95
AC-1 AC adapter 393
BP-1 Nicad pack + AC

adapter/ charger 12.95

PRICES;

MINE-100 wired, 1 year

warranly £79.65
MINI-100 Kit, 90 day pan

warranty 59.95
AC-Z Ac adapter for MINL-

100 1,95
BP-Z Nicad pack and AC
adapter/charger 12.95

7 DIGITS 500 MHz $79%

WIRED

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINE-100 doesn’t have the full
frequency range or input impedance qualities found in higher price enits, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from 1 MHz all the way up 10 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you seiect the resolution
desired Add the nicad pack option and the MINI-100 makes an ideal addition
to your ool box for "in-the-field” frequency ¢hecks and repairs.

SPECIFICATIONS:
Range: 1 MHz to 560 MHz

Sensitivity: Less than 25 MY
Resoiutior 100 Hz (slow gate)
; 1.0 KHz (fast géte)
Display: 7 digits, 0.4" LED
Time base: 2.0 ppm 20-30°C
Power. 5 VDC @ 200 ma

8 DIGITS 600 MHz $159

SPECIFICATIONS:

Range:
Sensitivity:

Resoletion:
Display:

Time base:
Power

95

20 Hz 1o 600 MHz The CT-30 is a versatile 1ab bench counnter that will measere up to 600 MHz
Less than ?5 mv to 150 MHz  with 8 digit precision. And, one of its best features is the Receive Frequency
f‘:)ssﬁlf?go' ic;};':r;iggo MHz Adapter, which wms the CT-30 into a digital readout for any receiver. The
10.0 Hz (600 MHz range) adap.ler 8 easdy‘ programwed for any receiver and a simple connection (o the
8 digits 0.4” LED receiver' s YFO is all that is required for use. Adding the receiver adapter in no

way limiis the opesation of the CT-50. the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC o5 12 VDC switched on or off. The CT-20, a counter that can work double-duty!

WIRED

PRICES:

CT-50 wired, | year warranty  $159.93
CT-50 Kit, 90 day paris

warranly 119.95
RA-1. veceiver adapter kit 14.95
RA-1 wired and pre-program-

med (send copy of receiver
schematic) 29.95

PRICES:

DM 700 wired, 1 yearwarmanty ~ $99.93
DM- 700 KiL 90 day pans

warranty 79.95
AC-1. AC adapor 3.93
BP-3. Nicad pack +AC

adapter; charger 18.95
MP-1. Probe kit 293

DIGITAL MULTIMETER $99

The DM-700 oifers professional quality performance at a hobbyise brice.

95
WIRED

Feztures include: 26 different ranges and 5 funcrions, all arranged in a _Sw
convenient, easy to use formar  Measuremenss are displayed on a large 3 DC/ACvolis 1000V o | KV, 5 ranges
digit, ¥+ inch LED readout with automatic decimal placement, zutomatic DG/ L
polarity, overrange indicanion and nVe'rloa.:i;:rofrcriDn upro 1250 volison all curr'enl: O 2. 0 do s s
el - Resistance. 0.1 ohms 1o 20 Megohms, § ranges
ranges, making it virrually good-proof! The DM.700 looks great, a handsome, Input
jet black, rupped ABS case with convenien: rerzactable uls hail makes it an impedancee 10 Megohms. DC/AC voits
ideal addition 1o any shop. Accuracy. 10.1% basic DC vohs
Power: 4°C cells

AUDIO SCALER

For high resolution audio measurements, multiplies

UPin frequency,
® Great for PL tones
® Multiplies by 10 or 100
@ (.01 Hz resolution'
£29.95 Kit

ismsey 2lecio

BOX 4072 ® ROCHESTER. NY 14610 # %2

 Reader Service—see page 274

$39.95 Wired

ACCESSORIES

Telescopic whip antenna - BNC plug
High impedance probe. light loading
Low pass probe, for audio measurcments
Direct probe, general purpose usage . ...
Tilt bail. for CT 70, %0, MINI-100
Color hurst calibration unit, calibrates counter

against calor TV s.;i‘gnal .....................................

o= 52

MHz. Small
® Flat 25

niGs PHONE ORDERS
CALL 716-586-3930

$2. Orders under

73 Magazine * Qctober, 1980 259

insuronce to a moximum of $10. Oversvos odd 1 59

COUNTER PREAMP

For measuring extremely weak signals from 10w 1,000
size, powered by plug tansformer-included.

db gain

® BNC Cennectors
® Great for sniffing RF with pick-up loop

$34.95 Kit  344.95 Wired

Salisfaction guarontesd - oxaming for 10 doys, if not ploased,
ratuen in ariginal form for rafund Add 5% far thipping -

COD. add
$10., udd 31 50, NY rotidents odd 7% lax



MISERTN S

Here is a chance to stock up your [ab at unprecendented prices... we've gat to move these out to make room for our ever-
expanding CompuPro™ division. Limited quantities - first come, first served.  Sorry, at these low prices we cannot include spec

sheets or accept COD/{elephone orders.
Parts may be house numbered or have dual markings.

prices.

TTL

Cuad 2 input OC

Triple 3 input NAND

4 to 16 line decoder/demux
Quad 2 input NAND OC
Gray to decima! decoder
And-ar-invert

JK M-S flip tlop

4 Dit binary counter

5 bil shift register
Retriggerabie one-shot

8 channel mux

Dual 2/4 demux

4 10 16 line dzcoderidemux OC
Synchro 4 bit binary counter
Synchro 4 bit binary counter
8 bit shift register

Up/down decade counter
Up/down binary counter

4 bit bidirectional shift reg
4 bit parallel shift register

8 bit shift register

CMOS

Dual 4 input NAND

14 stage counter

Triple 3 input NAND

Quad R-S latch

Phase locked lcop

Quad 2 input OR

Quad 2 in NAND Schmitt trig
Quad EX-OR

8CD upidown counter

7403-S
7410-S
7413-S
7436-S
7444-5
7450-S
74728
74938
7496-S
741228
74151-$
741558
74158-5
74161-8
743163
74164-5
74190-S
74192-8
741948
741958
741985

21152
21752
6/32
21482
Big2
2182
21/32
1s2
12152
18i$2
8is2
8is2
4152
8is2
8/52
61%2
4132
4152
41%2
BI%2
4152

LINEARS

{package type: H = 7099, M = minidip, D = dip, TK = T0E8)

201HS
308H-5
703H-5
72308
THM-S
1458M-5
4558M-5
MY5TK-8

TO-220 NEGATIVE
VOLTAGE
REGULATORS

BV regulator
-8Y regulator
12V regulator
-156V regulator
-18V regulator
-24V regulator

OTHER
SEMICONDUCTORS

50/82

tmproved 301 op amp
Micropower oo amp
RF/IF amp

Vollage regulator
Compensated op amp
Pual 741

Bual 741

Dual track 15V reg w/data

10182
6lg2
6ls2
6/32

15/%2

10{$2

12182
2i32

* General purpose silicon signal diodes

* GT5306 NPN dariington, min gain
17000, 25V 200 mA, TO92 package

= NPN transistor similar 2N3904

= PNP transistor similar 2N3%0a

» 4NZ8-S oplo-coupter 6 pin minidip.
MCT-2/L-1 pinout

* SN76477-S complex sound gengratar 1182.50

* Opto-1solater Grab Bag — 50 mixed opto-
isolators from a major manufacturer. Un-
marked 6 and 8 lead minidips include single
and dual types with diode, transistor, and darl-
ington ouiputs. Test them yoursslf and save!
Not recommended for beginners. 50/%4

100/58.95
100i$7.95
100i58.95

5182

ook A ook ok ok ko e ok ok Rk

SOLDERTAIL
SOCKET SPECIAL

Now that you've got the I1Cs, get
some sockels at a fantastic price!

20 pin:
24 pin:

40/$4.95
30/$4.95
28 pln: 30/$4.95
40 pin: 20/%4.95

koA ke ok ok A ok ok ok ok e ok &

74LS TTL

$0.34 74L5154
0.34 74L5155
0.34 7415157
0.38 74LS160
0.44 7415161
0.34 74L8162
0.34 74LS163
0.40 74LS168
0.34 7415169
220 7415173
0.40 7415174
7415175
7415181
7415192
7415195
7415221
7415240
7415241
74L5244
7418257
7415258
741.5266
7415273
7415283
7418365
7415356
74LS367
7415368
7415386
80LS95
80L508
BOLS9T
B80LS98
B81L595
B1L556
81LS97
giLses

501$4.95
50/84.95
501$4.95

14 pin:
16 pin:
18 pin:

741500
741501
741802
74L504
741505
741508
74LS10
74LS1
74L512
74L514
74L815
74L820
74L821
741522
74LS26
741527
74LS30
74L532
74LS33
T4L537
741838
T4L542
741547
741548
74L874
741875
74LSTS
741586
74,5109
74135123
74L8125
7415126
7418132
7418136
7415138
7415139
7418151

MORE TRANSISTORS
AND FETS

NPN TO-18 unmarked

PNP TO-18 unmarked

PNF plastic house #

NPN TO-3 house #

NPN TQ-105 house #

PNP TC-105 house #
30VI350 mw TO-92

TO-18 plastic N-JFET gen purp
NPN plastic house #

BNP TO-106

NPN TO-108

PNP TC-92 30V

NPN TO-92 dariington

NPN

R+ N-JFET

ANP TO-202 1A max

NPN TO-220 4A55V

D45C4 PNP TO-220 4A/55Y

D45HB PNP T(-220 10A/60V
MP53894 NPN gen purp

FPTi00 Phototransistor

FET-2 Dual N-JFET T(-18 sim 2N4416
FET-3 Dual N-JFET I6 noise audio
FET-6 Gen purp dual gate MOSFET
house #

e T
OSSN e
ENRNWORO~~O

b i

Pl =t vt ¢
ZobmoNanannpoing
NOONUNORNDOR N &

1.87
1.68

210

2N2221
2N2222
2N29074
2N3055
2N3904
2N3306
2N4124
2N4304
2N4400
2N4917
2N4%46
2N5227
2N5306
2N5449
2N5484
D41D1
D44C4

7181.00
5181.00
5/$1.00
1150.75
5i$1.00
5i51.00
31$1.00
2i$1.00
5/$1.00
5i81.00
6/$1.00
6151.0¢
3i$1.00
6151.00
3i51.00
180.50
1150.75
1/$0.75
3is2.00
4151.00
11%0.50
3181.00
2/51.00
3/$2.00

Part numbers must include the special -8 suffix or you will be charged our regular
This is your chance to save!

oS "H8 MEMORY
oS 32K for §549!

Limited quantity: 32K of static memory in
kit (nct unkit) form. Includes all parts, sock-
ets for all ICs, documentation, mounting
bracket, etc. With solder-masked, double-
sided, fully legended board for easy assem-
bly. If you own an H8, this is your chance to
obtain top-notch memory — without pay-
ing top-notch prices.

16K DYNAMIC RAMS

\_O\Nr R\C\'—_‘.
NEW VoW Pie3on

Lowest price ever on one of our most
popular items, Expands memory in TRS-80*
-l and -IY, as well as machines made by Ap-
ple, Exidy, Heath HB89, newer PETs, etc.
Low power, speed (4 MHz). Add $3 for dip
shunts plus TRS-80" conversion instiuc-
tions. Limited quantity — first come, first
served. "TRS-8l % 2 tracemaik ol the Tandy Corposation

MA1003 CLOCK
MODULE — $14.95

Qur very best clock module operates from 12V
DC and includes an internal timebase accurate to
0.01%, making I ideal for mebile applications in
your car, van, or boat. Blus-green flourescent
readouts don'l wash out during the day, and look
great at night. Easy to build; just hook up power,
add two time-selting switches, and you've got one
of the best clcek modules on the road. With ap-
plication note that shows you how to get the most
out of your MA10G3.

Also available: clock/case combination.
For $19.95, we’ll include a matching case,
with mounting hardware and optical filter,
along with the MA1003.

TERMS: Cal res add 1ax. Allow 5% for shipping; excess
refunded. Crders under $15 adg $1 nandiing. VISAT/
Mastercard® orders ($25 min call our 24 hour order
desk at {415) 562-0638. COD OK with street address for
UPS. PLEASE NOTE: TELEPHONE ORDERS AND CODS
ARE NOT ALLOWED ON SPECIALS LISTED ABOVE. Salu
prices good through cover menth of magazine; other
prices sublecl lo change without notice.

BOW

III,,||||||||||H|m.

GoDBOUT ELECTRONICS | | | |
| 11 | Bldg. 725, Oakland Airpart, CA 94514 ] | by
v 28

fre?lye

FREE FLYER: This ad is only the tip of the iceberg;
our cataleg tells the rest of the story. Add 41
cents in stamps tor 1st class delivery, Outside
USA, incluce 52 1o cover posiage {refundable
with order). Thank you for your business!

SAVE! SAVE! SAVE!




(" BLAK-RAY Ultraviolet e s

7 National Semiconductor

SPE o User 57.50 ?
H B-8: InpetiQutput 125 ‘ua:r ai:su
Intensity Meter brom vt oo 1 G e i
Ciack GenararoriOrmer 393
- Bus Drwer 349 rery
| — Systam Controbey 185 Defver T Ceeme | saos | MM5290J-2 tmxat16/upnatsl. . . $6.95 each
A 2 Sys(em Gontroks S8 oot Caripw Geesrsome (s 905 18K DYNAMIC RAM [150NS)
! g 2 . 1065 {8 EACH 349.95) (100 EACH $550.00/10t)
——— g SUs ' | MM529843A ..., ... . $3.25 each
TWO MODELS: | 128 8K DYNAMIC RAN (LOW MALF OF MHE2001] 200NS
LONG WAVE 18 EACH $73.95) 1103 EACH $250 00
AND $4a
w | MM2114-3 ......85956ach
SHORT WAVE | i | 4K STATIC RAM {3CONS]
= | (8EACK S43.85) (0D EACH $450.00/ia1)
Vi
Nieter consists of a senser cell aztached to e ﬁ“ﬂgug"a’fm‘f_éé»bb Eh’abﬁ\]é)se'zs each
i NP e : . STA M ILCW h
@ compact (3" x 3% x 37') metering unit. i% | 1sEACK S24.95) 1300 EACH $475.00000

Can be handield or placza directly on 2 ! -
surface for measuring. Can be used re- e AT e
motely, while connected te a meter hous- .
ing by a 4-foot extension cord. Two
medels available — one for long wave
and one for short wave ultraviolet, Read-
ings are in microwatls per square centi-
meter. Weight: 1 Ib.

Completely assembled (includes sensor
cell, reduction screen, extension cord,
contrast filter and certification report.}

J-221 LONGWAVE @505 00

Vacuum Vlse

e

— e " wvite far emall comoonents
E-.? WG Wit RS arnd azserrpiies. ABS con-
B 1R javes, 157
anteoarmenently
=N

VIV-1 ....... $3.49

5 TRS-80
i 16K Conversion Kit

"

J 225 T ?2‘; Expand your 4K TAS:B0 System to 16K.
¥ SHORT WAVE 7ass | Kit comes completa with:
et B each Wil 416
(200nm-280nm) . ... .... $26000 . =2 * 1;03;5 5200-2 (UPD418) 116 Dynamic Aams}

:,& itog 4o 2'3; = Documentation for conversion
EPROM Erasing Lamp |: & e 2| TRS-16K .. . . $49.95
— TRSED 444 Regemer Big |TriStale) 24 Tiistare 285
o mimEm JE610 ASCII

- e e = Encoded Keyboard Kit

Function DIGITAL

Generator Kit THERMOMETER KT

Provides 3 basic
The JES10 ASCHl Kayboard Kit can be interfaced into

= Erases 2708, 2716, 1702A, 5203Q, 52040, etc. wavafarms:  sine,
mast any computer syswam, The kit comes complete

® Erases up to 4 chips within 20 minutes

* Maintains canstant exposure distance of one inch

® Special conductive foam liner eliminates static
build-up

triangle and square
| wave. Freq. range
from 1 Hz to 100K
Hz, Qutput ampii

tude from 0 volts .o 2 " i "
* Built-in satety Jock to prevent UV exposure to ovor & valts |* e ‘(Nsl‘g]k:';) '"|g‘f“;?,'ckﬁl‘;de‘:o'i‘.’,‘ﬁ‘.’;:deﬁ,fﬁcj.lifségrm"bg
* Compact — only 7-5/8 x 2-7/8" x 2 {peak o paak). | " Dual ssnsors—contral switch for ndoar/ vsh, a z tor, electro P
k. - § U 12v 4 ourdeor or dual monitaring—axtension nents and a double-sided printed wiring board. The
* Complete with halding tray for 4 chips sas a 12V supply up 10 500 feet keyboard assembly requires +5V @ 150mA and —12v
or a £6V splitsup- | wgonunuous LED 8™ ht. display @ 10mA for operation, Features: 60 keys generate the

ply. Includes ¢hip, » Range: -40°F (u 199“F /-40°C 1o 100°C

126 characters, upper and lower case ASCII ser.
P.C. Board, com. | * Acauracy, =1° R

Fully buffered Two usar-define  keys pravided for

UVS-TIE........... $79.50

ihstrue. | *Calibrate for Fahranheir/Cel o
zor\en(s Fetictine .Sf":_::LTn‘?: c:serjgg':;" :;:::?mgﬁ custom  applications. Caps leck or uppar-case-only
J b 5 D l CI k K_T ane = Size: 3%'H x 6-5/8"W x 1-3/87D alphs characters. Uulizes a 2376 140-pin} encoder
um o b-Digl oc i rgad-only memory chip. Qutputs directly compatible
g JE2206B cew $19.95 JESOO «wawaam .$39.95 with TTL/DTL or MOS8 lege arrays. Easy interfacing
= Four .6307hT. and two 300"nE. with a 16-pin dip ar 18-pin edge connector.

*;:;nnjnc":s;;]-f:lgu:;:rlfi;, e ] DESIGNERS, SER'ES JE610 {Case not includeil} $79 95

+ Switches for hoirs, min <ti o
Al v ienel Nl Blank Desk-Top Electronic Enclosures Desk-Tap Enclasure for
:lsl‘s":f'ﬂa.‘e:f’h:"'z"”:: 542 4 JEG10 ASCII Encoded Keyboard Kit
s w,' Ay ﬂ;cr;‘;r‘_1 s High strenglh epoxy molded Campact! dask-top enclosure: Color-coordinatad de-
*+Inc 5 all CONMPONENLs, Tase 2a walt transformar end pieces in mocka brovin signer’s case with light tan aluminuzm paneis and molded
s e finish. end pieces in mocha brown. (nclides mounting hardware.

Sliding rear/Botiem panel for | Size: 33%7H x 1A%™W x 83D,
JE747 $29 95 serwehe_h:nd componert a&- L DTE-AK ....,...............349.95
. B = cessibility
SPECIAL: JEG10/DTE-AK PURCHASED TOGETHER
Tap/bottor ls. 080 thk
s T oo 300 | (velue $120.80) .. .............. $124.95
4 clozk €T finish (gold tint celor) for

howrs, minutes . best paint adhesion after JEGOO

modification.

veed 1w0p and_borom |Hexadecimal Encoder Kit

panels for cooling efficiency.

bl ?_ld_consum_:lm_n provides
nlimited applications.

CONSTRUCTION: ————

- The “DTE" Blank Dask Top E?actrumc Enclosuresare [
6 Dlglt CIOCk Klt $19 95 sy's modern computer eguioment and caf be used in £
end pieces are precision molded \--nh an interral siot fall around! to accept both top end
1

t anels. £ thick tabs inside the end pisess to
ReglﬂatEd Power Supply Provide magimum rigid 1o the Erclusme. For zase of equipmeant servicing, the rear!
Uses LM309E. Heat sink . bottom FEHE|-S|IIIES ba £ an sl d tra;k.s wihile the rest of (he. erfy.lusure remaing in-
provited pC board con. —~ — tact. Differznt p widths meay be wmed while maintaining a cemmon prefile outline.
struetinh: Provides & sslid | — The ¢ | nd o can gleo b4 piinted to match any panel color scheme.
1 amp @ 5 volts. Can supply v
to =5V, =8V and 212V &
JE205 Adapter. inel el
nents, hardware and 1t ctions.

1o blend end complement FLE#E:'E%EUWUT
i ial and homa
industrial and homa. The ALY

The JEGOD Encoder Keyboard Kit [
[

Enclosure Panel
Modei No. Width PRICE

8007 | $29.95
10.65" $32.95 fra

oparation, Debo

14.00” $34.95 & LED readouts 10 ver 1y

Size: 3% x B x 2°H
standard 16-pin 1C conne

JE200........$14.95

$10.00 Min. Crder — LS. Funds Only Spec Sheers — 25¢
ADAPTER BOARD Calif, Residents Add 6% Salcs Tax e rnibin send a1 bsame | UE GO Fassnor inkiiined). PDO5
—Adapts to JE200— Postage — Add 5% plus $1 Insurance {if desired) e oL
+5V, =29V and =12V

1 wy BNIrY SUrGDE.
far mlcioproeessorn
I#ing bisiable

| for 18 keys.

Nt aoing with
""nlv !nVDC required far

35 Desk-Top Enclosure for
PHONE JEGOD Hexadecimal Keyboard ISt

ameco ORDERS Compact desk-top exclosure: Color-coordinated de-
WELCOME signer’s casa with light 1an aluminum panels and moldecd
LEC RON IC (41 5) 592-8097 -end pieces in mochabrown. includes mounting hardware.

Size: 3%H x BUWW x BRD.

DC/BC converter with +5V input. Teriodal bi-
speed switching XMFR, Shcrt circuit protection.
PC board ccnslriml'\cr: gy-back to JE 200
board. Size: 3% x 2" x 8/1 g

MAIL ORDER ELECTRONICS — WORLDWIDE DTEHK . .......0..on.ct :
\JE205 $12 95 1355 SHOREWAY ROAD, BELMONT, CA 94002 SPECIAL: JEBOD/DTE-HIC PURCHASED TOGETHER
-------------- 3 i 10/80 PRICES SUBJECT TO CHANGE (Value $104.90) . . ... ......... $99.95
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91 3-381-5900
801 2 CONSER BOX 43277
OVERLAND PARK, KANSAS 66204

ASSOCIATED RADIO ﬁ

CALL US WITH YOUR REQUIREMENTS
AMERICA’S NO. 1 Real Amateur Radio Store

AT R e

Associated Wants to TRADE-BUY -SELL
GOT YOURBEST DEAL? THENCALLUSAT
91 3-381-5900-NO TRADE? ASKFOREXT.12

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

A ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.
A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,
SEND A SELF ADDRESSED STAMPED ENVELOPE.




ALDELCO ELECTRONIC COMPANY

PROUDLY PRESENTS

the cLOBAL
SPECIALTIES

Logic Probes and
Digital Pulser

CORPORATIGN

LOGIC PROEES

Our logic probes are the ultlmate fools for digital design and
testlaog. These hand-held unles pmvlde an lnstant overview of
clzeull conditlons, S8imple to use; just clip power leads to circult's
power supply, set logic famlly swilch to TTL/DTL or CMOS/
HTIL. Touch probe fo test node. Trace logic Ievels and pulses
through digital cireults. Even streteh and latch for easy pulse
detectlon, Instant recognitlon of high. low or Invalid leveis, open
clrepits and nodes. Simple, dual-fevei detector LEDs fell 1t
qulckly, correctly. IlI (Logic *'1"); LQ (Logle “0'"). Also in-
Qurporates bll‘nking 5:u|qe (13190101 e.g., HI and LO LEDs blink
on or. off, tracking “1' or 07 states at square wave Irequencies up
to 1.5 MHz. Pulse LI biinks during pulse transition. Choice of
three models to meet Individual requirements: budget, project
and speed of logic circuits.

Medel LP-1 Logic Probe—Hand-held logic probe provides in-
stant Teading of logic levels for TPL, DTYL, HTL or CMOS.
Input Tmpedance: B.000 Ohins. Min. Detectable Pulse: 50 ns.
Max. Input Signal (Frequency): 10 MITz Pulse Detector (LED):
Fligh speed [rain or single eveni. Pulse Memwory: Pulse or level
transistion detected and stored. Net Bach, . ... .. $50.00
Mode! LP-2 Logit Probe—Tconomy version of Model LIP-i.
Safer than a voltmeter. Aore accyrate than i scope. lnput
Impedance: 300,000 Ohms, Min. Detectable Pulse: 300 ns. Max.
Input Signal (Frequency): 1.5 MIllz. Puise Detector (LED}:
High-speed traln or slngle event. Pulse Memory: none.

Nel 1ach. .. $28.00

Fiigh speed logic probe, Captures pulses as short a8 10 ng, Input
Impedanca: 500,000 Chms. Minimum Detectabte Pulse: & ns.

Maxinmtum Input Signal (Frequency): 50 MHz. Pulse Detector
(LED): High speed traln or single event. Pulse Memory: Fulse or
level transition detected and stored,

Model LP-3 Logic Probe—Net Each......... v 87700

DIGITAL PULSER

The ultimate in speed and ease of operation. Simpiy connect cllp
feads to positive and negatlve power, then toueh [DP-1's probe to a
eireult node; automatic polarity sensor detects cireult's high or low
condition, l)epress the pushbutton and trigger. an opposlte polarity
pulse into the elreuit. Fast troubleshootdni includes injecting
slgnals al key points fn 'I'TL, PTI. CMi#S or other popular
eircults. Test with single pulse or 100 pulses per second via bulli-in
dual control push-butfons button selects alnjte shot or continuous
modes. LEI> Indleatsr monitors operating modes by flashing onee
for single pulse or continuously for a pulse train. Completely
automatie, probe-size iab; ’ncld pulse generator for any ra.milv of
dlgleal clreutts. Output: Tril-state. Polarity: Pulse-sensing auto-
polarity. Sync and Source: 100 mA. Pulse Train: 100 pus. LED
Indicator: Flashes for single pulse; stays IlL for pulbe traln,

Model DP-1 Digital Pulser—Net Each. . ... B .$83.00

LOGIC PROBE KIT

"

Compact logie probe checks IG's: CMOS, TTL, HTL, DTL and
more. Unique sircultry combines funsétions of level detector, pulse
detector and pulse streteher, makes one-shot, low-rep-rate, Rarrow
pulses (nearly lmpossible 1o seg, even with a fast scope} easlly
detectable and vislble. “HI” LEL indicates logte “'L”; “LO™

LED Indieates logie ~0. AL Dulse transitions, positive and
negatlve, A5 narrow Aas 300 nsec., are stretched to 1/10 second
and displayed on the PULSE LED. High input impedance
virtually ellininates loading; impedance is eonstant for ali stales.
Over-voitage and reverse-polarity protecilon standard, Input
Impedance: 300K Ohms. Threshelds: Logic 1"’ (HY LED), 70'%
Veo: logic 07 (LO LED), 30% Vgc. Min. Detectable Pulse
Width: 300 nsec. Max. Input Signal Frequeney: 1.5 MHz. Pulse
Detector (PULSE LED): HI speed pulse train or single events (4
or — transitlong} activate 1710 second pulse stretcher, Max.
Input Veltags: =50 V continuous; 120 VAC for less than 15
geconds. Power Required: 5 Volt Voo, 30 mA; 15 Volt Vee, 40mA;
25 Volt max.; power lead reversal protected. Operating Tempera~-
ture: 0° to 50° C. Slxze: 5.8° L x 1’ w, x 0.7” d. Welghtz 3 oz,
Compiete wlth 3§ nower leacls with color-ceded, insulated eilps.
Loglc Probe Kit—Net Each.......coeveoeennnanan. $21.95

789A MILBURN AVE, BALDWIN, N.Y. 11510
516-378-4555

Add 6% shipping, Add §1.00 for orders under $10.00. Qut of U, 5.A. add 15% shipping and certified check or money order in U.8. funds.
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TOLL FREE # (800) 528-0180
z (for orders only)

clectromucs ..

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 mc and is intended for amateur radio use. The local oscillator is
voltage controlled (i.e.) making the i-f range approximately 54 to 88 mc (Channels 2 to 7).

PC BOARD WITH CHIP CAPA C I TORS 13 . . ... ittt e e e e e e e $44.99
PCBOARD WITH ALL PARTS FOR ASSEMBLY .. .. ittt it e e e e $79.99
PC BOARD ASSEMBLED AND TESTED . .. ..ttt e e e e et $120.00
PCBOARDFOR3.7TO4.2 GC SATELLITECONVERTERWITHDATA. ... .ot $100.00
PC BOARD FOR IFF AMPLIFIERWITH DATA  « - oo ot em e mmnaeeans e s et aaaecaeens s 40.00
PCBOARD FOR DEMOD WITH DATA -« - - - o v v v oot e a e e et e et et e a i e e s 55 00
G R A2 TR P E——y [ S—L e s E S re — - . - $44.99
POWER SUPPLY ASSEMBLED AND TESTED .. ..o o e e e e e 59.99
YAGI ANTENNA 47 LONG APPROX. 20T 223 dB GAIN . . ..t e e e e e e $59.99
YAGI ANTENNA 4" WITH TYPE (N, BNC, SMA CONNECION) . ... ..ottt it oo $64.99

2300 MHz DOWN CONVERTER
Includes converter mounted in antenna, power supply, antenna, 75’ and 3’ RG59 cable with connectors,

75 to 300 ohm adapter, Plus 90 DAY WARRANTY . i i e et it e e $299.99
OPTION #1 MRF902in front end. (7 dB noise figure) . . . .. ... . et e $349.99
OPTION #2 2N6603 in front end. (S5dB noise figure). .. ... ... . . i et i e $400.00
2300 MHz DOWN CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input Fconn. Qutput. . ............ ...t $149.99

7 dB Noise Figure 23 dB gain in box withNconn. Input Fconn. Qutput. . ... ... .. ... .. .. ... ..., $169.99
5 dB Noise Figure 23 dB gain in box with SMA conn. Input Fconn. Qutput .. ... ....... ... iiiinnn.. $189.99
DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY ... .. .. ... . .. iiiinn.. $15.00
2FOOTDISHWITH FEED AND MOUNT o e, 59.99
PCBOARDWITH ALL PARTS FOR ASSEMBLY PLUS2NG603 ... ... .. ..o e, 83.00

Shipping and Handling Cost:
Recelver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add
$7.50.

Replacement Parts: MRF901 $5.00 MBD101 $2.00
.001 chip caps $2.00
2N6603 $12.00 PC Board only $25.00 with data
*INTRODUCING THE HOWARD/COLEMAN DEMODULATOR BOARD 40.00
This circuit takes the 70 MHz center frequency satellite TV signals in the 10 10 200
TVRO. CIRCUI_T BOARDS millivoit range, detects them using a phase locked locp, deemphasizes and fiiters the
(Sa'e““e Receiver Boards) result and amplifies the result 1o produce standard NTSG video. Gther outputs include
DUAL CONVERSION BOARD........... $25.00 the audio subcarrier, a DC voltage proportional i the strength of the 70 MHz signal, and
This board provides conversion from the 3.7-4.2 band first to 900 MiHz where gain and AFC voltage centered at about 2 volts DC. The bare board cost $40 and total parts cost
bandpass filtering are provided and, second, to 70 MHz. The board contains both local less than $30.
oscillators, one fixed and the other variable, and the second mixer. Construction is
greatly simplified by the use of Hybrid IC amplifiers for the gain stages. Bare boards L L e g ey S 1o ey pereeryr 15.00
cost 325 and it is estimated that parts fer consiruction will cost £270. (Nota: The twe This circuit recovers the audio signals fram the 6.8 MKz frequency. The Miller 9051 coils
Avantek VTO's account for $225 of this cost)) are tunad to pass the 6.8 MHz subcarrier and the Miller 9052 coil lunes for recovery of
47 pF CHIP CAPACITORS 6.00 fhie ki
For use with dual conversion board. Censisls of 6-47 pF. DUAL AUDIO 25.00
70 MHz IF BOARD... 25.00 Duplicate of the single audic but also covers the 6.2 range.
This circuit provides about 43 dB gain with 50 chm input and output impedance. It is DC CONTROL 15.00

designed to drive the HOWARDICOLEMAN TVRO Demodulator. The en-board band
pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple
of iess than % dB. Hybrid ICs are used for the gain stages. Bare boards cost $25. it is

This circuit controls the VTO's, AFC and the § Meter.

p i ¥ . TOTAL COSTS
osiimatediinatiparyforranstiuptn W) ggst less dimadd. Using the HOWARDICOLEMAN boards and the recommended parts, it is sasily possk
.01 pF CHIP CAPACITORS 7.00 ble to build the complete receiver (excluding LNA) for less than $600. Consiruction time
For use with 70 MHz IF Board. Consists of 7-.01 pF. is a few evenings and the tune up is minimal.

We no longer accept Bank Cards.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE, WE CHARGE 15% FOR RESTOCKING ON ANY ORDER.
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL PARTS PRIME AND GUARANTEED.
WEWILL ACCEPT COD ORDERS FOR $25.00 OR OVER. ADD $1.50 FOR cob cHarae, (002) 242-3037

PLEASE INCLUDE $1.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. (602) 242-8916
WE ALSO ARE LOOEBJSP%OREI:I %\r STNCI) D USED TUBES,
TEST EQUIPMENT, N ]
WE ALSO SWAP OR TRADE. , 211 1 W. Camelback
i 1 g 5
ESQFLS?ATALOG SEE JANUARY, 1980, 73 Magazine, Phoemx, Arizona 85015
______
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(800) 528-0180 RF TRANSISTORS
(fOf orders only) TYPE PRICE  TYPE PRICE TYPE PRICE
2N 1561 $15.00  2N5590 815  MM1550 $10.00
2N1562 1500 2N5591 1185 MM1552 50.00
2N1692 15.00  2N5837 2215  MM1553 56.50
FAIRCHILD YHF AND UHF PRESCALER CHIPS LIS R sy IR R, Sk
95HBIDC 350 Mz Prascaler Divide by 10/11 $9.50 2NZ632 4500  INSB42 1005  MMI602/2NSB42 7.50
95H910C 350 MHz Prescaler Divide by 5/6 950  2N2857JAN 262 2N5g43 1582 MM1B07 B.65
11C30DC 850 MHz Prescaler Divide by 10711 16.50 2INZ8T6 12.35  2N6545 1238 MMI661 15.00
11C910C 650 MRz Prescaler Divide by 5/6 16.50 IN28BO 2500 2N5784 2700 MM1669 17.50
11C83DC 1 GHz Divide by 24&'_256 Prescaler 29.90 2N2927 7.00  2N5842 878 MM1943 3.08
Hggggg E%OL“;‘IE; FliptFlop with resat ‘i-gg 2N2947 1835 2N5849 2129 MM2605 3.00
: 2N294 15. 5181  MM2608 5.00
11C44DC/IMCA044  Phase Frequency Detector 3.82 ek PO TNoege 223
11G24DCMC4024  Dual TTL VCM 3gz  2N2949 380  2N5913 e P &
11C06DC UHF Prescaler 750 MHz O Type Flip/Flop 1230  2N2950 5.00  2N5922 1000 Mg ML SIS 20.00
11C050C 1 GHz Counter Divide by 4 7435  2N3287 430  2N5042 4800 MMT72 117
11C01FC High Speed Dual 5-4 input NO/NOR Gate 15.40  2N3294 115 2N5044 892  MMT74 1147
2N3301 1.04  2N5945 1238 MMT2857 263
WISPER FANS
; ; ) o ) o . 4 )
This fan is super guiet, efficient cooling where low acoustical disturbance is a 2hl3e0g (- OOMRI o6 1469 mgiig{) ;g ;g
must. Size 4.687 x 4.68" x 1.507, Impedance protected, 50/60 Hz. 120 Vac. 2N3304 148 2NBOBO 714 ¥
g9y 2N3307 12.60 2N6081 1005 MRAF450 11.85
2N3309 390  2N6082 1130  MRF450A 11.89
TRAW BROADBAND AMPLIFIER MODEL CA615B 2NET5 632 SNBOB3 1323 MAF454 2183
nEda e gl e 2N3553 157 2NG08s 1466  MRF458 20.68
: 50 MHz O0ta — 1dB from 300 MHz 2N3755 720 2NB094 715  MRF472 250
Voltage: 24 volts de at 220 ma max. $19.99 2N3818 6.00  2NB095 1177 MRF475 5.00
2N3866 1.0 2NB096 2077 MRF476 5.00
gAR?;t:E ; f;'l?l';'; BOARD DRILL BITS FOR PC BOARDS gaq5  CNSBEBJAN 280  ZNB097 2954  MRF502 1.08
Silig: i o o o ) RO e Tas  2N3BBEJANTX 449 2NB136 2015  MRF504 6.95
et o A S e Too  2Nse2d 3.34  2NB166 3860 MRF509 4.90
Size: 1.25 mm, 1.46 mm 200 2N3g2r 1210 2NB265 7500 MRF511 8.15
Size: 3.20 mm 358  2N3950 26.868  ZNSIB6 10000  MRF201 3.00
CRYSTAL FILTERS: TYCO 001-19880 same as 2194F AR i eglzEe M T Ea02
10.7 MHZ Narrow Band Grystal Filter IN4135 200  2NE45YPTITIS 18.00.  MRF3004 1.60
3 dB bandwidth 15 kHz min. 20 dB bandwidth B0 KHz min. 40 dB bandwidth 150  2N4261 1460 2NE603 1200 PT4186B 3.00
KkHz min. 2N4427 120 2NBBD4 1200 PT4571A 1.50
Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct.0+/— 5 pf 3600 2M4429 750  A50-12 2500 PT4612 5.00
ohms. $5.85 2NA430 20.00  BFR90 500 PT4628 500
MURATA CERAMIC FILTERS 2N4957 362  BLYS88C 2500 PT4840 500
Models: SFD 455D 455 kHz $a00  2N4958 292  BLYS88CF 2500 PTBESS 10.72
SFB-4550 455 kHz 200  2N49s9 223 CD3495 1500 PT9784 24.30
CFM-455E 455 kHz 7.95  2N4976 19.00 HEP76/33014 405  PT9790 41.70
SFE-10.7 10.7 MHz 595  2N5090 1231 HEPS3002 1130  SD1043 5.00
TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC. 2N5108 403 HEPS3003 2088  8D1116 3.00
Hewlet! Packard: 2N5109 160 HEPS3005 985 SD1118 5.00
491C TWT Amplifier 2 to 4 Go 1 watt 30 dB gain $1150.00 2N5180 349 HEPS3006 1980 SD1119 3.00
6080 1010 420 mc .1 uV to .5V into 50 ohms Signal Generator 500.00 2N5173 1.05 HEPS3007 24895 TA7993 75.00
2N5184 200  HEPS3010 1134  TA7934 100.00
.. o " 2N5216 4750  HEPS5026 266 TRWMRA20231.5 4250
1 1.810 4.2 Ge Signal Generator 400. 2N5583 455  HP35B31E/ 40281 10.90
6188 3.810 7.2 Gc Signal Generator 400.00 2N5589 .62 A 1 1'9
6204 710 11 Ge Signal Generator 400.00 ’ b ARER S Syl 2
6238 Microwave Test Set 900.00 MM1500 3220 46290 2.48
624C Microwave Test Set 950.00
6144 900 10 2100 MC. Signal Generator $500.00
8691A 1to 2 Ge Plug In For B680A Sweeper 600.00 CHIP CAPACITORS
86924 2104 Ge Plug In For B630A Sweeper B800.00 1pt 27pf 220pf 1200pf
8693A 410 8 G Plug In For 8690A Sweeper 800.00 We can supply any 1.5pf 33pf 240pf 1500pf
8742A Reflaction Test Unit 2 to 12.4 Go 1800.00 valug chip capac- 2.2pi 39pf 270pf 1800pf
8354 12.4 10 18GC Sweep Generator 900.00 jtors you may need. 2.7pt 47pf 300pf 2200pf
1702A Storage Oscilloscope 1800.00 3.3pf 56pf 330pf 2700pf
Aliiaci PRICES 3.9pf 68pf 360pf 3300pf
: : P 199 4.7pt azpf 380pf 3900pt
473 225 1o 400 mc AMIFM Signal Genarator 750.00 . 120 $i b 5.6pf 100pf 430pf 4700pf
Singer: . 6.8pf 110pf 470pf 5600pf
MFE/VR-4  Universal Spectrum Analyzer with 1 kHz to 27.5 me Plug In 1200.00 51-160 1.00 8.2pf  120pf 510pf 6800pf
Keltek: 101-1000 .75 0pt  130pf 560pf 8200pf
XR630-100 TWT Amplifier 8 to 12.4 Gc 100 watts 40 dB gain 9200.00 1001 up 50 t2pi  150pf 820pf .010mf
Pl i5pt  160pf 680pf 012mf
233?3;;4.:36[1 Hom POR = CALL FOR PRICE 18pf 180pf 820pf .015mf
Calibrated Display with an SSB Anajysis Module and a 10 to sdi WL D ALY
40 mc Single Tone Synthasizer 1500.00
ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR HAMLIN SOLID STATE RELAYS
5.522.7/8
ggggwﬁcw 120vac at 40Amps.
p ' -Input Voltage 3 10 32vdc.
5.5852.7LSB YOUR CHOICE $24.95 B &
5.585-2.7USB 240vac at 40Amps.
5.645:2.7/8 Input Voltage 3 to 32vdc.
9.0USB/CW ¥our Ghoice $4.99

S ——————————————— |
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TOLL FREE # (800) 528-0180

@ MOTOROLA Semiconductor (for orders only)

The RF Line

MRF458  s:0.c

MRF454 $21.83

NPN SILICON HF POWER TRANSISTORS

. . . designed for power amplifier applications in industrial, com- NPN SILICON RF POWER TRANSISTOR

mercial and amateur radio equipment to 30 MHz.

® Specified 12.5 Volt, 30 MHz Characteristics — .. .designed for power amplifier applications in industrial,
Output. B '80 Watts 'Q commerical and amateur radio equipment to 30 MHz.
Minimum Gain = 12 dB i
Efficiency = |50% ® Specified 12.5 Voli, 30 MHz Characteristics —

Qutput Power = 80 Watts
Minimum Gain = 12 dB
Efficiency = b0%

® Capable of Withstanding 30:1 Load VSWR @ Rated P,y and Vg

NPN SILICON RF POWER TRANSISTOR

. .. designed primarily for use in large-signal output amplifier stages.
Intended for use in Citizen-Band communications eguipment Q
operating at 27 MHz. High breakdown voltages allow a high

MRF472 percentage of up-modulation in AM circuits.

® Specified 12.5 V. 27 MHz Characteristics —
§2.50 Power Sutput = 4 0 Watts
Power Gain = 10 dB Minimum
Efficiency = 65% Typical

, ' 546.
MRF475 NPN SILICON RF POWER TRANSISTOR MHW710 -: 4‘:;‘10 s

) o Besigned primarily for use in single sideband linear amplifier UHF POWER AMPLIFIER MODULE

output applicaiions in citizens band and other comrmunications

equipment operating to 30 MHz. ... designed for 125 wvolt UHF power amplifier applications in
industrial and commercial FM equipment operating frem 400

® Characterized for Single Sideband and Large-Signal Amplifier o 512 MHz,

Applications Utilizing Low-Level Modulatien. ® Specified 12.5 Volt, UHF Cheracteristics —

Output Power = 13 Wartts
Minimum Gain = 19.4 d8
Harmonics = 40 dB

# Specified 13.6 V, 30 MHz Characieristics —
Output Power = 12 W (PEP]
Minimum Efficiency = 40% (S5B)

Output Power = 4.0 W {CW) B Tk AUl NI e
Minimum Efficiency = 50% (CW) * Guaranteed Stability and Ruggedness
Minimum Power Gain = 10 dB (PEP & CW) #® Gain Control Pin for Manual er Automatic Output Level Control
® Thir Fitm Hybrid Construction Gives Censistent Performance
¢ Common Collector Characterization and Reliability

Tektronix Test Equipment Scopes with Plug-ins

Wideband High Gafn Plug In

Duai Trace Plug In kLT Digital Readout Scope with & SKIA Digital Umit
Fast Rise BC Plug In and a 353 Dual Trace DC to 1GHZ Sampling Plug In
Sampling Plyg In and a 3TFA Sweap Plug (n. 75040
Transistor Risetime Plug ln
iigh Bain Differentio) Comparater Plug In SRIR OC to 10MRZ Scope with a 3576 Dual Trace DT to
Test Load Plug Te for 530/840/550 Main Frames B75MHZ Sampling Plug In and a 31774 Sweep Plug In. Rack Mount BOD. A0
Wideband Dual Trege Flug In
Samzling Unit Wich 360PE Risctime DC 1o iGHE =65 D0 to 1OMBZ Cuzl Heam Scope with a 2AEL Diff, and 2 2461 Liff.
AC Differentizl Plug [4's 300.02
tual Trace 3 § n
g 1% %81 BE o BDMHZ Scope with a B2 Duel Trace #igh Gain Plug In A5D. B0
I Piug BN wil Sal e oa 57T Timmg Plug 1o enz a 452 Dual Trace
b . 575.40
Tubes
LH
ore
sope =
Si:ape Rach Mount 1
Scope 330,00 BEGOA/AS
to 1G¥HZ Scape Rack Meunt 15006 5908
BC to 16MAZ Scope Rack Muunt 200,00 #4950
- |
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$ 50.00

75,00
100.00
109.00
100.00

75.00

150.00
100.00
100.00
100.00
125.00

150.00
150.00
175.00
250,00
250.00

250.00
250.00
65,00
250.00
300.00
75.00

75.00

50.00
100.00
250.00
306.00
300.00
300.00

175.00
200.00

200.00

100.00
100.00

MICROWAVE COMPONENTS
ARRA
2416 Variable Attenuator
3614-60 Variable Atienuator O to 60dB
KU520A Variable Attepuator 18 to 26.5 GHz
4684-20C Variable Attenuator © to -180dB
5684-20F Variable Attenuator O to 18GdB
General Microwave
Directional Coupler 2 to 4GHz 2GdB Type N
Hewlett Packard
HA87B 100 chms Neg Thermistor Mount (NEW)
HA87B 100 ohms Neg Thermjstor Mount {USED)
4778 200 ohms Neg Thermistor Mount (USED)
X487A 100 shms Neg. Thermistor Mount {USED}
X4878 100 ohms Neg. Thermistor Maunt {USEDR)
J468A 100 ohms Neg Thermistor Mount (LSED)
4784 200 ohms Neg Thermistor Meunt (USED}
84784 200 ohms Balanced Neg. Thermistor Mount (USED)
J38z 5.85 to 8.2 GHz Variable Attenuator O to 50dB
X382A 8.2 to 12.4 GHz Yariabie Attenuator 0.to 50dB
pERIES 8.2 to 12.4 GHz Phase Shifter +/- 360"
3944 1 to 2 GHz VYariable Attenuater 6 to 120dB
NE2ZG24 Waveguide Adapter
K4224 18 to 26.5 GHz Crystal Detector
K375A 18 to 26.5 GHz Yariable Attenuator
84368 Bandpass Filter 8 to 12.4 GHz
84358 2 GHz Notch Filter
84714 RF Detector
3420 YHF Noise Source
X347A 8.2 to 12.4 GHz Hoise Source
H5324 7.05 to 10 'GHz Freguency Meter
G53zA 3.95 to 5.85 GHz Frequency Meter
J532A 5.85 to 8.2 GHz freguency Meter
809A Carriage with a 4444 Slotted Line Untuned Detecter Probe
and 808B Coaxia) Slotted Section 2.6 to 18 GHz
80958 Carriage with a 4428 Broadband Probe 2.6 to 12.4 GHz
and & X810B Slotted Saction
2098 Carriage with a XB10B Slotted Section and a PRD Z50A
. Detector Mount 2.4 to 12.4 GHz
Merrimac
ALU-258/ £01115 Yarjable Attenuater
AU-26A/ 8031162 Variable Attenvator
Microlab/FXR
Y4108 Frequency Meter 12400 - 18000 MC
N414A Frequency Meter 3950 - 11000 MC
6385 Horn 8.2 - 12.4 GHz
G01-B18 ¥ to N Adapter 8.2 - 12.4 GHz
Y6100 Coupler
Narda
3095/ 22908 Directional Coupler 7 to 1Z.4 GHz 10dB Type N
4013C-16/ 225404 Directiona]l Coupler 2 to 4 GHz 10db Type SMA
4614-10/ 22538 Directional Coupler 3.85 to 8 GHz 10dB Type SMA
4014C-8/ 22876 Directional Coupler 3.85 to 8 GHz B6dB Type SMA
4015C-10/ 22539 Directional Coupler 7.4 tp 12 GHz 10dB Type SMA
4015C-30/ 23105 Directional Coupler 7 to 2.4 GHz 30dB Type SMA
3044-20 Dirvectional Coupler 4 to 8 GHz 20dE Type N
3040-20 Direcitonal Coupler 240 ta 500 MC 20dB Type N
3041-20 Oirectional Coupler 500 to 1000 MC 20dB Type N
3043-20/ 22006 Directional Coupler 1.7 to'4 GHz 20dR Type N
3003-10/ 22011 Directional Coupler 2 to 4 GHz 10d8 Type N
3003-30/ 22012 Directionai Coupier 2 to 4 GHz 20dB Type
3042-20 Directional Coupler 950 to Z GHz 2048 Type N
3043-30/ 22007 Directional Coupler 1.7 to 3.5 GHz' 30dB Type N
22574 Directicnal Coupler 2 to 4 GHz 10dB Type H
3033 Coaxial Hybrid 2 to 4 GHz 348 Type
3032 Coaxial Hybrid 950 to 2 GHz 3 dB Type N
784/ 22380 Variable Attenuator I to 9048 2 to 2.5 GHz Type SMA
22377 Waveguide to Type N Adapter
720-6 Fixed Attenuator 8,7 to 14.4 GHz 6 dB
3503 Waveguide
PRD
u101 12.4 to 18 GHz Yariable Afttenuator 0 to 60dB
X101 8.2 to 12.4 GHz Variable Attenuator 0 to 60d8
C101 Variable Attenuator 0 to 60dB
205A/367 Slotted Line with Type N Adapter
1958 8.2 to 12.4 GHz Variable Attenuator O to 50dB
185851 7.05 to 16 GHz Vartable Atteruator O t¢ 40dB
196C 8.2 to 12.4 GHz Variable Attenuator 0 to 45dB
1708 3.95 to 5.B5 GHz Variable-Attenuator 0 to 45dB
SE8A Frequency Meter 5.3 to 6.7 GHz
140A,C,D,E Fixed Attenuators
108J,1 Fixed Attenuators
WEINSCHEL ENG. 2692 Variable Attenuator +30 to 60dB

COMPUTER I1C. SPECIALS

MEMORY DESCRIPTION
2768 1K x 8 EPROM

271642516 ¥ x 8 EPROM 5Yolt Single Supply
2114/9114 1K x 4 Static RAM 450ns
211412 1K x 4 Static RAM 250ns
211413 1k & 4 Static RAM 350ns
4027 4K x 1 Dynamic RAM
406072107 4k x 1 Dynamic RAM
405079050 4K x 1 Dynamic RAM
2111A-2/8111 256 x 4 5tatic RAM
211ZA-2 256 x 4 Static RAM
2115AL-2 1K x 1 Static RAM 56ns
6104-3/4104 4K x 1 Static RAM 320ns
7141-2 4K x 1 Static RAM 200ns
MCMBE41L20 4K x 2 Static RAM 200ns
N3l 1K x ! Static RAM 300ms
CPU.s ECT.

MCEB00L Microprocessar
MCMBE10AP 128 x B Static RAM 450ns
MCMBBATOP 128 » B Static RAM 360ns
MCHGES LGP 128 x 8 Static RAM 2Z50ns
MCBBZOP PIA

MCB820L PIA

MCEB21P PIA

MCBBB21P PIA

MCHEB30L? Mikbug

MCERAOP PTM

MCz=45P
WCEEA5L
MCEES0L
MCESSAP
MGEa52EP
MCGahEL

MCEab4P
MLES60CJCS
MCE=62L
MK :-BSON 3

2650
THS1000NL
THSA024NC
TMSEOLINC
MC14411
AY5-4007D
AY5-9200
Af5-9100
AYS-2376
AY¥3-8500
TR1402A
PR14720
PT14828B
B257

Bbl

BZE8

BX12
MC14410CP
MC14412
MC14408
MC14408
MC1488L
MEL1488L
MC1405L
MC1406L
MC1408/6/7/8
MC1330P
MC1349/50
MC1733L
LM565

TOLL FREE #
(800) 528-0180
(for orders only)

CRT Controlier

CRT Controller

ACIA

ACIA

S5DA

SSDA

ADLC

0-5600 BPS Modem

2400 BPS Modem

F8 Microprocessor

F8 Memory Interface

F8 Memory Interface

F3 Direct Memory Access
Hicropracessor

Microprocessor

Micrepracessor

FIA

Support For 6500 series
Microprocessor

Four Bit Microprocesser

9 x B4 Digital Storage Buffer [F[FO)
UART

Bit Rate Generator

Four Digit Counter/Display Drivers
Repertory Dialler

Push Button Telephone Oiailers
Keyboard Encoder

TV Game Chip

UART

UART

UART

DHMA Controller

Communicatfon Interface
System Controller & Bus Driver
8 Bit Input/Output Port

2 of 8 Tere Encoder

Low Speed Modem

Binary to Phone Pulse Converter
Binary to Phone Pulse Converter
R5232 Driver

RS2372 Receiver

A7D Converter Subsystem

& Bit D/A Converter

8 Bit D/A Converter

Low Level Video Detector

Yideo TF Amplifier

LM733 OF Amplifier

Phase Lock Loop

!;iI!; w48
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2111 W. Camelback
Phoenix, Arizona 85015
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BULLET ELECTRONICS

12

P.O. Box 401244-E

Garland, TX.

75040

(214) 278-3553

SPWL Bui! g power TRANSISTORS

2N5591 25 W @ 13.6 vDC
te 240 mhz. minimum
gain 4.4 db.
6.95

2N6081 / MRF221
15W @ 13.6 VDC to 240 mhz.
Minimum gain 6.3 db.
4.95

Limited Qty.
Limit & of
each type

per customer

Units are marked with special mig's. part number, however.
all are new and guaranieec.

ULTRASONIC RELAY KIT

Invisibip Beam
Eiectric Eye. COMPLETE KIT . AllParts &
FC Board. Use Up To 25 Ft. Apart.

Optional entry delay and Alarm Timeout
Circuit will source or sink up o 200 MA

DC.

Works Like

$21.50

£3.95

AUTO/VAN CLOCK KIT
A Photo « 12 Hr, Format

« 6 Digit " LED Readouts
» Quartz XTAL Timebase

« Alarm & Snooze Options
= Noise Filtering

« Easy Assembly « 12 VDO
4 5787 x 3" x 1127

« Al Pans! $16.95

TO-3 P.C. BOARD HEATSINK
Perfect for power transistors, or 209
and 340K series voltage regulators.

3/1.10

AR
Thermoloy HE014
Black Anodized

LM395 High gain power transistor with built in current
limiting, power limiting and thermal overload making it
virtually impossible to destroy with overload. VCEOQ =
36V 1C = 2A HFe 3000. Will drive directly off TTL
and CMOS.  1.65

x-BAT

X-TRA VALUE:

Hre providec

D!

&)l tha pmnns

X-TRA CARE IN DESIGN: Ca
X-CELLENCE IN IDEAS: §

earkal
X-CELLENCE

cL ¥ liugt

X-TRAFEATURES: There

tes Q

Gk

IN IMSTRUCTIONS:
R

L matic

Automat.c BATTERY BACKUP~

Reads true 24 HOURA TIME and 31 DAY CALENDAR.

CIRCUIT activates readouts with a handclap followed by the
date for 4 seconds. Or they can be turned on conslantly.

When used mabile readouts blank whe ignition 1 off.

Special NOISE SUPPRESSION znd baltery reverssi circuils

Unique NOX"™

ZULU 11 CLOCK KIT

mnd figh pudity clsted G0 PCH

Claa: slap-oy-Step i
ir been a cloCs & 1wtk go many

gilber 12 VAC or 32 VDC.
QUARTE ¥TAL TIMEBASE or 60Hz AC line fraq. car be used.

WITH CALENDAR
AND NOX™ CIRCIUT

19.95

LESS CASE
ACCESSORIES

Custom High Impact
Molded Case wilh Auby
Lens. Available in Blue or
Tan,

56.50
117 VAC 1o
Transtarmer.

$1.35
*gV Batlery Naot Ingluded

12 VAC

Bright 1/2'" 1.ED's show hours. minute and seconda

TRANSFORMER
A good transfermer for TTL. linear,
and smaller compuier sytems
Erimary: 117TVAC  Sec 1 15V@1A
Sec 02 18V@A Sec 43 Bv@24
228 WL 1S (s
Coratraguan: O e Fionw/Mi Tlang; wire
liakids
Order BET-0005
$2.95

200V 4A SCR
Sensitive
Gate
7/$1.00 |
Special Purchase// i :"i
if
Order BES-0025 5 i

Eand

THE PERFECT TRANSFORMER
117VAC primary. 12VAC secondary @ 200ma
Great for all you CMOS, or low power TTL
projects. PC board mount.

99¢ ea. 3/82.50
Size: 1.5" Wx 1.25" D x 125" H

——
=

Sound Effects Kit $18.50

The SE-01 Sound EHects Kit is a complete kil; all you need to builda
programmable sound effects machine except a battery and speaket.
Our kit is designed 1o really ring out the T1 76477 Sound Chip. Only
the SE-01 provides you with additional eircuitry that includes a
PULSE GENERATOR, MUX OSCILLATOR and COMPARITOR 1o
ake more complex sounds a snap. We help you in bullding the kit
with a clear, easy-to-follow construclion manual and we show you
how {0 easity program the unit. Other dealers will sell youthe chip or
a "Kit" of paris but you are on your pwn 1o do the most difficult
part...make neat sounds! Within a short time after you bulld the SE-01
you can easily create Gunsholts, Explosions, Space Sounds, Slesm
Trains and much maore. We think the Bullet SE-01 is the best deal on
1he market but don't agk us, — ask the 15,000 happy SE-01 cwhars!
Complete Kit With Quality Plated PC Board $13.50
{Less battery & speaker)
Users Group Noles: Includes acddilional programming
charls plus quarierly updates $5.00
7 WATT AUDID AMP KIT

SMALL SINGLE HYBRID IC AND COMPONENTE FIT O A 2" x 3" PC

BOARD {(INCLUDED) RUNS DR 154D CH ANY PROJECT THAT

NEEDS AN INIEFENSIVE AMF i 3% THD @ 8 WATTS

COMPATIBLE WT

AY3-8910 PROGRAMMABLE SOUND GENERATOQR
The AY¥3-8810 is & 40 pin LS| chip with three oscillators, three
amplitude controls. programmable noise generaior, three
mixers. an envelope gereraior, and three D/A converters that
are controlied by B BIT WORDS. No external pols or caps

This chip hooked 10 an 8 bit microprocassor chip or

ZB0, 8800 elc.) can be software controlled io

dirmost any sound. |1 will play thres note chords, make
bangs, whislies sirens. gunshois. explosicns, bigets. whines
or grunts In acdinion, 1 has provisions 1o contind ‘g own
memory Shigs with twe 1O ports. The ¢hip raguires -5V @
75ma and & standard TTu clock oscillator. A truly ingredible
circuit

$14.95 WiBasic Spec Sheet {4 pages)
60 page manual with 5-100 interface instructions and
several pregramming examples. $3.00 extra

OVP-2 OVERVOLTAGE PROTECTOR  6.95

Provides cheap insurance for your expensive eguipment.
Trip voltage s adjustab’e from 3 to 30 volts. Overvoltage
instant'y fires a 25A SCR and shorts the output ta protect
equipment. Should be used on units that are fused. Di-
rectly compatible with the PS-12 and P5-14. All electron-
ics supplied. Drilled and plated PC board.

LM3066
RCA 40430
LMS67
CD4046
iM3302
25C 1849
MPS A 20
TL49
7812
7805
TEMOS
LM351s
555
2N6028
IL-1
LM380
LM377
TIP-30
SCR

SCR

LM317

(A3028, Xasior Array

]

2= i,
Gate 200V 44

Senntive Eate B0V
S48 BCA = re
Varabie Fag 3-35v 14

........ 75
¥ 5A TRIAC TO-85 .

ot

WS MUSIC FOR YOUR EARS
Bultet's Electronic Music Machlne™ Kit nas a
single 28 Pin Microprocessor Chip with ROM
that has peen programmed to olay the frst & 1o
10 notes al tne 25 popular tunes lizied beldow
Each tune cah easily be addressed Individuaily
or played sequencially at the push ¢f a bution.
The 3 ¢chime sgquences are aclivaied al any ime
by separate switch closures sc whean used as a
doarbeil. one ceor ¢an play songs while two
otrers will play differen: chimes The unit has 2
5 walt audio Amp and will run on either 12VAC
or 12¥DC. Qctional 117YAC tansformer is
avatiable. Consfruction 12 very smple. works
wif any 8 or T Wer, or horm speaker.
(Met  Included:) can  be remainly
programmesc wsing a sirgle rotacy switch, [not
includec) 'f danlred

$16.95

. T3

Transformer  $1.35
For Qpe:alion
on 117¥AC

Complete Kit

Tunes: Taresador * Willilam Tell * Hallelujah
Chorus " Star Spangled Banner * Yankee

* CALL OR WRITETODAY FOR

* NQ C.Q.D.

* SEND CHECK, M.O.. CR
CREDIT CARD #

* PHOMNE ORDERS ACCEPTED
ON VISA/MASTER CHARGE ONLY
(21a) 278-3553

nm=0O-roo
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FREE CATALOG *%

= ADD 5%

FOR SHIPPING

* ORDERS UNDER $10 ADD
75 HANDLING
*= TEX. RES. ADD 5% TAX

* FOREIGN CRDERS (EXCEPT
CANADA) ADD 10% (20% FCR
£ i

AIRMAIL

Doadle * America, America " Deulschland Leid
- Wedding March * Beethoven's 5th and %th *
Hell's Bells “LaVienEnRose * Star Wars Theme
* Clementine * Augustine * Jingle Bells * God
Save The Queen " Colonel Bogey " Marseillaise
* O Scle Mio * Santa Lucia * The End * Blue
Danube * BrahmsLullaby * Westminister Chime
* Simple Chime * Descending Octave Chime.




®NOVICE STUDY GUIDE—SG7357—Here is a completely new study
guide and reference book for the potential ham. This is not a gues-

}\ : tion/answer memorization course. Electronic and radio fundamentals are

NDVige presented and explained in an easy-to-understand fashion, preparing the

s beginner for the Novice exam. Includes the latest FCC amateur regula-

i 3&8 tions, as well as application forms. Easily the best path into the exciting
LIC‘EHS'»E world of ham radio! $4.95.*

y [“ﬂ ® GENERAL CLASS STUDY GUIDE--SG7358—A complete theory course

g y for the prospective General or Technician. This reference explains transis-

tor, ampiifier, and general radio theory, while preparing the Novice for the
“big” ticket. After getting your ticket, you’ll use this guide again and again
as an electronics reference source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. Under revision,
expected availability is December 1980. $5.95" ]

® ADVANCED CLASS LICENSE STUDY GUIDE—S5G1081—Ready to upgrade your license? To prevent retaking the FCC theory exam,

you need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring technigues are covered in
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is not
necessary to master the Advanced theory—try this book before visiting the examiner’s office! $6.95." (Published by TAB Books
previous to recent changes in FCC exam material .}

® EXTRA CLASS LICENSE STUDY GUIDE—SG1080—Before going for your 1 x 2 call, it pays to be a master of the Extra class elec-
tronics theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication tech-
nigues. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must be

o e "WL.-.. . ik
fpaant T e

NOVICE THEORY TAPES

Startling Learning Breakthrough

@ NOVICE THEQRY TAPES—CT7300—Startling Learning Breakthrough. You’'ll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes of thecry and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through your
exam. 73is interested in helping get more amateurs, sowe're giving you the complete set of ourtapes for
the incredibly low price of ONLY $15.95.*
Scientists have proven that you learn faster by listening than by reading because you can play a
cassette tape over and over in your spare time—even while you’re driving! You get more and mare info
each time you hezi it. You can'’t progress without solid fundamentals. These four hour-long tapes give
you all the basics you'll need to pass the Novice exam easily. You’ll have an understanding of the basics
which will be invaluabie to you for the rest of your life! Can you afford to take your Novice exam without
first listening to these iapes? Set of 4—$15.95.*

These tapes were made previous to recent changes in FCC rules. These minor changes do not affect the theory involved. A new set of tapes
reflecting these rule changes is being developed. Expected availability is December 1980.

understood before attempting the Exira exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.

SSTV

®SLOW SCAN TELEVISION
TAPE—CT7350—Prize-winning
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95.*

73 CODE
TAPES

GENESIS?

5 WPM—CT7305—This is the beginning
tape for people who do not know the code
at all. It takes them through the 26 latters,
10 numbers and necessary punctuation,
complete with practice every step of the
way using the newest blitz teaching tech-
nigues. It is almost miraculous! In one
hour many people—inciuding kids of ten
—are able to master the code. The ease of
learning gives confidence io beginners
who might otherwise drop out.

"*THE STICKLER"’

6+ WPM—CT7306—This is the practice
tape for the Movice and Technician li-
censes. It is made up of one solid hour of
code, sent at tha official FCC standard (no
other tape we've heard uses these stan-
dards, so manyopeople flunk the code
when they are suddenly—under pressure
—taced with characters sent at 13 wpm
and spaced for 5 wpm). This tape is not
memorizable, unlike the zany 5 wpm tape,
since the code groups are entirely random
characters sent in groups of five.

5 Each!*

e SOUnse)

78 cove counse)| |

Any Four Tages For $15.95!*
S4.

““‘BACK BREAKER"

13+ WPM—CT7313—Code groups
again, at a brisk 13 per so you will be at
ease when you sit down in front of the
steely-eyed government inspector and he
starts sending you plain language at only
13 per. You need this extra margin to over-
come the panic which is universal in the
test situations. When you've spent your
money and time to take the test, you'll
thank heavens you had this back-breaking
tape.

f“COURAGEQUS"

20 + WPM—CT7320—Code s what gets
you when you go for the Exira class li-
cense. It is s0 embarrassing to panic out
just because you didn't prepare yourseif
with this tape. Though this is only one
word faster, the code groups are so diffi-
cult that you'll almost fall asleep copying
the FCC stuff by compariscn. Users report
that they can’t believe how easy 20 per
really is with this fantastic one hour tape.

"OUTRAGEOUS"

25 + WPM—CT7325—This is the tape for
that small group of overachieving hams
who wouldn't be content to simply satisfy
the code requirements of the Extra Ciass
license. I{'s the toughest tape we've got
and we keep a permanent file of hams who
have mastered it. Let us know when you're
up to speed and we'll inscribe.your name
in 73's CW “Hall of Fame.”

*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and maii to: 73 Radio Bookshop @ Peterborough NH 03468, Be sure to in-
clude check or detailed credit card infermation. No C.0.D. orders accepted. *Add $1.00 handling charge. Note: Prices subject to change on books not published by 73
Magazine. Questions regarding your order? Please write to Customer Service at the above address. Piease allow 4-6 weeks for delivery.

FORTOLL FREE ORDERING CALL 1-800-258-5473




73 technical library———

® BEHIND THE DIAL—BK7307—By Bob Grove. Get more fun out
of shortwave listening with this interesting guide to receivers.
antennas, frequencies and interference. $4.95,7

® THE CHALLENGE OF 160 —BK7309—is the newest book in the
73technical library, dedicated to 160 meter aperating. Si Dunn pro-
vides all necessary information to get started on this unique band.
The all-important antenna and ground systems are described in
detail. The introduction contains interesting photos of Stew
Perry’s (the King of 160) shack. This reference is a must for new
and experienced “Top Band' operators. Price: $4.95.7

®|C OP-AMP COOKBOOK—BK1028—by Walter G. Jung. Covers
not only the basic theory of the IC op amp in great detail, but also
includes over 250 practical circuit applications, liberally il-
lustrated, 592 pages, 5% x 8V, softbound. $12.95.7

® THE POWER SUPPLY HANDBOOK— BK7305—Need a power supply for a gadget you're building? In the POWER SUPPLY HAND-
BOOK there are dozens ready-to-build, plus detailed steps for designing your own. There are circuits and parts lists for all kinds of
supplies, ranging from simple DC types to highly stable regulated versions. If you need a circuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC—then this is the book you need. With more than 400 pages, you should be able to find just
the circuit you need. Without a doubt one of the best power supply source books available, compiled by the editors of 73. $9.95.*

& WEATHER SATELLITE HANDBOOK—BK7370—Simple eguip-
ment and methods for getting good pictures from the weather
satellite. Antennas, receivers, monitors, facsimile you can build,
tracking, automatic control {you don't even have to be homej. Dr.
Taggart WB8DQT. $4.95."

® THE NEW RTTY HANDBOOK—BK7347—is a new edition and
the only up-to-date RTTY book available. The state of the art has
been changing radically and has made all previous RTTY books ob-
. sclete. It has the latest circuits. great for the newcomer and expert
alike. $5.95."

® PROPAGATION WIZARD’S HANDBOOK —BK7302—by J. H.
Nelson. When sunspots riddled the worldwide communications
networks of the 1940's, John Henry Neison loocked to the planets
for an answer. The result was a theory of propagation forecasting
based upon interplanetary alignment that made the author the
most reliable forecaster in America today. The book provides an
enlightened look at communications past, present, and future, as
well as teaching the art of propagation forecasting. $6.95.*

®SSB... THE MISUNDERSTOOD MODE—BK7351—by James B,
Wilson. Single Sideband Transmission . . . thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wilson presents several methods ¢f sideband
generation, amply illustrated with charts and schematics, which
will enable the ambitious reader tc construct his own sideband
generator. A must for the technically-serious ham. $5.50.*

¢ MASTER HANDBOOK OF HAM RADIO CIRCUITS —BK1033 —
This is an encyclopedia of amateur radio circuits, gleaned from
past issues of 73 Magazine and carefully selected according to ap-
plication. You'll find many you've never seen before, some new
twists on the iried and true, and several that have been long forgot-
{en but are well worth remembering. Where your interest ranges
from ragchewing to EME, from CW to slow-scan TV, from DX to
county nets, this handbook will be a welcome addition to your
shack. $8.95.*

o OWNER REPAIR OF RADIO EQUIPMENT -- BK7310 — Frank Glass

s295  KBRQ shares over 40 years of operating, servicing, and design ex-

- periencein this book which ranges from the elementary to the highiy

technical written for the top engineers in the field, It is written in nar-

rative style on the subjects of electronic servicing, how components

work, and how they are combined to provide communication equip-

ment. This bock will help you understand the concepts required to
service your own station equipment. $7.95.*

o TOOLS & TECHNIQUES FOR ELECTRONICS —BK7348—is an
easy-to-understand book written for the beginning kit builder as
well as the experienced hobbyist. It has numerous pictures and
descriptions of the safe and correct ways to use basic and
specialized toois for electronic projects as well as specialized
metal working tools and the chemical aids which are used in repair
shops. $4.95*

o THE CONTEST COOKBOOK — BK7308 —reveals the secrets of
the contest winners (Domestic, DX and specialty contests), com-
plete with photos and diagrams of equipment used by the top
scorers. Find out how to make 150 contacts in one hour. $5.95

*Use the order card in the back of this magazine cr itemize your order en 2 separate piece of paper and mail to: 73 Radio Bockshop ® Peterborough NH 03458. Be sure te in-
clude check or detailed credit card Information. No C.0O.0. orders accepted. *Add $1.00 handling charge. Note: Prices subject to change on books not published by 73
Magazine. Questions regarding your order? Piease write to Customer Service at the above address. Please allow 4-6 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473




®RF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD—BK1044—Rf burst, function, square wave generators,
variable length pulse generators—100 kHz marker, i-f and rf sweep
generators, audio osc, aflrf signal injector, 146 MHz synthesizer,
digital readouts for counters, several counters, prescaler,
microwave meter, etc. 252 pages. $5.95."

@VOL. | COMPONENT TESTERS—LB7358— ... how to build
transistor testers (8), dicde testers (3), IC testers (3), voltmeters
and VTVMs {9), ohmmeters (8 different kinds), inductance (3),
capacity (9), @ measurement, crystal checking [6), temperature (2),
aural meters for the blind (3) and all sorts of miscellaneous data on
meters . . . using them, making them more versatile, making stan-
dards. Invaluable book. $4.95.*

eVOL. Il AUDIO FREQUENCY TESTERS—LB7360— ... jam
packed with all kinds of audio frequency test equipment. If you're
into SSB, RTTY, SSTV, etc., this book is a must for you . . . a good
book for hi-fi addicts and experimenters, tco! $4.95.*

& VOL. Ill RADIO FREQUENCY TESTERS—LB7361—Radio frequency waves, the common denominator of Amateur Radio.
Such items as SWR, antenna impedance, line impedance, rf output and field strength; detailed instructions on testing these
items includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy loads and
much more. $4.95.* ’

@ VOL. IV IC TEST EQUIPMENT —LB7362—Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP-
MENT LIBRARY are 42 home construction projects for building test equipment to work with your ham station and in servicing
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95.*

———The well-eouipped ham shack——

Ca o THE MAGIC OF HAM RADIC — BK7312 — by Jerroid Swank, How

1e8
el

ber Bt o

2 W8HXR begins with a brief history of amateur radio and of H""'“‘Pmpm
. . Jerry’s involvement in it.'Part 2 details many of ham radio’s e i
The c_/‘V[agm of heroic moments. Hamdom’s close ties with the continent of An- i Srsionn

tarctica are the subject of Part 3. In Part 4 the strange and
humorous sides of ham life get their due. And what of the
future? Part 5 peers into the crystai ball. $4.95,*

oA GUIDE TC HAM RADIO—BK7321—by Larry Kahaner
WB2NEL. What's Amateur Radio all about? You can learn the
basics of this fascinating hobby with this excellent beginner's
guide. It answers the most frequently asked questions in an
easy-going manner, and it shows the best way to go about get-
ting an FCC license. A Guide to Ham Radio is an ideal introduc-
tion to a hobby enjoyed by people around the world. $4.95.*

eHOW TO BUILD A MICROCOMPUTER—AND REALLY
UNDERSTAND IT — BK7325 — by Sam Creason. The electronics
hobbyist who wants to build his own microcomputer system
now has a practical “How-To” guidebook. This book is a com-
bination technical manual and proegramming guide that takes
the hobbyist step-by-step through the design, construction,
testing and debugging of a complete microcomputer system.
Must reading for anyone desiring a true understanding of small
computer systems. $9.95.* Il

e LIBRARY SHELF BOXES — These sturdy white, corrugated, dirt-resistant boxes each hold a full year of 73, Kilobaud Micro-
computing or 860 Microcomputing. With your arder, request self-sticking labels far any of the following: 73, Kilobaud Microcom-
puting, 80 Microcomputing, CQ, QST, Ham Radio, Personal Computing, Radio Electronics, Interface Age, and Byte, Order 1 —
BX1000— for $2.00*; order 2-7 — BX2002 — for $1.50 each*; order 8 or more —BX1002 —for $1.25 each™*.

cHam cRadi0

1y Jerrotd Swmka-EHXR

i ® BACK ISSUES--Complete your collec-

B ] tion; many are prime collectables now,
m oot { classics in the field! A full collection is an
Al RN Style Y sk il 1 Stylew invaluable compendium of radio and elec-
..... tronics knowledge!
Single back issue—ST0000—
o QSL CARDS — 73 turns out a fantastic $3.00%;
series of QSL cards at about half the cost 25 our choice—ST2500—$12.00%;
of having them done €lsewhere because 25 your choice—ST2501—$25.00*;

they are run as a fill-in between printing

1 : g ¢ E 5 your choice — ST0500 — $8.75*;
books and otheritems in the 73 Print Shop. : : 4 -
250 Style W—QW0250—for $8.95%; 500 | G o L8 yS i =Sago, $14.00.
Style W — QWO500 — for $13.95*; 250 Style Al # FREE BACK ISSUE CATALOGS are yours
X —QX0250—for $8.95*; 500 Style X-— AGIVE : for the asking . . . specify 73 Magazine and/or
QX0500— for $13.95"; 250 Style Y —QYO0250 : Lo 1 Kilobaud Microcomputing back 1ssue catalog
—for $8.95"; 500 Style Y —QY0500—for : when you send your name and address to us
$13.95.* Allow 6-12 wks. for delivery. Style X on a posteard.

MAGAZ’NE ® Preserve and protect your collection for a lifetimel Order these handsome red binders

’ with gold lettering. $7.50 for 1, 3 for $21.75, 6 for $42.00. {Postpaid within USA, please add

B’NDERS $2.50 per order outside USA.) Check or money orders only, no phone or C.0.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.

*Use the order card in the back of this magazine or itamize your order on a separate piece of paper and mail to: 73 Radio Bockshop @ Peterborough NH 03458. Be sure to in-
¢lude check or detailed credit card information. No C.0.D. orders accepted. *Add $1.00 handling charge. Note: Prices subject to change on books not published by 73
Magazine, Questions reqarding your order? Please write to Customer Service at the above address. Please allow 4-6 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473




® 73 DIPOLE AND LONG-WIRE ANTENNAS —BK1016—by Edward M. Noll W3FQJ. This is the first cotlection of virtually every type of
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types.
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velogity factor, and

swr. $5.50."

® THE GIANT BOOK OF AMATEUR RADIO ANTENNAS—WiIth the
GIANT Book of Amateur Radio Antennas—BK1104—by your side,
antennas will become the least of your worries. Over 450 pages of
design ideas, theory and reference data make this book live up to its
title. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, test or
enjoy a ham antenna—this is the book for you. From the editors of
73; published by Tab Books. Hardcover $12.95.*

® 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS—BK1069—
by Edward M. Noll W3FQJ. Describes 73 ditferent antennas for
amateurs, Each design is the result of the author's own ex-
periments covering the construction of neise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
velocity factor, and standing-wave ratios. 160 pages. $5.50.*

® VHF ANTENNA HANDBOOK —BK7368—The NEW VHF Antenna
Handbook details the theory, design and construction of hundreds
of different VHF and UHF antennas . . . A practical book written for
the average amateur who takes joy in building, not full of complex
formulas for the design engineer. Packed with fabulous antenna
projects you can build. $5.95.°

o PRACTICAL ANTENNAS FOR THE RADIO AMATEUR — BK1015
— A manual describing how to equip 2 ham station with a suitable
antenna. A wide range of antenna topics, systems, and acces-
sories are presented giving the reader some food for thought and
practical data for construction. Designed to aid the experienced
ham and novice as well. Only $9.95.*

o TTL COOKBOOK —BK1063—by Donald [ancaster. Expiains
what TTL is, how it works, and how to use it. Discusses practical
applications, such as a digital counter and display system, events
counter, electronic stopwatch, digital voltmeter and a digital tach-
ometer. $9.50.

o CMOS COOKBOOK —BK1011—by Don Lancaster. Details the
appiication of CMOS, the low power logic family suitable for most
applications presently dominated by TTL. Required reading for
every serious digital experimenter! $10.50."

& TVT COOKBOOK—BK1064—by Don Lancaster. Describes the
use of a standard television receiver as a microprocessor CRT ter-
minal. Explains and describes character generation, cursor con-
trol and interface information in typical, easy-to-understand Lan-
caster style. $9.95."

® RTL COOKBOOK—BK1059—by Donald Lancaster. Explains the how and why of RTL {Resistor-Transistor Logic) and gives design
information that can be put to practical use. Gives a multitude of digital applications ranging from the basic switch to the
sophisticated counter. 240 pages; $6.50."

w &40 COMPUTER GAMES FROM KILOBAUD MICROCOMPUTING
NE — BK7381 — Forty games in all in nine different categories. Games

for large and small systems, and even a seclion on calculator
games. Many versions of BASIC used and a wide variety of
systems represented. A must for the serious computer gamesman.
$7.95"

o UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS
— BK7382— A valuable addition to your computing library. This
two part text includes the best articles that have appeared in 73
and Kilebaud Microcomputing magazines on the hardware and
software aspects of the new microcomputing hobby. Well known
authors and well structured text helps the reader get involved in
Americas fastest growing hobby. $10.95°

® HOBBY COMPUTERS ARE HERE! —BK7322—1f you want to
come up to speed on how computers work . . . hardware and soft-
ware . . . this is an excellent book. It starts with the fundamentais
and explains the circuits, the basics of programming, along with a
couple of TVT construction projects, ASCll-Baudot, etc. This book
has the highest recommendations as a teaching aid for
newcomers. $4.95.*

® THE NEW HOBBY COMPUTERS—BK7340—This book takes it
from where Hobby Computers Are Here! ieaves off, with chapters
on Large Scale Integration, how to choose a microprocessor chip,
i an introduction to programming, fow cost 7O tor a computer, com-

puter arithmetic, checking memory boards, a Baudot monitor/edi-

2 NEW B tor system, an audible logic probe for finding those tough prob-
lems, a ham's computer, a computer QSO machine . . . and much,

FROM 73.' much more! $4.95°

*Use the order card in the back of this magazine or ltemize your order on a separate piece of paper 2nd mail to: 73 Radio Bookshop ® Peterborough NH 03458, Be sure 1o in-
clude check or detaiied credit card information. No C.0.0. orders accepted. * Add $1.00 handling charge, Note: Prices subject to change on books not published by 73
Magazine. Guestions reqarding your order? Please write to Customer Service at the above address. Please allow 4-6 weeks for delivery.
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FORTOLL FREE ORDERING CALL 1-800-258-5473



)EALER
DIRECTORY

San Jose CA
Bay area’s newest Amateur Radio store, New &
used Amateur Radio sales & service. We feature
Kenwood, JCOM, KDK, Yaesu, Ten-Tee, VHE
Engineering & many more. Shaver Radie, Inc.,
1378 So. Bascom Ave., San Jose CA 95128,
998-1103.

San Leandro CA
Specializing in Amateur Radic Test Guides.
F.C.C. Advanced Class test is a snap with our
manual. Bash Educational Services, 15373
Edgemoor St., P.O. Box 382, San Leandro CA
24577,

Denver CO

Experimenter’s paradise! Electronic and
mechanical components for computer people,
audio people, hamns, robot builders, experiment-
ers. Open six days a week. Gateway Electronics
Corp., 2839 W. ddth Ave., Denver CO 30211,
458-5444.

Uncasville CT

Cusheraft, Bencher, Hy-Gain, Telex, Barker &
Williamson, Nye-Viking, Hustler, MFJ, Call-
book, Murch, Unadilla, OK, Saxton, ARRL
Books, Used equipment, Electronic parts and ac-
cessories, free catalog. Donovan Electronics,
Inc., 2510 Norwich, New Loudon Tpke, Uncas-
ville CT 06382, 848-3434.

New Castle DE
1COM, Ten-Tek, Swan, KDK, NDI, Tempo,
Wilson; Authorized dealer: 1 mile off 1-95. No
sales tax. Delaware Amatear Supply, 71 Meadow
Road, New Castle DE 19720, 328-7728.

Columbus GA

KENWOOD—YAESU—DRAKE
The world’s most faniastic amateur show-
room! You gotta see it to believe it! Radio
Wholesale, 2012 Aubum Avenue, Columbus
GA 31906, 561-7000.

HBoise ID
Adzen, Amidon, Ameco, ARRL, B&W,
Callbook, Collins, CushCraft, Dentron,
Hustler, ICOM, Jim-Pak, KDK, MFI, NPC,
Nye, Sams, SST, Swan, Ten-Tec, Wanzer,
Wilson. Custom Eleetronics, 1209 Broadway,
Boise 1D 83706, Bob W7SC 344-5084.

Preston ID

Ross WBTBYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the
Best Prices. Call me for all your ham needs.
Ross Distributing, 78 So. State, Preston I}
83263, 852-0830.

Terre Haute IN
Your ham headquarters located in the heart of
the midwest, Hoosier Electronics, Inc., 43B
Mendows Shopping Center, P.O. Box 2001,
Terre Haute TN 47802, 238-1456.

Littleton MA

The ham store of N.E. you can rely on. Ken~
wood, [COM, Wilsan, Yaesu, DenTron, KLM
amps, B&W switches & watimeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wilson, Hustler, GAM, TEL-COM Inc.
Commusications & Electronics, 675 Great Rd.,
Rt. 119, Litdleton MA 01460, 486-3040.

Laurel MDD

Kenwood, Drake, ICOM, Ten-Tec, Swan, Den-
tron, Tempo and many ham accessories. Also
computers by Apple and Exidy. The Comm
Center, ., Laorel Plaza—Rt, 198, Laurel MD
20810, T92-0600.

St. Lonis MO

Experimenter’s paradise! Electronic and. me-
chanical components for computer people,
andio peaple, hams, tobot builders, experi-
menters. Open six days a weck. Gateway Elec-
tronies Corp., 8123-25 Page Blvd., St. Lenis
MO 63130, 427-6116.

Syracuse-Rome-Utica NY

Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Tronn, Ten-Tec, Swan, Tempo, KLM, Hy-
Gain, Mosley, Wilson, Larsen, Midiand
Southwest Technical Products. You wen't be
disappointed with equipment/service. Radio
World, Qneida County Airport-Terminal
Building, Oriskany NY 13424, 337-2622.

Phila. PA/Camden NJ

Waveguide & coaxial microwave components
& equipment. Laboratory grade test instru-
ments, power supplics. Buy, sell & trade all
popular makes, HP, GR, FXR, ESI, Sorensen,
Singer, etc. Lectronic Research Labs., 1423
Ferry Ave., Camden NJ 08104, 541-4200.

Columbus OH

All major brands featured in the biggest and best
ham store for miles around. Comi in and twist
the knobs before you buy. Universal Amateur
Radio, Inc., 1280 Aida Dr., Reynoldsburg (Col-
umbus) OH 43068, 3664267,

Houston TX

Experimenter’s paradise! Electronic and me-
chanical compouents for computer pecple,
audio people, hams, robot builders, experiinent-
ers. Open six days a week. Gateway Electronics
Inc., 8932 Clarkecrest, Heuston TX 77063,
978-6575.

San Antonio TX

Complete 2 way service shop. Call Dee, W5FSP.
Selling Antenna Specialists, Avanti, Azden,
Bird, Hy-gain, Standard communications,
Genave, Henry, CushCraft, Dielectric, Hustler,
1COM, MFJ, Nye, Shure, Swan, Tempo, Ten-
Tec and others. Appliance & Equipment Co.,
Intc., 2317 Vance Jacksen Road, San Antonio
TX 78213, 734-7793.

DEALERS

Your company name and message
can contain up te 25 words for as lit-
tle as 3150 yearly (prepaidi, or
$15 per month (prepaid quarterl)).
No mention of mail-order business
or area code permitied. Directory
text and payment must reach us 60
days in advance of publication. For
example, advertising for the Decemn-
ber issue musi be in our hands by
October Ist. Mal to 73 Magazine,
Peterborough NH 03458. ATTN:
Nancy Clampa.

PROPAGATION |

J. H.

Nelson

4 Piymouth Dr.
Whiting NJ 08758

'EASTERN UNITED STATES TO:

GMT: 00 02 04 o068 08 110 12 14 16 18 20 22
‘ ALASKA 14a] 14 7 7 7 7 z 14 | 14 1]z
| ancEnTINA 14al 12 | A 7| 74 7 | 1aal 24| 21a] 21a] 21a] 21
AUSTRAL A 21 |1a| 78| 38| 8| | s8] | 14 | 14 | 214] 214l
CANAL ZONE 21 | aa | 7| 72| r] 3| 44| 21a] 214 218] 21a] 214
ENGLAND al 7| 70 70 7| val w4 | mal 21a) 20 | 144 14
HAWAI 214 14 | 8| 7| 7| 7| 7| 78| 14a| 218| 24| 214
INDIA 16 | @) vm| ve| 78] 8| 14 | 21 | 14 | 14 | 14 | 14
JAPAN 21 | t4 414 ] 8| 7B 7| 7| 78| 78 7B} 14 | MA
MEXICO S I O O I O R R T T S
FHILIPPINES 21 f 14| | sl ve| vB| e} 4B} 14 | s | wud) 14
PUERTD RICO | 7al 7| 7| 7| 7| 78 2 | 214 21a] 21 | 144
SOUTHAFRICA | 14 | 1a | 7| 78| 38| 14 | 21 | 21a] 24| 21| 214 00
U. 5.5 R. 7 ? 7 7 38| e 14 | 21a| 1A 14 14 7
WEST COAST 21A| 14 7 7 7 E 7| 16 | ma| 21af 214 214
HA B [) U
ALASKA 21 | 14 o T 7 7 %) 7 {14 [ 34 | 21 |31
ARGENTINA 21 |14 ta ]| 7| 70 71184 28] 21a] 214] 21A] 21
AUSTRALIA 214l 14 | 1481 78| 78| 7| Al wel ia | 14 | 214l 21A
CANAL ZONE 2i | 14 7 27 7 7 14| z1a] 21a] 214 214 214
ENGLAND 7 2 o 7 7 70 %a] 2| 214 21 | 14A] 14
| Hawall 2ia| 14a] 78| 7 7 ? ? 7 | 1A z1a] mal 214
(NDIA 14 | 14 78| vB| wB| 78] “78| 14 | 1a | 14 |14 |14
JAPAN 214 14 | 14 78| 78| 7 7 b 7B| 78| 14 | 2iA
MEXICO 14 | 14 i 7 7 7 704 |21 |21 | ;18] 218
PHILIPPINES 21 |14 78| 78] 8| 78[ 78| 7|14 |14 |14 |3
PUERTO RICO 21 | s 7 7 7 714 [ 21 | ;A A 21l 20
SOUTHAFRICA | 14 | va | 7| 78| 8| 78| 14 | 21 | 214l 21a] 21af 21
U.S.S. R. 7 7| 7| 2| = ] 78l a1 [20 |14 |1a]| 78
» » N )
ALASKA 21 | 14 | 14 7 7 7 7 71 7 e[z 2
Clpg it 214 2t [ 14| 7| 7| 7| 78| 1a | ;1al 218] 218] 7
AUSTRALIA 21a) 21 | 14| 14 | 14 7 e 7 | 14 | 14 | 2a| 218
i 218l 148l 7| 7| 7| 3| 7al ;| 2al ;al ;al 214
ey e 78| 78| 7| 7| 3| 7| &l 4 | 2a]l 2 | 1Al 14
HAWAN 214l 218 194l 18| 7| 7| 7] 7] 1sa] 21=| ;s 214
INDLA 14| 14| 14 e val el ve, vel 14 |4 |14 |44
JorAN 214 24 | 14| 78| 7B| 7| 7| 7] 3 7 |14 | maA
MEXICO 20 el 7| 7 7 7| 7al 21 |21 | 214] ;A
RHILIPPINES 214) 21 | 14| 78l 78| 7B| el 7 )14 |14 |1a |2
PUERTO RICO 21 { 14 78] 7 2 7 7 | 14a] nal z1a| 218 N
SOUTHAFRICA | 14 | 3| 7| 78| 78] 7a| 7e) ta | 21 | 21a] ;4] 21
U.5,5.R, 7l 2| 7] 7| e 78| e{ 8|14 |14 |14 | 8
EAST COAST 218) 14| 7] 7| 7| 7| 71 14| 24| 214 ma] 218
A = Next higher frequency may also be useful
B = Difficult circuit this period
F = Fair G = Good P = Poor
5F = Chance of solar flares
october
SN mon fues wed fri sat
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TTL COCKBOOK... $ 9.50
TVT COOKBOOK.. $ 9.95
UNDERSTANDING & PROGHAMMING
MICROCOMPUTERS
VERTICAL BEAM & TRIANGLE ANTNS
$ 5.50
VHE ANTENNA HANDBOOK... $ 585
WEATHER SATELLITE HANDBOOK.S 4.95
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