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We have never

enjoyed such an
overwhelming response to a
new product. Letters of praise
for Tempo’s S-1 are coming
in daily. Words such as great,
fabulous, and fantastic are
common. In a few short
months the S-1 has taken the
Amateur world by storm. In
addition to its unique features
and its versatility, it has now
proven itself to be an ex-
tremely rugged and depend-
able unit...qualities unmatched at any price,
but unheard of at the S-1's low price.

This amazing pocket sized radio represents a
major breakthrough in 2-meter
communications. Other units that are larger,
heavier and are similarly priced can offer only
6 channels. The S-1's price includes the
battery pack, charger, and a telescoping
antenna. But, far more important is its proven
performance record as a fully synthesized 800
channel hand held transceiver.

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

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. They're low priced,
dependable, and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head for hide-
awa moummgi-.|

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capability, dependability plus many worthwhile features at a
low price. FCC type accepted models aiso available. :
Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

For all states except California.

Butler. Missouri 64730

‘Shown with accessory touch tone pad

SPECIFICATIONS

Frequency Coverage
Channel Spacing:

*+600 kHz

Power Requiremants
Current Drain:

Batteries
Antenna Impedance:
Dimensions

RF Output:
Sensitivity

TEMPO VHF &

Boost your signal. .

« 44. }®.;
R f 800channels

Top view

The proven
TEMPO S-1
does it all...
portable...mobile
...base station
and gives you

in one of the
smallest hand helds

SUPPLIED ACCESSORIES
Telescoping whip antenna ni-cad
battery pack, charger

OPTIONAL ACCESSORIES

Touch tone pad: $55 ¢ Tone burst
generator: $29.95 ¢ CTCSS sub-
audible tone control: $29.95 ¢ Rubber
flex antenna: $8 e Leather holster

$16 e Cigarette lighter plug mobile
charging unit: $6 e Matching 30 watt
output 13.8 VDC power amplifier (S30)
$89 » Matching 80 watt output power
amplifier ($80): $169

144 to 148 MHz
Receive every 5 kHz,
transmit Simplex or

9.6 VvDC

17 ma-standby

500 ma-transmit

8 cell ni-cad pack
included

50 ohms

40 mm x 62 mm x
165 mm (1.6" x 2.5"
x 6.57)

Better than 1.5 watts
Better than .5 microvoits

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

UHF SOLID STATE POWER AMPLIFIERS

. give it the range and clarity of a high powered base

station. VHF (135 to 175 MHz)

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

10w 130W 130A10 $189
30w 130w 130A30 $199

2W 80W 80A02 $169

1ow 8OW 80A10 $149
30w 80w 80A30 $159

2w 50w 50A02 $129

2w 30w 30A02 $ 89

UHF (400 to 512 MHz
also available.

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

Calif. residents please call collect on our regular numbers.

11240 W. Olymplc Bivd.. Los Angeles. Calif. 90064 213/477-6701
931 N. Euclid. Anaheim, Calit. 92801

) models, lower power and FCC type accepted models

Henry Rl

Prices subject 1o change without notice

714/772-9200
816/679-3127



has your needs well in hand.

Today’s Amateur demands rugged, rapid and accurate communi-
cations between Hams in the know. That's why they choose the
Wilson Mark Series of hand-held radios. With exceptional gualities
like these . . . why not choose the most popular radio available
for yourself?

FEATURES
Advantages such as solid state circuitry, rugged Lexane case,
removable rear panel (enabling easy access to battery com-
partment) and compact mini-size enhance the Mark Series
portable radio’s versatility. In addition, Wilson carries

a full line of accessories to satisfy almost any of your
requirements.

SPECIFICATIONS

The Mark radios offer:  144-148 MHz range » 6 Channel operation
o Individual trimmers on TX and RX xtals ¢« Rugged Lexan®
outer case ¢ Current drain: RX; 15 mA, TX; Mark |I: 500 mA,
Mark 1V: 900 mA » A power saving Hi/Lo Switch ¢ 12 KHz
ceramic filter and 10.7 monolithic filter included » 10.7 MHz
and 455 KHz |F e Spurious and harmonics, more than 50 dB
below quieting » Uses special rechargeable Ni-Cad battery
pack « LED battery condition indicator ¢ Rubber duck and
one pair Xtals 52/52 included ¢ Weight: 19 oz. including
batteries » Size: 6" x 1.770” x 2.440".

OPTIONS

Options available, include Touch Tone Pad, CTCSS,
Leather Case, Chargers for Desk Top, Travel or Auto-
mobile, Speaker Mike and large capacity, small size
batteries.

For more details and/or the name of your nearest
dealer, contact: Consumer Products Division, Wilson
Electronics Incorporated, 4288 So. Polaris Ave., P. O.
Box 19000, Las Vegas, Nevada 89119, Phone 702/
739-1931,

Wilson Electroni
ilson Electronics ...

Incorporated

A Subsidlary of REGENCY ELECTRONICS, INC.

Prices and spes ifications subject 10 changs without notice.

v” Reader Service—see page 243 3
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Manuscripts

Contributions in the form of manu-
scripts with drawings andfor photo-
graphs are welcome and will be con-
sidered for possible publication, We
can assume no responsibility for loss
or damage to any material. Please
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material will be made upon accep-
tance. All contributions should be di-
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NEVER SAY DIE

editorial by Wayne Green

THE MUD FLIES

The recent premiere of the
ham film about amateur radio in
Jordan brought two things—
first, a donation from those at-
tending of $1,400 for the ARRL,
and second, a talk by Bruce
Johnson on how great things
are looking for WARC. | fer-
vently hope he is 100% right.

In one spot in Bruce's talk, he
refers to a “"gentleman in north-
ern Connecticut” who has been
glooming and dooming WARC,
saying that this gentleman had
been invited by him (Bruce) on
several occasions to go to
Africa and see for himself what
the situation was, but had on
every occasion turned it down.
For some reason, many of those
hearing the talk got the im-
mediate impression that Bruce
was talking about me.

For those who are just a bit
fuzzy on geography east of the
Rockies, | would like to point
out that New Hampshire is not,
and has never been, in northern
Connecticut. | would also like to
say that no one has even vague-
ly offered me any trip to
Africa. .. if they had, | would
probably be there. | assume that
Bruce was referring to Baldwin.

| sure hope these donations
will help to keep the League go-
ing . . . despite their lack of ex-
perienced management. What a
comedown to see the once
proud ARRL out begging for
handouts.

Since the new film was spon-
sored by the League, | assume
that there was no mention in it
of the part that | played in get-
ting amateur radio going in Jor-
dan. For newcomers to amateur
radio, there is no doubt that
most of the credit goes to King
Hussein for the project, but |
might remind hams that it was /
who went to Jordan first and
brought the idea up to His Ma-
jesty ...and / who wrote the
regulations which were the
basis of the licensing in Jordan.
The League is very much aware
of this ... so let's see if it has
gotten into the film, even

fleetingly.

My trip to Jordan in 1970 was
written up in detail in 73...
as was my return visit in 1973 to
see the ham clubs from one end
of the country to the other. | first
wrote of this idea in 73 back in
1967 after a trip around the
world, talking with government
officials in many countries. The
first opportunity | had to do any-
thing about it was when | visited
King Hussein and operated his
station for two weeks in 1970.
His Majesty agreed that my plan
for generating technicians was
a good one and he arranged for
me to address his government
and explain the plan to them.
Then, despite the country being
in the throes of a civil war, the
plan was implemented.

NBVM NEEDS MORE WORK

Those of you who have been
reading my publications for any
length of time recognize that |
do not fight change. To the con-
trary, | try to keep alert to any
technological changes which
seem to hold out benefits for
amateur radio and then do my
darndest to get them accepted.

This all started back in 1949,
thirty years ago, when |
discovered RTTY and had a ball
with it. I'd already been one of
the early NBFM pioneers on the
HF bands and was one of the
earliest users of six meters. The
need for spreading RTTY infor-
mation and organizing an effort
to get it permitted on the low
bands got me into publishing.
That was the first time | ran up
against the ARRL. They were
dedicated to preventing RTTY
on the low bands at any cost,
apparently on the basis that it
would interfere with their most
beloved mode: CW. There was
also the element of NIH (not in-
vented here) involved. They felt
that in order to maintain total
control over amateur radio, they
had to fight any rule changes
not proposed by them. If you
have any serlous doubts about
that, if you think | am maybe
stretching the truth a bit to put

down the League, please check
it out with any RTTY pioneer.

When SSB came along in the
mid-50s, | quickly built a rig and
found the mode to have so
many benefits that | felt it would
eventually replace AM. My
editorials along this line were
not well received. | persisted
and published hundreds of arti-
cles on SSB, set up an SSB con-
test, and watched my predic-
tions come true. League true
believers would do well to go
back and take a good close look
at QST during this period. While
the ARRL was quick to publish
the early articles on SSB in the
early 50s, they then dropped the
ball almost completely and did
little to encourage its growth.

We saw the same pattern
with SSTV later on. The first
material by Copthorne Mac-
donald was published in QST
and then virtually nothing. The
bulk of the support for SSTV
was in 73 Magazine!

In the early 60s, | saw the
potential of solid state for ama-
teurs and | encouraged amateur
experimentation with tran-
sistors by publishing everything
| could on the subject. QST
stuck to tubes. As late as 1968,
the technical editor of QST ex-
plained that amateurs were
tube people, that transistors
would never really replace
tubes, and that that was why
QST avoided solid-state mate-
rial.

In the late 60s, | got inter-
ested in repeaters for two-meter
work and discovered a fantastic
new type of operation that | felt
should be made known. |
backed my conviction with hun-
dreds of FM and repeater ar-
ticles, several books, a repeater
bulletin, several repeater sym-
posiums to encourage repeater
groups to change to standard-
ized pairs, put out a repeater
atlas, and watched the activity
grow from a couple hundred
repeaters and a couple thou-
sand users to the present 5,000
repeaters and nearly 100,000
users. What did QST do? Hardly



anything until way late in the
game ...and even that might
not have happened if Lew Mc-
Coy hadn't bucked the system
and forced it to happen. Now
Lew is gone from the League.

At any rate, when | heard
about the new NBVM (narrow
band voice modulation) system,
| was interested in learning
more. | wanted to know if this
might have some good possibil-
ities for amateur radio...in
which case | would do my best
to get information out on it. |
found little real information
avallable. | was not surprised to
see QST out there in front with
the first material on NBVM, and
| was impressed when the
Baldwin editorial said that the
ARRL would be pushing this
system and that we could ex-
pect to hear it via W1AW, etc.

The QST editorials were fol-
lowed up by two feature articles
in QST on NBVM plus coverage
inthe Handbook. Unfortunately,
the articles did not offer much
for the average amateur,
despite their up-front place-
ment in QST. The parts needed
to make an NBVM unit had to
come from one supplier . .. the
outfit with the patents on the
new mode. It looked like all of
us would have to wait for this
firm, VBC, to bring out a work-
ing unit.

It was at about this time that |
got some notes (anon) from in-
siders at the ARRL suggesting
that NBVM had little to offer
amateurs and that those at HQ
suspected a payoff of some sort
was involved with the support
given this totally untried sys-
tem. Normally, | would dismiss
such information as perhaps
trying to get me into trouble. But
some of the other inside infor-
mation in the notes checked out
with recent departees of the
League (and there are a lot of
them). Considering the amount
of money Involved should thls
new mode catchon ... a matter
of billions of dollars . . . a payoft
to get things going was not un-
reasonable to consider.

| pushed to get a test unit for
my ham shack so we could
check it out and see if it was as
good as tha material in QST
made it sound. In the mean-
while, | got occasional reports
on tests of the system which did
not look encouraging. It had
been checked out for the FCC
and the report there must have
been most discouraging to
VBC.

When a test unit finally ar-
rived, we started trying to use it,
but could get no encouraging
results. | decided to wait until
our new station had been set
up, complete with a nice new
tower and beam, kilowatt, etc.
This finally was in good working
shape by summer and the fur-
ther NBVM tests were set up.
Tim N8RK, an Extra class

amateur, ran the tests as objec-
tively as posslible. | listened In
on the best of the tests and was
disappointed. Tim’s report on
NBVM appears elsewhere in
this issue.

CW enthusiasts using very
narrow band audio fliters have a
good Idea of what NBVM
sounds like. The narrow band
being received has a tendency
to ring and the voice quality is
changed substantially. Yes, you
can learn to adapt to the new
sound . .. but1found It far more
of a change than the one from
AM to SSB as far as volce quali-
ty is concerned. And the atten-
tion to detalled tuning required
to get the voice Into that small
channel and keep it there, with
the levels not going too low or
too high, keeps you busy.

If NBVM had as much to offer
over SSB as SSB did over AM, |
might sigh and figure that, heck,
we are just starting with a new
system ... we'll get better
equipment as we go along. But
the advantages are not mani-
fest.

Shouid amateur radio ever
get back to the growth it had be-
fore the League tried to put
through what they called *in-
centive licensing,” which was
an 11% per year growth, the
time would soon arrive when
band conditions on our more
popuiar bands would force us to
serlously consider almost any-
thing in the way of narrowing
our voice bands. At present,
though we do have some crowd-
ed parts of our bands, during
most of the hours of the day
there is more than enough room
for operators to make contacts
without serious interference.

It is my understanding that
the League Is now aware of the
drawbacks of the NBVM system
and has, as a result, cancelled
all plans for using this with
W1AW or for publishing any-
thing further on the system. |
believe they will be taking it out
of the Handbook and stone-
walling any questions about
their involvement with it in the
first place. The units sent to the
League for tests seem to have
disappeared, with ARRL lab
people saying that they have
nothing on hand any further.

It now appears that QST pub-
lished the material on this sys-

tem on the basis of some tape
recordings and not with any
tests of the equipment. Since
this is absolutely opposite to
their posture of testing every-
thing before accepting ads, one
wonders at the possibility of the
inside leaks about a conflict of
interest having some founda-
tion. This certainly puts the lie
to the bragged protection of the
membership on new products.

Though the pages of QST
may be closed to more infor-
mation on the NBVM system, |
would like to emphasize that |
do not approach this with a
closed mind. | did hear some
improvement in communica-
tions as a result of this system
and | think it is important that
pioneers and inventors Within
the amateur ranks have a place
to promote their ideas . . . so, if
anyone is having success with
the NBVM system, | ask that
you document your work and
pass the results along to the
rest of us.

I think a particular word of en-
couragement should be said for
Ted Henry and Henry Radio for
making the first NBVM units
available. It is a costly experi-
ment to get involved with some-
thing new suchi as this and to
set up the distribution and ad-
vertising to support it. Many of
the early VBC-3000 units have
apparently been bought by
firms and government agencies
Interested in evaluating the sys-
tem for thelr own uses, but even
so there has been a substantial
investment by Individual
amateurs Interested in pioneer-
ing ...and that is the amateur
spirit which has put across FM,
SSB, NFM, SSTV, and many
other communications develop-
ments in the past.

I'm sorry that our report on
NBVM isn’t more enthusiastic,
but it wouldn’t be fair to call ’'em
any different than we see 'em. If
more positive data comes in,
you can be sure that we’ll reflect
it with our own support.

WHAT ABOUT THE XYL?

| have a message for your
wife.

Look here, you married this
guy because you loved him. Re-
member that you didn’t just
marry a pieceof meat . .. heisa
living person and a part of the

NH 03458.

CAREERS WITH 73

With continued growth in both amateur radio and micro-
computing, we have many career positions open in Peter
borough for non-smokers. We need writers to test and report
on new ham gear and computer products . . . editors to help
prepare articles and books...ad salespersons...main-
tenance (towers, antennas, electrical work, plumbing, carpen-
try) people . . . editorial assistants . . . proofreaders . . . micro-
computer techs and programmers . . . draftsmen . .. graphic
artists . .. Send a resume outlining your work, responsibil-
ities, and pay history plus a letter saying what you think you
can do for us. Send it to Wayne Green, 73 Inc., Peterborough

life that you bought when you
got married was his business
and another was his hobbies
and interests.

A recent movie, The Seduc-
tion of Joe Tynan, featured a
wife who hated her husband’s
business (politics). Well, I've run
into wives who hated ham radio.
It is a jealous and frustrated
hate because often he seems to
love amateur radio more than
you or the family. You’ll get a lot
more from this man if you en-
courage his loves than if you
fight them.

I've seen so many ham wives
who hate hams because they
are so boring. That's funny . . ./
don't find ham talk boring.
Hams run the gamut from idiots
to geniuses, from bums and
dropouts to corporation
presidents and even kings. I'm
not suggesting that the way to
marital happiness is for you to
get a ham ticket and oper-
ate . . . Just that you encourage
your man to do what he wants to
and enjoy life.

If those DX plleups are keep-
ing him from the bedroom, then
tackle that problem. When he
picks up his copy of 73 to read,
you casually pick up a copy of
Penthouse and start reading. |
think you’'ll find that he will
somehow manage to get that
rare country tomorrow night in-
stead of tonight. There are ways
to win the war without ever hav-
ing a battle. It's a question of
who is smarter.

If he wants to go to the ham
club. .. fine .. .it's better than
a bar. Why not make some muf-
fins for him to serve later when
he brings a few of the fellows
over for coffee?

Il never forget the poor ham
who honked me over to the side
of the road one day to show me
his mobile setup. He opened the
trunk of his car, pulled out an
antenna, and plugged it into the
mount on the bumper. .. then
pulled out the rig and slid it into
a tiny bracket under the dash
and said with pride, "How about
that! And my wife doesn’t even
know | have it!”

People do the things that are
of the most interest as much as
possible. If work is of interest,
they’ll be at work much of the
time. If home is of interest,
they’ll be home. If nothing is of
Iinterest, they’ll watch the ball
games. | know a chap who went
to his grave knowing the batting
averages of every major
leaguer . ..and another who
spent an equal amount of time
on amateur radio and pioneered
moonbounce, invented the
parametric amplifier, inspired
thousands of hams, and helped
move our sluggish world along
just a bit.

If you make it fun for your
husband to do the things you
want him to, he'll have time. If
you use surliness, arguing,

5
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nagging, and other negative
means to try to force him to do
what you want, you'll be as
successful as the FCC was in
trying to force hams to get the
Extra class license. They flatly
refused to do it until the FCC
came up with some rewards in-
stead of punishment.

There s one feature of many
ARRL conventions that irritates
the hell out of me. This is the
SWOORP ridiculousness. | think
that stands for the Suffering
Wives of Operating Personnel
or some such foolishness. One
high point of these SWOOP
meetings is the destruction of a
piece of ham equipment by the
wives .. . taking out their frus-
trations and resentments on
equipment. Disgusting.

Won't you be happier if your
husband is happy? So all you
have to do is look at the good
points and work out ways to
have him enjoy some of the
things you want to do, too.

Now, OMs .. it is really im-
portant foryou to come to terms
with your wife. Explain to her
that your love of your job or your
love of amateur radio are not
taking away from your love of
her. Your progress in your job is
a reflection of her help . .. and
your fun and relaxation with
amateur radio are an important
part of your life. It is important
that you be considerate and
fair. You can't really expect her
to enjoy being dragged to a
hamfest and made to look at a
hundred booths full of ham gear
and parts any more than you'd
probably wanttogotoa knitting
show. You'll be happier in the
long run if you go to a hamfest
and give her the car and a credit
card . . . and tell her how to find
the big shopping mall. She
might get you a present. She
also might put you in hock.

Despite the fun you have with
amateur radio, you still have re-
sponsibilities to the world
...1to do a good job of work
...and to keep your wife and
family happy. It's tough to have
dinner with another ham and
not sit talking ham talk all night,
so keep this in mind and maybe
get your wives together at the
next table for their dinner so
they can talk, too. In the long
run, you'll get a lot more out of
ham radio if you have a good
working relationship with your
wife about it.

MICRO COUNTRIES

A chap who specializes in
getting information on very
small and often virtually un-
known countries called the
other day. | think | convinced
him to write an article which
should be of intense interest to
DXers...and even more to
potential DXpeditioners.

We discussed the Hut River
Province, which I've written
about before in 73. .. still no

hamming activity from there,
more's the pity. And Sealand is
still virgin territory. Do | have to
start working on these things
myself? | have plenty to do
without leading another DX-
pedition somewhere.

He mentioned that as far as
he knows, Miller's St. Brandon’s
Island is completely mythical.
He also suggested a new one
which has never been done by a
DXpedition . . . an easy-to-reach
island in the Mediterranean.
Anyone interested in putting a
new one on the air? If | tell you
the name, | know damned well
that a bunch will pop off to there
and I'll get left behind. I've had
that happen a couple of times.
I'll be cagier this time.

FIFTH ANNUAL HAM
WORKSHOP
JANUARY 12-19

Members of the ham industry
get together each January in
Aspen, Colorado, for a week of
skiing and workshops on ham
topics. With the growth of
amateur radio stagnating and
the sales of ham gear along
with it, both manufacturers and
dealers will be discussing plans
for getting the hobby going
again.

Some of the probiem is ob-
viously the drop in interest in
CB radio, which had gotten
thousands of newcomers inter-
ested in radio communications
each year. Another has been the
worry over what might happen
at WARC. Still another has been
inflation and the recession. One
of the workshops will be de-
voted to discussing ideas for re-
viving interest in hamming.

Those firms in the consumer
electronics business may want
to go first to Las Vegas for the
Winter Consumer Electronic
Show, January 59. Then, for
those with a strong stomach,
there Is SAROC, January 10-12.
One day of that is more than
enough, if they have the same
number of exhibitors as two
years ago and the same ex-
citing program. |If enough
people want to fly from Las
Vegas to Aspen, we could
charter a special plane.

There are workshops planned
on dealer financing, mail-order
success, how to get over
$50,000 in free advertising, what
the ham gear of 1983 will be like,
how the ARRL turned the Amer-
ican ham industry over to
Japan, how to design and write
ads which will sell like crazy,
where to run the ads, what to do
about the WARC results, etc. It
should be understood that the
workshops will not interfere
with skiing.

The host hotel this time will
be the Limelight, which is one
block from downtown Aspen.
You won't need a car. The or-
ganizing committee for the Ham
Workshop checked out Vail last
winter, just to make sure that it
was not as good as Aspen. It
wasn’t, despite its having a
McDonald’s and a Burger King.
Aspen has more good restau-
rants per square mile than any
other town in the world . . . and
some of them are incredible.
I've got to start dieting, to be
ready for that.

You are on your own as far as
getting to and from Aspen is
concerned ... and also hotel
reservations. Please let Sherry
know (c/o 73 Magazine, Peter-
borough NH 03458) so she will
include you in the meeting room
plans and dinner reservations.
There is no charge for the event
again this year...except for
the costs of Aspen, which are
formidable. Any manufacturer,
dealer, or even a ham seriously
interested in both skiing and the
progress of amateur radio is In-
vited. We have about a dozen
signed up so far. .. including
Chuck Martin WA1KPS of Tufts
Electronics.

It will be fun and might be
money well spent if you get one
good idea which bears fruit in
business.

JULY WINNER

July’s most popular article,
as voted by our readers with
their Reader Service card bal-
lots, was James Wyma
WAT7DPX's "So You Want to
Raise a Tower.” A check for
$100 is on its way to him.

Ham Help

I have acquired a Model 34
oscilloscope manufactured by
Bell & Howell Schools — De Vry
Institute and need manuals
and/or information on it. | would
like to purchase the manuals, if
possible, or borrow them for
copying. | will pay for all ex-
penses. Any assistance will be
greatly appreciated. Thank you.
Ernest C. Wankowski KASEGD
622 Bishop Rd., F-6

Lawton OK 73501

I would like to exchange
ideas on Atlas 210 mods.

Chris Kilgus N7ABI/Q

PO Box 3000

Boulder CO 80307

I'm interested in contacting
anyone who has experimented
In the VLF (FCC Part 15, approx-
imately 160-kHz) band.

Carl A. Mitchell K1JDJ
PO Box 1003
Fairfield CT 06430
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TS-180S with DFC

“he TS-180S with DFC (Digital Frequency Control) is Kenwodd s top-of-the-iine all solic-3tate HF SSB/CV/FS< transceiver
covering 160 through 10 weters, with outstanding performaice and many advanced functions including four tunable
memories to provide more operating flexibility than env othe- rig!

TS-180S FEATURES:

« Digital Frequency Control (DFC), including four memories and
digital up/down paddle-switct tuning. Memories are usable ir
transcelver or split modes, and can be tuned in 20-Hz steps ua ¢r
down, slow or fast, with recat of the original stored frequencr.
(Also available without DFC.)

* Al solid-state; 200 W PEP/16C W DC input on 160-15 meters, enc
160 W PEP/140 W DC on 10 meters.

© Improved dynamic range, with improved circuit design and RF
AGC ("RGC"), which activates as an automatic RF attenuator o
prevent receiver overload.

= Adaptable to three new bands and VFO covers more than 50 FH:
and DFC 100 kHz above and below each band.

* Built-in microprocessor-contralled digital display. Shows actual
frequency and switches to show the difference between the VFQ
and "M1"” memory frequencies. Blinking decimal points indicate
“out of band.” (An analog morwscale dial is also included.)

e |F shift (passhand dialing to eSminate QRM).

® Dual SSB filter system (second filter is optional) to provide very
shiarp receiver selectivity, improved S/N, and 30 dB compressor
with RF speech processor on tansmit.

e

* Tunable nois2 blankar, te diminate cross medula-ion from 3trong
signals when noise Jlznzer is on.

= Selectable w'de anc narow CW bandwidth an raceive (50C-Hz
CW filter is ootional:.

© SSB narmal/ieverse swi-ct (proper sideband is astomatica ly
selected with band swatsh).

® Dual RIT (VFO and nemery*fix).

© Available without DFC. Digial frequency dicplay still includ3g,
with ditferen-ial funstior s1owing difference between VFO and
“digital hold” frequencies.

OPTIONAL ACCESSORIES:

 DF-180 digitai frequency control (for TS-180S without DFC).
* YK-88CW 50C-Hz CW/ filter.
* YK-BBSSB sezond fiter tor dual-filter syste-n.

T7S-180S
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TS-120S

#MC-35S
MIKE
OPTIONAL)

Truly a “big lizthe rg™ the “S-12S has created a new excite-
ment in HF comnuizaticns for 1igaly versatile Amateur oper-
ation. The campect, all solid-3ate 80-10 meter transceiver,
with up to 20C w3-ts PEP inaut, r3quires no tuning andincludes
a large digita' r3anot, meking i* ideal for mobile operation. IF
shift and otn=r imaJortant featu es make it a high-quality rig for

the ham shazk s well.

PS-30 sSpP-120 TS-120S VFO0-120

SP-520 TS-520SE W/DG-5

TS-520SE FEATURES:

e Zovers 160-10 mesers end receives WWY on 15 MHz.

© 200 W PEP input 3n 35B &nd 163 ¥ OC on CW.

® SW WIDE/NARRDW werdwidth switch “or use with the optional
ZW-520 500-Hz 0V filzer.

¢ Jigital display with Jp-idl 0G-5 showing actual frequzncy.

« 3peech processey, effestive in 0> piledos.

o JOX and semi-bieab4r W witt sidetcre.

* Bulit-in 25-kHz celibrazoL

~1e TS-5208 is still aweilable with DC (mobile} operating
capability (with the gptional DS-¥ DC-DC converter) and
ransverter termin3a €, which wer2 e iminatec from the
~3-520SE.

MC-50

...for the ciiscérhing Amateur
who demands quality.

7S-120S FEATURES:

o All so d-state wtt wideband amplitier stages. No “inal dipping or
loading  ro transit drive peaking, and 10 receive preselectcr
tuning.

o Transeaives on €0 through all of 10 meters, and 1eceives WVsV on
15 ME2.

© 200 \* PE/160 ™/ DC input on 160-15 meters, and 160 W PEP*1-0
W OC an 10 meters. LSB, USB, and CW.

 Digital frequenc= cisplay (standard) shows actuel frequency
Backup aaalog sutdial also inciuded.

o IF shi (passband tuning) to eliminate GRM.

e Advarsec PLL cicuit, with improved stebility and spurious
chara=erstics an transmit and reczive.

o Effectise noise tianker.

o Built-@ caoling “aw, which activates astomatical y #hen fina -
ampli-ier Jeatsir< temperature rises te 30° C.

o Protec-ion circud tor final transistors.

o VDX,

OPTIONAL ACCESSORIES:

o YK-B8ECW 500-4: flter.
o MB-16 mobile ncunt.

AT-120.an"enna 1nerwith mobile mounting Eracketincl iced.
Features SWR mater and matches 30-ohminput to 28-300
ohms wnbalanced output. Handles 150 watts (120 watts
on 80 meters).

TS-520SE

“Fe TS-520SE is an economigcal version of
th2 TS-520S...the world's most papular
510 meter AmateLr transceiver. Nov, any
Anrateur can afford a high-cuality HF tréns-
ceiver for his ham shack.

VFO0-520S

OPTIONAL ACCESSORIES:

o CW-520 500-Hz €W filter
® AT-200 antenna fun3r.
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Wi R-820/TS-820S

R-820

The R-820iis a highly sophisticated HF receiver

for the Amateur who wants the highest quality

with the most operating features. A combi-

nation of the R-820 and TS-820S provides
TS-820S the ultimate HF operating system.

TS-820S R-820 FEATURES:

The TS-820S is a very popular 160-10 meter SSB/CW/RTTY transceiver, preferred * Full transceive operation with T5-820S, providing

2 ; ; ;. : full frequency control with either unit.
giv-LD:(rgsiet:rators and other particular Amateurs. It employs a single-conversion o Covers 160-10 meters, as well as WWV (15.0-15.5

MHz), and four shortwave broadcast bands (49,
TS-820S FEATURES: « RF speech processer.

31, 25, and 16 meters).
eech p ; ® Receives SSB, CW, AM, and RTTY modes.

® 260 W PEP SSB/160 W DC CW/100 W DC FSK « tftective noise blanker. * Double-tuned RF stages and improved dynamic

input on 160-10 meters. range.

* Digital frequency display, with backup OPTIONAL ACCESSOREES: ® IF shift (passband tuning).
mongscale analog dial. « CW-820 (YG-88C) 500-Hz CW filter o Variable bandwidth tuning (VBT).
e IF shift (receiver passband tuning) to ¢ 0S-1A DC-DC converter. * Very sharp, deep notch circuit. . . in 50-kHz IF.
eliminete interference. « AT-200 antenna tunes ® Provisions for extra-sharp 455-kHz IF filters.
© Noise-blanker with variable threshold {evel.
* Digital frequency display, with backup analog dial.

OPTIONAL ACCESSORIES:
® YG-88C 500-Hz CW fiiter, for first IF.

® YG-88A B-kHz AM filter, for first IF.

® YG-455C 500-Hz filter, for second IF.

® YG-455CN 250-Hz filter, for second IF.

VFO-820

y ACCESSORIES FOR
{ TS-820 AND TS-520 SERIES

: - AT-20D antenna tuner handles 200 W, 160-10 meters.
TV-5028 TV-506 AT-200 TV-502S 2-mefer transverter covers 144-146 MHz. (Not intended for TS-520SE.)
tnot for TS-520SE) TV-506 6-meter transverte: covers 50-54-MHz. (Not intended for TS-520SE.)

The SM-220 Station Moni-
tor is capable of various
monitoring functions, and
performs as a wideband
oscilloscope, and is expand-
able for pan-display opera-

tion.
TL_922 A SW-220 FEATURES:
 Monitors transmitted SSB and CW waveforms from 1.8 to 150 MHz.

4 - 4 * High-sensitivity, wide-frequency-range (up to 10 MHz) oscilloscepe.
The TL-922A linear amplifier for all Kenwood HF aquipment | 2 iirivos rereed sints in1Fstager " : :
provides maximum legal power on the 160-15 meter Amateur * Tests linearity of linear amplifiers (provides trapezoid pattern).
bands, employing a pair of EIMAC 3-50€Z high-performance * Altows cbservation of RTTY tuning points (cross pattern).
trapsmitting tubes * Built-in two-tone (1000-Hz and 1575-Hz) generator.

; * Expandable to pan-display capability for observing the number and
TL-922A FEATURES: amplitude of stations within a switchable +20 kHz/+100 kHz

handwicth.
o 2000 W PEP (SSB)/1000 W DC o Safety protection. ey
CW, RTTY) input power on 160-15 e Blower with autemetic delay OPTIONAL ACCESSORIES:

meters, with 80 W drive. circuit. * BS-8 pan-dispiay module for TS-180S and TS-820 series.
® Excelent IMD characteristics. ® Variable threshoid level type ALC.  BS-5 pan-dispiay module for TS-520 series.
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$P-100 R-1000

The R-1000 is a highly advanced co wnunica: ons receiver. Up-conversion, PLL citcuitry and other rew tachnology pro-
Jide oatimum sensitivity, selectivity, and stability from 200 k-z to 30 MHz. Featuring easy-Z0-operate single-k10b tuning
and dicital frequency display, it's perfect dar listening to s1ortwave, medium-wave, enc long-wave bands. Even SSB

signals are received perfectl/ Included is a Juartz cigital clock and timer.

R-1000 FEATURES:

» Contiwaus frequency coverage Fem 200 <Hz to 30 MHz.

s 30 bar ds, each 1 MHz wide.

e Five-d git *requency display and dlumingted analg dial.

» Quartz digital clock and GN/OFF imer.

o Vulte nodes ... AM (wide and nanow), 3B (USB ead LSB),
and CW

» Three IF fitars... 2.7 kHz for SSB and Ciy 5.0 k-2 tor AM
narros, ard 12 kHz for AN wide.

 Effeccive soise blanker.

® Built4n speaker.

“he R-30C all-band commuracations rece ver covers
*70 kHe to 30 MHz in six bands. It's deal -3 listening
10 foreiJn broadcasts and oth3r exdt ng tra1amissions
throughout a wide range of the radic spec Jm.

e Three antenna terminals.

® RF step attenuator.

* Tone contrcl.

o Recording terminal,

« Remate termiral, for access to timer reby ON/OFF circuit and
mutirg circuit.

 $SB sensitivity of 0.5 uV from 2 to 30 MHz.

o More than 60 4B IF image rztio.

® More than 70 dB IF rzjec-ior.

R-300

R-300 FEATURES:

 Contmuous frequency coverage from 178 iz to 30 MHz, in
six bands

® Mult-modes . . AM, SSB ard CW.

 High sensitvity, selectivity, and image ftw,

@ 500-tHz marker.

o Three-way Jower supply (AC/batteries/exferral DC), with
automatic switching from AC to DC in the 3vet of 4C
power failue.
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The TR-7600 and TR-7625 are Kenwood's papular synthesized 2-meter FM mabie trans-
ceivers. Combined with the RM-76 Microprocessor Control Unit, several memory and
scanning capabilities are provided.

TR-7600/TR-7625 FEATURES:

© (ine memory channel.
* Mode switch for simplex or repeater operation.
Repeater mode shifts the transmit frequency
-~ 600 kHz or - 600 kHz or to the memo - ;
frequency. w The KPS-7 is a matching AC power supply
® Full 5-kHz coverage from 144.000 to for the TR-7600 and TR-7625. Output is
147.995 MHz. i 13.8 VDC at 7 A ICS (50% duty cycle).
* Adaptable to any one MARS simplex or
repeater channel between 143.7 and 148.3
(with modification kit).

ADDED FEATURES WITH RM-76:

® Six memories. fast continuous 5-kHz steps.

® Automatic memory scan. ® + 1 MHz transmitter offset as well as + 600

® Automatic scan up the band in 5-kHz steps, kHz and memory offset for repeater operation.
with selectable upper and lower frequency © MARS operation on 143.95 MHz simplex.
limits. o Versatile digital display of transmit and

® Manual scan up or down the band in single or receive frequencies, and operating functions.

TR-2400

The TR-2400 synthesized 2-meter hand-held  ® Up/down manual scan and repeater or simplex operation
transceiver features a large LCD frequency from 143.900 to 148.485 MHz In single or fast continuous

! " 5-kHz steps.
rezdout, 10 memaries, scanning, and much ® Twa lock switches to prevent accidental frequency change

more. and accidental transmission.
® Subtone switch (subtone module not Kenwood supplied).
TR-2400 » More than 1.5 W RF output,
FEATURES: ® High-impact plastic case and zinc die-cast frame.
® Laige, illuminateg LCO ® BNC antenna connector.
digital frequency readout. » Standard accessaries included with the TR-2400 are a flexible
Readable in direct sun- rubberized antenna with BNC connector, ni-cad battery pack,
[:ght, and a lamp switch and AC charger.
makes it readable in the
dark. Shows receive and ST-1 OPTIONAL ACCESSORIES:
. wansmit frequencies and ® Attractive leather case.
memory channels, and indicates “ON AIR", memory © Model ST-1 base stand, which provides 1.5-hour quick charge,
recall, battery status, and lamp switch on. trickle charge, and base-station operation with microphane
* 10 memories, with battery backup. connector and impedance-conversion circuit for using
© Automatic memory scan, for “busy” or “open” MC-30S microphane.
channels. * Model BC-5 DC quick charger.
© Mode switch for simplex, + 600 kHz
transmit sepeater offset, and memory-
frequency ("M 0") transmit repeater offset.
© REVERSE mementary switch.
© Built-ir 16-button Touch-Tone generator.
© Keyboard sefection of 5-kHz channels from
144.00 to 147.995 MHz.
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TS-700SP FEATURES:

o All mod2s...3SB (USB anc L3B), F\, CW, and AM.
o VFQ tunirg f om 144 to 188 N Hz in four bands.
¢ Seven-cigit eeadout of receive frequency, with
100-Hz resoi stion. (Last Jigit san be eliminated
automaticall» in the FM mod2)
o Simplex anc repeater operaten, insiuding all
- repeate- suboands. Switzhatde to REVERSE mode.
- o Buiit-inyece ver preampiifier
e AC/OC cepatility, for fixec o mobile operation.
Se-7e Ts-7008p VF0-700S * 44 fixec shanels with 1~ crystals.
* Multifunctioa meter... S-meter on ell rzceive modes,
The TS-7003P is an zll-mod3 (SSB, FM, CW, and AM) solid-state transceiver 4 fﬁ;‘,"fg;';;:‘::i’w‘:fcﬁ“{,éef'{%’"d ol
covaring th3 entire 2-met2- band,  cluding repeater opetation on all sub- o RIT for bath ¢FO and fixec channes.
bands. It's the pe~ect rig for the serious 2-meter Amateur. » Effectiv2 noise blanker.

TS-600 FEATURES:

o All nodes...SSB (USE and LSB), FM, (W and aM.
© VFO tuning from 50 1o 54 MHz in fou dards. Main dial graduated
at 1kHz intervals.
® AC/JC capability, for “ixed or mobile Dpesetion.
¢ 20 f xed channels wth five crystals.
o Effestive noise bianta.
© 100<Hz marker.
e Mulitunction meter.._S-meter on all “eceve medes, zero-
. center meter on FM recedve, and RF ar transmi-
SpP.70 15-600 W/VOX-3  RIT “or both VFQ ang Sxed channels. 3
© 20 W PEP input on SS3, D W output In CW anc FM, 5 W output
on AM.
T1e TS-600 is an all-mode "S3B, FV, CW, and AM) solid-state trans-
civer covering the eatir2 6-meter band. It's the ideal transceiver to OPTIONAL ACCESSORY:

ejey the many excit g 2"spagatian conditions on 6 meters. e VOX-3, to provide V0> and semi-break-in CW operation.

TR-8300

TR-8300 FEATURES:

e Covers 445.0-450.0 Mz -transmit) and 442.0-447.0 MHz
(receive).
© 23 channels, three suplied (446.0 M4z s mple>, 446.5 MHz
simp ex, and 443.10 M4z “ransmit/44<"C JHz r3ceive).
o Five-section helical resanator and twe-pol3 cryscal filter in
receiver IF, for improved i-termoqulat'm qarac'eristics.
T1e TR-8300 mob le FM t-ansceiver operates in the 70-cm band, on :ﬁf;'h‘m;i'vf::"sﬁ:'“:g;:ev'vff\;',')ed Rnelan, i A C),
23 systal-cont-olled chanqeds (three supplied). Transmitter output  Monior circuit, to allo listening to modu ation while making

is 18 watts, and a ve v se1s tive anc selective receiver is provided. frequency adjustments
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OPTIONAL ACCESSORIES

-1 phone patch.

=)

,;.','*‘/

MC-50 dy-amic dval-
impedance (50 kS2500Q)
desk micm3hone.

MC-308 (510C) dynanic
Joise-cancelling hard

nicrophon2. Alsc avzdable,

AC-45 Touch-Tone (wilh
agtomatic transmit’
nicrophone.

MC-35S (30 k).

H:-§ deluxe 8Q head-
phone set.

HS-4 8Q k2adphcne set. MB-100 mcbile moun: for

T5-120S.

JF-180 digital frequeney
¢antrol for TS-180S widout
JFC.

0&-14 digital counter/
A3play for TS-820.

DS-1A DCDC (modie)
converter Tor TS-E20S/
T15-520S ot for ~S-520SE).

38-8 (for TS-180S and
1S-820S) end BS-§ (far
1S-520 series} SM-22 an-
Jisplay

K-88CW 500-Hz CN Siter
“or TS-180S/TS-1208 a-d

fX-885SB IF SSB fiiter for
IS5-180S dual-filter syz=m.

&
KENWOOD

.. pacezetler in ameteur radio

TRIO-KENWOOD COMMUNICATIO ¥S INC.
1111 WEST WALNLT/COMPTON, ZA 30220

Caa/-820 (YG-88C° 500-Hz
Ca/ fitar for TS-320S/R-320.
Q/-220 500-Hz CW filter for
T=-520 series.

YG-88A 6-dHz AM f Iter,
YG-455C STO-Hz OW fiter
and YG-4ZCN 250z CW
filter for F-820.




KLM
MAKES

40
| EASY!

GOT A HOLE IN YOUR COVERAGE?
MISSING THE CONSISTENTLY GOOD
LOCAL COMMUNICATIONS AND DX
CAPABILITIES OF 40 METERS?

KLM's 7.2-1 Dipole
Module is the Answer!
® LIGHTWEIGHT — for easy one

man installation on your boom or
mast (horizontal or vertical)

® ROTATABLE — right along with
your other antennas

@ BROADBANDED — VSWR 2:1 and
better across the whole amateur

‘ band or OPTIMIZE, 6.95 to
10 MHz

® VERSATILE — divide for 2 el
vertical or add modules later and
upgrade to 2 or 3 el. beam!

, ® COMPACT — KLM's unique linear
t loading system reduces size fo a
4' practical and efficient 46 ft
4=l = _ ,
= (::*b You get the same quality materials as

"’;.""" Il KLm's world famous HF "Big Stickers";
| virtually indestructable Lexan
l l insulator, stainless steel electrical
{ hardware, seamless 6063-T832 alloy
elements. Assembly is simple ond
. speedy. No special tools or skills are
needed.

Why wait any longer? 40 METERS IS
EASY WITH KLM’'S 7.2-1 DIPOLE MODULE
IT'S AVAILABLE NOW. SEE YOUR LOCAL KILM
OEALER

KLM ALSO BUILDS THE FULL SIZE 7.2:4 ELEMENT BIG STICKER
AND A VARIETY OF MONOBANDERS, LOGS. DIPOLES
VERTICALS. AND OTHER ANTENNAS FOR HF, VHF OSCAR, AND
UHF POWER AMPS PREAMPS, AND CONVERTERS, TOO. WRITE
FOR A COMPLETE CATALOG

KLM — HELPING YOU MAKE THE
b e MOST OF AMATEUR RADIO R

17025 LAUREL ROAD. MORGAN HILL. .CALIFORNIA 95037

FROM
ALLIANGE?
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HD-73 HEAVY-DU
ROTATOR

with exclusive Dual-Speed Control!

For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops to reduce inertia stresses. Unique control unit
features DUAL-SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending moment—10,000
in.-Ibs. (side-thrust overturning); Start ng torque — 400 in.-
Ibs.; Hardened steel drive gears; Bearngs —100- 3" diam-
eter (hardened); Meter — D'Arsonval, taut band (back-
lighted). There’s much, much more — 30 get the whole story!

Mail this coupon for complete details! .- 2s7|

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

s [] Give me the name of my nearest dealer!

NAME

CiTy

STATE 2P

@) The ALLIANCE Manutacturing Co,, Inc., Mliance, Ohio 44601

A NORTH AMERICAN PHILIPS COMPANY

[
' |
| |
' |
} |
l ADDRESS :
: |
|
I |
} |
|

I Maker of the famous A Rotator . , . T Rotor® . ., “TV's Betler Color atuovl"l

L © 1978 The Alliance Mig. Co.. Inc. |
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INTRUDER WATCH

Wells R. Chapin W8GI
Byron H. Kretzman W2JTP
Steve Baumrucker WD4AMKQ

| refer to W2JTP’s comment
to WBG! in the August, 1979,
Letters section regarding the
ARRL and the Intruder Watch.

| do not think that you are cor-
rect about the ARRL coining the
word “intruder” and establish-
ing the first intruder watch
—well, not exactly. |1 believe
from the RSGB’s Radio Com-
munications publication and
other sources that the “Intruder
Watch” was first formed in Brit-
ain and was followed, some-
where around 1965 in the USA,
as one of many such watches
organized under the IARU
around the world. However, the
thousands of reports monthly
via the ARRL and massive help
from the FCC Monitoring
Branch and Treaty Branch have
brought about many im-
provements, but not in every
country. It was my estimate
some time ago that about 80%
of the intruders (disregarding
assigned sharing of the 40- and
80-meter bands by normal
broadcasting) were Russian,
10% Chinese, with the remain-
ing 10% being miscellaneous
intentional or accidental oc-
cupants.

My records were searched
over the past several years, but
none of you was listed in the
“roster” of USA and Canadian
“Intruder Watchers.” The ARRL
could not begin to handle the
massive problem of intruders
using paid help in Newington,
but they do make an effort (par-
ticularly before the present
“bind” in Newington regarding
manpower) to keep up with the
IARU monitoring system.

Within that system, and
sometimes a little outside of it,
we have eliminated numbers of
intruders—but few Russians or
Chinese. Personal contact also
has been helpful, including de-
signing antenna traps for dis-
tant broadcasting stations, get-
ting some moved to proper allo-
cations, and so on. BBC Johore
(Far-East Relay) had a strong
harmonic on 14240 kHz; with the
help of the British watch, BBC
designed a new antenna trap for
the second harmonic of 7120
kHz, then wrote to me saying
that they had reduced the har-
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monic to —76.9 dB, asking me
to check it (it had completely
disappeared) and to inform
them informally if it ever
returns. Many such improve-
ments have been brought
about.

But the manpower to listen to
cassettes of Russian fishing
boats on 3550/3650 kHz and the
like just wasn't available at
Newington, which already had
received many, many identifica-
tions, calls, times, frequencies,
dates, and records of alerting
FCC Monitoring to confirm this
intrusion of 80 meters.

If you look into the ARRL
License Manual, you will find a
“Geneva Amateur Allocations
Summary” taken from their big
allband ‘‘Allocations” chart.
This shows that mobile services
share the 3500-3800-kHz seg-
ment of the 80-meter band in
Region 1 (Europe-Africa-Siberia-
Middle East), 3500-4000 in
Region 2 (North and South
America), and 3500-3900 in
Region 3 (rest of the world). So,
the Russian fishing fleet was
legal, at least when it was in
Region 1 waters. If the FCC was
able to find some point on
which to base a complaint, my
guess is that they did take such
action, usually by an ITU-stan-
dardized cable or radiogram.
So, what more could we do,
especially with the frequency
being legally shared with the
mobile service in each region?

Until recently, | averaged 95
long-distance calls to FCC
Monitoring a month to alert
them to intruders on the air at
the time subject to “treaty” ac-
tion—with the phone expense
paid by the ARRL. Subsequent-
ly, | found that | was overloading
the monitoring system of the
country and cut it down largely
to those transmissions with a
particularly good reason to
complain and get action, such
as spurious families in the
bands, whether the cause is in-
side or outside. Remember that
the USSR has the special right
to use 14250/14350 for “fixed”
(point-to-point) service, and also
the ITU allocations have a foot-
note exempting ‘“‘military”
everywhere. | lay off of legal
broadcasting like VOA and
others, though recently | did try
to point out to VOA that by the
USA giving up Okinawa and
VOA moving to the Philippines,
their Chinese service antennas
now practically point at the USA

east coast, which ought to be
protected from receiving “harm-
ful levels™ of interference. | in-
formed VOA of the specific
cases in Europe and Africa
where sites are used which in-
volve antennas which, in addi-
tion to covering the service
area, are incidentally aimed at
Region 2 and cause harmful in-
terference in North and South
America. Also, we have com-
plained about Deutsche Welle
broadcasting on 3995 kHz after-
noons and evenings in German
to Latin America, which is con-
trary to ITU regulations.

But there are hundreds upon
hundreds of individual cases of
intruders on amateur fre-
quencies. | have been preparing
reports on some 400 to 450 dif-
ferent frequencies (mainly 14
MHz, lately) a month, with many
reports listing as many as 25 ad-
ditional date/time groups of
“sightings” of the same signal.
The ARRL has had to sort and
ship by air up to about 4000
report forms a month to G3PSM
who produces a 20-22 page /n-
truder Monthly Summary. This
goes to the ITU in muitiple
coples, to VOA and others, and
to many Intruder Watchers
around the world requesting ac-
tion on their country’s respon-
sibilities in the summary, and
so on. We especially need more
Intruder Watchers from the
Caribbean and Central and
South America, now coor-
dinated by K6DL, who has taken
over the Region 2 work so that |
can write letters such as this!

Let’s give more of the facts
about what is going on, what Is
legal and what is not, who is do-
ing what, and what can be done.
But let us not repeat
WD4MKQ'’s boo-boo of doing il-
legal things ourselves and be-
coming intruders, too, by fol-
lowing that suggestion of trying
to jam the intruders. Often that
harms other amateurs as much
as, or more than, the intruder.
We have had little apparent suc-
cess over the years on the part
of those, especially in other
countries, who are willing to
jamthe radar pulse, but itis very
untikely to be more than a hap-
penstance, if it seems to work.

Remember that if A and B are
intruders, and we may know the
direction to A, which we hear,
we still do not do any harm un-
less we jam the receiver at B,
who is in an unkown direction
usually. Not only that, but be-
cause of the geographical prob-
lem, it is highly likely that the
band is not even open to the re-
ceiving point, B, from the USA.
Two amateurs on CW did, how-
ever, get on an Arabic phone net
in the 14-MHz CW band, call
“CQ Intruder Watch,” and raise
other stations, who proceeded
to discuss the interference;
when the phone net moved,
more “CQ IW” calls appeared

on the new frequency, and final-
ly the intruders got out of the
amateur band and stayed out.
But intentionai jamming of
communications draws very
severe penalties under FCC
Regulations, Sec. 97.125: “In-
terference —No licensed radio
operator shall willfully or ma-
liclously interfere with or cause
interference to any radiocom-
munication or signal.”

Let us divert our efforts to
legal things that we can do to
assist in this work, worldwide,
and hope that our efforts, at
least in part, may minimize the
increase of such interference
from intruders. | personally
hope that my last 14 years of
nearly full-time IW and OO work,
to the exclusion of most other
activities, has not been in vain.

E. H. Conklin K6KA
La Canada CA

RIGHT ON!

| read your August, 1979,
editorial with great interest. |
agree that Mr. Booth's attitude
towards the FCC's commis-
sioners was indeed wrong. As a
sales representative, | know
your method is the most suc-
cessful.

| would add, in closing, that
this was the firstissue of 73 that
l have read in one year as a ham
| read your editorial with fervor,
and | can honestly say that that
never happens when | read QST.
Right on!

John Cerniglia N9AGB
Madison WI

2M RTTY

In reference to Wayne’s
editorial concerning crossband
repeaters (August, 1979, p. 6), |
might pass on a unique situa-
tion that occurred not long ago.

On January 16, 1979, quite a
few local 2-meter RTTY buffs
were astounded to see in print,
from autostart, that a KH6 had
been on the repeater (146.10/.70)
calling CQ RTTY! A little further
down the paper, they also saw
that two stations actually
worked him. After a previous
QSO on 20-meter RTTY and a
short lesson in how to access,
Tony KH6JEO from Makakilo,
Hawaii, transmitted at 14.083
MHz. My station, acting as a
manual repeater, retransmitted
his signal onto the input of the
2-meter repeater via my ST-6 ter-
minal system and a few routing
switches (the same way we re-
transmit W1AW RTTY bulletins
onto the RTTY repeater).

The replying signals, origi-
nating on two meters, were re-
versed, outputting onto twenty
meters, and, therefore, became
perhaps the first “crossband,

Continued on page 190



“THE INFLATION FIGHTER”

Top Performance For The Budget-
Minded Amateur

Analog Model FT-1012

Frrssssasensadsssrns
Flrssscsssresssnene
resssisrseiag

I11777820021010
r1rr7777088887

(R R AR R RRRARARRAAAAMN]
I TR R RN R AR AN
sattaAAtR LAY

If economy is an important consideration, and you don’t
need the frequency counter and digital display, then choose
the FT-101Z. The precision VFO gear mechanism is coupled
to an easy-to-read analog display, providing resolution to
greater than 1 kHz. All other features—the variable IF

Specifications : FT-101Z

GENERAL

Frequency coverage: Amateur bands from 1.8—29.9 MHz +
WWV/WJY (receive)

Emission types: LSB, USB, CW

Power requirements: AC 100/110/117/200/220/234 volts,
50/60 Hz, DC 13.5 volts, negative ground (with optional
DC—DC converter installed)

Power consumption: AC 85 VA receive (73 VA HEATER
OFF) 330 VA transmit, DC 6.5 amps receive (1.1 amps
HEATER OFF) 21 amps transmit

Case size: 345(W) x 157(H) x 326(D) mm

Weight: Approx. 15 kg.

RECEIVER

Sensitivity: 0.25 uV for S/N 10dB

Selectivity: SSB 2.4 kHz at —6 dB, 4.0 kHz at —60 dB.

CW (with optional CW filter: 600 Hz at —6 dB, 1.2 kHz
—60 dB)

Image rejection: Better than 60 dB (160—15 m), better than

Price And Specifications Subject To
Change Without Notice Or Obligation

"l(Sl

bandwidth, RF speech processor, superb noise blanker,
VOX—are identical to the FT-101ZD. Yaesu gives you
greater choice, so that you don’t have to pay for what you
don’t need! The counter and digital display can be added to
your FT-101Z at a later date, if you wish.

50 dB (40 m)

IF Bandwidth: Continuously variable from 2.4 kHz to 300
Hz, using two 8-pole IF filters

Audio output: 3 watts at 10% THD into 4 ohms.

TRANSMITTER

Power input: 180 watts DC

Carrier suppression: Better than 40 dB

Unwanted sideband suppression: Better than 40 dB (14 MHz,
1 kHz modulation)

Other spurious radiation: Better than 40 dB down

Third order distortion products: Better than 31 dB down
Transmitter frequency response: 300 — 2700 Hz (—6 dB)
Antenna output impedance: 50—75 ohms, unbalanced.

Microphone input impedance: 500—600 ohms (low
impedance)
Note: FT-101Z (analog) cannot be used with the FV-

901DM, as there is no frequency display.
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YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246



Looking West

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

CONGRESSMAN TO HELP
THE AMATEUR COMMUNITY
CONQUER MALICIOUS
INTERFERENCE

“Amateur radlio is a service,
not just a hobby, and must be
protected.” These were the
words of Congressman James
Corman, a democrat from Van
Nuys, California, spoken in an
exclusive interview with this re-
porter on Monday, August 29,
1979, at the congressman’s San
Fernando Valley office.

I met with Congressman Cor-
man after it had been reported
that he had shown an interest in
helping the amateur community
to clean house. | wanted to
know exactly where he stood on
certain issues and thought you
might also be Interested. !n
early August, Congressman
Corman met with ARRL
Southwestern Division Director
Jay Holliday W6EJJ and Special
Assistant Director Joe Merdler
N6AHU to discuss the growing
malicious interference and
regulatory violation problems.
At that time, he voiced strong
support for the cleanup task
that Jay and Joe had started;
many felt that his was the type
of help most needed now. It was
through Joe Merdler (who also
serves as our legal corres-
pondent for the Westlink
Amateur Radio News) that the
interview with Congressman
Corman was arranged.

From the start, Congressman
Corman made it clear that this
would be a coordinated effort
on his part. He stated, “Four
hundred thirty-five congress-
men going in different direc-
tions will accomplish nothing.”
He Intends to meet in Washing-
ton with ARRL General Council
Bob Booth, along with Joe
Merdler. There they will begin
attacking the whole problem,
with the support of the ARRL.
He also stated that he intends
to find out the reason why the
FCC has tailed to act in the case
of Scott Lookholder WB6LHB,
who was convicted of malicious
interference earlier this year.
The congressman concluded by
stating that the 1st Amendment
does not give any person the
right to use obscene language
or in any other way maliciously
interfere with the legitimate use
of the airwaves.

THE CREATION OF
“NATIONTIE 80"
DEPARTMENT

In last month’s column we be-
gan discussing what might be
accomplished were a fair
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number of already existing two-
meter open repeaters linked to-
gether to provide coast-to-
coast, border-to-border amateur
relay communication. We sug-
gested that you might want to
try some interlinking experi-
ments with other repeaters in
your general area that are out-
side your normal system cov-
erage. In essence, we hope that
we have whetted your appetite
for even bigger and better
things. If we have, then | sug-
gest you pay special attention
to this column for the next
couple of months because the
creation of an open national
intertie will be the center of at-
traction for some time to come.

If you have never operated
through a repeater intertie, you
are really missing something.
When you spend a lot of your
operating time on local re-
peaters, it is easy to forget that
there are many people out there
who, while still living in your
general area, may have drama-
tically different lifestyles than
yours. Most HF operators,
especially those who enjoy
chewing the rag, can easily
relate to this. Through long-
winded QSOing, amateurs in
different areas learn about each
other through the interaction
that is the classic QSO. It’s sad,
but true, that this is rarely the
case for VHF repeater opera-
tion. Most amateurs, even those
with the most sophisticated
equipment, seem to wind up as
habitual users on one or two
local repeaters where they
become part of that system'’s
“in” crowd.

There is another aspect of re-
peater operation that tends to
be a timiting factor in this area.
On many repeaters, holding
anything more than a quick
“hello, how are you, good-bye”
QSO is a taboo, enforced by a
device known as a ‘“blab-off
timer.” | never could see the
strict rules barring normal
QSOs on repeaters, because
“someday an emergency might
arise and the repeater will be
busy.” Believe me, if | ever have
an emergency and a repeater is
busy, | will find a way to be
heard! It is, however, such reg-
ulations that tend to discourage
true interaction by amateurs.
True, two people living six
blocks away from each other
should not hold their QSOs
through a repeater sixty miles
away just to have an audience
for thelr rhetoric. Such regula-
tions do tend to discourage this
type of activity, however, the
same rules also tend to stifle
meaningful communication. If
necessary, a telephone call to
an offender can usually solve

any problem quite quickly.

While we cannot and will not
attempt to change the oper-
ating rules on a repeater be-
longing to someone else, we
will suggest that one of the ob-
jectives of Nationtie '80 must be
to develop true lines of inter-
communication and interaction
among those amateurs who de-
sire it.

Another objective must be
the “advancement of the state
ot the art,” or, more simply,
“scientific achievement.” There
are two aspects of science, re-
search and the application of
what has been learned. Re-
search is pointless if never ap-
plied. | say this because in
many ways we will be doing
nothing really new. Interlinks of
varying sizes have existed for
years, but their accessibility
has been limited to a select few.
These limited operations can be
the cornerstone of something
bigger and better, available to
any amateur who may wish to
utilize it. The technology
already exists and is waiting for
us to develop and utilize it.

Last month, we described a
simple linking experiment that
might best be termed *“hap-
hazard local linking.” If we are
to build a national intertie, we
must have a definite objective.
The obvious objective is to find
a way for point A (Los Angeles,
perhaps) to converse with point
G (New York, perhaps) even
though they are well outside
what is considered normal VHF
communications range. They
must have their signals relayed
several times. Now, if at each of
the relay points you place in-
put/output ports (local relay de-
vices that can talk with any
other relay point as well as with
both terminal points), you will
have an interactive radio inter-
tie. There are various ways in
which such linking can be ac-
complished, and we will now
touch upon each.

For occasional links over long
distances, the most common
form of linking is accomplished
via the long-distance telephone
call—along with its long-dis-
tance toll rates. If the two
systems involved in such a link
have autopatch facilities or
telephone accessibility for com-
mand purposes, the task of com-
pleting such a link is simple. If I,
as repeater A, want to link with
repeater G, | simply dial their
dial-in number. This has been
the basis of many long-distance
links reported in this column
over the years. The major draw-
back of this method is its cost,
and for that reason it has never
really become popular.

A second method involves
the use of crossband, remote-
base operation from spectrum
considered local to one of our
HF bands, which provides for

longer-distance propagation.
Many links have already been
accomplished by cross-linking
from VHF/UHF to ten-meter FM.
However, ten meters is far from
the ideal band in which to
develop an interlink system that
will function with reliability on a
day-to-day basis. This is due to
the somewhat erratic nature of
long-haul ten-meter propaga-
tion. Actually, our most crowd-
ed HF band, twenty meters,
probably offers the best poten-
tial for such an operation by
crossband/cross-mode (FM to
SSB) remoting. Again, this is far
from an ideal situation, even
though 14.285 MHz has become
the de facto HF remote down-
link DX frequency, much to the
chagrin of many other spectrum
users who do not appreclate
hearing SSB signals with built-
in squelch crashes! Though far
more predictable and reliable in
its propagation characteristics,
the crowding one finds across
the twenty-meter spectrum pre-
cludes its use on a regular basis
for the establishment of an
ongoing intertie operation.

This brings us to our third and
probably most cost-effective
method of interlinking, that of
total radio relay. If we were to
start from scratch to build a
coast-to-coast intertie using
multi-hop radio relay tech-
niques, there would be very few
able to foot the bill. However,
with over 3,000 operational
open two-meter repeaters
throughout the country already,
the cost factor looks a little
more positive. Most of what is
needed is already in place. The
equipment sits atop tall
buildings, towers, and moun-
taintops, and is already in day-
to-day operation. The cost of in-
terlinking is thereby minimal,
since only one receiver and one
transmitter need to be added to
any existing system in order to
interlink with any other system,
and only two receivers and two
transmitters are needed for it to
become an Interactive radio-
relay device as part of a large in-
tertie. (This is assuming that the
existing two-meter facilities will
take on a second job as the
local access port to such a na-
tional system.) If the 220 band
were used for the actual linking,
then, at today’s current market
prices for new equipment, you
are talking under $500 for the
basic hardware (including your
yagl-type antennas). You can
get very elaborate and “go for
broke,” but that is neither
necessary nor encouraged. |f
we keep sight of the old
computer-industry adage of
KISS (Keep It Simple, Stupid),
we are far better off. The less
complex we make it, the fewer
headaches we will have in days
to come.

Continued on page 194



The following are excerts from unsolicited letters and registratton cards
received from owners of the new TEN-TEC OMNI transceiver

‘I sold a Yaesu to buy this and am very impressed’’ WBSULA
““My first QSO with OMNI-A was LA1SV on CW and
second was EAS8SK on SSB."’

‘‘Excellent rig, just as advertised."”’

‘*Very pleased with performance. QSK feature

very slick."”’

““This is my 5th TEN-TEC tronsceiver in less than 2
years. I loved them all and still have 3."’

—N2CC
WB5TMD

WBOELM

—WBOVCA

“*Through the vears I have had complete Drake
and Collins stations. I tried a 544 Digital and liked
it the best so decided to purchase the 546
OMNI-D Digital.”’

**Your OMNI is the best rig I have had in 20 years
of haming."”’

““As a owner of Collins rig, vour OMNI-D is the best.”

I already have an OMNI-A, 544 and a TRITON V.
You may ask why I own so many TEN-TEC rigs.

In case there is a great RF famine, | want to

be ready!”’

*‘You guys really know how to turn on an old timer!”’

‘‘Best operating & most conveniences of any
transceiver I’ve ever used.”

' like CW. Compared OMNI against IC701 (rcvr)
and OMNI won hands down. XYL WD6GSB really
enjoys rig on SSB. Finds rig is very stable and
digital readout accurate.”’

‘*Have checked it out on both modes from *‘top band’’
(160) all the way to 29 MHz. Terrific!!!!"

‘“Works well, parts layout and design much better for
any possible servicing than other ham gear. The
Japanese hybrid sets can’t compare to TEN-TEC

for audio. Audio reports excellent without special
speech processors, etc., to distort the signal.”

‘I have been using the S-Line over 15 yrs and

never thought anything could outperform it. | got the
biggest surprise and THRILLED with this OMNI-D
even though I have been a ham since 1936.""

WA4NFM

—K4lH!
—K9JJL

WD4HCS
—KS8ELS

wéLZI

—AC6B

W4DN

—AGS8K

—KV4GD

*‘This must be the greatest. I've spent enough money

on final tubes to almost pay for this.”’ ~-KA4BIH
““This transceiver was recommended to me by old

time hams (Xtras) whom I have known for 40 yrs.

Has excellent break-in."’ —N6AVQ
‘‘Best package job I've ever seen! First licensed 6AAV

in 1926. Now in operation—a sweetheart!”’ WZLUP

*From a 32V2/SX115 to an OMNI is a big step!”’ K6YD
*‘Receiver prominent—transmitter likewise—

workIng comfortable—pleasing design.’’ OEIFAA
“*First new rig for me in 10 years but seems

to be very good.” W5GBY
*“The best transceiver I ever used or owned.” W3TS
‘I wouldn't swap my OMNI for anything on the

market, regardless of price."”’ WDOHTE

OMNI/SERIES B FEATURES

All solid-state; 160-10 meters; Broadband design; Standard 8-Pole
2.4 kHz Crystal Ladder I-F Filter + Optional 1.8 kHz SSB Filter &
0.5 kHz 8-Pole CW Filter; 3-Bandwidth Active Audio Filter; Choice
of readout OMNI-A (analog dial), OMNI-D (digital); Built-in VOX
and PTT, Selectable Break-in, Dual-Range Recelver Offset Tuning,
Wide Overload Capabilities, Phone Patch Interface Jacks; Adjusta-
ble ALC; Adjustable Sidetone; Exceptional Sensitivity, 200 Watts
INPUT; 100% Duty Cycle, Front Panel Microphone and Key Jacks;
Zero-Beat Switch; ““S”*/SWR Meter; Dual Speakers; Plug-In Circuit
Boards; Complete Shielding; Easier-to-use size: 5%"h x 14%"w x
14"d; Full Options: Model 645 Keyer $85; Model 243 Remote VFO
$139; Model 252MO matching AC power supply $139; Model 248
Noise Blanker $49; Model 217 500 Hz 8-Pole Crystal Ladder CW Filter
$55; Model 218 1.8 kHz 8-Pole Crystal Ladder SSB Filter $55

Model 545 Series B OMNI-A ... $949
Model 546 Series B OMNI-D ... $1119

To add your name to the fast-growing list of OMNI owners, see your
TEN-TEC dealer, or write for full detalls

1r‘1FrEN-TEC , INC.
SEVIERVILLE, TENNESSEE 37862




RTTY Loop

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

Not all keyboards are created
equal. Depending upon what
you are copying, ham RTTY,
weather, or press, some are
definitely more equal than
others. With the interest shown
in copying these other-than-
ham RTTY signals, | thought it
might be a good idea to review
the keytops and symbols found
on TeletypeT™ machines.

My Modei 15 manual lists
over a dozen sets of keytops
used on various models of tele-
printers. Most of the variation is
in the uppercase, or FIGS, char-
acter set. The diversity can be
simplified to three main groups,
and | will call them, for the sake
of simplicity, communications,
weather, and press. These
names derive from the principal
function of each character set.
A diagram of their relation is
presented in Fig. 1. This shows
the binary code, lowercase
character, and uppercase char-
acter of each set.

The communications char-
acter set, also known as the
American Communications
keyboard, Teletype keyboard
BS, 78932, or a few others, is

RTTY. It contains all the com-
monly-used uppercase char-
acters with no unusual repre-
sentations. Several variations
of this keyboard are possible
without too much conflict.
Uppercase H has at least three
assignments commonly found:
#, STOP, and £ (British pound
sign). For this reason, it is
usually best to avoid sending
very many uppercase Hs unless
you know what the fellow has to
whom you are sending. That
STOP code, if hooked up, will
disable his machine!

There is one other variation of
the communications keyboard
that bears mentioning: the so-
called “Western Union” key-
board. This is identical except
for one minor variation: The
BELL is an uppercase J rather
than an uppercase S. The S, in
this case, is an apostrophe ().
These keyboards are common
enough so that, frequently,
when one wants to send a
serles of bells, JSJSJSJS is
sent in uppercase. The printer
prints """ with a bell between
each apostrophe, no matter
which code is used.

The press code, also known
as a Bell System, TWX, or frac-
tions code (again, there are
many other names and num-

what we commonly use onham bers), is notable for re-
5-Level Code Lower- Commun- Weather Press
case ications
11000 A - t -
10011 B ? ® 5/8
01110 (o] : 0 18
10010 D $ 7 $
10000 E 3 3 3
10110 F ! * Ya
01011 G & \ &
00101 H # ¢ #
01100 | 8 8 8
11010 J L ¢ .
11110 K { o Y2
01001 L ) Y Y
00111 M . & 3
00110 N ) ° 718
00011 (o} 9 9 9
01101 P 0 [} 0
11101 Q 1 1 1
01010 R 4 4 4
10100 S BELL BELL BELL
00001 T 5 5 5
11100 (V] 7 7 7
01111 \ i ] 318
11001 w 2 2 2
10111 X ! i !
10101 Y 6 6 6
10001 4 . + -
Fig. 1.

Sky cover symbols are in ascending order. Figures preceding symbols are
heights In hundreds of feet above station.

Sky cover symbols are:
Clear: Less than 0.1 sky cover

Broken: 0.6 to 0.9 sky cover
Overcast: More than 0.9 cover

®© 80

X

Scattered: 0.1 to less than 0.6 sky cover

Thin (when prefixed to the above symbols)

Partly obscured: 0.1 to less than 1.0 sky hidden by

precipitation or obstruction to vision

Obscured: 1.0 sky hidden by precipitation or obstruction to vision

Fig. 2. Sky symbols on aviation weather reports.

20

placement of certain uppercase
symbols with fractions. Now,
you and | might not be too
thrilled with having uppercase B
a fraction instead of a question
mark —imagine sending “HOW
ARE YOU COPYING OVER
THERE 5/8"—but if you are try-
ing to send stock quotations
and such, there is great value in
being able to send each fraction
in one byte rather than three. If
this is what you have or is the
only kind of machine you can
get, don't despair; I'll touch on
what you can do later.

Another interesting code is
the weather code, with aliases
of Weather Map Service, 89410,
or 82750. Here, specialized sym-
bols are used to give weather in-
formation that might otherwise
take several characters or
words. The utility of this for
pilots and meteorologists is
self-evident; for the rest of us, it
means one more code to crack
if we anticipate copying some

CEILING:

of those interesting commercial
stations. In Fig. 2, we look into
just what those symbols mean
and how to interpret them.
These aviation weather reports
provide a wealth of information,
and Fig. 3 is derived from a US
Department of Commerce ex-
ample of how to decode them.
Now, if you don’t have a par-
ticular set of symbols and you
want to change, all is not lost.
For Model 15s and 19s, it is
rather simple. If you have, for
example, a communications
keyboard and you want to be
able to copy weather code, the
easiest way to change is to ob-
tain an extra typing basket set
up for the new codes. When you
desire to shift codes, simply
slide the old basket off and the
new one on. Voilal—a trans-
formed machine. Return things
to normal by shifting back. Ex-
tra typing baskets are available

Continued on page 194

Letter preceding height of layer identifies ceiling layer and Indicates how ceiling

height was obtained.

A = Aircraft B = Balloon
R =Radar W =indefinite
VISIBILITY:

E = Estimated M = Measured
V {suffix) = Variable Height

Reported In statute miles and fractions (V = Variable)

WEATHER AND OBSTRUCTION TO VISION SYMBOLS:

A Hail IC Ice Crystals RW Rain Showers
BD Blowing Dust IF Ice Fog S Snow

BN Blowing Sand {P Ice Pellets SG Snow Grains
BS Blowing Snow IPW ice Pellet Shwr SW Snow Showers
D Dust K Smoke T Thunderstorms
F Fog L Drizzle T+ Severe T'storm
GF Ground Fog R Rain ZL Freezing Drizzle
H Haze ZR Freezing Rain

Precipitation: - very light, - light, (no sign) moderate, + heavy

WIND

Direction in tens of degrees from north, speed in knots.

Example: 3627 = 360 degrees, 27 knots

RUNWAY VISUAL RANGE (RVR):

RVR is reported from some stations. Extreme values for ten minutes prior to
observation are given in hundreds of feet. Runway identification precedes RVR

report.

ALTIMETER SETTING:

The first figure of the actual altimeter setting is always omitted from the report.

CODED PILOT REPORTS:

Pilot reports (PIREPS) of clouds not visible from ground are coded with MSL
height data preceding and/or following sky cover symbol to indicate cloud bases

andlor tops, respectively.

Fig. 3. Aviation weather reports, other features.

RECEIVED ON "WEATHER" MACHINE

MKC150M256 |R-K|132/58/56/1807/(993/RO4LVR2QVAD/ 955

RECEIVED ON “COMMUNICATIONS" MACHINE

MKC|5, M257 R -K|32/58/56/1807/ 993/RO4LVR20V4Q/ 755,
b T "‘T“—r“ S b

€4
SKY ANO Ecch
CEILING | PrESSURE
|
LOCATION VISIBILITY
IDENTIFIER  WEATHER
AND
TYPE OF 0BSTRUCTION
REPORT TO VISION

TRANSLATION

WIND ,RUNWAV AL

TEMPERATURE
AND

ANGE

L |

ALTIME TER PIREPS

DEWPOINT

KANSAS CITY, RECORD OBSERVATION, 1500 FEET SCATTERED, MEASURED CEILING 2500
FEET OVEACAST, VISIBILITY 1 MILE, LIGHT RAIN, SMOKE. SEA LEVEL PRESSURE 1013.2
MILLIBARS, TEMPERATURE 58° F, GEW POINT 56° F, WIND 180°, ? KNOTS, ALTIMETER SET-
TING 29.93 INCHES. AUNWAY 04 LEFT, VISUAL RANGE 2000 FEET VARIABLE TO 4000 PILOT

REPORTS TOP OF OVERCAST 5500 FEET.

Fig. 4. Sample aviation weather report.



WHEN ou
DMERS TALK...WE LISTEN.

We’'ve Been Taking Notes.

Combining your ideas with some of our own, we've come up with what has to be
the most advanced and convenient terminal available. These are some of the
conveniences you can now enjoy by putting the DS3100 ASR in your RTTY and
CW station:

ASR Operation (Compose your transmission WHILE receiving)

@ 150-line Receiver Buffer ® Morse, Baudot, or ASCII Operation
@ 50-line Transmit Buffer ® RTTY and CW Identification

® Split Screen to Show Buffers ® Full 128-Character ASCII

@ Internal Real-Time Clock ® 110-9600 baud ASCII

® 10 Programmable Messages ® 60-130 WPM Baudot
® Automatic Answer-Back (WRU) @ 1-175 WPM Morse

Write or call for the DS3100 ASR specifications and see how YOU
have helped design the new standard in amateur radio terminals.

HAL COMMUNICATIONS CORP.

Box 365

Urbana, lllinois 61801 For our European Customers Contact
Richter 8 Co.. Hannover

217-367-7373 1 E.C. Interelco. Bissone




Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

The response to the new 73
Awards Program announced in
the September and October
issues has been beyond all ex-
pectations. Award applications
are being received from all over.
Countless letters and telephone
calls of support have been re-
ceived, each claiming 73 now
has one of the best award col-
umns in existence. Let it be
known that the readers are the
ones to thank if this is true. All |
can say is that we'll continue to
strive for improvement.

Speaking of improvements,
those of you who have your Sep-
tember copy of 73 might turn to
pages 28 and 155, respectively,
and make the following addi-
tions and changes. Completely
overlooked was Jamaica (6Y5),
which should have been includ-
ed on the North American list.
Looking at the list for Africa,
transfer Yemen (4W) and
People’s Democratic Republic
of Yemen (70) over to the Asian
listing. Also, it should be noted
that the prefixes for each coun-
try shown do not represent the
entire list of prefixes assigned
to that country. Prefixes were
shown merely for convenience.

By telephone, amateurs have
asked why the Central Amer-
ican countries were identified
as a South American claim. One
such caller assumed our
reasons were political. | assure
you that this editor and this
publication are not in the
business of politics. The identi-
ty of Central America's coun-
tries was given to the South
American listing merely to add
balance to the overall program,
nothing more. As for the con-

tacts which are made to Antarc-
tica, it was decided long ago
that there would be 6 continen-
tal awards and contacts with
Antarctica would count toward
that country from which the
callsign was issued. In other
words, should | confirm contact
with KC4AAA, | would be able to
count that as USA toward my
North American award. Like-
wise, should | work FB8YF on
the polar cap, | would be able to
count that as France in my bid
for the European award.

And speaking of the WTW
(Work the World) Award Pro-
gram, there has been some con-
fusion as to the award fee
schedule. Let me try to explain
it. In the WTW Award Program,
there is a series of six continen-
tal awards which are in them-
selves quite an accomplish-
ment. Each of these continental
awards has a $3.00 award fee.
Once the applicant has collect-
ed all six continental awards
(European, African, Asian,
South American, North Amer-
ican, and Oceanic), | (as cus-
todian of the Awards Program)
will request the New Hampshire
offices to issue the seventh and
ultimate WTW (Work the World)
Award at no extra charge.

A week ago, | received a very
impressive letter from one of
our readers and | can't resist
sharing parts of it with you. Hal
Dennin AC3Q, who Is the Chief
of Police in Watsontown, Penn-
sylvania, wrote to inform me
that he had accomplished In a
little over one week something
which takes most of us months
and even years to achieve. To
add insult to injury, Hal went on
to claim that his feat was
mastered operating QRP with
his new Yaesu FT-7 into an
ATB-34 triband beam. Claimed

THE TOP BAND SSB NET
Serving The 160 Meter Amateur Since ~'55a% S
1812 kHz Every Wednesday Night

PROUDLY

PROCLAIMS

ARS

ET NO
il

‘OUR PAEAMBLE

To cmwmare hmndihip among its members
Ta exihenge tnhnke! mformation

To omrve ihe pnatin cove

To improm opeeating peocecunes

To scourage the s of S58 on 160 meters
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power ...a mere 9 Watts out-
put!

Well, have you guessed Hal's
achievement? Not to keep you
in further suspense, it appears
that over 73 DX countries have
been worked by Hal in only 10
days. Once confirmation is re-
ceived, Hal will have quallfied
for the new 73 DX Country Club
which was announced for the
first time only a couple months
ago. Hal's first contact was with
LU3EEC on 28.750, and QSO
number seventy-three came
only 9 days later when he ex-
changed signal reports with
6W8FZ on 14.220 MHz.

Not one to give up, Hal pro-
ceeded past the 100 mark,
having reached that goal on the
thirteenth day, and is well on his
way to 200 countries as you
read this. As a matter of fact,
Hal Is so insistent on breaking
records that he didn’t even take
the time to put his lettertome in
the mallbox for fear he might
miss a “new one” while away
from the radio. Instead, his XYL
was delegated the duty of put-
ting the letter in the hands of
the postman for delivery. Talk
about dedication!

Neither Hal nor | know if this
feat is a world record or not! |
would think not too many (if

any) could claim such an ac-
complishment, which, | might
add, was completely inde-
pendent of contest operation.
Whether a world record or not,
Hal deserves a hearty congrat-
ulations from us all... al-
though at the same time |
wonder if perhaps there
shouldn’t be a law against a
crime like this.

Should any readers have a
similar success story, why not
drop us a line? Keep the details
brief and straight to the point.
Can you top Hal's new record?

The other day | received a let-
ter from Vic Misek W1WCR, who
represents the Top Band SSB
Net. For those not familiar with
the term, “top band” refers to
those frequencies assigned the
160-meter segment of the radio
spectrum. This band also has
been referred to as the “gentle-
man’'s band'” on occasion,
largely due to the carefree,
easygoing pace that appears so
predominant on the band.

The Top Band SSB Net was
formed in February, 1972, by a
small group of operators com-
posed of W2FWU, K2ANR,
W2UBL, W2IMB, and W4NVN
(formerly W1GJE). Over the

Continued on page 196

DIPLOME

The International Telecommunications Union awards this diploma to.

SAMPLE

— In of his achi

ent in loggmng

of amateur radio

statlons located in the territory of 100 or more member Admimistrations of the Union.

International Amateur R adio Club
Award Manager

International Telecommunications Union
Secretary General
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Leaky Lines

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Lest any of you out there in
Ham Radioland have somehow
gotten the idea that old Dave
has curled up his toes and given
up his perennial nit-picking and
hump-bustin’, let me hasten to
assure you that such is far from
the case. | have been lying
doggo, as our VK and ZL friends
are apt to put it, but this has not
been due to a change of heart or
mind on my part. It's just that
I've been kept rather busy with
other matters. But | can no more
change my sour disposition
than the proverbial leopard can
change his spots—once a
crank, always a crank.

The fact is that for every rot-
ten situation that gets cleared
up, there are many more that
spring up in its place. If it isn’t
one thing, it’s another. When
Pandora opened up that legen-
dary box, she released troubles
enough to plague amateur
radio, too, as well as all other
human institutions. Why should
we be exempt? After all, does
anyone know of any other field
in which the well-known Mr.
Murphy (of Murphy’s Law) is as
ubiquitous as he is right here
amid the kilohertzes and mega-
hertzes?

So, while | haven’t been tran-
scribing my various chronic dis-
pleasures and gripes in death-
less prose, | must report that, to
paraphrase a popular song of a
few seasons ago, “the beef
goes on!”

Listening to a W4 discussing
a potential operation in one of
the rare countries | still need, |
decided to wait until his QSO
with a VE ended, then break him
to query him about it. While |
stood by, listening, a loud
twenty-over-nine carrier was
thrown on the frequency. The
tester took his good old time; he
spent about a minute and a half
tuning up his exciter and
another minute firing up his
final. After that, he QSYed
about three kilohertz up the
band, where | could hear his
splatter while he called CQ DX.
His signal was plenty strong,
and | couldn’t miss the little
metallic ping when he worked
the mike switch on the VOX-less
transmitter.

At length, the W4 and his VE
contact signed, so | broke in
and called the former, announc-
Ing my call. | had scarcely com-
pleted the shout when the VE lit
into me like an avenging angel
of retribution. To tell the truth, |
was stunned at this. As old
Chester Riley used to sayon TV,
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“What a revoltin’ development.”
The VE blasted me: “*What'’s the
idea of putting a loud carrier on
an occupied frequency. Where
did you get your license, at
Sears?”

| stuttered and stammered:
“But-but-but | didn’t .. . "

“When will lids like you learn
to check the frequency before
you start barreling right in with
carriers?” he continued.

| was shocked ... for a
couple of seconds, | could come
up with zilch in the way of a
comeback. | wanted to say
something to put him in his
place, but under the cir-
cumstances, | concluded that it
would probably be useless.
After all, anyone who assumes
that you're guilty of some in-
fraction against him, even if he
has no proof of it, is not likely to
accept a reasonable explana-
tion. He is bound and deter-
mined to continue to be con-
vinced that he is justified in his
allegation.

Resigned to this unpleasant
reality, | spun my vfo to another
frequency and fought against
the impulse to go back to him,
chew him up, and spit him out!

So | did not find out about the
DX operation they were discuss-
ing. But the way my luck has
been running lately, it probably
would have been a pirate
anyway. At any rate, that’s what
| keep telling myself.

And speaking of DX, | simply
cannot understand why the DX
Advisory Committee consis-
tently rejects the suggestion
that the present game be ter-
minated and a brand new one
inaugurated. You have an Honor
Roll which, for all practical pur-
poses, will remain exactly as it
has been for years, with virtually
no chance for anyone to dis-
place the occupants. They are
like squatters who barricade
themselves behind the battle-
ments. Should anyone have the
temerity to suggest that this Is
not a healthy situation, the
Committee Invariably rejects
any idea of a change. Yet it is
perfectly clear that unless
changes are brought about, the
best that any relatively new DX-
er can achieve is one of the
lower rungs on the Honor Roll
ladder. | will not go through the
rather tedious explanation of its
mechanics, but a bit of surface
examination will easily disclose
the reasons.

What it boils down to, in es-
sence, Is that there has never
really been any real logic used
in determining what shouid and
should not be counted as a
country. | cannot understand
how anyone can include any

location which is incapable of
sustaining life—all those reefs
and atolls that are under water
all or part of the time...the
only life they sustain are
seagulls and crabs! By the
same token, there are still so-
called legitimate countries on
the DXCC list which have re-
mained off the air for decades
and even entire generations!
From all indications, they are no
closer to permitting ham opera-
tions now than they were on the
very day amateur radio was shut
down. The only signs of activity
are those constant unfounded
rumors about some uniden-
tified DXpeditioner “who has a
license to operate.” But when-
ever you check with such per-
sons, if you do manage to
locate them, they invariably say
that they do not have such of-
ficial sanction. A friend recently
ran such a rumor down to earth
and received a letter from the
chap In question. He stated that
there was absolutely no founda-
tion for a singie word of it!

Consider the question of Bur-
ma, XZ2, for example. The
foreign Callbook still lists a
number of licensed amateurs in
Burma, but that country’s
amateur operations have been
prohibited for years. The
government adamantly refuses
permission for its own nationals
to operate, and it is said that
equipment has been con-
fiscated and constant sur-
veillance over amateurs makes
it impossible for outsiders to
contact them, even by mail.
There is no indication that Bur-
ma Intends to relent . . . it looks
like a permanent situation.
Why, therefore, still iInclude Bur-
ma on the DXCC list?

But while it is still on the list,
those few Honor Roll members
who worked it when it was avail-
able (very few indeed, for our
numbers have grown enormous-
ly since that remote time) are
still credited with it. If it were
deleted, of course, this would
tend to equalize the chance for
newer DXers to make the Honor
Roll and to ascend the rungs of
the ladder. As long as it remains
on the list, those who have it
credited enjoy an advantage
impossible to overcome; their
position on the Honor Roll re-
mains unassailable.

But Burma is not the only
example. Kamaran Island,
VS9K, is another. And there are
several in which the same con-
dition prevails.

| firmly believe that any coun-
try which does not produce any
activity for a reasonable period
of time, say ten consecutive
years, should be automatically
deleted from the countries list.
For as long as they are allowed
to remain, the top dogs on the
Honor Roll will continue to en-
joy this advantage. The rest of
the DX fraternity cannot pos-

sibly compete fairly under such
a circumstance.

. o ow oW

Incidentally, a new racket has
developed. Some foreign
stations, aware that since the
increase in the price of Inter-
national Reply Coupons has im-
pelled many to enclose *“green
stamps” instead, have taken to
deliberately ignoring first mait-
ings and even subsequent ones.
They simply pocket the dollar
bill and just sit back and wait for
a second buck to come in the
daily mail. In this way, an active
operator can practically
guarantee a tidy little flow of
dollar bills for himself. Unfor-
tunately, some of these birds
are really a bit too gluttonous.
After they milk the pigeon who's
seeking their QSL, they fail to
send it to him at all. | think that
an active file of such operators
should be maintained by DXCC,
and if it appears that this sort of
chiseling is a regular thing, the
guilty party should be dis-
qualified from DXCC participa-
tion and his name and call
shouid be publicized so that the
DX fraternity can be made
aware of the racket.

As things now stand, this
crooked scam can go on and on
for years and nothing is done to
terminate it.

Present costs of new equip-
ment, high though they may be,
do not seem to be much of a de-
terrent. I’'ve never heard so
many new rigs on the air . . . evi-
dently price is no object. One
noticeable result of the prolif-
eration of the new state-of-the-
art gear is a general improve-
ment in the quality of signals.
Some of these rigs sound truly
magnificent. It's pretty easy
nowadays to spot the oid
clunkers when you hear them.
And there are still plenty of
them in use. Just tune back and
forth across the phone bands
and you can hear the unsup-
pressed carriers and all the slop
generated on the unwanted
sideband. Some of the old birds
who use them have very raun-
chy signals, yet you will often
hear their contacts telling them
that their audio quality is fine.
Some of them drift all over the
place. But that makes no never
mind . .. the guy they’re work-
ing is drifting right along with
them, and besides, his hearing
acuity has fallen off so badly
that he can't tell the difference
anyway.

To get back to the subject of
prices, have you seen the pres-
ent selling price on the S-Line?
I've been running mine for a
long time, and as | recall, |
bought it back in about 1963 for
less than $1500, including trans-
mitter, power supply, receiver,
and station console. At today’s

Continued on page 194



For some, only the best is good enough.

In every discipline there is one definitive statement of
quality. In driving it’s Rolls Royce, and in amateur radio it’s
Vibroplex. Vibroplex introduces the definitive statement for
2m FM Transceivers: The Vibroplex 225 SL. From now on,
all others will be compared with its quality, performance, and
sense of pride it will give its owners. Since 1890 Vibroplex has
set the standard in its field, and Vibroplex owners have been
perceived by their fraternity as the highest achievers and most
skillful practitioners of their art. Frankly, the Vibroplex 225
SL is not for everyone. It is for those who wish to defy
mediocrity; who wish to state that they appreciate owning
only the best. We know you’ll agree.

Like our world famous “‘bugs’’, our design concept was
simple. First we built a unique transceiver with unmatched
performance characteristics; then we added advanced digital
circuitry to allow you to operate it to suit your own style. We
think that amateurs who want to operate in style, with the
best equipment, will have only one choice: the Vibroplex 225
SL.

In designing the ultimate 2m radio, we asked you, the
customer what you wanted. Here is what you said: ‘. . . front
end selectivity, ”* *“. . . a good receiver,”” **. . . eliminate
intermodulation.’” And we listened. Never before has such a

vanced circuit design intermodulation is a thing of the past.
Our specs say we're the best and your field test will prove it.
Add state-of-the-art 10 pole filters and you have IF adjacent
channel selectivity of remarkable quality. We say we have the
best transceiver on the market. When you test it, we know
you'll agree. Next you said: **. . . make it flexible,”” **. . . easy
to operate,” *“. . . good looking.’’ Again we listened.

Designed for mobile or fixed use, this radio is microcomputer
based to provide unequaled operating flexibility; sixteen
completely flexible, programmable memory channels (no
diodes); memory channel monitoring (lets you operate on one
channel while monitoring another for a friend); any trans-
mitter off-set (programmable from the front panel); two
scanners—one to tune the band,the other to scan the memory
channels; selectable pause/latch, pause defeat feature with
programmable pause from .5 sec. to 10 sec. This feature takes
all the effort out of making the next contact. Full | year
Vibroplex warranty against defects. And good looking? Well,
you tell us!

For a brochure on the most exciting radio this year, write
us, or better yet, give us a call. But, if you are really serious,
ACT NOW to be sure of receiving yours soon. The Vibroplex

superior receiver been built. By using an advanced dual-gate : Company Inc., P.O. Box 7320, 476 Fore Street, Portland,
MOSFET and a five-pole, high-Q torodial filter in an ad- TRV ‘Maine 04112, (207) 775-7710.

VIBROPLEX S

‘‘the oldest name in amateur radio”’
Since 1890

v” Reader Service—see page 243 25



% ) ‘ vy

THE DAVESINGS
‘ = ) ] : i AW , o J——'_

The age of tone control has come to We make the most reliable and complete

Amateur Radio. What better way to utilize  line of tone products available. All are

our ever diminishing resource of fre- totally immune to RF, use plug-in, field

quency spectrum? Sub-audible tone replaceable, frequency determining

control allows several repeaters to share = elements for low cost and the most

the same channel with minimal geo- accurate and stable frequency control

graphic separation. It allows protection possible. Our impeccable 1 day delivery

fram intermod and interference for is unmatched in the industry and you are

repeaters, remote base stations, and protected by a full 1 year warranty when

autopatches. It even allows silent moni- our products are returned to the factory

toring of our crowded simplex channels. for repair. Isn't it time for you to get into
the New Age of tone control?
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TS-1 Sub-Audible Encoder-Decoder « Microminiature in
size,1.25"x2.0"x 65" « Encodes and decodes simuitaneously o
$59.95 complete with K-1element.

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

ME-3 Sub-Audible Encoder « Microminiature in size,
measures .45" x 1.1" x .6" » Instant start-up « $29.95 complete
with K-1element.

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

PE-2 Two-Tone-Sequential Encoder for paging « Two call
unit « Measures 1.25"x 2.0"x 65" « $49.95 with 2K-2 elements.
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SD-1 Two-Tone Sequential Decoder « Frequency sange is
268.5-2109.4 Hz » Measures 1.2" x 167" x .65 « Momentary
output for horn relay, latched output for call light and receiver
muting built-in « $59.95 with 2 K-2 elements

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder «
Frequency range is 67.0- 263.0 Hz sub-audible or 1650 - 4200 Hz
burst-tone « Measures 4.25" x 2.5"x 1,57 « $79.95 with

12 K-1 elements.

ST-1 Burst-Tone Encoder « Measures 95" x .5" x 5" plus
K-1 measurements « Frequency range is 1650-4200 Hz « @
$29.95 with K-1element

RS
’ COMMUNICATIONS SPECIALISTS s

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




Interfacing

/Microcomputer

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

In the September column, we
described several different
seven-segment display inter-
faces as well as programs that
can be used to display informa-
tion on these displays. Here we
shall describe the hardware and
software required so that infor-
mation can be entered into a
microcomputer using a key-
board. There are a number of
other general-purpose devices
that can also be used to enter
information into a microcom-
puter, including thumbwheel
switches, analog-to-digital con-
verters, thermostatic switches,
and pressure switches. Of ali
the different input devices,
keyboards are probably the
most popular, simply because
they are the most general-pur-
pose input devices.

There are basically two types
of keyboards that are used with
microcomputers: hardware-en-
coded and scanned. A hard-
ware-encoded keyboard, re-
gardless of the type of keys
used (metallic contact, Hali ef-
fect, capacitive), produces a
unique code for each key. The
code produced by each key may
be ASCIl, EBCDIC, binary, or

ASCHI

_°<}_

BCD. The encoder section of
the keyboard also produces
some sort of strobe pulse, or
logic level change, to indicate
that a key is pressed.

Owing to recent advances in
integrated circuit technology,
the encoding logic may not only
produce a unique key code, but
may also transmit the code as
an asynchronous serial char-
acter. A number of integrated
circuits that can be used to en-
code individual key closures In-
clude the AY-5-3600 (General In-
strument Corporation), the
MM74C922 and MM74C923 (Na-
tional Semiconductor Corpora-
tion), and the 8279 (Intel Cor-
poration). A typical hardware-
encoded keyboard interface is
shown in Fig. 1. Because the
hardware in the keyboard al-
ready encodes the key closures,
the software required to sense a
key closure and input a key
code is very simple (see Fig. 2).

The first instruction in Fig. 2
inputs the strobe line, or flag, of
the keyboard into the 8080's A
register. If the flag is a logic
zero, then no key in the key-
board is pressed. If the flag is a
logic one, then a key is pressed.
The ANI instruction sets all the
bits in the A register to a logic
zero with the exception of bit
DO, which represents the state
of the keyboard's flag. If the flag
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Fig. 1. A simple hardware-encoded (ASCII) keyboard interface.

/TH1S SUBROUTIME SEVSES A KEY CLOSURE OY Al
/ASCl1 KEYBOARD AND THEV INPUTS THE EIGHT-BIT

/PARALLEL ASCIl KEY CODE.

KEYIN, IN /INPUT THE DATA WORD THAT COVTAINS
001! /THE STATUS BIT FOR THE ASCI1 KEYBOARD
Al /SAVE OVLY THE STATUS BIT FOR
0ol /THE KEYBOARD
JZ /JMP BACK TO KEYIN IF THE STATUS bLIT
KEYIN /1S ZERQ, BECAUSE NO KEY 1S PRESSED
]
N /A KEY 1S PRESSED, SO INPUT THE
000 /ASCI1 CODE INTO A
AVl /SET THE PARITY BIT TO
77 /A LOGIC ZERO
RET /AND THEN RETURN TO THE CALLING PROGRAM

Fig. 2. A simple ASCII keyboard input subroutine.
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is a logic zero (no key is
pressed), the A register will con-
tain zero as a result of the ANI
instruction and the JZ (jump on
zero) instruction to KEYIN will
be executed. When a key is
pressed, bit DO of the A register
will be a logic one after the first
IN instruction is executed. As a
result of the ANl instruction, the
JZ to KEYIN will no longer be ex-
ecuted. Instead, the second IN
instruction will be executed,
which will cause the code for
the key that is pressed to be
read into the A register. This in-
Struction also causes the key-
board’s flag to be cleared. The
keyboard flag must be cleared
before the 8080 calis the KEYIN
subroutine again, so that the
8080 does not sense that the
same key is pressed. Remem-
ber, the key has only been
pressed once. After the key
code is input, the second ANI in-
struction sets the parity bit (D7)
of the code to a logic zero. This
means that the programs that
call KEYIN can be used with
keyboards that generate odd
parity, even parity, or no parity.

Another type of keyboard that
is often used with microcom-
puters is a scanned keyboard.
This type of keyboard, like a
multiplexed display, requires
very little interface hardware
but requires a large amount of
software. Typically, scanned
keyboards are used in calcu-
lators, microwave ovens, single-
board microcomputers, and
low-cost microcomputer-based
games. The interface for a
16-key keyboard, arranged as
four columns of four keys, is
shown in Fig. 3. The software
that causes the 8080 to scan the
keyboard and generate a unique
code for each key is listed in
Fig. 4. This software has to per-
form many of the functions that
were previously performed by
the hardware-encoding logic.
For instance, the software must
(1) sense a key closure, (2) de-
bounce the key closure, (3)
determine which key is pressed,
(4) generate a unique key code
for the key that is pressed, (5)
wait for the key to be released,

and (6) debounce the key open-
ing.

To detect if a key in the
keyboard is pressed, the 8080
outputs a logic zero to one of
the columns of keys and a logic
one to the remaining columns.
If one of the keys in the column
that is being “driven” by the
logic zero is pressed, the 8080
will input a logic zero and three
logic ones into the A reglster. If
no keys in the column being
driven by the logic zero are
pressed, the 8080 will input four
logic ones. If this occurs, the
8080 will test another column of
keys with a logic zero.

At the beginning of KEYSCN
in Fig. 4, the Dregister is loaded
with three, the code for the first
key closure that can be detect-
ed. The B register is loaded with
11111110 (octal 376, hex FE), the
first test pattern that will be out-
put to the scanned keyboard.
The test pattern is then moved
to the A register where it is out-
put to the keyboard. The same
test patternis then rotated once
to the left, and the result,
11111101, is saved in the B
register. The 8080 then inputs
the row data of the keyboard
and sets bits D7-D4 of the A
register to zero (ANI 017). If no
key incolumn A is pressed (keys
3,7, 11, or 15), the A register will
contain 017. If one of the keys in
column A is pressed, the A
register will not contain 017.
Therefore, the JNZ to NXTKEY
will be executed if one of the
keys in the A column is pressed.
If no key in this column is
pressed, the 8080 executes the
DCRD instruction, causing the
content of the D register to be
decremented from three to two.
Since this value is not equal to
377, the 8080 jumps back to
NXTGRP, so that the B column
of the keyboard can be tested.
Remember, the B register al-
ready contains the test pattern
required to test this column of
keys.

If a key In the A column Is
pressed (3, 7, 11, or 15), the 8080
calls the DELAY subroutine at

Continued on page 193
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Fig. 3. The interface for a 4 x 4 matrix keyboard.
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‘MICROlOG 'ATR -6800

OrpORLTION

-
ATR-6800 comes ‘'FULLY LOADED”’ with all options
Direct hook-up to your Transceiver ~ Nothing else to buy
o AFSK Generator with programmable MARK/SPACE ¢ Real time clock
e Computer enhanced dual toné demodulator s Autoldent for CW/RTTY
e Audio-visual tuning aids plus scope output e Morse 1-199 WPM
e Automatic Response (WRU) ¢ Baudot 60, 66, 75, 100, 130 WPM
¢ 10 programmable message memorics o ASCII 110-4800 baud; Upper & lower case
e 4 programmable SELCAL memories ¢ Printer-Speed Converter output
¢ Non-volatile (battery backup) memory e Cassette ‘‘Brag Tape’” record/play interface
e 2000 character text buffer e Computer mode (M6802) 4K byte RAM
e Split Screen - Type & Edit while receiving o Full/half Duplex Computer Terminal Mode
e Black or white; Normal or Zoom display e 16 1/0 lines for external control

\

»,
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Plus much, much more . . .

ATR-6800 video terminal with built-in AFSK modem
and nine inch video monitor. Amateur net $1895.

Ask your dealer or call for additional information.

Prices subject to change.
O\
master charge

M, C R 0'. OG 4 Professional Drive — Suite 119
THE IITEABANK CARD +» M§5 Gaitheerurg' MaIYIand 20760

U ywﬁ&sd CORPORATION Telephone (301)948-5307




Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

5 CONTINENT WORLD RTTY
CHAMPIONSHIP
1979-1980
Sponsored by IATG-Radio-
communications

IATG-Radiocommunications
and CD Publications, in contin-
uation of their more than 10
years of activity promoting the
most advanced radio amateur
techniques, have decided to
sponsor a new series of con-
tests for teletypers of all con-
tinents.

The purpose of the contests
is not only to increase interest
among radio amateurs for the
radioteletype, but also to pro-
mote interest in long-range con-
tacts, that is, to stress intercon-
tinental contacts rather than
domestic and intracontinental
contacts as in previous con-
tests.

For this purpose, IATG and
CD have organized the follow-
ing three contests: Australia-
Oceania and Asia RTTY Flash
Contest—3/4 November 1979;
North and South American
RTTY Flash Contest—19/20
January 1980; Europe and
Africa RTTY Giant Flash Con-
test—9/10 March 1980.

For each of the three con-
tests, there will be a general
winner plus a winner from each
of the two continents involved.

Separate standings for each
continent plus a general stand-
ing for each contest will be pub-
lished in CQ Elettronica Mag-
azine and other magazines and
points will be awarded as fol-
lows:

a) For contest winners: first
place—50 points, second place
—46 points, third place—
43 points, fourth place —
41 points, fifth place —
40 points, etc., 44th place—1
point.

b) For continental winners
(e.g., Australia-Oceania and Asia

in the first contest): first
place—25 points, second place
—22 points, third place

—20 points, fourth place—
18 points, fifth place— 17 points,
etc, 21st place—1 point.

Standings are independent,
that is, continental winners can
also be general winners.

At the end of the three con-
tests, continental and general
standing points will be totaled
and a World Champion of the 5
Continents will be declared ac-
cording to the new final stand-
ing obtained.

Grand prizes, as usual, are re-
served for the four first place
winners. Consolation prizes
along with medals and cer-
tificates will also be awarded.

AUSTRALIA-OCEANIA AND
ASIA RTTY FLASH CONTEST
Contest periods:

0800 to 1800 GMT November 3
0800 to 1800 GMT November 4

This contest is sponsored by
IATG-Radiocommunications to
increase interest in intercon-
tinental communications. Ex-
perience gained from this con-
test will be incorporated into

the organization of future con-

tests. All suggestions and con-
structive criticism are welcome.
The DXCC list will be used ex-
cept that the VE/VO, WIK, VK,
PY, LU, JA, and UAQ/9 call areas
will be considered as separate

Nov 3-4 ARRL Sweepstakes—CW
RSGB 7 MHz CW
Australia-Oceania and Asia RTTY Flash
Nov 10-11 CQ-WE Contest
IPA Contest
Delaware QSO Party
Nov 11 OK DX Contest
Nov 17-18 ARRL Sweepstakes—Phone
Austrian 160 CW Contest
Nov 24 DAFG Short Contest—SWwW
Nov 24-25 CQ Worldwide DX Contest—CW
Nov 25 DAFG Short Contest—VHF
Dec1-2 ARRL 160 Meter Contest
TOPS CW Contest
North Carolina QSO Party
Connecticut QSO Party
Dec 8-9 ARRL 10 Meter Contest
Dec 22-23 Teenage Radio Sprint
Jan5-6 QSL Exchange Contest
Jan19-20 North and South America RTTY Flash
Feb2-3 South Carolina QSO Party
Mar9-10 Europe and Africa RTTY Giant Flash
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Results

RESULTS OF THE 9TH
WORLDWIDE SSTV
CONTEST 1979
Sponsor: IATG—Radio-:
comunicazioni

1) SMSEEP 32,032
2) WB9OGS 31,360
3)IVMYV 30,688
4)10PCB 26,418
S) WewDL 25,974
6) HAGJI 21,216
7)G3wWw 18,800
8)HA1ZH 16,224
9) HASKBM 14,952
10) 14LRH 14,608
SwL

1) Tonezzer Luciano 1,722
2) Hans Schalk 378

countries. Use all amateur

bands from 80 to 10 meters. Op-
erating classes include single-
or multi-operator, single trans-
mitter, and SWLs.

EXCHANGE MESSAGE:

RST, number of the QSO, and
continent.
SCORING:

Score 1 point per 80- or
40-meter QSO, 2 points per
20-meter QSO, 8 points per
15-meter QSO, and 12 points per
10-meter QSO. No points or
multipliers for contacts with
one’'s own country. Only 2x
RTTY QSOs are valid. Each sta-
tion may be contacted only
once on any band; additional
contacts may be made with the
same station if a different band
is used. Multipliers are given for
countries and continents. A
multiplier is given for each
country worked on 20-10
meters. No muitipliers for 80-40
meters. A separate multiplier
may be claimed for the same
country if a different band is
used (max. of 3 times). Only
countries which appear in at
least 5 other logs will be valid as
multipllers. One’s own country
is not valid as a multiplier. The
continents are valid as
multipliers; for contacts with
Europe and/or Africa, the
sender and the receiver will
each be assigned 100 points as
multiplier. 50 points will be
assigned for each of the remain-
ing continents contacted. An
additional 100 points will be
given for each contact with
Australia-Oceania and/or Asia
on 15 or 10 meters. Total points
times total number of countries
times total continent points
plus total Australia-Oceania
and Asla station points equals
total score. Also, there are two
promotional periods included in
the contest: Saturday, Novem-
ber 3, between 1300 and 1400
GMT, and Sunday, November 4,
between 1600 and 1700 GMT.

Stations operating from NA, SA,
EU, and AF contacting
Australla-Oceania and/or Asia
during these hours will double
their points for these periods.

RTTYers entering logs in the
contest who have not par-
ticipated in previous contests
will receive an additional bonus
of 5% of their final score. Win-
ners of previous RTTY Cham-
pionships will receive 10% of
the total final score; there is an
8% handicap of the total final
score for the winner of one or
more previous RTTY contests.
This contest is also open to
RTTY SWLs with the same scor-
ing.

ENTRIES:

Use one log for each band.
Logs must contain date/time in
GMT, callsign, RST, QSO
number, continent sent and re-
ceived, country, and continent
multipliers, points, and final
score. In order to qualify, all
logs must be received not later
than December 15th. Send all
logs to: Prof. Franco Fanti, Via
A. Dallolio n 19, 40139 Bologna,
Italy. Grand prizes are reserved
for the four first place winners.
Consolation prizes along with
medals and certificates will
also be awarded. Logs with
compiling errors which exceed
10% of the final score will be ex-
cluded from the finai standing
and will receive/serve only as
check logs. Logs will not be
returned.

REMEMBER: this contest is
valid towards the tinal standing
of the 5 Continent World Cham-
pionship!!!

IPA CONTEST
Contest Periods:
Saturday, November 10
0800 to 1000 GMT
1400 to 1700 GMT
1800 to 2000 GMT
Sunday, November 11
0800 to 1000 GMT
1400 to 1700 GMT
1800 to 2000 GMT

The International Police
Association Radio Club—Sec-
tion Francaise (IPARC) has or-
ganized a contest which will en-
able participants to work the
Sherlock Holmes Award. The
contest is open to all radio
amateurs and SWLs. General
call is “CQ IPA.”” Non-members
may contact only members.
EXCHANGE.

Non-members send RS(T) and
serial number. Members send
IPA, RS(T), and serial number.
SCORING:

Every completed QSO counts
2 points on 80 and 40 meters, 4
points on 20, 15, or 10 meters.
Staions may be worked once
per band. Cross-mode and
cross-band contacts are not
valid. Multiplier is the namber of
IPA countries worked per band.
Final score then is the total

Continued on page 196



( MFJ SUPER

CW/SSB
FILTERS

Lo z ©J $5Q95

MFJ-721 SUPER SELECTOR CW/SSB FILTER
gives 80 Hz BW, steep SSB skirts, noise limiting.

CW Filter gives 80 Hz BW. No ringing. 8
poles give super Steep skirts (60 dB down one
octave from center freq. of 750 Hz). No tunable
filter can match performance. BW: 80, 110,
150, 180 Hz. Reduces nolse up to 15 dB.

SSB Filter improves readability. Reduces
splatter, hiss, static, noise, hum. IC active filter
has 375 Hz highpass cutoff; 2.5, 2.0, 1.5 KHz
(36 dB/octave) lowpass cutoffs.

Works with any rig. AM, SSB, CW. Plugs into
phone Jack. 2 watts for speaker. Inputs for 2
rigs. Speaker and phone jacks. Phones disable
speaker. OFF bypasses filter. 8-18 VDC, 300
ma. 10x2x6 in. Optional AC adapter, $7.95.

Switchable noise limiter for Iimpulse noise;
trough clipper removes background noise.

Simulated stereo for CW lets ears, brain re-
ject ORM. Yet, hear off frequency calls.

54495 &

THIS NEW MFJ-720 DELUXE SUPER CW FIL-
TER gives you 80 Hz BW that is 60 dB down
one octave from center frequency. 8 poles give
super_steep skirts with no ringing for razor
sharp selectivity that no tunable filter can match.

Bandwidths: 80, 110, 180 Hz. Center freq.
750 Hz. Up to 15 dB noise reduction.

Noise limiter. Plugs in phone jack. 2 watts
for speaker. 2x4x6 inches. Requires 9:18 VDC,
300 ma. Optional AC adapter, $7.95.

e § [ | JEEn -
| Ski ] 29 28

THE CWF-2BX SUPER CW FILTER AND SBF.
2BX SSB FILTER are same as in the MFJ-721
less speaker amplifier, noise limiter. Plus in rig
to drive phones or connect between audio Stage
for speaker operation. 9 V battery. 2x3x4 in.

Try it. It not delighted return within 30 days
for refund (less shipping). One year unconditional
guarantee. Order today. Call toil-free 800-647
1800, charge VISA, MC. Or mail check, money
order. Add $3.00 shipping. v M52

CALL TOLL FREE ... 800-647-1800

For technical Information, order/repair status, in
Miss., outside continental USA, call 601-323-5869.

MFJ ENTERPRISES, INC.

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

VINEYARD AMATEUR RADIO

k v V75

SCANNERS * SCANNERS * SCANNERS

Jechnical Glinic

\_ BOX 494, MISSISSIPPI STATE, MS 39762 J

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

»F Send today for FREE copy of
NEW CATALOG WS-79 — and Supplement!
Address Dept. 73 e Phone: 419/227-6573

(1-805-485-0942 ) \

we sell Ten-Tec, Alda, SST, Wilson,
Lunar, Mirage, and many others for less.

* INTRODUCING %
The RM-101 and TS-820 rcvr mod kit

If you own a YAESU FT-101 Series
Transcelver or a Kenwood TS.820, the
“RM" series mod kits will greatly improve
AGC characteristics and signal-to-noise
ratio, as well as reduce strong signal
overload and internal noise.

Best of all, at $14.95, the “RM" Series
kit is an excellent investment in improved
receiver performance.

Drop us a card or call for our low prices

v}

Vineyard Amateur Radio

4407 Vineyard Rd. ===
Oxnard, CA 93030 &2

2

YOU'VE SEEN THE REST, NOW BUY THE BEST

HAM SCAN-2
Kenwood 7400A, KDK 2015R, KDK 2016A, Pace

Comm I, Midland 13-510, HW-2036, others

@ Features one channel of memory, without nesd
of resetting disls to zeros as required by others.

® Unit mounts totally inside of rig, no external
boxes.

® Scanning rate 200 kHz nom, not 50 kHz, with a
3 second pause on all active channels before
resuming scan.

@ Mike-mounted switch provides 3 functions:
scan start/stop, remote frequency increment-
ing, and transmit interlocking when in active
scan mode.

@ Totally assembled and tested $59.95 $1.50
shp.

Order HAM SCAN-2 end please apocify type of rig

P.0. BOX 636
STERLING HTS. MI 48078
Phone Orders Call: (313) 286-4836
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+” Reader Service—see page 243

All Bands
Preamplifier

* Improved

reception. For
receivers and transceivers.
e Continuously tuneable 1.8-54

MHz. Covers all amateur
bands 160 to 6 meters; all
shortwave broadcast tands.

* Low noise figure. Up to 20 db
gain. Reduces image and
spurious response.

Here is an exciting new device
to improve your reception on all
bands 1.8 10 54 MHz. It gives up
to 20 db extra gain and the low
noise figure of a dual gate FET
to pep up your noisy receiver or
transceiver. And it adds a high
Q tuned circuit to give improved
overload capability and image
reduction. Makes that tired old
rilg come to life again. Even
helps new models dig into weak
signal territory.

Works with all transceivers up
to 350 watts input power. A
unique and improved circuit
automatically bypasses the pre-
amplifier when the transceiver
transmits.

A built-in 117 volt AC supply
and a connecting coaxial cable
for the transceiver are included.

Order yours now! Price $89.50
plus $3.00 shipping/handling
U.S. & Canada. Calif. residents
add sales tax.

Palomar

Engineers

Box 455! Escondido, CA. 92025
Phone: {714] 747-3343
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New Products_

REVIEW OF MAGGIORE COR
IDENTIFIER

Everybody wants to build a
repeater, it would seem. Many
groups are stopped by the high
cost of a ‘‘store-bought’’
machine and are unable to han-
dle the task of designing the
necessary logic for the iden-
tifier and COR circuits. If you fit
this category, however, take
heart. | was asked todo areview
of the Maggiore COR Identifier,
and since | have designed units
for a competitor, it was felt that
| would understand the unit and
be able to appraise it in a knowl-
edgeable manner. Before | get
into the details of this unit, let
me say this: If you are wanting
to build a repeater, take a look
at this unit.

When looking at the board,
the first thing that you will
notice is the diode matrix
located at one end. The board
given to me to test had 58
diodes installed. My first
thought was, “Who wants to
figure out and stuff all of those
diodes?” My next thought was,
“This unit comes wired and
tested and diodes are a sure
and safe way to program an ID."”
Upon closer examination, |
found that the ID may be set for
a short ID and the whole matrix
does not have to be scanned,
which is a nice feature.

Another nice thing about this
unit is the provision for running
a backup battery. If primary
power fails and the repeater is
running on battery, this unit pro-
duces a distinctive beep to sig-
nal the user that the repeater is
on battery.

Interfacing this circuit to
other circuitry should be a snap,
because three inputs are provid-

ed for squelch information. One
looks for a high-to-low logic
change, one looks for low-to-
high logic change, and finally
another looks for a small volt-
age change in the noise am-
plifier of the receiver. It would
seem to me that this covers just
about every possible need that
might arise in building your
repeater.

The COR also provides a
choice between an adjustable
time-delay drop or an instant
drop with the drop of the re-
ceived carrier. This COR/ID cir-
cuit also has a built-in timer for
the ID circuit. Assuming the re-
peater has been sitting unused
and somebody keys it, the ID
will cycle once and the timer
will trigger. Until the timer times
out, the repeater will not ID
again. This is a good way of do-
ing the ID time as the repeater
will only ID while the repeater is
in use. If the repeater has IDed
and activity stops, the repeater
will not ID at the end of the time
cycle as the trigger that keys
the ID after the timeout is the re-
celved carrier and that is not
present since activity has
stopped. The ID circuit pro-
duces an audio tone to go
directly into the transmitter and
has plenty of drive even to drive
a small loudspeaker.

This circuit has another nice
feature in that one of the option
modes is a “beacon’” mode. In
this mode, the unit will produce
atone withregular IDs. This fea-
ture makes this unit good for
the person who wants a beacon
and might not even be inter-
ested In a repeater.

| did find a couple of things
that | did not care for, but they
are minor. One is the optional

COR Identitier from Maggiore.
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beep. | like the idea of the beep,
but on this unit it occurs the in-
stant the COR goes, which says
that it is right on the end of the
squelch tail. In talking to the
people at Maggiore, | am told
there is an option on a separate
PC board that can be added to
allow an adjustable delay be-
fore the beep, but | am sure this
is not a problem to lose any
sleep over.

Another thing | noticed was
the timeout function. It is ad-
justable and can be disabled, of
course, but when it times out,
the repeater drops. It can be in
the middle of an ID or anything
else. The repeater would drop
off the air. If the offending car-
rier clears, there Is no way for
the other users to know, except
to give a kerchunck to see if the
repeater responds.

One very nice feature of this
circuit Is the output key. It is a
relay so that there should be no
problems with interfacing to
anything.

In way of summation, let me
state that | rate this Maggiore
COR Identifier quite high. The
design is stralghtforward; the
PC board is double-sided and of
the hightest quality. The com-
ponents are of high quality and
are common parts. The circuit
has a built-in connector so that
it can be plugged in and out as
necessary. And last but far from
least, the unit comes wired,
tested, and programmed. | say
that for the money, it’s hard to
go wrong on this deal.

Maggiore Electronics Labora-
tory, 845 Westtown Road, West
Chester PA 19380; (215)-436-
6051. Reader service number
M36.

C. W. Andreasen N6WA
Van Nuys CA

KANTRONICS' GENERAL
COMBO
Kantronics’' General Combo
Is a complete, carefully-orga-

nized program with the upgrad-
ing amateur in mind.

The General-Class Amateur
License Study Guide, SAMS
#21617, by WOXI, explains radio
circuits in an easy-to-under-
stand style. The primary pur-
pose of the text is to assist the
prospective General in obtain-
ing the General class license.

A second purpose of the text
Is to provide not only memor-
izable information for the exam,
but also usable knowledge on
electronics and practical radio
circuits. The author’s point of
view is that an understanding of
the material can then lead to a
more detailed study of elec-
tronics later and to a greater en-
joyment of our hobby, amateur
radio.

Each chapter begins with in-
troductory material and builds
on this material to form more
general concepts. The text ex-
plains the test, amateur regula-
tions, radio-wave propagation,
practical radio circuits, modula-
tion characteristics, and
transmission lines. Throughout
each chapter, sample exam
questions test your understand-
ing of the material and prepare
you for the FCC exam.

The General Cassette Tapes
discuss rules, regulations, and
radio theory in an interview for-
mat. The QSO Tape simulates
exam-like ‘‘on-the-air’ code
transmissions. It progresses
from 7% to 15 wpm. Text key
and practice exams are in-
cluded. These test your pro-
ficiency in copying the content
of the message and prepare you
for the new FCC code test for-
mat. Kantronics, Inc., 1202 E.
23rd Street, Lawrence KS 66044;
(913)-842-7745.

PERSONAL USE REPORT—
THE BEARCAT BC-250
SCANNER

In the not-too-distant past, a
great pastime was listening to

New study guide from Kantronics.



WHEN QUALITY COUNTS............

COUNT ON OPTOELECTRONICS FOR STATE-OF-THE-ART,
TOP QUALITY FREQUENCY COUNTERS AT PACE SETTING PRICES.

NEW Model K-7000 [Kit] 7 Digits 550 MHz $ 79.95
NEW Model 7010 9 Digits 600 MHz $145.00
NEW Model 8010 9 Digits 1 GHz $325.00

Note: Model K-7000 is avallable "'KIT FORM® only, other models factory assembied only. Model K-7000
requires #AC-70 Adapter ($4.95) for 115VAC Operation, AC Adapters are included with the other models. See
chart below for NI-CAD Battery Pack Option, etc.

ALL MODELS HAVE MANY STANDARD QUALITY FEATURES INCLUDING:

« ANODIZED ALUMINUM CASES - PROVIDING RF SHIELDING
e« 1 MEG AND 50 OHM INPUTS - WITH EXCELLENT SENSITIVITY

e AUTO DECIMAL PLACEMENT AT Hz AND MHz
e AC-DC or NI-CAD BATTERY PORTABLE OPERATION
e FULL YEAR 100% GUARANTEE [PARTS ONLY ON K-7000 KIT]
e NBS TRACEABLE CALIBRATION

e MADE IN U.S.A. e COMPACT SIZES: 8010 = 3" Hx7%” Wx6¥%2’D
K-7000/7010 = 1%’ H x 4% W x 5%’ D
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7010/7010.1 8010/8010.1 K-7000 KIT
600 MHz 1 GHz 550 MHz
9 DIGITS 9 DIGITS $79.95

SENSITIVITY
s | nance | we0 e, RESOLUTION TCXO TIME BASE
ARICE | O oiarts 50 OMM INPUT HI-Z INPUT aavel
25-250 MMa] 250-450 MHz{ 450 MHz2-1GMz | 10Hz - 80 MMz 12 MHz | 60 MMz | max Frea] 20-a0-c | Freq. | NPUT | PACK

K-7000 20-50 mV 100 Hz 524288 YES
kit 7995 | 550 MHz 7 $-20 mv 10-30 mv 10 550 MHz2 1-10 mv 2111 SEC 10 Hz 10 Hz 650 Mz | 16 PPM MMz NO OPTION

7010 | 1a5.00 g YES YES
10001 | 225 00 | 800 MHz 9 520 mv | 10-30 mv .3%38 3"_"1 1-10 mv 31110 SEC) Hz 1 Hz w‘g';':" 6 IP:;:‘ 10 MMz ovs';lson ovs':uson
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1 GH: -10 mv 5. -35 m 0 m Y 2 1 PP YES
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*Has precision (0.1PPM) TXCO Time Base

Enjoy the great looks and ruggedness of the RF shielded metal case. Discover unsurpassed quality throughout for years of
trouble free operation. Call or write for additional information or quick delivery of your order.

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 (305) 771-2050 Py

R V/
TERMS: Orders to U.S. and Canada. add 5% for shipping. handfing and insurance. to a maximum of $10.00 All other orders add 10 el
C.0.0. coltection fee $1.00. Orders under $15.00 add extra $1.00 handling. Regular checks must-clear before order is shipped. Flonda residents add 4% sales tax
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police calls on about 1700 kHz,
just above the standard AM
broadcast band. | can remem-
ber tuning the beautifully-cab-
ineted Zenith that stood in our
living room and feeling the ex-
citement as dispatchers sent
cars to various incidents.

In the quest for more chan-
nels and better communica-
tions, the police (and other
emergency services) have
moved to the VHF and UHF
spectrums. Public Safety Radio,
as it is called, still has police
and firefighters, news reporters,
radiotelephone calls, air rescue,
G-men, weather forecasts, and
just about any other safety ser-
vice that you might imagine.
The frequencies may be dlffer-
ent, but the excitement is still
there, and scanning monitor re-
ceivers have become the hot-
test item in consumer elec-
tronics since calculators.

Several generations of prod-
uct development have yielded
the Bearcat BC-250 scanner by
Electra. When | saw the specs
of this programmable scanner, |
had to have one. After using it
for a few months, | feel that it is
acomplete listening post in one
package.

This microprocessor-con-
trolled scanner needs no
crystals for any of its 50 syn-
thesized channels; frequencies
are entered directly by a simple
numerical keyboard. An 11-digit
LED readout displays fre-
quency, channel number, and
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function in large bold digits.

Any frequency In the five
bands (32-50 MHz, 146-174 MHz,
420-450 MHz, 450-470 MHz, and
470-512 MH2) can be entered on
any channel. Bearcat auto-
matically retunes the front end
for optimum sensitivity at any
frequency, including the
2-meter and 450-MHz FM bands.
The 50 channels are arranged in
five groups or banks of 10 each.
Each bank can be selected to
scan or bypass. This allows you,
forinstance, to put the police on
bank 1, fire onbank 2, and so on.
My favorite local repeaters are
on banks 3 and 4. If there are no
QSOs that interest me, | just
push a button and bypass those
banks.

Momentary power outages or
moving the radio to another
room pose no problems for the
BC-250. All frequencies are
stored in a non-volatile memory
that requires no battery. If
power is lost, the scanner still
retains all frequencies.

The Bearcat BC-250 has a
unique search function to find
those hidden or secret chan-
nels. Just enter an upper and a
lower frequency limit and the
BC-250 will check all channels
between the limits. Active fre-
quencies can then be read out
on the display or entered into
one of the 50 regular channels.
It's great for finding those
“secret” repeater inputs or
special channels used by the
local police.

A special 64-channel memory
is set aside for use with the
search function. In the search/
store mode, the Bearcat BC-250
will search between the limits
and automatically store the fre-
quencies of up to 64 active
channels. These can later be re-
called on the display andlor
entered into any of the 50
regular channels. The speciai
memory also can be used to
store frequencies to be by-
passed during the regular
search mode.

| hate to miss any action on
the local “DX tip-off” frequency,
so | program it on channel one.
Priority listening is a selectable
feature of the BC-250 that
allows me to hear channel 1
whenever it becomes active, re-
gardless of any other signals or
functions. This is automatically
done by momentarily sampling
channel 1 and, if active, switch-
ing to that channel.

A two-second delay can be
selected on any channel. This
delays the start of scanning
long erfough to allow a reply to
be heard on simplex channels.
When things get boring on any
channel, a lockout can be pro-
grammed. The BC-250 will then
skip over that channel when
scanning.

My favorite function available
on the Bearcat BC-250 is the
auxiliary control. This allows
selective control of accessories
connected to terminals on the
rear of the scanner. | use the

auxiliary control to record the
paramedic channels on a bat-
tery-operated tape recorder
while I'm not at home. When |
am at home and not in the
shack, a Sonalert triggered by
channel 1 lets me know that the
DX net is active.

The Bearcat BC-250 is, of
course, 100% solid state. Most
of the functions are controlled
by seven custom-designed ICs.
it has a sensitivity (12 dB
SINAD) of .4 microvolts VHF
and .6 microvolts UHF. Dual
power supplies allow operation
on 117 Vacor 12V dc. There are
external antenna and speaker
jacks on the rear, and the scan-
ner comes with power cords
and a mobile mounting bracket.
Useful even when not scanning,
the BC-250 also functions as a
highly-accurate digital clock,
displaying time to the second.
The darn thing's so exciting, my
CW is getting a little rusty.

Electra Company, PO Box
29243, Cumberland IN 46229.
Reader service number E40.

James E. Arconati KOFBJ
Creve Coeur MO

MORSE CODE PROGRAM
AVAILABLE FOR THE TRS-80

Cost Effective Computer Ser-
vices announces the AMCT-80
a program for the TRS-80 to
teach and build proficiency in
receiving Morse code. AMCT-80
(Automatic Morse Code
Teacher) is the only Morse code
program available that will auto-
matically speed up or slow
down depending on the
student’s proficiency in re-
ceiving code. Among the many
options is the ability to recelve
in single or group character
mode. Written in machine
language, AMCT-80 is available
for Level 1 and Level 2 TRS-80.
Cost Effective Computer Ser-
vices, 728 S. 10th St., Suite #2,
Grand Junction CO 81501.
Reader service number C124.

NEW MULTI-PURPOSE
TERMINATION WATTMETER

A new-concept series of
10/50/250-Watt to 100/500/
2500-watt Rf Absorption Watt-
meters/Line Terminations with
convenience features suggest-
ed by communications users
has been designed by Bird Elec-
tronics Corporation. The eight
new models are direct-reading
termination instruments for ser-
vicing 50-Ohm communications
systems and for maintaining
them at peak operation.

The new TERMALINE® watt-
meters feature three power
ranges selected by switch. This
flexibility, without the need to
transfer the crystal diode, frees
one hanhd for equipment fine-
tuning or troubleshooting. The
new series 6730 wattmeters can
be checked and calibrated in
the field to a known standard.
Frequency coverage has been
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TERMALINE® Wattmeter, model 6736, 50/250/1000 Watts.

extended and the use of Schot-
tky diodes increases long-term
reliability.

Wattmeter and load sections
are joined with the patented
quick-change QC feature, which
allows easy separation. The
load resistor can then serve as
an independent termination.

The eight models have full-
scale power values of 250, 500,
1000, 1200, and 2500 Watts and
frequency coverage of 25 to
1000 MHz or 1.5 to 35 MHz. Vswr
of the terminating loads is less
than 1.15 from dc to 1000 MHz.
The new series joins estab-
lished TERMALINE Wattmeters
with scales from 2 Watts to 150
Watts. Available from Bird Elec-
tronics Corporation, 30303
Aurora Road, Cleveland (Solon)
OH 44139, (216)-248-1200.
Reader service number B10.

NEW UHF TRANSMITTING
CONVERTER FROM
HAMTRONICS

Hamtronics, Inc., has done it
again! In the tradition of other
fine products, they have a new
UHF transmitting converter,
and just in time to gear up for
the new OSCAR Phase Ill. De-
signed to convert 28-30 MHz to

435-437 MHz or 432-434 MHz,
the new model SV4 requires 1
mW to 1/2 W of drive to give 1T W
PEP output on SSB or up to 1-1/2
W on CW or FM. If you have one
of the older 10m exciters which
doesn’t have a low power trans-
verter output, don’t worry, be-
cause instructions with the XvV4
tell you how to make a simple
attenuator. The best thing
about the XV4 is the price—it
costs much less than other
types of equipment which have
been available until now. Even
adding an LPA 4-10 10-watt
linear power amplifier, a C432
UHF receiving converter, or a
C144 VHF receiving converter to
the system, you still save a
bundle of money! The XV4 has
an oscillator output to be used
with a receiving converter if you
like to transcelve. It also has
two oscitlators, so it is easy to
change frequency ranges with-
out returning. For those who
have a 2-meter multimode rig,
an XV28 adapter is available to
allow the XV4 transmitting con-
verter to operate with a 2-meter
input signal.

For more information, call or
write for free catalog on these
and other VHF and UHF kits, in-
cluding preamps, converters,

The XV4 transmitting converter from Hamtronics.
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FM transmitters, and receivers.
Hamtronics, Inc., 65F Moul Rd.,
Hllton NY 14468, (716)-392-9430.
Reader service number H16.

A REVIEW OF THE ATLAS
TX-110

Cute little box! That was my
first impresssion as | sat down
before the dark grey and black
cabinet. | had come into
Georgetown Communications
only to browse, with not a
thought of spending a dime,
even less of falling in fove. A
very impressive price, Indeed,
but was it a receiver or a trans-
mitter?

“It’s both,” a voice behind me
said. Carl N4AA, the owner,
handed me a key and told me to
take it for a spin.

You see, the Atlas RX-110S is
Atlas’s hot new allband re-
celver, and with the addition of
the TX-110 transmitting module,
it's an all-solid-state SSB and
CW transceiving package.

Well, OK, let’'s see what it'll
do on the oval track. Ah, a
CQ...WB2XXX DE N4KJ...
Hey, instant reply, and a 589 to
boot! Semi-automatic break-in
keying, 800-Hz CW fliter, and
built-in sidetone—not bad at
all!

When | finished with the QSO,
| asked Carl for a mike and
quickly switched to 20 SSB. A
W7 answered my CQ, but a bit
high in frequency; no problem,
the RX-110S is equipped with re-
ceiver incremental tuning. I'm
impressed . . . I'll drive It home.

In the shack, | gave the little
box a real operator’s shake-
down. The transmitter runs 20
Watts input or, with the high
power module added, a full 250
Watts Is possible. The output is
broadbanded, which requires
no tuning, and Iit's fed to the
antenna via an SO-239 connec-
tor (not a cheap phono plug). In
addition to the relative output
meter on the front panel, there's
provision to monitor current to
the solid-state final amplifier.
There’s plenty of mike gain, and
audio quality is excellent. The
CW note is likewlse “clickless”
and chirp-free.

As | mentioned before, this is
a transmitting module; certain
stages of the RX-110S are re-
quired to make a complete
transmitter. All connections for
this are supplied through a
12-pin connector plug.

Jarring the receiver around, |
found the mechanical stability
excellent. Drift also is well
within the 500-Hz figure as
quoted In the manufacturer’s
specifications. The tuning dial
reads to 5 kHz with 1-kHz marks
on the tuning knob skirt. The
handy RIT control | mentioned
tunes up and down 5 kHz from
the transmit frequency. When |
switched the 800-Hz filter on a
CW signal, a clean note with lit-
tle ringing was realized. The re-

ceiver uses no rf stage, but
behold the .25 microvolts for a
10-dB S + N/N sensitivity figure.
Selectivity on SSBis 2.7kHz at 6
dB down with a 2.2 shape factor,
provided by a 6-pole crystal lad-
der filter. Image rejection is bet-
ter than 60 dB. There’s also
plenty of audio—2 Watts into
the internal 3-inch speaker.
Dynamic range is rated at a ter-
rific 80 dB above a noise floor of
130 dB. On-the-air tuning is
smooth, and with no backlash
you get the feeling of operating
a much more expensive rig. Key
down, the low-power trans-
mitter draws about 2 Amps, or
16 Amps with the high-power
module addition. | used my
home-brew supply, but Atlas
makes a nice matching supply
along with many other acces-
sories. A bracket and hardware
are supplied to join the receiver
to the transmitting module,
making a great compact sta-
tion.
| travel quite a bit, so the
Atlas will be a nice traveling
companion. Hours of operating
pleasure are ahead from my
new-found friend. So, congratu-
lations, Atlas! A cute little rig!
Atlas Radio, Inc., 417 Via Del
Monte, Oceanside CA 92054;
(714)-433-1983. Reader service
number A16.
Jerry Robinson Il N4KJ
Asheville NC

M80 USER REPORT

The Macrotronics M80 ham
interface for the Radio Shack
TRS-80 computer includes an
interface board and software
for RTTY and CW operation. The
hardware employs one board
which provides access to the
computer through the expan-
sion port (an expansion inter-
face is not required). On and off
pulses generated by the com-
puter can be coupled by a relay
with normally-open or normally-
closed contacts (or an acces-
sory optoisolator for keying
RTTY loops), a PNP transistor,
or an NPN transistor. These op-
tions permit keying of virtually
any transmitter for CW or FSK
or the RS-232 Input of a TTY
AFSK system. For receiving CW
or TTY, the board transfers
pulses to the expansion port of
the computer. This can be ac-
complished by providing the
board with receiver audio which
is detected by a phase locked
loop or by connecting the
RS-232 |leads of a demoduiator
to the board. With the optional
optoisolator, the board can be
keyed directly by the TTY loop
supply.

The software includes
machine-language routines for
CW and TTY encoding and de-
coding and a BASIC program
for running the system. The in-
struction manual supplied with

Continued on page 199
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FT-207R

5-Digit LED Readout

Keyboard Entry

Display On/Off
Keyboard Lock
5 KHz Up

The Yaesu FT-207R Synthesized Handie
has all the features you could want in a very compact package

® 144-148 MHz Range ® Keyboard Encoded Frequency Entry

@® 10 KHz Steps ® 2 Tone (Touchtone® ) Input from Keyboard

@ 3 Watts Output ® Keyboard Lock guards against accidental

® 4 Memories plus Programmable Offset frequency change

@ Priority Channel ® Odd Splits Can Be Programmed from Keyboard
® Memory and Band Auto Scan @ Automatic Battery Saver Feature for LED Display
@® Optional Equipment: @ Rubber Flex Antenna

Tone Squelch, Speaker/Mike, Nicads, Battery Charger
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Dave Ingram K4TWJ
Eastwood Village 1201 South
Rte. 11, Box 499
Birmingham AL 35210

A n exciting new frontier
in amateur com-
munications is presently
being pioneered on the
high end of 10 meters, and
this field promises to gain
widespread acceptance in
the near future. Channel-
ized FM operations similar
to those presently enjoyed
on 2-meter FM are produc-
ing worldwide communica-
tions for amateurs using
small, low-power trans-
ceivers. DX propagation on
10 meters is on the up-
swing, and this condition
shows no sign of diminish-
ing in the near future.
Meanwhile, 10 meter
FMers are having the time
of their lives working the
world on this fascinating
high-frequency band.
Although 10 FM sup-
ports a substantial amount
of activity each weekday,

New Rig for 10 FM

— a review of the Comtronix FM80

this band becomes an ab-
solute blowout of fun and
pleasure every weekend.
This super-excitement
usually begins around mid-
day Fridays and continues
full blast until the band
drops out Sunday eve-
nings. During these peri-
ods, stations in all areas of
the world frequent the in-
ternationally popular fre-
quencies of 29,600 kHz or
29,620 kHz as activity
booms and QSOs flourish.
On numerous occasions,
the DX activity on 10 FM
resembles a gigantic 2-
meter band opening with
station signals stacking 5 or
6 layers deep.

Until recent times, most
of the equipment used on
10-meter FM consisted of
single-frequency business
units which were usually
retuned for operation on
the International Direct
Frequency of 29,600 kHz.
As activity has increased,
this “channel” has become
quite busy, and secondary
““channels’” of 29,620,

The Comtronix FM80 with

matching microphone. This

compact unit places the wide world of 10 FM directly at

one’s fingertips.
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29,640, and 29,680 kHz are
also becoming popular. In
order to assure the accep-
tance and future develop-
ment of 10 FM, pioneering
amateurs are now working
toward the common goal of
distributing on-the-air ac-
tivities throughout the high
end of 10 meters. Ulti-
mately, this will divert mass
pileups from 29,600 kHz
during periods of intense
activity. A substantial num-
ber of FM repeaters operate
on the high end of 10
meters, and their perfor-
mance is fantastic. Most of
these repeaters employ 100
kHz input/output spacing,
so that an input signal on
29,540 kHz would output
on 29,640 kHz.

Several areas of the
United States enjoy the
pleasures of 10-meter-
linking with their 2-meter
repeaters to create "'super
machines”. The Las Vegas
machine, for example, per-
mits HT-equipped ama-
teurs to communicate with
others thousands of miles
away via a 2-to-10-meter
link. An inestimable
number of individually
owned remote base units is
active on 10 FM, and their
operators truly have the
world at their fingertips.

My first 10 FM rig was a
single-frequency unit
which ran 5 Watts on
29,600 kHz. | recently
switched to the multi-fre-
quency Comtronix FM-
80, however, and the re-
sults have been a totally

new ball game. Obviously,
the Comtronix FM trans-
ceiver will prove to be a
super-innovation for 10 FM.

The Comtronix

When UPS delivered the
Comtronix package, the
carrier dropped it approx-
imately 2 feet to the floor
(what else is new)! | quickly
unpacked the unit and car-
ried it to my car to check
damage. When | connect-
ed the FM80 and switched
on power, stations in Mon-
tana and Washington state
came booming through.
The FM80 is definitely a
stout-hearted rig! A quick
check with my trusty W4
wattmeter indicated 10-
Watts output, which was
exactly as Comtronix ad-
vertised. While mobiling
home that evening, |
worked California, Ar-
izona, and Alabama. All
stations agreed the FM80's
audio sounded very good
and its signal strength was
quite ample (low power is
very popular on 10 FM).

During the first weekend
| used the Comtronix, some
serious medical problems
limited my on-the-air
operations to a total of 2
hours —and much of this
time was interrupted for
handling chores. | did,
however, manage approx-
imately 12 contacts with 9
countries in four of the
world’s 7 continents. The
FM80 was used barefoot
during these operations,
and the antennas used



were either a Hy-Gain TH3
triband beam or Newtron-
ics 4-BTV vertical. One DX
contact was also made
from my car while using a
Hustler mobile whip. Need
| say more!

The Comtronix FM80 is a
compact unit which oper-
ates directly from an auto’s
12-volt battery or an ex-
ternal 12-volt power sup-
ply. Current requirements
are approximately 350 mA
during receive and 2.2
Amps when the unit is
transmitting at high power
Frequency coverage is
28,910 kHz to 29,700 kHz
in eighty 10-kHz channel-
ized steps. 40 channels are
covered with a front-panel
switch “in” (CHA), and the
additional 40 channels are
covered when this switchis
“out” (CHB). FM opera-
tions are not legally per-
mitted on the first 9 posi-
tions of CHA (28,910
through 29,000 kHz), so the
operator must remember
merely to listen in this
range. 10 FM activity is far
removed from this range
on either CHA or CHB,
however, so no problems
should be encountered.
Transmission on frequency
positions 6 through 25
of CHB (29,360 through
29,550 kHz) should also be
avoided, as this range is
used by OSCAR amateur
satellites. Considering that
the FM80 is capable of cov-
ering part of the 73
10-meter band plan (pro-
vided the unit is modified
for AM operation), plus
receiving OSCAR satellite
signals (provided a simple
product detector and bfo
are added), 1 suspect mod-
ification-oriented ama-
teurs will make a mad dive
for this rig. I'm already
thinking of ways to use my
FM80 on 29,150-kHz me-
dium-scan TV, plus mating
it with my similar-sized
2-meter rig for OSCAR
mobile work. | have also
used a 2-carrier operated
relay interface between
the FM80 and my TR-7600

for occasional remote base
functions. A scanning
adapter, priority channel,
and memory function also
are being considered, and a
portable pack containing a
motorcycle battery and
short whip antenna are
future considerations.

In addition to being an
outstanding performer, the
Comtronix FM80 is a beau-
tifully engineered and
packaged unit. A dark
plastic sunscreen on the
front panel’s upper right
corner covers the channel
LED readout, illuminated
S/output meter, and two
function-monitoring LEDs.
One LED is bipolar: green
during receive and red dur-
ing transmit. The other LED
changes intensity accord-
ing to audio input from the
mike. This feature is par-
ticularly beneficial since
FM signal amplitudes do
not vary during modula-
tion.

Since | also operate a
Yaesu FT-901DM on 10 FM,
I’ve received numerous re-
quests for a personal com-
parison of the Yaesu and
the Comtronix. Here is my
opinion: The Comtronix is
broadband — pretuned and
all solid state, whereas the
Yaesu uses 6146s and re-
quires loading. | definitely
prefer tube finals for low-
band DXing and SSTV oper-
ations, but the FM80’s "“ins-
tant on” can’t be beat for
FM activity. Published
specs rate the 901DM’s re-
ceiver more sensitive than
the FM80’s, but I’'ve found
performance of both units
identical. Yaesu suggests
running the 901DM at 20-
Watts output on 10 FM,
and | think this is an ex-
cellent idea. Transmitted
signal strength compar-
isons on the 901DM and
the FM80 (10-Watt mode)
are usually identical. Fre-
guency/channel changes
are easier with the FM80,
but the 901 DM’s memory is
great for repeater opera-
tions. Comtronix now has a
split-frequency modifica-

10 FM Band Plan
29-MHz simplex operation on repeater output
is OK if no intentional QRM is produced.

Repeater Inputs Direct Repeater Outputs
520 .570 .620
.540 .600 .640
.560 .620 .660
.580 .640 680
.660
.680

Table 1. 10 FM band plan.

tion for repeater operation
and Cushcraft just intro-
duced a 10m FM Ringo

In conclusion, | feel 10
FM is a fantastic frontier
and the Comtronix FM80 is
a superb little rig. The unit
is easy to carry, it's great
for mobile operations, and
it doesn’t represent a life’s
savings when gleaming
under the dash of an auto-
mobile. 1t will never replace
my low-band all-mode
transceiver (FT-901DM), but
itisn’t intended for that pur-
pose. The FM80’s receiver is
double-conversion with a
first i-f of 10.7 MHz and a
second i-f of 455 kHz. Its

sensitivity is excellent (.5
microvolt for 20 dB quiet-
ing; squelch threshold also
at .5 microvolt), and its
selectivity is quite ade-
quate (10 kHz at 15 dB and
20 kHz at 40 dB). Ultimate
image rejection is better
than —60 dB, and an rf out-
put filter is included to
eliminate spurious radia-
tions

If you would like to re-
new your interest in ama-
teur radio and enjoy pio-
neering a great new fron-
tier, grab one of these units
and mobile to the nearest
mountaintop. It's a grand
experience.l

START
ENJOYING
10 METER
FM...

in
minutes!

.

80 chan. &
10M transceive

e Freq. synthesized
(28.9-29.7MH2) in
10KHz steps.

e 10W power output.

® Broad band...no
tuning required.

116 Lark Center Drive. Santa Ro

r
complete, ready-to-operate
(with addition of 12VDC and antenna).

Write for literature.

COMTRONIX, Inc.

e Outstanding receiver
w/MOSFET front-end
and filter in I-F.

e Repeater off-set
kit available.

$26

Suggested
price.

+ C160

sa, CA 95401 (707) 528-7670

»” Reader Service—see page 243
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Donald K. Reynolds
6365 Beach Drive S. W.
Seattle WA 98136

he purpose of this arti-

cle is to correct some
widespread misconceptions
about antennas. These mis-
conceptions, as will be ex-
plained later, are not con-
fined to certain users of an-

THALF-WAVELENGTH l

® it

RESONANT

-
Vab
@ ] b
Fig. 1. (a) Zepp antenna

with feedline. (b) Zepp with
feedline removed. (c) The
one-terminal impedance.

Sz Lant

—

The Black Art
of Antenna Design

— shedding some light on the workings
of vertical whips

tennas, but evidently ex-
tend to some of the manu-
facturers as well. Unfortu-
nately, there is a widely-
held belief that antenna
design is a “black art.”
While | do not wish to un-
dermine the livelihoods of
those well-qualified anten-
na engineers who thrive on
perpetuating the notion
that the operation of an an-
tenna is incomprehensible
to the layman, | do feel
that some of the secrets
should be revealed in the
interest of the betterment
of ham radio!

The Problem

The problem to be
treated in this article is re-
lated to the way in which
antennas are connected to
transmission lines. We will
exclude from the discus-

T
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Fig. 2. Current distribution on the Zepp antenna.

40

sion microwave antennas
such as horns or slots
which are driven by wave-
guides. Practically all
other antennas possess two
terminals, the points at
which one can say that the
transmission line to the
transmitter or receiver is
connected, and the anten-
na begins

The problem arises from
what | shall call the "one-
terminal impedance’” mis-
conception. As a starting
point, let’s take a look at
an old and time-honored
antenna, popular in the
early days of ham radio,
known as the “Zepp,” and
shown in Fig. 1(a). The
Zepp consists of a half-
wave wire, usually mounted
horizontally, driven at one
end by a two-wire transmis-
sion line. The feedline is
normally one quarter-wave-
length long, and is usually
coupled inductively to a
tuned circuit at the driving
end. The antenna is said to
be “voltage fed”” because
the extremity of a wire an-
tenna is a point of high
voltage and low current.

You must surely agree
that terminals A and B in
Fig. 1(a) are the input termi-
nals of the antenna be-
cause this is where the two-
wire transmission line is
connected. If we concen-
trate on the antenna alone,
we have the situation por-
trayed in Fig. 1(b), where
point B is one end of the
half-wave antenna, while
point A is a disembodied
point hanging in the air
What, then, is the imped-
ance terminating the trans-
mission line? It is evidently
infinite, because an imped-
ance is the ratio of an ac
voltage to an ac current.
An ac voltage, V,p, applied
across the two terminals of
an antenna should certain-
ly excite the antenna. If
such a voltage generator is
applied across terminals A
and B, as shown in Fig. 1(c),
no current can flow, be-
cause the same current
which goes out of one ter-
minal of the generator
must come into the other,
and in this case, terminal A
is not connected to any-
thing. But there must be a
finite current entering the



antenna at the feed point,
or there could be no power
radiated by the antenna!
Here lies the misconcep-
tion which | have called
“one-terminal impedance.”

This dilemma was known
to at least some of the ear-
ly users of Zepp antennas,
as can be verified by study-
ing technical literature on
the subject written 40
years ago. The truth of the
matter is that the transmis-
sion line must also be a
part of the antenna.

Since the horizontal part
of the antenna is a half
wave in length, there will
be a standing wave of cur-
rent along the wire with a
magnitude of zero at the
far extremity, maximum in
the center, and small, but
finite, at the driven end (see
Fig. 2). The magnitude of
this input current depends
on the length-to-diameter
ratio of the wire, and will
be about 25 percent of the
maximum current at the
center for a length-to-diam-
eter ratio of 100. The cur-
rent on the transmission
line wires will be com-
posed of two components,
the first of which is the or-
dinary transmission line
component with equal and
opposite currents on the
two legs. This component
is designated as Iy in Fig. 2
The second component is
the antenna current, with
equal amplitudes and equal
directions on both legs,
shown as |, in Fig. 2. At
point A, the total current
must be zero. Thus, I; and
1, must be equal in ampli-
tude but 180° out of phase
to add up to zero at A, and
equal in amplitude but in
phase to add up to the cur-
rent entering the antenna
at point B, labeled |,p.

The transmission line
currents are produced by
the transmitter, usually
through inductive coupling
at the input end of the two-
wire line. The antenna cur-
rent is in the form of a
standing wave on the an-
tenna wire, but its distribu-

tion along the feedline is in
some doubt. The electro-
magnetic field due to the
transmission line currents
alone is localized in the
near neighborhood of the
feedline, but the field due
to the antenna currents is
not so confined —in fact, it
produces substantial radia-
tion from the feedline.
There will be coupling by
this field to nearby objects
such as to the building in
which the transmitter is lo-
cated, and to any electrical
conductors nearby. The in-
put end of the feedline will
have inevitable capacitive
coupling to the transmitter
chassis, and the entire
transmitter will be hot with
rf, along with the house
wiring. At higher power lev-
els, the operator may re-
ceive rf burns when his lip
brushes up against a metal-
lic microphone! Frankly,
the old Zepp antenna is a
mess!

All of this is easily cor-
rected by moving the feed
line to the center of the
half-wave dipole, which is
a point of symmetry. The
radiating antenna currents
are now confined entirely
to the antenna and no an-
tenna currents are superim-
posed on the transmission
line currents. Note, how-
ever, that this situation pre-
vails only as long as a bal-
anced transmission line is
used to feed the antenna. If
coaxial cable is used, then
an appropriate ‘“‘balance-
to-unbalance’’ transform-
er, or balun, must be em-
ployed between the coax-
ial line and the antenna to
inhibit currents from flow-
ing on the outside of the
coaxial cable.

While the old Zepp an-
tenna is rarely used today,
there are many other an-
tennas in common use
which must be driven from
one extremity. These are
the class of vertical whips
in which the feedpoint is
elevated above earth
ground, highly popular for
base station use in the VHF

and UHF bands in amateur,
commercial, and marine
service. This class of anten-
nas is used in an effort to
obtain vertically-polarized
radiation which is omnidi-
rectional in azimuth. Un-
fortunately, the one-termi-
nal impedance misconcep-
tion, which should have
been laid to rest 40 years
ago, has reappeared with a
vengeance!

Antennas are commer-
cially available from a
number of different manu-
facturers which consist of a
vertical whip extending up
from an impedance-match-
ing network at the base,
which is fed through a co-
axial cable connector. The
most popular lengths for
the whip are 1/4, 1/2, and
5/8 wavelength. If this type
of antenna is used on the
outside metal surface of an
automobile, there is no
problem. One has a kind of
highly-unbalanced dipole,
one leg of which is the
whip, the other being the
outside metal surface of
the car. The outer conduc-
tor of the coaxial cable
is electrically connected
(either conductively or ca-
pacitively) to the car body,
while the center conductor
couples to the whip. The

e———— BASE OF WHIP

- — WHIP

| -— — TUNER

@————— COAX CONNECTOR

@——— COAX]AL FEED LINE

Fig. 3. Typical whip with
base tuner connected to a
coaxial line.

same magnitude of current
which enters the base of
the whip must also spill out
over the car body. If the an-
tenna is mounted at a point
of symmetry, ideally at the
center of the rooftop, cur-
rent will flow radially out
from the base of the whip,
as in the case of a vertical
broadcast antenna system
The car top is an elevated
“ground plane” of finite
size. The radiation pattern
will show only minor varia-
tions in azimuth, but the
maximum radiation inten-

J--——— BASE OF WHIP

Fig. 4. Tuners for end-driven whips. (a) L-network. (b}

Tapped-inductor.
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Fig. 6. The complete end-driven whip.
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Fig. 7. Measured radiation patterns showing relative power

vs. vertical angle: 1. - -- half-wave whip, no decoupling. 2.

- - 5/8-wavelength whip, no decoupling. 3. — - - —

halt-wave whip with quarter-wave decoupling sleeve. 4.
reference half-wave center-driven dipole.

sity will typically occur at
some vertical angle above
the horizon. This effect is
usually tolerated as the
price to pay for the simplic-
ity and economy of the
simple vertical whip ex-
tending from the car body
(Incidentally, severe asym-
metry in the mounting lo-
cation of a VHF vehicular
whip can result in a highly-
irregular azimuthal radia-
tion pattern)

The great one-terminal
impedance misconception
rears its head again when
an automotive-type whip
antenna is connected to
the end of a coaxial trans-
mission line, with the auto-
mobile deleted. This situa-
tion is not uncommon.
Many an amateur radio op-
erator has bought an auto-
mobile whip for home use,
stuck it out of the window,
and connected it to his
2 meter base station
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through a length of coaxial
cable. If he could only see
where the rf was going, he
would be shocked! (At the
end of this article | will re-
veal the design of a handy
device which actually can
make the rf visible!)

For ham use, degraded
performance is not usually
a critical matter. The user
may be unaware of the
degradation because he is
still able to work other sta-
tions. The user may be
quite happy. Unfortunate-
ly, users rarely receive any
technical guidance from
either the manufacturer of
the antenna or the dealer
both of whom are princi-
pally concerned with sales.
A much more serious prob-
lem arises when the auto-
motive-type whip antenna
is used in other than ham
radio service, for example,
in the marine band of 156-
162 MHz  If you happen to

live in a coastal area where
large marinas are located,
look at the sailboats and
see how many vertical
whip antennas of the thin
wire, automotive type are
mounted on the mast-
heads. As will be explained
below, this type of antenna
system can produce severe
degradation of the radia-
tion pattern, caused by un-
wanted currents excited on
the outside of the coax line
as well as on the stays,
shrouds, and the mast itself
—all functioning as long-
wire antennas. The degra-
dation in communications
performance could result
in tragedy because of the
inability of the boater to
summon help in an emer-
gency situation. | cannot
believe that the manufac-
turers and dealers of these
antennas are aware of the
problem; it is much more
likely to be a matter of ig-
norance. It happens that
there do exist well-de-
signed vertically-polarized
marine VHF antennas on
the market, in which the ra-
diating element is superbly
decoupled from the coax
line and mounting struc-
ture. It is unfortunate that
in this consumer-oriented
market, when the sailboat-
er asks for a lightweight
VHF antenna, the dealer
happily sends him off to his
(possible) doom with de-
graded communications ca-
pabilities!

Returning to the one-ter-
minal impedance miscon-
ception, Fig. 3 portrays a
typical coaxially-driven
whip antenna with tuner in
the base, connected to a
coaxial cable. The antenna
might be either a half-wave
or 5/8-wavelength whip

A popular network for
impedance-matching the
whip to the coax line is
shown in Fig. 4(a). This is an
L-network in a configura-
tion useful for a load im-
pedance whose resistive
part is greater than 50
Ohms, as in the case of
both the 1/2- and 5/8-wave-

length whips. Another pos-
sible tuning network, using
a tapped inductor, is
shown in Fig. 4(b). Capaci-
tor C in Fig. 4(b) is some-
times deleted, and the
length of the whip is made
variable in order to gain an-
other tuning parameter.

We now come to an-
other point about which |
suspect there are miscon-
ceptions among many
amateur radio operators.
This concerns the respec-
tive roles of the inside and
the outside of the coaxial
line. The transmitter nor-
mally resides within a
rather well-shielded box
The signal generated by
the transmitter is conveyed
within the coax line to the
feedpoint of the antenna
before it (the signal)
emerges and first ““sees the
light of day.” | like to call
the shielded interior of the
transmitter and the inside
of the coax cable out to the
antenna terminals the “in-
side world.” The “outside
world” consists of the whip
antenna and the outside
surface of the outer con-
ductor of the coax line!
This is the point missed by
many users of antennas
They perceive of the coax
line purely as a transmis-
sion line connecting their
transceiver té the antenna,
and fail to understand that
it can also be a part of the
antenna. Please under-
stand that this is not a new
or revolutionary concept,
but has been well under-
stood by antenna engi-
neers during at least the
last 35 to 40 years.

Looking down into the
coax line between points A
and C-—see Fig. 4(a)—we
can replace the “inside
world’”” by a voltage
source, Vg, in series with an
internal impedance, Ly
This is an application of
Thevenin’s theorem —well
known to all electrical en-
gineers. The voltage source
drives the antenna imped-
ance, Z,, through the LC
network, as shown in Fig.



5(a). The circuit can be sim-
plified by including the
tuner as a part of the effec-
tive source impedance,
looking back toward the
source at terminals B and
C, as shown in Fig. 5(b). The
effect of the tuner is to
modify the source voltage
to a new value, V', and the
source impedance to Z,
The tuner can properly be
considered to be a part of
the “inside world.” You
could just as easily mount
the L and C elements just
inside the coax line as
shown in Fig. 5(c).

Aha! We now note that
the load impedance termi-
nating the coax line is con-
nected across terminals B
and C. If we disconnect the
coax line with its tuner
from the antenna, we are
left with only one terminal
(B), the other terminal hav-
ing been carried away with
the coax line! The one-ter-
minal impedance problem
has struck again.

We are led to the correct
conclusion that the coax
line must provide the other
“half’’ of the antenna. An-
tenna currents must be car-
ried on the outside of the
coax line. Unlike the open-
wire feedline of the Zepp
antenna, where transmis-
sion-line and antenna cur-
rents were superimposed,
the coax line forces the an-
tenna currents to be entire-
ly on the outside of the out-
er conductor. This results
from the fact that a coaxial
line forces currents within
the line to be equal and op-
posite on the center con-
ductor and inside wall of
the outer conductor, re-
spectively. The antenna
current is forced to flow on
the outside surface of the
outer conductor.

The antenna is really a
horrendously unbalanced
dipole, as shown in Fig. 6,
the two sides being (1) the
whip itself, and (2) the out-
side of the coax line all the
way to the transmitter, the
outer box housing the
transmitter, and, very pos-

sibly, many other conduc-
tors associated with the
system, such as the micro-
phone cable, leads to a
power supply, house wir
ing, etc

The magnitude of the an-
tenna current at all points
along the outside of the
coax line is not easily pre-
dictable. One can be sure
that at the feed point the
instantaneous current, |,
entering the whip must be
exactly equal to the anten-
na current at the extremity
of the outer conductor of
the coax line (see Fig. 6).
Below the feed point, the
current on the outside of
the coax will probably be
in the form of standing
waves produced by reflec-
tion processes at the bot-
tom end of the coax-trans-
mitter system. At the an-
tenna terminals, the stand-
ing-wave amplitude on the
outside of the coax could
produce a current maxi-
mum (resonance), current
rminimum (anti-resonance),
or anywhere in between. If
there are many wave-
lengths of coax between
the transmitter and the an-
tenna terminals, there will
be only a small percentage
difference in frequency be-
tween resonance and anti-
resonance. The degrada-
tion of the radiation pat-
tern is highest for antireso-
nance conditions on the
cable, at which time the re-
sulting radiation pattern in
the vertical plane will be
broken up into a mass of
lobes. Additional degrada-
tion will result from power
loss where the coax line is
in close proximity to lossy
materials, such as the wall
of a house, the ground, etc.
Also, horizontal runs of the
coax between the antenna

and the transmitter will
radiate a component
which is cross-polarized
with respect to the radia-
tion from the whip

If you are skeptical,
make up an rf sniffer like
the one described at the
end of the article, and con-
vince yourself! Connect a
2-meter band, automotive-
type whip at the end of a
length of coaxial cable of
arbitrary length—3 feet, 6
feet, 10 feet —whatever is
available. Connect the
other end to your 2-meter
rig. Ten Watts of output
power is a satisfactory lev-
el for good rf sniffing, but
higher power produces
more spectacular results

First, while transmitting
(on some unused frequen-
cy!), bring the coupling
loop of the sniffer up to-
ward the whip. For maxi
mum coupling, the plane
of the loop should lie in the
plane containing the whip
Tune the loop with an insu
lated tuning tool to obtain
maximum brightness in the
indicator lamp. You can
search along the whip and
see the standing wave of
current, since the loop is
magnetically coupled and
a point of maximum bright
ness means of a point of
maximum current. Now
search with the sniffer
along the coax line below
the antenna. Provided that
your rig really is putting
out the better part of 10
Watts, or more, the sniffer
will light up merrily along
the coax all of the way
back to the rig!

| have performed this
demonstration (with good
effect) before a number of
different ham groups. At
one meeting, | also demon
strated a 2-meter model of

a Zepp antenna, and
showed how the feedline
was strongly radiating. Af
ter the meeting was over,
one of the old-timers pres-
ent said to me, “‘That
demonstration of the Zepp
was like killing an old
friend!” | prefer to think
that | was helping kill an
old bandit who had been
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Fig. 9. Current distribution
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Fig. 10. Sleeve-decoupled half-wave whip designed for marine VHF use
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Fig. 11. Current distribution
along 5/8-wavelength whip
with 1/4-wave decoupling
sleeve.
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Fig. 12. A coaxially-fed,
sleeve-decoupled 1-1/4-
wavelength center-driven
dipole.

robbing the hams of rf pow-
er for years.!

Some representative
measured radiation pat-
terns of whips showing the
effects of radiation from
the coax line are shown in
Fig. 7. The azimuthal pat-
tern of a vertical whip is
necessarily omnidirection-
al. The radiation pattern in
the vertical plane is most
easily measured by sup-
porting the whip horizon-
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tally above a turntable,
and rotating it in the hori-
zontal plane at a fixed
height above the earth. A
signal generator on the
turntable drives the anten-
na, and the radiated signal
is picked up at some dis-
tance away on a horizon-
tally-polarized antenna,
amplified, detected, and
plotted on an automatic
chart recorder, the paper
drive of which is synchro-
nized with the rotation of
the turntable. The vertical
polar diagrams of Fig. 7
were obtained in this way,
using a commercial anten-
na pattern recorder and fa-
cilities of the University of
Washington. The original
recordings were made in
terms of a decibel plot on
an X-Y recorder, and were
carefully replotted in a po-
lar diagram to make the re-
sult more generally under-
standable.

Fig. 7 shows the relative
radiated power versus ver-
tical angle for 3 different
end-fed whip antennas, all
patterns normalized to a
maximum value of unity.
Each of these antennas was
mounted horizontally, with
the coaxial feedline ex-
tending out in line with the
whip for a distance of 8
feet, and then coming verti-
cally down to near ground
level, and then back to the
turntable.

Pattern 1 is that of a com-
mercial half-wave whip
with tuner in the base. Note
how the pattern is of “but-
terfly” shape, with lobes
above and below the hori-
zon. This is a typicat result
of the radiation from the
coax combining in and out
of phase with the compo-
nent from the whip. The
pattern would be much
worse if even a greater
length of coax extended
down from the base of the
whip, the main effect being
to break up the vertical pat-
tern into a mass of lobes,
with no assurance that
there would be a maximum
of radiation toward the

horizon.

Pattern 2 is that of a
5/8-wavelength whip with
base tuner, and it exhibits
considerably more severe
degradation than the half-
wave whip. This arises from
the larger base current of a
5/8 whip than in a half-wave
whip, resulting in a corre-
spondingly larger “spill-
over” current on the out-
side of the coax.

Pattern 3 is that of a half-
wave whip with a quarter-
wavelength decoupling
sleeve, to be described in
the next section. Only slight
pattern distortion is evi-
dent, this being due to the
small current necessarily
excited on the decoupling
sleeve.

Finally, pattern 4 is that
of a center-driven balanced
dipole which is used as a
test antenna to calibrate
the antenna range.

The Cure

The conclusion to be
drawn from the above dis-
cussions and test results is
this: Use your mobile whip
antenna where it belongs
(on your car) and be skepti-
cal of any commercially-
available antennas which
are claimed to be designed
for base station use but
which consist of an end-
driven vertical radiator with
no decoupling system evi-
dent.

How then can you radi-
ate a clean, omnidirec-
tional, vertically-polarized
signal from an end-driven
whip antenna, and know
that it is performing cor-
rectly? Again, we turn to the
old pros, the antenna engi-
neers who have known how
to design such antennas for
the last 40 years, and have
been furnishing them to the
commercial trade, to the
military services, the
government agencies, the
telephone company, etc.
These are the sophisticated
users, who are not fooled
by advertising claims, and
who insist on proof of per-
formance, including mea-

sured radiation patterns
under specified conditions
and measured gain figures,
before they buy.

The solution to the prob-
lem of end-driving the whip
is to employ a suitable ““de-
coupling system” to inhibit
the antenna currents from
flowing down the outside of
the coax. For the VHF
bands, one of the most
widely used and (when
properly designed) highly
effective systems employs
a 1/4-wavelength section of
tubing, extending down
from the base of the whip
over the outside of the coax
line, as shown in Fig. 8. This
system is very effective for
half-wave whips, very poor
for 5/8 whips, and only fair
for 1/4-wave whips. (This
last design has been called
a ”sleeve dipole” for many
years.)

Note in Fig. 8, which
shows a half-wave whip,
that the outer conductor of
the coax line at the base of
the whip is folded down
and over the coax in the
form of a quarter-wave
sleeve, which is open at the
bottom. For good decou-
pling, the diameter of the
sleeve must be consid-
erably greater than the
outer diameter of the coax
line, at least in the order of
5 or 10 to one. Looking up
into the open end of the
sleeve, one sees a coaxial
line with the sleeve as the
outer conductor, and the
outer surface of the feed
coax as the inner conduc-
tor. This coaxial line is open
at the bottom end, but ter-
minated at its top end in a
short circuit. At quarter-
wave resonance, there is a
high impedance between
the lower lip of the sleeve
and the inner coax line. This
impedance is in the path of
the ”spill-over” current, and
forces a current minimum
to exist at this point. There
is a portion of a standing
wave of current on the out-
side of the sleeve, with
maximum amplitude at the
top of the sleeve. This max-



imum amplitude is small,
since it must be equal to the
base current entering the
whip. The other end of the
standing wave is at the
open end of the sleeve,
where the current ampli-
tude is practically zero. The
outside of the coax line
below the sleeve is now
very effectively decoupled
from the antenna. The cur-
rent distribution along the
entire structure is shown in
Fig. 9. The small section of a
standing wave on the de
coupling sleeve is in phase
with the current on the
whip, but has little effect on
the radiation pattern, as
was shown in Fig. 7. A com-
mercially-available version
of this antenna, designed
for the 156-162-MHz marine
VHF band, is shown in Fig.
10. This antenna is par-
ticularly attractive for
masthead mounting on sail-
boats, because the decou-
pling sleeve prevents the
stays, shrouds, mast, etc.,
from becoming inadvertent
parts of the antenna.

A 5/8-wavelength whip
cannot be decoupled effec-
tively with a quarter-wave
sleeve, as can be seen by
the current distribution
shown in Fig. 11. The stand-
ing wave of current along
the whip has a phase re-
versal one half wavelength
down from the top. The
feedpoint current ampli-
tude is 70 percent of the
maximum current, and the
current at the top of the de-
coupling sleeve must have
the same amplitude and
phase as the current at the
base of the whip. The result
is that even though the coax
line below the sleeve may
be fairly well decoupled,
the radiation pattern of the
antenna will be poor. Radia-
tion toward the horizon
from the upper and lower
halves of the system tends
to cancel, with maximum
radiation occurring in lobes
at high and low angles.

A more intelligent way to
drive a 5/8-wavelength whip
is to place the quarter-wave

decoupling sleeve down
below the feedpoint so
that the open end of the
sleeve is 5/8 wavelength
below the feedpoint, as
shown in Fig. 12. The anten-
na now becomes a center-
driven 1-1/4-wavelength
dipole, which happens to
be the “magic” length need-
ed to produce power gain
toward the horizon of 3 dB

with respect to an ideal ver-
tical half-wave dipole. This
is the maximum gain attain-
able from a center-driven
dipole, and is certainly
worth getting
Experimental measure-
ments have shown that a
single quarter-wave sleeve
terminating the bottom end
of the 5/8-wavelength an-
tenna is insufficient to pro-

vide good decoupling of
the coax cable below. Un-
like the case of the decou-
pling sleeve on the base-
driven half-wave whip,
there is now an antenna cur-
rent maximum at the top
end of the sleeve. The de-
coupling is found to be only
partial, and the radiation
pattern shows degradation
from the currents on the

Fig. 13. Commercial VHF version of marine antenna shown in Fig. 12. Here, the author
provides temporary (and decoupled) support.
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Fig. 14. The “famous” coat-
hanger special.

outside of the coax below
the sleeve. The cure is to
place a second quarter-
wave sleeve below the first,
as shown in Fig. 12. A com-
mercial marine VHF anten-
na utilizing this construc-
tion is shown in Fig. 13. The
upper 5/8 whip, the tuner,
and the two quarter-wave
sleeves are enclosed within
a tapered fiberglass tube.
The ratio of the diameter of
the lower decoupling
sleeve to the braid diameter
of the coaxial line (RG-
58A/U, in this case) is about
6 to 1, ensuring good decou-
pling.

This antenna produces a
vertical radiation pattern
very close to that of an
ideal, isolated, center-
driven 1-1/4-wavelength
dipole in free space, un-
affected by the feed cable
at the bottom end. Another
antenna based on the same
principles has recently been
announced for amateur
radio service in the 2-meter
band. It is designed for base
station use and features
twin decoupling sleeves of
conical shape in order to
obtain an adequately large
mouth diameter in a rigid
structure.

This article would be in-
complete without a men-
tion of the ideal antenna for
the amateur who wishes to
rush a 2-meter base station
on the air on an absolutely
minimal budget. This is the
famous “coat hanger spe-
cial,” which actually can be
made with coat hanger
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Fig. 15. An rf sniffer for the
2-meter band.

wire, and which performs
spectacularly better than
just about any automotive-
type whip antenna when
connected to the end of a
length of coaxial cable. Fig.
14 shows the details.

This simple antenna,
made on a UHF coaxial
chassis connector, behaves
like a vertical, center-driven
half-wave dipole. Note that
the 4 radial rods, referred to
erroneously by many peo-
ple as a “ground plane,” are
bent down at about a 45°
angle from the horizontal.
Don’t mount these rods so
that they extend out hori-
zontally from the base of
the whip. To do so will pro-
duce (1) a radiation pattern
in which maximum radi-
ation is lifted from the
horizon, and (2) an input
impedance of around 35
Ohms, resulting in a mis-
match on a 50-Ohm cable.
Bending the radial rods
down at about a 45° angle
(1) brings the maximum ra-
diation intensity down to
the horizon, and (2) brings
the input impedance up to
about 50 Ohms, giving an
excellent impedance match.
A low vswr over the entire
144-148-MHz band will be
obtained.

Although a good anten-
na, the coat-hanger special
is not the answer to all of
the world’s problems. It is
driven at a point of current
maximum, and there is no
reason to believe that all of
the spill-over current will be
confined to the radial rods.

Some current is bound to
flow down the outside of
the coax, and will produce
standing waves of current,
interfering with the radia-
tion pattern of the antenna.
The hope is that the 4 radial
rods, being of resonant
length, will hog the current,
keeping the spill-over cur-
rent along the outside of
the coax small. To check
your coat-hanger special,
use your rf sniffer. If you
detect appreciable rf on the
coax below the antenna, try
adding (or subtracting)
about a quarter wavelength
of coax to (or from) the feed
cable. The reasoning be-
hind this move is to try to
make the outside of the
coax change from an anti-
resonant to a resonant con-
dition.

The Rf Sniffer

The rf sniffer alluded to
in the previous discussions
is easy to build from junk-
box parts. Even if one buys
all of the components at a
radio store, the total cost is
unlikely to exceed $2.00.

The sniffer consists of a
loop of wire, a pilot light,
and a tuning capacitor all
connected in series. The
relative positions of the 3
components is immaterial.
You can put the tuning ca-
pacitor right next to the
lamp if you wish, or con-
nect it in series with the
loop on the side opposite to
the lamp. | like to use a
2-volt, 60-mA bulb (No. 49)
because this produces good
sensitivity. The capacitor
can be a compression mica-
type, a ceramic variable, a
tubular plastic variable, a
miniature air variable, etc.

The dimensions of the
loop shown in Fig. 15 are
suitable for the 144-148-
MHz band. The actual ca-
pacitance required to
achieve resonance will be a
function of the loop area
and the wire size. By using
No. 20 copper bus wire and
the loop dimensions shown,
resonance will be obtained
somewhere within the
range of 4 to 12 pF.

While the light bulb can
be soldered into the loop, a
socket is recommended
The bulb can easily burn
out, especially when you
are showing your friends
how poorly their antennas
are decoupled! It is also
convenient to glue the snif-
fer to the end of a stick,
plastic tube, or rod, to pre-
vent your hand from detun-
ing the loop.

Conclusion

This article can be
summed up as follows: 1)
There is no such thing as a
one-terminal impedance; 2)
A whip antenna cannot be
end-driven successfully
from a coaxial transmission
line unless an appropriate
decoupling system is incor-
porated in the design.

When the ham attaches
an automotive-type whip to
a length of coax line to
serve as a base station
antenna, he is doing so at
his own risk. Ideally, the
manufacturer or the dealer
should call the attention of
the buyer to the bad effects
of this kind of misuse of the
product. This is similar to
the responsibility of a
manufacturer of medicine
to call the buyer’s attention
to the possibility of adverse
side effects! A more serious
situation exists in the case
of some end-driven base
station antennas, currently
on the market, which total-
ly lack any form of decou-
pling.

Armed with information
gained from this article,
and with your rf sniffer in
hand, you should now be
able to approach the mar-
ketplace with a more
critical eye, asking the
dealer embarrassing ques-
tions about spill-over and
decoupling, and insisting on
proof of performance! So
much of the electronic
equipment offered to the
amateur radio buyer today
is truly representative of
the state of the art that it is
high time that we elevate
the antenna to this same
status. il



WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE ?

Introductory Price
Isopole 144 — $49 95
Isopole 220— $44.95

S-F Amateur Radio Jervices
(213) 837-4870
4384 KEYSTONE AVE,
CULVER CITY, CA. 90230

the W6TOG

RECEIVER MODIFICATION KITS
INCREASE SELECTIVITY
IMPROVE SENSITIVITY
LOWER INTERNAL NOISE

COMBAT BLOCKING
FROM LOCAL SIGNALS
TS-520 KIT $27.50
TS-520S KIT 32.50
TS-820 & 820S KIT 34.50
TS-820 MIXERKIT 27.50
TS-120S KIT 3250
R-820 KIT 34.50
FRG-7000 KIT 32.50
FT-101 SERIES KIT 3250
FT-101ZD KIT 3450
FR:-101 SERIES KIT 3450
FT-301 SERIES KIT 3450
FT-901 SERIES KIT 3450
ATLAS 2100R 215X KIT. 34.50
ALDA-103OR 105 KIT 3250

MAGICOM

PROCESSOR
MODIFICATION KIT

INCREASES AUDIO PUNCH
IMPROVES
PROCESSED SPEECH QUALITY

TS-520/S
TS-820/S

TS:120/Sgnesscun vwiveys ;
DRAKE T4XC
DRAKE TR7

The “MAGICOM"” provides up to
6dB increase In output with
smooth, clean, non-distorted audio
and more penetration for those
pile-ups. Easy installation. (No
front panel alteration)

HI POWER
KITS

INCREASE OUTPUT POWER BY 30%

Set of (2) 6146-W final tubes
Plate rating 40W per tube

GET MORE DRIVE FOR
THOSE HI POWER AMPLIFIERS!!!
TS-520 / 5208 QRO KIT $39.50
TS-820 / 820S QRO KIT 39.50

10% OFF ON KIT ORDERS
TOTALING $75.00 OR MORE

SEND FOR PRICING
AND INFORMATION ~ +S33

ALL PRICES POSTPAID
INCALIF. ADD 6% SALES TAX
MASTERCHARGE & VISA ACCEPTED
SATISFACTION GUARANTEED
OR MONEY REFUNDED

For the first time, ham opera-
tors are finding out just how
poorly designed most vertical,
omnidirectional 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
transceiver.

Proper design and de-
coupling on 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 dipole, 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 half-
wave dipole, resulting from
poor feedline decoupling
Plus! The new AEA
ISOPOLE™:

* requires no tuning

* is easy to assemble.

 covers a bandwidth nearly
double the two meter ham
band

” Reader Service—see page 243

* has less than 2:1 SWR over
the entire 2 meter band

* has a beam pattern inde-
pendent of feedline length.

* reguires no ground plane.

« features completely weather
protected RF connections.

* IS 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
eqguipment.

The design is included in

a copy of our free booklet:

FACTS ABOUT PROPER

VHF 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 206/775-7373.

v AS4

Brings you the
breakthrough!
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Introducing the 2m/220 Connection

— give crossband operation a try with
this interconnection scheme

Carey I. Fisher WB4HXE
5428A Langhorn Way
Norcross GA 30093

With the introduction
of 220 FM to the At-
lanta area, | decided it was
time to do some serious ex-
perimenting. | hope that
the project described here
will encourage others to
use this fine band.

It all started when Neil
Stone WB4UPC installed a
220 repeater and turned it
into a remote base for 2m.
While operating 220
through this system, a user
can dial up, with a tone
pad, any legal combination

2M  XCVR
(eazs)

COR PTT
out IN

mic -
—
AUOLIO
INTERFACE
SPKR

CONTROL
CIRCUIT

_“ﬁb =3

of 2m transmit and receive
frequencies in 5-kHz in-
crements. This capability,
coupled with a good site,
opens many possibilities!
After using this system a
couple of times with a new-
ly purchased Midland 13-
509 from my home QTH, |
wanted to be able to ac-
cess it from my mobile.
However, | also desired the
capability of using a hand-
held to achieve the ex-
cellent coverage afforded
by the remote base.
Mounting the 13-509 in
the mobile was no prob-
lem, but the question of us-
ing a hand-held required
some thought since, own-

SPKR

220MHz
XCVR
(i3-509)

corR[  fpTT
out IN

— )

- S—

Fig. 1. Block diagram.
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ing @ 2m hand-held, 1 did
not want to purchase an-
other. The solution ap-
peared as if in a vision:
Why not a crossband re-
peater?

With an IC-22S for the 2
meter end and the 13-509
on 220, all that was needed
was some control and
audio interfacing and my
2m hand-held could be
used to get into the 220
machine. A block diagram
of the system is shown in
Fig. 1. This system was
originally designed to be
used in the mobile; how-
ever, it has also been used
at the home QTH

A look at the schematic
in Fig. 2 will show how sim-
ple the audio interface is.
Connections to the rigs’
speakers are most easily
made using the external

2uF

P }—" —
13-509 1c 228
SPEAKER 5004 mic

A P!

Fig. 2. Audio
schematic.

interface

speaker jacks. The mike
connections can be made
via either the front-panel
connectors or the acces-
sory jack on the back of
each rig. The capacitor and
pot values were chosen to
fit the particular impe-
dance and audio character-
istics of the rigs involved.
For interfacing to other
rigs, general guidelines can
be given. The pot should be
approximately the same
value as the mike impe-
dance. The capacitor value
can be experimentally
determined for best audio
quality.

Fig. 3 shows the sche-
matic of the control sec-
tion. While many varia-
tions of the transistor
switches are possible, it
seems that every time |
designed one ‘by the
book,” it failed to operate
properly. The circuits were
finally debugged using a
deterministic (read ‘“‘cut-
and-try”’) approach. One
word about the use of re-
lays instead of solid-state
PTT is in order. While | am
normally dead set against
using relays in modern ham
gear, two beautiful min-
iature relays were avail-
able in the junk box. Also,
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TAKE ADVANTAGE OF OUR
FANTASTIC MONTHLY

SPECIALS ONSELECTED FINE

KENWOOD
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H.F. TRANSCEIVER

-
KENWOOD VHF/UNHF
(AVA TRANSCE"/ER 6

LABLE i DECEMBER,

2 METER TRANSCEIVER
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NO ONE ELSE CAN OFFER YOd THE BACKGROUND OF
EXPERIENCE AND THE VALUE OF RESPONSIBLE
MARKETING LIKE HENRY RADIO. tiai nd FCE type accepted amplificrs eovering

the range of 3 MHz to 500 MHz. Henry amplifiers
are in use all around the world. Commerclal and
export inquiries are invited

Tempo solid state amplifiers are available at Tempo
NEW TOLL FREE ORDER NUMBER: {B00) 421-6631 dealers throughout the U.S.
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“dry” relay contacts will
switch any PTT system.

The connection for COR
in the 22S was made at the
low end of the signal light.
When no signal is being
received, this point is high,
turning on Q1, which
closes RY1, thus opening
PTT to the 13-509. When a
signal is being received,
this point goes low, turning
Q1 off, which opens RY1,
closing PTT, thus repeating
from 2m to 220. The 220
TRANSMIT” LED is also
turned on by this relay.

COR from the 13-509 is
taken from the collector of
TR13. This is the noise amp
switch and the collector is
low when a signal is not
present. This is the op-
posite of the operation of
the 22§, so the relay, RY2,
is wired oppositely, that is,
the normally-open con-
tacts are used on RY2 as
opposed to the normally-
closed contacts on RY1.

A bit of caution: Don’t

2M TRANSMIT

forget to include an on/off >
switch that disables both \
PTT lines or you will have
one or the other rig trans-
mitting when you don’t ‘
want it to. i
All connections to the m‘ |
rigs were made to the ac- f
cessory connectors. This
allows normal use of the ‘
rigs without cable swap- 922220 |
ping. — @ ]
This crossband repeater A :
controller has really added i
versatility to my 2m hand-
held. | can park my mobile,
turn this device on, and
leave. From anywhere with-
in simplex range of the

y
LED 2

220
COR

A
—t

y
LED I

y e |
mobile (I wusually use sl
146.49), | can communicate avns = e

through my hand-held,
through this system onto
220, through the 220 to 2m
remote base, and out on
any combination of 2m fre-
quencies. Using this system,
| have worked over a hun-
dred miles using a 5-Watt
hand-held in North Georgia
terrain that is almost im-

Fig. 3. Schematic of the control section.

possible to communicate
through in any other way.

220 has finally come to
Georgia'

FORBASE STATION & REPEATER USE

/_[ ALL-MODE VHF amplifiers

7 AM-FM-CW-SSB-RTTY
1+ 60dB Harmonics

60dB Spurious
#r Heavy Duty Design

MODEL: V350
1z Built-in 116/230 VAC Supply
" All Solid-State!

MODEL: V180

Hluminated Panel Meter
Automatic T/R Switching
VSWR Protected

+ 13V/3A Accessory Socket
U.S. Manutactured

H

w | |

SIZE FAN KIT |
MOOEL FREQUENCY I INPUT [ OUTPUT l AV l WEIGHT l REGAIRED } PRICE

= - L 1 -

V76 50-54MHz ’ 815w [ 100 120w T 216x330x178mm 11.7kg(261bs) | No | sazeoo |
V360 50-54MHz | 2:10W | 400 450w 432x330x178mm 23.4kg (52 Ibs) Yes $895.00
V70 144-148MHz | {0-15W [ 7590W | 216x330x178mm | 11 7kg(26ibs) No $315.00
V71 144148MHz | 1-3W 75 90W 216x330x178mm 11.7 kg (26 Ibs) No $349.00
V180 144.148MHz | 5-15W 170-200W | 216x330x178mm 13.5 kg (30 Ibs) CW&FMm $539.00
V350 144-148MHz X 10-20W 350 400W 432x330x178mm 23.4 kg (52 Ibs) Yes $895.00
V1308 220-225MHz 10-15W 70-85W 216x330x178mm 11.7kg (26 Ibs} No $329.00

V1358 220-225MHz 25:35W | 140-160W | 216x330x178mm | 11.7kg(261bs) CW & FM $469.00 )
F110 FanKit, 116VAC 135x135x50mm 1kg (2.2 Ibs) $ 33.00
F220 Fan Kit, 230VAC } 136x135x50mm 1kg(2.21bs) $ 33.00
*F135 Fan Kit, 116VAC 381x140x89mm 3.2kg( 7Ibs) $ 59.00

*F235 Fan Kit, 230VAC 381x140x89mm |  3.2kg( 7Ibs) $ 5900 |
RM-1 19 Inch Rack Adaptor ' 483x3x178mm 1kg(2.21bs) $ 2500

“RM-2 19 Inch Rack Adaptor 197x32x28mm i S5kg(1.1lbs) [ $ 1200 ‘

*Used with the V360 & V350 Amplifiers Other Frequencies Available on Request
Dealer Inquiries Invited Meeting all applicable FCC Requirements.
“I VIM.

11013-118th Place N.E. * Kirkland, Washington 98033

» R27

RF POWER LABS, INC.

Telephone: (206) 822-1251 « TELEX No. 32-1042
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Power to the mobile operators! This one is brand new, and
it camies a powerhouse punch wherever you're going.
ICOM unvells a full 25 watts of mobile power with the
Introduction of the new IC-255A. When you want In-
creased mobile QSO range, ICOM delivers; and nobody
does it better.

The microprocessor controlied IC-255A is a deceivingly
compact unit which packs more big, multifeature flexibility
than any other ICOM mobile to date. This one offers a 5
channel memory, complete with memory scan, adjustable
scanning speed, and auto-stop. The 5 channels can easity
be written from any Inband frequencies; and the scan
function can be programmed to scan all 5 or only 2, stop-
ping on any signal.

Like the other new ICOM transceivers, the IC-255A comes
with 2 VFO’s built-in at no extra cost. The radio is pro-
grammed to come up to power operating at 600Khz splits,

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM

ICOM EAST, INC.
Suite 307

3331 Towerwood Drive
Dallas. Texas 75234
(214) 620-2780

ICOM CANADA

7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada

(604) 321-1833

ICOM WEST, INC.
Suite 3

13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

Phone numbers for parts orders: ICOM West, Inc., (206) 747-9020; ICOM East,
Inc., (800) 527-7425 (orders only), Texas Residents call (214) 620-2780.

VOLUME

cations subject to change without notice. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. € 1979, ICOM East, Inc.
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but it can be repros split of your choice. The
dual VFO's and single tuning knob provide vou with smooth,
easy tuning in 15KHz or SKHz steps.

The use of new low-noise, dynamic range junction FET's (for
the RF amplifier and the first mixer} and helical cavity filters
(for the antenna and RF circuits) provides excellent sensitiv-
Ity and intermodulation distortion characteristics, A pair of
high quality monolithic crystal filters and ceramic filters facili-
tates interference free reception reliability.

The new IC-255A’s power is selectable 25W high or W low,
yet it draws only 5.5 amps when transmitting in the high
bower mode. A directty amplified YCO output, without the
use of multipliers or mixers, and a power module in the PA
unit produce a very clean transmitted signal, with low
spurious radiation. When you're in an RF trap, the IC-255A
can get out the signal. To give your mobile FM operations
big features with a power punch, give yourself the IC-255A.

-
]
ICOM INFORMATION SERVICE

3331 Towerwood Or.,, Sulte 304
Dallas, Texas 75234

Piease send me: [ IC-255A specifications sheet; [ full
color ICOM Product Line Catalog; (] List of Authorized
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Jim Pitts KE4Y
136 Blackburn Ave.
Louisville KY 40206

A Fresh Start for your Old Tx

— modernize it with grid-block keying

As a result of the most
recent boom in ama-
teur radio, many older
pieces of tube-type equip-
ment have been pulled out
of the closet and placed in-
to active service. My old
Heathkit DX-40 occupies a
prominent place in my
shack and has been the
workhorse of many hours
of DXing and rag chewing.
However, when | moved in-
to the fast-paced Extra sub-
bands, | found my hand
key inadequate and decid-
ed to move up to elec-
tronic keying. 1 home-
brewed the keyer with few
complications. A reed
relay was used to perform
the main switching func-
tion. | plugged the keyer in-

SHIELDED
coax

to the DX-40 and hunted
my first victim on the re-
ceiver. Tragedy! The very
first dit fused the relay con-
tacts and the rig had to be
turned off to terminate the
transmission. | had ob-
viously overestimated the
power handling capability
of the relay.

In cathode-keyed cir-
cuits, virtually the total in-
put power of the transmit-
ter is passed through the
key (or keying relay). In the
case of my DX-40, this
amounts to about 150 mA
at 600 V. The solution to
the problem was obviously
to use a relay with greater
power handling capability
(or was it?). A search for
such a relay left me empty-

MINI-B80X

POWER AMP

Fig. 1. Grid-block keying modification. C1 — 20-uF, 200-V dc
electrolytic. C2, C3—.01-uF, 1-kV disc ceramic. CRT—
200-V, 0.5-Amp silicon rectifier. R1, R2—1-Watt, 20%.
R3— Va-Watt. RFC1—2.5 mH. T1—filament transformer,
115-V primary, 6.3 secondary at 300 mA.
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handed. | could find no
relay that was fast, cheap,
fitted the voltage and
power requirements, and
was available locally.
Finally, it dawned on me
that there must be a way to
key the transmitter without
switching the full power of
the transmitter directly. It
did not take long to find a
grid-block keying circuit in
a old handbook. This type
of keying requires the
switching of only 150 V at a
current of just a few
milliamps. This was well
within the limitations of
my small reed relays and
could even be handled by
an inexpensive transistor.
An important bonus in us-
ing grid-block keying is the
reduction in potential
shock hazards. Scrounging
through the junk box, 1
found everything | needed
for the project. In an addi-
tional hour and a half, |
was on the air at 25 wpm.
The principle of grid-
block keying is very sim-
ple. During key-up periods,
the final amplifier is
blocked by placing a
strongly negative charge
on the grid of the power
amplifier tube. When the
key is closed, this voltage
drops across a resistor (R1
in Fig. 1). This removes the
charge from the grid and
the amplifier is free to run

normally. Basically, the
keying circuit is composed
of a voltage source and
dropping resistors. An
isolated negative 150-V dc
source can be inexpensive-
ly obtained by using a6.3-V
filament transformer as the
main component. The trans-
former’s 6.3-V winding is
connected to the 6.3-V ac
filament line of the trans-
mitter. The original pri-
mary of the transformer
then becomes the high
voltage secondary. The
transformer can be conve-
niently tapped into the
filament line of the trans-
mitter at the filament ter-
minals of one of the tube
sockets. Note that the rec-
tifier is connected in such a
manner that the ground is
positive with respect to the
negative keying voltage. It
is important that filter ca-
pacitor C1 be connected
properly with respect to
this polarity. Also keep this
in mind when making any
voltage measurements. R3
is included as a bleeder re-
sistor.

We now have a negative
voltage source and a me-
chanism for turning it on
and off. Getting the charge
to the grid requires some
special consideration. In
my first grid-block keying
circuit, none of the com-
ponents was shielded. As a
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Hy-Gain 3806

SPECIALLY
PRICED

ONLY
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Accessories:

2-Meter Hand-Held
Amateur Transceiver

e Low cost, 6-channel hand-held provides superb
voice transmission over short to medium distances
Sharply tuned on-trequency selectivily in the RF
amplitier stages plus FET s in the 1stand 2nd mixers
for virtual Immunity (o oul-of-band signals
intermodulation distortion and cross-modulation

® Separate microphone and speaker elements lor
enhanced audio

Internally adjustable mic preamp—a Hy-Gain
exclusive

* Specially gasketed case seals out water, dirt arid
corrosive salt air

Waterlight, high-impact ABS plastic case—ribbed
tor non-slip grip

* Top-mounted controls for instant access
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Description Price

3807
1104
1106
1107

Nicad Battery Pack $3195
Touch Tone Paa

AC Battery Charget

Cigaretle Lighter Adaptor_Cotd
Antenna Adaptor Cord

Carynyg Case (Le-ather
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$1785
$ 995
$59
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CUSHCRAFT

WILSON
HUSTLER
LARSEN

BENCHER

DENTRON

TAYLOR
SWAN
TEMPO
TEN-TEC
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a result, the transmitter
emitted a signal during
key-up periods. The emit-
ted signal would gradually
creep up in intensity until it
reached almost full power.
Placing the voltage source
in a minibox and using coax
to get the voltage to
the power amplifier elim-
inated the problem. The
driving signal is kept from
entering the keying circuit
by RFC1 and C2. The dc
keying voltage is prevent-

ed from entering the driv-
ing circuitry by the .01
blocking capacitor, C3. If
the grid is already dc-
isolated from the driver by
a capacitor, C3 is not need-
ed.

It should be noted that
the grid-block keying mod-
ification in my DX-40 dis-
abled the “’grid” function
of the meter. This is only a
slight hindrance in actual
operation. Too much grid
drive with grid-block key-

ing will cause the transmis-
sion of a “backwave” or
residual signal during key-
up periods. Grid drive
should be adjusted to the
point where no plate cur-
rent can be detected dur-
ing key-up periods. The
output could be checked
with a sensitive rf power
meter or an swr meter to
detect any backwave that
might be leaking through.

Most older cathode-
keyed tube rigs are de-

signed so that the transmit-
ter is activated when the
plug is removed from the
original jack. Some designs
may require that the jack
be shorted. A word of warn-
ing: If you leave the original
cathode-keying jack in the
transmitter, cover it so that
your keyer won’t be acci-
dentally plugged into this
high voltage gap. | learned
this lesson the hard way.
You guessed it—| fused an-
other relay.

An Inflation Fighter for 220

—join the fun... inexpensively

$18.50 and 90 minutes, and you’re listening in.

Michael J. Clarkson WASHWG
RD 4
Export PA 15632

ow would you like to
be on 223.5 MHz for a
nominal investment of
$18.50 and an hour and a
half of your time? Well, |
think this article may help
some people who are
stymied right now about
the whats and wherefores
of how to get on, seeing
that there is no surplus
equipment available and
“scanners,” per se, don’t
cover that area of the fre-
quency spectrum.
For some 6 months now,
a few of us hams here in
southwest Pennsylvania
have been fooling around
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with 223.5 MHz. Even with
the availability of some
Midlands, Cobras, and FM
76s, the activity is very
sparse. As many of you are
aware, VHF Engineering
sells rf decks for 10
through % meters. These
modules are easy to build
and tune up, and they are
inexpensive. They also
have, as a standard fea-
ture, an output of 10.7
MHz as an i-f frequency.
Now, think about that for
a minute! What else uses
10.7 MHz as an i-f? Well,
almost all scanners except
Bearcat and some Lafay-
ettes. Also, almost all 2
meter rigs do. So, if your
already own some sort of
scanner (and a lot of hams
do), $18.50, and a little
time, you are in the listen-
ing business on 220 or
440 or 50 or 144 MHz

All you have todo is wire
in the output of the VHF
Engineering rf module to
the 10.7 MHz if in your
scanner or 2 meter rig and
you are ready to go. This
modification does not alter
the performance of the
scanner or 2 meter rig, but
enhances it by adding, in
this case, 220 MHz capabil-
ities. You can even use an
old portable AM-FM radio
which has its i-f at 107
MHz. The gain in these sets
is not very great, but they
will work.

To be more specific, in
my own practical applica-
tion | bought a VHF Engi-
neering 220 rf module,
built it, and needed a 10.7
i-f —preferably another
stage at 455 i-f—and an
audio and squelch stage.
So, considering what to do,
| spied my much-experi-

mented-with, obsolete,
Radio Shack Pro 4 scanner,
which is a pocket monitor
for VHF frequencies. With
a little investigation, the
first i-f 10.7 MHz ceramic
filter was found, and | in-
jected the output of the rf
module in there. “Voila, it
worked!” So for a very
modest investment, | now
hear quite well on 220.

Another idea would be
to inject the output of the
module into any 2 meter
FM rig having an i-f of 10.7
MHz. | tried the above-
outlined procedure on my
own lcom 225, and it works
great, with very good sen-
sitivity and gain.

A VHF Engineering 220
transmitter goes well with
my setup. In fact, | am con-
templating building a 220
walkie-talkie utilizing
these ideas.



QUASAR VIDEO
TAPE RECORDER SALE!

* Records to two hours, color or black &
white

» Records off the air—record one pro-
gram while watching another

* Camera input to make your own
tapes

» Can be used with optional timer while
you are out

* Pause control for editing

* Limited supply —these $1,000 VTRs
were demonstrators & come with new
warrantee . . . $499
$100 worth of new blank tape will
be included at no extra charge!

Send tor our new cotolog!
$3 Shipping charge per order ® NO C.O.D.s)

Bill MC
lCredIt card #
lExp date

Signature
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|
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Visa

State Zip
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209 5. Mystic Ave /Taj
Medtord MA 02155
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1(800) 225-4426
(617) 395-8280

The Only
Automatic Dialing
Touch Tone MIC

The CES Model 235A
Automatic Micro-
dialer has a 10
number memory that
can store even 11
digit numbers. Just
dial *and one digit to
bring up auto-patch,
pause and dial phone
number automati-
cally. Program Dial-
ing speed for virtually
any repeater auto-
patch, then dial
number at fastest
speed. Automatic
PTT with manual or
automatic dialing. All
dialing and pro-
gramming done from
Keyboard. LED indi-
cator for program-

ming or PTT and ... ,-C115

ALL CONTAINED IN A SMALL MIC.

At your Ham Radio Dealer
or Call or Write

COMMUNICATIONS
P TRONICY
SPECIALTIES. inc
399 W Fairbanks Ave. . 'Winter Park, Fla. 32789
305/645-0474

TU-170

$159.95 buys-a terminail

unit kit with ccpabi ities beyond

your expectations for the price. And
the Flesher Corp
TU-170 won’t devour
your precious space.
Wired units are available
at $234.95. Call or write
today for our free 1980

catalog of affordable kits, wired units nd accessories.

FLESHER ¢conP
P.O.Box 976 e Topeka, Kansas 66601 e 913 ¢ 234 ¢ 0198

Terminating load
resistors from

Dielectric

Dielectric, the leader in supplying the communi-
cations industry with RF measuring instrumenta-
tion, has a wide selection of Terminating Load

Resistors. From a 5W dry load
n to a 50KW heat exchanger type .
load, Dielectric has a dummy [
load that meets your power and
frequency requirements. Low power dry loads
are available up to 150 Watts. Liquid/Air loads
‘1 up to 10,000 watts and high power loads —
: either direct water-cooled or with heat
exchanger — up to 50,000 watts. All loads
have a minimum VSWR specification of 1.1:1
(or better) over their rated frequency ranges.
RF Instruments 9P
for Professionals R
For the name of your local distributor, call Toll Free 800-341-9678.
A limited number of distributor locations are currently available; inquiries welcomed.

DIELECTRIC COVMMUNICATIONS . o»

A UNIT OF GENERAL SIGNAL
RAYMOND, MAINE 04071 » TH.. 207-855-4555 » B00-341-9678

+” Reader Service—see page 243
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William E. Parker WS8DMR
2738 Floribunda Drive
Columbus OH 43209

Building Long Yagis for UHF

— some pitfalls to avoid

Beware of the “some-
thing for nothing” of-
fer! With this thought in
mind, the long yagi anten-
na is being placed under
suspicion. Would you be-
lieve a 48-element collinear
array (24 driven elements
and 24 reflectors), whose
gain is approximately 16
dB, could be replaced with
a single 13-element long
yagi? In addition, the long
yagi has: 1. Less wind

; SR
S
2 2nuinl

T e

uras mam @t e0®
roemnon (, 8 6,0
| smams

resistance; 2. More direc-
tivity per pound of alumi-
num; 3. Greater ease of
fabrication; and 4. Ex-
cellent mechanical stabili-
ty. Certainly there is a
temptation to believe that
the long yagi antenna of-
fers something for nothing
when compared with other
antenna arrays. What must
be sacrificed to obtain the
aforementioned advan-
tages? Followers of the

“Collinear Clan,” read on!
The cautious amateur
constructing a beam anten-
na intended for application
in the VHF and UHF range
would exhibit a tendency
to cut the elements longer
than necessary. This stems
from the old adage, "It is
easier to cut ‘em long than
to add a piece on.” This is
the philosophy that has
helped give the long yagi a
questionable reputation.

In an attempt to rein-
state the long vyagi in its
rightful position, antenna
patterns of a 13-element
yagi were made. Fig 1
shows polar patterns of the
long vyagi in horizontal
polarization. Fig. 2 shows
patterns with the yagi ver-
tically polarized. Fig. 3
shows the reference dipole
in the horizontal plane.
Curve A is plotted in the
same relative gain scale as
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Fig. 2. Vertical polarization radiation patterns for the 13-element yagi at 420, 432, 438, and 442 MHz.
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Figs. 1 and 2. Curve B is
merely an expanded plot
due to gain increase in
plotting technique. The
spike at the upper-left of
Fig. 1 was produced by a
search radar of an adjacent
airport. A cool, windy fall
day and the lack of more
output from the signal gen-
erator kept the patterns
from being of the picture-
book variety. Fig. 4 shows
the test setup.

REFERENCE
OIPOLE

—X

YAGI)

GENERAL RADID [
TYPE 1021-A _:|
7\
@ 7
IKHZ
RF SIGNAL
0B METER
SEAERATOS LLo WITH | KH2
400 -450 MMz PASS FILTER

I1KHz 30% MOD,
OUTPUT HELD
CONSTANT LEVEL
OF 500 MILLIVOLTS

HP MOOEL
4204

OQUBLE STUB YUNER—I
{USED ON REFERENCE
OIPOLE, AS WELL AS

I KHz

Fig. 5 shows graphically
the nonsymmetrical band-
pass characteristics of the
long yagi-type of antenna.
The extremely rapid cutoff
on the high side of the in-
tended operating frequen-
cy has caused many an
amateur to cast aside this
type of antenna. This curve
shows readily that it is un-
wise to cut the antenna to
operate below the intend-
ed operating frequency.

13 ELEMENT LONG YAGI

S\

REMOTELY
CONTROLLED
ROTATING
MECH

Lo

HP MOOEL 4158
SWR METER

ANT LAB MODEL 852

IKHz SELECTIVE AMP
POLAR PLOTTER ]

The 438-MHz pattern in
Fig. 1 indicates that the
beam width at the half-
power points is approx-
imately 25 degrees. Gain
measurements further re-
vealed that 16 dB of gain
can berealized without dif-
ficulty. This gain figure can
be obtained over a fre-
quency range of at least
four megahertz. Four
megahertz is approximate-
ly plus and minus 0.5% of
435 Hz, which is more than
ample for ham frequen-
cies. just make sure that
yaur beam design frequen-
cy is at or near the high end
of the bandwidth desired.

Four long yagi antennas
(Fig. 6) operating on 432
Hz, using 13 elements
each, will yield a gain of 22
dB (assuming 16 dB per
each 13-element yagi). To
obtain this same gain with
a collinear array, approxi-
mately 176 elements would
be required (88 driven

Kt P
s was $BH . ue
- BOAS -
oy os@

o oo w -

Fig. 3. Reference dipole
radiation pattern in the
horizontal plane.

elements and 88 reflec-
tors). At this point in com-
parison, does the singular
feature of unnecessary
bandwidth seem worth-
while?

If reasonable care is ex-
ercised during construc-
tion (Fig. 7) and all dimen-
sions are adhered to within
one sixteenth of an inch,
then you can boast, “Have
yagi, will radiate.” Il

3/8in

ANT LAB
MOOULATOR
SERVO AMP AND
I KMz CONTROL MECH
GENERATOR I KHZ SYNC s 2 A
POWER SUPPLIES
Fig. 4. Radiation pattern test setup.
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Fig. 6. Method of interconnecting four yagis.
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Fig. 5. Bandpass characteristics of 13-element yagi.
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Fig. 7. Construction details for the 13-element yagi.
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COMMERCIAL MOBILE &
BASE TRANSCEIVERS

™

’W'g Spec Comm “Professianal Commanications Line”

Deatures
© 136174 MHz & 220-240 MHZ (450 soon).
® 6 channels.

©0.35 uV Revr

@6 or 8 Pole Crystal Fitr

@ Beautiful Audio—RX & TX.
® Very Reasonable Price!

SC250 25 Wt.
Mobile Unit

® “‘Super Rugged" Housing

® Very attractive woodgrain housing

SC300 25 Wt. Base Station
® Built-in AC Power Supply
® Front Panel Status Indicator Lights

® Optional Revr. Scanning Function Available

SPEC COMM REPEATER BOARDS, SUB-ASSEMBLIES & ACCESSORIES

SCR100

SCR100 Receiver Board

® Wide dynamic range! Reduces overload, ‘de-
sense’, and IM

® Sens.0.3uV/20dB Qt. typ

® Sel. 6dB @ + 6.5 KHz, -110dB @ =+ 30KHZz, (8
Pole Crystal Fitr)

® 'S Meter’ Ovutput.
Exc. audio quality! Fast squelch! $139.95
wixtal.

SCR100 Receiver Assembly

® SCR100 mounted in shielded housing

® Same as used on SCR1000

e Completely asmbid. w/F.T. caps, S0239 conn.,
AF GAIN POT, etc. $205.00

SCAP Autopatch Board
@ Provides all basic autopatch tunctions
@ 3 Digit Access,; 1 Aux. On/Off tunction; Audio
AGC; Built-in Timers; etc.
® See our Dec. 73 Ad or write/call tor
detalls. $235.00

RPCM Board

@ Used wi/SCAP board to provide “Reverse Patch
and Land-Line Control of Repeater.

@ Includes land line "answering” circuitry $79.95

WP641 Duplexer

@ Superior Band Pass/Band Reject design

® Provides great rejection of “out-of- band”
signals

® Extremely easy to adjust

o - 93 dB typ. isolation $550.00 {tully ckd out
wISCR1000).

COMMUNICATIONS ..

—— Norristown, PA 19401 @ (215) 631-1710

ewW

= @ Can be set up for 1 ot 2 contigurations.
@ #1) Time Out Warning Tone.
o #2) “Kerchunker Killer” —initial
Rptr. Xmtr. key-up delay.
@ For use wiSCR1000, or CTC100/1D250. $20.95.

All equipment assembled & tested. For 2M & 220 MHa.

L
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FL-6 Rcvr. Front-End Preselector

@6 Hi Q Resonators with FET preamp.

® Provides tremendous rejection of “out-of-band” signals
wiout the usual loss! Can often be used instead of large,
expensive cavity filters.

® Extremely helpful at sites with many nearby VHF transmit-
ters.

® Gain: apx. 10 dB.

® Selectivity: —20dB @ +2.0 MHz;
(typ.). $85.00.

TRA-1 Timer Reset Annunciator Board
® Puts out a tone “beep™ on rptr. xmtr. apx. 1 sec. after rcvd.
signal drops—thus allowing time for breakers
® Resets rptr. time-out timer when tone is emitted
® Adjustable time delay and tone duration
® For use with CTC100 and 1D 100/250.
© $20.95 (Add $29.95 for inst. & ck. out in SCR1000).

TMR-1 Timer Board

-60dB @ +6 MHz

CTC100 COR/Timer/Control Board
® Complete COR circuitry
® Carrier ‘Hang’' & T.0. Timers
® Remote xmitr. Inhibit/Reset control.
® Provision tor panel control switches & lamps.
® 100% Solid State CMOS logic.
® Many other features $36.00.

10250 CW ID & Audio Mixer Board
© Adjustable ID tone, speed, level, timing cycle.
@ 4 Input AF Mixer & Local Mic amp.
® COR input & xmtr hold circuits
® CMOS logic; PROM memory — 250 bits/ichannel.
@ Up to 4 difterent ID channels!
@ Many other features. Programmed $75.00
{1 chan.) Add’l Chan. $4.00 ea.

3k

(Ship./Handl.

These are Professional “Commercial Grade” Units — Designed for Extreme Environments (— 30 to +60° CJ.

SCT 110 BOARD

FL-6

SCT110 Xmtr/Exciter Board

® 7 or 10 Wts. Output. 100% Duty Cycle!

® Infinite VSWR proot

® True FM tor exc. audio quality

® New Design—specifically tor continuous rptr.
service

® Very low in "white noise

@ Spurious -70 dB

® With .0005% xtal. $139.95

e BA-10 30 Wi. Amp board & Heat Sink, 3 sec. LPF
& rel. pwr. sensor. $55.95

SCT110 Transmitter Assembly
® SCT110 mounted in shielded housing
® Same as used on SCR1000
o Completely asmbid. w/F.T. caps, S0239 conn.
®7 or 10 Wt. unit $205.00. Add $69.95 tor 30 Wt
unit

TTC100 TOUCHTONE
CONTROL BOARD

TTC100 Touchtone Control Board

® 3 digit ON, 3 digit OFF control of a single
repeater function. Or, 2 functions (2 digits ON
each) with 1 digit (each) OFF

® Can be used to pull in a relay, trigger logic, etc

@ Typically used for Rptr. ON/OFF, HIILO Pwr.,
P.L. ONIOFF, Patch Inhibit/Reset, etc

® Stable, anti-falsing design. 5s Limit on access

® $85.00 ($125.00 inst. & ckd. out in SCR1000).

® 2 Function or Custom Programming - + $15.00

o For Add'l Function(s)—Add a “Partial TTC"
Board. $42.00.

—3$3.75.PA residents add 6% tax)
Send for Data Sheets!




Alexander MacLean WA2SUT/NNN@VB

18 Indian Spring Trail
Denville NJ 07834

Working with FETs

— part |

hen it was intro-

duced, the FET was
billed as "the transistor
that thinks it's a tube.”
There’s been a lot of cur-
rent through the gate since
then, but there are a lot of
similarities.

It is one of the few tran-
sistors that does give a
hard-line tube man a fight-
ing chance at making it
work.

There are a few basic dif-
ferences. The voltage, cur-
rent, and power ratings are
much less. You also lose
one important tube advan-
tage right off the bat. The
trouble with thinking of the
FET as just a teensy tube is
that it really just thinks it is
a tube; it really is a tran-
sistor.

As with almost all tran-
sistor situations, they are
unforgiving of errors. With

ANODE

(PLATE) DRAIN

GRI1D GATE

CATHODE SOURCE

TRIODE TUBE LA
Fig. 1. Schematic symbols.
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a tube, you can make a
mistake and probably you
won’t hurt the tube if you
were paying attention and
correct it. Transistors
either get treated right or
they quit on you. That’s it.
There is rarely any middle
ground.

In that one sense, the
FET is a transistor, not a
tube. While you probably
can understand that the
operating conditions are at
a much lower level than a
tube, it may be hard to get
away from the tube think-
ing you are used to, which
can harm the FET.

Circuit operation has a
number of similarities be-
tween the FET and the
tube. If you did much
bench work with tubes, the
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Fig. 2. Simplified tube AFSK
oscillator circuit.

circuits will not be far dif-
ferent. The thing you have
to catch on to is the trick of
treating it like a transistor.
A few simple precautions
should be enough to get
you going.

There must have been a
time when you were told
not to connect the plate
supply to the filament, and
what would happen if you
did. Somewhere along the
line you probably did it,
too. That’s how you learned
not to for all time. FETs are
much cheaper than the
tubes were even then, so
it's not too traumatic to
lose a few learning. Let’s
just try and cut down on
the number.

First, a few terms. Fig. 1
shows a triode tube sche-
matic and an FET sche-
matic, with a comparison
of the terms for the
elements.

While you probably did
not have to think much
about the safety of the
tube while you worked,
you did have to think of
your own safety. Those
high voltages could kill
you if you didn’t keep your

wits about you. One of the
unfortunate things about
working with transistors is
the tendency to forget
about safety. At those low
voltages, a serious acci-
dent is rare. You can still
get hurt, though. There is
also plenty of kick in the
line voltage of your power
supply. Still, most people
tend to get careless work-
ing with transistors; and
they usually get away with
it. All this talk of safety has
a purpose.

Besides saving your own
hide, a little common sense
safety-thinking can save
your transistors. With FETs,
there are things to watch
for. Here | am speaking of
the normal run-of-the-mill
three-element FET, not the
MOSFETs or other exotic
breeds. Just your average
FET. They have a few weak
spots. Some of them |
learned about the hard
way. Let’s start with a few
of those nasty parameters.

The FET has a maximum
safe voltage that can be ap-
plied to the drain (plate). It
also has a maximum safe
current; this is just about



the same as with tubes.
There just is less chance of
recovery if you go wrong.
There is one other basic
maximum. This is the safe
voltage that can be applied
between the source and
the gate. There is a com-
parable safe grid voltage
with a tube, but it was not
something that you ran
into often. What this all
gets to is that it is often
fairly simple to adapt a
tube-type circuit to an FET
if you just watch out for
the ratings.

The FET audio oscillator
to be described is almost
an exact duplicate of a
tube circuit. However,
there are certain key fac-
tors in its design that are a
direct result of its being an
FET rather than a tube.

Some of the guidelines
for working with the circuit
were learned the hard way.
Once learned, they can be
adapted to working with
other FET circuits, as the
safety factor is the same no
matter what the circuit
function is.

The basic tube circuit
started life as a simple
AFSK circuit. A double
triode was used as an
oscillator buffer circuit.
Since the oscillator part
was so simple, it was
chosen for the FET circuit.
The basic circuit is shown
in Fig. 2.' This is much
simplified. The AFSK part
was left out, and only the
oscillator part is shown.
This can be transferred to
the FET, but, in fact, it was
not done that way.

| like to see how many
parts can be left out and
have it still work. (It usual-
ly works better that way,
too.)

What was first tried was
something similar to Fig. 3.
At some point, fiddling
with values, it did work.
Now my education began.

The output at the drain
was not much to write
home about, and the wave-
form was no great bargain.
There were, however, two

basic considerations work-
ing here. | was carefully
monitoring the current the
FET was drawing, the out-
put waveform and voltage,
and the dc voltage at the
drain. The one thing |
wanted to be sure of was
that 1 was not exceeding
the drain voltage or cur-
rent. Since both were quite
small, and well within
limits, it was just a ques-
tion of getting the wave-
form and output right.

Then the fun began.
With a little more work, |
managed to go through
about ten bargain FETs. |
kept my eyes glued to
those meters and that
scope; | never even got
close to the ratings. What |
did get was ten zapped
trannies and a bad eye
twitch. There had to be
something | was missing.

Then the great light
dawned. | was zapping the
input. But how? With such
a dinky current and output
how could | zap the input?

There were two answers
here. The el-cheapos did
not have the same be-
tween-element ratings of
the HEP801 | also was us-
ing, and the input circuit is
where the action is.

This is going to sound
strange, but when | got
around the measuring it
was startling. Even in the
original tube circuit, the
output was taken from the
grid circuit. That's where
all the signal is. That was
where all the trouble was in
my FET oscillator, too. A
simple matter of peak-to-
peak was killing me.

Now we have to go back
a bit and see what is hap-
pening in the gate (grid) cir-
cuit. Let’s start with my
power supply. It is ad-
justable, and | was testing
at 5 through 12 or more
volts dc to the FET. That's a
normal transistor range,
and | even gave it a bit
more for test purposes. It
was about that time when |
began to notice a distinct
lack of functional FETs.

Since | obviously (?) was
not exceeding the ratings,
it was quite upsetting.

Having nothing left to
do, and only one FET left, |
went and took a look at the
gate circuit with the scope.
It nearly knocked me off
the chair. The scope had
been set for a small signal,
and the gate signal nearly
punched a hole in the top
and bottom of the CRT.
Where did all the signal
come from all of a sudden
... and how do | get rid of
some of it?

That was the problem,
once | recognized it. Then
a few facts filled in the rest.
First off, | turned off the
gear until my head cleared.
While it was obvious that
there was a walloping sig-
nal in the gate circuit, | had
not fully pinned it all
down. | could see that
there was a probability
that | was zapping the gate
though, so | went back to
the spec sheets. The specs
for the 801 FET showed a
maximum of 20 volts dif-
ference between the
source and the gate. If this
were exceeded, it would
damage the FET. There
went a handful of FETs.

That was what hap-
pened; but why, and how
do | avoid it next time? It
was obvious that more test-
ing and measuring would
have to be done, so there
was going to be a risk

The first obvious thing to
do was lower the supply
voltage. This was done and
the scope watched while it
was turned back on. At
some lower voltage, the
circuit started up again. A
quick check of the scope
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Fig. 3. Experimental FET os-
cillator.

showed that the signal
voltage was safe. Then a
few measurements gave
me the data. The signal
voltage is a peak-to-peak
sine wave. A peak-to-peak
signal also will count as the
maximum value, too. Thus,
even though the specs im-
ply a dc difference of
potential not to exceed 20
volts, a sine wave more
than that also will be a dif-
ference exceeding 20 volts.

There is another factor
here, too. The signal volt-
age can approach twice
the value of the dc voltage
to the drain. In an oscil-
lator circuit, the coil and
capacitor can store a
charge that will add to the
charge of the opposite
swing of the wave. That
means a nine-volt supply
voltage can deliver almost
an eighteen-volt peak-to-
peak signal. Go up to 12
and you get 24 volts p-p.
Test it at 15 volts, and your
30 volt signal zaps the tran-
sistor.

The first thing you can do
is keep your power supply
voltage low. But what if you
want to run the oscillator at
a higher voltage, say 12, for
mobile use or to go with
other circuitry?

The obvious thing would
be to dampen its enthu-
siasm. There’s a simple way
to do this. Just add a resis-
tor across the circuit as in
Fig. 4. The value isn't
critical. Just watch the
scope as you play with
values (an ideal place for a
resistance substitution
box).

By loading the circuit,
you cut down its output. |
settled on a value of 2.2k

[.7 El
5= ,
oy

Fig. 4. Resistor added to cut
signal.
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for one circuit. That gave
me an output of about 11
volts p-p with a drain cur-
rent of 2.2 mA. My notes
show a voltage of 9-12
volts, but that is just
nominal. The circuit was
tested and worked at both
lower and higher voltages.

In the final circuit (Fig.
5), there was no load resis-
tor. It seems to work well
without one. There was one
additional part that might
be needed.

With some circuits there
may be some TVI or RFI
caused by the unshielded
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Fig. 5. Practical FET audio
oscillator circuit.

circuit or long test leads.

When you get it going,
try a few values of bypass
capacitors at the drain.
Too big a value will stop
the oscillator from work-
ing. Too small will not
filter, but there should be a
range of values that will do
the bypassing job. Start
around 0.005 to 0.5 uF.

That brings up an impor-
tant point. There are sev-
eral performance charac-
teristics you want to have
in your oscillator. These
are simple things that tell
you the design is sound.
You will hear a good tone,
even if there is distortion
that would be unaccept-
able for many purposes.
The scope will show you
the actual waveform of the
output. What you want is a
good clean sine wave out-
put. Noticeable clipping of
one or more peaks usually
will give you harmonic
content that can cause
trouble. So for openers, it
should look right.

Call or Write for Delivery or Quote

DRAKE TR7

Transceiver

LEAVE A MESSAGE & WE'LL CALL YOU BACK!

N0 LSOO

Electronics Supply, Inc.
1508 McKinney * Houston, Texas 77002 « (713) 658-0268
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It is not shown here, but
break the source lead and
put in a key. Then key the
oscillator as a code oscil-
lator. If it does not key
well, your circuit is not the
best. That’s one reason |
did not follow many stan-
dard designs; they did not
key well. This one keys
cleanly and starts right up.
At the least you can use it
for code practice.

There are some simple
stability tests. Leave it on
for a while. Does it drift as
you listen? A low frequen-
cy tone is best for this; a
slight frequency shift will
be more noticeable at low
frequencies than at higher.
An obvious short-term drift
is a sign of poor design or
of circuit trouble. A hot or
warm FET is another trou-
ble signal. If you have a
counter or some other stan-
dard, you can check also
for long-term stability.
However, make sure your
standard does not drift,
too.

If your circuit shows
good form, does not
change characteristics
over a long-term test, and
keys cleanly, you probably
have a usable circuit.

Another tip-off is your
tolerance factor. This cir-
cuit will work over a wide
range of parts values and
voltages. Beware of any
circuit where values are
critical for operation. That
does not mean don’t use
precision where you want
it—for example, to get an
exact frequency—but if
the oscillator is critical in
operation, it will be trouble
no matter how precise it is.

Remember that your
output is taken from the
gate circuit. Almost any
normal coupling capacitor
value will work. 0.05 uF to
10 uF would be median, al-
though | have coupled the
output with a gimmick ca-
pacitor of a few turns of
wire.

The pitch is easily ad-
justed over the audio range
by the choice of C1. A ca-
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pacitance substitution box
can help here, though |
have used just a handful of
caps and done as well

While this is a simple cir-
cuit, there were a number
of very important guide-
lines for working with FETs.
These will be restated as
rules of thumb.

1. Do not exceed the
maximum drain voltage or
current.

2. Do not exceed the
maximum voltage between
elements, particularly the
source-gate junction.

3. Monitor all key volt-
ages and signals.

4. Start at the lowest
practical drain voltage and
work your way up.

5. Leave vyourself the
largest margin for safety

you can

6. A critical circuit
should be a tip-off of poor
design

| found the final circuit |
used to be reliable for most
of my purposes. | think it
can be adapted easily for
many ham uses. A little
time working with that cir-
cuit should make you
much more comfortable
when working with FETs.
The circuit is not the only
one in the world; however,
a great deal can be learned
by trying other tube-type
circuits with your test set
up. Some will work right
off, some you may have to
fiddle with values or
change the circuit around
some.

In any case, there is no
substitute for the prag-
matic experience of actual-
ly working with these cir-
cuits, and having first-hand
knowledge of what hap-
pens as you vary values or
circuit configuration.

I hope these circuits and
test methods shown will
encourage experimenta-
tion with this and other
published circuits. W
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We’re convinced...we’ve built the world’s
finest amplifier in its class!

L
f 4°
] ®
L vEARS OF
SERVICE

ENRY RADIO’S

I

THE NEWEST MEMBER OF THE FAMOUS HENRY RADIO
FAMILY OF FINE AMPLIFIERS

The 2KD-5 and 2K-4A linear amplifiers completely fulfill the
needs of discriminating amateurs who want the very best
and are willing to pay the price. But we have long felt that
many amateurs would be satisfied with less power if they
could still have the same high quality and dependability.
The 1KD-5 fulfilis that need beautifully.

e Quality that is unmatched in any other linear in its class. The
same high standards of engineering and construction as the
2KD-5 and 2K-4A. Heavy duty components guarantee years of
trouble free, dependable performance.

e Smaller and lighter. Weighs about 27 pounds less
take along on vacation trips and DXpeditions.

e Less expensive. |If your budget is limited, but you still want a
GOOD quality linear to kick your signal way up, with sharp,
clear signals, the 1KD-5 will give you just about everything
you want . . .and without sacrificing quality

GENERAL INFORMATION

The 1KD-5 is a 1200 watt PEP input (700 watt PEP nominal output) RF linear

amplifier, covering the 80, 40, 20 and 15 meter amateur bands. (10 meters on

units shipped outside the U.S )

Tube Complement: Eimac 3-500Z glass envelope triode operating in a
grounded grid circuit

ALC Circuit: ALC Circuit to prevent overdrive from high power exciters. also
boosts average talk power

Type of Emission: SSB. CW, RTTY or AM

Antenna Relay DC relay system for hum-free operation. requires shorting contact
to ground during transmit to key amplitier into transmit

Power Output Indicator: Self-contained relative RF power meter

Tank Circuit: Pi-L place circuit with a rotary silver plated tank coil for greatest
efficiency and maximum attenuation of unwanted harmonics

.. easier to

Butler, Missouri 64730

Input Circuits: Cathode Pi input matching circuits for maximum drive and linearity

Power Supply: Conservative power supply with solid state rectifiers for reliable
long term operation

Dimensions: 8 75 high x 14" wide x 15" deep

Price $695.00

2K-4A floor console linear amplifier still the “workhorse ' of Amateur

Radio. Engineering, construction and features second to none. Provides

a long life of reliable service while its heavy duty components allow it

to loaf along at full legal power $1195.00

2KD-5 desk model linear amplifer lighter, more compact and less

expensive, but still a heavy duty, high quality linear that will operate at

full legal power month after month for years to come $945.00

Tempo 2002 amplifier for 2-meter operation. 2000 .watts PEP input

on SSB or 1000 watts input on FM or CW $795.00

Tempo VHF /UHF solid state power amplifiers for use in most land

mobile applications. Call or write for list of models available

Tempo 100AL10 VHF linear amplifier. Power output of 100 watts

(nom ) with only 10 watts (nom.) in $209.00

3K-A linear amplifier (for export and military use only) Superior quality,

extremely reliable. At least three kilowatt PEP input on SSB. .. 2000

watt PEP output $1595.00

4K-ULTRA linear amplifier (for export and military use only) For the

most demanding operation . .. SSB, CW, FSK or AM. For general

coverage operation from 3.0 to 30 MHz, but can be modified for

operation on frequencies up to 100 MHz. 100 watts drive delivers

4000 watts PEP input $3450.00

All of the sbove except the 2002, 3K-A & 4K-ULTRA
are avalisble at Tempo dealers throughout the U.S

Weight: 48 pounds

» H3

”
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euchid, Anaheim, Calif. 92801 714/772-9200

816/679-3127

Prices 1ubject to change without notice.
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The MARC Success Story

— your club can do it, too!

Bob Heil K9EID

Box 68

#2 Heil Industrial Drive
Marissa IL 62257

adio clubs can be fupn

Radio clubs promote
and increase the awareness
of this great hobby of ours.
Radio clubs generate good-
will and fellowship among
our ranks. Radio clubs be-
come effective and suc-
cessful only in major cities
with large populations.

All but one of the above
statements are very true.
The last statement will get
blown to the wind as you
learn more about MARC,
the Marissa Amateur Radio
Club. This club celebrated
its first anniversary last
May. It has a roster of
almost ninety members. Its
monthly meetings average
fifty in attendance, and
each month its programs
and special events keep
drawing the members closer
and increasing the activity.
The club owns a massive
repeater system with wide-
area 150-mile coverage.
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Every Monday night a high-
ly successful “Swap Net” is
activated by MARC on the
81/21 repeater. MARC has
been active in two Field
Days, has sponsored two
March of Dimes Walk-A-
Thons, and has graduated
many through its license
classes. A code practice
session is run each evening
on the repeater.

This scope of activities is
remarkable for a club lo-
cated in a small town like
Marissa, lllinois, fifty miles
southeast of St. Louis in the
middle of the southern II-
linois coal fields. The
population of Marissa is
2400, when counting all
men, women, children, and
pets!

Humble Beginnings

In April of 1977, Dick
Smith WB9VZE and | be-
gan discussing the idea of a
club for the area. Steve
K9SR had been holding
classes in his home and
had helped many in obtain-
ing the knowledge neces-
sary for them to get their

licenses. Dick and | called
an organizational meeting
to see what kind of interest
and support for an area-
wide club would be gen-
erated. That first meeting
was attended by Bernice
WDI9CXQ, Floyd W9ZVT,
Windell K9ZQK, Bud
WD9WEFX, Scot K9SF, Dick
WB9VZE, and me. As it
turned out, the seven of us
chartered the club

Making It Happen

It was agreed that the
best way to really promote
MARC and give the area
amateurs a gathering place
on the air was to build a
repeater. | took on the proj-
ect. Hundreds of hours
went into building not
“just a repeater,” but a
complex system that turned
out to be one of the finest
repeater systems in the
Midwest. Jim WA9FDP
(builder of the 22/82 in
Cillespie) gave Dick and
me a new Motran receiver,
Lloyd WOLLC gave us a
new Sinclair antenna,
Floyd W9ZVT donated a
small power amp, Gus

K9EBA supplied the rack,
Paul WBIIGB aligned the
transmitter, and Hank
WOCZE donated a Midland
link transceiver. The club
continued to promote do-
nations, gifts, and help. The
Peabody Coal Company
gave permission to use one
of their 250-foot silos for a
remote receiver site.

Dick and | got the big-
gest boost from the Village
Board of Marissa. We at-
tended a Board meeting to
explain how this repeater
would be effective in emer-
gency communications, as
well as in promotion of the
city of Marissa. We left
the meeting with a $250.00
check and a terrific repeat-
er location, rent-free, atop
the First National Bank
Building. One final dona-
tion came from Dow Com,
the southern Illinois
Wilson distributor: a brand
new 60-foot crank-up
tower!

All the pieces were as-
sembled, and 81/21 was on
the air! Bernice, Floyd, and
Windell were spreading the
word. MARC was happen-



ing! Club meetings, OSCAR
slide shows, demonstra-
tions on antenna phasing,
birthday parties. If you
don’t show up, you really
miss something! The
meetings are happenings!

A great help was Ernie
WBITDC, who set up a raf-
fle of a new Hy-Gain HT.
Many tickets were sold by
all club members, but Er-
nie really promoted those
tickets. With each ticket
came more support for
MARC. Membership in-
creased and the meeting
room at the bank was out-
grown, so meetings were
moved to the new Com-
munity Center. Member-
ships continued to roll in;
each and every ham was
proud to be a MARC mem-
ber.

This same warm, country
atmosphere was projected
onto the repeater. The
members of the “Double
M’ (Marissa Machine) are,
without a doubt, one of the
most friendly, fun-loving,
and helpful groups on any
repeater system

Newsletters

In December, seven
months after charter, our
club trustee, Tania
WB9TKC, and Bernice
WDI9CXQ produced the
first monthly newsletter,
Harmonics. The newsletter
has become one of the key
factors in keeping the pres-
ent members informed, as
well as introducing the
club to prospective mem-
bers. Tania has the cover
page offset-printed, so pic-
tures of club members and
events can be published, as
well as small construction
articles, reports, and useful
information normally not
found in the regular maga-
zines. No one element or
person can be credited
with the great success of
MARC, but the promotion
and communication con-
stantly provided by the
newsletter certainly help.

Maintaining Interest
What all of this can

mean to your local club is
that there is no need for a
club to stay dormant. Ama-
teur radio has so many
facets to keep the mem-
bers interested. It is up to
each of your members to
contribute something,
even if it's a simple men-
tion of the club on the air.

There are simple pro-
grams that can generate
fantastic interest and en-
thusiasm. Here are a few
ideas for your next club
meeting.

Ask a local Motorola or
GE sales office about a
speaker to explain some
new communications de-
velopment or alignment
technique.

Find a police depart-
ment radio technician to
come and explain its so-
phisticated radio system.

Your CD office, Civil Pre-
paredness Office, armed
services, or Weather Bureau
will be pleased to explain
disaster and evacuation
techniques.

Railroads have fantastic
slides and programs to ex-
plain hazardous materials
handling, radio communi-
cations, or general routing.

Airline or FAA radio
technicians can talk about
their communications sys-
tems and control opera-
tions.

Look for a collector of
antique radios to bring
some of his collection for
nostalgia night.

Local ham radio stores
are always willing to dem-
onstrate some SSTV, video
RTTY, or video CW equip-
ment.

AMSAT directors love to
discuss OSCAR.

The list is endless! These
are some of the things it
takes, month after month,
to promote those meet-
ings. You must get the
members into the habit of
setting the second Tuesday
(or whatever day) aside for
that important radio club
meeting. You must enter-
tain or inform them. They
must want to return. It's
the activities director’s job

to see that this is done.

Home-Grown Programs

Sometimes clubs are
unable to contact outside
speakers to present a pro-
gram. To fill a void, here
are some ideas that mem-
bers themselves can use
to put programs together.

Have a Home-Brew
Night (no Kentucky moon-
shine, please!). Ask any and
all to bring their best at-
tempts at building equip-
ment. Award a ribbon or
small trophy for the best —
or worst.

QSL Night—see who has
the most DXCC, VHF, coun-
ties, longest distance,
oldest, etc. Again, give
awards.

Antenna Gain Measure-
ment Night—bring your
home-brew VHF antennas,
and award trophies for the
best.

Fix It Night—bug a few
radios or keyers and see
who can find the faults.

Grid-Dip Night—wind
some coils, check their fre-
quencies, show how to
check antenna resonance,
and so on.

Those of us who have
been around for awhile
sometimes forget that the
newcomers have not seen
or heard a lot of the ““take
it for granted” things.
These simple things can be
turned into fantastic pro-
grams. Talk about feed-
lines, show them how dif-
ferent types of coax work
better, or worse; discuss
design. Be original. Be in-
novative. Keep it simple
and fun! Always acknowl-
edge the oldest license, the
guest or member from
farthest away, the one who
can operate the most bands
or modes.

For a surefire barn-burn-
er meeting, celebrate a
member’s birthday, but
keep it a surprise. A sur-
prise party can really be a
great amount of fun. Keep-
ing the secret is difficult,
but can be done. Just think
of the crazy gifts you can
rid your junk boxes of!

Selling donations to the
clubin the form of chances
on handie-talkies, keyers,
antenna systems, etc., can
be very successful as well
as a heck of a lot of fun. it
gets to be an “in”’ thing for
all of the members to buy
their tickets so they won't
get left out. With enough
promotion, the meeting
you select for the drawing
can really be turned into a
mini-hamfest.

Public Activities

The club has to keep the
public informed of its ex-
istence. Local newspapers
love to have articles about
your meetings or activities.
Exposure to the outside
world can be achieved by
setting up portable stations
in shopping malls, grocery
centers, schools, and ser-
vice clubs (Lions, Rotary).
Many times you can solicit
donations at these outings,
also. Try to have the local
TV mini-cam, radio station,
newspapers, and magazine
reporters on hand to report
on your activities. Traffic
handling, OSCAR, phone
patches, and, best of all,
SSTV, can be effective in
attracting attention. Don’t
forget to hang big signs
with the club logo (You
don’t have one? Shame!) or
name predominant, as well
as names and phone num-
bers of those members who
can sign up prospects for
Novice classes. Advertise
your local repeater fre-
quencies. You won’t be-
lieve how many VHF scan-
ners are out there just
waiting for amateur radio
to inhabit the speaker!

It is up to you and your
club. Do you really want
bigger and better member-
ship? Do you want to have
more fun? Do you want to
expand each member’s
awareness and knowledge?
The MARC has proven that
all of this can be done in a
village of 2000 people. The
best part of this is that the
entire effort can only bene-
fit amateur radio every-
where @
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Ken Rehler KB6FC
11838 Dorothy St. #4
Los Angeles CA 90049

Want to Upgrade? Take a Tip from
a Ham Who Did!

— previewing the new code test

You should upgrade. It's
easy. I’'m writing this to
encourage you. If | could
pass and upgrade to the
Advanced license, so can
you. Let me explain.

In the Los Angeles area,
one can attend Murphy’s
Radio Class. This class in-
creases your knowledge
and ability to pass the
theory and regulation seg-
ments of the FCC tests.
Also, Murphy’s sells code
tapes to help you pass the
13 wpm requirement.
Other cities probably have
similar classes and aids.

So now we are down to
the crux of the problem:
code, code, code, 13 wpm,
13 wpm, 13 wpm. That
does not sound like much.
But it takes study and time
and effort and is well worth
it.

| got up about one-half
hour earlier each morning
to study code. Also, a local
repeater was broadcasting
the Murphy tapes 3 or 4
nights a week. They were
so helpful to me that |
finally bought a set. Then |
made progress to about 10
wpm. It took the 13+ wpm
tape by 73 Magazine to
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push me over the magic 13
wpm. The tape from 73
Magazine was mind-
stretching and of great
help.

I was cool, man. Psyched
up and all that. No way will
the FCC cause me to falter.
The 13 wpm will be a
breeze.

On a nice Wednesday, |
studied in the morning, ate
a late brunch, and drove to
Long Beach, Calif. 1 parked
my pickup and walked
about 3 blocks. Nice day.
Nice sun. | was cool, man

I arrived at the FCC re-
ception area on time,
about noon, and that's
about an hour before
anyone wants to get
serious at the FCC. So now |
cooled my heels. Being
cool, man, | read a Reader’s
Digest and acted non-
chalant. No code test is go-
ing to get me down.

While waiting, one
episode was interesting. A
young man asked if | was
going for my Extra, prob-
ably because of my grey
sideburns. No, | was not,
hut | could help because |
am an electronics engineer.
His question concerned

microvolts at the half-
power paints from an
antenna when given micro-
volts at the center of the
lobe or beam. Be careful
here to calculate in micro-
volts, not Watts. A factor
of 0.707 enters. Such final
reviews are common while
waiting for the tests to
start. Later | saw the young
man taking the Extra writ-
ten test, so he had passed
the 20 wpm test. Good for
him.

Finally, it was my time.
The group for 13 wpm was
called. We filed in, ad-
justed earphones, and
waited. A young lady said
we should copy down
everything we could. Since
the code test is one of com-
prehension, anything could
help to select the correct
multiple-choice answer. |
found that to be very help-
ful and the FCC people
friendly.

Then the palpitation
commenced. My heartbeat
went up. My breath came
in short pants. My hand
shook somewhat. And be-
lieve me, I'm serious. | had
been psyched up. | had
been cool. Yet the Funny
Candy Company had re-

duced me to a driveling
idiot and the test had not
yet started.

During the one-minute
warmup run, | copied
about 50%. This indicated
I was about to fail mis-
erably. Naturally, this did
not calm me. In fact, if any-
thing, | was ready to quit
then. But | was tangled up
in the earphone wires, so |
decided to stay.

The test began. W4—
was talking to WA4— or
close to that. Then there
was something called RST.
| figured that was CW short
for RUST. The trouble was,
some numbers followed
RUST, so | dutifully copied
them down. Lucky for me
that | did. They had the
nerve to ask me later how
much RUST there was. So |
picked 479's worth, and
that was right.

Some guy named Fred
was ... and about there |
blanked out and lost a
whole string of stuff. But |
did pick out two Rs in the
middle. Keep them. May
be-useful later.

As things progressed, old
Fred turned out to be 43
years of age and lived in
Some City, USA. He



worked as a cowboy in
Alabama or somewhere.
Also, the weather was wet
and windy.

The test proceeded to
consider technical things
like antennas, heights,
tubes, rigs, etc. The rig |
copied was an HQ-101 fol-
lowed by something, some-
thing, something. | shifted
my brain to zero and
picked only an 8 out of the
whole mess.

Finally, the pain subsid-
ed. Some 73s and old W4—
signed with WA4—, but my
palpitating heart did not
slow. The FCC lady passed
out the questions. Ques-
tions have never bothered
me, but the answers do.

The first question said
the two stations were W6—
and W8— or W5— and
W1—, etc. Not a mention of
aW4call. Sol moved onto
the second question. Aha!
Weather! Once again | had
four choices, but none
was wet and windy. The
third question also was

from left field. It did not
relate to my copy. Oh well,
if | could answer all 8 of
the remaining 7 questions,
| could still pass.

| got up, not to leave in
dejection, but to ask if |
had received the correct
questions. The kind FCC
lady checked the cassette
tape in use and told me
#203 was correct and |
should proceed.

Ready to quit, | stole a
glance at the top of the
question sheet at the next
desk. The number at the
top truly was #203 preced-
ed by 12. My sheet had a
preface of 20. So, back to
the nice lady who finally
gave me the correct 12-203.
Aha! Now W4 and WA4
were involved, but by now
my heart was more than
palpitating

The rest of the questions
were straightforward. The
other person’s name was
Randy, Rocky, Rory, or Rin-
dy. | had copied only the
name Fred plus two Rs in a

MRS100 FEATURES:
Teletype®/Terminal
Sync.

FIFO buffer status.

« Connects directly with any ASCll or Baudot
« Operates from 1 to 150 WPM with Auto-
« Displays WPM rate of copied signal plus
. Contains a built-in 80 Hz bandpass filter

and sidetone osci lator.
$295 Assembled & Tested ® $225 Complete Kit ® $95 Partial Kit

monstrous gap. So ob-
viously the two Rs had
some relationship to Rory.
So | marked it.

Later, | had to identify
the rig transmitting. That
should be easy. | had clear-
ly copied HQ-101. Eagerly |
searched for an HQ-101
answer. By golly, there was
one—in fact, there were
two. One had 14 tubes,
while the other answer had
17 tubes. |1 had copied no
tubes in my panic. But | did
have the random 8 in the
middle of a second tremen-
dous gap. Well, 8 is fairly
close to 7, and certainly a
long way from a 4. So |
guessed the answer as an
HQ-101 with 17 tubes,
which was correct. See
how easy it is to pass?

Completed the test
Turned in the papers. Knew
| had failed. Takes 8 out of
10 to pass. Heart still
pounding. Oh well, 1 can
come back in 30 days and
try again.

Time clanked by and |

@8 XITEX MORSE TRANSCEIVER

NEW FROM XITEX...ABM-100

was not thrown out on my
ear. Maybe | had passed.
Finally my name was
called. | went into the next
room to hear, ““You
passed.”

The story above is true,
but changes were made to
disguise the FCC questions
and answers. It had a hap-
py ending. | qualified for
the Advanced license. But
the code test could have
been a breeze if | had
followed one simple rule:
Concentrate on one char-
acter at a time. Worry
about the words and the
meaning after the test.
Either of my lapses could
have caused me to fail
Both occurred because |
began to think about the
words and lost my concen-
tration. So concentrate and
win your new license.

Remember, the people
at the Funny Candy Com-
pany are okay and helpful
throughout. So study and
good luck. You, too, can
upgrade. @

Stond Alone Vldeo Termmol

Universal Converter ASCIl ¢ Baudot ¢ Morse
The ABM-100 Is a universal code converter
for translating between ASCil and Baudot,
or between Morse and ASCIl (or Baudot)
Also used as a TTY® speed converter
Assembled and tested the ABM will operate
from a single +5V supply and sells for $129.
Write for complete detalis

+” Reader Service—see page 243
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Stirling M. Olberg WISNN
19 Loretta Road
Waitham MA 02154

A Microwave Primer
— waveguides, X-band, and other fun stuff

f one inspected the fre-

quency assignments to
amateur radio which lie in
the spectrum above the
ultra high frequency (UHF)
region, one would find
thousands of megacycles
are available. Much of this
spectrum is unused by
radio amateurs; only small
portions are occupied and
then only sporadically.
Some of these bands are
shared by other services.

The thrill of communi-
cating over very long dis-
tances on these frequen-
cies is experienced by few
amateurs and is reported
and read by an equal few.
What is it that makes this
part of our hobby so com-
pelling to those few that
they will continue to ex-
periment when there is lit-

1296 MH2z

tle company on these
bands? Why aren‘t there
more experimenters? Per-
haps you think that the
equipment is expensive, or
that construction is dif-
ficult, or maybe you can’t
find information on how to
implement a microwave
project.

The expense in imple-
mentation of a microwave
station is not as great as
some of the equipment
costs for an HF or VHF sta-
tion. The components are a
little more difficult to ac-
quire, but are available via
surplus or from microwave
component manufac-
turers. As for information
on construction and opera-
tion, an abundance of in-
formation has been pub-

RF AMP RA23
1208 GAIN
MICRO COMM

journals for the last 40
years and much more is
available from technical
societies through the
papers they present.

How does communica-
tion differ from that found
on the lower bands, and
why should you be inspired
to try your hand at using
these frequencies? These
questions are easy to an-
swer. A microwave QSO,
depending on the mode
used —and there are many
modes available that can’t
be used on the lower
bands—rarely if ever suf-
fers from QRM. QSB and
QRN, sure. (Anyhow,
microwave QRM might
even be a pleasure to hear
sometimes!)

Most of the operations
at W1SNN have been
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Fig. 1. 1296-MHz transceiver.

W VHF ENG

either FM or pulsed CWw,
and in most cases the
signals were dead full
quieting at each end of the
circuit. It is true that the
QSOs require an expedi-
tion to a high point, and a
great deal of work goes in-
to the project, but go out in
the field on a Field Day and
work five states and nu-
merous sections with other
stations and then see who
has the highest multipliers.
Most of all, the work is
forgotten when you realize
that the power levels trans-
mitted are in the tenth of a
Watt to a Watt level, into a
three foot dish, and the guy
you were talking to using
similar equipment was for-
ty or fifty miles away on
top of a mountain that you
couldn’t even see.

Well, now that | have ex-
tolled some of the great
things about working
microwaves, | suppose you
might like to know what
microwaves are.

The name, microwaves,
has been given to those fre-
quencies which fall into
and above the UHF spec-
trum. Who named it micro-
waves? | suspect, but can-
not authenticate this, that
it was so named during the
early part of World War Il
when radar was coming in-
to its own. Perhaps the



security measures which
gave the various bands
letter designations during
this conflict brought the
name into use. At any rate,
it is a good name for the
spectrum which, as we pro-
ceed to examine it, will be
seen to include wave-
lengths of some frequen-
cies we can use as ama-
teurs which are hardly as
long as the word micro-
wave itself.

Let us examine how the
Federal Communications
Commission has assigned
band nomenclatures to the
radio spectrum and also
how microwave equipment
manufacturers have re-
tained the WWII designa-
tions.

The FCC has assigned
band numbers and lettered
designations as nomencla-
ture for all of the elec-
tromagnetic spectrum. The
frequency allocations that
are assigned to the ham
bands are known to us by
their designations, VHF,
UHF, VLF and others. (See
Table 1)

The designations in
Table 1 are found in the
Rules and Regulations part
of many of the commercial
license examination ques-
tion-and-answer books
Notice that the way they
are grouped falls in line
with the metric system,
and that if the metric equa-
tion is worked out to be-
come meters in wave-
length, it falls in decades.
Either way, it's easy to
remember after a slight bit
of study.

Further examination of
the other tables may open
your eyes to several facts
about the bands that we
occupy and rarely think
about in terms of how they
are located in the radio
spectrum.

Table 2 shows how the
HF spectrum adds up to
the number of megacycles
that we as amateurs oc-
cupy. When one examines

the dial of the station HF
receiver, the number of
bands and the spread of
them over the dial make it
look vast. The frequency
ranges are in very small
steps from 160 to 10 meters
in most receivers, but when
the total number of ama-
teur frequencies is added
up it's only 3.5 MHz total
coverage out of thirty—a
little more than ten per-
cent.

Some of the small na-
tions that will attend the
World Administrative Ra-
dio Conference (WARC)
are of the opinion that,
although they have a very
small population in the
vast high frequency sea,
they now will need more.
When they band together
with their 1 vote-per-nation,
they are going to be a for-
midable group, looking at
our 10% as something they
want —and may get.

Why bring this up? Let’s
look further at the number
of megahertz we have
available in the high fre-
quencies. The total up to
the end of VHF assign-
ments, that stop at 1%
meters, is 20.5 MHz. If we
go on up into the micro-
waves, the total number of
gigahertz that we have is
23.290 (see Table 2). Out of
this, very little is used by
amateurs. The ¥ -meter
band is used quite a bit for
repeaters, and 1296 MHz is
really catching on these
days as are many of the fre-
quencies up through 10
GHz, but not enough. It
looks as if we could lose a
lot of spectrum simply be-
cause we do not lay claim
to it by enough use. These
frequencies are very at-
tractive to the 40 or more
nations who will certainly
exercise their combined
single votes.

when you look at Table
2 again, you can see that
the total number of giga-
hertz, not megacycles, is
listed at 23.290, and the
last assignment, which starts
at 300 GHz, isn’t listed in

Band 4... .. VLF Very Low Frequencles. ...... Below 30 kHz
Band 5..... LF Low Frequency............... 30 to 300 kHz
Band 6..... MF Medium Frequency........... 300 to 3000 kHz
Band 7.:. .. HF High Frequency.............. 3 to 30 MHz
Band 8..... VHF Very High Frequency........ 30 to 300 MHz
Band 9..... UHF Ultra High Frequency....... 300 to 3000 MHz
Band 10.... SHF Super High Frequency....... 3 to 30 GHz

Band 11....

EHF Extremely High Frequency. .. 30 to 300-GHz

Table 1. Nomenclature of frequencies.

the table; that gives us all
above that to play in.

Well, | can hear some of
the groans and moans from
those who will say, “So
what? How in the heck can
we get up that high?” I'll
tell you: These frequencies
are in use commonly by
commercial users right up
to and well beyond the
highest assignment.

The microwave spec-
trum is made up of bands,
referred to popularly by
designations such as
“S".band or “X”-band. An
examination of Table 3
shows how these bands are
designated today. The table
was taken from a manufac-
turer’s list of waveguides
and waveguide compo-
nents such as flanges and
covers, and, later on, the
Electronic Industries Asso-
ciation (EIA) gave ad-
ditional references. There
are many others, but those
listed are the most popular-
ly used. Table 3 designa-
tions are useful to ama-
teurs who are scrounging
the surplus market for
components for micro-
wave construction. Many
of the components are
marked with waveguide
designations that may con-
fuse them, however. For ex-
ample, a waveguide sec-

160 ... 10meters.......35MHz
160 ... 1% meters.. ..20.5 MHz
420-450MHz. . .......... 30 MHz
1215-1300 MHz. .. .. ... 85 MHz
2300-2450 MHz..... ... 150 MHz
3300-3500 MHz..... ... 200 MHz
5650-5925 MHz. .. .. ... 275 MHz
10.0-105GHz.......... 500 MHz
24.0-24.25GHz......... 250 MHz
4850 GHz............... 2 GHz
7176 GHZ:w slse s soe nesne 5 GHz
165:170 GHZ. v « swaw v 5 GHz
240-260 GHz. ........... 10 GHz
Tabl

tion with an EIA WR desig-
nation of 90 will mate with
other components that are
marked RG-52 and (reading
horizontally) can be cross-
referenced so that pieces
of copper guide or com-
ponents made of alumi-
num can be mated.

Similar designations are
found on flanges and
covers of various dimen-
sions. It is also a guide to
square and round flanges
which have holes arranged
to preclude crossguide
couplings.

Many of the older modes
of communication are in
use on the microwave
bands, CW, MCW, and AM,
and not too often, pulse-
modulated signals are
used. SSB has been used,
but not without problems
that embrace the fun-
damental stability of the
equipment. These prob-
lems are being overcome
however, and that mode is
increasingly in use.

With the advent of the
VHF repeater, microwave
systems that have been
used by amateurs are being
pressed into service as con-
trol links for receivers and
transmitters used to aug-
ment coverage of a par-
ticular repeater. X-band is
being used for many of

High Frequencies only
High Frequencies and VHF

(20.5 MHz to 10 GHz totals up
to 23.290 GHz)
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these systems because of
the availability of equip-
ment and because the
equipment can be made
small. In the repeater sys-
tem used by The Waltham
Amateur Radio Astronomy
Society, data is sent be-
tween three different sites
via radioteletype on X-
band, and reprocessed in a
Southwest Technical Prod-
ucts 6800-2 computer sys-
tem. Direct data also has
been transmitted to con-
trol the WR1TAJE repeater
operated by the Society.

Present day amateur sta-
tion equipment has reached
a sophistication that makes
even the modest frequency-
controlling system incor-
porated in transceivers
useful additions to the com-
ponentry needed to make
up an amateur microwave
station.

The frequency relation
to the lower frequency
equipment is easily mixed
up wjth many of the MW

cases it simply can be the
start of a multiplier chain
An example is operation on
the L-band assignment at
1296 MHz. By building a
multiplier chain, the out-
put of a low-powered two-
meter transmitter can be
utilized at 1296 and have
the stability of a crystal-
controlled or synthesized
frequency source. The sta-
bility of the overall system,
of course, is within the con-
straints of the frequency
error multiplied nine times.
But it is stabilized well
within the needs of a com-
munication system em-
ploying a reasonable re-
ceiving bandwidth. Multi-
plying by 16 of the same
two-meter system will put
you into 3204 MHz with
the same general con-
straints. Starting with a
432-MHz transmitter will
make things easier to con-
struct, but in either case it
puts the beginnings of an
excellent transmitting sys-
tem within the realm of any

driving source.

Receiving equipment for
these bands can be con-
structed around lower fre-
quency station equipment
and provide excellent com-
panion sections for the
method of constructing a
transmitter previously de-
scribed. There are several
manufacturers who pro-
duce multiplier chains,
mixers, and other compo-
nents made precisely for
amateur use at a cost
which is within the size of
most pocketbooks

To move up into the
higher microwave frequen-
cies one must improvise
upon components which
are available through the
surplus markets, or con-
struct one’s own. In many
cases the latter approach is
easier. Most of the real
great steps in microwave
communication have been
taken by amateurs, and
they were using equipment
of their own design. In
many cases, this departed

because componentry was
not available. Much has
been written about this
equipment, and many
good DX records and firsts
still remain in the realm of
amateur radio because of
ingenuity prompted by
component unavailability.

This same approach
must be applied to anten-
nas for microwaves. There
are many articles available
on the construction of dish
antennas if you choose to
make one. Several are list-
ed in the references. They
can be constructed from
plyboard for the ribs and
fine mesh for the reflecting
surface, and will be as stur-
dy as your craftsmanship
makes them. Some ama-
teurs have made them of
aluminum, and these units
are certainly as good as the
‘“commercials’’ make
them. They also may be
found as surplus or, for
that matter, may be pur-
chased as new goods. In
any event, it will be impor-
tant to know the focal

Waveguide Size (in.)

frequencies, or in many amateur possessing the from classic methods only
Microlab
EIA IFxr Former Former Frequency
WR Band Microlab Bogart Range Waveguide
No. Prefix Code Code (GHz) Brass Aluminum Silver i.d.
650 L 05 L 1.12-1.70 RG:69/U RG-103/U 6.500 x 3.250
430 R 15 R 1.70-2.60 RG-104/U RG-105/U 4.300 x 2.150
284 S 25 S 2.60-3.95 RG-48/U RG-75/U 2.840 x 1.340
187 H 35 H 3.95-5.85 RG-49/U RG-95/U 1.872 x 0.872
137 C 45 C 5.85-8.20 RG-50/U RG-106/U 1.372 x 0.622
112 w 50 B 7.05-10.0 RG-51/U RG-68/U 1.122 x 0.497
90 X 55 X 8.20-12.4 RG-52/U RG-67/U 0.900 x 0.400
62 Y 65 KU 12.4-18.0 RG-91/U RG-349/U 0.622 x 0.311
42 K 75 K 18.0-26.5 RG-53/U RG-121/U 0.420 x 0.170
28 U 85 KA 26.5-40.0 RG-96/U  0.280 x 0.140
22 Q 33.0-50.0 RG-97/U  0.244x0.112
15 M 50.0-75.0 RG-98/U 0.148 x 0.074
12 E 60.0-90.0 RG-99/U  0.122 x 0.061
8 F 90.0-140 RG-138/U 0.080 x 0.040
S G 140-220 RG-135/U 0.051 x 0.025
EIA
WR Brass Brass Brass Aluminum Aluminum Aluminum
No. Cover Contact Choke Cover Contact Choke
650 UG-417A/U R UG-418A/U R
430 UG-435A1U R UG-437A/U R
284 UG-53/U (o] UG-54B/U O UG-584/U (o} UG-585AU O
187 UG-149A/U o UG-148CIU O UG-4071U [0} UG-406B/U O
137 UG-344/U (o] UG-343B/U O UG-41/U (o} UG-440B/U O
112 UG-511U S UG-52B/U S UG-138/U S UG-137B/U S
90 UG-39/U S UG-40B/U S UG-135/U S UG-136B/U S
62 UG-419/U S UG-541A/U S UG-1665/U S UG-598/AU S
42 UG-595/U S UG-425/U O UG-596A/U S UG-597/U S
28 UG-599/u S UG-381/U O UG-600A/U S
22 UG-383/U [0}
15 UG-385/U [0}
12 UG-387/U [0}
8 FXRSpecial O
5! FXR Special O

o.d.

6.660 x 3.410
4.460 x 2.310
3.000 x 1.500
2.000 x 1.000
1.500 x 0.750
1.250 x 0.625
1.000 x 0.500
0.702 x 0.391
0.500 x 0.250
0.360 x 0.220
0.304 x 0.192
0.228 x 0.154
0.202 x 0.141
0.156 diam,
0.156 diam.

CPR
Flat
650
430
284
187
137
112

CPR
Grooved
650
430
284
187
137
112

90

CMR

284
187
137
112

90

PIXPXDX®$DOD®DDO®DDD
DPIXPXIP®$I®D®ZDODD
»P»IXD®DODD

Table 3. O = circular flange. R = rectangular flange. S = square flange.
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length of these devices for
reasons which will become
apparent when you design
or follow another’s design
for the "feed” antenna that
illuminates the dish. This
part of the project is one of
the most interesting and
will require that you bone
up on the subject.

How much gain does the
antenna have to have and
does a dish have it? Well, |
am assuming that you will
use a dish, but there are
other reflector-type anten-
nas that will work, like the
helical, and corner reflec-
tors. They will have gains
dependent on how elab-
orate you make them
These antennas also will
work at the microwave fre-
quencies, but with much
less efficiency. So, back to
the parabolic antenna. As
you can see from the plot
shown, the gain of a dish is
proportional to its size: as
the diameter goes up, the
gain goes up.

Table 4 was taken from
an antenna gain calculator
and neglects many factors
that this article does not
have the space to treat. It
does show that from a di-
ameter of 12 inches to six
feet, the gain goes up tre-
mendously, and that the
reason is that the beam-
width becomes very nar-
row. The beamwidth scale
shows that at 1.3 GHz the
angle is 7.5 degrees wide,
and that as we move up to
X-band, it is only .79
degrees wide at the half-
power points for a 96-inch
dish. Move the diameter
down to 36 inches, and the
1.3-GHz beamwidth is
quite wide (nearly 20
degrees) and the X-band
beamwidth is 2.7 degrees.
You can see that depend-
ing on what frequency
range you are in, you may
either have an antenna that
works like a flashlight
beam or one that is about
like having a multi-element
linear array. It also shows
that if you choose to make
an antenna like a parabolic

reflector to be used at the
lower frequencies, a dish
of 72 inches would be
most practical, while at the
S- to X-band assignmerits, a
36-inch reflector will have
a power gain of 251 deci-
bels at 24 GHz, and at
X-band, 37 decibels. This
is where you make a de-
cision dependent upon the
amount of work you must
do.

Antenna feeds are an-
other part of the problem
and will require great care
in construction. They are
not very hard to make,
however, and most of the
work can be done in your
shop with hand tools,
which makes the rewards
even more worth the trou-
ble.

Several manufacturers
make excellent equipment
for use in amateur bands L
and S, which require multi-
pliers to these two assign-
ments. These manufactur-
ers are owned for the most
part by radio amateurs
who have designed the
equipment so that it meets
the rigid requirements for
the job. The price of the
gear is moderate.

Activity in the higher
S-band and C-band assign-
ments has been moderate.
The S-band frequency is
the most used of the two
since the equipment avail-
able is mostly from war-
time radar. The C-band fre-
quency, which is a very in-
teresting one, is quite inac-
tive, probably because of
the equipment availability
problem. Several interest-
ing reports by amateurs us-
ing each of these assign-
ments have appeared in
amateur magazines, and
should be of interest to
those who plan to use
them

Activity in the X-band
range (10-10.5 GHz) at the
present time is very high.
This is because of the avail-
ability of much equipment
that has been showing up
in the surplus area in the
past year. Radar-measuring
equipment, STL link equip-

Dish Diameter

E-H Plane Beamwidth

Power Gain, dB

at 65% Efficlency
Frequency (GHz)

1.296 24 10.2

120 inches 5.5 2.7 5l S 86 47.5
96 inches 75 3:5 79 28 33% 455
72 inches 9 45 1.25 26 31 43
36 inches 18 10.2 2.7 20 25.1 37
24 inches 21 14 35 16.5 21 33
12 Inches 60 30 4 12.5 17 23

Table 4.
ment, and, yes, even police  References

radar sets are showing up
as surplus. Several micro-
wave manufacturers make
police radar oscillators
which easily can be re-
tuned from the police band
(10.525 GHz) to the ama-
teur band.

The bands above X-band
offer unlimited possibil-
ities. The amount of spec-
trum available in these fre-
quencies is so large that it
becomes hard to compare
except to say that con-
siderably more space is
available than within all of
the other amateur bands
combined B
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hortly before the dead-
line for the sale of
23-channel CB sets, a local
department store ran a
special sale to get rid of an
overstock of the Royce
23-channel sets. Since the
price was so low, | could
not resist buying one of the
Model 1-655s. Although |
didn’t know exactly what |
would do with the thing, |
thought the PLL synthe-
sizer was worth at least the
purchase price of the unit.
The radio sat in the
closet until | saw an ad in
73 Magazine for conver-
sion kits to put CB sets on
10 meters. Unfortunately,
after checking the catalog
of kits, | found that none
was available for the 1-655.
The company offered to
make a special kit for a
$15.00-an-hour engineering

*13.8V SUPPLY
IN RADIO

K
VawaTT

SPST TOPING
e =g

OF PLL UNIT

Fig. 1. The switch is closed
for normal operation, open
for extended frequency op-
eration. (See text.)
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CB to 10

— part XX: converting the Royce 1-655

fee, but, although this is a
reasonable fee, it easily
could have cost me more
than for the rig itself.

Not easily discouraged, |
sent a letter to Royce re-
questing information on
the PLL unit. | received a
brief, but polite letter in-
forming me that the unit
was sealed and no informa-
tion was available. Being
told this was enough to
prompt me to tear into the
unit and convert it myself.
The project turned out to
be extremely easy and
straightforward. | will
describe now the conver-
sion procedure used on the
rig.

It is worth mentioning
that the Royce is not the
only CB that uses this par-
ticular PLL unit. The 1-655

Crystal frequency: 38.190 MHz
Type: Third overtone

Holder type: HC-18/U
Equivalent series resistance:
<30Q

Load capacitance: 25 pF
Tolerance: 0.0025% or better
Temperature: 25° C (non-oven)

Table 1. Crystal correlation
data for the Royce 1-655
PLL wunit. The indicated
crystal frequency moves
the output up by 2.0 MHz.

is a 23-channel set, but the
PLL unit itself is capable of
generating 64 ten-kilohertz
channels due to the 6-bit
binary input that sets the
divider chain. I imagine the
unit is also used in the
newer 40-channel sets as
well. By adding only one
SPST switch, the extra
channels available on a
converted 40-channel unit
may be obtained on the
cheaper 23-channel units.

The block diagram in-
cluded with my 1-655 in-
dicated the rig has three
oscillators: 37.38 MHz,
10.24 MHz, and 10.695
MHz. When | opened the
unit | found a 36.190 MHz
oscillator instead of the in-
dicated 37.38 MHz one. |
do not know why the dia-
gram is wrong, but if your
unit has the 36.190 MHz
crystal, the conversion will
work. | cannot say what the
results would be on a unit
with the oscillator frequen-
cy indicated on the block
diagram —so be careful.

In order to work on the
PLL unit, you must first
remove the box that en-
closes it (I guess this is
what is meant by sealed
unit). The box is removed
by unsoldering the two

ends and then snapping it
off. Once the cover is re-
moved, you should see a
36.190 MHz crystal rough-
ly in the center of the PC
board. Directly below the
crystal is an adjustable coil
of the metal can type. The
two 10-MHz crystals are
off to either side. Each
oscillator has a trimmer
capacitor to touch up the
crystal frequency. You will
adjust only the coil and
trimmer for the 36 MHz
crystal, so do not touch the
others.

The new crystal fre-
quency is simply 36.190
MHz + the amount you
wish to move the trans-
ceiver up by. Since | con-
verted my set according
to the 73 plan, | moved it
exactly 2.0 MHz, giving a
new crystal frequency of
38.190 MHz. | ordered my
crystal from Jan Crys-
tals, and they were quite
helpful in providing the
necessary correlation in-
formation for me. Table 1
gives the information
needed to order a new
crystal. Using the 2.0
MHz shift gives coverage
from 28965 MHz (chan-
nel 1) to 29.255 MHz
(channel 23). If you in-



stall the range-extending
switch, you will have
coverage to 29.575 MHz.
The frequencies generat-
ed are listed in Table 2
for reference.

Onceé you obtain the
new crystal, solder it in
where the original crys-
tal was and connect the
rig to a dummy load.
When you key the radio,
you will have no output.
This is because the drive
is cut off if the PLL is not
locked up. With the rig
keyed, carefully adjust
the coil directly below
the new crystal. At some
point the output meter
will suddenly jump up, in-
dicating the unit has
locked. You will probably
need to adjust the coil
slightly more in order to
get lock over the entire
range of available fre-
quencies. My unit would
lock over the entire ex-
panded frequency range
with no problems.

There are two coils at
the end of the PLL board
nearest the front of the
radio that should be
touched up for the best
output at midband. In
order to set the operating
frequency exactly, you
will need to couple a
counter to the output by
an appropriate means,
and adjust the trimmer
for the 38-MHz oscillator
to put you on the right
transmit frequency. This
also will take care of the
receive frequency.

Tuning the transmitter
and receiver strips are a
bit tricky in the 1-655, due
to the mounting config-
uration of the PC boards.
Since the individual
boards are mounted at
right angles to the main
PC board, you probably
will need to make a very
short alignment tool to
fit the coils. The trans-
mitter board is located
next to the PLL unit
There are only three coils
to adjust when tuning
the transmitter section.

These are T401, T402,
and L403 on the sche-
matic diagram supplied
with the radio. | found
that my unit would put
about 5 Watts into a
50-Ohm load when prop-
erly tuned up. Do not try
to adjust L404 since it is
fixed (the slug is glued in).

The receiver has only
two transformers to ad-
just in the rf stage. The i-f
uses ceramic filters that
require no alignment. Us-
ing whatever signal
source you have, touch up
the tuning on’ T101 and
T102. T101 is located at
the back of the PC board,
above the keying relay.
You may want to remove
the speaker to adjust
T102, since it is partially
under the speaker frame.
Once you have tuned up
the front end, the rig is
ready for use. My set
checked out with less
than 0.3-uV sensitivity
for 10 dB (S + N)/N over the
entire band

You might want to add
the simple modification to
give you the extra channels
of a 40-channel rig. As |
mentioned before, the PLL
unit itself can generate 64
channels. This will cover
all the frequencies from
28.965 MHz to 29.605 MHz
in 10-kHz steps. Although |
did not install the neces-
sary 6 switches to accom-
plish the full conversion, it
is only a simple extension
of the single-switch conver-
sion that | will describe. If
you install the single
switch and use it in con-
junction with the channel
selector, you will have the
46 channels listed in Table
2. You might want to at-
tach this table to the radio
for easy reference.

Turn the radio over and
you will see that there are
24 pins which come from
the PLL unit and extend
through the main PC board.
1 will refer to these pins as
numbers 1 through 24, with
number 1 starting at the
rear of the radio. Pins 5

through 10 program the
frequency of the PLL. On
the 23-channel rigs, pin 6 is
permanently grounded, dis-
abling the input. To reacti-
vate pin 6, cut the traces on
either side of the pin and
connect the pin to an SPST
switch as shown in Fig. 1.
Since you are only switch-
ing dc here, you can mount
the switch wherever you
feel is most convenient.
When the switch is closed,
the unit operates normally;
when the switch is open,
the higher 23 frequencies
are produced starting with
channel 1 on the selector.

If you want to have all
64 channels, simply install
six switches in the same
manner as given in Fig. 1,
one switch for each of pins
5 through 10. With six
switches, the channel
selector will be nonfunc-
tional and you must pro-
gram the frequency with
the individual switches. It
should be an easy matter
to make a table of the re-
sultant channels.

] made one final
modification that has prov-
en quite useful while op-
erating the rig. | installed a
BNC jack on the back of

the radio just below the
power jack. | coupled the
BNC jack to the rf output
jack with a gimmick capac-
itor so that | could monitor
the output frequency of
the rig.

Although the specific in-
structions given here are
intended for the Royce
1-655, they should be
broadly applicable to
many CB sets which use the
same PLL unit. The fact
that only a single crystal is
needed for the conversion
makes the PLL rig a much
better value than the
heterodyne-type sets re-
quiring several crystals for
the same or smaller num-
ber of channels. Since the
23-channel PLL sets often
can be obtained quite
cheaply, this also makes
them attractive for conver-
sion when the extra chan-
nels can be obtained easi-
ly, as | have described. If
you opt for the extra chan-
nel switch or switches, |
would suggest discretion in
their use to avoid interfer-
ence with OSCAR, etc. |
will do my best to answer
any questions if an SASE is
included with your in-
quiry.l

Operating Frequency (MHz)

Channel Selector Switch Closed Switch Open
1 28.965 29.285
2 28.975 29.285
3 28.985 29.295
4 29.005 29.305
5 29.015 29.325
6 29.025 29.345
7 29.035 29.355
8 29.055 29.375
9 29.065 29.385
10 29.075 29.395
11 29.085 29.405
12 29.105 29.425
13 29.115 29.435
14 29.125 29.445
15 29.135 29.455
16 29.155 29.475
17 29.165 29.485
18 29.175 29.495
19 29.185 29.505
20 29.205 29.525
21 29.215 29.535
22 29.225 29.545
23 29.255 29.575

Table 2. Operating frequencies available with normal
operation (switch closed) and extended operation (switch
open). See text for explanation.

73



Howard L. Ogushwitz
19 Storrs Heights Road
Storrs CT 06268

Something New: the MVM

— “most versatile meter” measures capacitance and frequency

uilding the Heathkit
function generator
was easy—and it worked
when | turned it on. | soon
realized, however, that if |
wanted to know the output
frequency more accurate-
ly, | would have to have a
separate instrument that
would give me a quick and
easy-to-read value. | could,
of course, have built a
digital counter, a harmonic
crystal oscillator, or any of
a number of exotic fre-
quency-measuring devices,
but all I wanted was a sim-
ple device that would be
easy to build, simple to
calibrate, and easy to read.
Little did | realize what |
was about to find out!
Some vyears ago, when
atomic physicists required
a device that would
measure pulse rates from

radioactive materials, they
came up with the simple
circuit shown in Fig. 1.

Before we get into the
operation of this device,
however, it is necessary to
know that the pulse input
to the circuit must be
shaped. This is called
“signal processing.” The
pulse required must have a
fast rise and fall time and
also a specific duration
time. What I'm describing
is a pulse like the one in
Fig. 2(a), where t is the rise
time, tf is the fall time, and
td is the pulse duration. If
tr and tf are very short,
then the pulse will look
rectangular, as in Fig. 2(b).
This is the kind of input
signal needed by the cir-
cuit in Fig. 1.

Keep in mind that the in-

put signal —the frequency
of which we want to
measure—can be a sine
wave, triangular wave,
square wave, or something
in between these shapes.
To turn these wave shapes
into rectangular pulses, we
need a trigger circuit, a
squaring amplifier, or a
zero-crossing comparator
The RCA 31306, a fairly
new operational amplifier
with differential input, was
selected as a zero-crossing
comparator. This device
has an excellent frequency
response which dllows a
rapid output voltage rise as
the input voltage crosses
the zero or reference point.
This is true even if the in-
put voltage is rising very
slowly, because, ds the in-
put voltage crosses the
reference point, the gain of

the amplifier snaps the out-
put voltage toward satura-
tion, which is approximate-
ly the dc supply volt-
age —in this case, 12 volts.

The RCA “Solid-State
Devices Manual SC-16”
states that small amounts
of positive feedback and
symmetrical supply volt-
ages would allow the de-
vice to operate satisfactori-
ly to over 1 MHz. The max-
imum frequency we are in-
terested in, however, is only
100 kHz. To preserve cir-
cuit simplicity, | decided to
stay with the single supply
voltage and no frequency
compensation or bias con-
trol. This can be seen in the
complete circuit diagram
of Fig. 3. Note that a low-
impedance driver circuit
was added to ensure that
the pulse shape would not




be degraded by the meter
circuit.

Meter Circuit

Now refer to Fig. 4. Many
people, when writing about
this circuit, describe it as a
rectifier and let it go at
that. It is a rectifier, but
without the input capac-
itor and the pulse-type
waveform of input, we will
learn that this circuit would
not be so useful

If you ask how much
electric charge moves into
the capacitor when a par-
ticular constant voltage is
applied, you will find that
the following relation
holds: Q = VC, where Q is
the amount of charge that
has moved into the capac-
itor, C is the capacitance in
farads, and V is the applied
constant voltage. | keep us-
ing the words “constant
voltage” because | want to
be sure that the charge
reaches a specific value
and does not change.

Remember, too, that a
capacitor does not charge
instantly but takes an
amount of time that de-
pends on the resistance in
series with it. The mathe-
matical shorthand t = RC is
used to describe the phe-
nomenon, with t the time in
seconds, R the resistance in
Ohms, and C again being in
farads.

The graph in Fig. 5 shows
the amount of time rep-
resented by RC. If we multi-
ply the equation by ten,
however, we come very
close to the time it takes for
the capacitor to reach full
charge. So, let t = 10RC,
where t is now the time it
takes the total charge (Q) to
move into the capacitor
through the resistor (R).

Now we can get back to
our measuring circuit. We
have just learned that in
order for the charge to
reach a constant value, the
time that the voltage is con-
stant must be greater than
10RC. To ensure this, all we
have to do is make the dura-

OI00E

Fig. 1.

tion of the input pulse, td,
greater than 10RC. This is
written: td > 10RC.

Look at Fig. 4. Assume
that the pulse is at +V, $1
is closed, and S2 is open. C
is, therefore, charging
through R and the meter.
Now assume that the pulse
has passed and the input is
at 0 volts. This is the same
as saying that we have a
wire connected from the
capacitor to the ground
wire. At this time, we also
open S1 and close S2. This
completes the discharge
circuit, and C discharges
very rapidly because the
discharge resistance is
usually very small. Now if
we bring the next pulse
along, close $S1, and open
S2, another charge cycle
occurs—and so on.

Also, notice that more
charge will move through
the meter if the input pulse
rate or frequency is in-
creased. This charging cur-
rent always moves through
the meter in the same
direction, so the meter
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Fig. 2.

reads a pulsating dc value.
This is why it is referred to
as a rectifier, or, in the
mathematical sense, an in-
tegrator.

Now that we know how
the circuit works, we have
to answer only two major
questions. First, what can
we use for the switches,
and second, how can the
circuit be used for mea-
surement purposes?

The switching can be
handled by mechanical re-
lays or semiconductor
FETs. Both of these devices
require some kind of cir-
cuitry synchronized with
the incoming pulses. The
simplest switches, how-
ever, are diodes. The
potentials (voltages) occur-
ring in the circuit cause the
diodes to switch auto-
matically to the proper
position. With no need for
synchronizing circuitry,
let’s use diodes.

The second question,
how to use the circuit for
measurement purposes, is

LOW IMPEDANCE DRIVER
v

2 d
|

—©z~ 3569
15K

—

A3k

S |
FUNCTION S
SELECTOR B e = l SORBELLL ) 2
SWITCH 5‘" { £y
v,
e A
— -
00_~ T 1nF
00_- | T "o
\

.(;/§7—_ —
_1

of
AL CAPACITORS T' 1000 1uF
L
ST STANCOR INa I,_ I

1OGGLE PE384

ﬁf; | H

1sv AC

I* N
ettt

DIOOES(‘)

NEGULATOR

1

S0uF
30v

LOCATED IN
PC CARD

23uF
8V

l GND

Fig. 3.

il
1

——
\

best answered by some
simple arithmetic. Re-
member that the capacitor
is fully charged during
each pulse if the voltage
reaches a value, V, and re-
mains constant for a time,
tg. If we multiply the
charge by the frequency,
(or by the number of pulses
per second), we get: FQ =
FCV, where F is the fre-
quency.

If we realize that FQ is
equal to the total charge
that flows each second
and we remember that
“charge per second” is the
way current is defined, it is
easy to see that we can
rewrite our equation as: |
= FCV, where | is the cur-
rent in Amperes—and
there you have it!

What this equation says
is that if V (the pulse
height) and C (the input ca-
pacitor) are kept constant,
we can use this circuit to
measure frequency, F. If,
on the other hand, F and V
are held constant, we can
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measure capacitance, C.

As an example, if we let
the pulse height (V) = 10
volts, F = 100 kHz, and C
= 100 pF, then | = 100 X
10—12 x 10 x 105 = 100
X 10—6 = 100 micro-
amps. With a capacitor of
100 pF and a 100-microamp
meter, we now can mea-
sure any frequency from 0
to 100 kHz.

One interesting twist to
the circuit (see Fig. 6) is
that if we multiply the
average current (1) by the
resistance (R), we get (from
Obhm’s Law) a voltage, e.
Our equation now be-
comes: IR = e = RFCV.

1f we measure the
voltage across the resistor
with a high input im-
pedance voltmeter, we

now can measure not only
Fand C, but alsoR or V, the
pulse height.

One last point: Since the
metered values | and e are
linearly related to the
values we are measuring —
RorCorForV — calibra-
tion is very simple. It is
necessary to calibrate at
one point only.

The instrument I've
finally ended up with can
measure both capacity and
frequency when used with
the Heathkit function
generator.

Construction

The photos give an indi-
cation of how this in-
strument was assembled.
Most of the electronics
were mounted on a4%v2” by

the indispensable
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4v7"” printed circuit card.
The power supply and
regulator components are
mounted on a “cut to fit
the chassis’”’ perfboard,
seen just above the
transformer. The power-on
switch, meter, function-
selector switch (frequency
or capacity), input BNC
connector, and “unknown
capacitor” (Cy) terminals
are all on the front panel.
The PC card is plugged into
a 22-pin edge connector
that is mounted on two
metal brackets. Everything
is enclosed in an aluminum
3” X 12” X 7" chassis with
a bottom plate. Incidental-
ly, a PC card that | find very
useful is the Vero DIP
board no. 06-0147B. It
handles integrated circuits
as well as discrete compo-
ents and can be clipped to
fit tight quarters with a
hacksaw or, better yet, a
jeweler’s saw.

Operation

Switch the instrument
on and set the function
selector switch to 100 on
the frequency side of the
switch. Connect a 50-to-
100-picofarad capacitor
(ceramic or mica) to the
hot side of a 115 V ac line,
and connect the other side
of the capacitor to the
center lead of the BNC
connector. Connect a
1-microfarad capacitor
(paper or ceramic) from the
ground side of the 115 V ac
line to the chassis or
ground side of the BNC
connector. Adjust the
10-turn pot in series with
the meter so that the meter
reads 60 Hz. These capac-
itors are necessary to
reduce the 115 volts to a
level that will not burn out
the input circuit. (They are
not necessary if you use
the output of a 6-volt fila-

v~ Reader Service—see page 243

ment transformer.)

The instrument is now
calibrated. You can use
any frequency that you are
sure is accurate on any of
the ranges from 10 Hz to
100 kHz to do this calibra-
tion. Notice that the fre-
quency side of the
function-selector switch is
connected to the “ca-
pacitor calibrate” side of
this same switch. This puts
the proper capacitor in
series with the measuring
circuit. In order to be sure
that this accuracy is main-
tained in the frequency
measurement, these ca-
pacitors should have a
tolerance of not more than
+1.0%. Since these
capacitors are available,
we can use them to cali-
brate the instrument to
measure capacity.

For example, suppose
we want to measure ca-
pacity between 0 and 100
pF. Set the function selec-
tor switch to 100 pF on the
capacitor-calibrate side
of the switch. Connect the
input BNC connector to an
audio generator, or to your
Heathkit function genera-
tor, and set the generator
to 100 kHz (the frequency
value on the frequency
side of the switch). In-
crease or decrease this fre-
quency so that the meter
reads full scale. Now flip
the function selector
switch to the Cyx position.
The capacity meter is now
ready to measure values of
capacitance between 0
and 100 picofarads. The
same procedure is used on
the other ranges. B

NS

Fig. 6.



When you’re
not available,

Phone-mate’s
Remote 930 is!

Our Telephone Products Division of
Communications Electronics™ s
pleased to introduce the new and im-
proved Phone-mate Remote 930 tele-
phone answering system. Unlike other
telephone answerers, the Remote 930
has many useful and unique features
not available on any other machine at
any price. Features such as a LED
digital message counter and Audio-
Scan™ are standard on the Remote 930.

You can connect your Remote 930 to any
phone system including the new “com-key”
and private business systems. More impor-
tantly, the Remote 930 has built-in fail-safe
features controtled by an internal computerto
correct common user mistakes.

The incredible, new Phone-mate Remote
930 gives you complete control of all calls
while you're away!

MANY IMPORTANT FEATURES

Only the Remote 930 gives you so many
important features such as call monitor, ring
adjust and remote control. You can retrieve
your messages from anywhere in the world by
calling in from any telephone, anywhere,
anytime. Sound your coded pocket tone key
and hear your messages played over the
phone in complete privacy. The Remote 930
is your 24 hour message center for business
contacts, family and friends.

SAVE TIME AND MONEY!

Save valuable time and money when retrieving
messages by remote control. One phone call plays all
messages as many times as you like without requiring
you to hang up and call again. The remote back-
space feature allows you to replay individual
messages instantly without waiting for the entire tape
to rewind and replay.

C-VOX™ AN EXCLUSIVE FEATURE

Controlled Voice Activation will allow your caller to
leave a lengthy or involved message, but will also let
you set a maximum time flimit. With the Voice
Controlled Announcement feature, you can tailor your
personal outgoing message to any length, up to 30
seconds. A single controf knob for operational sim-
plicity can be set for: Record Calls, Playback Calls,
Record Two-Way Conversations, Tape Record/Dic-
tation, Record Announcement and Announce Only.
A LED Digital Message Counter instantly indicates
(up to 99) how many messages you have received.
The counteralsofunctions as a“timer” tolet youknow
the precise length of your outgoing message.

The Remote 930 uses readily available, reliable
cassettes that pop Inand out instantly. Messages can
then be stored for future reference

FAIL-SAFE DESIGN

Advanced computer technology, unavailable until
now, has been designed into the Remote 930. The
specially engineered microprocessor has been pro-
grammed to recognize user mistakes and auto-
matically correct them. For example, when the
incoming message tape is full, some systems will not
answer the phone. This means you would not be able
to access your system to retrieve calls. However with
the Remote 930, when an incoming message tape is
completely filled, the machine will allow you to
playback your messages and also respond to all
remote commands. This is only one of several built-in
self-correcting back-up measures to insure ultimate
reliabllity and ease of operation.

TEST IT FREE FOR 31 DAYS!

Test a Phone-mate Remote 930 FREE for 31
days. Because the Remote 930 is sucha new and
improved answering system, we want you to put it
to the test at your office or home tor 31 days
betore you decide to keep it. Check out the
unique features that put the Remote 930 in a
class by itself. See how the handsome woodgrain
styling and compact size compliment any home
or oftice. Notice how eftectively the Remote 930
will take your every call and give you your
messages exactly as you received them. Itforany
reason you are not completely satistied, we insist
that you return It in new condition with all
enclosed parts in 31 days, for a prompt refund.

phone-mate

COMPLETE NATIONAL SERVICE

With your Phone-mate Remote 930, we will send a
complete set of simple operating Instructions and a
one-year limited warranty on parts and 90 days on
labor. If service is ever required on any Phone-mate
product purchasedtromCommunications Electron-
ics, simply send your system to one of our approved
national service centers. When you purchase your
telephone answering system from CE, you're buying
trom one of the world’s leaders in high technology
electronics.

MADE BY PHONE-MATE

QUALITY CHECKED BY CE
Since all Remote 930 telephone answering
systems sold by Communications Electronics are
products of Phone-mate, the company that pioneered
consumer answering devices, you can be assured of
purchasing the finest and most reliable telephone
answering machine in the world. in addition, our
Ouality Control Department further audits the quality
of every Phone-mate model sold by us to ensure the
high reliability found in all Phone-mate answering
devices. CE has given the Remote 930 our quality
controlrating # 1, whichis our highest quality grade for

technologically sophisticated equipment.

BUY WITH CONFIDENCE

The Remote 930 is an extraordinary telephone
message center. It provides virtually any answering
and message processing features that the most
demanding businessperson could require. To order
the world's only computer controlied and fail-safe
engineered remote controlled answering system,
send or phone your order directly to our Telephone
Products Division. Mail orders to: Communications
Electronics, Box 1002, Ann Arbor, Michigan 48106
U.S.A. Send $299.95 plus $5.00 for UPS US.
shipping for each Remote 930 system. If you have
more than one person using your system, we suggest
that you purchase an extra remote pocket tone keyfor
every person authorized to receive messages at
$29 .95 each. Prices and specifications are subject to
change without notice. No COD's please. Cashier's
checks and credit card order will be processed
immediately. All sales are subject to availability, but
because this is the most fantastic answering device
that CE has ever offered, we have reserved enough
units for immediate shipment. If you have a Master
Charge or Visa card, you may call anytime and place a
credit card order. Dial toll tree 800-521-4414
International orders are invited at stightly higher cost.
It you are outside the U.S. orin Michigan, dial anytime
313-994-4444. Michigan residents please add 4%
tax. All order lines at CE are stafted 24 hours, seven
days a week.

Due to the high demand for this most exciting
and useful telephone answering system, please
place your order today without obligation, to
assure prompt delivery.

Copyright © 1979 Communications Electronics™
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Other Phone-mate®
Remote 930 Features:

Exclusive C-VOX—Controlled Volce Activation
means your caller has time to leave a long or
involved message. As long as C-VOX™ recognizes
the sound of a voice it will continue to record,
makingitideal for detailed job orders ormessages.

Remote Control Feature—Hear your messages
played back over the phone from any phone,
anywhere by sounding your coded pocket tone
key. Backspace to repeat message or backspace
directly to the message desired. Erase/Store
messages...you can reset back to the beginning,
record new messages over old ones, or continue
recording after old ones to save them.

Fail-Safe Design—Advanced computer technol-
ogy In the Remote 930 represents a major break-
through in telephone answerers. The Remote
930's specially designed and engineered micro-
processor is programmed to recognize user mis-
takes and automatically correct them. The built-in
self-correcting back-up features insure ultimate
reliability and ease of operation.

Dual Cassettes—means versatility and conven-

ience. By keeping your incoming messages and

outgoing announcements on separate tapes, you
can flle important messages for future reference
while also establishing an “Announcement Library”
for recurring needs.

Usetul tor Dictating Ideas—Use the Remote
930 as a tape recorder or for dictation, thenfile the
cassette or have it ready for transcription.

Change Tape Without a Service Call—Unlike
reel-to-reel answerers, the Phone-mate’s dualcas-
sette system allows you to quickly change tapes
without the inconvenience and expense of having
a technician do it for you.

Voice Controlled Announcement—Allows you
to tailor your outgoing message. The voice con-
trolied announcement feature, with automatic
level control, lets you record outgoing announce-
ments up to 30 seconds in length. This eliminates
the inconvenlence of having to rehearse and time
messages to fit a fixed time limit.

Call Monitor—screens your calls and eliminates
unwanted interruptions by tetting you hear who's
calling without touching your phone of letting the
caller know you're there. If you wish to talk, just
pick up the phone. If not, let Phone-mate take
the message and return the call at your con-
venience.

Record Two-Way Conversations—Keeparecord
of important conversations. Phone-mate records
both sides of important telephone conversations.
This enabies you to keep a record of negotiations,
orders or appointments.

Audio-Scan™—Designed to help you locate your
messages fast. The specially engineered cassette
system enables you to hear messages inrewind or
fast-torward. This lets you locate specific mes-
sages rapidly for instant replay. Fast-forward
moves the tape rapidly past unwanted messages.

Ring Adjust—Phone-mate answers when you
want it to. Adjust your Phone-mate to answer

on any ring one through five, and leave it on at al
times. When you're in, you have ample time to
answer the phone yourself. If you're away, Phone-
mate will take the call for you. Never worry about
remembering to always turn your machine “on
when you leave. This protects you from the
‘telephone burglar” Your phoneis never lefttoring
and ring unanswered...a sure signal that no one
is home, and an open Invitation to burglary.
Announce Only—Broadcast important informa-
tion. The announce only feature lets you give each
caller an announcement message without record-
ing an iIncoming message. Ideal to announce busi-
ness hours, vacation schedules, movie times. etc.
The message counter always operates, so you
know how many people have called and heard your
message. Great for tabulating calls in telephone
surveys, etc.

Communications Electronics™ —quality control
approval rating #1. Our highest guality grade for
FCC certified technologically sophisticated
telephone equipment.

LED Power On Light—tells if your unitis on and
functioning without examining power knobs.

LED Digital Message Counter—indicates how
many messages you have received. The counter
also functions as a “timer” to let you know the
precise length of your outgoing announcement,

Manual Erase—allows you to erase previous
messages when rewinding.

FCC Registered—Conforms to all requirements
tor plug-in connection to a standard phone com-
pany modular jack.

Power—Regular 110V AC; 60 Hz. house current,
Warranty—1 year parts, 90 days labor.
Dimensions—8%" Wide, 11%"” Deep, 3%" High
Shipping Weight—3.18 Kilograms, 7 pounds
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The World’s biggest

Bearcat®

scanner sale!

Communications Electronics] the world's
largest distributor of radio scanners, cele-
brates the introduction of four new Bearcat
brand monitors with the world’s largest scanner
sale. From now, until January 31, 1980, youcan
save hundreds of dollars during our two-miilion
dollar Bearcat sale. Even the new Bearcat
models 300, 220 and Eight Track scanners are
on sale. If you've previousty purchased a Bear-
cat scanner from Communications Electronics,
then you already know you're getting all the
real, live excitement that a television program
or newspaper can’t provide. If you don't have at
least one Bearcat scanner, the time to buy Is
now! Since we distribute more scanners world-
wide than anyone else, we can sell the newest
factory production models with the /atest engi-
neering updates, at rock bottom prices. Our
warehouse facilities are equipped to process
over 1,000 Bearcat orders per week and our
orderlinesare always staffed 24 hours. We also
export Bearcat scanners to more than 300
countries and military installations. Almost all
items are in stock forimmediate shipment, so
save now andget a Bearcat scannerduring the
world’'s largesttwo-million dollar scannersale!

NEW! Bearcat® 300

Avallable February - March, 1980

List price $499.95/CE price $329.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
8ervice bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,420-512 MHz.
The new Bearcat 300 Is the most advanced auto-
matic scanning radio that Communications
Electronics has ever offered to the public. Since
the Bearcat 300 has over 2,100 active frequencies
in memory, you can touch one button and search
any of many preprogrammed services such as
police, fire, marine and government. Of course, you
stillcan program your own frequencies and monitor
up to 50 channels at once. Since the Bearcat 300
uses a bright green flourescent digital display, it's
ideal for mobile applications. The Bearcat 300 now
has these added features: Service Search, Display
Intensity Control, Hold Search and Resume Search
keys, Separate Band keys to permit lock-in/lock-
out of any band for more efficient service search
and a new vacuum fluorescent digital display.
Reserve your Bearcat 300 now for February -
March, 1980 delivery.

Bearcat® 250

List price $399.95/CE price $259.00

50 Channeis ® Crystalless ® Searches
Stores ® Recalis ¢ Seif-Destruct ¢ Priority
channel ® 50 Channel ¢ 8-Band.

Frequency range 32-50, 146-174, 420-512 MHz.
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease Yyou can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies, and recalls them, one at a time,
at your convenience. Automatic “count” remembers
how often frequencies are activated by transmission-
S0 you know where the action is. Decimal display shows
the channel, frequency and other programmed fea-
tures. The priority feature samples your programmed
frequency every two seconds. Plus, a digital clock
shows the time at the touch of a button. This is the only
monitor radlo that has received the Communications
Electronics quality control approval rating #1. Qur
highest quality grade for technologically sophisticated
equipment. The Bearcat 250. Scanning like you've
never seen or heard before. Now In stock!

NEW! 50-Channel Bearcat 300
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NW! Aircraft Bearcat 220

-
Aircraft Bearcat® 220
List price $399.95/CE price $259.00
Aircraft and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz.
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exclting aircraft band
channels. Up to twenty frequencies may be scanned at
the same time.

Notonlydoes this new scanner feature normalsearch
operation, where frequency limits are set and the
scanner searches between your programmed parame-
ters, it also searches marine or aircraft frequencies by
pressing a single button. These frequencies are already
stored in memory sono reprogramming is required. The
Bearcat 220 also features a Priority channel, Dual scan-
ning speeds, Patented track tuning and Direct channel
access and AC/DC operation.

New! Bearcat® 211

List price $339.95/CE price $229.00

Frequency range: 32-50, 146-174, 420-512 MHz.

The Bearcat 211. It's an evolutionary explosion of
features and function. 18-channel monitoring. With no-
crystal six-band coverage. Dual scan speeds. Color-
coded keyboard. Even a digital clock. All at a modest
price. More scanning excitement than you bargainedfor.

Bearcat® 210

List price $299.95/CE price $199.00

10 Channejs ® S Bands ® Crystaliess
Frequency range: 30-50, 146-174, 416-512 MHz.
Usethe simple keyboardto selectthe 10 channelstobe
scanned. Automatic searchfinds new frequencles. The
210 features patented selectable scan delay, push
button lockout, single antenna, patented track tuning,
AC/DC operation. With no crystals to buy. Evert

NEW! Bearcat® 8 Track

List price $99.95/CE price $79.00

4 Channels ¢ 2 Bands ¢ Plays off any AC or DC
Powered 8 Track Tape Player. Frequency range:
33-49, 151-165 MHz.

The Bearcat 8 Track Scanner. It converts any 8 track
tape player Into a live-action scanning radio instantly.
This incredibily compact 4-channel/2-band crystal

scanner plugs into the tape player where an 8 track
cartridge normally goes. Police, fire, emergency calis—
as-it-happens scanning excitement—from an existing
home entertainment center, in-car/in-boat system or
portable 8 track tape player. The Bearcat 8 Track
Scanner plugs live-action into any 8 track player. Any-
where. Crystal certificates # A-135cc are $4.00 each.

® -
Bearcat® Four-Six

List price $169.95/CE price $109.00

The first 4 Band, 6 Channel, Hand-Held Scanner.
Frequency range: 33-47, 152-164, 450-512 MHz.

The Bearcat Four-Six offers "hip pocket” access to
police, fire, weather and special interest public service
broadcasts. Lightweight. Extremely compact The Bear
cat Four-Six—with its popular “rubber ducky” antenna
andbelt clip— provides “go anywhere/hands-off" scanning.

NEW! Aircraft and UHF
Bearcat® ThinScan™

List price $149.95/CE price $99.00
World’'s smallest scanner!

The Bearcat ThinScan™ High-performance scanning
has never been this po.table. There are now three
models available. The BC 2-4 L/H receives 33-44 and
152-164 MHz. The BC 2-4 H/U receives 152-164 and
450-508 MHMz. The new high-performance Aircraft
ThinScan model BC 2-4 AC receives 118-136 and 450-
470 MHz. Go ahead, size it up. Bearcat’s ThinScan™
measures 2% " across. Just 1” deep. And 5% high.
Four crystal-controlled channels are scanned every %
second providing immediate access to police, fire,
weather and other special-interest broadcasts.

v Reader Service—see page 243
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NEW! Bearcat 8 Track scannr

INCREASED PERFORMANCE ANTENNAS
Ifyou wantthe utmost in performance from your Bearcat
scanner, itis essentialthat you use an external antenna.
We have four base and mobile antennas specifically
designed for receiving all bands. Order #A80 is a
magnet mount mobile antenna. Order # A81 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna and #A70 is an all band base station antenna.
All antennas are $25.00 and $3.00 for UPS shipping in
the continental United States.

OTHER BEARCAT ACCESSORIES

SP50 AC Adapter $12.00
SP51 Battery Charger $12.00
SP55 Carrying Case for Four-Six $15.00
SP57 Carrying Case for ThinScan $15.00
SM210 Service manual for Bearcat 210 . $15.00
SM220 Service manual for Bearcat 220 .. $15.00
SM250 Service manual for Bearcat 250 .. $15.00
B-31.2 V AA Ni-Cad's for Four-Six (Pack of 4) . . $15.00

B-41.2 v AAA Ni-Cad's for ThinScan (Pack of 4)....$15.00
B-5Replacement memory batteryfor Bearcat 210 . . .. $5.00
A-135cc Crystal certificate. $4.00
Add $3.00 shipping for all accessories ordered at the same time.

TESTABEARCAT SCANNER FREE
Test any Bearcat brand scanner from Communications
Electronics™ for 31 days before you decide to keepit. If
youdo, you'llown the most sophisticated andtechnolog-
ically advanced scanner available. If for anyreasonyou
are not completely satisfied, return it in new condition
with all accessories in 31 days, for a courteous and
prompt refund (tess shipping charges).

NATIONAL SERVICE

With your Bearcat scanner, we will send all acces-
sories, a complete set of simple operating instructions
and a one-year limited warranty. If service is ever
required on any Bearcat scanner purchased from
Communications Electronics? just send your re-
ceiver to a CE approved Bearcat national service center.
Another Bearcat service Is the frequency Information
hotline. After you getyour scannerfrom CE, you may call
317-894-1230 and get up to the second information on
active frequencies in your area. If you ever need
engineering assistance, feel free to call the tactory
during the day at 317-894-1440.

BUY WITH CONFIDENCE

All Bearcat scanners are extraordinary scanning instru-
ments. They provide virtually any scanning function that
the most professional monitor could require. To getthe
fastest delivery of any Bearcat scanner, send or
phone your order directly to our Scanner Distribution
Center™ Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4%
sales tax. Written purchase orders are accepted from
approvedgovernmentagencies and wellratedfirmsata
10% surcharge for net 30 billing. All sales are subject to
availability. Prices and specifications are subject to
change without notice. Out of stock items will be placed
on backorder automatically unless CE is instructed
differently. International orders are invited with a
$10.00 surcharge for special handling in addition to
shipping charges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please. Cashier's checks will be
processed immediately and receive an order priority
number. Personal checks require three weeks bank
clearance. Mail orders to: Communications Electron-
ics; Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$5.00 perscannerfor U.P.S. ground shipping, $9.00 for
faster U.P.S. air shipping or $30.00 for overnight
deliveryto most major U.S. cities via Airborne Alr Frelght.
If you have a Master Charge or Visa card, you may call
anytime and place a credit card order. Order toll free
800-521-4414. if you are outside the U.S. or in Mich-
igan, dial 313-994-4444. Dealer inquiries invited. All
order lines at Communications Electronics® are
staffed 24 hours.

Since this two-miflion dollar Bearcat sale
is the world's largest, please order today at no
obligation to assure a prompt order confir-
mation and delivery.

When you follow the leader to real excitement,
your journey ends at C icati Electr
Autoprogramming;” Scanner Distribution Center™ and
CE logos are trademarks of Communications Electronics™
Copyright ©1979 Communications Electronics®
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The World’s biggest

Regency:

scanner sale!

Communications Electronics; the world's
largest distributor of radio scanners, Is pleased
to announce that all Regency brand scanners
are on sale during our world’s biggest scanner
sale. Even the new Regency models K500,
M100 and R-804 are on sale. If you don'town at
least one scanner, your missing all the action of
police, fire, marine and government trans-
missions. Since you can monitor most business
or government broadcasts in your area, it's like
listening to a party line full of vital information.
Regency scanners bring home the action. From
now until January 31, 1980, you can save
hundreds of doltars during our multi-million
dollar scanner sale. Since we distribute
more scanners worldwide thananyone else, we
can sell the newest factory production models
with the latest engineering updates, at rock
bottom prices. Our warehouse facilities are
equipped to process over 1,000 Regency orders
per week and our order lines are always staffed
24 hours. We also export Regency scanners to
more than 300 countries and military installa-
tions. Aimost alt items are in stock for immed-
jate shipment, so save now and get a new
Regency scanner during the world's largest
scanner sale!

NEW! Regency® K500

List price $399.00/CE price $259.00

40 Channel ® Synthesized ® Service Search
Digital count ® Weather with tone alert
Search/Store ® Priority Channel ® AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency Touch K500 is an advanced
synthesized scanner with many new features. In
addition to the conventional no-crystal touch entry
programming for 40 channels, there are over 500
preprogrammed channels for receiving selected
services such as police, fire, marine and moblle
phone. It's like having an accurate frequency
directory builtinto your scanner. The K500 will also
tind new frequenciesin your area and store themin
memory so you may enjoy them later. Any fre-
quency found In the search mode or manually
entered, will be displayed in the LED digital
readout. There is a bullt in digital clock that also
functions as an alarm clock to wake you to a 60
second beep.

When you activate the priority feature, you can
program calls coming in on your favorite frequency
to override all others. If you have a National
Weather Service transmitter in your area, the KS00
can alert you to severe weather warnings. With the
“count” feature, frequency “tratfic analysis” may be
easlly recorded to keep track of potentially hostile
torces. Automatically counts the number of trans-
misslons on each channel to determine the most
active frequencies. The Touch K500...for those
who won't settle for anything less than everything.

Regency® K100

List price $279.00/CE price §179.00

10 Channels ® Crystaliess ® Searches
Wood Cabinet ¢ AC/DC o Delay feature
Frequency range: 30-50, 144-174, 440-512 MHz.
The Regency Touch K100 brings the versatility of a
totally synthesized scanner withiy anyone's reach. it's
the lowest cost no-crystal scanner that we have ever
oftered. By merely touching the pressure pads, you can
receive any one of 15,757 frequencies. The possibilities
are endless. Imagine putting the whole world of police,
fire, weather, emergency broadcasts andmore atthetip
of your finger. It's the kind of exciting listening you'd
expect from Regency, the people who built the first
transistor radio. The Regency Touch K100...where
computer control brings new dimensions to scanning.

NEW! Imroved Regency K500

NEW! Aircraft Regency 720-A

NEW! Aircraft radio
Regency® Touch 720-A

List price $349.00/CE price $229.00

18 channeis ® Two separate priority channeis
AC/0C o Search or Scan ® Synthesized
Frequency range: 108-136 MHz.

The new Regency Digital Flight Scan uses advanced
computer circuitry to put any civil aircraft navigation or
communications frequency at the tip of your finger.
From Lear Jet to DC-10 you'll hear it all.

You can store your favorite frequencies in the sixteen
channels then watch the LED's sequentially scan for a
call. There's even a two channel priority scan function.
So you can listen for bone chilling “maydays” on 121.5
MHz., plus any other frequency of your choice.

NEW! Regency® M100

Available February - March, 1980

List price $279.00/CE price $179.00

10 Channels ® Backlighted Program Panel
Synthesized ® Priority ® AC/DC ® Searches
Frequency range: 30-50, 144-174, 440-512 Mhz.

The Regency Touch M100 provides the ease of com-
puter controlled, touch-entry programming Inacompact
sized scannerfor use at home or on the road. Enteryour
favorite public service frequencies by simply touching
the numbered pressure pads. You'll even hear a “beep”
tone to ensure you've entered a command. The multi-
tunction digital display shows channel numbers during
the scan mode, channel and frequency when a call is
received, loss of power, delay function status, channel
lockout and search mode selection. In addition to
scanning the programmed channels, the M100 has the
ability to search through an entire band for an active
trequency. When a call is received, the frequency will
appear in the digital display. Special features of the
M100 include: channel 1 priority, scan or search delay
and a brightness switch for day or night operation.
Reserve your Regency Touch M100 now for February -

March, 1980 delivery.
Regency® E-106

List price $149.00/CE price §99.00

Performance and Priority in one Scanner
Frequency range: 30-50, 146-174, 450-512 MHZ
Easy. That's the word to describe the Regency E-106
scanner. First, easy crystal access is made possible
through a special bottom panel. Second, listening to
your favorite frequency Is easy with the Priority feature
on channel one. An all-new wood grain cabinet and
smart control panel design make the Regency E-106
one of the best looking scanners around. Not to
mention that you get ten crystal controlled channels to
listen in on police, fire and emergency calls. Crystal
certificates #A-135cc are $4.00 each.

Regency® R-106

List price $129.00/CE price $85.00

Mear 10 channel action at home or on the go.
Frequency range: 30-50, 146-174, 450-512 MHZ

A versatile scanner the Regency R:-106 is built to
provide maximum reception at home or on the road.
AC/DC power cords for versatllity of operation from
almost anywhere. External speaker jack. external
antennajack and mobile mounting bracket are standard.

New! Regencyfo R-804

List price $119.00/CE price S79.

The first full feature budget priced scanner.
Frequency range 30-50, 146-174, 450-512 MHz.
Value. That's the word that best describes the R-804.
Because this is the first full-featured scanner that we
have ever offered at such a low price. You'll hear all the
action of police, fire. weather, and emergency callson a
full eight channels. Crystals are easily inserted and
programmed through a flip-top panel. Supplied with
detachable, swivel mount antenna and AC power cord
AC only. Also order crystal certificates at $4.00 each

Lowest Cost! Regency K100
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INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your Regency
scanner, itis essential that you use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A81 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 Is @ % inch hole mount, order
#A64 is a % snap-in mount antenna and #A70 is an all
band base station antenna. All antennas are $25.00 and
$3.00 for UPS shipping in the continental United States.

TESTAREGENCY SCANNERFREE
Test any Regency brand scanner from Communications
Electronics™tor 31 days before youdecidetokeepit. If
for any reason you are not completely satisfied, return it
in new condition with all accessories in 31 days, for a
courteous and prompt refund {less shipping charges).

NATIONAL SERVICE BY MAIL

With your Regency scanner, we willsend acom plete set
of simple operating instructions and a one-year limited
warranty. If service is ever required on any Regency
scanner purchased from Communications Electronics,
just send your receiver to Regency at their headquarters
in Indianapolis, Indiana for prompt repair. If you need
engineering assistance or additional information on
any Regency scanner, feelfree fo call the factory during
the day at 317-545-4281. It is your responsibility to pay
for returninsured shipping if you want a refund, repairor
replacement.
BUY IN QUANTITY - SAVE EVEN MORE
As incredible as our sale prices are on Regency
scanners, you can save even more when you order
in quantity or in our incentive,program. Order one
extra scanner with your order, save 1%. Order two
extra scanners, save 2%. You can save up to 5%
when you order five or more extra scanners at the
same time.

BUY WITH CONFIDENCE

All Regency scanners are extraordinary scanning
instruments. They provide virtually any scanning
function that the most professional monitor could
require. To get the fastest delivery of any
Regency scanner, send or phone your order directly
to our Scanner Distribution Center” Be sure to
calculate your price using the CE prices In this ad.
Michigan residents please add 4% sales tax. Written
purchase orders are accepted from approved gov-
ernment agencies and well rated firms at a 10%
surcharge for net 30 billing. Al sales are subject to
availability. All sales on accessories are final. Prices
and specifications are subject to change without
notice. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. International orders are invited with a
$10.00 surcharge for speclal handling in addition
to shipping charges. All shipments are F.O.8. Ann
Arbor, Michigan. NoCOD's please. Cashier's checks
will be processed immediately and receive an order
priority number. Personal checks require three
weeks bank clearance. Mail orders to: Communi-
cations Electronicsy Box 1002, Ann Arbor, Michi-
gan 48106 U.S.A. Add $5.00 per scanner for U.P.S.
ground shipping, $9.00 for faster U.P.S. air shipping
or $30.00 for overnight delivery to most major
U.S. cities via Airborne Air Freight or Federal
Express. If you have a Master Charge or Visa card,
you may call anytime and place a credit card order.
Order toll free 800-521-4414. if you are outside
the U.S. or in Michigan, dial 313-994-4444. You
may also order vla TWX 810-223-2400. Dealer
inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.
Since this multi-milllon dollar Regency sale
is the world’s largest, please order today at no
obligation to assure a prompt order confirmation
and delivery.

When you follow the leader to real excitement,
your journey ends at Co ({7 Electroni
Autoprogramming?” Scanner Distribution Center™ and
CE logos are trademarks of Communications Electronics”
Copyright 1979 Communications Electronics™

—*7 rv
‘l ISA | master charg
.

; 13

A COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE {800} 521-4414 oroutside U.S.A. (313)904-4444

We’re first
with the best.’
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Lyle T. Dysinger N4QH
Dytronic Laboratories
124 Greenwood Drive
Toccoa GA 30577

Amplify Your 6-Meter Fun

— a cheap but effective linear

fter | managed to

scare up enough cash
for a new FT-620B, | was
amazed at the good results
that | was obtaining with a
puny 14 Watts output. Af-
ter a few modifications
(S-meter circuit, alc, etc.)
and super-tweaking, | was
able to cough up 17 Watts
—not bad. Even then, the
FT-620B was not able by
itself to work the long-haul
ground wave which | was
accustomed to with my
previous 6 meter SSB rig.

POWER Sw T

| decided that it was
time to construct an after-
burner for the 620. Next
came the problem of what
to use for parts and tubes.
In northeast Georgia, elec-
tronic parts are as scarce as
hen’s teeth; so it must be
simple. So, now | had 17
Watts of drive available—
too much for a 4X250B
tube and too little for a
3-500Z. Then 1 remem-
bered our old friend the
811A (or 812A, even). Ac-
cording to the specs, it's

DI-Da

SPST
STBY-OP
SWITCH
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25pF
PLATE

> “B” +1165v DC

good for 170 Watts output
to 60 MHz with 12 Watts
drive and 1400 volts on the
plate. People laughed
when they heard me on the
air discussing an old 811 on
6 meters. Now everyone in
the local area is building
one, especially when
811As can be obtained at
our not-so-local parts store
for 3 bucks a throw, in-
cluding 4-pin socket!

Construction
1 built the amplifier on a

PARTS -
T TV POWER XFMR, IOV PRI
8OOV, 200mA SECONDARY
6V, 6A ANO 5V, 24 SECS.
Di-4 - IN40O7's. 3 DIOOES PER LEG
u SEE TEXT
RFCI - OMMITE 228
(%] AT w14, 1710, 1" LONG
6V Kt K 3POT RELAY WITH 6-VOLT
DC COIL. 10 AMP CONTACT
RATING
—————= TO NO. CONTACTS
OF RELAY IN
"[ — TRANSCEIVER

INGQOT

2500F I <
LOADING

TUNE T 2.20F
RFCI
IN34
.—_*A
ImA 47K
. 35K

+

/ ”
RELATIVE RELATIVE
ouTPUT oyTPUT
METER ADJUST

Fig. 1. 6 meter linear amplifier.

chassis and cabinet which
once used to be a WRL 6 &
2 MTR Hi-Bander transmit-
er. | was able to use the
same power transformer,
meter, switches, and the 2
coax S0-239 connectors
for antenna and transceiv-
er. However, after con-
struction, | realized that
the whole amplifier could
have been built on a smal-
ler 7" x 9" x 3" chassis with
front plate, back plate, and
top covers.

As the schematic shows
(Fig. 1), T1 is a TV power
transformer, with an
800-volt secondary at 200
mA, 6 volts at 6 A, and 5
volts at 2 A. A transformer
with voltage higher than
800 volts can be used,
maybe to 900 volts ac max-
imum. A rating lower than
800 volts ac will not give
enough plate voltage. My
transformer yielded 1165
volts with no load and 1080
volts under load, measured
at the top of the filter
capacitor bank. The ac line
cord is a 3-prong unit, with
the ground pin going to
chassis ground. The rec-
tifier bank, D1-D4, is made
of 4007s with three diodes
in each leg. Relay K1 is a
3PDT P & B relay with a
6-volt dc coil and 10-Amp
contacts. One pole of the
relay grounds the cathode
circuit during transmit and
the other two poles control



the antenna circuits. The
standby/operate switch ap-
plies 7 volts dc to the relay
coil in the operate posi-
tion; the other side of the
coil gets grounded by the
normally-open relay ac-
cessory part of the trans-
ceiver during transmit. It
should be noted that plate
voltage appears on the
811A at all times, but it
draws no plate current un-
less relay K1 is energized. |
have found that smaller
relays do not like 1165
volts on their contacts, so
interrupting the cathode
circuit between was a
logical move since there is
only a small amount of
voltage in the cathode cir-
cuit

The 25-pF cathode tun-
ing capacitor can be any
small air variable or
ceramic trimmer. The
25-pF plate capacitor is a
small double-spaced air
variable and the 250-pF
loading capacitor is a mod-
ified 365-pF variable sal-

vaged from an old bc-band
table radio. The plate tank
circuit was built with short
leads as close as possible
around the 811A. | had my
811A countersunk in the
chassis to facilitate shorter
leads in the tank circuit.

The relative-output
meter circuit is simple and
adjustable. | have it wired
so that it can measure
transceiver output or am-
plifier output, depending
on whether the amplifier is
on or off.

Coil L1 is the heart of the
whole amplifier. It consists
of 4 turns of 1/8” copper
tubing wound to produce a
coil 1%2” long and with a
%' i.d. However, before
the tubing is bent into a
coil, insert a piece of #18
teflonTM-covered wire.
Now we have a 2-conduc-
tor coil. Attach the coil to
the 4-pin tube socket on
one end. The other end
should go to a terminal
strip mounted on the

chassis. Mount the two
01-uF filament capacitors
and two 15-Ohm resistors
on the terminal strip.

Tack-solder the .001-uF
cathode coupling capac-
itor (C4) approximately 1
turn from the filament end
of the copper coil. The rest
of the construction should
be simple and straightfor-
ward.

Testing and Use

After construction,
carefully check for shorts
and cold solder joints.
Check for a short in coil L1.
If you used teflonT™ inner
conductor, you should
have no problems. Rubber
or vinyl wire used for L1
will melt when soldering
the copper tubing. Fire up
the amplifier and check for
HV and filament power.
Temporarily break the HV
line and insert a milliamp
meter. Energize relay K1
and check the idling plate
current. It should be about
20 mA. Now apply a small

amount of drive and peak
the cathode tuning for
maximum plate current
and tune the tank circuit
for maximum output. Now,
note the drive power and
experiment with the loca-
tion of the C4 capacitor tap
on L1. Adjust the tap place-
ment and cathode tuning
capacitor for maximum
efficiency. There will be a
certain tap placement of
C4 which couples the most
drive power to the fila-
ment/cathode circuit.

With about 14 Watts of
drive and the tank circuit
fairly loaded, the plate cur-
rent will be about 175 mA
with 1100 volts on the
plate. This produces 120
Watts dc output. Your am-
plifier should now be ready
for service. 1 built my
amplifier for a grand total
of about $25, including
scrounged and begged
parts. Besides using an 811,
| also plugged in an 812A
with similar good re-
sults. W

Field

95

S449

has been designed in.

while they're hot.

Plus shipping

we've designed a special Field Day, model "8, that is
in stock and ready to ship. Right now. Some of the
parts designed Into the original Field Day just
couldn't meet your ordering demand.

The Field Day-B has a special, high-reliability, 8
character display that costs us about $40 more than
the original displays' But we've still held the original
price. We've added a “tuning eye’ to make tuning
easier and faster. Slow-arrival parts have been
designed out, and an improved demodulator circuit

But the best part is they're ready to go now. Get 'um

DaYisrea

The best code /radioteletype reader and speed-display package available!

Alabama - Long’s; California - Electronics Emporium,
Fontana: colorado - H-E-P Enterprises; Delaware -
amateur & Advanced Communications; Florida -
Amateur Electronic Supply, Amateur Radio Center,

N & G Distributors, Ray’s Amateur Radio; Georgia - ZZZ;
Idaho - Ross Distributing; lllinois - Spectronics,

Indiana - Ham Shack; Kansas - Associated Radio;
Kentucky - Cohoon; Massachusetts - Tufts;

Michigan - Omar; Minneapolis - PAL; Missouri -
Burstein-Applebee, MidCom; North Carolina - BOb's
Amateur Center; Nebraska - Heinrich’'s Communication;
New Hampshire - Metz Communication; New York -
Amerisil Overseas, Barry, Communications Technology,
Ham Shack, Hirsch, Kelper, Radio world; Ohio -

Queen City; Oklahoma - Brodie; south Dakota -
Burghardt: Texas - Kennedy Assoclates, Madison Tracy,
virginia - Tuned Circuit; washington - Northwest
Radio: Wisconsin - Amateur Electronic Supply;
ontario - Metro Ham Shack; west Germany -

Richter & Company

KaKantronics

A commitment to excellence.

1202 E. 23rd Street

Lawrence, Kansas 66044
Visa, Master Charge accepted

dy togo

(913) 842-7745
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Arthur W. Pightling WA60YS
240 Louisiana Place
Oxnard CA 93030

H ere it comes folks,
another CB rig con-
verted to ten meters —the
Johnson Viking 352. This rig
has a great deal of flexibil-
ity when properly modified.
It can offer more features
than the average CB-to-ten-
meter conversion, and this
means more QRP contacts
for you.

The 352 is an SSB/AM
eleven-meter 23-channel
transceiver. The logical
place to convert it seems
to be 285 MHz to 288
MHz, so the SSB can be
used at the lower end and
the AM section will cover
the upper end where there
is activity in this mode.

At this point, it would be
wise to pick up the Sams
Photofact® no. CB-112 on
the rig if you don’t have the
schematic for it already.

The rig has a standard
four-by-six crystals synthe-
sis scheme, so the bank of
four crystals is changed in
the interest of economy.
The bank of crystals was
changed from the 7 MHz
range to 9.065 MHz, 9.045
MHz,9.035 MHz, and 9.025
MHz for crystal positions
Y610 to Y607 respectively.
While awaiting delivery of
your crystals, you can per-
form the following modifi-
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CB to 10
— part XXI: the Johnson Viking 352

cations to attain greater
frequency coverage (fill in
the ““holes’”” between chan-
nels) and add one more
channel.

First, we will activate the
mysterious ‘blank” chan-
nel between channels 22
and 23. Locate the pink
wire which runs from $1,
deck C, pin 14 to R608 and
disconnect it from the
switch deck. Tape the end
so that it will not short to
anything else, and voila, 24
channels.

Next, we switch the fine
tune from a receive-only
function to a receive-and-
transmit function. Cut the
green wire at relay K1’s
swing arm and reconnect it
to the fine-tune potentiom-
eter (R625) wiper. This pro-
duces approximately 2 kHz
of transmit-and-receive fine
tune which is usually not
enough for serious QRP
work on ten meters. The
fine tune can be expanded
to 10 kHz and more by add-
ing a variable inductor
(Miller 4204) between the
anode of CR606 and
ground. Note that this is a
variable inductor; a fre-
quency counter should be
used to adjust it to allow a
maximum of 12% kHz of
fine tune. Any more than
this will cause excessive

non-linearity and fast tun-
ing in the fine-tune knob.

When these modifica-
tions are complete and op-
erating well, your new crys-
tals should be well along
the way. When you get
them replace Y607 through
Y610 with 9.025, 9.035,
9.045, and 9.065 MHz, re-
spectively. Connect a fre-
quency counter to TP1,
with the Johnson Viking 352
on channel 11 AM, adjust
T601, T602, and T603 for an
output of 20.845 MHz. Be
sure that 17 or 24 MHz are
not present, or the synthesis
won’t come out right. This
part can be done with an
oscilloscope, using a hand
calculator to determine fre-
culator to determine fre-
quency. (This is how I do it.)
After you have the 20.845
MHz, adjust T601, T602,
and T603 for maximum rms
voltage at TP1. Now change
the controls to channel 13
and USB; with the VTVM rf
probe or scope still con-
nected to TP1, adjust T604,
T605, T606, T501, and T502
for maximum.

The synthesis is now pro-
ducing 28 MHz rf and the
receiver needs to be
aligned. Set up a low-level
signal source at approxi-
mately 286 MHz. If you
have obtained and installed

the previously-mentioned
crystals, 28.6 MHz should
be at channel 7 with the
fine tune at 9 o’clock posi-
tion. Couple the weak sig-
nal source to the antenna
jack and adjust T401
through T409 for maximum
signal indication on the
S-meter. (Be sure to reduce
signal strength as you align
the receiver, to avoid over-
load and false tuning.) The
transmitter alignment is
done by using an output in-
dicator and a 52-Ohm
dummy load which is ca-
pable of handling 5 Watts
or so. Adjust T701 through
T705 for maximum output
power.

Now, that was easy,
wasn’t it? Whatever your
answer, you now have arig
which will perform very
well and provide the flexi-
bility to work QRP on ten
meters. | have converted
four of these rigs, and all of
the operators (including
myself) are doing very well
with modest antenna sys-
tems. | am presently 8
states away from my WAS
QRP 10m SSB, have worked
all continents, and have 48
countries worked (includ-
ing a JT1, a 5N2, and a
VP2S). Not bad for an obso-
lete CB rig. See you on ten
meters QRP. 1



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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Charles S. Jekofsky WB3DRF
6307 North Capitol Street
Washington DC 20011

Exploring Uncle Sam’s Bookstore
— what’s for you at the GPO

i h ves,” | kept tell-

ing myself. “One
day Pll find the time to
study so | might earn my
amateur radio license.”
That was my total commit-
ment for a period of at

least twenty vyears, until
about one year and a half
ago. At that point, | de-

cided to devote the neces-
sary time to some honest

study toward that end.

My first task was to lo-

cate reference materials in
order to accumulate the in-
formation that would aid
in preparing for the written
examinations. Although 1
am employed at what
some consider to be the
world’s largest printing es-
tablishment, the US Gov-
ernment Printing Office

(GPO), | did not realize ini-
tially that the GPO book-
store would be a ready
source and a prime repos-
itory for such specialized
literature. This discovery
was made one day when |

walked in to purchase a
current copy of the FCC
Radio

Part 97, Amateur
Service Regulations
There,

ment, on the bookshelf
beside Part 97, were many
publications relating to the
general categories of com-
munications and electron-
ics. Some further investi-
gating on my part revealed

to my amaze-

a number of relevant publi-
cations that are both infor-
mational and useful to the
radio amateur. The wide
range of topics and titles

Maln Bookstore

710 North Capitol Street
Washington DC 20402
(202)-275-2091

Atlanta Bookstore

Rm. 100, Federal Bldg.
275 Peachtree Street, N.E.
Atlanta GA 30303
(402)-221-6947

Chicago Bookstore
Rm. 1463, 14th floor

Everett McKinley Dirksen Bldg.

219 S. Dearborn Street
Chicago IL 60604
(312)-353-5133

Dallas Bookstore

Room 1C50, Federal Bidg.
1100 Commerce Street
Dallas TX 75242
(214)-749-1541

Houston Bookstore
45 College Center
9319 Gulf Freeway
Houston TX 77017
(713)-527-5453

GPO BOOKSTORES

Los Angeles Bookstore

Rm. 2039, Federal Off. Bldg.
300 North Los Angeles St.
Los Angeles CA 90012
(213)-688-5841

Philadelphia Bookstore

Rm. 1214, Federal Office Bldg.
600 Arch Street

Philadelphia PA 19106
(215)-677-7879

Birmingham Bookstore
Roebuck Shopping City
9220 Parkway East-B
Birmingham AL 35206
(205)-254-1056

Cleveland Bookstore

First Floor, Fed. Off. Bldg.
1240 E. 9th Street
Cleveland OH 44199
(216)-522-4922

Denver Bookstore

Rm. 117, Federal Bldg.
1961 Stout Street
Denver CO 80294
(303)-837-3964

Jacksonville Bookstore
400 West Bay Street
Rm. 158, Federal Bldg.
Jacksonville FL 32202
(904)-791-3801

Milwaukee Bookstore
Rm. 190, Federal Bldg.
519 E. Wisconsin Avenue
Milwaukee WI 53202
(414)-224-1304

Pueblo Bookstore
720 North Main Street
Majestic Bidg.
Pueblo CO 81003
(303)-544-3142

Seattle Bookstore

Rm. 194, Federal Office Bidg.
915 Second Avenue

Seattle WA 98174
(206)-442-4270

Boston Bookstore

Rm. G-25, J.F.K. Fed. Bldg.
Sudbury Street

Boston MA 02203
(617)-223-6071

Columbus Bookstore
Rm. 207, Federal Blidg.
200 North High Street
Columbus OH 43215
(614)-469-6956

Detroit Bookstore

Patrick V. McNamara Fed. Bldg.
Suite 160

477 Michigan Avenue

Detroit M| 48226
(313)-226-7816

Kansas City Bookstore

Rm. 144, Federal Office Bldg.
601 East 12th Street

Kansas City, MO 64106
(816)-374-2160

New York Bookstore

Rm. 110, 26 Federal Plaza
New York NY 10007
(212)-264-3825

San Francisco Bookstore

Rm. 1023, Federal Office Bidg.
450 Golden Gate Avenue

San Francisco CA 94102
(415)-556-0643
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443 N 48th Street

CALL TOLL FREE

1-800-228-4097

Communications Center

Lincoln, Nebraska 68504
In Nebraska Call (402)466-8402

Antenna Sale!

TH6D X X
TH3MK 3
TH3JR
Hy-Quad
205BA
155BA
105BA
204BA
204MK5
153BA
103BA
402BA
BN-86
TH2MK 3

Super Thunderbird

3el. 10-15-20M beam

3el. 10-15-20M beam

2 el. 10-15-20M Quad

5el. “‘Long John" 20M beam
5el. ""Long John’' 15M beam
5el;”’Long John'' 10M beam
4 el. 20M beam

5 el. conversion kit

3el. 15M beam

3el. 10M beam

2el. 40M beam

Balun for beam -antennas

2el. 10-15-20M beam

Classic 33
Classic 36
TA-33
TA-36
TA-33 Jr.
TA-40KR

4 ele. 10, 15, 20 Mtr. beam
10, 15, 20, 40 Mtr. Vertical

Regular

$329.95

222 .95
169.95
274.95
329.95
199.95
129.95
249.95
99.95
89.95
74.95
239.95
15.95
149.95

3el.
6el.
3el.
6el

3el.

$269.95

» C58

HY-GAIN

Special
18HT
179.95
139.95
219.95
259.95
159.95
109.95
199.95

79.95

79.95

59.95
189.95

15.95
119.95

MOSLEY

668
203
205
208
214
LA-1

10, 15, 20 Mtr. beam
10, 15, 20 Mtr. beam
10, 15, 20 Mtr. beam
10, 15, 20 Mtr. beam

10, 15, 20 Mtr

beam

40 Mtr. Add On
CUSHCRAFT

289.95

10, 15, 20, 40, 80 Mtr. Vertical 1

2 Mtr. Ringo Ranger

6 Mtr. Ringo
AR X-220 220 Mhz. Ringo Ranger
AR X-450 435 Mhz. Ringo Ranger

| |
11 ele. 144-146 Mhz. beam

3-TBA
4.BTV
5-BTV
RM-75
RM-75S
G6-1448
G7-144

HAM 4

89.95
09.95
39.95
36.95
39.96
39.95
3c.95

219.95
69.95
89.95
3295
32.95
32.95
32.95
3095

HUSTLER

3ele; 10, 15, 20 Mtr. beam
10-40 Mtr. Vertical

1080 Mtr. Vertical

75 Meter Resonator

75 Meter Super Resonator
2 Mtr. Base Colinear

2 Mtr. Base Colinear

$149.95

T2X Tailtwister
Call for prices on rotor cable, Coax, Towers, and Accessories.

ROTORS

18AVT/WB
14AVQ/WB
12AVQ
14RMQ
5BDQ
28DQ

$199.95

Hy -Tower 80-10M vertical
80-10M Trap vertical
40-10M Trap vertical
20-10M Trap Vertical

80-10M Trap doublet
80-40M Trap doublet

6 el. 6M beam

3el. 2M beam

5 el. 2M beam

8el. 2M beam

14 el. 2M beam

Deluxe lightning arrestor

TH5DX

Special
209.95
249 .95
189.95
249.95
149.95

89.95

Regular
304.75
392.75
264 .00
392.75
197.00
119.95

11 ele
22 ele
2 Mtr

A147-11
A147-22
A144.107
A144.207
A147-20T
A430-11
A432-20T

Power Pack
“Twist”* 10 ele
2 Mtr. “Twist” 20 ele
2 Mtr. beam

432 Mhz. 11 ele. beam
430-436 Mhz. Beam

259.95
99.95
13495
16.95
31.95
79.95
11995

Alliance HD 73 $109 95

We carry all major brandsof ham radios
ATDISCOUNTPRICES

Kenwood — Yoesu — Drake — ICOM— Dentron —

Roof Mounting kit {verticals)

146-148 Mhz. beam

Regular
$359.95

105.95
69.95
42.95
33.95

109.95
59.95

119.95
15.95
21.95
29.95
34.95
59.95

269.95

36.95
109.95
42.95
62.95
62.95
34.95
59.95

All prices do not include shipping

7

i master charge

Ten-Tec— Swan — Tempo — Midland — E.T.O. — Wilson
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available were extremely
helpful to me, and can
serve your needs also, if
you are in search of addi-
tional study or reference
books to place in your
home or club library.

As a convenience to the
reader, | present an ab-
stracted listing of US Cov-
ernment publications of

general interest to radio
amateurs. Shown in the list-
ing are the document title,
publication date, number
of pages, GPO stock num-
ber (necessary for order-
ing), and current selling
price. (Prices and availabil-
ity are subject to change.)
Also shown is a listing of 20
GPO bookstores located in

major US cities. You may
wish to contact your local
GPO bookstore for order-
ing or if you desire you may
place your order with the
Superintendent of Docu-
ments, Washington DC
20402. Prices shown are for
domestic mailing. Add
25% for orders mailed out-
side the US and its posses-

sions. Any specific ques-
tions you may have should
not be directed to me but
to the Superintendent of
Documents.

I'm sure that you will
find, as | did, many helpful
and interesting publica-
tions here for both begin-
ners and experienced radio
amateurs.l

FCC Rules and Regulations

® Part 95, Sub-part A, May, 1977, General Mobile Radio Ser-
vice. 19 pp. 004-000-00340-3 $1.00

® Part 95, Sub-part C, May, 1977, Radio Control Radio Ser-
vice. 13 pp. 004-000-00341-1 $0.80

® Part 95, Sub-part D, August, 1978, Citizens Band Radio
Service Rules. 56 pp. 004-000-00356-0 $1.25

® Part 95, Sub-part E, May, 1977, Technical Regulations,
Personal Radio Services. 13 pp. 004-000-00343-8 $0.80

® Part 97, Amateur Radio Service, January, 1979. 28 pp.
004-000-00357-8 $1.40

® Part 99, Disaster Communications Service, May, 1976. 10
pp. 004-000-00326-8 $0.75

Broadcast Operator Handbook. 1976. 103 pp. 004-000-00329-
2$3.00

Estimated Effective Ground Conductivity in the United
States: Maps.

® Eastern United States. Reprinted 1976, 48 x 39 inches.
004-000-00279-2 $2.75

®Western United States. Reprinted 1976, 48 x 39 inches.
004-000-00280-6 $2.75

How To Identify and Resolve Radio-TV Interference Prob-
lems. 1977. 31 pp. 004-000-00345-4 $1.50

Broadcasting Stations of the World (excluding US)

e Part 1, Amplitude Modulation Broadcasting Stations, Ac-
cording to Country and City. 1974. 261 pp. (out of print)

e Part 2, Amplitude Modulation Broadcasting Stations, Ac-

cording to Frequency. 1974. 261 pp. (out of print)

® Part 3, Frequency Modulation Broadcasting Stations.
1974. 216 pp. 041-005-00011-4 $2.40

® Part 4, Television Stations. 1974. 444 pp. 041-005-00012-2
$4.25

Baslc Electronics
® Vol. 1. 1971. 566 pp. 008-047-00134-7 $7.70
® Vol. 2. 1971 323 pp. 008-047.00142-8 $3.85

Basic Electricity. Reprinted 1978. 490 pp. |1l. 008-047-00069-3
$6.25

Electronics Technician 3 & 2, Vol. 1.1973, reprinted 1975. 309
pp. 11l. 008-047-00156-8 $7.60

Electrician’s Mate 1 & C. 1970. 155 pp. 008-047-00066-9 $2.70

Fundamentals of Electronics (All missing volumes are out of
print.)

® Vol. 1a. Basic Electricity, Direct Current. 1966, reprinted
1976. 147 pp. I1l. 008-047-00097-9 $2.15

e Vol. 1b. Basic Electricity, Alternating Current. 1967, re-
printed 1977. 210 pp. lll. 008-047-00098-7 $2.80

® Vol 2. Power Supplies and Amplifiers. 1965, reprinted
1976. 144 pp. 11l. 008-047-00099-5 $3.50

® Vol. 3. Transmitter Circuit Applications. 1965, reprinted
1978. 138 pp. IIl. 008-047-00100-2 $4.25

® Vol. 4. Receiver Circuit Applications. Reprinted 1970. 200
pp. 11l. 008-047-00105-3 $3.95

® Vol. 5. Oscilloscope Circuit Applications. 1964. 133 pp. IiI.
008-047-00101-1 $2.00

® Vol. 6. Microwave Circuit Applications. 1965, reprinted
1976. 123 pp. HI. 008-047-00102-9 $1.90

e Vol. 7. Electromagnetic Circuits and Devices. 1964. 181 pp.
Ifl. 008-047-00103-7 $1.45

e Vol. 8. Tables and Master index. 1965. 162 pp. IIl. 008-047-
00104-5 $3.60

Engineering Design Handbook: Reliable Military Elec-
tronics. 1976. 452 pp. 008-020-00602-5 $7.25

Basic Theory and Application of Electron Tubes (includes
changes 1 and 2). 1952, reprinted 1976. 215 pp. 008-020-
00048-5 $3.05

Theory and Use of Electronic Test Equipment. 1952,
reprinted 1975. 158 pp. 11l. 008-020-00050-7 $2.45

o Change 1 to above. 1958. 2 pp. 008-020-00049-3 $0.35
Higher Frequency Techniques (Excluding Microwaves).
1952, reprinted 1978. 129 pp. lil. 008-020-00577-1 $2.75

FM Transmitters and Receivers (change 1 inserted), 1952,
reprinted 1976. 198 pp. 008-020-00052-3 $3.65

Transients and Waveforms (includes change 1). 1951, re-
printed 1975. 90 pp. IHl. 008-020-00053-1 $1.65

Cathode Ray Tubes and Their Associated Circuits. 1951, re-
printed 1971. 218 pp. 008-020-00379-4 $3.55

Pulse Techniques. 1951, reprinted 1978. 102 pp. IIl. 008-020-
00056-6 $1.85

Electrical Fundamentals (Alternating Current) (changes 1
through 3 inserted). 1951, reprinted 1977. 231 pp. Il
008-020-00060-4 $4.10

Principles and Applications of Mathematics for
Communications-Electronics. 1961, reprinted 1975. 248 pp.
008-020-00061-2 $3.30

Interior Wiring. 1968, reprinted 1977. 120 pp. Ill. 008-020-
00401-4 $2.40

Electric Motor and Generator Repair. 1972, reprinted 1975.
233 pp. Ill. 008-020-00456-1 $3.10

Troubleshooting and Repair of Radio Equipment. 1958,
reprinted 1973. 180 pp. 008-020-00040-0 $4.40

Communications Electronics Fundamentals Basic Prin-
ciples (Direct Current). 1974. 296 pp. lll. 008-020-00581-9
$3.75

Field Wire and Field Cable Techniques. 1970, reprinted 1975.
350 pp. I1l. 008-020-00558-4 $3.15

Electrical Engineering Units and Constants. Revised 1976.
22" x 3%2" wallet-size plastic card 003-003-01665-9 $0.35
($4.65 per 100)

Survey of Ground Fault Circuit Interrupter Usage For Protec-
tion Against Hazardous Shock. 1976. 13 pp. Ill.
003-003-01591-1 $0.45

Electric Current Abroad, 1975 Edition. 1975. 81 pp.
003-025-0046-2 $1.15

Air Frame and Powerplant Mechanics—General Handbook.
Revised 1976. 549 pp. IIl. 050-007-00379-0 $6.75

United States Frequency Allocations: Map. 1975. 32 x 55
inches. 003-000-00469-4 $1.35
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Amateur Radio Su

oply of Nashville,

615 South Gallatin Road — Madison, Tennessee 37115

Inc.

Digital 160M-10M
Deluxe Features
Check the others |
then get our price!

YAESU

Call for
yours
today:

v

NEW!  YAESU FT207R

Synthesized Handi-Talkie. 2 Watts
CALL NOW FOR OUR PRICE!
We stock the complete YAESU Imy

\
Denlron_

\

Dentron
GLA 1000

1 KW DC INPUT!
1200 W. PEP!

LOW PRICES!

CLIPPERTON L

1 KW DC INPUT!

2 KWP.EP.

In Stock — Low Prices!

we have the New Dentron AF-1A Audio
Processor, Dentron Antenna Tuners,

ooes & 24, Y,
s CALL ARSON. NOW! ™%
%\““i\“\» e“\\\“‘“ o\S- ' ° Hp, q,””/l/,,o
“" 615 868:4956
for the Best DEALS ===
higher prices!
¢/ S EOMN|
S— 2 \
s ISNTOCK! .. ; s “ENTS 520 SE Unbeatable Prices!
FT101ZD % Anewvessionof | | 200 SE4and.

; ( -
2L the FAMOUS
\ BNt LE L STANDARD!

Call or write for our price!

All Solid State
with Digital
Frequenc
Control. 200W

Best Price Anywhere!

WEW! TS 1208

W N . ALL SOLID STATE
HF TRANSCEIVER
PLUS A FULL LINE
OF ACCESSORIES!

P.E.P. Memory.

L

Antennas and SWR Meters.
MLA 2500 B — DTR 2000L
k CHECK OQUR LOW PRICES!

Z: :";1: -:j MP1 HF & MP2 VHF
SWR MTR. — B108 2M AMP. & B1016

160 WATT. 2M AMP. In Stock, call or write!
4D ANTENNA SWITCHES in stock!

EE DAIWA
J. W. Miller

-»» “ -

Call or write for SUPER LOW prices!

MFJ ENTERPRISES, INC.
TUNERS - FILTERS — we've got ‘em!
CHECK US FIRST!
SEND S.A.S.E. FOR OUR
PINK SHEET SPECIALS!
USED AND CLEARANCE GEAR!

USED EQUIPMENT? OUR STOCK TURNS
FAST. WRITE OR CALL YOUR SPECIFIC
NEEDS.

» A4O

TR 7600/7625 TS 700SP
IIDlIMy S‘lf’ Special low prices!

TR 7600/7625 and RM 76 Micro Pro-
cessor and TS 700SP—Call or write for
these special lowest prices yet!

Ask us about the NEW
TR 2400 2M
HANDI TALKIF!

w. KENWOOD OWNERS! We have
“E the new Kenwood Phone Patch!

We stock the full KENWOOD line and

provide warranty and after-warranty service.
BUY WITH CONFIDENCE! >

TR/DR-7 “ e
Now in stock! m !
Full 7 line of accessories!
@ aLLiance  Rotor Special !
& SPECIAL )
OFFER! ALLIANCE HD- 73
$105 00 Including 5 ‘
Shipping in U.SA
HO-73 with 100 teet
rolor cable $120.00
HO73 with 100 feet rotor cable and 100 feet HGBU $150.00
Cashiers check or MO please Ny
g 1

CDE ROTOR SPECIALS /

The NEW HAM IV Rotor 4
Shipping included
HAM IV Rotor $147.00
HAM [V Rotor with 100 ft ‘g
rotor cable  $162.00
HAM ¥ Rotor plus 100 {t each
rotor cable andhrstgrade RGBU  $185.00
Send cashiers check or M.0. please

STORE HOURS — Monday thru Friday, 3 AM to 5 PM

Amateur Radio Supply of Nashville, Inc.

Jec Line in stock!

— NEW!' ———~
@Swniv
ASTRO 150
T HF SSB
Transceiver
featuring ‘‘VRS”
Fully Synthesized 235 Watts PEP & CW.
See the Swan ads and Call us or write for
BEST PRICES ANYWHERE!

NEW! 102BX
Dual PTO's
SYNTHESIZE(
1.8-30 MHZ

235 Watts PEP

SWAN 100 MX P.S. and ANT. TUNER.

Call or write for quote,
ideal for home QTH or

mobile!
J

DATONG

We have In stock the amazing Datong FL-1 active audio filter

Also now have the ASP, Automatic <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>