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THE BIGGER ISSUE

Well, here it is, your first giant sized
iIssue of a ham magazine. You might as
well be enthusiastic about it because
this is the way it is going to be. To
help you convert over we have the
bookcase conversion project on the
next page . . , thanks to Marsha Kay
Gilger for the drawing.

Readers want to know why the
large format. A reasonable question.

It all started when OST announced
that starting with January they were
going to go to the large size magazine,
citing paper savings as a reason, | cited
that as patent nonsense since more
paper does not yet cost less, but |
have the feeling that no one was
paying much attention to me. | get
that feeling a lot.

With just one magazine in the new
size we might have held the fort,
particularly since we tried as hard as
we could to think up advantages to
the readers in the new size and could
come up with nothing. Then CQ and
HA announced they were going large
format. Oh, oh ... this meant that
many ads would be made up in the
large size. It costs a lot to make up ads
and few would be made in two sizes,
which left no choice but to be dragged
kicking and screaming into the large
format.

It will not be news to readers that
those advertisers are paying for your
magazine . . . the ads pay the printing
and paper bill as well as the generous
payments to authors for articles.
Subscription income pays for keeping
records and mailing the issues and not
much else, Of course without a lot of
subscribers you don't get ads.

Once we decided to go big we
figured what the heck, why not do it
first? So here we are. Of course we
had to cram all the November and
December articles in one issue to get
1975 out of the way last month, Even
though the last issue was double sized
and had two months listed on the
cover, it will still only count as one
toward subscriptions. Merry
Christmas.

NAME CHANGE

Got a letter from WB4SLO, Nenad
S. Downing (note the NSD there),
claiming to be a CO fan (| knew he
was pulling me leg right there) and to
be irritated by Wayne Green (you
have to be dead from the neck up if |
don’t get to you). Then he goes on to
praise the magazine outrageously . ..

...de W2NSD/I
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the articles and even the beneficence
of ads. | can read letters like that all
day. But that Nenad S. Downing
began to percolate through ... hmm

now, with a small change to
Nayne, the middle initial is there
already, stands for Sanger ... |
haven't used it much because my
father goes by that name . . . and you
can see how things perk up through
... to Nayne S. Dreen. Heh.

The Candy Company seems to be
getting closer and closer to making it
possible for me to achieve the goal of
many years , .. WINSD, I'm so used
to using W2ZNSD portable that | have
an awful time just saying W2NSD
when | operate from the Brooklyn
shack. When | moved to New Ham
Shire thirteen years ago, Candy sug
gested | hold tight, that rule changes
would be along so | could get WINSD
and not have to settle for WA1TEJU,
Things move slowly in Washington,
but one of these days . . . one of these
days. . . Then all I'll have to do is wait
for Candy to process the application

will | live that long? In the
meanwhile |'ll have to mull over that
Nayne S. Dreen bit.

OTTAWA
The Radio Society of Ontario
pulled off a first rate hamfest in

Octaber, with almost 900 registered in
attendance and & nice bunch of
exhibits, prizes and talks. The dinner
was fantastic ... 636 banqueted in
one enormous room . . . and the food
was excellent, quite a surprise to any
regular banguet eater ... roast beef,
shrimp, black forest cake, the works
Congratulations are due 10 the group
of hard workers that made it possible.

ARRL ELECTION

One of the California club news
ietters had a good deal of info on a
contest for Director between Doc
Gmelin and Bill Eitel. | hated to see
amateurs faced with a choice there as
both are fine men . . . Doc has been at
the ARRL Director biz for years and
knows his way around he is a
tremendously likeable bouncy guy
with a fantastic sense of humor and a
bright inquiring mind.

Bill Eitel, recently retired from
Eimac, by far our foremost manufac
turer of power tubes for hams, has
something that 15 extremely valuable
for the League industry back-
ground and knowhow. Bill knows
everyone and is liked by everyone . . .
he's been an enthusiastic League
supporter for what seems like 50 years

EDITORIAL BY WAYNE GREEN

he's been in the background of
many of the better things that the
League has done, such as the election
of Herbert Hoover, Jr., as President of
the League, a feather in the cap for
amateur radio.

The ARRL bylaw which prohibits
active ham industry people from being
considered for elective positions has
kept out some very fine men in the
past ... men with a deep interest in
promoting amateur radio, not just
thewr products ... men like Herb
Johnson of Atlas (the chap who
started Swan!), Andy Andrews of
Hy-Gain, etc. Bill Eitel would have
made a very valuable Director years
ago it the bylaws had permitted it
and the League could only have
gained from the association,

In this case, whichever way the
election goes the ARRL will do well,
so it is indeed painful to know that
also, whichever way It goes, the
ARRL will Jose a good man.

TOY OR TOOL?

Topic number one, the “restruc
turing” of amateur radio, has gener-
ated a lot of heat , . . not an awful lot
of light. Perhaps we can better con
sider the many possibilities if we go
back to basics and start from there
rather than trying to fathom the
impact of new license classes on our
OWn operations.

There are some fairly well defined
guidelines as to the purposes of ama
teur radio . . . these are set out in not
too clear form in 87.1 of the requla
tions. The rules state that amateur
radio is to provide emergency com
munications, advance the communica-
tions art, provide a source of techni-
cally skilled people and provide
international good will.

While it's true that older folk who
get into amateur radio can help with
the emergencies and good will, we
would be less than honest if we didn't
admit that the pool of technically
trained people and advancement of
the art doesn’t refer largely to getting
youngsters into amateur radio, not old
timers. Thus it would seem to me that
there is some logic to having our rules
favor attracting young blood.

The proposed Communicator
license was the major reason for the
whole restructuring bit, so let's just
mull over what we might or might not
be abie to accomplish with such a
ticket, As | get the scene, the Com-
municator license is supposed to be a
sort of half way bridge to get CBers
into amateur radio. There appear to



be two main reasons for wanting
CBers in amateur radio . . . hams feel a
need for the hobby to grow and just
don‘t know where else to turn for
blood . . . and industry sees billions of
dollars of sales if CBers can be encour-
aged to move to a new band or two.
I'm afraid that the latter is more the
moving excuse for what has happened
sa far.

Which brings me to a rather basic
question . . . will we find in CBers this
large group of teenagers that are what
we need for amateur radio? My exper-
iences on CB are certainly not encour-
aging in this direction.

The records show that roughly half
of the newly licensed amateurs are
either 15 or 16 years old, too young
to get CB licenses. It looks to me as if
we're planning on fishing in the wrong
lake for the trout we want. | think
that the ham clubs are on the right
track . .. they're out there beating the
bushes in the high schools for prospec-
tive hams, not flagging down truckers.

It we're out to find matured voices
to fill up our empty repeaters, then
Communicatorizing CBers is a good
answer, If we want to really get
growth ... to bring some real money
into ham manufacturing instead of
keeping it almost as a hobby as it is
today . . . the CBers are the way to go.
Who knows, the ham manufacturers
might get powerful enough to get a
voice in the EIA and then we might be
able to throw off the FCC entirely as
the CBers have,

Amateur radio has a long history of
inventing and pioneering and | think
we all want to keep this alive . .. all
we have to do is be sure of how to do
it and make our voice heard above the
tinkle of the coins in the till. | think
that the ham clubs with good working
license classes are going in the right
direction ... and I'm not convinced
that a rubber stamp ham ticket is
right, even though it could mean
billions of dollars to industry.

CB IN PERSPECTIVE

Putting down CB is in many cases
more an indication of insecurity on
our part than anything else. CB has
changed a lot in the last couple of
yvears. The sunspots have died down
and there is little DXing these days
.. . @ factor which has taken the steam
out of super high power stations. The
laws against amplifiers are beginning
to be felt too . they are quite
difficult to get in many areas.

With the enormous influx of trucks
on the CB channels and the reduction
in DXing, things have calmed down a
lot. Bad language is the exception in
most areas ... it's a lot different
talking to someone a thousand miles
away and a neighbor,

It is time to give CB its due . ..
amateur radio can’t come close to CB
as far as keeping track of traffic
conditions. If you want to be able to
avoid tieups you will be listening to
channel 19, not your local repeater. If
you come across an accident and want
to call the police you may be able to
do it through the repeater ... but
chances are you'll get excellent service

on CB via a nearby base station, The
CBer has the advantage of being
nearby, not 25 miles away in another
town, like the repeater. Argue with
me, if you like, but if we really want
to help in emergencies we need both
amateur radio and CB in our cars,
then we can pick the best one for the
problem at hand.

Perhaps it is time to accept CB for
what it is today, a relatively effective
communications medium for anyone
with a hundred dollars to spare. Con-
sidering that it is just about totally
without rule enforcement, it is doing
amazingly well. | wouldn't be without
a pair of ears on channel 19 on any
long trip myself,

COMMISSIONER LEE SPEAKS

Thanks KOBIY for the newspaper
clipping guoting FCC Commissioner
Lee as saying that he thought the best
solution to the CB problem was no
regulation at all ... “l lean towards
saying, ‘Let's forget them." " Lee
pointed out that the actual enforce-
ment of the regulations is miniscule,
“About half a dozen” violators of CB
regulations have been fined in the last
year. ““They're hard to catch, and
when we catch them the Department
of Justice doesn’t want to prosecute.”

ASPEN?

Hey ... do you like to ski? How'd
you like to get together with a bunch
of us in January for some skiing . ..
some fantastic meals . .. and a whole
lot of ham talk?

About ten years ago | got conned
into learning to ski. That turned out
to be one of the better things that has
happened to me in this lifetime ...
I've enjoyed skiing much more than |
could ever tell you. After a few weeks
of thrashing about on one of the local
mountains, Kayla Bloom WOHJL, of
Denver, talked me into stopping off in
Colorado for a week at Aspen. In
addition to getting to know Kayla and
as a result signing her on to be editor
of 73, | found three things which just
about blew my mind . .. the skiing at
Aspen, the ski instruction at Aspen,
and the amazing restaurants.

| arrived there an utter novice skier.
Within one week they had me
plunging down their most expert trails
and ready to fearlessly tackle just
about anything. They seem to have
somehow managed to corner the
world market on expert ski instruc-
tors. Since that time |'ve been out
there twice more and both times my
skiing improved tremendously.

With four big mountains to ski,
they have something for everyone.
I've skied most of the trails, but my
preference is Buttermilk and Tiehack
mountains, It seems to snow a few
inches every night, resulting in beauti-
ful powder for the early risers.

Restaurants. | think there are more
superb restaurants in Aspen than any
other single town ['ve visited
including New York. For instance,
there may be one or two Mexican
restaurants in San Antonio to rival
Aspen, but not in New York,

On many weekends last winter

groups of skiing hams would attack
the mountains of New Hampshire,
HTs at the ready. It's a lot of fun
mixing the two interests. We would
keep in touch with each other as we
went up and down the lifts and slopes,
usually on 52 direct. When some of
the fellows went to other ski areas we
would work them through a repeater
and keep in touch.

It looks as if at least five or six of
us from the Boston area will be flying
out to Aspen, HTs in hand, for a week
of skiing . . . January 3-10th. We'll be
having a great time. Some are good
skiers, some are just beginners. Steve
Murray KI1KEC, one of the New
England repeater coordinators, just
got on skis last winter for the first
time . .. he'll be there. Chuck Martin
WAIKPS, the chap who runs Tufts
Radio, the largest ham dealer in New
England, will be there. Chuck had
done quite a bit of cross country
skiing, but just got started on down-
hill last season ... and he's a terror
already. Two nicer guys you'll never
meet.

Chuck threatened to bring a
repeater, but Aspen is so small that it
wouldn't be of any real use. We'll do
fine with 52 direct there.

If you'd like to come along and join
the fun .. . ski with us. . . get around

Continued on page 32




pe my guest

visiting views from around the world
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Early one morning | was watching
the tube. They had a program on
telling about communities who got
Federal money and some good action
by banding together and legislating
what they needed.

| got to wondering if we hams
couldn’t do something like that. No
big national organizaton was telling
these communities what they needed,
The ideas came from the people who
were going to be affected by the
changes.

The program told about a beautiful
wooded area which was just sitting
there, It was owned in the main by
people outside the area. Somebody
got the idea that, since the town was
grawing a bit, the woods would
make a nice park. Soon other people
became interested. They got together

4

It was raining last week and in
seeking shelter we ran across one of
the local QRPers. There was that lost
expression on his face. “l am
worried,” he said. ‘1 know that
Glorioso is coming up and | need that
one and Juan de Nova is on right now
and | need that one. | worry about
them every night and | am losing sleep
over them, It is really a problem. A
real problem.”™

We thought about this for a
moment and took a chance at the
reassurance angle. "“"You will work

them,” we promised the QRPer.
“*Sooner or later you will work them.
That's for sure!”

The QRPer did think about this for
a bit but was right back., "But
when?”" he asked. "When will | work
them? And after | work them, what
about those new countries that are
sure to come? How do | know | will be
able to catch them? How can | keep
from worrying about those ones? You
must see the problems | have, don't
you?*’

Son of a Gun!! What could we say?

0o0d Deal
or Dummaies

and made a plan. Then they talked to
the land owners and got their consent.
Next they got the plan approved by
the community government. And,
what do you know? They got the park
plus some Federal money to spend for
roads, picnic tables, swings and things.

Okay, we hams have a natural
resource sitting there. It's owned by
everybody, We would like to park
there now and then. We find it a nice
place to come and visit. Maybe it's 80
meter CW, 160 phone or 2 meter
teletype, or maybe even 440 fast scan
TV.

A long time ago someone got the
idea that these are really fine natural
resources, and, fortunately, some of
the good spots got reserved for those
who took the trouble to equip
themselves to use them.

Now and again hoodlums come
along and garbage up those beautiful
spots, but nature has a forgiving way
about her, and the spots are clean
again for the next batch of humans.

Here is where we ought to shake
ourselves out of our lethargy. Right
now, instead of being lucky people,
we hams are getting the business
Instead of getting Federal money to
beautify our part of the natural
resource, our leaders are about to call
in the Feds to cram us into smaller
segments, compartmentalize us, and
dump garbage all over us. And many
of us dummies think we're getting a
good deal,

Paul L. Schmidt W9IDP
PO Box 105
Bloomfield IN 47424

Son of a Gun!
T he Noble Breed!

For there is a@ joy in anxiety and
solace in worry. And for some there
will never be a happy day without its
worry. For when you have worked
everything, what will there be to look
forward to?

- L] L * *

We were doing some road work
over the ridges last week, getting set
tor the CO WW DX Test. And we ran
into one of the locals who has toiled
these many years on various things
such as traffic nets, rag chew nets,
state-of-the-art things and stuff like
that. “How's DX?" this one asked
politely, and we had to admit that it
was thriving, “"What are you working
these days?’' he asked, and we had to
admit that we were working the world
every morning and evening.
“Anything new?"" he persisted, and
we had to admit that after working
everything we were now working
everything backwards and with our
left foot as an added challenge.

The Ordinary One thought about
this for awhile and finally came back
with a bit more. “You know
something?’® he said. "A few years
back | went to the Pacific Division
meeting and one of the fellows there
said that DXers were the top of the
amateur crop ... and that they knew
it. | really think that he was right. |
really do.”

Son of a Gun, what could one say
to something like that — though one
must expect such things. When you
are Number One ., . when you stand
like an unattainable model to those
other types, one must realize that
DXers are unique. So all we could say
was, '‘Heck, | always thought that
everyone knew that already."

DXers are the Noble Breed!! Would
any true-blue one admit otherwise?

Reprinted from the West Coast DX
Bulletin,



Mementos of Salomon lslands days.

In 1940, Henry Rice WI9YZH, in SL.
Louis, designed a variable frequency
oscillator, which James Millen Co. put
on the market commercially as the
Variarm. During WW |1, an enlistee
named Harry Turner WOYZE, from
the same metropolitan area, loaded up
a Variarm and went to serve Uncle
Sam in the Solomon Islands.

Harry was — is — a telegrapher of
note, and presently got his go at
winning the war with his skills.

It seems Harry and his gang
occupied one end of an island while
the Japanese camped at the other end,
Somewhere in the vicinity lived an
assortment of headhunters and a
missionary.

The Japanese gave trouble by night,
wherefore Harry's gang felt
constrained to call in the bombers for
a little softening action. The process
involved getting on the radio and
calling for help. The Japanese, being
largely educated at UCLA, as the
saying goes, weren't ignorant of our
communications, and, hearing same,
would immediately join in the
transmission with spurious signals of
their own (“jamming’’).

That's where the WVariarm and
Harry's “fist’"" came in. He'd attach an
antenna directly to the output of the
Variarm and start pounding his key,
He could put on a good show, too:
He'd been clocked in training at 35
wpm on a straight key. The Japs, sure
they’'d found the hot line, began their
jamming, and Harry started pulling
down that Variarm to change the
frequency gradually. The Japanese
credulously followed the drifting,
seemingly unstable rig to the limits of
its variable arm's play. At that point,
Harry would punch the operator next
to him, who would use the original
frequency to call for help. Wonder
just what the Japanese thought next

day when they were on the receiving
end of U.S. bombs?

To regress just a8 moment, going
back to Harry's CW proficiency: In
1964, Harry applied to the Signal
Corps for some certification of his
code speed record and got it. When in
1966 the Red Chinese claimed a girl
of theirs had set a world record at 30
wpm, Harry trotted out his certificate.
The Chinese claim was based on a
“secret’” speed run, excused as being
s0 to avoid distracting disturbances
that could have wupset her
concentration. Did it even take place/
Who knows, but Harry's feat was not
only a matter of government record,
but personally witnessed by a roomful
of onlookers, including the
commanding general, Ben Lear. Harry
says he handled code under
“business’’ conditions and learned to
concentrate accordingly.

Harry Turner was released from the
Army in 1945, The Egyptian Radio
Club (W9AIU) had been founded in
1929 and wasn't unknown before
Harry's influence began to show in
1950: ERC had won the ARRL's
Field Day contest three years in a
row, 1937-39. Harry was soon elected
treasurer of the Granite City, lll., club
and has held that post ever since. He's
retired now from his variety of livings,
having been railroad telegrapher and
printer as well as having worked for
23 years in a paper mill, For a time he
was editor-secretary-treasurer of the
QRK low power radio ciub. Today
he's usually around the club’s 16-76
repeater, and every Thursday night
sees him at the clubhouse by the
Mississippi's Chain of Rocks Canal.

Harrison L. Church WK X /9
Box 126
Lebanon IL 62254

MORE on next page

Called
to

(Vari)arms
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Harry Turner WIOYZE looks over the Millen Variarm VFO, like the one with
which he decoyed Japanese in WW [I. The rod sticking up is the “variarm™
that turned the trick on this rig, with Harry providing the “fist.”™

e pe kW




What This Country

The eternal problem of acronyms is
that they are great if you recognize
them, but confusing when you do not.
OTP stands for the Office of
Telecommunications Policy, a White
House Office — some feel it's another
FCC ... potentially.

The head of the OTP was asking the
House Appropriations Committee
recently for an increase in its budget,

it being noted that the OTP is
currently a “way station” to a
comprehensive federal agency

handling communications matters in
the future. However, It was
acknowledged that the time was not
ripe for a stronger office outside the
Executive Office of the President.
OTP was asking for $8.9 million to
run the 48-man office for the next
year. The FCC got a much stronger
going-over when it came up to discuss

What will be happening in amateur
circles in January, 19867 We asked
Hufco’s WA7ZSC8B, and here are his
predictions:

B

Does Not Need

its budget, asking for $49.8 to run
that agency in the coming fiscal year,
The OTP has been heard in the past
urging the FCC to faster action for the
CB Service. As one astute observer has
said: “What this country does not
need is two FCCs ... or maybe even
one OTPI™

A recent item in the newspapers
called attention to a manpower Ccrisis
in radio spectrum management. John
Eger, Acting Director of the Office of
Telecommunications Policy, declared
a ''state of emergency” anc
announced a government-wide career
development program to rectify the
situation.

With the next international general
frequency conference scheduled for
1979, worldwide allocations will be
established through the year 2000 —
and there lies the problem,

Assignments of spectrum space are
negotiated at these international
meetings and the resulting agreements
supercede national law, According to
a study made at OTP's request, more
than 57 per cent of the U.S. agencies’
experienced and conference-tested
negotiators will have retired by 1979
— leaving only 15 top-level experts to
represent the United States. The study
found that of the 194 individuals now
involved in national-level agency
activities for spectrum management,
only 35 are principal managers with
the negotiation, regulatory
compliance, technical analysis and
decision-making experience bearing on
radio frequency management. Of that
number, 20 are expected to retire
before 1979.

According to a General Accounting
Office report, such an impending

personnel shortage could jeopardize
the U.S. interests at the most critical
international radio conference in 20
years, and could spell trouble for
future users of the radio frequency
spectrum,

For that reason the OTP has
instituted the first government-wide
career development program for the
training and retention of the highly
specialized personnel needed In
spectrum management. “National and
international concern mounts over the
continued availability of spectrum
space,” the OTP said. ""To respond 10
that concern it is necessary that an
adequate investment be made in
personnel development.”

Reprinted from the West Coast DX
Bulletn,

Jim Huffman’s

The next ten vyears for amateur
radio land electronics in general) look
to be the greatest ten vyears ever
conceived by man., Improvements
should come Iin two main areas to
amateur radio: operations and
equipment. As far as operating goes
we foresee more and more hams
joining the fraternity. Face it: The
world is smarter nowadays and
promises to be even smarter in the
future. People in general are becoming
more technically oriented. No one
today hasn't at least heard of the
computer, and most deal with
computers every day. We even
communicate with computers to pay
our bills. This technological
“brainwashing” of all mankind should
prove to lessen people's fear of
amateur radio. Twisting knobs, using a
microphone, watching meters, and so
on, are the so-called fears of amateur
radio, but none poses as much of a
psychological problem for the average
man as it has in years gone by. And in

ten years! All mankind will be ready
to accept the possibility of communi-
cating around the world via amateur
radio.

The technological boom has also
primed man’s “escape” mechanism.
He travels, he plays, he turns to drugs,
all supposedly as his escape from the
hard, cold technical world. And what
better escape than amateur radio?
Electric bills will never climb
proportionately to gasoline bills. The
average man can travel the world and
never leave his cluster house, or
condominium. Amateur radio offers
him everything: the excitement of the
DX contest, the enjoyment of the
ragchew, or the unequalled pleasure of
home construction. All this in ten
years if we now realize the potential
and spread the word that amateur
radio is the greatest!

As far as pure technological
advances in amateur radio go, look for
computer controlled repeaters in the
not too distant future. Look for

computer controlled hamshacks next,
Scanners that find an empty “slot” on
the band. And new narrow bandwidth
modulation systems that promise
more hams per megacycle.

There are indeed paradoxes which
will appear in the future. One involves
complexity (sophistication) and !ower
cost; the other is complexity and
simplicity. While one usually thinks of
the more complex devices costing
more, we are witnessing the opposite.
More complex functions are being
integrated to a simple chip and then
mass produced, so that they cost less.
And costs are going to have to go
down in other ways (proportionately,
of course, we will still have ternble
inflation). Manufacturers will have to
solve high labor costs to lower the
prices proportionately, and manufac-
turers willl People should wise up in
ten years, and starl producing more.
Look for per piece wages rather than
hourly pay. A lot of people are using
this already. The lazy worker earns a
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lazy man's wage; the hard worker has
no limit to his pay.

Paradox number two is even easier
to see. Complexity vs. simplicity.
While on the one hand things are
getting more complex, they are
getting simpler, twoo. Already the
average ham can put together systems
of sub-kits into his own custom
designed equipment. Witness the kits
from VHF Engineering, the Interna-
tional Crystal kits, our own digital
kits. In ten vyears it will get even
easier. And while digital subsystems
are easier to interconnect now, look
to the time when it will be just as easy
to fabricate your own complex analog
systems, like a sideband rig. The com-
plexity of the rig will be a function of
your basic knowledge and how much
you want to spend. With all the
complexity you can design in, the
designing itself and the operation of
the finished product will become
simpler. It will be much easier to use a
computer autotuned rig that auto

Here to Stay

It doesn't hurt once in awhile to
do your own thinking. | was listening
to an on-the-air round table discussion
of the FCC Proposed Rule Making
Docket No. 20282,

There seemed to be two types of
comments, One type came from
ARRL loyalists who thought we
should go along with the proposals as
modified by ARRL management,
Then came the comments from the
die-hard, independent thinkers who
inquired into the reasons for wanting
the changes made.

The reasons for the changes seem
obscure. |f the proposed changes are
for operator skill upgrading, certainly
the existing five classes of licenses
offer a reasonably wide spectrum.

If the reasons for these changes are
for opening up one more class, the
codeless class, we certainly don’'t need

matically matches any piece of wire
on any band and tunes itself to
optimum at the flick of a bandswitch,
And that is what | foresee in the next
decade. Qur present day broadband
rigs with their inherent compromise
designs will give way to computer
tuned rigs that have the same one
hand operation with far improved
performance,

The next decade promises
excitement, adventure, and challenge.
| guarantee that, no matter what
happens, we will all rise to meet the
occasion. So start to stand up now.
Learn about logic, computers, analog,
design, and so on, Although you may
only be able to possess a cursory
knowledge of such a broad range of
matters, that cursory knowledge will
allow you to interface some powerful
subsystems in the “simplicity” of the
next decade!

Jim Huffman WA7SCB
TWS Labs/Hufco
Provo UT

all this mountain of paper just for
that.

So just why are we undergoing this
massive rule making exercise? |I'm
wondering why not to stir up the
troops, but rather to inject the
question, “Why?" Change is fine if it's
necessary, but what is really necessary
about the proposed changes?

We are still, when the dust clears,
going to plug in on the power line or
battery, hook something to an
antenna for the purpose of poking out
a signal and hoping to get one back.
We want to modulate that signal by
some scheme (exotic, sophisticated, or
otherwise), We're still going to be the
same clever (or dumb) human beings
at opposite ends, doing it all for the
pleasure we get out of it. That part of
it won't change, | hope.

So what is changing? Really, what
does Docket 20282 gain for us? We
are going through a huge paper
exercise for a net gain of promises,
Maybe we'll get a new 10 MHz
segment — maybe. Plus we'll get some
new guys who claim they CAN'T learn
the code.

It was reported recently that
doctors are getting disenchanted with
the American Medical Association, the
AMA, because it's too costly for what
they get, and they don’t look to it for
leadership any more.

| belong to the ARRL. | support it
where | can, but I'm disenchanted
with some of the direction the ARRL
gives. These thoughts might point the
way to some changes not so much to
the FCC Rules, but to the direction
we are being led.

CW is outmoded. Who wants it?
Okay, think that way. Maybe it
doesn’t happen very often, but once
in a great while knowledge of CW
turns out to be of great help.

If | were in trouble a long way from
home, |'d surely try a CW contact on
one of the Novice bands. The guy on
the other end might be just a kid, and
his CW might be slow, but I'd trust
him to get my message.

No, we don‘t need to know CW
once we pass the test (except at
license renewal time), and | don't care
if the FCC wants to grant licenses to
those who CAN'T learn the code. But
| don't wish to abandon CW. It's like
another language. | want to keep it
alive,

CW transmitters are the easiest to
build and to operate. Before the
advent of SSB they were the most
efficient in miles per Watt.

We have tremendously sophisti-
cated methods of communication
nowadays: tropo-scatter, satellite,
microwave, computers talking to com-
puters, scramblers, high-density multi-
plex, and much more. In spite of it all,
CW is here to stay. Our “friends”
across the seas seem quite sold on It.

Paul L. Schmidt W9IDP
PO Box 105
Bloomfield IN 47424
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BACKGROUND

Just received my first issue of 73
(Octaber}, and would like to say how
much | enjoyed it. | hadn’t really seen
the magazine before, as it isn't carried
on any newsstands around here and
the libraries don’t get it. | subscribed
on impulse and am glad | did. The

I insis

g
that you

A recent article submission to
Wayne written by me was rejected (so
don’t quit writing if you are rejected),
but his always appreciated comments
have prompted this open letter to you
— the VHF-UHF ham.

One of my suggestions in the article
concerning more effective use of our
higher bands was the use of voluntary
channels. Note, | said totally volun-
tary. My suggestion was to use the
following frequencies as listening
posts, so that any activity whatever in
the nature of an opening would not go
unnoticed, much like the use of
beacons: 50.125 MHz, 145.125 MHz,
220.125 MHz, 432.125 MHz, and
1286.1256 MHz. There is no magic
choice about the frequencies, and |
will gladly listen to any and all con-
trary suggestions, It is just that the
125 remains the same on all bands,
the MHz portion is in a part out of the
CW and General only areas (so more
should be able to use them), and
(lastly) their proper use would also be
a must.

Even if you hear no signals, try a
call on these frequencies. If everyone
could monitor the same place (as | do
on 50.125 MHz), he could go ahead
and work on the bench, etc., and
monitor just like FM, If you do find
action on .125, move up 5 to .130 and
leave the .125 open again. When one
first listens he will tune around a
little, so he will still hear you. The
next guys go to .135, etc. On CW or
958 this is plenty of spacing, and has
led to much activity here in the

print ev

Midwest that I'm sure | would have
missed. About 15 of us have tried it
for over a year now, and the activity
and gentleman’s agreement to move
have worked out quite well. With
groups like Smirk increasing VHF
activity, a common looking place
seems to be a natural to increase
activity even more, Comments any-
one?

David J. Brown W9CGI
RR5 Box 39
Noblesville IN 46060

| have been racking my pea-sized
brain for many years and have nearly
short circuited every brain cell that |
have (there are only three left, |
think) in a futile effort to break the 1
wpm CW barrier. It breaks my heart
to part with these hard earned dollars
but | will make a sacrifice and ask you
to please send me a complete set of
those revolutionary code tapes for
$14.95, and please hurry before |
short out those last three brain cells.
Oh vyes, seeing as how | have been
stumbling through all that technical
jargon for years and years with the
only result being a shorted out pair of
ears, you had better send me a copy
of the General Class study guide too,
so that | can reserve one of my three
brain cells for the technical bit. You
will find one American Express
compny money order to cover the
whole smear, You see, | am so short
on brain cells now that | can't even
spell “"company” correctly so please
send the stuff fast before | completely
short circuit and go up in a puff of
smoke in an effort to duplicate the
original “‘smoke test.”
Richard J. Molby
Armed Forces Writers League
579th Ordnance Company
APO NY 09035

As life member no, 5 of your 73
Magazine, | thought that you might be
interested in a barn | came across here
in Conn. I'm not sure if the farmer
feels that he can endure the year 73 or
the magazine.

Richard Johnston K1QUD
Simsbury CT

format and content beat CQ and QST
the tone of the articles is sprightly and
good-humared, yet informative. |
commend you.

For those of us who haven’t been
reading for years, how about a little
background info? Is the W. Sanger
Green who does Ancient Aviator your
father or some other relative? | found
it quite enjoyable. Also, during the
past few years, as | read the other ham
publications, | ran across rather
disparaging remarks about you and
your publication(s). | am ordering a
packet of back issues, but how about
a retrospective look at whatever all
that was about from your point of
view, again for those of us who are
new to the 73 circie?

Your comments and stand on
advertisers who do not deliver as
promised are a good thing and sorely
needed. |'ve had trouble in that area
myself, with hi-fi gear. Back in 1971 |
ordered a tape deck from DEFA
Electronics in New York, and it was
only through the intervention of the
New York State Attorney Geéeneral's
office and finally the Federal Trade
Commission that they finally sent me
a refund check just two weeks ago. (It
hasn't cleared yet.) So keep up the
good work in this area. As a helpful
hint, let Wes Larsen (WN3ZHT), who
wrote you about Trigger in the
October issue, know that going to the
Post Office to complain of mail fraud
is a waste of time, The Postal Inspec-
tion Service does next to nothing
about such things. Tell him to write
the Consumer Protection Division of
the lllinois State Attorney General's
office and the Federal Trade Com-
mission. Those agencies will try to do
something, usually, while the USPS
will send you a form letter stating that
they don't think the mail fraud
statutes were violated. | believe these
laws are so peculiarly worded that
most cases of what we would call
fraud (failure to deliver, no refunds,
shipping wrong items, etc.) are not
included. The USPS, in conjunction
with the Federal Trade Commission,
did propose to broaden their protec-
tive stance (see Federal Register,
March B, 1974) but | don't know
whether that ever was implemented.

Anyhow, glad to be in your group
NOW.

William G. Martin
St. Louis MO

Thanks, William, for your letter.
The Aviator series is being written by
my father and seems to be very
popular. Re the anti-73/WG stuff else-
where . . . several factors are involved,
If 713 was a failure they would ignore
it, but it has been very difficult for



them to see 73 becoming the largest
ham magazine, with the most ads, the
most articles, etc. After some two
generations as The Establishment,
QST is rtaking it very hard. My out-
spoken editorials have not cemented
friendships . . . the fact is that | have
many admirers who appreciate my
seermung radical viewpoint and many
enemies who fear and resist the
changes | bring about. My basic phi-
losophy is that amateur radio is fun!
One of the results of this fun, if it is
not ham-strung [(pardon), is a wealth
of inventions, pioneering and new
ideas. Even with the severe restrictions
presently in force, which | would like
o see removed, virtually every major
breakthrough in modern communica-
tions has originated with amateur
radio. While | am not at all sure what
a man can do in this world to be
worthy of the privilege of having
lived, | have chosen the role of trying
to help, in what small way | can, the
rolling forward of progress via ham
radio. Via 73 | try to encourage new
developments, the growth of amateur
radio in small countries, etc. My
critics say I'm trying to make money
from amateur radio, while those
around me complain that | am
ignoring the money end and getting
into trouble as a result , . . witness the
IRS problems. | don’t know if that
explains anything ... and thanks for
the word on dealing with frauds —
Wayne,

BLACKSMITH TYPES

Just want to let you know that |
enjoyed your Oct. 1975 issue very
much. This issue was right up my
alley, since | am not interested in
VHF, repeaters, or any other phase of
ham radio other than building. The
articles in this issue are very desirable
for us blacksmith types who aren’t
happy uniess we can get dope on
building something new. Sure would
like to see a couple or three issues
each vyear for wus screwdriver
mechanics. Also, how about another
super jumbo king size surplus edition
each year?

R. F. Herbig WEBME
Oceanside CA

YASME

The YASME Foundation is active
again and 15 sponsoring once more the
world-wide DXpedition of Lloyd
(WBKG) and Iris (WEDOD) Colvin,
The Colvins have already operated
under 50 different calls and are now
trying for 100. First stop will be
VR1Z (15 Dec 1975) and then VREB
(1 Jan 1976). The latter call will
count as a brand new DXCC country,
Transmitting frequencies are:

Cw: 3505, 7005, 14050, 21050,
28050. (Listening up 5 kHz or just
inside General Class band.)

Phone: 3795, 7095, 14195, 21255,
28550. (Listening up 5 kHz or just
inside General Class band.)

Donations to YASME (tax deductible)
are requested but not required.

Lloyd Colvin WEKG

Iris Colvin WEDOD

PO Box 2025

Castro Valley CA 94546

LESS INTIMIDATED

Just had to comment on Wm.
Browning's article on logic circuits.
AND, NAND, OR, NOR, etc., have
stumped me for quite awhile. Now,
however, | feel at least a little less
afraid of them — or should | say
intimidated by them. Thanks much.

J. Hutchinson
Verona NJ

THE SALEM 50

Here are a couple of photos taken
on opening night of the Novice course
sponsored by the Salem Civil Defense
Communications Team at Salem (NH])
High School. The instructors are
WATHWE, WATDAQ and WIPFA,

The total number taking the course
is 50, with two or three people from
one family in several cases.

Bill Loeffler WIPFA
Salem NH

GETTING OUT

| sent for tapes and a subscription
to /3 Mag a month ago! The tapes
have been here OK — but no mag. |
requested a current issue, Nothing has
come. | do not need the mag now as |
cannot get up to 13 wpm — s0 | can't
pass the General, Since | only wanted
to use voice, | am getting out of the
whole thing. No more trying for me.
S0 — please cancel my subscription
— immediately — and return my $8.00
sent to you on Aug. 21, 1975, Thank
yOu.
Fred Lichtgarn
Santa Barbara CA

It may be difficult to believe, but it
takes about six weeks for a new
subscription to get into a computer,
be printed out, and sent to the printer
for mailing . . . get mailed and reach a
subscriber. We are working on shor-

tening this ... with our own com-
puter ... but thar s a big deal . ..
about $75,000 ... it will take a few

maore months to get set up.

! have canceled your subscription
. .. there is no way to stop an Issue or
two of the magazine going to you . . .
my compliments . . .

Now, regarding your ham license
... I am truly ashamed of you. | see
little girls of ten getting their General
licenses and here you are trying to tell
me that a ten year old girl is better at
sticking to something than you are.

Your letter is going to get a lot of
use ... I intend to hold it up as an
excellent example of why it is impor-
tant to have a code test for the
license. [|f someone cares so [ittle
about getting a ham ticket that they
won't even spend that little effort,
there is no way that they can be
worth anything to us.

It doesn’t take brains to get a ham
flicense ... it doesn’'t take education
. .. it doesn’t take any talent . . . all it
takes is some work and you are too
fazy. We have harms who are so dumb
they can just barely talk . . . s0 unedu-
cated they cant write much mare
than their mame . . . but they hang in
there and get their ticket even if it
takes them a year of hard work,

You only wanted to use voice . ..




well, that's about all |'ve used over the
years, but there have been times when
it has been important for me to know
the code ... it saved 85 lives once,
believe it or not. Including mine.

Maybe I'm being harsh, but you
sound suited to what | am hearing on
CB where it takes nothing more than a
reach in the pocketbook to get on the
air and waste your time . . . and warit
for death to eventually come along,
having added little to the world, —
Wayne. -

LIKE NBC

Here is some information regarding
continuing PR efforts in our area. |
hope the information will be of
interest to other hams, not only in
regard to PR, but also in the use of
microprocessors and terminals for
support of their amateur activities.

Solid 2 meter communications
combined with the world of computer
technology to provide communica-
tions for the State Sanctioned Canoe
Races at Milford, Michigan. Race
progress from wvarious checkpoint
stations along the Huron River were
relayed to Race Control via
WRBAAA.

Race operations were tightly con-
trolled by the base station in order to
cut down on unnecessary trans-

4 missions as pertinent race information
was being patched to the P.A. System.

Also, located at the base station
was a computer video terminal which,
combined with remote monitors, was
used to format and display race
progress to the spectators,

Thirteen members of the Milford
Amateur Radio Club participated in
the event through the courtesy of
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TIME SCALE UNKNOWN, BUT A GOOD 10 MHz SCOPE (OR BETTER)
S NEEDED TO SEE IT

+ovVDC GRAPH REPRESENTS

WAVEFORM AT THIS
POINT
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OUTPUT HERE SEEMS
TO RUN OUR TTL
LOGIC BOARDS VERY
WELL, AND THIS DE-
SIGN IS GOING INTO
OUR NEW LOGIC BOARDS

A\ IBK 21K

LM555 18 K
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LM555 clock glitch and corrective circuit. .8 V represents the lower boundary of
the uncertainty area for TTL logic signals. A signal which hovers about that
point may very easily cause several transitionsina TTL gate. 74174s seem most
prone.

10

WEJWQ typing race information into his home brew video terminal during

the Milford Canoe Races.

WRBAAA, The home brew video
terminal was provided by W8JWQ,
who normally uses it with an 8008
microprocessor system.

Response to the overall effort was
very favorable, with many PR points
being scored with city officials. For
example, witness the following
excerpt from the WMilford Times:
“Allen extends his thanks to the
Milford Amateur Radia Club for pro-
viding superior communications ser-
vices during the entire two day event.
One racer said the local group’s ser-
vices were ‘like those of NBC".""

John Moore WEJWQ
Milford MI

FREE PLEASURE

“"FREE — one trip to Hawaii for 10
days.” {One year from now it's just a
memaory. )

"FREE — a ticket to the Metro-
palitan Opera.”” (One year from now
just @ musical memory.)

“FREE — one year's subscription
to 73." (Send 3 year subseription and
pay for two and get a free vear of
constant ham pleasure,)

Enclosed please find my renewal
and subscription for three years to 73,

Syd Tymeson W3FL, WA1IBXD
Takoma Park MD

GLITCH

We (at Collimation, Inc.) have
found an interesting item you may
wish to pass on to your readers of 73.
It seems that the 555 timers from
National, Signetics and Raytheon (and
perhaps others) have a glitch on the
falling edge at about .B V, which may
cause some TTL devices to see two
clock pulses where only one was
intended. | have enclosed a diagram
depicting the problem and the solu-
tion we use.

Joe Magee WABACA
Austin TX

GREEN'S FAULT

Keep up the good work in 73. I'm
having a tough battle with the ARRL
conservatives down here in Houston,
Tex. According to them, “It's all
Wayne Green's fault,”

| wonder if all the repeater boys
know who it was that made the 2
meter band what it is.

Herbert G. Robinson KBUR X
League City TX

| just got word that | finally passed
the code test to get my Advanced
license and upgrade from a
Technician. Since | just graduated
from Purdue in Electrical Engineering,
passing the written exams was a snap,
but the code was a real snag. | got
your 14 wpm backbreaker last spring,
atter | had already flunked the code
once. So, once | got the tape and read
how great it was, | figured that all |
would have to do is listen to it and
breeze through. Much to my surprise,
| proceeded to flunk the test twice in
six weeks. | was pretty frustrated, and
just hung the whole thing up for the
summer. | got the bug again towards
the end of August, and | finally
discovered how to use the crazy tape.
| found out that | not only had to
copy the tape, but copy it easily,
almost unconsciously, for 20-30
minutes at a time. When | got so that |
could talk to my wife and still copy
easily, | knew | was ready. | went into
the exam room and copied about two
minutes of the tape, corrected a
couple of mistakes and copied the last
two minutes correctly. The difference
was how hard | worked on the tape
beforehand.

I'll be in Africa next year, and hope
to see you all in the pileups!!

Joe Ely WBOPVL
Lafayette IN



WHITE ELEPHANT

Your editorial musings about timers
sent me to my new copy of Part 97 to
do some checking, and sure enough,
there 1s no legal requirement for a
timer on either the mput or the
output of the repeater. Part 97.88d
does say that there must be a timer on
the CONTROL SYSTEM so that in
the event of failure the repeater is
taken off the air. Where this great
misconception got started | do not
know. | am a control station with one
of the busiest repeaters in the New
York City area, WRZACD, an open
machine with a weekly user list of
about 500-600 steady people. With
the transients it goes to about 650 a
week. In this case, with the repeater
on the air 24 hours a day and getting
steady wuse for about 22 of those
hours, a timer is needed 1o keep rag
chewers at bay during ““traffic hours,””
those hours when the commuters take
over. At other times, however, rag
chewing is usually the mode of opera

WAZAPJ, Wantagh.

tion, and in this case, the timer

becomes a white elephant.

As | travel throughout the area | am
amazed at the number of machines
that have timers and, frequently, not
many users. Again, | suspect the great
misconception. It is certainly an un-
necessary inconvenience. Man does
not talk in two to three' minute
segments with a three second pause. It
is needed on the machines with large
populations, but why with the less
populated machines? Having dispelled
the "because it's law' myth, maybe
more repeater owner/operators will
reconsider their stand on the issue. |
think it would make operating a bit
more natural. Of course the timer on
the control system, be it wireline or
220 MHz and above, must remain in
force to keep the uncontrolled
repeater off the air,

Stephen Mendelsohn

Control Station of
WRZACD/WRZAFE/WR2AEH
Licensee of WRZAFS/WRZAEN
Flushing NY

WBZ2A0M, New Hyde Park.

As a subscriber to your wonderful
mag, | would like to tell your readers
about a possible channel of amateur
publicity.

For the Amateur Radio Club
looking for a new Public Relations
medium, | have one to suggest. The
medium 15 the MS| program found on
many CATV systems. MSlI is a
mechanized presentation of informa
tion like time, wx and news. Usually
seen on a non-brpoadcast channel, MSI
may be coupled with a 35 mm slide
projector. The slides on the projector
can be pictures of local buildings,
advertising, and public service
messages. The slides flash on the
screen for usually 15 seconds and then
the MSI unit switches back to the wx,
Lime, news, etc.

Your club can have a Public Service
Announcement on the MSI cable
channel! announcing when the

Continued on page 14

Ed Piflar W2KPG, receiving test pattern from W2TRP on LIMARC ATV

Technical Net.,

Despite the advice of some
engineers that it could not be done
because of an internal decoupling net-
work, electronics engineer lrwin
Dresner W2TRP, of Syosset, L.l
(NY), succeeded in video modulating
a Motorola 440 MHz MHW-710 power
module with a full 4.5 MHz band
width TV signal. His fifteen Watt
output signal, coming from a palm-
sized solid state TV transmitter, was
received by K2RIW, W2KPQ and
WAZAPJ on September 2nd during
the weekly meeting of the LIMARC

WA2YQT, East Meadow.

ATV Technical Net. W2TRP will
make full disclosure of his technigues
to industry and amateur radio in the
hopes of spurning ATV activity.

The ATV Net operates on the
LIMARC 146,85 MHz (output)
repeater and transmits video on a
simplex basis on 439.25 MHz, Signals
are receivable throughout the metro-
politan New York area each Monday
evening from 10 to 11 pm.

I'm enclosing some photos of some
LIMARC ATV Technical Net
members which you might find
interesting.

Ed Pillar W2KPQ
Syosset NY

WAZ20HM, Massapequa Park.
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Avutobiography \
of an

Ancient Aviator

W. Sanger Green

12

1379 E.

15 Street

Brooklyn NY 11230

Back In The

Alr Service

After the two crashes | told you
about last month, | finally got the
message about flying the types of civil
airplanes that were available at that
time. The |uck that was with me in
the Lindenhurst, Long Island crash,
where the ground that came up and
hit us happened to be in a field where
a fire department was drilling,
couldn’t be expected to continue, |f |
wanted to keep on flying, the answer
was better equipment. In those days it
was either flying mail or getting
extended active duty in the Air Ser-

vice. | opted for the Air Service with
the idea that, if | found it was the
kind of life Cleo and | wanted, |

would take the examination for a
regular commission. So | applied for
six months active duty. In May 1925 |
received orders to report at Langley
Field, Virginia for six months active
duty from 1 July.

For $50 | bought a model T Ford
sedan that | had taken in trade on a
new Hupmobile, It was in good
mechanical condition so | just piled

The ground that came up and hit
us happened to be in a field

where a fire department was
drilling . . .

our luggage in and drove to Langley.
When | reported in | was assigned a
house that | later found was supposed
to be a major's quarters — and | was
only a first lieutenant. Too good to be
true, A few days later Cleo and Wayne
arrived by train.

| was assigned to the 11th Bom-
bardment Squadron, They had one
hangar and seven active Martin
bombers, plus one in the back of the
hangar that was being cannibalized to
help keep the rest in the air, and
another that was so near the junk pile
that, when it was in the air, its tail
wagged like that of a dog. These
NBS-1s were stick and wire jobs that
were built during WW1. They were

biplanes equipped with two Liberty
engines.

My first flight in one of these
bombers was on the 4th of July when,
as co-pilot to Capt. Early Duncan, the
Squadron commander, we lead a seven
ship, three hour, formation flight to
Richmond and returned. In a few days
| was checked out in the bombers.
The NACA (National Advisory Com:-
mittee for Aeronautics) had a hangar
on the field for their experimental
pltanes. Tom Carrol, a very good friend
of mine, was their chief test pilot and
through his good graces | was able to
borrow various types of planes, most
of them single seaters, such as Spads,
oE5s, Fokker V11s and Vought VE7s,
to have fun in. | reciprocated by
checking Tom out in Martins,

During my six months tour at
Langley | made some 52 cross country
flights in DHs and Martins. Some were
eventful (mostly due to the very
sketchy weather information avail-
able), others just pushing the ships
along: Bombers cruising at about 70
mph and DHs at about 85 if you
werent bucking a wind, The ground
doesn’t go by very fast unless you are
right down on the tree tops. Some of
the more important trips | made were
to Bolling Field at Anacostia, D.C.,
when it was my turn to bring back the
© gallon can of grain alcohol that was
needed each week to keep the
“Anonymous Alcoholics” on the
“prohibition dry” post properly lubri-
cated. It made about ten gallons of
gin, but then there were a lot of
thirsty subscribers on the post. |f
Wayne can remember (he was three
vears old at the time) he can attest to
the gin's potency, as he somehow got
hold of a glass with a little in it and
choked it down. He was reeling before
Cleo realized what had happened.

Around the first of August, Capt.
Duncan was transferred to the Com-
mand and General Staff School at
Fort Leavenworth., | was quite

flattered when Major (Tubby) West:
over asked me if | would take over
command of the 11th Squadron until
Lt. Ken Walker arrived in December
to be its regular C.0. Westover was
Commandant of the Field so | said
“yes” even though | knew it meant a
great deal of responsibility as well as
the loss of what otherwise would be
leisure time. So, after an audit of the
squadron fund, | took over Capt.
Duncan’s cigarette pock-marked desk,

The personnel of the 11th consisted
of four reserve lieutenants, on active
duty like myself. and 124 enlisted
men. | inherited an excellent team of
noncommissioned officers: a first
sergeant who, with the squadron
clerk, ably handled the mass of
squadron paperwork, daily work
assignments, discipline, etc: and a
supply sergeant who not only knew
his way around Langley but had
excellent connections at several other
Air Service posts, as well as nearby
Fortress Monroe and Camp Eustace.
He could get almost anything needed
in record time. No questions asked.
The mess sergeant seemed to be
“grouse’”” (grumble) proof, which is
saying a lot, He had two cooks and
two or three KPs (kitchen police) to
help, and had to operate on a very

NCOs can teach a young lieuten-
ant much more about running a

squadron than

school . ..

any officer’s

tight budget. Our hangar crew of
mechanics and specialists and their
maintenance shops were bossed by a
master sergeant who had been in the
service for about 18 years and was
“bucking” for a 20 year retirement.
Very few things escaped his notice,
and when he had inspected a ship and
signed it out to the line you could be
sure that it was airworthy. These
NCOs can teach a young lieutenant
much more about running a squadron
than any officer’s training school.
However, a sguadron C.0. is needed
to oversee and coordinate the work of
the several jealously guarded squadron
domains.

The administrative procedures | set
up seemed to work pretty well. The
four lieutenants and | took turns at
standing the reveille roll call every
morning. Two marnings a week | had
a short staff meeting attended by the
officers and the first, supply, mess and
hangar master sergeants, to discuss
and settle any squadron problems and
also to finalize the next day’s opera-
tions schedules. The other four
mornings a week | was in my office
right after barracks inspection to sign
papers and to discuss the problems of
any of the men, One of the officers or
myself had to be available on the post
at all times day and night.

About the end of September a
major arrived at Langley with his
family, so we were moved to a house
in the lighter than air section of the
field. About a mile from my hangar,

I'll get back into the air again next
month with a forced landing or so.
Also a tragedy.



AMSAT

G3Z2CZ displays the new OSCAR
award certificate ar the AMSAT
General Meeting. Photo by W4ART.

Attached s & for

At the AMSAT general meeting, the
four directors whose terms of office
had expired were reelected. The
AMSAT board now comprises seven
persons: Perry Klein K3JTE, Chuck
Dorian W3JPT, Jan King W3GEY, and
Bill Tynan W3KMV, who were just
reelected to two year terms of office,
and Tom Clark WA3LND, Bill Dun-
kerly, Jr. WA2INB and Larry Kayser
VE3QB, who are in the middle of
their terms of office. Bob Carpenter
W30TC was later appointed Secre
tary, Gary Tater W3HUC, Assistant
Secretary, and Roy Rosner WB4UOX,
Treasurer. The meeting was attended
by about seventy persons, Reports
were given on the progress of the next
radio amateur spacecraft — the Phase
i1l high orbit project — and on the
AMSAT-OSCAR 6 and 7 command
and control activities, including the
changeover to microprocessor control
at the ground command stations.

Certificates for the new “OSCAR"
Award are available and were first
shown at the meeting. Full details of
the requirements for the award and of
the meeting are published in the
December 1975 issue of the AMSAT
Newsletter,

AMSAT-OSCAR 6 celebrated its
third birthday on October 15th and
AMSAT-OSCAR 7 its first birthday
on November 15th. QSL cards are still
available from AMSAT for reception
reports of the special relay trans-
missions from the satellites commem-
orating these anniversaries. The Jet
Propulsion Laboratories {Radio Club)
at Pasadena, California held an
OSCAR month from October 15th 1o
November 15th, with special exhibits
depicting the two spacecraft.

A distance record for amateur
satellite relay communications has
been claimed by G3I0R and WECG,
for a QS0 made over a ground dis
tance of nearly 6000 miles. As this
path is well out of direct line of sight
range, the contact was made wusing
meteor scatter technigues on succes
sive evening orbits. The QS0 took two
weeks 1o complete.

years' dues (al $10 per year), and $

donation in support of the Amateur Satellite Program. (Approximately half
the dues are for subscription to the quarterly AMSAT Newslerrer, and Life
Memberdhip is available for contnbutors of over $1U0.)

Contributions above the dues are tax-deductible under Section 170 of the
Internal Revenue Code. Thank you for your support!

The FCC has authorized radio ama-
teurs in the USA equipped for RTTY
to transmit ASCI| coded signals
through the AMSAT-OSCAR space-
craft for experimental purposes.
AMSAT is interested in receiving pro-
posals for and carrying out experi-
ments in transmitting computer data
via satellite.

New orbit books for 19786 listing all
AMSAT-OSCAR 6 and 7 orbits are
available from Skip Reyman WGPAJ,
PO Box 374, San Dimas, CA 91773
for $3.00 (or 20 IRCs) postpaid,

W2GN has completed tests oper-
ating mobile in motion using S5B, via
AMSAT-OSCAR 7 Mode B — with
fantastic results, His signals were fully
audible over most of the East Coast of
the USA during the 15 minutes or so
that the spacecraft was within his
visibility range. These experiments
have demonstrated the superior down-
link capability of Mode B. If you
would like to listen to really good
downlink signals for a change, try
listening to AMSAT-OSCAR 7 Mode
B.

Support The AMSAT Team That
Brought Us OSCAR 6 and 7!

Since November 1974, amateur
radio has had not one, but two long
life OSCAR satellites available for use
by the international Amateur Radio
community:

e AMSAT-O5CAR 6. Launched
October 15, 1972 by NASA piagy-
back (with NOAA-2, which has long
since expired), OSCAR 6 continues
to function, having tripled its orig-
inal one-year lifetime goal.

o AMSAT-OSCAR 7. Launched Now
ember 15, 1974 by NASA piggy-
back with NOAA-4 OSCAR 7
exceeds the capability of the first
six OSCARS combined,

AMSAT is now developing Phase 11|
spacecraft, intended for much higher
orbits. AMSAT Phase ||| promises to
be a considerable step forward beyond
OSCAR satellites launched to date,
making possible reliable communica-
tions over transcontinental distances
for hours at a time.

AMSAT membership application

Joe Kasser G3Z2CZ

Nami Lall

Address

City

State Zip

73 Mail application ro: AMSAT , P.O. Box 27, Washington DC 20044
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meetings are, upcoming hamfests, or
whatever you can dream up. You will
be wise to keep the number of words
at a minimum because the slide has a
tendency to look confused with heavy
wordage. It also must be pointed out
that 15 seconds may be too short for
some trifocal wearers to wade through
a girthy text,

If your local CATV system has an
MS! program, approach the manager
and ask him if he has room on his
slide projector. He will be more
inclined to accept your request if you
make the slide yourself. Just have
some arty member make an announce-
ment on a 10 inch or so square card
and then take a slide picture of it (in
color would be a good idea).

Neil Serafin WB2VRZ/2
Syracuse NY

A LOT OF BULL

I’'m going to agree with S. Reed and
his opinion about QST in the October
issue, My subscription to QST is
almost over. | am 13 years old and
planning to get a Technician ticket in
the near future. By reading an article
in 73, | know a little more than | did
yesterday. Steve's letter was most
meaningful and | agree with it in every
way,

| am going to subscribe to 73 as
soon as possible, for QST is a waste of
time and money for me.

| read 73 whenever | get a chance
to. When | do, | turn right to the
letters and read the criticism of CB
and the CBers. It's unbelievable to find
out how many people like CB and the
chickens who are on it, but please
don’t think they're all bad.

| agree that a large percentage of it
is just a lot of bull (like channe! 10
with the truckers and other stations
that don’t care if there is someone
modulating with another person). If
you wish to talk and ask for a break,
you won't get one, and, if you do, just
try to talk when there are twelve
other people talking, plus the mike
keyers, garbage mouths and smokey
reporters.

If you have a ham ticket, keep it! If
you have a CB license — that’s alright
— don’'t ruin it or ruin it more. If
you're wondering, my father has a CB
license, but for me to understand
radio | might as well make the best of
it with my realistic Navaho TRC/30A.
Keep printing those letters!

T. Carlsen
Manlius NY

PINHEAD-PART |

I've been using your 13 wpm code
tape for the past few days. It is
definitely a buster. On my Lafayette
player it runs upwards of 16+ wpm, so
| use the word thirteen advisedly. |'ve
been a Tech since 1967 and 5 wpm
(less numerals and punctuation) used
to be like the Myth of Sisyphus. |
used to count the dots! | nearly went
up the wall with the "IEEIE” code
group. Luckily, I'm not an epileptic,
or else I'm sure | would have had a
grand mal seizure. Gonna take the
General exam in a few weeks and if |
don’t pass the 13 wpm, I'm getting a
CB rig and call myself "pinhead”.
Wish me luck.

Howard J. Margulies WB2FYY
Brooklyn NY

PINHEAD-PART 11

After 45 days of bedlam with 73"s
13 wpm tape, | finally got up the
nerve and took the test. Well, | passed,
copying roughly 2% straight minutes
before the panic and temporary palsy
set in. | guess the realization that this
was actually the dreaded “code test”
was too much to bear. Now comes the
real test of endurance: waiting for my
ticket to arrive,

Howard J, Margulies WB2FYY
Brooklyn NY

PROS AND CONS

This is a report on my progress with
the 73 code tape | purchased from
you. It was the 13 wpm plus tape.

The tape sure did help me over the
hump. | was up to about 10 or 11
wpm and could not seem to get
beyond that. Mastering that tape did
wonders. | spent a total of six hours
and thirty minutes with the tape.

| went down to the FCC office here
in K.C., Mo., in July, and passed the
General test just fine. | then went

back in August and passed the
Advanced test. | got my General
ticket in September and am now
waiting for my Advanced ticket.

| think your magazine is the best
and those editorials are something
glse. That is the first thing | read and
the next are the letters, which are very
enlightening as to the thinking of your
readers. Sometimes the pros and cons
make me wonder which is right and
Wrong.

Meivin B. Walker WBBOTW
Raytown MO

Pros are right, cons wrong. — Wayne.

COLLECTOR'S ITEMS

Just a little nostalgia and then I'll
get to the point. Back in the late 30s |
went to work for RCA Communica
tions out at Rocky Point and got my
W2 call — it was W2NSQ. So what you
say? Well, wid ur W2NSD . we're both
in @ pretty close bracket and | have
always been able to identify with you
for that and a few other reasons
Almost 20 years ago you began pub-
lishing your RTTY Bulletin — gee,
come to think of it, that was 24 years
ago! Well, anyway, your Radio Tele
type Bulletin grew and got a lot of us
really turned on, AND provided
needed information and techniques.
Then came the RTTY column started
in 1955 (I believe) in CQ when you
were running that one. And then vou
had the perseverance, drive, etc., to
bring out the RTTY Handbook. | have
a FIRST EDITION (that was in 1957,
if my memory serves me). Anyway,
this was just what it took to provide a
source of information, a place to go,
to get the dope on this RTTY thing.
|'ve been into it ever sincel

Well, now what | see coming up is
this computer deall Wayne, this Is
great! You are coming out with this
BYTE bit — what a wonderful thing|
Comes now a place to find info and
knowhow and a chance to really get
into this digital scene, Sa much of it is
kicking around but how can a guy get
started? Now comes BY TE and here is

My writing efforts have always been

slanted to aid those with limited
hobby budgets, by describing more
economical methods. Continuing in
that vein, in the face of ever-escalating
prices, | wish to share an idea which
gives more dollars for buying amateur
goodies.

For a few years | have enjoyed a

free bank checking account which
pays 5 percent interest. Personalized
checks, air mail stamped envelopes
and FDIC insurance are a part of the
package. No strings.

Other banks in Massachusetts and
New Hampshire offer similar service,
but my satisfying experience has been
with Home Savings Bank, 69 Tremont
Street, Boston MA 02108.

Gene Brizendine WAATE
Huntsville AL



the answer. Wayne, I'm all for you on
this. This is the first step — with
BYTE going wyou'll get enough
together pretty quick to be able to
come out with a computer/digital
techniques handbook, and, if | know
you, it won't be long coming. So —
here is my check for ten bucks to get
in on the charter subscription to
BYTE and | sure HOPE you have a =1
September issue to send along to me
— these will be collector’s itemsl

C. P. Cook W5YOU
Houston TX

SETBACK

Amateur radio operators in Tulsa,
Oklahoma received a setback on
September 18, 18975. The “Tulsa
Metropolitan Area Planning Com
mission” Adjustment Board ruled that
amateur operators do have the right to
have a radio tower and antenna at
their residence. However, they ruled,
although antennae height was un-
limited as far as they were concerned,
the tower /s a structure and as a
structure was limited to a 26 ft.
maximum height. This ruling is being
appealed, of course. The Board indi-
cated that the city ordinance was
unclear and needed to be clarified or
rewritten, This ruling was made in the
case of a group of local residents vs.
Jim Picket KBLAD. The Tulsa
Repeater Organization, in cooperation
with the Tulsa Area Radio Club and
the Broken Arrow Radio Club, are
drawing up an ordinance proposal to
present to the TMAPC to use as a
guide for adopting a new ordinance.

Anyone wishing to contribute
specific wording or ideas for the
ordinance or the KSLAD legal defense
fund may do so by sending to Box
1422, Tulsa OK 74101,

Jerry Broderick WBHNXB
Public Relations

Tulsa Repeater Organization
Box 1422

Tulsa, Oklahoma 74101

| just wanted to drop a note 1o you
guys letting you know that | am really
impressed with one of your adver-
tisers, S. D. Sales Co. Despite today’s
runaway inflation, an introduction to
tomorrow's world of digital elec
tronics is available today with S. D.
Sales’ Digital Clock Kit on yesterday’s
experimenter’s budget. This is really a
relief to get into a new area of
electronics and build a device for just
a little more than a sawbuck.

By the way, | would like to thank
Paul S. Vydareny WB2VUK, Jim
Volstad DA1JV and Ken Mahoney
KBOPG for the letters of encourage-
ment and assistance in response 1o my
letter published in your May issue of
73. It will not be long now before |
am ready to take my ham exam,

SP5 Kenneth E. Wigger
HHB 1st Bn 1st ADA
APO NY 09077

Enclosed are the orders for certain
items and for reader service. | am a
teacher of physics, chemistry, and
physical science. | hope to start an
amateur radio club in the high school
soon and possibly affiliate with one of
the MARS systems. There is some
possibility of starting an electronics
class in the future, as there is none
now here in the Nuernberg (Germany)
American High School for U.S. mili-
tary dependents,

The high school has a computer and
terminal for one class in computer
math and one in business computer
work, | am subscribing to BYTE to
learn more about computers, particu-
larly at the hobby level, which should
be interest-arousing in high school
students.

In the past | have sponsored Elec
tronics/Amateur Radio/MARS (Air
Force) in Okinawa and in two
different bases in Japan with good
response. | hope to create interest
here. Any other publications or sug-
gestions along both the radio and the
computer lines as applied to high
school level students will be appre-
ciated.

| have applied for a German callsign
through the U.S, Army, as we are
requested to do, via the German Post
Office {(who issues the calls), but it has
not arrived as yetL

J. Worth Gurley W/7GH

The article in 73 (October, 1975),
by John Murray WIBNN, was cer-
tainly nostalgic of early flying and the
old Five Meter band. One important
and interesting fact omitted by the
author, however, was that the famous
Frank Hawks was a ham! Indeed. And
a good CW man he was. | recall
working him several times on 40
meters in 1935. His call was W11J1.

Ben F. Holloman W5CP
Dallas TX

FIRST RATE

Thank you for putting out a first
rate magazine,

Kenneth D. Grimm K4JGI

Sweet Briar VA

: LO AND BEHOLD

The FCC exam had me scared. |
bought one of those question and
answer books, failed the exam, lost 9
bucks, made my wife mad and lots of
other bad things.

Lo and behold, 73 says, “purchase
one of our books and breeze through
the tough FCC exams.” Well, | did!

Yesterday (9/3/75) | passed the

Advanced amateur exam. Whether or
not | breezed through, | don't know,
but you have the best book out, and
take it from one who knows.

If you really want a simple explana
tion to a complex question, purchase
a study guide from 73 — and then face
the examiner with confidence.

Ancel W. Norris WB4AUB
Birmingham AL

WHERE ARE THEY?

On page 8 of your magazine for
October 1975, there’s a well written
article by a 16 year old. These are my
views alsp. Formerly a general con-
tractor, my knowledge of electronics
can be put in a thimble. Why not take
heed of this youngster's letter and
start devoting articles to us non-egg
heads in electronics? We just want to
be ham operators.

I'm a subscriber to both 73 and
QST, but find little for persons like
myself to really read and enjoy.

Just where are all these hams who
want to help amateur radio to con-
tinue, and help persons such as myself
and others to become hams?7?

Your tapes are helpful,

Basil W, Polenchak, Sr.
Box 81 SV Sta,
Andover MA 01810

ONE IN THE BAG

| have decided to gamble S16 on
the presupposition that your magazine
will continue to hold my interest for
an additional three years beyond my
current expiration date. As best my
records show, we are talking about
extending my subscription to the
March, 1981 issue. I'm assuming that
yvou will accept this inflation-fighting
effort, understanding that a subscriber
in the bag is worth three in the hands
of the competition. Therefore, please
find enclosed my check for sixteen
dollars.

The basic TTL primer article by
WBSIRY (Aug. 75) was excelient and
much needed to get me started in IC
understanding and experimentation,

Keep up the good work.

Joseph R, Nelis, Jr. K3JZD
Trafford PA

ON THE GROUND FLOOR

| enjoy 73 very much, | have been
getting it on newsstands, but when |
read subscriptions were going up soon
| decided to take advantage of the
lower subscription rate while | still
had the opportunity. So, herewith is
my check for $B.00, for twelve issues
of 73. Thank you.

| would like to get in on the ground
fioor with a charter subscription to
BYTE but | will have to wait until
later in the month. But you will be

Continued on page 20
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Jock White ZL2GX, one of ZL's
best known hams, will be leaving New
Zealand by air 12 December 1975
with his wife for a long awaited
holiday in the United States. Jock is
well known on the bands and through
Break-In, the NZART Official Journal
published monthly. For 27 years he
has been Contest and Awards Man-
ager, issuing certificates and awards
and writing the column, “The Contest
Manager Speaks” (in more recent
years, “"Contests & Awards from Jock
ZL2GX, with Assistant Contest Man-
ager Peter Kenny ZL2QK"). This
involves lots of work — sometimes

CONTESTS
—5 AWARDS

m J'OC]K_/LZ 6X

ASSISTANT CONTEST MANAGER~ PETER KENNY ZL20K

running into five pages of copy faith-
fully turned out in a busy life (he is
the Headmaster of a large school in
Gisborne). Jock has fostered ham
radio with the same tremendous
energy he throws into all his work,
and his and Beattie's hospitality to
visiting hams has been fabulous.

Visiting ham friends in the US will
be an enjoyable experience for them
both. If you meet him, he’ll hit you
like a whirlwind, strike you with his
humanity, and leave you the better
for knowing him. He's a big man in
Bvery way.
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NATIONAL CAPITAL

DX ASSOC. USA
BICENTENNIAL AWARD
The award will be issued to any
licensed radio amateur in the world
for contacting ten different members
of the NCDXA using the special
bicentennial callsigns during the 1976
Bicentennial year. Any band or any
mode from 1.8 to 29.7 MHz may be
used but there will be no endorse-
ments for band or mode or for more
than 10 QS0Os. The fee for the award
is 50¢ for all US stations, but free for
all DX. No QSLs are required: send
log information only to: NCDXA
Awards Manager, Raymond E, Spence
W40AW, 10013 Coach Road, Vienna
VA 22180 USA,

NCDXA MEMBERS:

AC3AFM, AC3AFQ, AC3AZD,
AC3BQV, AC3BWZ, AD3CHP,
AC3COR, AC3CRE, AC3DBT,
AC3EZT, AA3HRV, AC3KA,
AA3KSQ, AA3MBQ, AA3NHG,
AA3NGS, AC3NL, AC3QW,
AC3SW, AD3EH, AC3ZNH.
AD3ZAW, AC3ZSR, ADA4CFB,
ADACTY, ADADXO, ADA4EBY.
AD4EKJ, AD4GKD, ACA4IDG,
AC4KFC, AD4KQB, AD4OMR.
AC4QAW, AC4UMF, ACAWSF,
AD4WVT, AC4AWWG, ACA4DPS,
AA4HPF, AB2EXK, AC2GHK,

ACOSZR, AC3RX.

DELAWARE QSO PARTY
Starts: 0001 GMT Saturday,
December 6
Ends: 2400 GMT Sunday,
December 7
This year's Delaware QSO Party is
sponsored by the Delaware Amateur
Radio Club W3SL, and is open to all
amateurs. Stations may be worked
once per band, per mode, for point

credit.
EXCHANGE:
Delaware stations give QSO number,

RS(T), and county. All others give
report and ARRL section, province,
or country.

FREQUENCIES:

CW: 3560, 7060, 14060, 21060,
28160

Phone: 3975, 7275, 14325, 21425,
28650

VHF: 50.110, 146.52

Movices: 3710, 7120, 21120, 28160
Phone on even hours, CW on odd
hours,

SCORING:

Delaware stations score 1 point per
QSO times number of sections, pro-
vinces, or countries. Qutside Dela-
ware, score 5 points per Delaware
QS0 times 1 for one county worked,
3 for two counties worked, or & for all
three counties worked (New Castle,
Kent, Sussex).

AWARDS:
Awards will be given out, as well as

certificates for working all three Dela-
ware counties.

LOGS:

Mailing deadline is January 15, 1976:
include an SASE for results or W-DEL
Award. Logs should be sent to John
Low K3YHR, 11 Scottfield Dr.,
Newark DE 19713,

MILWAUKEE AREA CHAPTER
OF THE 10-X NET QSO PARTY
Starts: 0007 GMT Saturday,
December 6
Ends: 2400 GMT Sunday,
December 14
Stations may be worked on all bands,
once on each band. All contacts must

be made using voice transmission.
EXCHANGE:

IDs, QS0 number, Milwaukee Chapter
number, 10-X number, and state.
SCORING:

Score one point for each initial con-
tact, 1 extra point if on 10 meters, 1
extra point if station is a 10-X
member, or 1 extra point if station is
in Wisconsin, Score 2 points if person
contacting is a Milwaukee Chapter
member. Thus, one QS0 could score 6
points total.

AWARDS:

Plaques to the first and second place
winners, Certificates for the next two
highest scorers in each state (3rd and
4th).

LOGS:

Logs must list exchange information
plus date, time and band. All logs
must be received by WASTSG no later
than January 15, 1976. All logs will
remain the property of the Milwaukee
Area Chap. of the 10-X net. Send logs
to: Joseph F. Williams WASTSG, 114
East Brown Street, Milwaukee W]
53212,

TELEPHONE PIONEER
aso PARTY
Starts: 1900 GMT Saturday,
December 6
Ends: 0500 GMT Sunday,
December 7
The Stanley S. Holmes Chapter Ham
Pioneers invite all Telephone Pioneer
ham radio operators to participate in
contacting as many individual
members in as many different chap-
ters as possible. All bands may be used
and the same station may be worked
on more than one band. General call is
“CQ TELEPHONE PIONEERS" or
“CQ TP on CW,
EXCHANGE:
R5(T), number,
number.
SCORING:
One point for each completed ex-
change and one point for each differ-
ent chapter contacted,
SUGGESTED FREQUENCIES (+ 20
kHz):
Phone: 3965, 7206,

chapter name and

14295, 21365,



28675, 50.1 to 50.25 & 144,275 to
145.5

CW: 3565, 7065, 14065, 21065
REPORTING:

Send log extract showing date, time,
station worked, chapter name and
number, contact number -~ post-
marked not later than January 10,
1976 — and send to: Gene
Przebieglec, Stanley S. Holmes Chap-
ter Mo. 55, Telephone Pioneers of
America, 100 Central Avenue, Kearny
NJ 07032,

TOPS CW CONTEST
Starts: 1800 GMT Saturday,
December 6
Ends: 1800 GMT Sunday,
December 7
All contacts must be made between
3.5 and 3.6 MHz. On CW, leave the
low end of the band for DX. General
call is CQ QMF.
SCORING:
Contacts with own country count one
point — each call area in W/K, UA,
etc.:. VE/VO and VK counts as a
separate country. Contacts with
stations in same continent count two
points. Contacts with stations in other
continents count five points. Total
score is total points times number of
prefixes worked (prefixes same as for
WPX).
LOGS:
State if single or multi-operator and
mail logs not later than January 31,
1976 to: Peter Lumb G3IRM, Tops
CW Club Contest Manager, 14 Linton
Gardens, Bury Saint Edmunds,
Suffolk IP33 2DZ, England.

ARRL 10 METER CONTEST
Starts: 1200 GMT Saturday,
December 13
Ends: 2359 GMT Sunday,
December 14
The contest i open to all amateurs
worldwide. All QS0Os must take place
on 10 meters and OSCAR QSQOs are
valid. Each station can be worked on
phone-to-phone and CW-to-CW, and
anyone can work anyone, All CW
contacts must be made between 28.0
and 285 MHz, unless working
through OSCAR. When operating on
10 meters, please avoid the OSCAR

downlink frequencies.

CLASSES:

Entries will be classified as either
single or multiple operator stations.
Multiple transmitter stations are not
allowed.

EXCHANGE:

All W/VE stations will send RS(T) and
state or province. Others will send
RSI(T) and consecutive serial number
starting with D01. Stations that are
not land based will send RS(T) and
ITU Region (1,2 or 3). The District of
Columbia is counted as part of Mary-
land.

SCORING:

Each completed QSO counts 2 points,

Robert Baker WAISCX. 34 White Pine Drive, Littleton MA 01460

or 4 points if with a W or K novice.
The multiplier is the sum of the total
number of states, Canadian call areas
(max. 9), ARRL Countries (not US or
Canada), and ITU regions from non-
land based stations. Final score is the
sum of the QS0 points times the total
multiplier.

AWARDS:

A certificate will be awarded to the
highest scoring single operator station
in each section, Canadian call area,
and foreign country. Region awards
for non-land based stations, and
awards for multi-operator and Novice
stations will be issued if warranted.
FORMS:

It is suggested that contest forms be
obtained before the contest from
ARRL, 225 Main St., Newington CT
06111; include an SASE. Check sheets
are not required but a penalty of 3
additional contacts will be made for
each duplicate contact.

These rules were taken from Ilast
year's contest; for complete rules see
the November issue of QST.

HAS5 — WW CONTEST
Starts: 0000 GMT Sunday,
December 28
Ends: 2400 GMT Sunday,
December 28

The full 24 hours may be used on all
bands/modes. Classes (sections)
include: single op, multi-op, and SWL.
General call isWW TESTDE. ..
EXCHANGE:
RS(T) and ITU zone number.
SCORING:
Contacts within own continent count
1 point, between continents 3, with
HA/HGH stations 4, and 5 points with
the special HAS prefix. Multiplier is
the number of different ITU zones.
AWARDS:
Certificates to the top scoring stations
in each category, in each country.
LOGS:
Send usual log data, summary sheet,
and signed declaration to: BRAL Con-
test Committee, PO Box 214,
Budapest 134, HUNGARY.

NOSTALGIA RADIO
EXCHANGE
Starts: 19002 Saturday,
January 3
Ends: 05002 Sunday,
January 4
Starts: 19002 Sunday,
January 4
Ends: 05002 Monday,
January 5
Nostalgia Radio Exchange is spon-
sored by the Southeast Amateur
Radio Club, Cleveland, Ohio, and is
open to all. The object is to have
civilized fun in working as many
interesting persons and old rigs with
your interesting old rig (a Nostalgia
Rig is any gear built since 1945 but at
least ten years old — an advantage,
but not required in the Exchange).

EXCHANGE:

Your name, RST, state/foreign
country, transmitter type (home
brew: Use P.A. tube, i.e., “807"”), The
same station may be worked on each
mode on each band. No AM phone
below 28 MHz., CW call “CQ NX.,”
phone call “CQ Exchange."”
FREQUENCIES:

1810 and CW up 70 kHz from low
band edges; phone 3910, 7280,
14280, 21380, 28580; Novice 3720,
7120, 21120, 28120.

SCORING:

To score, add the numbers of
different transmitters, states and
countries for each band. Multiply by
total number of QS0Os. Multiply that
total by Nostalgia Multiplier: total
years old -of your transmitter and
receiver (if transceiver, multiply years
old by 2). Different transmitter and
receiver combinations may be used by
one statiom: Figure scores separately
for each and combine for total score.
AWARDS:

Achievement Certificates for persons
scoring 150,000 or more, plus Special
Citations for unusual circumstances as
determined by the committee (like
working Antarctica with an AT-1).
Send logs, comments, anecdotes, and
legal sized SASE to Southeast Ama-
teur Radio Club, c/o WBKAJ, 2386
Queenston Road, Cleveland Heights
OH 44118.

Don't forget to send early for your
contest logs and summary sheets for
the ARRL VHF Sweepstakes (Jan 3 -
4) and the ARRL DX Competition
(Feb 7-8 and 21-22). Include a large
SASE with sufficient postage. Send
requests to: ARRL, 225 Main Street,
Newington CT 06111.

Decd-7 ARRL 160 Meter Contest®

Dec6 -7 Delaware QSO Party

Dec© -7 Telephone Pioneer QSO Party

Dec6 -7 TOPS CW Contest

Dec6- 14 Milwaukee Area Chap. 10-X Net QSO
Party

Dec 7 TU2 Competition

Dec 13- 14 ARRL 10 Meter Contest

Dec 28 HAS-WW Contest

Dec 31 Straight Key Night

Jan 3- 4 ARRL VHF Sweepstakes

Jan 10 - 11 ARRL CD Party — CW

Jan 17 - 18 ARRL CD Party — Phone

Jan 24 - 25 Simulated Emergency Test

Feb7-8 ARRL DX Competition — Phone

Feb 21 - 22 ARRL DX Competition — CW

Apr3-4 Florida QSO Party

May 1-2 Helvetia 22 Contest (H22)

* = described in last issue
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Bill Pasternak WAGITF
14725 Titus St. =4
Panorama City CA 91402
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In case you had not noticed, 1975
has fast drawn to an end, and to say
that it has been a most interesting
yvear for amateur radio would be an
understatement. Nationally, the con-
troversy brought about by Docket
20282 and the profound long reaching
effect that the final report and order
would have on the future of the
amateur service has stirred the think-
ing of just about all of us. It has made
many of us realize that the key to our
survival and growth is recognition and
total acceptance by the general public.
It is still my sincere feeling that you
cannot legisiate people into the ama
teur radio community; through the
proper education, though, we can
instill the necessary desire and interest
for them to take their own initiative
to join our ranks — because becoming
a "ham"" holds the kind of challenge
they find necessary in their lives. In
75 we saw the dawning of this new
era first with the Hawaii Ham Forum,
a radio program produced by
members of the Hawaiian Amateur
Community and directed specifically
toward the non-amateur listener. As
the realization that it would inevitably
be the general public that would
decide the destiny of amateur radio
took hold, and that the best way to
reach the public was through the
broadcast media, the ARRL leader-
ship here in Southern California was
quick to act by appointing Lenore
Kingston Jensen WGNAZ (a person
whose credentials for the job would
take a column in itself) to the post of
liaison with the broadcast media in
Southern California. Lenore is the
type of person one feels honored to
know is a3 member of our amateur
radio community.

We have come a long way in '75,
and challenges still await us in the
coming year. Such a challenge is the
future of a statewide FM coordinating
body known as the California Amateur
Relay Council. If you are a regular
reader of LW, then you are aware of
the fact that CARC is in the process
of total metamorphosis. Racked with
dissension from within the organiza
tion itself, charges that the organiza-
tion was not responsivé to the needs
of northern repeater interests, and the

fact that a split was developing
between repeater and non-repeater
interests, the organization took on the
job of revamping its structure in order
to try in some way to placate all
concerned. A blue-ribbon committee
was formed, given time 1o study all
related matters, and, as reported in an
earlier column, voted in October as to
which direction to take, We will have
a report on their decision next month.

in the interim, however, another
organization 15 in the process of
getting itself together in Northern
California, As the Southern California
Repeater Association was formed a
few years ago when local leaders here
came to the realization that the
existing statewide body was not at
that time serving their needs and
interests, so it appears that similar
interests in the north are following in
the same direction with the announce-
ment that the MNorthern Amateur
Relay Council {or NARC for short)
had been the outcome of a meeting
held September 20th in Sacramento.
Hosted by the Mt. Vaca Radio Club,
this meeting was well attended by
some 200 delegates of both repeater
and remote base interest. It was
agreed by the vast majority that some
form of regional ""home rule” organi-
zation could best be responsive to the
needs of area FMers, and a group of
eight area amateurs plus one alternate
was chosen to represent the organiza-
tion and help get it started.

Well, the year end “box scores™ are
in regarding repeater operation in the
Southland, and here, directly from the
latest SCRA Newsletter, is where we
stand. Two meters is bulging at the
seams with 61 systems currently sanc-
tioned to the repeater sub-band, plus
lunfortunately) 5 systems whose
owners do not feel that coordination
is necessary, Of the 61 coordinated
systems, only 15 are listed as private,
with the rest being considered
“open.”’ Six of these systems are listed
as having autopatch facilities, but it is
best to check with a given system (as
to whether this facility is open to all
or limited to specific individuals)
before going “‘gung-ho” on such a
repeater. The channel pair of
146.10-..70 is reserved for RTTY
repeater operations.

Now, here is the best part: Nine of
the above are inverted or "California
Plan™ split-split systems, and no one
to date has come running to the
SCRA Technical committee yelling
foul! It looks as though this method
of using the 15 kHz tertiary channels
Is meeting with good success, much to
the credit of Burt KBOQK and Bob
WBBUPI, who thought it up, and to
the SCRA, for accepting this radical
departure from tradition and having
the wisdom to give something new a
chance to be experimented with. Of
late, reports have been reaching me
that other areas of the country have
been considering going this route
rather than following the Texas Plan
(that does not invert the tertiaries). As
one who had the sometimes dubious
honor of being among the first to try
a split-split repeater according to the

Texas Plan (doing so at a time before
the Texas Plan was known as the
Texas Plan), and now witnessing first-
hand the results of the Southern
Califormia Inverted Plan, | only wish
that | had been the one to dream this
one up myself. If you reside in a
megalopolis such as ours, with all your
standard 30 kHz channels allocated
and in use, might | suggest that you
give serious consideration to what has
been accomplished here? The invert-
ing of the split-splits is a reality and,
moreover, it is a success. Simply said,
it works, A letter to the SCRA at PO
Box 2606, Culver City CA 90230 (and
marked to the attention of Tech
Committee Wice Chairman Baob
Thormmberg WBGJPI) will probably
bring you as much information on this
topic as is available to date.

Now, can you believe 30 systems
already sanctioned to 220 MHz with
the number still increasing? Now
remember that a sanction does not
mean a machine is in daily operation,
but it does stipulate that the amateur
receiving said sanction has but 90 days
to get his system operational (and
within SCRA guidelines). All these
systems must be on the air by Jan-
uary, or the channel assignments will
be up for grabs. My personal opinion
is that most if not all will make the
deadline — thereby making L.A. and
vicinity a veritable beehive of 220
activity.

My Clegg FM-21 is crystalled for
five of the listed systems, plus 223.5
simplex. Of these five, two are in
regular operation, with WRBGAER
accounting for the bulk of the
activity. While two out of five might
not seem like a lot, in terms of
percentages it comes to 40% of my
crystals being useful. A directional
antenna on 220 would do wonders for
the other 60% (they're all for opera
tional systems) as well as my simplex
range. As for the latter, there is a darn
nice bunch of people operating 223.5
here in the San Fermando Valley, and
most of the time when the 220 radio
is on, it monitors that frequency. If |
am home, a short call on that channel
will usually get a response. |f | am not
home, well, the phone number is
7866829 and Sharon is adept at
taking messages . . . hi.

S0 there is the total: 91 sanctioned
repeaters, one special events sanction
and five unsanctioned or renegade
repeaters — all within the "jurisdic-
tional boundaries” of the SCRA (and
currently nine more applications
pending for coordination to two
meters). | find it all but mind-beggling
how FM has grown in the three years
since we arrived here, Grown? No,
skyrocketed!

There are still no purely open 450
systems in the area yet, but rumors
persist that this situation will soon be
changing. Activity on that band is
such that a non-area ham might have
trouble believing that so much activity
could be packed so tightly into one
band, | didn't, until | was given a
firsthand demonstration about a year
ago. The technological level of some
of the 450 remotes and repeaters is



probably the most sophisticated in the
world — a credit to the inventiveness
of the amateur radio community.

Alas, this leaves us with but one
veritable wasteland, six meters, While
there is a fine open repeater system,
WAGBUJS, located atop Mt. Wilson,
with coverage that rivals anything else
in the area other than WRBABE (2
meters, also atop Mt. Wilson), it is rare
that | hear any activity on that
system. | understand that there is
another system down San Diego way,
but | cannot hear it from my location.
Going to the low end, aside from a
few AM nets and a minute amount of
SSB activity, there is little to speak of.
Even when the band was “open”
during “E" and *“F2" skip this
summer, there was not much activity
to be noted, Oh, the “Big Gun™ DXers
were there, but that was it. No new
blood — that was the six meter scene
about five years ago. Even with the
availability of multi-channel amateur
FM transceivers, six meters seems 1o
be going in the opposite direction
from 144, 220 and 450. Days can go
by without hearing anything but the
few AM nets. A sad commentary on a
great band!

| hate to see 6 just go down the
tubes. Oh, | hear the same old reason
given time after time: TVI. But let me
pose a question. Aside from the TVI
potential of the repeater transmitter
itself, and this can be located in an
area isolated from TV viewers, how
much TVI can you give from your
car? Do you really think someone is
going to run out of his home to
complain as you sit waiting for the
traffic light to change? Sound silly?
So is the old TVI excuse for avoiding
six! It might have held some merit
back in the pre-FM repeater days, but
a lot has changed over the past few
years.

Now there is rumbling coming from
Washington that the television
industry wants the band back to
create a channel 1 TV station for
educational purposes. Do we sit idly
by and wait for the day when the FCC
says, "'Pack up your Gonsets, guys, it's

not your band any longer” or do we
start now to populate this band in
numbers that will avert its eventual
loss? Don‘t think it can't happen;
remember the Class E CB thing of a
few months ago? A good motto for
the next 12 months might be “Save 6
in “76" or something along those lines.
It’s a darn good band with tremen-
dous growth potential. Let's not lose
it.

The mention of television brings us
to the question of the media and our
relationship with it. We have two
things to report this month, one older
news and bad, the other new and very
good. First to the former. If you have
not already bheard, the production
team of Spelling Goldberg (the com-
pany that brings you the police action
drama show SWAT]) is in the process
of readying an episode of that
program that puts the amateur radio
community into a rather unfavorable
light. It seems that the “bad guy” in
the particular episode isa “"ham”™ who
uses his radios to befuddle the police.
It seems that Mr. Spelling is not
willing to make wvery many con-
cessions if any as to dialogue (some-
thing that as a producer he has the
artistic privilege to handle in any way
he sees fit). Therefore, until the
episode airs on ABC, no one is exactly
sure of what will be contained therein,
and though | hate 1o seem pessimistic,
| doubt if a letter writing campaign
will do much to keep it off the air.
This may be one where we lose the
battle, and can only hope for minor
consequences as a result. |f the con-
tent of the show is such as to be
deemed slanderous to the amateur
radic community, then legal action
can only be taken after the program
airs. In the interim, we must take a
wait-and-see attitude: we have no
other option. The only thing that
bothers me is that with the multitude
of amateurs within all aspects of the
media, and a good possibility of there
being one or two employed by this
production company, why didn’t they
put out feelers for an episode tech-
nical advisor from within the Los
Angeles amateur community? Why is

it so rare that the media ever consults
us when they are going to picture us?
These are the guestions and barriers
that we must work to overcome, and
this is what good public relations is all
about.

Now that we have expounded on
the dark side, let’s get to something
good. Educating the younger members
of our society, the children, is one
way to insure our future growth. If we
can instill in them a feeling that
amateur radio is a challenge of the
future, then half of our problem is
solved. Reaching these little people
through children’s programming is one
way, sincé the reason that children
watch TV is that they enjoy it. One of
the top rated children’s programs is
the Saturday morning show
Shazam/Isis, a two part program
actually with two separate programs
in a one hour slot. (Consult your local
TV listings.) | am pleased to be able to
report that Art Nadel WETZY has
written a script for J/sis titled “No
Trumpets, No Drums ** that is now in
production and will be aired in the
near future. It will, | am told, depict
amateur radio to our younger genera-
tion in a proper light — and one that
they will be able to understand, Since
no air date is available yet, watch your
local TV listings for the title. If it's as
good as Lenore says, and | never
doubt her word, it may be the first
step toward a new generation of ama
teur operators.

And with this, we begin another
year. At this point a personal note to
yvou all: Thank you for your ongoing
Xmas gift — the letters of support and
encouragement that arrive throughout
the year. I1t's these letters that let me
know what you want to hear about,
and | consider you all an important
part of this ongoing monthly
endeavor. It is you who make Looking
West possible; you are as much a part
of itas | am.

To each of you individually, Sharon
and | send our warmest wishes for a
most joyous of holiday seasons and
hope that all the dreams you have for
the future come true in "76.
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from page 15

getting my money for that interesting
journal, also.

| enjoy every feature of 73, even
your editorials. Some of them | agree
with and some not. But mostly for,
You have a lot of common sense in
your arguments and | like that very
much. You can quote me.

Francis K. Cassels WIGVA/1
Calais ME

CAN YOU BLAME US?

In the September issue of 73, Mr.
Glenn Knight commented on my
piece in July’s “Be My Guest.” Mr.
Knight puts forth a strong argument
that many people are interested in
amateur radio but are unable to find a
willing ham to show them the right
way. As much as | hate to admit it,
Mr. Knight is correct. Too many hams
don't really care if the ranks are
growing smaller. Many hams don't
care much about their hobby in
general anymore, and that is a shame.

| wroteé my article on public
relations for those people who are
willing to go out and grab the chance
to interest people in amateur radio, |
wrote the article from my own
experience and | was lucky enough to
have several hams around that would
bend over backwards to help. But | do
agree with Mr. Knight that there are
far too many hams around that are
prejudiced and turned off to those
who aren’t yet well versed in the ways
of hamdom.

Hams in general are prejudiced.
They are prejudiced against lower
classed hams, higher classed hams,
hams that work a different mode,
hams that have different interests.
Almost all hams are against CB and |
guess I'm no exception. We see them
getting something for nothing and
then using it wrong — while we work
for what we have. How can you blame
us?

Nonetheless, CBers are our biggest
reservoir of prospective amateurs, and
we should be showing them the way.
Mr. Knight says that CBers talk to
anyone and that fact only will turn
people the CB way, We, as amateurs,
who enjoy our hobby, have to get out
and be friendly and quit being so
damned snobbish, Such a hard thing
to do for some, but it might be the
key to keeping our hobby around.

Some hams don't realize why I'm
putting on such a push for enrollment,
It is the simple fact that the ITU
conference, to be held in 1979, will
say yes or no to the existence of

amateur radio in the US. The FCC is
in fact trying to help through Docket
20282, but | do believe they're not
quite on course with their suggestions,
There must be enough amateurs to
show a need for existence. As usual,
nobedy looks at what we are doing
but instead how many of us there are
doing it.

To save amateur radio we must
increase our numbers. If all we have to
do to do that is be friendly and give
others our knowledge, let's do it!

Mark D. Poss WBBURH
1365 Brookside Dr,
Fostoria OH 44830

TRIPPING

| am planning to make a trip
around the world after | graduate
from college in December, | would
like to know if there are any amateurs
in Japan, Israel, Scandinavia, Western
Europe, the British Isles, or French
Canada who read 73 and who would
like a visitor from the United States.
I'm 22 years old, a linguistics major
who speaks several languages, and am
very interested in making contact with
amateurs in the countries mentioned
that | plan to visit. All replies will be

appreciated, and answered.
Jon Forrest WBGEDM

21414 De La Osa St.
Woodland Hills CA 91364

PROGRAM OFFER

With regard to “Say, OM, Are You
A Computer?” (October, 1975, p.
109), the program’s writer makes the
following offer;

He will send a punched paper tape
copy or a listing of the program to
anyone who writes him to ask for it
and includes a dollar to cover his costs
($2.00 for both). His address is:

Robert Snider, Jr.
57 Hawxhurst Road
Huntington NY 11743
Frank Kelly W2IAT
Huntington NY

BAMBOO DX

| built the “El Cheapo Superbeam**
of WABNLQ's, which was in the June
1975 issue, and it is working very well
— | got my first DX across the ocean
on it first day of use.

| had trouble finding 13 foot
bamboo poles, but 9 foot bamboo and
2 x 2 lumber worked fine.

Charles McBride VE3GYT
Grimshby Ont

| just wanted to say "thank you."
Reason? |'ve been involved with CB
(please read further) for about 11
years, After reading 73 Magazine for
about 7 months now, the philosophy
of international communication
finally got through my thick head. |

own a small CB business and am
starting to lose a little business — but
gaining in cleaning the air waves. By
this | mean |'ve started on my way to
becoming a Novice. Thanks again! |
push ham every chance | get now!

George Weed
Vineland NJ

OL" KEN

IDF has done it again w/his HW-7
article! OI' Ken's writing is purely
delicious! Bet you edit it very little.

Encouraging trend now in NW is
more code classes and more requests
for info on becoming hams!

Anxiously awaiting my copy of
new VHF Antenna Handbook . . .

Clair L. Mackie W71JY
Everett WA

INVALUABLE

After several years of your maga-
zine and many interesting and infor-
mative articles, | decided that it was
time to write and let you know that
your magazine is read and appre
ciated. The articles on surplus and
antennas have been invaluable guides
1o operating on a rather meager hobby
budget. The FM articles have been
interesting and encouraging enough to
get this confirmed HF brass pounder
to consider putting a rig on Two
Meter FM.

Thank you very much for your
time and keep up the good work with
the magazine.

Robin D. Huckaby WB4GKI
Norcross GA

CAUTION

I am writing in regards to Sig
Peterson’s letter in the October 19756
issue relating to the HP-45 '‘timer.*
You should caution your readers that
it is @ counter and not a timer. The
timing has not been calibrated by HP
and therefore runs at an uncalibrated
speed. My HP-45, for instance, is six
seconds slow over a ten minute
period.

J. Bradley Flippin K6HPR
San Diego CA

IF ONE GETS IN. ..

How about running more articles
on inside antennas for some of us who
live in one story complexes with a
small attic and no floor? No outside
antennas are allowed. In fact, no wires
are visible; everything is underground.

Also, how about some articles on
TVI filters for 6 meters? This was a
busy band, but today it's practically
dead. We're blessed with channel 2,
Everyone is going 2m FM and 50 MHz
iIs a graveyard. | understand some
Dallas outfit has petitioned the FCC
to use b0 MHz for a TV station. If one
gets in, that's it. We can't afford to
lose any frequencies,

Sherman Goldman KBLUY
Southfield M|



CASH SUPPORT

Enclosed is $26. Please renew my
subscription to /3 Magazine for three
years and give me a one year charter
subscription to BYTE.

I'm parting with all this cash to
support your editorial policies of
telling it like it is and providing the
most ads and articles each month,

| also share your enthusiasm for
microprocessors and spent part of this
morning ordering parts for my system.
I'm basing my system on the
MCSE502, an 8 bit NMOS chip just
made available by MOS Technology,
Inc., Norristown PA — for the bargain
price of $25 They plan on intro-
ducing a8 combination 64X8 RAM,
1024 X8 ROM, 16 bit 1/O chip this fall
— also for about $25. Their ROM
portion is not field programmable, but

will be supplied factory coded with
either a teletype input monitor or a
keyboard input, CRT display output
monitor. The monitor programs will
allow you to enter programs from
your keyboard on TTY, then execute
them. To my knowledge, this is the
least expensive way of getting a
system up and running. The MCS6502
is comparable to the Intel 8080 and
the Motorola MGB0O.

| have some news of interest for
B080 wusers. In mid-August, Intel intro-
duced the B0OB0OA, a redesigned 8080
with full TTL drive capability on all
outputs for $150. At the same time,
they announced a number of new LSI
support chips, including:

8708 — 1024XB erasable
PROM 450ns;

8224 -~ clock generator/
driver;

8228 — system controller/bus
driver;

8214 — interrupt controller;
8255 — programmable per-
ipheral interface (24 bits of
1/0);

8251 — teletype interface chip
(5 level or B level).

For $250, Intel distributors
(Cramer) will sell you a 13 chip set
including an BOBOA and one each of
the above chips. | ordered a set when
they were first announced for a com-
pany project, but it wasnt scheduled
for delivery until mid-October. These
new chips allowed me to design a
complete system, including 2KX8
PROM, 1KX8 RAM, CPU and 1/O, on
a single 55" x 7" printed circuit
board.

I'm also designing a 1ZKX8 RAM
board using 4KX1 dynamic RAMs.
These currently go for $23 each, but
by the end of next year | expect
they’ll sell for % of that. Refresh

requirements can be handled auto

matically with about 10 ICs with

minimal interference with the micro
processor.

Jack Regula WA3YGJ

Conshohocken PA

SUGGESTION

If there is a ham who has a General
ticket (or above) and wants to help
others, here I1s a suggestion.

Many Novices and non-hams enjoy
listening to the voice bands. If a
General ham would give instruction to
the Novices and non-hams, it would
be great! A General class ticket is very
important to me and other Novices,
I'm sure,

Carl Rubin WN2UDQ
Chappaqua NY

E. H. Barnett WB@IIX
Route 1
Ashland, Missouri 65010

NOTE: Times and Days are given in GMT,

My wife and | had a nice vacation last month, While driving through some pretty isolated areas of Wyoming, we both
found it comnforting to check into the Independent County Hunter’s Net (14.333 MHz all day). We were in places where
it was 50 to 60 miles to the nearest service station and CB was useless in case of emergency. Viva la difference!
Apparently the news travels slowly from Washington — people in the mountain states were driving at whatever speed

NET TYPE

! = Information

A — Rag Chew

€ — Service they wanted to.

T — Traffic My thanks to WASRON, WBOLS!, K4FRX, WBBTFFP, K4HXW, KBY FX and others who dropped me a note telling of
their nets. They are included in this edition.
INTERCONTINENTAL
Service Area Net Type Name Time Days Freq Mode

5 Intercontinental Mission Radio 0100 Mon--Fri 14280 UsSB
R Saltminers 1000 Daily 71285 use

Western Hemisphere S Intercontinental Mission Radio 1800 Mon--5at 14280 USE
NATIONWIDE
United States S Independent County Hunters Cont. Cont. 14333 LSB
United States 5 Interstate R-V Service 0100 Tu--5Sat 14308 LSB
United States R Corn Cob Het 1100 Daily 7274 LS8
United States S Interstate R-V Service 1700 Mon--Fri 14308 LSB
REGIONAL
East United States 5 R-V Service 0000 TufSat 3895 LSB
East United States S R-¥ Service 1230 Daily 7278 LSB
East United States S R-V Service 1300 Sun 3963 LSB
Northern Mid U.5. T Piconet 1300 [laﬂy‘ 3925 LSB
West United States 5 R-¥ Service 1800 Mon--Fri 7263 LSB
Northern Mid U.5. T Ficonet 1800 Daily 3925 LSB
STATEWIDE
NC T North Carolina SBN 0030 Daily 3938 LSB
FL T Florida SBN 1100 Mon—5at 3940 LSB
FL : Knights of the KC 1130 Mon--Fri 3910 LSB
M T Midwest CW Net 1800 Sat 3725 Ck
MN T MSSK 2300 Mon--Fri 3710 W
SC T South Carolina SBN 2300 Daily 3615 LS8
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by

Larry Kahaner WB2NEL

4259 Bedford Ave.
Brooklyn NY 11229

A clock is a device that
emits pulses at designated
intervals. The pulses,
either logic 0 or 1, can be
used to synchronize
different parts of a circuit
so they function or turn
on at the same time . ..
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Il right already: what’s a clock? That’s

what many readers have asked, and
this article not only answers the question
but shows how to build one and incorporate
it into a complete IC experimenting unit.
And to satisfy those who have asked for
simple projects to show IC logic “even if
they don’t do much,” we have that, too.

First, a clock is a device that emits pulses
at designated intervals. The pulses, either
logic O or 1, can be used to synchronize
different parts of a circuit so they function
or turn on at the same time. For instance,
we may have five flip flops in one circuit and
want them to activate together. By con-
necting them to the same clock we are
assured that they operate simultaneously.

If we have a clock that pulses at one
second intervals and it drives a seven seg-
ment LED so that numbers are counted, we
have a clock, in the everyday sense.

555 IC Chip

The heart of the clock is the 555 IC chip
shown in Fig. 1. The internal circuitry is
complex. The equivalent circuit made of
discrete components takes over twenty tran-
sistors, half a dozen resistors and a few
diodes. It is a linear device.

It has many uses, but the two most
common ones are astable operation, where it
continues to emit pulses, and monostable, or

o VCC

Fig. 2. One shot timer.

Clocks...

g 0O N @

2
3
4

Fig. 1. 555 timer. 1 — ground; 2 — trigger; 3
— output; 4 — reset; 5 — control voltage; 6 —
threshold; 7 — discharge; 8 — Vce.

“one shot,” where it acts as a timer and
pulses once at a predetermined time.

The circuit for the one shot timer is
shown in Fig. 2.

Pin 2 is the trigger and a pulse under 1/3
Vee will set an internal flip flop. This flip
flop releases the short circuit on Cq imposed
via pin 6. This in turn drives the output (pin
3) high. The capacitor now starts to charge
(remember 7 = RC) and when it reaches 2/3
Vce the flip flop is reset by a comparator
and the output goes low, as the capacitor
discharges quickly. 2/3 Vcc is the threshold
voltage.

A very good feature is that once
triggered, the clock will not retrigger until
the elapsed time is up. Then it can be
manually reset. However, if we do want to
retrigger it during the timing cycle, all we

l I VCC
aratETh
7
o—=l%
58
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Fig. 3. Astable operation.,



Really Simplified!

have to do is pulse both pin 2 and 4 at the
same time and the cycle will start again.

To prevent accidental retriggering during
a timing cycle, pin 4 should be connected to
Vee to insure that it cannot go low. The
equation for timing is approximately t =
RC1. R is given in Ohms and Cq is in farads.
With the proper values, timing from many
hours to hundredths of a second can be
obtained. (For an application see “The
Alligator Squelcher,” 73, Sept. 75.)

The astable operation is the mode we
have been discussing most of the time. The
circuit is shown in Fig. 3.

It is similar to the one shot except that
pins 2 and 6 are connected together. That's
right; it triggers itself. The capacitor charges
to 2/3 Vece, then discharges. When it dis-
charges to 1/3 Vcc, the clock triggers via pin
2 and another cycle commences. 1/3 Vcc is
known as the trigger voltage. The cycle is
dependent upon Ri1, R2 and C. The fre-
quency is equal to 1.4/(R7 + 2Rg) C. The

graph makes it easy (Fig. 4).

Building the Clock

As yvou can see from Fig. 3, there is not
much to it. After | breadboarded it, | just
took the whole thing and mounted it inside
the same chassis as the 5 volt power supply.

RI+2R2
Conl
el

IMQ

0l g
IOMQ

'OOII 10 100 1000

FREQUENCY- Hz

Parts layout is not critical (I always wanted
to say that), and since the clock draws so
little current, | leave it connected to the
supply output all the time.

To obtain variable speeds two choices are
available. One is to vary the resistors, the
other is to vary the capacitor. Because | had
no potentiometers of the correct value, |
decided to leave R1 + 2R9 constant at 10
megohms and use a rotary switch to select a
1, .1, .01 or .001 uF capacitor. This gives
speeds of .1, 1, 10 or 100 Hz. For a
precision clock, keep adjusting until the
proper speed is reached while checking
against a known reliable source like an
oscilloscope or counter.

If an LED is connected to the output
(you may need a dropping resistor of 150
Ohms or so depending upon your LED), and
the speed is slow enough, you will see that it
stays on longer than it blinks. This is correct.
As mentioned before, the output is high
during the timing cycle. However, the
change is the important thing and that
occurs at the proper time according to the
RC ratio. The logic state in the “between
times'' does not really matter.

Continued

Fig. 4. Values of Rj, R2 and C versus

frequency.

Fig. 5. 7400 IC blinker.

CLOCK 1500 NO.I

No excuses for non-IC
experimenting will be
valid after this article is
digested . . .
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PROBE
o

NO.I HIGH

NO.2 LOW

Fig. 6. Logic probe using NOR gates.

Fig. 7. Two input comparator.
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The Permanent IC Breadboard

When experimenting with ICs, we can
find ourselves in a wire jungle. The
innocuous 14 pin chip can strangle us in its
spidery tentacles. The permanent bread-
board will save us. It is simple to build and
convenient to use. No excuses for non-IC
experimenting will be valid after this article
iIs digested.

Start with a perfboard. Allow about 4" x
3" for each socket that you want. Since
most ICs are 16 pins or less, | decided to
design the system around these holders.
Punch a hole in the board and mount the
holder. Since the holders will be subject to
lots of wear and tear, | spread a thin film of
epoxy around each one to hold it fast. Then,
on each side mount the type of solderless
terminals you prefer. | used the spring type
terminals. They are amazingly sturdy and
the spring can keep a large number of wires
very tight. Solder each terminal to its respec-
tive socket lug and you are in business.

| also mounted two LEDs to use as testers
and logic tracers. If you plan to work with
chips of more than 16 pins, mount them.
Keep in mind that a 16 pin socket can also
be used for two 8 pin chips. Mount as many
sockets as you want. A TO holder may prove
helpful. Feel free to customize.

For a deluxe model, mount the power
supply and clock in a chassis, but instead of
a metal cover, use the breadboard. Mount
terminals for Vcc, ground and clock output,
and another for clock speeds, and voila! A
self contained IC experimenter. All you will
ever need in one unit.

As your chip collection grows, a safe way
of storage is needed. Try putting the chips in
a soft piece of styrofoam. The pins remain
undamaged and notations can be made on
the styrofoam with a pen. Sometimes chips

D__
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come with “house numbers' instead of the
usual 7400, 7402, etc. The notations keep
track of these.

Don’'t Do Much

Readers have asked for simple schematics
that teach logic even if they don’t do too
much. Now that the permanent breadboard
is built, we can get started.

The 7400 chips are good ones to play
with. Buy a few. Especially get the 7400
NAND gates, 7402 NOR gates, 7408 AND
gates and the 7432 OR gate chips. This will
give you the four basic gates to experiment
with.

In Fig. 5 we have a circuit for a blinker.
When the clock output is high the #1 LED
lights. LED #2 sees low logic because the
NAND gate makes its 1,1 input into a 0
output. When the clock emits a low, LED #1
stays off but LED #2 sees a high and lights.
Cute, heh?

Fig. 6 is a logic probe. It's a long time
favorite circuit and has been around for
quite a while. (Dec. 74, 73 has another one.)
It's a useful tool and does do much. You
may want to make a permanent one. |
include it because it's a good example of
logic. When the probe contacts a high, LED
#1 lights. For a low, LED #2 lights. The
logic is simple to trace. It is similar to the
blinker but it will not load down the circuit
under test because the LEDs are not “seen”
directly. Add this to the power supply, clock
and breadboard, and you are all set.

Fig. 7 is a comparator. (Did you really
think | would mention it before and not
explain it now?) Its job is to compare two or
more signals and if they are the same logic,
give us a logic 1 output. Its logic is simple to
follow. Keep in mind that it compares any
similar signal O or 1. Instead of the NAND
gates you can use the 7404 NOT gate chip.
Try your hand at designing a comparator to
handle more than two inputs using the
two-input comparator as a building block.

If you have not already done so, try
building a few of the flip flops that you have
seen in the last article. They will work just as
easily as these simple ones. From personal
experience, | have had better luck with I1Cs
than tubes or transistors. They are easier to
trace and troubleshoot and either “work or
don't work.” There is usually very little
optimizing and fudging as in tubes or biasing
problems that you encounter in transistor
circuits. And it's so much fun when the
majority of your projects need only a 5 volt
supply.

Please continue to write and tell us what
you would like to see “explained.” You are
our input. =






by

Louis Berman K6BW
1020 Laguna Avenue
Burlingame CA 94010

De -Strain

Your Ham-M

or the older model Ham-M Rotator, the
final result is superior to the switching
system presently employed in the newer
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Fig. 1. Before modification.

model. The objective in both instances s to
ease the torsional strain imposed on the
rotating shaft and antenna resulting from the
immediate engagement of the brake when
power Is removed from the rotor in the
original version. This is done by momen-
tarily delaying the brake action. The simple
wiring change, together with the following
instructions, should encourage even the
lowest beginner to make the modification.

Modification Instructions

1) Lift off bakelite housing by unscrew-
ing the four bottom-mounting feet. Detach
meter panel by removing the four screws
holding it to the bottom plate. Disconnect
the two meter leads. This frees the mounted
bakelite component board from the meter
panel bracket. Remove the meter. Unclip the
two panel lamps. The control lever switch
contacts are now fully exposed.

2) Screw back into position the bare
panel bracket and re-mount the bakelite
housing in place.

3) Drill a small hole in the bakelite panel
1 1/8” from each end of the panel front and
5/8” from the bottom edge. Pass the drill
straight through each hole in a direct line
and drill a hole in the meter panel bracket.
Remove the bakelite housing and the metal
bracket.



4) Enlarge the left hole in the metal panel

to mount the push-button switch with the
two contacts in a horizontal line. Enlarge the
right hole in the metal panel to mount the

miniature DPDT switch oriented so that the
bat handle moves horizontally.

5) Disconnect the ac input lead from
contact 7 of the lever control switch. Add
about three inches and re-route the lead so
that it passes to the right of the 3A fuse.
Solder this lead to the left-hand contact of
the push-button switch. (Control lever con-
tacts are numbered from 1 to 8 in a
clockwise direction.) Solder a wire between
the left contact of the push-button switch to
both middle contacts of the DPDT switch.

6) Remove the instrument transformer
lead from contact 4 of the lever switch and
solder it to the right-hand contact of the
push-button switch. Leave enough lax in the
wire to provide working space between the
meter panel bracket and the control lever.

7) Solder a wire between the right con-
tact of the push-button switch and one of
the “on” contacts of the DPDT switch
(brake out position |).

8) Disconnect the power transformer lead
from contact 6 of the lever switch and solder
it to the other “on'’ contact of the DPDT
switch (brake out position 1). The other
primary lead of the power transformer goes

to the 3A fuse, as shown in the diagram.

9) Lever contacts 4, 8, 6, 7 are not used.
Contacts 1, 2, 3 remain to actuate the rotor;
contact 2 also completes the brake solenoid
winding circuit.

10) Check the wiring carefully and re-
mount all parts except the bakelite housing.

Test Operations

1) Push-button momentary switch lights
lamps and monitors the compass reading.

2) Double pole double throw switch is
left in the “off” (brake in 1) position when
the unit is not in use; panel lights are off and
brake is engaged to secure the rotor.

3) To rotate the antenna, snap the DPDT
switch to the “on” (brake out |) position;
panel lights are on and brake solenoid is
actuated, releasing the brake. Moving the
control lever to the left or right energizes the
rotor and permits free CW or CCW rotation.

4) Release control lever just prior to
reaching intended compass position, per-
mitting the unit to coast to a full stop. Snap

DPDT switch to the “off” (brake in 1)
position to lock the rotor and turn off the

panel lights.

Housing Removal

The following steps permit lifting the
bakelite housing vertically (as before):

F(3A)
INSTR.

TR.

PWR.
TR.

|
|

Fig. 2. A — Push-button momentary switch; B — Miniature double pole,
double throw switch; | — Brake out; Il — Brake in.

1) Enlarge the left hole in the bakelite
housing to admit a removable hollow shaft
extender to fit snugly over the button of the
push-button switch. | used an old TV hollow
shaft slotted at the open end, with a small
knob at the other end.

2) Drill out a horizontal slit in the
bakelite housing at the right-hand hole wide
enough to admit a removable lever. | used a
one inch length of 3/16" copper tubing,
slightly compressed at one end to fit over
the bat handle and flattened at the other end
to facilitate lever movement.

3) Impress the following labels over the
appropriate holes on the horizontal ledge
above the fluting: ‘“‘meter-push on” and
“brake-in out” (or “brake-out in”, which-
ever the case may be).

4) As an added refinement, mount an
octal socket in the rear on one inch stand-
offs and permanently connect the output
leads to the pins of the octal socket. The
cable leads are soldered to the appropriate
pins on an octal plug for easy removal of the
cable.

In summary, to reverse an old adage, the
entire modification is easier done than
said! =
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by
John M. Murray W1BNN

4 Kenwood Circle
Bloomfield CT 06002

There sitting on the
curbstone was the most
beautiful telephone
microphone I'd ever seen,
Soon it was under my
coat, as | rapidly pedaled
away . ..

Hot Carbon

D uring World War 11 our military had an
expression that was widely used: “to
liberate” meant to help yourself, particularly
if the stuff was enemy property. All too
often, if not most of the time, anything
attractive that belonged to someone else,
enemy or not, was subject to liberation if
the owner was not around or happened to be
looking the other way.

| started rather young, long before the
war. Someone said there's a bit of larceny in
all of us. Probably W. C, Fields. Anyhow, |
was coming home from school one
afternoon on my bicycle when | saw a great
cloud of dust rise up near our apartment
building in Washington, D. C. Wreckers had
just leveled an old house, which had come
crashing down.

There sitting on the curbstone was the
most beautiful telephone microphone 1'd
ever seen. It was one of the old vertical jobs
with the U-hook for the receiver earpiece. A
lovely bright green cord was coiled up and

- (»)

hung over the mouthpiece. What in the
world was it doing there, | wondered.

This was no occasion to elaborately
reason out that the workmen might have
left it for the telephone company to pick up.
It was much easier to assume they would
soon fling it in their dump trucks, which
were rapidly piling high with trash. Such
waste would be awful.

| took a furtive look in all directions.
Suddenly the beautiful microphone was no
longer on the curbstone. It was under my
coat, as | rapidly pedaled away.

Thus, that mike with the bright green
cord began its journey into history.

A couple of years passed. My father’s
engineering career involved our moving
several times. But wherever we went, that
mike sat on the table near my radio
apparatus, where | could look at it and
admire it. Soon | had my ham ticket and
found myself president of the Phillips
Academy, Andover, Radio Club — NU1SW,
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Fig. 1. 1927 Hartley circuit DX machine at NUISW. For anyone who wishes to build this

magnificent transmitter, we will be pleased to forward a list of component values and

recommended hardware. Simply send us $5.00 and a copy of the New York Times for Sunday,
April 1, 1956. You will receive the information in a plain wrapper.



(We had no official international prefixes in
those days. We all had accepted an ARRL
system: N signified North America and U,
the United States.)

Naturally, my beautiful mike sat proudly
but silently next to the CW transmitter.
NUISW's 204-A, in a self-excited Hartley
circuit, had become a big deal on the 40
meter band, with about 30 countries to our
credit by mid-winter, 1927. But this was all
night-time stuff, mostly to be had in the wee
hours of the morning. With 1,500 volts RAC
on the plate at 190 mills, we were putting
out enough rf in the antenna to draw a one
half inch spark off the feeder wire with a
lead pencil. That was a dandy way of
checking the output in those days.

Well, snow was falling one Saturday
afternoon, and a howling New England gale
was slapping our antenna halyards against
the 60-foot poles. The ham shack was nice
and warm, with a banked wood fire in the
iron stove. Everything was fine, but the 40
meter band was dead — just about
completely, except for WIZ, which was on
Cape Cod, | believe, a commercial CW outfit
at the edge of our band. WIZ would send a
trilogy of Vs, sign his call — and then repeat
ad nauseam. This was too much!

Why not try 20 meters, which was getting
very popular? We had never operated there
before — or even listened on that band. My
friend Gerald Marcuse EG2NM (E for
Europe, G for Great Britain) had been
broadcasting with voice to Australia and
New Zealand around 32 meters for several
years — with grand success.

It didn't take long to halve the 40 meter
inductance for the rig and to change coils in
our General Radio wavemeter. The
capacitance of the tank coil condenser
(variable capacitor to you young laddies)
was fortunately okay to resonate the
oscillator coil on 20, so that the wavemeter
indicator bulb lit up like a stockbroker’s
eyes when he smells money.

The wavelength readout, as you guys
might call it, was 20.9, or 14.354 MCS —
Quite legitimate in those days. Antenna? It
was much too cold to go outside and fiddle
around. | had that one figured out, too.
Hopefully. With indoor space limited to just
about 16 feet in any direction, | soon had a
copper wire strung up at about that length
and coupled with a 250 uF condenser to a
four turn coil adjacent to the plate side of
the oscillator tank. Oh, boy! The
contraption loaded up just fine. Backing off
a bit with the antenna coil, the plate mills
were steady at about 190, with the 204-A
running as cool as a cucumber with the key
down. Probably 125 Watts output. This was
It — maybe!

Our Phillips Academy Radio Club in 1925. Only four vears earlier the first
amateur radio signals had bridged the Atlantic and then spread out over the
globe, Between 1925 and 1929, 1SW, first with no prefix, then with U, later
with NU and finally with W, was known from New Zealand to Tokyo, from
London to Capetown. The school faculty, including our “advisor," who never
put foot in the shack to my knowledge, had us cased as a bunch of scientific
freaks. It's good to know that the WISW boys have been doing nicely in
recent years, with a more enlightened group of schoolmarms hovering in the
background,

Tuning over the band at 2:25 pm, | heard
no signals. So | hit the key with a CQ, slow
and steady — which was top style to snag
DX. Then, flipping over to receive, there was
only the gentle hiss of radio silence — until
suddenly, as | moved the dial across the
band, a very strong signal popped up, calling
us. Probably a local, we thought, until he
banged out his call: EG2A0. The call book
gave his location as Eastbourne, on the
channel coast of England, in Sussex. And
daylight nearly all the way across! ""Good
afternoon, old man,” he CW'd at me. “‘Your
signal’s fine business. Very steady RAC,
almost PDC."”

After | gave him his report, he continued,
“Say, old man (I was 16 years old), your
signal’s the best yank ever heard here, nearly
as strong as WIK (a 10 kilowatt commercial
station on 20.2 meters).” We had a
delightful QSO, winding up by his saying,
“Am now reading you on the loudspeaker.
Wonderful!"



My little liberated
microphone was making
history, at least for us . ..
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As we signed off, | found myself staring
at my beautiful microphone with the bright
green cord. Why not? Why not try some
voice on these guys?

Having no modulator of any sort, the
only answer was to make up a crude version
of FM known as loop modulation. In short
order I'd rigged the mike inductively to the
wavemeter, which | placed near the grid end
of the tank coil. But not too near. There was
lots of rf floating around.

A tentative “hello test” into the mike
made the wavemeter bulb flutter in sync and
the plate milliammeter wiggle a few mills
upward. It was a durn good thing there were
no television sets around.

Now to find a guinea pig for my
experiment. A CQ DX on CW brought quick
response from EB4BC in Antwerp, Belgium,
who reported us loud and clear. “Sure, go
ahead with fone,” he replied, when | told
him of my wild modulation device. So | let
him have it at some length, watching the
little wavemeter bulb twinkling with my
words.

Then | switched back to him. “You talk
too fast, old man. Don’t understand English
well, Please say a few words in French.”
Fortunately | was able to comply, which
brought forth an excited “fine business,”
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Apparently
NUISW, The Phillips
Academy Radio Club, was
hot news back in April, 1927,
Paramount Newsreel took this shot
of John Murray (at the famous purloined
microphone) for showing in movie theatres

with many CW exclamation points.

For some time | continued with him,
watching the snow coming down in great
sheets outside. This fone business was really
fascinating — one could say so much more in
a given amount of time. Also, my little
liberated microphone was making history, at
least for us.

Several other club members had joined
me by now. We were all amazed at our
success and anxious to get some really big
DX on voice. The Belgian station was about
3,400 miles away. What about Africa — or
even Australia? So we sent out a CQ DX on
voice, repeating several times. “Calling
Africa or Australia,” | sang into the mike. It
was a superb bit of optimism that had us all
but breaking up.

And then, suddenly, there was FO-A3Z in
Capetown, South Africa, calling us. He was
on CW with a good strong signal. We'd
worked him before on 40 meters. He was
about 7,800 miles away. Real DX.

“Your voice loud and clear in
Capetown,” he said. “Congratulations. First
American amateur voice signal ever heard
here! Glad to work you again.”

We thanked him, giving his report — and
explained what the modulator lash-up was.
About then | noticed a thin wisp of blue

nationally. To the right is a General Radio wave-

meter. To the left is our low power transmitter, an 852 self-excited Meissner job. The
cameraman insisted on hanging that crazy, obsolete switch and huge old RCA helix coil on the
wall for “artistic effect.”’ The double deck receiver lash-up has a honey coil job on top, which
REL (Radio Engineering Laboratories) built especially for us, designed and donated by the late
fabulous Henry B. Jov (W)8IA, 810, IAHM, KFKW, at that time president of the Packard
Motor Car Company. Beneath it is an Aero regenerative receiver, both units battery operated,
of course, since there were no ac powered sets in general use at that time,



smoke rising up from the microphone.
Hurriedly we turned it back to him.

He reported everything fine up to the tail
end of our transmission. "“Bad distortion
then set in,” he said, “‘and your transmitting
frequency really jumping around.”

When | turned on once more to reply,
blue smoke gushed from the mike. If this
continued, the carbon grains would solidify
in a ball. Quickly shutting off things, |
moved the wavemeter a bit further away and
detuned it slightly. Then, holding the mike
by its shaft, | banged the daylights out of it
on the bench.

“You're out of your mind,” one of the
boys said. “You're going to bust that thing.”

So, | gave it a couple more whacks to
show | knmew what | was doing, then
switched on the transmitter. “Calling
FO-A3Z,” | said. “Are you still there?”

“Lovely,” he came back in his CW, “just
lovely. But your voice much weaker now.”

Then, all of a sudden, | felt as if someone
had slammed me in the back of the head
with a wet doormat. | began to ache all over
and broke out in a cold sweat. Our 2nd op,
Bob Schirmer, signed off fast with the South
African. “You'd better get down to the
infirmary right away,” he said. “You're red
as a beet."

It wasn’t easy. However, he managed to
help me walk the half mile and turned me
over to the head nurse, Mrs. McKiver. She
took one look and had me guided to a first
floor bed. | never could have navigated the
stairs and was by now, they reported later,
not making any sense. My temperature was
105.4°, Emergency word got the school
doctor on hand in jig time. He couldn’t find
anything wrong except my high
temperature, Fortunately, it was not
increasing.

Dr. Page was not noted for his sense of
humor. A serious-minded little guy, he had
three pet phobias: With no urging at all, he
was ready at any given moment to preach on
the vicious evils of tobacco, alcohol and
coffee. Mrs. McKiver told me later that my
greeting, when he showed up at my bedside,
was hardly liable to put him in a good mood.

“Hello, sweetheart,” | said. “You got a
cigar on you?”

He surveyed me coldly for a moment,
then raised an eyebrow. “You been
drinking?"

“Sure, Doc, that's right. Maybe | need a
cup of black coffee. No sugar, please.”

He seemed to catch on, turning to Mrs.
McKiver. “This boy's delirious. I've got to
find out what he’s been up t0.” He sat down
on the edge of the bed, grasped my wrist and
took out his watch. “What have you been

doing today, young man?”

“Just some radio experiments you
wouldn’t understand — and floating out over
the South Atlantic Ocean on a dreamy
cloud, sweetheart, and going like hell —
about 186,000 miles an hour."

Dr. Page looked at Mrs. McKiver. “Cool
compresses on his forehead, please. I'll be
back later.” Then he prescribed a mild
sedative.

In almost no time | was off in a fevered
sleep which lasted for several hours. When |
opened my eyes he was back again, shaking a
thermometer. | was now just about normal
— but with a jagged headache.

While 1 was floating around on my cloud,
he'd been doing some hasty consulting with
two other local doctors and had even called
the Peter Bent Brigham Hospital in Boston.
“Your trouble has something to do with
radio currents,” he said. “Somehow your
system has absorbed a dangerous dose of
these radio frequencies — giving you an
artificial temperature which could have
killed you if you'd gotten much more of it.”

Then | explained the tests we'd made and
the smoking microphone. His careful
questioning brought out that my hand had
been on portions of the unshielded
microphone cord and also had held the
shank of the telephone for an unduly long
time. I'd just been overly exposed to a force
| really didn’t know anything about.

“l believe,” he continued, "if you were
about to come down with any of a number
of different illnesses, you have Kkilled the
bugs, luckily not yourself to boot. A rise in
temperature is nature's way of combatting
unnatural intrusions and infections. In your
case, there was only one bug involved, a
radio bug — you. You'd better be more
careful.”

His advice was well taken. Dr. Page was a
lot more thorough than | had imagined. It
was not until several years later that the
medical profession was experimenting with
artificially induced radio frequency fevers to

“help in alleviating certain infections, notably

pneumonia. A New York doctor told me
that a government hospital had achieved
significant results in this respect.
Furthermore, it had been determined that
there was a definite cut-off point beyond
which the human system could not take
these artificial fevers, somewhere in the
neighborhood of 106°. Just a few more
QSOs that afternoon would have cooked my
goose, somewhat the same way that the
microphone with the beautiful green cord
got cooked.

So-0-0 . the next time you see a
telephone with a beautiful green cord sitting
on the curbstone, | suggest you leave it
there. ®

All of a sudden, | felt as if
someone had slammed me
in the back of the head
with a wet doormat . . .

Just a few more QSOs that
afternoon would have
cooked my goose,
somewhat the same way
that the microphone with
the beautiful green cord
got cooked . . .
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to some of the restaurants ... and
chew the rag about ham radio on into
the evenings, drop a line or call me
and let me know. The group rate is a
real bargain ., . . runs about $150 or so
for the week for the hotel and lift
tickets, plus 3550 for lessons, plus
meals. You only live once, so get out
and join a fun group for a week. Don't
forget to bring an HT with 52 in it,
even if you have to borrow one . ..
and a charger too.

When you prepay for this deal you
are eligible for reduced rate air fares
From Boston it cuts the cost from
$276 RT to $207 ... not bad. It'll
probably give you a good cut from
where you are too. Please let me know
as soon as you can about this so | can
make reservations. Call Wayne Green
at B603.924-3873 or write c/lo /73
Magazine.

FCC — PROFOUND CHANGES

For the last few years |'ve felt that
| was trying to shovel coal up a shute,
to coin an expression which young
sters probably won't wunderstand,
having never watched coal being
delivered to homes.

Amid cries from many amateurs
not to rock the boat, you can't fight
city hall, etc., | have been making
what seemed to me to be futile
suggestions about de-regulating ama-
teur radio. When Walker wanted to go
to even more license classes | sighed
and filed my protest in an editorial,
When Walker came up with the
repeater rules | cried out in anguish
and got together a group of amateurs
to take the complaint to the boss: the
FCC Commissioners. One of the most
attentive ears at that hearing iIn
January 1974 was now Chairman
Wiley ... who seemed to be enthu-
siastic about the idea of freeing ama-
teur radio from restrictions so amgz
teurs could invent and experiment
without having to file in sixteen
copies, complete with a six months or
longer wait,

Whether my constant nudging had
any effect or not, it does appear that
we are going in the direction that |
have been pushing ... de-regulation

. fewer license classes instead of
more ... getting rid of the growing
welter of restrictions. I'm almost
afraid to tell you the extent that this
thing may be going. There is a strong
movement deep within the FCC to set
up basic guidelines . . . concepts, as it
were ... and then get rid of all the
mass of rules.

Could you deal with a situation
where all repeater rules were taken

off? Where it was up to us as amateurs
1o make sure we have coordinating
groups and that all repeaters abide by
the coordinators? | wrote about this
last month. This would mean that we
could, if we wanted and the coordin-
ators were in agreement, set up 10m
repeaters . .. crossband repeaters . ..
20m to 220 MHz repeaters, etc. We
could use timers on them, if we
wanted . . . or not.

People generally tend to group in
positive or negative reactions 10
change ... the positive tend to view
problems in terms of solutions . , , the
negative Iin terms of why you just
can't do things. | suspect that should
these changes come to pass that we’'ll
have a lot of reaction of both kinds
. - . which will you be, a positive or a
negative?

What about sub-bands? With the
rules out the window we would be
able to use any mode on any part of
any band ... yes, | understand that
this is absolutely impossible ... to
answer the negatives. But perhaps
with some basic guidelines it could
work. It sure would be nice to be able
to use SSTV and RTTY on the same

frequency ... | think they'll go
together well . .. both can be stored
on cassettes , .. both work via com-

puters, etc.

Fundamental changes such as this
will take a good deal of time. Let's see
if we can’t be a help by thinking and
talking about how we could set up a
minimum regulation system which we
could live with. Do we need two or
three classes of license? One thing | do
know, if we de-regulate substantially
this will mean a lot more for the
ARRL to do, for we will need to have
organization to get cooperation . ..
and without cooperation we have only
anarchy,

The FCC is not unaware of the
impact of delays on licensing and they
have in mind a little strategem which
might help ... they may make it so
that once you pass your exam you can
immediately go on the air with the
higher privileges. This will make it
possible to hear a Novice call in the
Advanced band, which might be too
much of a trauma for an official
observer. If they do away with sub-
bands and merely set power limits for
the license classes, then this might not
make much difference. | do kind of
like the Japanese system of letting
beginners operate on all bands limited
to ten Watts,

One of the major reasons the FCC
is having such a time catching up with
the licenses, as you know, i5s the
backlog of CB applications. Just put
on more people to handle the pileup,
you suggest? Any reasonable business-
man would say the same thing . , . but
the FCC is run by Congress and not
by businessmen, and it appears that
Congress could care less how much
money the FCC is raking in with their
CB licenses ... and the profit is
enormous on them since the only
service they provide is a piece of
paper. Congress is trying to cut down
on the staff of the FCC, even though
every dollar saved in salary will

probably cut income by hundreds of
dollars. That's the Congress we all
know and love,

The Commission is afraid that if the
CB licenses are not promptly pro-
cessed that more and more CBers will
just ignore the FCC and not bother to
spend the $4. In point of fact there is
little reason to spend the money and
Congress would do well to take advan-
tage of the naivete of the CBers and
take their money as fast and quietly as
they can.

COMPUTER BIZ
IN PERSPECTIVE

One of the results of my work in
the microcomputer field is that | have
been in contact with most of the firms
producing or developing gear for this
field. It has been, to say the least,
fascinating.

Amateurs who are feeling twinges
of inferiority because they are unable
to understand the jargon should take
heart. The computer biz is brand new
and no one has much of a jump on
you. Don't let a few buzz words drive
yvou under the table , . . when they say
interface all they mean is that two
things are connected together ... it's
all like that and with a little reading
you'll be able to go to the next club
meeting, sidle up to the resident com-
puter type and watch with gles while
a growing circle of eyes pop out at
your infinite knowledge.

News flash: Microcomputers are so
new that hardly anyone anywhere has
them waorking yet. |f you have a few
drops of pioneering blood left in you
after-all that appliance operating, here
is a field where you have an equal
opportunity.

There are some good economic
reasons for getting into the field . ..
beyond the fun involved, In a year or
so, when the pioneers in this field
have systems that work, they are
going to be able to sell and service
them by the zillions. Experience has
shown that once a home computer
system is set up and running it gets
used ... a lot. Kids quickly get into
playing games with it and soon put
the old man to shame with innovative
programming. | he computer gets a lot
maore use than television.

The really big market for them will
be for business. Every small business
will be using one ... and that means
sales in the hundreds of thousands of
units. This won't happen until the
pioneers develop good working
systems which are adapted to each
type of business.

Most computers today are being
sold directly by the manufacturers
and | look for this system to fade out
as truly large scale merchandising
takes owver. It will require local
computer sales, programming and
service stores to handle the growth
And who would be more logical to
open such a store than the computer
hobbyist of today?

.. .W2NSD/1
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Model 270 Function Generator
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and much, much more

A new, versatile service and lab instrument
— the feature packed Model 270 Function
Generator — gives you much more wave-
form generating capability than you'd ex-
pect for.its low price. This compact,
precision unit puts stable, calibrated, high
quality sine, square and triangle waveforms
from 1Hz to 500kHz at your fingertips.
But that's not all. With external connec-
tions you can produce logic pulses, sweeps
and ramps, amplitude and frequency
modulated outputs, phase and frequency
shift keying signals, tone bursts, and a
host of mixed signal outputs. It's even a
stand-alone wideband inverting amplifier!

SINE WAVES
produced by the Model 270 are low in

harmonics, stable, precise, and easy to
use, With pushbutton attenuators and an
output that's flat within 0.3 dB from

1 Hz to 100 kHz, the Model 270 is ex-
cellent for testing gain and frequency
response of amplifiers, resonant circuits
and transducers.

SQUARE WAVES
are useful for testing the response of an

amplifier or other electronic device to a
step change of voltage, such as rise and
fall times and ringing. They are also use-
ful for a quick check of overall band-
width and phase shift of coupling circuits.

TRIANGLE WAVES
are ideal for testing the linearity of chart

recorders, oscilloscopes, servo systems,
amplifiers and as inputs to other devices
requiring a signal with a linear change of
voltage. It is easier to detect nonlinearity
and clipping in an amplifier with a
triangle wave than with a sine or square
wave. Distortion is easier to spot, too,
since gain and frequency response irregu-
larities show up as “'warpage”’ of the
triangle’s normally straight sides. The
distinctive triangle shape is also easier to
recognize in low level signal tracing,
where sine waves often get camouflaged
by hum or other sinusoidal noise sources.

Rear panel input connector
allows extreme versatility

@ a

All these output waveforms, and more, can be generated by the versatile,

precision Model 270 Function Generator.

H—I—J—H-I-H_HH_L+H_ +H

SPECIFICATIONS:
Basic Output Waveforms: Sine, Square, Triangle

Frequency Range: 1 Hz to 1 MHz*®
* Typical. 500 kHz guaranteed minimum upper frequency,

Frequency Accuracy: + 1% of F.5. up to 200 kHz

Sine Wave — stable,
low distortlon, accu-
rate within 1% F.S.
{on a one decade
diall. Amplitude flat
within =0.1 dB over
entire audio range.

Square Wave — ex-
cellent stability, 0.5
usec rise tima, no
ringing or overshoot,

Trnangle Wave — pre-
cision lineanty up o
100 kHz.

Ramps and Sawlooths
— same precise line-

arily as triangle waves.

custom shaped by
you (external resistor
al FSK inpuls on rea:
panel controls fall
time).

in six pushbutton-selected decade ranges,

Pulses — 10 usec
TTL type shown
(pulse width controlied
by exiernal rasistor at
rear panel. Pulse
FREQUENCY,
AMPLITUDE and DC
LEVEL controlied rom
front panel.)

Frequency Modulation
— sine wave (1op)
being frequancy
modulated by external
irlangle wave
(boltom). Applicable
10 any basic wavelorm

Swept Sine Wave —
(special case of FM

or VCO with exiernal
ramp applied).

AM — a 455 kHz (IF)
carrier being ampli-
tude modulated by a
400 Hz signal from a
saecond Model 270,
appiied 1o AM input
on rear panel
conneaclor

Amplitude Flatness: + 0.1 dB from 20 Hz to 20 kHz; + 0.3 dB from 1 Hz 1o 100 kHz.

Output Level: 0 to 24 volts peak 1o peak (8.5 volts RMS) open circuit — protected against
short circuits.

Output Impedance: 600 ohms + 5%, constant regardiess of attenuator setting.

Attenuators: Total dynamic range of step and continuous attenuators is 80 dB minimum,
Step (pushbutton) attenuators provide 0 dB, —20 dB and —40 dB attenuation, (£0.5 dB accuracy)
Continuous (AMPLITUDE) control provides at least 40 dB additional control.

DC Offset: Output DC level on all waveforms is variable from —6V to +6V (at 0 dB
ATTENUATION)

Frequency Stability (After 'z hour warm-up):
With Line Voltage: £ 0.1% with 10% line voltage change.
With Temperature: + 0.1% per °C from 0°C 1o +50°C.

Amplitude Stability (After 2 hour warm-up)
With Line Volitage: + 0.5% with 10% line voltage change.
With Temperature: + 0.5% per °C from 0°C to +50°C.

Sine Wave Distortion: Max. total harmonic distortion {(THD) is 1% from 20 Hz to 20 kHz,
Square Wave Rise/Fall Time: 0.5 usec or less.

Square Wave Symmetry: 95% minimum (5% maximum asymmetry).

Triangle Wave Linearity: 98% minimum (2% maximum nonlinearity) to 100 kHz,

Rear Panel Inputs: AM input, FM input, Frequency Shift Keying (FSK) control, FSK resistor, FSK
Sync (Pulse/Ramp control), Mixer input.

Rear Panel Input Protection: Another Model 270 (or other unit with £ 15 volt/600 ohm output) may
be connected 1o rear inputs without damage.

Power Required: 105—125 VAC/210-250 VAC, 50—-400 Hz, 5 watts,
Size & Weight: 8" Wx 4" H x 6" D, 4 pounds,
Accessories: Rear panel connector and detailed instruction manual,

$166.00
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Model 334 Digital Multimeter

Digital Precision you

canrelyon...ata

price you can afford

Here's the economical lab quality digital
multimeter you ve been waiting for. The
Model 334 is a solid instrument through
and through, backed by Hickok's 10 years
of digital experience. This all-function
workhorse gives you 5 ranges of AC and
DC voltage and current plus 6 ranges of
ohms — all with 3% digit resolution plus
automatic decimal point, automatic po-
larity, and automatic overrange indication.

The Model 334 virtually guides you
through its measurements. For example,
if a DC voltage is negative, the display tells
you with a =" before the numerical
value, so you don't have to reverse the
leads. And you can't get a deceptive out-
of-range reading: If the input exceeds the
range you ve selected (maximum reading
1999), the display shows two blinking
bars and three zeros (=000, 000,= 000).
There's no chance for misinterpretation.

The Model 334 is sure to be your most-
used basic service tool; that's why it's de-
signed to withstand continuous operation
with an easy reading, green display to
minimize eye fatigue. Isn't it time you
stopped squinting at confusing analog
multimeter scales? Instead, get fast, ac-
curate, easy to read digital displays from
the precision Hickok Model 334 Digital

High accuracy — /low drift
Clear, eyesaving green display

Fast response (2.5/sec. read rate)

e 200 mV AC/DC ranges (100uV resolution)
Flashing nondeceptive out-of-range mdlcatlon
Auto-polarity and decimal point
Shielded/Isolation probe included

Fuseless protection on volts and ohms

HICKDK
MODEL 334

Carrying handie/tilt
stand rotates to
any position

Full 3% digit display with
accuracy specified over full-range
of readings, from 0-1999.

SPECIFICATIONS

DC Volts:
b ranges: 0-199.9mV, 1,999, 19.99, 199.9, 1200 volts. Accuracy + 0.2% of reading + 0.1% of
range (add + 0.3% of reading for 199.9, 1200V ranges). Input Impedance: 10 megohms,
Response Time: Less than 1 second. AC Rejection: 40dB at 60Hz. Input Pratection: Model
334 is unaffected by overloads up to 1200 volts (DC + peak) on all ranges.

AC Volrs:

5 ranges: 0-199.9mV, 1,999, 19.99, 199.9, 1000 volts RMS. Accuracy: + 1.5% of reading
+ 0.5% of range (add 1.5% of range for 199.9mV, 1.999V ranges). Frequency Response for
above accuracies: 50Hz — 1KHz on 19,99V, 1999V, 1000V, 50Hz — 250Hz on 1,999V,

50Hz — 120H2z on 199.9mV ranges. Input Impedence: 6.5 megohms/15 pf. Response Time:
3 seconds. Input Protection: Model 334 is unaffected by overloads up to 1000V (RMS + DC),

Ohms:
b ranges: 0-199.9 ohms, 1.999K, 19.99K, 199.9K, 1.999 megohms, 19.99 megohms. Accuracy
+ 0.5% of reading + 0.1% of range (add + 0.5% of reading for 199.9 ohms, 1,.999K, 19.99
megohm ranges). Response Time: Less than 1 second. Full scale test voltage: 2 Voits. Open
Circuit Voltage: 9 Volts. Input Protection: Model 334 is unaffected by 175VAC or 150 VDC

all ranges,

DC Current:
5 ranges: 0-199 9ua, 1.999, 19.99, 199.9, 1999mA. Accuracy: + 0.5% of reading, + 0.1% of
range ladd +0.5% of reading on 199.9, 1999mA ranges). Response Time: Less than 1 second.
Internal Voltage Drop: 200mV max at full scale. Input Protection: 2 amp diode and fuse
protection on all ranges.

AC Current:
5 ranges: 0-199.9uA, 1,999, 1999, 199.9, 1999mA. Accuracy: + 2% of reading, + 2% of
range, 50 — 120Hz. Response Time: 3 seconds. Internal voltage drop: 200mV RMS max at
full scale, Input Protection: 2 amp diode and fuse protection on all ranges.

General:

Display: Green fluorescent, 7 segment non-blinking display, 3% digits (0 to 1999).

Auto Polarity: Minus sign automatically indicates negative DC voltage or current. No
indication on ohms or AC,

Decimal Point: Automatically positioned when range is selected.

Overrange Indication: Flashing horizontal bars and 000

Sample Rate: 2.5 readings/second.

Temperature Coefficient: 500 ppm/°C, 0-50°C

Input Isolation from Ground: 1500 volts peak.

Power Requirements: 105-125 VAC/210-250VAC, 50-400Hz, 3 Watts.

Dimensions and Weight: 8%4"'W x 4"H x 6"'D; 3% Ibs.

Accessories: Shielded input probe with 200K isolation position included,

Multimeter. $2 29_['['
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Model 511 Triggered Oscilloscope

10 MHz response flat within 3 dB for all signal levels.
Excellent pulse response minimizes overshoot and
ringing.

Foolproof triggering to 15 MHz.
5 mV/cm sensitivity, very useful for solid state work.

Bright 8 cm x 10 cm display. High 2.5 kV accelerating
potential and P31 phosphor provide a clear, high
contrast trace even for low repetition rate signals.

X-Y operation for vectorscope measurements (front-
panel controlled).

Auto mode triggering provides baseline for recurrent
sweep operation.

Beam finder quickly locates off-scale traces.

INCLUDES COMBINATION 10:1/DIRECT PROBE
(2 WITH MODEL 512)

Lab quality and
performance in an
economical scope

A good wideband triggered oscilloscope can
be the most valuable signal tracing instrument
you own for servicing TV, audio and radio
equipment. On the other hand, a cheap,
unreliable scope can frustrate you, lie to you
and let you down when you need it most. It's
your choice.

The Hickok Model 511 Oscilloscope combines
economy with the reliability, ruggedness and
advanced solid state circuitry.

» Simplified front panel controls are color coded and
convenient to use. Linear potentiometers for display
positioning eliminate confusion and speed adjustments.
All controls are well spaced on the full-sized
front panel.

« Unique VITS sync separator automatically locks on
Field 1 or Field 2 VITS for video response checks.

« Viewing hood and 3-piece overlay kit included for
easy circuit analysis.

« Regulated power supply maintains amplifier gain and
sweep rate within 0.1% with changes in line voltage
from 105 to 125 volts.

« Industrial quality and construction. Glass-epoxy PC
boards used throughout.

INSTRUMENTATION & CONTROLS DIVISION
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Model 512 Dual Trace Oscilloscope

A value-loaded dual trace service scope

W|th all the quality, precision and

features of our single trace
Model 511.

Positively the Hickok Model 512 Dual Trace Oscilloscope is
the ultimate signal tracing instrument for all TV, audio and radio

servicing jobs. The Model 512 has all the features of our lab quality
single trace Model 511, plus the versatility of four dual trace modes.

With dual trace capability you can display either Signal A or Signal B
alone, or both signals simultaneously in these dual trace combinations:
Alternate A and B, Chopped (100 kHz) A and B, A plus B, and

A minus B using the trace invert feature provided for each channel.

Dual trace lets you simultaneously view two waveforms that are
frequency or phase related or that have a common sync voltage.
For example, you can compare the input and output waveforms of
amplifiers and multiple stages triggered by the same pulse; check
frequency dividers; check differential amplifiers for balance; and
measure amplifier phase shift and nonlinearity. |f you need these
added capabilities of dual trace, you'll find the Hickok 512 to be
your best buy. It carries the same exceptional 2-year warranty as our
Model 511 single trace as well as our 50 years of experience and
reputation as a leading U.S. developer of precision test equipment
for industrial and military applications.

SPECIFICATIONS: Model 511 Single Trace and Model 512 Dual Trace Oscilloscopes.

VERTICAL

BANDWITH: DC 1o 10 MHz, AC or DC coupled.

RANGES: 10 mV/cm to 50 V/ecm in 12 calibrated steps. Uncalibrated
continuously vanable control operates over span from 5 mV/cm to
50 V/cm,

ACCURACY: +3%.
POSITIONING: 3 screens.

INPUT IMPEDANCE: 1 megohm shunted by approximately 30
picofarads.

MAXIMUM INPUT VOLTAGE: 600 V DC plus peak AC.
VERTICAL MODES: (Model 512 Dual Trace): Alternate A & B,
Chopped (100 kHz) A & B, A + B, A— B, A only, B only.

HORIZONTAL
BANDWITH: DC to 1 MHz, AC or DC coupled.

RANGES: Continuously variable from 0.5 V/em to 50 V/ecm with
X5 expander,

INPUT RESISTANCE: 1 megohm.

TIME BASE

SWEEP RATES: 0.5 microsec/cm to 0.2 sec/cm in 18 calibrated
steps. Uncalibrated continuously variable control operates over span
from 0.1 microsec/cm to 1 sec/cm. 0.1 microsec/cm with X5 expander,

ACCURACY: 4 5%. Linearity better than 1% through full horizontal
sweep.

TRIGGERING
MODES: Normal, auto for bright baseline.

COUPLING: TV Field (vertical), TV Line (horizontal), VITS Field 1,
VITS Field 2.

SOURCE: Internal, external, line.

SENSITIVITY : Internal, ' division deflection at 10 MHz to 1 division
deflection at 15 MHz; External, 200 mV to 5 V peak-to-peak.

GENERAL
PROBE CALIBRATOR : Approximately 7.5 V peak-to-peak at 1 kHz.

CRT: 5-inch flat faced round with viewing area of 8 cm x 10 cm. P31
phosphor and accelerating voltage of 2.5 kV.

Z-AXIS (Blanking): Rear panel connector for display blanking by
external signal.

POWER REQUIREMENTS: 105-125 V, 50-400 Hz, 35 watts
regulated.

DIMENSIONS & WEIGHT: (Model 511) 10" H x 8%" W x 17" D
(254 cmx21,6ecmx43,2cm); 151b (6.80 Rg). (Model 512) 10" H x
102" Wx 177D (254 cm x 26,7 cm x 43,2 cm); 17 Ib (7.7 kg).

ACCESSORIES INCLUDED

Combination 10:1/direct probe(s) 1 with 511, 2 with 512, Viewing
Hood and Overlay Kit: TV Field; TV Line; VITS Field 1;

VITS Field 2;|Vectorscope.
Instruction Manual

PRICES (August 1974)

511 Single Trace 10 MHz Oscilloscope $465.00
512 Dual Trace 10 MHz Oscilloscope 675.00
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Model 440 Semiconductor

INSTA-BETA display— this
single, continuous I¢/lg display
lets you instantly calculate DC
and AC Beta at any point, shows

Curve Tra CEI Featuring Exclusive INSTA-BETA display

There's no faster. more accurate way to test semiconductors in or
out-of-circuit than with the Model 440, It generates instant scope
displays showing the exact performance of any diode, transistor or
FET over its entire operating range. From these actual characteristic
curves you can quickly test, identify, evaluate, classify and match
devices . . . find substitutes . . . troubleshoot defective modules on
the bench or production line . . . and design circuits to tighter
performance specifications. In industry, it's invaluable for checking
and sorting incoming bulk stocks and for on-line testing, quality
control and final inspection (even unskilled operators can be trained
in minutes to make specific tests with the Model 440). Service and
lab technicians, electronics instructors and hobbyists will welcome
the versatility, accuracy and ease of operation of this instrument. In
short, the Model 440 is an extremely versatile design, inspection,
troubleshooting and teaching aid.

e Exclusive INSTA-BETA mode e Easy to set up and operate —
permits direct measurement of handy pull-out card gives ready
transistor DC and AC Beta reference information for calibra-
¢ Displays FET transfer character- tion, set-up and operation

istics showing Vp: Ipssr and Gm
in a single curve (INSTA-BETA
maode) e Compatible with all scopes

e Vanable step control for 1 to having external horizontal input

10 steps (DC coupled scope recommended)

e Horizontal V/DIV control — no

e Automatic current limiting

e Fast set-up marks for 80% of tests

recalibration needed to measure
diode drops accurately

Full range transfer curve shows Standard (NORMAL) display of

the pinch-off point, full-on cur- a Good N-Channel FET.
rent and entire active portion of
an N-Channel FET (INSTA-

Standard (NORMAL) display of
a PNP transistor showing break-
down

Beta linearity at a glance (NPN BETA mode).
curve shown),
r BASE/GATE GENERATOR
SPECIFICATIONS NUMBER OF
: STEPS: Vanable from 1 to 9 steps mimimum
TYPES OF DISPLAY :
CURRENT: (NORMAL) 11 ranges from 1 gA step to0 2 mA step; + 5%
NORMAL  —I¢/Vg at steps of Ig for transistors (INSTA-BETA) 11 ranges from 1 #A/DIV fo 2 mA/DIV. £ 5%
- 1 ste fV. for FET VOLTAGE: NORMAL) 11 ranges from 1 mV/step to 2 Vistep: + 5%
pIYDS YRS SN giIRRESS (INSTA-BETA) 1 VIOV Lg% Sk

— |/V for diodes

INSTA BETA — ICHB at constant vEE for transistors
— 'D”GE at constant vns for FET's

COLLECTOR /SWEEP SUPPLY

VOLTAGE: Continuously variable from O to 100 volts peak (with tapered
control for easy setability at low voltages)

CURRENT: Up to 100 mA peak with automatic current limiting at approxi-
mately 130% of full scale (10 DIVS)

CALIBRATION

MISCELLANEOUS

VERTICAL: 005 1.2 5 10 mA/DIV 5% with scope setto 01 V. DIV

HORIZONTAL: 1, 5, 10 V/DIV 5% with scope set to 1 VDIV (built in cali
bration for seting scope vertical and honzontal)

SOCKETS: Two sackets each paralleled by banana jacks for external
leads (sockets are plug-in type for easy replacement)

Three position shde swilch selects either socket set or

OFF

FREQUENCY: 120 Hz (2 x line frequency) ACCESSORIES: Cables to scope and instruction manual

POWER REQUIRED: 105-125 VAC/210-250 VAC, 50.-60 H:z
DIMENSIONS: BY"
WEIGHT: 4% pounds

Wxa4% Hx 7% D
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Model 220 Deluxe
In-Circuit Semiconductor Analyzer

Now! Troubleshoot
Solid-State Circuits
Without Your Soldering Iron

$298.50

(EZ Hook Leads included)

® In or out of circuit tests on all types of semiconductors.

® Automatic nulling.

® Two modes of operation: GOOD/BAD test or
PARAMETER measurement.

® GOOD/BAD operation provides:
Automatic lead and polarity selection.
Bright LED display for fast and easy GOOD/BAD
indication and lead identity.

® PARAMETER operation provides:
Beta or FET transconductance measurement, on
three meter ranges, in or out-of-circuit.
Automatic Beta and transconductance calibration
for one step operation.

In-circuit resistance measurement, using low voltage,

unaffected by semiconductors in the circuit.
Leakage measurement for diodes or transistors
out of circuit.

® Storage for test leads and line cord under hinged
top cover.

SPECIFICATIONS

Ranges and Functions:
Beta: 1-100, 10-1000, 100-10,000
(Beta test collector current-1 mA)
Ohms: 100 ohms, 1K ohms, 10k ohms Center Scale
FET: 0-250, 2-2500, 0-25,000 Gm
lg, 1g: 0-10uA, 0-1004A, O-TmA
(used for leakage tests, and SCR, UJT, TRIAC tests)
Diode: Qualitative with = 500 ohms parallel load
SCR, UJT, TRIAC: ON/OFF Current (qualitative)
Accuracies:
Beta: =5% of arc, in or out of circuit except
highest g range = 30% of arc in-circuit
(2 500 ohms in parallel)
Ohms: £3% of arc in/out-of-circuit
Gm: +5% of range out-of-circuit, =15% of range in
circuit (= 100 ohms G-S, 4k ohms D-S)
le. 1g: £5% range, out-of-circuit
Power Requirements:
10510 125 V, 50-400 Hz or 210 to 250 V, 50-400 Hz

Size:

BWx7" Hx6"D

Weight 6% Ibs.

Low level output will not damage semiconductors
Qr circuits.

The Hickok Model 220 is a truly active, in-circuit
measuring device that is completely automatic. The
220 automatically nulls out the in-circuit loads. It
even indicates the proper leads for you.

The 220 is not just another transistor tester made up
of pots and resistors. It contains active solid-stute
devices consisting of integrated circuits and
operational amplifiers that remove all guess work.
There is no need to search for data sheets and no need
to unsolder components. It does a rapid test on all
types of semiconductors both in circuit and out of
circuit.

The Model 220 has two modes of operation that make
it essentially two instruments in one.

1. GOOD/BAD test
2. PARAMETER operation

Good/Bad operation automatically determines lead
configuration and device polarity and bright LED
displays give positive Good/Bad indication and
identify device leads.

Parameter operation measures transistor Beta or FET
transconductance either IN or OUT of circuit with
three meter ranges. Automatic Beta and
transconductance calibration are fast and easy
one-step operations.

1. Connect leads in any
order — Model 220
instantly performs
GOOD/BAD test (see
Model 215 for details).

2. SET BASE switch to
position indicated by
LED.

3. SET function switch to
TYPE (N or P) indicated
by LED.

4. Measure BETA (in-circuit).

5. Set COLLECTOR switch
for max. beta reading.

6. Model 220 now indicates:
— GOOD/BAD
— BASE lead
— Type (N or P)
— Collector lead
— Beta
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$138.00

Includes convenient
E-Z Hook leads for in-ckt tests

Digital scanning circuit
does all the switching

I
2

. Open, shorted, or

Signal is applied to the device under test.

Rectified signal is detected and stored in
memory.

. Internal scanner sequences through all possible

lead configurations in 1 second!

If the device is good
LED indicates
polarity and "GOOD"

. . as well as the
Base (gate for FET's)

leaky device N
flashes "BAD" AT

Test cycle repeats
every 4 seconds.

Model 215 Pocket
Semiconductor Analyzer

It's Fully AUTURIATIC

Why this time saver is the choice of the experts . ..
in computer, industrial, and consumer servicing
as well as field and lab maintenance.

@ Automatic, “hands-off” operation — frees both hands for trouble-
shooting.

® Instant GOOD-BAD analysis — including LEAKAGE — of NPN's,
PNP’s, FET's, diodes & SCR’s; in or out-of-circuit.

® Rugged, all solid state — no moving parts.

@ Compact polypropylene case — 5-3/4"H x 3-3/8"W x 1-7/8"D;
12 oz.

@ Will not damage transistors, diodes, or circuits under test.

® Powered by 2 std. 9V batteries (not incl.) for go-anywhere
portability. (Recharger — P/N 20800-421 — available for use with
nickel-cadmium batteries).

® Low-power CMOS design for extended battery life.

What about LEAKAGE? — It's automatic too!
. and in-circuit!
B Valid in-circuit tests can be made with as low as 500 ohms (150 for GE)
in parallel with the device under test.

B This means that a lower impedance — whether due to leakage or circuit
impedance — is analyzed as leakage and indicated as “BAD."” If a device
reads 'BAD" in-circuit, it should be rechecked out-of-circuit to insure
that circuit impedance did not cause the “BAD"" indication.

M This designed-in impedance limit allows rapid detection of most leaky
devices . . . even in-circuit. Such leaky devices often escape detection
with other testers unless extra, out-of-circuit tests are also performed.
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Model 239 Pocket Color
Bar Generator

All the performance features you
need in the palm of your hand.

The portable, battery operated Model 239 Pocket Color Bar Generator
weighs only 12 ounces, yet we've engineered into it industrial performance
and rugged reliability. Here are its features:

. Small size, light weight design — only 5-3/4"" x 3-3/8" x 1-7/8"
(fits jacket pocket), 12 ounces

« Exclusive Hickok-developed MOS LSI IC provides these unique

advantages: low component count for high reliability . . ., extremely
low battery drain . . . rock-stable signals from —50° to +150°F: all
Rock Solid digital timing circuits for solid pattern stability . . . and small

Patterns package size,

« Simplified controls, Two matrix slide switches select any of the

II 5 UU nine patterns,
. » Chroma level adjustable from 0—150% for bright, sharp patterns.

15 'l"'"“'"' Lines . RF adjustable, Channels 2—4.
21 Vertical Lines —— HHR—15x 21 Crosshateh . Crystal controlled chroma and timing oscillators.
- » Powered by two standard 9V batteries. (not included)
Single Vertical Line —{ A N\ “}—Single Cresshair « Rugged polypropylene case,
[ Y i Recharger — P/N 20800-421 — available for use with nickel cadmium
Dot ' " fenses -"'11 i ) - battEriEE.
Single Center Dot — 8 seseces GATED — Gated Rainbow
e e ees|/|RAINBOW
s o s Model 246 Deluxe
15 x 21 Dots L Single Horizontal Line

only our unigue MOS LS| circuitry can give you these nine, C 0 I 0 r B a r G e n e ra 0 r
stable, FCC-Specification signais in so small and rugged a unit. t
same solid stability as our Model 239
plus additional capabilities!

Compare these features:
p

« Exclusive Hickok-developed MOS LSI IC provides digitally
controlled stable patterns from —50° to +150°F. The lower
component count with this IC also increases overall reliability
and permits a smaller package size.

« A full 16 patterns gives maximum versatility and minimum
distraction when making critical checks and adjustments.,

« Chroma level adjustable from 0-200% for bright, sharp patterns.
« RF adjustable, Channels 2-4,

S I 87- 50 16 Stable Patterns C”"“a_' E“”””“Ed_ chroma and timing oscillators.
_ » Gun killers are switch-selectable from front panel; leads and
It has everything you ever wanted. It does everything you'll ever piercing clips provided.
need. The small-cube Model 246 Deluxe Color Bar Generator . Adiustable:dot size;

with advanced solid state circuitry provides 16 stable patterns

including a gated rainbow for testing/aligning color circuits. Its : _ _ ‘ |
three gun killers with piercing clips let you selectively kill the Horizontal and vertical oscilloscope triggering outputs.

red, blue and green gun grids in the set you're testing. There's Dimensions: 8%2 "W x 4'H x6'D; 4 Ibs.
even a handy storage compartment for cables, leads and line cord. . Power Required: 105-125VAC, 50-400 Hz, 1 watt.

INSTRUMENTATION & CONTROLS DIVISION

THE HICKOK ELECTRICAL INSTRUMENT CO H I c K D K
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Model 350
Pocket FET MuItlmeter

FEATURES

@ Full VTVM type ranges and 10 megohm input
impedance in a pocket size unit

® Foolproof overload protection
@® True Auto Polarity, with polarity indicator

® Hi/Lo Ohms

® One year hattery life plus battery test circuit
® Compact, lightweight, rugged case

with attached cover

@® Mirrored scale for 1 millivolt

accuracy

® Simplified quick-reading

meter; 3 scales plus dB
& Batt condition.

Hickok Instruments is proud
to announce an addition to its
family of precision pocket in-
struments designed specifically
for the service technician, It
combines bench top accuracy
in a truly portable package for
troubleshooting sensitive solid-
state circuits in the field.
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The Hickok Model 350 FET
Multimeter is a very accurate,
high impedance, full-function
multimeter with an easily read,
proven Hickok meter movement.
The multimeter is protected
by a special solid state circuit
which not only prevents burn-
out but also precludes damage
to the movement caused by

peaging’ the meter on over-
loads. As the schematic in Fig-
ure 1 shows the meter "'sees’’
only the output of the op-amp
and therefore cannot be over-

driven. In order to prevent com-
ponent burn-out overload cur-
rent is shunted through a load
resistor thus allowing the ex-
celient overload limits without
fuses or resetting.

True Auto-Polarity is pro-
vided by the bridge network of
which the meter is a part. Nega-
tive polarity i1s indicated by a
flashing LED.

VTVM-Type ranges provide
AC or DC voltage measurement
on 9 ranges from 0.1 to 1000
volts fullscale. The mirrored
meter scale is a long 2.4 inches
over an 80° arc providing 1
millivolt resolution on the 0.1
volt scale.

Hi/Low Ohms ranges allow
in-circuit resistance measure-
ment in solid state circuits as
well as conventional front to
back ratio tests.

One year of normal opera-
tion can be expected from two
9 volt transistor radio batteries.
Battery condition is readily
checked with the built-in battery
check-circuit which measures
the batteries under load.

All these features are wrapped
up in a pocket-size polypropy-
lene case with an integral cover
which snaps shut to protect the
meter face and controls.

Complete with 2
compacl test leads
and instruction

$119.00

VTVM Accuracy

In Your Pocket

SPECIFICATIONS

DC volts, 9 ranges
0.1,0.3, 1.0, 3.0, 10, 30, 100, 300, 1000
Accuracy: £ 2% of full scale
Input Impedance: 10 megohms

AC volts, 9 ranges
0.1,0.3, 1.0, 3.0, 10, 30, 100, 300, 1000
Accuracy: + 3% of full scale @ 60 Hz
Frequency response: (+ .5 dB) 50 Hz to 5§ KHz
except .1, and .3 ranges 50 Hz 1o 400 Hz
Input Impedance: 10 megohms/30 pf

Ohms — 7 Hi/Lo ranges
100, 1000, 10k, 100k, 1M, 10M, 100M, center scale
Accuracy: + 3% of arc (no 100 Hi range)

Decibels: —50 to +62 (0 dB = 1TmW into 600 ohms)

Dverload protection:
Ohms ranges — 115V AC/DC continuous,
230V AC/DC for 3 seconds
AC volts ranges — 1000V AC/600 DC except
1, .3 ranges — 250V AC/DC
DC volis ranges — 1000V AC/DC except
1, .3 ranges — 250V AC/DC

Power requirements: 2 Standard 9V transistor batteries —
NEDA 1604 (not incl.)

Battery life (typical): 100 hrs. continuous 200 hrs,
ntermitient
1 yr. @ 2hr./day — 5 day/wk.
Dimensions: 5-3/4"" x 3-3/8" x 1-7/8"
Weight: 14 oz,
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FEATURES
® Capacitance measurement from 500pf

to 10,000uf

® True Auto-Polarity with indication

® Rugged overload protection

® Hi/Lo Ohms

® Easy-to-read 5%2" meter with
mirrored scale

® Only 3 scales for most measurements

More than just a solid-state VTVM

The Model 370 is a versatile solid-state, auto polarity multi-
meter capable of measuring a wide range of DC volts, AC volts,

DC and AC current, resistance and capacitance. The 370 uses the
latest in state-of-the-art FETS, IC's and CMOS devices. Field-effect
transistors are used to achieve a high input impedance (10 megohms
on AC and DC volts). The input impedance is constant regardless of
range selected, The large meter scale is divided and color-coded for
easy reading: two arcs for V and mA, and one for ohms, plus one
for capacitance, one for dB, and two for P-P volts.

The Ohmmeter function utilizes an operational amplifier
supply eliminating the cost and nuisance of batteries. When the Hi/
Lo switch is in the Lo ohms position resistance measurements can
be made in networks containing solid-state junctions without for-
ward biasing the junctions. In the Hi-ohms position the ohmmeter
may be used for junction testing.

Frequency response of the 370 is useable from 20Hz to 50kHz.
This is an excellent instrument for measuring voltages in AC ampli-
fiers, On DC measurements the isolating resistor is located inside
the unit, thus eliminating the need for a third lead or troublesome
switch in the probe. The built-in isolation resistor makes DC voltage
measurements in RF amplifiers and oscillator circuits possible,

Capacitance function is a plus feature for service work. Six
ranges of capacitance allow measurement from 500 pF to 10,0001 F,
Ranges are such that approximate center scale values are from
0.005 4 F to 500 v F.

Pushbutton ranges and functions allows fast selection without
going through unwanted ranges and functions.

Auto-polarity means there is never a need to change leads or
even a polarity switch. This also eliminates any need for a zero
center scale. An LED lamp glows steadily when measuring positive

volts or current and blinks when measuring negative volts or current.

Model 370 Deluxe FET Multimeter

AUTO POLARITY

KOK
il FET MULTIMETER

——————
MODEL 370 .
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$175.00

Specifications:

DC volts: + 2% of full scale, 9 ranges
0.15,05, 1.5, 5.0, 15, 50, 150, 500, 1500 volts
Input Impedance: 10 megohms

AC volts: + 3% of full scale, 9 ranges
0.15, 0.5, 1.5, 5.0, 15, 50, 150, 500, 1500 volts
Frequency response: + 5% of full scale @ 20Hz—
20kHz
Input Impedance: 10 megohms/40pF

Ohms: + 3% of arc, 8 Lo ranges, 7 Hi ranges
10, 100, 1K, 100K, TM, 10M, 100M center scale
Lo Ohms = 150mV open circuit
Hi Ohms = 1.3V open circuit (no 10 ohm range)

DC Current: + 3% of full scale, 9 ranges
0.15, 0.5, 1.5, 5.0, 15, 50, 150, 500, 1500mA
150mV F.S. drop + 2 ohms across input terminals

AC Current: + 4% of full scale, 9 ranges
0.15,05, 1.5,5.0, 15, 50, 150, 500, 1500mA
Frequency response: + 5% Full Scale 60Hz—1kHz
(useable to 20kHz)
150mV F.S. drop + 2 ohms across input terminals

Capacitance: + 3% of arc, 6 ranges
005, .05, 15,5, 50, 500 uF
(500pF to 10,000 uF capability), calibrated at
60 Hz Line.

Overload protection:
DC and AC volts — 1500 volts rms all ranges
DC and AC current — rear panel fuse all ranges
Obms and Capacitance — rear panel fuse all ranges

Power requirements:
105-125VAC/210-250VAC, 50-400 Hz, 3 watts

Dimensions and wt: 8% "W x 7"'H x 6%"'D, 4% Ibs.
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Model 265 Portable CRT
Analyzer/Rejuvenator

Rugged, lightweight portable is ideal for on-the-job
testing and rejuvenation or repair of faulty picture
tubes. Large rectangular meter with 3 simplified scales

completely tests any CRT. It helps sell your customers,

because they can actually see the condition of

their TV tube.

A full 13 self-storing printed circuit card sockets plug
interchangeably on the end of a single flat flexible
cable. No floppy harness assemblies to handle and no
broken wires to cause baffling measurement problems.
Sockets for any future base configurations easily
developed.

Filament protection circuit prevents accidental
destruction of CRT's. Filament voltage must be set to
zero before filaments can be lit. Voltage is infinitely
variable from O to 15 volts with common values
specially marked on meter. Obsolescence proof.

Easy setup of G1 and automatic setup of G2 and
cutoff provide the simplest emission test in the
industry. Color coded GOOD /BAD indication on
meter leaves no doubt in customer’s mind.

Sensitive but fast tracking test assures that color
guns will have proper gray scale tracking when TV

Is put back in operation.

Three high-brightness neon tubes provide rapid
detection of inter-element shorts, leakages, and opens
in the CRT.

Shorts or leakages may be cured by placing
FUNCTION switch in REMOVE SHORTS position and
pressing REMOVE SHORTS/REJUVENATE switch.
Three switch-selectable levels of REJUVENATE
permit tailoring treatment to the condition of various
CRT's. MAX REJUVENATE setting applies a high
voltage discharge that may also cure opens by
welding broken internal connections.

All solid state circuitry with rugged glass-epoxy PC
boards, means long trouble free performance.

Power requirements : 105-125V or 210-250V,

50-400 Hz.

Size: 11% x 9% x 5%; Weight: 7% Ibs.

Fast, Easy to Use, Accurate.
Helps Sell You to Your
Customers.

includes 13 plug-in sockets and
comprehensive CRT Troubleshooting Chart

The Hickok Model 265 is the easiest-to-use CRT
Analyzer/Rejuvenator there is for fast in-the-set
testing, repair and rejuvenation of all black and
white and color CRT's — in your customers home
— including the new in-line color TV types.
Check the following service-oriented features
and you |l find the Model 265 will mean
customer satisfaction and more profits for you:

INDICATES FILAMENT CONTINUITY

Fast Set-up — even checks filament continuity! ..
extra steps.

. without

1. Set Function switch to OFF, Filament switches to O.
2. Set G-1 bias switch, connect socket to cable
| Meter reads upscale indicating no CRT connected ]

3. Connect socket and cable to CRT,

METER READS-0

?:Q‘

METER STAYS UP SCALE

gy o

INDICATES OPEN FILAMENT

OR

4. Adjust filament to proper voltage.

5. Rotate Function switch to test SHORTS, OPENS, EMISSION.
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Model 230 Solid State
Dynamic Emission Tube Tester

-« 2 The last tube tester you'll ever need!

Note these outstanding features:

® Opens test for all elements
a Hickok exclusive

® Directly metered H-K leakage
test, 2uA sensitivity, impossible
with neon leakage tests

® True test for shorts, any
combination of elements may be

locked out

® 50:A Hickok meter—permits
direct reading of grid leakage and
H-K leakage

® Lifetime serviceability, designed
in with easily replaced standard
sockets and components

Plus these standard features you require
for critical service testing:

Fast 5 step in-line control setup

Cathode emission tested under rated load

All solid state design

Portable rugged attache-case styling

Tests for all the new and old tubes including Nuvistors,

Novars, Magnovals and the new 10 Pin Tubes and
12 Pin Compactrons are contained in the self-retaining

$155.00

HICKOK, the quality name in tube
testers, presents the tube tester designed
to be used day in and day out for a
lifetime of service.

Designed to meet the wear and tear of
everyday use, this instrument is easily
maintained and updated. All sockets,
switches and components (except meter
and transformer) are mounted on a single
glass-epoxy p.c. board for ruggedness
and ease of maintenance. No riveted
sockets. The Hickok 230 tube tester can
be maintained in new condition with
minimum time and expense. The life of
this tube tester won't end with the failure
of a tube socket !

The Hickok Model 230 tube tester
offers the critical tests necessary to handle
the problem sets you face each day.

The 504A Hickok meter permits direct
reading of heater-cathode leakage to spot
hum and other isolation problems. We've
also included a directly metered grid
leakage test to find problems in the AGC,

Handy Hickok data book
opens flat when retained
in cover or may be removed

and removable data book.

Hickok 50:A meter with ""easy-read”’
scales including exclusive H-K leakage

Full capability with
minimum socket selection.
11 sockets test all tubes

Retractable plate cap lead

Lockout slide
switches—red
indicators
for locked
out elements

... ®
....
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In-line controls provide
set-up speed and accuracy

SYNC or CHROMA sections which
depend on high grid circuit impedance. If
a tube has a short or an open you'll find
it quickly with this tester. Ten slide
switches let you lock out any or all
elements to get rid of normal shorts. With
all these tests the setup is a simple 5 step
in-line process, with minimum socket

“Opens’’ test detects failures
that others miss!

duplication to avoid confusion and errors.

To assure the lifetime service of this
equipment “"new tube sheets will be
available from The Hickok Electrical
Instrument Company, the value innovator
with the 2-year warranty.

Dimensions 11% x 915 x 5%
Weight 2% IDS.
Power . 105-125V or 210-250V. 50-400 Hz

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue « Cleveland, Ohio 44108
(216) 541-B060 -+ TWX B10-421-B2BE

HICKOK
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HiCkUk M“t“al E“nd“cta“ce Model 539C Industnal and Laborato
Tube Testers Portable Tube Tester 4

. Six micromho ranges.
. Complete check of voltage regulator types.
Four AC signal voltages.

« "ual tube leakage readings, directly on meter ar by neon short indicator,
. vides for plate current and heater current measurement,

SPECIFICATIONS

Tube Sockets: 4, 5, 6, 7-pin, octal, loctal; 7, 9, and 10-pin miniature; 7-pin
in-ling and B-pin round sub-miniature; Compactron; Novar; 5 and 7-pin
Nuvistor, Socket Savers furnished for 7-pin and octal sockets.

G, Ranges: 600, 3,000, 6,000, 15,000, 30,000 and 60,000 micromhaos, Also,
rectitier diode and voltage regulator ranges.

Inter-element Leakage: Indicated directly on meter or on neon lamp.
Sensitivity to 50 megohms,

TEST VOLTAGES:

Filament: 0-117 volts AC in 19 steps,

Signal: 0.25, 0.5 and 2.5 volts RMS.

Plate: 66 and 150 voits DC.

Screen: 56 and 130 voits DC.

Fixed Bias: 0 to —40 volts DC, continuously vanable,
Self-Bias: Through terminal arrangement on front panel.

Meters: Three meters with 1% accuracy.

Gm meter with B ranges; scales to 200 volts for VR tube testing and to 50
megohms for leakage testing.

AC-line voltage meter,

DC voltmeter (0-10 and 0-50 scales) to adjust negative grid bias,
Power Requirements: 115/230 volts, 50-400 Hz, 40 watts.
Dimensions: 7-1/2"H x 16-3/4"W x 18-3/8”D. 28 pounds. -

Model 6000A Service Technicians’
High Speed Portable Tube Tester

. Sensitive instantaneous inter-element leakage and shorts test,
Constant indication of line voltage,

. Filament continuity test,

« True mutual transconductance test.

SPECIFICATIONS

Tube Sockets: Furnished with type RSP-5, B-socket removahble plate to ac-
commodate octal; 7, 3 and 10-pin miniature; Compactron: Novar: 5 and 7-pin
Nuvistors. Worn tube sockets replaceable.

Gm Ranges: 3,000, 6,000 and 15,000 micromhos, read directly on 3-scale meter.

Inter-element Leakage: Registers instantly on 5 neon lamps, identifying elements
involved, Sensitivity in excess of 3 megohms,

Filament Voltages: 1.5 to 50 volts in 16 steps.

Grid Current (gas) Test: Measured in microamperes of grid curren] on meter
when button is pressed. Presence of gas disclosed,

Filement Continuity Test: Open filaments can be discovered immediately after
tube 15 inserted in socket by pressing control button,

Power Requirements: 115/230 volts, 50-70 Hz, 30 watts.

Dimensions: 7-1/2""H x 16:3/4"W x 11-3/4"D. 16 pounds. S 47 5 U 0
[ ]

Model 890A Dynamic Beta In-Circuit
Transistor Tester

Unique impedance neutralizing circuit measures AC Beta accurately in or
out of circuit,

. Measures followang in-circuit parameters: AC Beta, transistor input resistance.
base-emmiter circurt impedance, ..

. Measures AC Beta, Ig and lgpq out of circuit.

SPECIFICATIONS
leho Measurement Range: 0 to 50 microamperes,

Beta Ranges: 0-50, 0-100, 0-200, Accuracy: + 5% for circuit impedance above
150 ohms,

Collector Test Current: Variable, 0 to 10 milliamperes.
Collector Test Voltages: Variable, 1.5 3 and 4.5 volis.
lc Range: 0 to 10 milliamperes.

AC Test Signal: Variable 1000-Hz sine wave. Calibration setting at 5-microampere
base current.

Transistor Input Resistance Range: 50 to 10,000 ohms.

Circuit Input Impedance Range: 100 to 100,000 ohms.
Batteries Required: One 22.5-volt; four 1.5-volt batteries, 2 3 5 UU
Dimensions; 6-1/2"H x 10-3/4"W x 9"D. 7-3/4 pounds. "

INSTRUMENTATION & CONTROLS DIVISION I c

THE HICKOK ELECTRICAL INSTRUMENT CO. H KD K
10514 Dupont Avenue = Cleveland, Ohio 44108
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Test Instruments- for Service, Industry, Education

For over 50 years, Hickok has been a leading U.S. developer of precision test instrumentation. Now all of this experience
and quality is available in a full line of instruments for every purpose. Here’s why Hickok is your best investment.

Technology, Innovation

Hickok instruments are the most modern available featuring the latest
designs and technologies. Hickok has long been a leader in the application

of MOS, custom LSI, CMOS, and other advances to low-cost, precision
instrumentation. Every Hickok product incorporates exclusive user-oriented
features for added measurement capability, versatility and ease of operation.

Quality, Reliability

Hickok instruments are engineered for high performance and maximum
reliability, using rugged glass-epoxy PC board construction throughout
with extensive use of integrated circuits. Rigid quality control procedures
including heat cycling, environmental checks, and constant in-process
inspection assures years of trouble-free operation.

American Design and Manufacturing

Consistant top performance on every instrument is inherent because these
products are designed, developed and built by Hickok, not just imported
or marketed products of another manufacturer. Full control from design
and raw materials to finished product guarantees maximum value at
competitive prices.

givisdidimdidiasrindinnbinn iii=- o
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TWO-YEAR WARRANTY

We stand behind our test instruments with the best

warranty in the business. Instead of the usual 60 to 30

=4 days, Hickok's warranty protects you for a full 2 years

=22 (unconditionally for the first year, only a nominal ser-

a8 vice charge during the second year). In every way, you
=t . get more from Hickok.
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INDEX: Model Page HICKDK test instruments are available from:
Waveform generator . . . . . . . . .. 270 2

Digital Multimeter . . . . . . . . . .. 334 3

Oscilloscapes . - . - . . e o o e s 511,512 4.5

Semiconductor Curve Tracer . . . . 440 &)

Semiconductor Testers ., . . . . . . 220, 215 7,8

Color Bar Generators . . . . . . . . 239, 246 9

FET Multimeters . . . . ... . .. 350, 370 10, 11

CRT Tester/Rejuvenator . . . . . . 265 12

Emission Tube Tester . . . . . . . . 230 13

Mutual Conductance Tube Testers 539C, 6000A 14

ACCESSOFieS. . . « v « & u s AT 15
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Accessories

MODEL
SP-5
100-178
TP-3
P/N 12450-463
TP-4
P/N 16970-111 (not shown)
VP-7
Models 334 and 370. P/N 16970-112 (not shown)
RC-1
215, P/N 20800-421
CA-5

DESCRIPTION

Oscilloscope Probe — combination 10:1/Direct. for use with Models 511 and 512. P/N
$29.95

E-Z Hook test lead set, for use with Models 215, 220, 440 or other applications where
high density circuits are encountered. Set includes 3 color coded leads with banana jack.

$5.95

Tri-contact probe for in-circuit transister testing. For use with Models 215, 220 an$d 440,
16.50

Shielded test probe set with switchable 100K isolation or direct operation. For use with
$9.95

Recharger. For use with nickel-cadmium batteries (Eveready N88) on Models 23% and
6.25

Universal adapter for modernizing older Hickok tube testers. Contains sockets for 5 and
7-pin Nuvistors, Novars, Compactron and 10-pin tubes. Current set-up data included. For
use with Models 533A, 539B, 600A, 605A, 750, 752, 800, 1575, 6000, 6005 and
Cardmatic testers. 1-1/2"H x 7-1/2"W x 4”D. 1-1/2 pounds. P/N 1050-164 $75.00

. . .Extend the value of your instruments

- . - APPLICATIONS
Additional Accessories o
(Available from our Factory Service Dept.) % . ;.,

TUBE TEST ADAPTERS PART NO. |® ol

CRT-1 Picture Tube Adapter for Tube Testers (B/W Only) 1050-114

RSP-AC  Accessory Socket Assembly for Mod. 6000A 1050-145

SA-1 Subminiature Adapter for Model 6000A 1050-94

SA-2 Subminiature Adapter for Tube Testers 1050-99

SA-3 Nuvistor Adapter for Tube Testers 1050-127

SA-4 Novar Adapter for Tube Testers 1050-144

SA-b Adapter for Testing 8298 and 832 Tube Types 1050-107 "4‘;
SA-T Acorn Adapter for Tube Testers 1050-9 "#‘*#
SA-8 Magnoval Adapter for Tube Testers 1050-168 SRS
SA-9 Pencil-type Tube Adapter for Tube Testers 1050-121 "é"e‘
SA-11  Decal (10 pin) Adapter for Tube Testers 1060-177 05
SW-4 Socket Saver Set (3 Pcs.) for Tube Tester 1050-60 XX

MISC. ACCESSORIES
Tube Tester data books (state model number)

on Model 334) P/N 100-181
Tilt stand for Model 511, P/N 19455-7

Model 615 Sweep and Marker
Alignment Generator

Magnetic Shield Kit for Models 511, 512. P/N 100-180
Tilt stand/handie kit for Models 246, 220, 270, 370 (std.

-

CA-5

Provides complete T V IF and RF alignment
@ Provides harmonic output on UHF

SPECIFICATIONS
Marker Frequency: 2.5 to 5.5 MHz, 19 to 50 MHz, 54 to 108 MHz, and 108 to 216
MHz harmonic.

Marker Amplitude: 0.25 RMS, attenuation to 0.3 microvolt.
Sweep Frequency: 0-50 MHz, 50-100 MHz and 175-225 MHz.
Sweep Width: Variable, 0-15 MHz, linear within 0.1 dB/MHz.

Retrace Blanking: Built-in and controllable from front panel, provides zero-reference
hase line,

External Sweep Phasing Control: External sweep variable phasing (1709) is controllable
from the front panel for use with oscilloscopes that do not have variable sweep phasing
control.

Built-in Crystal: 4.5-MHz crystal provides dual markers for |F or RF alignment and
signal for inter-carrier sound alignment,

Amplitude Modulation: Marker and crystal oscillators may be amplitude modulated

approximately 30% by 900-Hz internal modulator.
$495.00

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue » Cleveland, Ohio 44108
(216]) 541-B0B0 « TWX: B10-421-8286

Power Requirements: 115-230 volts, 50-60 Hz, 40 watts.
HICKOK

Dimensions; 13-1/4"H x 16-1/4"W x 8"'D. 31 pounds,
the value innovator




An Automatic Dialer
for the Deluxe Mobile

by
John W. Crawford WA4SAM
2471 Pyrenees Court

Reston VA 22091
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BOARD

The unit is a pleasure to
use and also functions
as a conversation piece,
for every time it has
been used, someone
wants to know how |
learned to let my
fingers walk so fast
through a touchtone
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Fig. 1. Code access board schematic. D1-D7: 1N914; Ql: 2N3904 or eguivalent. Note: Increase

R 2 for slower dial rate.

‘I’ ith many autopatch facilities being
added to repeaters around the

country, it is becoming easier to keep in
touch from an automobile with friends,
family or various public services. Expensive
mobile phone or RCC services are no longer
needed for casual conversations. Many
amateurs are adding touchtone encoders to
their rigs, either in the form of a single box
which plugs in to the mike jack on the radio
or more elaborate wired-in units which are
permanently mounted to the dashboard.
Making an autopatch is then easy — one only

RIOI

has to push one or several digits to access the
dial tone, then dial a number. However,
safeguards on many repeaters dictate that an
access code be dialed within a certain time
limit, and then the complete seven digit
telephone number be dialed within another
short time limit. If these times are not
followed, the repeater controls will
disconnect the circuit to avoid tying up a
phone line.

To follow these prescribed limits while

moving in heavy traffic is unwise. Many
accidents or near misses have occurred when
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Fig. 2. Number counter board schematic. D101-D110: IN914; Q101: 2N3904 or equivalent.

Note: Increase R102 for slower dial rate.



amateurs have tried to dial while in motion.
In this area, a four digit access code must be
dialed within 3 seconds and the complete 7
digit telephone number within 7 seconds.
With these facts in mind, the pressure to get
the sequence correct dictates that full
attention be paid to the push-button
switches and not to the road. Not wanting to
pull over to the side in heavy rush hour
traffic or on bumpy under-construction
interstate highways in this area, | have
invariably dialed a wrong number or had
several near misses in the short time my
attention was diverted.

| decided there must be an easier and
safer way. It was relatively mundane to push
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one button without looking rather than
concentrating on pushing several in proper
sequence. After investigating the possibilities
of surplus card dialers (there aren’t any) and
the feasibility of tape recorded touchtones
(it’s too hard to find the number), | decided
to put my dubious education to work.
Obviously, some sort of ripple-through
counter was needed for the repeater access
code and number to be dialed. Some way of
programming any required number was
desired, along with an appropriate touchtone
encoder to interface with the logic and
transmitter. The repeaters in this area (there
are five with autopatch) had several
requirements, both technical and
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Fig. 3. Encoder board schematic. D201-D202: 1N914; Q2071-Q202: 2N3904, MPS-A17, etc.;
Q203-Q204: MPS-A14, S9100, etc. (Darlington); C202, C204: 10 volt tantalum; C201, C203:
50 volt disc; R206: 4 Watt (CTS X201 R2538B or equiv.).
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canal
+12V INPUT |-3-L+ =
FROM POWER 3 :
SWITCH ON PA

LM340 — +5VOLT

L30lI
4mH
500mA
NEL c-
301
0
15

U30I
LM340 }——e +5VOLT

A SOURCE

B SOURCE

TO ENCODER

FROM RADIO | —1 o~
MICROPHONE

FROM RADIO 2 S
MICROPHONE

*PTT & SI/S2

»+|2 SOURCE

» TO RADIO |

AUDIO IN

<FROM ENCODER
BOARD-AUDIO

KI CONTACT
WIRING

Fig. 4. Power supply and switching arrangement for 2 radios. D301: 1N914;
K1: 4PDT 12 V Magnecraft W77CSX-2.
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Fig. 5. Panel wiring. D1-D2: 1N9] 4.
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administrative: Deviation should be within
certain limits (4-5 kHz); no clipping is
allowed; the four digit access code must be
dialed within 3 seconds, and the complete
number within 7 seconds. The administrative
procedures dictated that you: (1) Announce
your call and intention to make an
autopatch; (2) Let the repeater tail drop to
reset the agc; (3) Key in the access code and
let the transmitter drop for dial tone; and
(4) Dial the number. To hang up, any button
on the touchtone pad is depressed. Thus,
one button to dial the entire 4 digit access
code and one button to dial the seven digit
number would be needed. Also, a switched
ground on the push-to-talk line would be
desirable to key the transmitter
automatically. For proper impedance
matching, the microphone circuits should
disconnect and the encoder tones be fed to
the audio input on the transmitter, instead
of placing both in parallel. Since it would be
desirable at times to have a manual entry, a
12 button keyboard should be included. The
memory device could be ROMs, PROMs or
such, but an easy interface was found to be
thumbwheel switches, both for simplicity

and to keep the project from getting away
from me.

| finally devised the circuits of Figs. 1, 2,
3, 4 and 5. This gives both the capacity of
letting the circuit dial the described number
or enabling it to be done manually.
Operating it is quite simple and takes about
2 to 3 seconds. The procedure is as follows:
While stopped at a light or doing
one-at-a-time as my attention to driving
permits<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>