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ifthe 4-BTV
weighs 39% more...
whatdoothers

@usfaE® FIXED STATION FOUR BAND VERTICAL

The 4-BTV is longer for greater aperature, larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually, each
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation, a wide margin in mechanical stability
and far superior electrical performance.

e Lowest SWR—PLUS! without damage to the aluminum tubing.
e Bandwidth at its broadest! SWR 1.6to 1 or * Guaranteed to be easiest assembly of any
better at band edges. multi-band vertical.
e Hustler exclusive trap covers “Spritz" extruded » Antenna has 3%"-24 stud at top to accept RM-75
to otherwise unattainable close tolerances or RM-75-S Hustler resonator for 75 meter
assuring accurate and permanent trap operation when desired.
resonance.

e Top loading on 75 meters for
* Solid one inch fiberglass trap forms for broader bandwidth and higher radiation
optimum electrical and mechanical stability. efficiency! |
¢ Extra heavy duty aluminum mounting bracket * Feed with any length 50 ohm coax.

with low loss— high strength insulators.

» Power capability—full legal limit on SSB and
e All sections 1%" heavy wall, high strength CW.
aluminum. Length 21'5".

+ * Ground mount with or without radials; roof
» Stainless steel clamps permitting adjustment mount with radials.

onesetting for"total band covéra

ge!
40 THROUGH 10 METERS

HUSTLERD 3%

Available from all distributors 15 POUNDS
who recognize the best!
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/3 Magazine (where the action is) is published monthly by 73, Inc., Peterbarough NH
03458 (a good place to live). Subscription rates are a ridiculously low $10 for one
vear worldwide, 517 for two years, and $20 for three years (the buy of the year?).
Second class postage paid at Peterborough NH 03458 and at additional mailing
offices. Phone: 603-924-3873 (hey, don't call much after 4:30 pm EST, okay?).
Microfilm edition — University Microfilms, Ann Arbor M| 48106. Tapes — Science
for the Blind, 332 Rock Hill Rd, Bala Cynwyd PA 19904. Entire contents copyright
1975 by 73, Inc. Say, fine print readers, 73 is growing rapidly and sure could use a
=184 FEB 1976 couple more active hams who are technically ept and maybe can write. You won't
find a much more fun place to work . . . and money isn't everything, right?
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ANY PUBLICITY
IS GOOD PUBLICITY

So the saying goes, anyway . . . just
be sure to spell my name right.
Apropos of the bum dope spread by
jealous competitors re the bonus
November/December issue of 73
which 256-pager came as a terrible
shock to other publishers ... heh,
heh,

One club bulletin editor and two
readers got so unnerved over the
reported rip-off by 73 that they wrote
about it. The only rip-off was the
spurious report that subscribers might
get only eleven issues for the year.

Wwhen 1t became obvious that
nothing was going to stop ARRL inits
madness n going 1o the larger format
tor QST ... and that their satellite
was also going to make the change, we
said what the hell, it makes no sense
from any standpoint, but if that's the
size ads are going to be, then 73 has to
fit the ads or else 73 is out of biz
Okay, as long as we're going to change
size, why not get the jump on ouf
slower compatriots and come out In
December with the first large maga
Zine and drive them crazy.

The first plan was to have the
MNovember and December issues of 73
on their regular schedule and at the
old size, but come out with a special
bonus 1ssue in between the other two
in the large size a "Shape of
Things to Come" issue. The ad depart
ment started selling the idea to adver
tisers and before long we found our-
selves way over our heads in magazine.
QOur staff had more work than they
could handle, with three big issues
coming out at two week intervals. My
solution to the jam-up was to put the
November and December issues
together and make that one issue. This
would fill out the binders with the old
smaller size magazine. The "“Shape”
1Issue would then be the January issue,
but would come out on the December
Issue schedule.

Even so, the work was enough to
put the November/December issue
about a week behind its schedule and
the January Giant issue two weeks
behind. We'll catch up in a couple of
months if we don’t think up any new
ideas for big issues and get the ad
department triggered into a selling
spree again. The more ads, the bigger
the magazine, obviously,

My plan to call the January issue a
December/January issue just to

further confuse everyone was vetoed,
Spoil sports,

EDITORIAL BY WAYNE GREEN

WHERE COMPUTERS ARE AT

Those readers of 73 who are into
microcomputers are in on the ground
floor of something new and exciting, |
don't think many people realize how
incredibly new the low cost computer
field actually is ... in point of fact it
just got started in 1975 with the
introduction of the MITS Altair BB00O
lJI‘UEESEI:IF.

By way of comparison, a computer
system which might have cost
$1,000,000 in 1970 was down to
about $100,000 by 1974 by virtue of
the application of ICs to computers.
These medium priced systems were
called minicomputers . they were
mini in size, but their capability
wasn't much different from most of
the earhier maxis. Then came the
computers-on-a-chuip the Intel
4004, the National IMP-16, the intel
8008, the 4040 and finally the
Intel 80B0. Motorola came up with
the MG6B00, Fairchild with the FB8,
MNational with their PACE, General
Instrument with a C1600, and MOS
Technology with the 6501

T'he micro chips revolutionized the
computer industry again, resulting in
the microcomputer or MICroprocessor,
as it is often called. As with the mini.
only the name and size had changed
. .. the job these micros could handle
were about the same as the bigger
computers . . . but now the price for a
system had dropped from $100,000
to about $10,000.

Have we reached the end of this
progression? Not by any means. The
chip people are still busily at it
designing cheaper and cheaper micro-
Processors the latest is the $25
6501 chip which is a direct replace
ment for the much more expensive
MGEB00 ... and, as engineering costs
are amortized, we can look for these
costs to drop further.

The cost of peripherals will also
drop as firms gear up for mass produc
tion of interface and control chips
which will replace the IC-laden circuit
boards of today. One-chip video
display generators will probably bring
the cost of the video keyboard down
to the $100 range. . . like a black and
white television ... though that may
take three or four years. Right now
anyone that comes out with a $400
video keyboard will make millions of
dnllars . .. until the $350 unit comes
out.

None of the present day tape
storage systems are ideal for small

computer systems and the race is on
to Invent a mass memory storage
system which is geared to the low cost
computer. Small businesses and homes
don’'t need very large storage systems,
nor do they need lightning fast
service, so a tape system which would
allow you to get your data in a few
seconds would cut the mustard . . . a
good trade off against price,

There are fantastic opportunities in
the small computer market for making
large gobs of money. There will
probably be more computers sold in
the next vyear than there are in
existence in the world today ... and
maybe five to ten times that many in
the next year. The hobbyist of today
who gets 10 know the field and is able
to take advantage of what he knows
could be the mogul of tomorrow.

By way of getting used to how
early we are in the field. as of late
summer 1975, to my knowiedge, even
MITS had not yet started shipping
complete computer systems with
floppy disk operating units ... they
were close to 1t. Remember that
MITS, as of this date, was the only
supplier of micro systems in the
country. Several others were about
ready to go. By the time this reaches
print | expect that there will be at
least three, perhaps four, firms supply-
ing operating microcomputer systems

hopefully with working floppy
disk memaories, Floppies will have to
hold until one of the mentioned tape
systems is invented, Flopples are okay
. .. a little limited in capacity . . . and
expensive by hobby standards
31000 to $2000 range.

HAMMING IT UP ON COMPUTERS

How will we be using computers in
amateur radio? Will they further
reduce the quality of contacts, making
them even more mechanical than
today . . . if that i1s possible?

| realize that it is popular 1o bad
mouth developments such as this. but
the fact is that my experience indi
cates that it may well be that amateur
radio never had it so good. Those of
us who have delved into radio Tele
type communications aré not unaware
of the fascination that this mode
holds. We also are probably aware of
some of the reasons for the excite-
ment and fun of RTTY as compared
to CW and SSB.

There are some basic problems
invalved with radiotelephone com-
munications to which we have given
too little consideration, After
spending our childhood years learning



how to talk with people we can see
and hear ... getting feedback from
them as we talk in the way of grunts,
yesses, nods, etc., and even getting
these during telephone conversations

. we are unprepared to handle the
prospect of talking to someone we can
neither hear nor see, We are at a loss
for words ., . . known as mike fright in
beginners known as incredibly
boring contacts and deadly routines in
older timers . .. the 10-4 of the CBers

the endless repetitions of some
amateurs . . . the meaningless descrip
twions of stations, weather, and such,

Most of your life patterns are well
set by the time you are five, and that
includes your ability to talk to people
vou can't see or hear. The result is
that the brain boggles and rational
conversation is virtually impossible.
This may explain the difference
hetween talking to hams in person and
trying to work up anything more than
an exchange of pleasantries over the
air.

With RTTY we find that we have a
lot more time to engage the brain and
give some thought to what we are
trying to say. The result is that in
general our communications are a lot
more interesting . . . more like a series
of letters being exchanged than talk
ing. It is just possible that amateurs
using computers for contact would go
this route. They probably would even
go one step further and keep a tape of
their better efforts so they would be
available during later contacts.

Just imagine what an interesting
story you could work up for a contact
about a recent trip ... a DXpedition

or some good DX worked
some adventures in putting up your
tower ... stories about how a beam
works . . . you could put real life into
your contacts.

Let's move the clock ahead and
imagine a contact in 1978 . .. itis not
yvour computer working his computer,
but it is something like that. You
would get in touch and your screen
would have the hello and a list of
some things you might be interested
in talking about ... perhaps a list of
some things you might be interested
in talking about . .. perhaps a list of
some stories he has on tap for you.
You give an okay to the tower story
and immediately your screen comes
up with the tale of how he read about
this tower . . . got the parts to build it

got it all together and then
couldn’t get it raised! Your screen,
when you give the keyboard a “‘go"”
gives you a couple pictures of the
chap and his friends trying to raise the
tower on slow scan. Then more story
when you give him another "“‘go.”

Does your friend have to sit there
and wait while you do all this? No, of
course not . .. he has gotten the same
type of stuff from your system and is
busy watching the story and pictures
you have on tap for him.

Won't all this take up a lot of the
band? Probably not ... the chances
are that hundreds of contacts will be
carried on in short bursts on a single
channel possibly with a fixed
frequency recemwver . . . Or It may come

down to several fixed channels such as
on FM today.

On the other hand, it might not
work out like that at all . but it
could.

COMPUTERMANIA

Despite a whole lot of effort, | am
still an utter neophyte in the com-
puter field. | want to establish that
before 1 tell you about computers,
Okay?

Now that | am no longer involved
with BYTE magazine, but still haven't
lost my enthusiasm for computers and
their future in Amateur Radio, I'd like
to do everything | can to encourage
them’s as what knows to write for
us'n’s which wants to know ... for
7J.

Now before you start to write, you
computer expert, you ... | want to
lay on you a little thought ... the
great unwashed of us out here don't
even speak your language yet. We
don't know a compiler from an
assembler, OUh, we really want to
know and we're looking for you to
explain the whole works to us In
simple terms which we can under-
stand, not in computer jargon. Just
take a look at the beautiful job Larry
Kahaner has been doing in explaining
the basics of digital design and you'll
get the idea of what we need.

We want to know about computer

design, ham applications of com
puters, the differences between the
various systems such as the 8080
based processors, the 6800 based,

PACE based, etc. Sure, we know that
in the end all of them will do just
about anything we want them to, but
we also want to try and understand
what the differences are and what
these differences mean to us.

We want to know about how to use
our teletype machines ... our tele
vision typewriters our cassette
recorders ... how to interface other
computer eqguipment and use it , .
how good or bad some of the new
hobby computer equipment is and
what we can or can't do with it .
stuff like that.

We want to get a general idea of
what the major computer languages
mean, why which are used and when,
which we should learn and why, and
s0 forth. We want to have an under-
standing of what people mean when
they refer to Fortran, to Basic, to
Cobol, to RPG, to PL, and other
common program languages.

We want to be able to hook up
computer systems and use them . ..
for games ... for hamming
perhaps for printing out the schedule
of Oscar 7 or the times of possible
acquisiton of Oscar for active
Oscarites . .. moonbouncers want to
know where the moon is or even have
a computer point their antenna . ..
and who of us would not like to be
able to keep track of all our ham
contacts in a computer system?

We want to know where we can get
programs for use in our computers,
from the simpler systems such as the
HP-65 on up to Altair 8800, Sphere
6800, SWTPC 6800, Godbout PACE,

etc. The hobby computer field shows
no sign of slowing in its growth.

>0 there you have it . .. we need
articles. Writing for 73 is simple . ..
double space type it with generous
margins, a sketch of diagrams will do
{but be very careful to include every-
thing possible), and the best photos
possible, If you have trouble with
photos send the stuff here and we’ll
take 'em. If you have a source of PC
boards for construction projects be
sure to let the readers know . . . if not
we'll try to find one. We also like to
have a negative of PC boards available
for interested readers if possible.

The best part, perhaps, is that we
pay and pay generously for articles.
Not only are you able to share your
work with others and bring them fun
and happiness, you also get paid . ..
and you get well known, too. Ask
Pete Stark and other regular 73
authors about that! ¥ publishing will
help you in your work or to get a
better job, this is a good medium. Of
the ham magazines which pay for
material, /3 has by a wide margin the
largest circulation, no matter what
you may have read in the way of
half-truths (well, 39.5% truths) else
where, You want your articles to get
the widest distribution, don‘t you?

Get busy, then, and teach us some-

thing about computers ... and try to
remember what it was like to not
know computer language when you
write for us,

1/0O
Articles on digital techniques and
microcomputers will be identified in
/3 from now on (see page 52) with an
1I/O0 mark ... this means Input-
Qutput. A computer can't do any-
thing unless there is something feeding
it input . .. and there is something for
it to feed output to. It seems like a

nice digital type term.

Continued on page 15
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| would ke some information
about, or to see published, an article
on curing the interference from the 15
kHz sweep circuits in TV sets. This
gets really strong in ham receivers on
the 160 and B meter bands.

Also, how about an article on how
to build a battery-operated QRM

»
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| have been etching my own circuit
boards for quite a few months now
and really enjoy it.

Since my boards are for one-of-a
kind projects, | have been using
Datak’s dry transfer etch resist. How-
ever, there are times when a pen
would be handy for large areas or long
lines. | purchased an etch resist pen
and was very unhappy with the
results. | decided to conduct an exper-
iment to determine the best pen for
this purpose. The results are sur-
prising. Here are the results with the
best listed first and the worst listed
last;

1, El Marko Permanent Marker
2. AD| Ink Marker

3. Archer Etch Resist Lacquer
4, Carter's Marks-A-Lot

5. GC Electronics etch resist
pen

6. Eagle Marker

The Lacquer is not a pen but a
bottle with brush, and is hard to use.

Another interesting factor is that
the number 1 and 2 markers are less
than half the price of the etch resist
pen and are readily available in most
discount stores.

Barry N. Shiffrin WB2FPG
Endicott NY

| am looking for a schematic on a
Hallicrafter Model S-40 receiver. Even
the specs on the main power trans
former would help.

Mike Turner
PO Box 85
Fletcher NC 28732

Help Clearinghouse

| note the apparent contradiction
between those who are experiencing
difficulty in finding assistance in
obtaining an amateur license and
those who are only too happy to
provide this needed assistance. From
this situation, the need for these two
groups to get together becomes guite
clear. Why not start a sort of clearing
house of names of clubs and

orint ev

individuals who are willing to provide
assistance’ A prospective amateur
would only need to call or write this
clearinghouse, which would see 1o it
that he was contacted by a local
ham/club for assistance. In reality this
should be a function of the ARRL,
but it is quite apparent they have not
fulfilled this need. This would be an
ideal function for some club to pro-
vide. In the meantime, | would like to
volunteer my services to function in
this role. Any individual/club who is
willing to serve as a helper, anywhere
in the country, is welcomed to call or
write me to start a hist. Any potential
amateurs are also welcomed to con
tact me and | will strive to find
someone to provide assistance 1o you,

Dennis M, Brown WA3URT
Rz=1 Box 1368

Lebanon PA 17042
717-949-2316

| want to tell you about one of
your advertisers . .. Bill Godbout . ..
great! Some time ago | ordered some
parts from him, and would you
believe | got 1 week delivery? That's
what | call service. You always hear
about the “bad’” guys — | just wanted
to let you know about a “good’ one,

Chuck Young WBSTDW
Waverly OH

Rich? — or Crazy?

My November/December issue
arrived a few days ago and | haven't
put it down since. My mouth was
hanging in disbelief as | read WOSYK's
account of his antenna system. It
must be nice to be rich — or is it just
crazy? — hi.

| also enjoyed WIBNN's article
about his Germany days. | always
enjoy the old timers' stories or any
story about an unusual occurrence —
particularly involving ham radio. |
think it is great that 73 encourages
this type of writing, as | find it a very
enjoyable interlude from some of the
monatonous technical articles found
in some of the other mags.

Well, keep up the good stuff!

Mark Morgida WA 1SSW
Billerica MA

locator, using loop antenna (omni
directional), with meter, so a person
could go directly to the noise source?
Have 73 from the first issue, and
always enjoy it. CU on 20.

Gilenn Lay WTADS
Yakima WA

At the Forefront

I'm grateful to 73 Magazine for
being 100% behind its products. | had
some trouble with a 20 wpm code
tape, wrote and requested that it be
replaced, and two weeks later |
received a replacement.

Services such as this will keep /3
Magazine at the forefront. Thank you.

Jeffry M. Blackmon WB2UYI
North Tonawanda NY

HP-45 Fun (Cont.)

| am writing in regard to another
letter which appeared in the Letters
column of the October issue of 73. It
i5 entitled HP-45 Fun from Sig
Peterson 111 of Portiand, Oregon.

The time indicated by the HP-45 1=
NOT accurate. On the HP-45 | own,
the timer indicates 52 seconds after
60 seconds have elapsed. This has
been wverified by checking against
several different clocks, both elec-
trically timed by the generators and
by quartz crystals (which are in use
here on the radar site}, and by
checking with WWVH.

This has presented no major
problem as the 8 second error is
constant and, as long as | can
remember the error, | have been able
to use my HP-45 as an elapsed time
indicator,

There is another set of presets
which do the same thing. They are as
follows:

1. Press the “"RCL" button,

2. Simultaneously press 3 keys:
"R { ", "STO”, and “CHS". After
obtaining the display as shown in Mr.
Peterson’s letter, the remainder of the
operations are the same as shown in
the letter.

As | work with several engineering
types here in the radio shop, and the
White Alice Communications System
section, | was able to borrow an
HP-35 and an HP-55 to try these
programs on. Neither of the other
calculators will duplicate the function,

The HP-XX series of calculators are

Continued on page 74



be my guest

visiting views from around the world

The Time Has Come

The expansion of the phone bands
has been discussed many times in the
past, but very little or nothing has
been done to change things around.
We have today more or less the same
distribution of segments for CW and
phone that we had forty years ago. In
the last decades, ham radio experi-
ments and advances have caused an
extraordinary transformation. To
mention a few: SSB, FM, VHF, UHF,
RTTY, ATV, SSTV, facsimile,
satellites, moonbounce, etc., etc.

With all these modes and fields to
research and experiment, the
spectrum of the bands has remained
the same as when CW and AM were
the prime modes of communications.

The uime has come for a complete
overhauling and restructuring of the
ham bands. We are a technology-
oriented group and it 1s natural that
we must cope with this problem in a
technological way. It is very simple to
feed an appropriate computer with all
the data and information on the
number of hams, modes of operation,
percentage of time on the air, most
used bands and frequencies, traffic
handling, foreign reciprocal licensees
and their operation habits, etc., and
we can come out with a plan for the
appropriate distribution of band
space. You can allocate ten CW signals
on the same space as one SSB, and
logistically the CW segment in the
bands only needs to be a fraction of
the space for SSB. RTTY with narrow
shift is another mode that does not
take too much space.

If you take a good look at the 20
meter band, one of the most popular
and crowded, you will find that Amer-
ican amateurs (Advanced and Extra)
can work phone only from 14.200 to
14.350 (150 kHz), while the spectrum
for CW is from 14.000 to 14.350 for
Extras and 14.025 to 14.350 for
Advanced and General. That means
that you can work the whole band on
CW, but only a fraction on phone.
Why this strange rule if only a small
fraction of active hams work CW?

I am a CW man myself, | have an
Extra ticket, and think that CW is one
of the greatest and sure forms of
communication, but | am not a
fanatic and like to live with reality.

Somebody told me that the reason
for the phone band limitation was an
old international agreement so we

don't QRM the DX stations with our
powerful linears. | think decades ago
this was a very gracious gesture by the
American hams to their colleagues
abroad, But the situation has changed
dramatically. Today these fellows are
using full gallons, and in America we
have thousands of reciprocal licensees
that devote their time to phone
patching and handling traffic for their
countrymen in the USA. | am not
against the reciprocal licensing. | think
it is wonderful. The only trouble is
that this traffic is jamming our narrow
phone bands precisely in the lower
sectors. Please, take the trouble to
tune the 20 meter band from 14.200
to 14,250 and you will hear the traffic
going on,

But here is what happens when you
need tratfic for Cucamanga. You
heard a station on 14.155 broad
casting from Cucamanga, but you
couldn’t call the gentieman and ask

him to phone patch Aunt Myrtle,
because American hams are not
allowed to work phone under 14,200,
You can't even call them in CW,
because most do not know code.
Now, on the other hand, when the
gentleman in Cucamanga needed
Miami, the only thing he had to do is
come over the 14.200 and ask us to
phone patch Aunt Juanita. And we
generally do it. Noblesse oblige.

| don’t think this is a fair situation,
And | don't believe that it is recipro-
cal and just.

We've come a long way. Ham radio
is not spark gap anymore, The tremen-
dous strides in technology, the divers:
fication of modes, the advance of the
state of the art, call for a fast revision
of band allocations and the time 1o do
this is here, NOW.,

Albert H. Coya WB4SNC
Miami FL

Sweet Mystery of Liife

As it may come to any neighbor
hood, scandal trailed across the ridges
recently and one of the local QRPers
ran off with a young widow to live in
idyllic bliss high in the ranges. Finally,
one of the local QRPers had to look
them up, and he came back with the
sad report.

"It sure is something,” the ORPer
reported. “Here he gets up every
morning at the break of day to watch
the sunrise and his bellowing of "Ah,
Sweet Mystery of Life at Last |'ve
Found You’ goes echoing through the
canyons. How do you figure these
things happen to a fine fellow? How
do they happen?””

We had to admit that we had felt
some concern over these events and
finally had to ask the inevitable. “Do
you think he's happy?” we said, and
the QRPer snorted,

"How could anyone be happy,” he
said, “"standing outside in the morning
sunrise and yelling, ‘Oh, now | know
the secret of it all'? And all this time
the morning DX path will be fading
and he has missed all the DX again,
How could one be happy with that?"

Son of a Gun, we had to admit that
he had a point there.

Last week we came across another
one of the local QRpers and we just
had to ask how he had done in the
recent DX Test. Maybe we should
have talked of other things: It was not
joy that crossed the face of the
ORPer, and we had to listen to his
story.

“| figured that in this contest |
would aim for new countries,”” he
explained, “and | latched on to one
that | needed early in the test. But |
called and called and called., And |
never did work him, | never worked
him at all.”

The QRPer paused under the
weight of the emotions that raged
within, but finally he pulled himself
together and was able to continue. |
never did work this fellow | was
calling, | never got him to come back
to my call. Chased him for the whole
weekend but things just did not work
out.”

We were properly sympathetic, for
we also have known the lonely nights
of frustrated DXing. “Who were you
calling?” we asked, and that was
another mistake.

The QRPer shrugged. “UP2KHZ
was the station | needed,” he
mumbled. “He kept giving his call and
| kept calling him all weekend but |
never did work that Lithuanian. The
first UP2 I've heard in years. The first
in years.”

You know something? We thought
this over for a bit, but what could one
say in a situation like this. Only that
often the chase is long and the quarry
elusive. And sometimes one will chase
one thing while thinking it is
something else. And wishing to take
from no man his dream, we said
nothing at all.

Give not your sympathy to the
chaser of the elusive UP2s, he was not
the first to hear the call . . , once there
was a UFQOL on Franz Josef , . .

Reprinted from the West Coast DX
Bulletin.
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Editor:

Robert Baker WATSCX
34 White Pine Drive
Littleton MA 01460

WATT Award

TIARA is now offering an award for
working ten TIARA members within a
year, beginning August 1975, Five of
the ten members must be non-Japan
stations, Send a self-addressed
envelope with sufficient IRCs to
TIARA, 22-5 Oyama-cho, Shibuya-ku,
Tokyo 151, Japan, for a list of call-
signs to look for. QSLs and 500 Yen
lor equivalent) should be sent 1o
JATADN, Fred N. lhara, of CQ Maga-
zine/Japan. His home address is: 8- 4
Tokyu, Matoba, Kawagoe 350 Japan.

STRAIGHT KEY NIGHT
Starts: 0100 GMT Thursday,
January 1, 1976
Ends: 0700 GMT Thursday,
January 1, 1976
(Remember, this is actually
Wednesday, December 31

local time.)

Jan 1
Jan3-4
Jan 10 - 1
Jan 14 - 16
Jan 17 - 18
Jan 17 - 18
Jan 24 - 25
Jan 28 - 29
Jan 31 - Feb 1
Feb7-8
Feb 13-
Feb 14 .
Feb 21 .-
Feb 21 -
Feb 28 -
Mar 6 -
MarG-7
Mar 14 - 15
Mar 20 - 21
Apr3-4
May 1-2
June 4 -7
June 26 - 27
July 3-4
Aug 14 - 16
Sept 11-12
Novb5-8
Nov 13- 14
Nov 14

BRR& &

Straight Key Night

ARRL VHF Sweepstakes

CD Party — CW

DX-YL to NA-YL Contest — CW
CD Party — Phone

QRP — Winter — Contest
Simulated Emergency Test
DX-YL to NA-YL Contest — Phone
French Contest — CW

ARRL DX Contest — Phone
QCWA QSO Party

10-10 Net Winter QSO Party
ARRL DX Contest — CW
YL-OM Contest — Phone

French Contest — Phone

ARRL DX Contest — Phone
YL-OM Contest — CW

South Dakota QSO Party*
ARRL DX Contest — CW
Florida QSO Party

Helvetia 22 Contest (H22)
|IARS/CHC/FHC/HTH QSO Party
ARRL Field Day

QRP — Summer — Contest
European DX Contest — CW
European DX Contest — Phone

IARS/CHC/FHC/HTH QSO Party
European DX Contest — RTTY
OK DX Contest

*Please note the change in date for this contest,

If you have any information on a contest that is not listed, please let me know
as soon as possible, and preferably at least three months prior to the contest

date.

S 1S

Suggested frequencies are the areas of
060 to 08B0 kHz up from the bottom
edge of the band on 80-40-20, 10 kHz
up from the bottom edge of the
MNovice segments. Work CW only using
a straight key. Bugs, keyers, CW key-
boards, etc,, are not allowed., Use
"SKN" in place of “RST"” when
exchanging signal reports.
REPORTS:
Immediately following straight key
night, send a list of the calls of the
stations worked along with your vote
for the best fist heard that night (you
don't have to work him). Send to:
American Radio Relay League, 225
Main Street, Newington CT 06111,
Check the December issue of QST
for any last minute changes in the
contest rules.

ARRL VHF SWEEPSTAKES
Starts: 1400 Your Local Time,
Saturday, January 3, 1976
Ends: 2400 Your Local Time,
Sunday, January 4, 1976

Complete rules for the 29th VHF
Sweepstakes can be found in the
December issue of OST (please check
for any last minute changes in the
rules). Briefly, the rules are as follows:

All amateurs operating on or above
50 MHz are invited to participate,
Contacts between stations in differemt
time zones can be counted only when
the contest period is in progress in
both zones. Foreign stations may only
work stations in ARBL sections,
Crossband work is not allowed as well
as retransmitted signals (repeaters),
Caontacts with aircraft mobiles cannot
count for section multipliers.
EXCHANGE:

QS0 Number, precedence (A = less
than 50 Watts input power), your call,
CK = last 2 digits of year first
licensed, ARRL section or country,
SCORING:

Score one point for each exchange
sent and each received (max. 2 points
per QS0). Each section counts as a
multiplier only once regardless of
band and no more than one foreign
country may be claimed as a section
multiplier. Yukon-NWT counts as a
separate multiplier. Final score is the
total number of QS0 points times the
total number of sections plus 10,
LOGS:

Official logs may be obtained from
ARRL. Send contest logs and sum-
mary sheet to: ARRL, 225 Main
Street, Newington CT 06111.

DX-YL to NA-YL CONTEST
CwW
Starts: 1800 GMT Wednesday,
January 14, 1976
Ends: 1800 GMT Thursday,
January 15, 1976

Phone
Starts: 1B00 GMT Wednesday,
January 28, 1976
Ends: 1800 GMT Thursday,
January 29, 1976

Sponsored by the YLRL, the contest
is open to all licensed YL operators
throughout the world. Contacts with
OMs and net contacts do not count.
General call is “CQ DX YL.” All
bands may be used but no crossband
operation is allowed. Stations may be
worked and counted once on each
band and mode. Phone and CW con-
tacts will be scored as separate
contests, so submit separate logs.
EXCHANGE:

QSO number, RS(T), country or state.
SCORING:

Each QS0 counts one point. Multiply
the number of QS0s by the number
of states or countries worked, |If
running 150 Watts input or less on CW
and 300 Watts PEP or less on phone,
multiply the total score by 1.25 (low
power mult.). Your logs must show
the input power you are running.
LEGAL CONTACTS:

DX-¥YLs will include Hawaii and may
contact all of the North American
continent which includes the states
and Canadian provinces. Alaska Yls
will be counted as DX but may not
contact the Western Canadian
provinces of VES5, VEG6, VE7 and
VEB. Alaskan YLs may contact
Hawaii, the states, or the Eastern
Canadian provinces. Contestants in
the North American area may score
contacts with DX stations, including
Hawaii and Alaska (except as noted
above). The Western Canadian
provinces VES through VEB may not
contact or count Alaska as DX,
LOGS:

Entries in logs must show band
worked at time of contact, time, date
and transmitting power. Please print
or type and use separate logs for
phone or CW. Copies of all logs
showing claimed scores and signed by
the operator must be postmarked not
later than February 5, 1976 and
received by the contest manager not
later than February 19, 1876, or be
disqualified. Send logs to: YLRL Vice
President, Beth Newlin WA7FFG, 826
W. Prince Rd., — 08, Tucson AZ
85706.

AWARDS:

Trophies will be awarded to the first
place winner in each category, a
plaque to the highest combined DX
and NA scores, and certificates to the
second and third place DX and NA
wINners,

QRP-WINTER-CONTEST
Starts: 1500 GMT Saturday,
January 17, 1976



Ends: 1500 GMT Sunday,
January 18, 1976

The contest is organized by the DL
Activity Group-CW. Work 15 hours
maximum during the 24 hour contest
period, with no more than two pause
periods. Select up to 5 bands from
160 to 10 meters. General call is “CQ
ORP TEST.” A station is not handi-
capped if CO/VXO control and VFO
control are used on the same band or
the input power of a commercial rig is
reduced to below 2.5 Watts. QRO
stations — same rules, but work only
QRP stations and sign as “. . ./QRO"";
scoring is the same.

EXCHANGE:

RST, QSO number, and input (1 to
9). Add “x" if transmitter is CO or
VXO-controlled. Example: 579
005/8x.

SCORING:

QS0s with all stations are valid unless
running QRO, then only QSOs with
QRP stations count. Contacts with
your own country count 1 point, own
continent = 2 points, DX = 3 points,
and score 3 additional points for a
QSO with another QRP station (4-6

pts.). Score additional handicaps as
follows: 1 handicap poinmt for each
station using below 3.5 Watts input or
crystal controlled transmitter. Maxi-
mum handicap is 4 for any QSO. Both
stations multiply QS0 points times
the handicap points plus one (QSO
pts. x 5 max.) to find total QSO
points for that contact. Multipliers are
as follows: own continent= 1, DX =2
points per band and country
according to the latest DXCC list, but
call areas in JA, PY, VE, VK, W and
ZS count extra. Final score is total
QS0 points (including handicap pts.)
times the total multiplier.

LOGS:

Send entry including a “mini-log" to:
Hartmut Weber DJ7ST, D-3201 Holle,
Kleine Ohe 5, Fed. Rep. of Germany.
Logs should be sent no later than
February 15, 1976.

1976 FRENCH CONTEST
cw
Starts: 1400 GMT Saturday,
January 31, 1976
Ends: 2200 GMT Sunday,
February 1, 1976

Phone
Starts: 1400 GMT Saturday,
February 28, 1976
Ends: 2200 GMT Sunday,
February 29, 1976
EXCHANGE:
French stations will send RS(T) and
number of department. All other
stations send RS(T) and QSO number.
SCORING:
Score 3 points for each QSO with
French stations or French speaking
countries (DUF, ON, HB, LX, VE2,
OD, HH, 3B, 9U-Q-X). Score 10
points for contacts with F8REF,
department 0.
MULTIPLIER:
Count one multiplier for each
different department, ON province,
HB canton, and French speaking
country per band.
FINAL SCORE:
Final score is the total number of
QSO points times the total multiplier
points.
LOGS:
Send logs to: Lucien Aubry FBTM,
Rue Marceau 53, 91120 Palaiseau,

France.
Continued

RESULTS OF THE 1975 WASHINGTON STATE QSO PARTY

The following list shows all stations that received certificates for their
participation in the contest. VE7Z2Z/W7 was first overall in Washington and
KOGJD/6 was the first overall for outside Washington,

RES

Ai?ska KL7HDX 1.170 points aprirsit
Arizona K7AL 1,978 West Virainia
California KOGJD/6 9,242 Wimmiﬂ
WBKYA 1,590
S ROCIX e CANADA — Manitoba VE4UO 180
WBOGE X 1,944 .
. Ontario VE3EJK 864
Connecticut WATKMP 360
g JAPAN JAZHGA 280
Florida KAHWW 2,204
JATWVK 266
WB40GW 2,200
JATKE 256
WALIN 1,232 Washi State Wi
Georgia WASAPG 540 300 o | .
Winois WOWR 702 W7GHT/M7 won first place from the following 12 counties: Benton, Chelan,
lowa WOPRY 1620 Columbia, Douglas, Ferry, Franklin, Kittitas, Lincoln, Okanogan, Pend Orielle,
K ansas WEBOIAQ 1;224 SpDkEIHE, and Walla Walla.
Kentucky WAKER 572 Other winners are as follows:
Maryland W3YHR 204 Cowlitz county WA7LQQ, WATPMW 13,440 points
Massachusetts WI1AQE 1,066 W7FGD/7 130
Michigan WSBCNL 1,120 Grant county W7GYF 9,045
WBBPFRE 814 King county VETZZ/W7 79,424
Minnesota WBOMAOQO 540 W7YTN 27.144
Mississippi W5RUB 520 K7JCA, WIEXM
Missouri WOOWS 1,824 and WA3DVH 19,482
New Jersey K2JFJ 190 WBSNLE/7 14,617
New Mexico WABYTX 464 WATFHG 12,150
W5TIL 460 WA7UQG 11,660
New York W2MEI 704 WATVBT 11,186
North Carolina WA4AMWP 640 Kitsap county K3USH/7 4 284
Ohio WBCSK 224 Mason county W7IEU, WATFKM 3,102
Oregon K7DRD 180 San Juan county K7NHG 6,437
Pennsylvania W3ARK 500 Snohomish county K7NCG, WATSLO
Rhode Island K1QFD 320 and K7UWT 46,787
South Carolina K4HQU 266 WATZS)/7 126
South Dakota WB@EVQO 1,620 Wahkiakum county WAT7BSQ/7 576
Tennessee WB4WHE/4 600 Whatcom county W7EKM 3,140
Texas WBBFUOD/5 1.560 Whitman county W7YH 29 412 |
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ARRL DX COMPETITION

Phone
Starts: 0007 GMT Saturday,
February 7, 1976
Ends: 2359 GMT Sunday,
February 8, 1976
Starts: 0001 GMT Saturday,
March 6
Ends: 2359 GMT Sunday,
March 7

CW
Starts: 00071 GMT Saturday,
February 21
Ends: 2359 GMT Sunday,
February 22
Starts: 0001 GMT Saturday,
March 20
Ends: 2359 GMT
Sunday, March 21

These rules were taken from last
year's contest, since the ARRL has
not released information as of this
writing. Check the December issue of
QST for complete rules and any last
minute changes.

Briefly, the rules are as follows: All
fixed station amateurs, worldwide, are
invited to participate. All amateurs in
the 48 states and Canada will try to
work as many stations in other parts
of the world as possible. All other
stations will work only W/VE stations.
Entries may be in either the CW or
phone section; each is scored indepen-
dently. Entries are further classified as
single or multiple operator stations,
Single transmitter multi-operator

RESULTS OF THE 1975 FRENCH CONTEST

Number of Participants

CW Phone
France 334 423
French speaking 95 198
Other countries 445 203

Top French Stations (single operator)

F3CY CwW 809,100 points
F8oP Phone 832,688

STSFP CwW 678,624

6WBDY Phone 3,829,184
FEAXV/MM Phone 836,082 (zone 39)

Other Countries (single operator)

Cw LZ1GX 259,449 points
OD5LX 27,880
WE8KPL 25,410
PY7ALC 7,030

Phaone I3MAL 274,298 points
ODGBA 26,635
VE3BS 30,6156
PY1EMM 175,812

Multi-Operator

CwW UK3ABB 286,116 points
UKSABA 83.720

Phone 4U11ITU 113,657
DL@&OC 198,450
UKSCAE B3496

— —

stations will be recognized as a
distinct category from multi-trans-
mitter, multi-operator stations. Two
transmitters on the band at the same
time is prohibited. Single operator
stations may enter in either the all
band, high band, or low band
categories., High band is 20, 15 and 10
meters, while low band is 160, 80 and
40 meters. Operating on a band not
allowed in your class is permitted but
those points will not be counted
toward your total score. Crossband
and crossmode contacts are not
allowed,

EXCHANGE:

W/VE stations will send RS(T) and
state or province. All others send
RS(T) and power, KHG and KL7 are
considered DX,

SCORING:

Score 3 points for each completed
QS0O. Each station may be worked
once on each band on each mode for
contact and multiplier credit. Final
score is the total number of QSO
points times the total number of
countries on each band (for W/VE
stations), or the total number of
continental states plus VE/VO
licensing areas worked on each band
(for DX).

AWARDS:

A plague will be awarded to the
highest single operator DX phone and
CW station (non-W/VE) in each con-
tinent. On both phone and CW, a
certificate will be awarded to the
highest scoring station in each
category and classification in KL7,
KH6, each ARRL section, and each
country where a wvalid entry s
received. Also, a certificate will be
awarded to each non-country winner
DX entramt making 1000 or more
QS0Os on either mode. ARRL-
affiliated clubs may also participate in
club competition as described in QST.

LOGS:

A summary sheet, log sheets, and DX
check-off sheet for each band used is
required from all W/VE entries, DX
entries must submit log sheets and a
summary sheet, Separate logs, sum-
maries, and check sheets are required
for each mode used from all entries
(no check sheets for DX). Logs and
forms are available from ARRL, 225
Main St., Newington CT 06111. Send
completed forms and logs to ARRL at
the address above no later than April
1976.

QCWA QSO PARTY
Starts: 2300 GMT Friday,
February 13, 1976
Ends: 2300 GMT Sunday,
February 15, 1976
Every contact with another QCWA
member will count. Briefly the rules
are as follows; check the OCWA News-
letter for any last minute changes.
EXCHANGE:
QSO Number, QCWA Chapter Name,
and operator’s name. Send “"none” in
place of chapter if not affiliated with
a chapter. Holders of Golden 50 Year
Certificates should add the suffix “D"
after their QSO Number,

SCORING:

Contacts between members living in
their own or adjacent countries count
one point. Contacts between members
living in nearby countries that are
separated by an intervening ocean or
country count as two points. Contacts
between members living on different
continents count as 5 points. Contacts
between any member and a member
with a 50 Year Golden Certificate
count for one additional point. A
contact with the QCWA memorial
station W2MM/4 counts for 2 points.
Stations may be worked both on CW
and phone but only once on each
regardless of band. Multiplier: Each
different chapter represented in your
contacts counts as a multiplier. Final
score is obtained by multiplying the
total number of QSO points by the
total multiplier.

FREQUENCIES:

Phone: 1805-1825, 3940-3960,
7240-7260, 14240-14260
28640-28660, 14280-14300

CW: 1805.-1825, 3540-3560,
7040-7060, 14040-14060
21040-21060, 28040-28060

Contacts made on frequencies outside
the listed bands or on QCWA or other
net frequencies are not valid and will
not count in your total, You may
answer on any frequency in the listed
bands, but you should not stay on any
frequency except that whose last digit
is your call area (Example: W7/K7
would call CQ on 20 meters on 14247
or 14257 if on phone or 14047 or
14057 on CW.) This restriction does
not apply to stations outside the 48
states,

AWARDS:

This year QCWA will award certi-
ficates to chapters with the three
highest aggregate scores. At least three
entries must be received from the
chapter. The “Annual Operating
Award” plaque will be presented to
the highest scorer in the contest.
Presentation of the award will be
made in June, 1976. Scores will be
printed in the June 1976 issue of the
QCWA Newsletter. |f you contact
W2MM/4, include a QSL card of your
own to receive a special memorial card
from QCWA Headquarters.

LOGS:

A sample log may be obtained from
Dave Davis by sending an SASE to
him at: 6971 Grand Vista Way, South,
St. Petersburg FL 33707. Identify
each sheet of your log with your
name, call, address, city, state and zip.
Number pages serially and staple them
together. List your chapter name and
Golden Certificate Number, if you
have one. Logs should show: time
(GMT), freq, call, QSO nr. sent, QSO
nr. received, his chapter, operator's
name, mode, QSO points, and multi-
plier points — for each QS0. Compute
your own score and include it with
your logs. Logs should be mailed not
later than February 15, 1976 to Dave
Davis W4A4GQ at the above address. In
case of controversy, the judges’ inter-
pretation of the rules and their
decision is final.

Continued on page 11



Looking West:

J

Ventura

Bill Pasternak WAGBITF
14725 Titus St. #4
Panorama City CA 91402

The traffic on 101 heading north
seems quite light for this hour on a
Saturday evening ... for long
stretches it seems that this Torino is
the only vehicle on the road ...
another vehicle passes and that sets
me to wondering out loud ... here |
sit at 55 ... the maximum limit that
one can legally travel without the
CBers' pal “Smokey” doing his
number on you, and on a major
freeway with this little traffic on it

. . well, a speeder just stands out like
a sore thumb. Anyone who risks the
wrath of the CHP (California Highway
Patrol) to save a couple of minutes
while enroute from point “A"” to
point “B"", and risks not only his life
but that of everyone else on the
highway, has got to be a "bad guy” In
my book. Besides, the evening is so
clear that to speed would only take a
lot away from the excitement of the
gvents to come later this evening . . .
relax, if you are a few minutes late for
the evening's festivities . . . so what?
... WRBABE, Burt's repeater on Mt.
Wilson, breaks squelch on the
Motorola as | start up arise . . . damn
thing has ears that seem to hear
everywhere and a voice to match ...
well, here’s my chance . , . better give
Bill a call and confirm things ...
“KHGIAF/6 Ventura from WABITF
mobile 6 . . . are you there Bill?" . ..
“WAGITF mobile 6 from KHBIAF/B
: what's your ETA, Bill?"
“About half way there and expect to
be about 10 or 15 late ... go.” ...
“OK ... call me on .52 when you
reach the California Avenue off-ramp.
The hotel is just across the highway
... go." ... "Call you on .52 in about
25 minutes ... 73s for now.
KHBIAF/6 Ventura from WABITF
mobile 6 on highway 101 clear
WRG6ABE" . ..

That, friends, is the way the
weekend began. While most people
attending this year's ARRL South-
western Division Convention had
made their plans weeks earlier, | had
not been sure until about three that
afternoon as to whether | would or
would not make it. Already, | had
missed the first 1% days of the get-
together due to business commit-
ments, but the lure of an event such as
this is just too much for yours truly to
resist. Besides, | had to be there by

noon Sunday to cover the SCRA
meeting for this column. Mainly, | did
not want to miss the banquet this
evening, No, not for the food, though
a good dinner was promised; it was
the keynote speaker at the banquet
that | wanted to hear.

There are very few people that |
truly admire, people who have
developed within their chosen field of
endeavor to a point of true overall
professionalism, to a point where
society recognizes them as being the
best in their business. The man that
was to speak this evening was one of
those few and, as someone involved in
the same profession, though on a far
more limited scale, this was one time
that | intended to be there. Hence the
rush to leave work at 6 pm and be at
the Holiday Inn in Ventura by 8,

From the wvery beginning of the
United States space program, the
broadcast media have always given
coverage of the events top priority.
From the first experimental Vanguard
flights of the late 50s and early 60s, to
Alan Shepard's first manned flight, to
our first moon landing, to last
summer's Apollo-Soyuz joint
U.S.-Soviet venture, we had but to
turn on the one-eyed monster to “be
part” of it

Covering events of this magnitude
takes the skill and talent of many
people, and | suspect that one could
sit and compile lists that might well be
longer than an edition of this maga-
zine. Technicians, engineers, reporters,
editors: Specialists in every aspect of
news dissemination, working with a
combined effort to bring the story to
you at the moment it happens. Pro-
fessionals in the true sense of the
word, and among these one name has
always been a part. One person has
always been a part of space flight
news coverage as far back as | can
remember: Roy Neal of NBC News.
To most Americans he has been one
of the knowledgeable voices that has
guided them through the intricacies of
space flight — both manned and
unmanned. To us, the members of the
amateur radio community, he is more
than that, for he is one of us; he is
Roy KBDUE, an amateur radio oper-
ator in which our entire community
takes pride.

Roy began his talk; one could feel
the silence of his audience, the kind of
silence that is given to show respect
for the person who was about to
address them. He recounted the
subject that he knows well: the
history of space flight from its infant-
hood to the marvel of the Apollo
Soyuz orbital link-up. His explana
tions of how early attempts at media
coverage and the rather crude
methods used back then were even-
tually developed into polished format
as a result of technology gained from
the Space Program itself were
extremely enlightening. Today, we
have come to take live television
pictures from space as commonplace,
but how many of you remember those
tense moments of anguish in the days
before communications satellites?
Waiting for a reporter's voice to
crackle in sometimes heavily QSBing
SSB to note that a safe splashdown
had occurred and our astronaut was
back safely? | do ... it was not all
that long ago.

One might say that Roy took us on
a trip through time: back to the
beginning, up to the present and then
perhaps a peek at the future. He told
us how the knowledge gained as an
amateur radio operator has aided him
in the past and continues to aid him in
developing the communication links
necessary to cover these events. You
could feel the pride that this man has
in being a member of the amateur
radio community. Throughout his talk
he subtly tied his profession as a
broadcast journalist to his love of
amateur radio in a way such that you
could almost feel that the two were
inseparable — yet at the same time
totally independent entities.

| suspect that it was his closing
remarks which caught the imagination
of every amateur present, especially
those of us who are VHF-oriented.
The space shuttle will be the next step
in the story of man’'s conguest of
space and eventually, maybe even in
our own lifetime, men may live on the
moon or other celestial bodies. To
paraphrase Roy, eventually there may
be amateurs on the moon and perhaps
even repeaters up there ... the
pictures that formed in my mind were
unreal. Imagine working the world on
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—_— e o e




10

VHF or UHF with but one sguelch

tail . .. imaging the thrill of the day
when there will be an amateur
repeater on the moon ... the

thoughts just blew my mind com-
pletely. When he finished, there came
an ovation befitting the speaker and
the words spoken.

As | sit here writing this some two
weeks later, | cannot help but think
that | was witness to something
special. | have done much soul search-
ing trying to find a reason for this
feeling, but alas, | can only guess at it.
Maybe it's due to my desire to
emulate people like Roy and his
colleagues (though on a far smaller
scale) here in this column — a feat
that | doubt | will ever achieve. To
take on a responsibility such as
Looking West or any other form of
news reporting endeavor as an ongoing

Roy Neal K6DUE of NBC-TV News speaking at the ARRL Southwestern Division Convention in Ventura. Photo by Bill

project is no easy task. There has got
to be a love of what you are doing and
a sense of responsibility to make sure
vou strive to do your best. In the
many times | have watched Roy on
the “tube’ doing his job, | have
gotten just this feeling — that of the
true professional doing the kind of
work he loves, the kind of work that
is a part of him. Anyhow, for about
40 minutes on the evening of October
25, 1975, in the city of Ventura,
Califormia, there was a special kind of
magic, a magic | will always
remember,

Next month we will tell you a bit
more about the Convention itself, but
for now it's time to get on with some
of the FM news — and that means the
SCRA meeting held in conjunction
with the Convention on Sunday,
October 26th, If | were to choose one

Pasternak WABITF, special processing by George Roberts,

word 1o describe the major accom-
plishment of this particular meeting, it
would be ‘“‘Reunification.” As
reported last month, we were awaiting
the outcome of ""Concord "75," a
meeting that would decide if there
would or would not be a statewide
coordinating council and, if there was,
exactly what form it would take.
Unfortunately, my deadline was about
a week prior to the aforementioned
meeting, S0 we can only now report
that there will indeed be a CARC,
basically along the formative lines
outhned in earlier columns. The newly
reorganized CARC got a real "'shot in
the arm" with the decision of the
SCRA general membership to have the
SCRA formally affiliate with CARC as
southern region 144 MHz and 220
MHz liaison. (I use the word “'liaison”
far lack of a more descriptive word.)
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The SCRA will still retain its own
authority within its administrative
area, and will continue operations as it
has in the past. Its move to affiliate is
one of support of the concept of a
statewide organization overseeing
problems of a statewide or national
nature. It remains now to see if the
Northern California repeater and
remote owners, i.e., the recently
established NARC organization, will
also affiliate,

As it was explained by Gary Wood
WAGEBDTX of the CARC, great care has
been taken to structure the “new"
CARC to prevent any sort of
unilateral power structure from
developing. The directorship will
consist of representatives from each of
the four (yes, | know that past
columns had said three, but at
Concord it was decided that there
would be four regional bodies)
regional coordinating bodies. Each
regional body will appoint three
people to act as area representatives to
the CARC Executive board and any
one member of this board will have
veto power over the actions of the
entire board. The remaining three
board members will be the officials of
the CARC itself, and this body wil/
not involve itself in matters of local
coordination policy or with local
standards and practices. The main
purpose of the “new’” CARC is to
provide the California FM community
with a totally unified front in dealing
with other areas and other organiza-

tions such as the FCC, the ARRL, etc.
The vote to affiliate was unanimous
and, along with SCRA’"s current chair-
man Dick Flanagan, Bob Thornberg
WBEJPI and Dick McKay KG6VGP
were elected as SCRA representatives.
(As SCRA Chairman, Dick Flanagan’s
appointment was automatic. )

| suspect that Gary summed up the
goals of the “"new" CARC best in his
opening remarks. To paraphrase what
he said, at one time about ten years
ago we were all one FM community,
but over the years we have permitted
ourselves to drift apart and become
individual interest groups (such as
repeater and remote). The aim of the
reorganized CARC is to bring all
special interests together once more
under one roof for the continued
well-being of amateur radio, The first
general membership meeting of CARC
will be held here in the southland next
spring, and at that time | hope to be
able to report on some "‘good things"
coming from CARC.

Talking about official recognition,
the amateur radio community really
got some of the best yet. About a year
ago, a group of local amateurs banded
together and formed the Community
Amateur Radio Service, an organiza-
tion that has worked along with the
Los Angeles Police Department in an
effort to help thwart the spread of
crime, These amateurs have devoted
their spare time in public service
toward their community and their
success has been such that the LAPD

has seen fit to issue the following
letter to the CARS people:

William Orienstein
President C.A.R.S.
C/ONB.C.T.V.
J000 W. Alameda
Burbank, California

Dear Mr. Orienstein

Citizen involvement with local police
is of paramount importance in any
crime prevention program, During the
last year your organization has been
instrumental in combating rising crime
patterns within our area. Please
convey our commendation to your
entire organization. Your help has
undoubtedly reduced crime in areas of
deployment and saved our taxpayers
in time and money.

If my office can be of any assistance
during subsequent deployment please
contact me.

(s) L. Binkley, Lieutenant I/
North Hollywood Area
Community Relations Officer

Talk about good public relations!
In my book the foregoing is super
good “'PR" for the amateur radio com-
munity: Amateurs working hand in
hand with the police to make a safer
community for you and me to live in.
We need more groups like this all over
the nation, since the concept of public
service is one of the basic precepts of
amateur radio itself.

from page 8
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TEN-TEN NET
WINTER QSO PARTY
Starts: 0007 GMT Saturday,
February 14, 1976
Ends: 2400 GMT Sunday,
February 15, 1976

The contest is sponsored by the
Ten-Ten International Net of
Southern California, Inc., and is open
to all amateurs — but only 10-10
members are eligible for awards. All
contacts must be made on 10 meters,
any mode, and a station may be
counted only once.
EXCHANGE:
Name, QTH and 10-10 number,
SCORING:
1 point for each contact; 1 point if
with a 10-10 member; 1 point if
outside your own state, province or
country. Maximum of 3 points for
any one contact.
LOGS:
Logs should include date and time of
each contact as well as the required
exchange information,
AWARDS (for 10-10 members only):
Certificates to first and second place
winners in each US district, Alaska,
Hawaii; each VE district; Central
America and Caribbean; South
America; Europe; Africa and South
Atlantic; Asia and Northern Pacific;
Australia, New Zealand and South
Pacific. Send logs to Grace Dunlap

[T

RESULTS OF THE 1975 QRP — SUMMER — CONTEST
QRP Section (first 10 places of 54 entries)
Call Paints Band's Input Power
1. WBILGZ/9 12908 40 3 Watts
2. GW4D0OO0 10976 40-15 9&5
3. G3IGU 8088 160-15 3&8
4. G3DNF 7688 80-16 3&8
5. HB9QA 6250 160-20 B&3
6. DJ7TMG 6187 80-20 7
7. DLBZG/P 5662 B0-20 2
| 8. DJ3WM 5439 80,20,15 5
9. GW3PG/P 5372 160-20 2&3
10. G3NEO 4986 80-10 2
Best Band Results
Band Call Score
160 DJ1ZB 180
80 DJSIE 2680
40 WBIOLGZ/9 12908
20 OKTMGW/P 1485
15 G3DNF 1040
10 DKBAQA, DK70JA 78
First place in the QRO section {of three entries): DM2FIL/P, with 48 points,

KEMRU, Box 445, La Feria TX
78559, by April 1, 1976. For com-
plete results, see the 710-710 Net
Summer Bulletin, To become a 10-10

member, work any 10 members and
send a list of those contacted along
with $3.00 to the manager in your
district.
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MANSFIELD OH
FEB 8

The Mansfield Mid-Winter Ham-
fest/Auction is now a new day and
location. It will be held on Sunday,
February 8, 1976, at the Richland
County Fairgrounds. Forums, large
indoor flea market area, displays, door
prizes and auction; easy access from
171 and US 30. Registration $1.50 in
advance, $2.00 at the door. Tables for
flea market $1.00 each. Doors open at
9 am; auction begins at 2:00, No
commission charged. Talk-in 3,972.5
kHz 14652 and 146.34/94 MH=z
Additional info and advanced tickets
from Harry Frietchen, Jr., KBJPF,
120 Homewood Rd., Mansfield OH
44906, (419) 529-2801 home; (419)
524-1441 work.

WHEATON IL
FEB 8

The Wheaton Community Radio
Amateurs annual midwinter hamfest is
Sunday, February 8, at the DuPage
County Fairgrounds, Wheaton, |llinois
(Manchester Road, near County Farm
Road), B8 am to 5 pm. Tickets $1.50
advance, %2.00 at the door. For
advance tickets send 51,50 each and a
self-addressed stamped envelope to L
0. Shaw WI0KI, 433 S. Villa Avenue,
Villa Park, llinois 60181. Advance

tickets postmarked no later than
February 1.
TRAVERSE CITY MI

FEB 14

The Cherryland Amateur Radio
Club will hold its third annual Swap n
Shop on Saturday, February 14, 1976
from 89 am to 4 pm at the North-
western Michigan College campus in
Traverse City. Talk-in 146.52 and
3935. Door prizes will be given away.
For more information contact Bill
Mader WASWWM, Box 2, Empire
A_F.S., Ml 49630. Donation is $1.00,

CUYAHOGA FALLS OH
FEB 27

The 1976 Cuyahoga Falls Amateur
Radio Club Annual Auction and Flea
Market will be held on February 27,
1976 at the Bolich Jr. High School,
Cuyahoga Falls, Ohio. Admission
$1.50 advanced registration. Deadline
February 1, 1976. $2.00 night of
auction. Talk-in frequency:
84/24-04/64-52/62. Call: WB8VPV,
Advance tickets: KBVAK and XYL,
3043 De Walt Dr., Akron OH 44312,
216-644-1213.

ROCK FALLS IL
MAR 7

The Sterling Rock Falls Amateur
Radio Society Hamfest will be held
March 7, 1976 at Sterling High School
Field House (bigger and better loca-
tion), 1608 - 4th Avenue, Sterling IL
61081. Tickets $1.50 advance -
$2.00 at door. For info write — Don
VanSant WASPBS, 1104 - b5th
Avenue, Rock Falls IL 61071, Talk-in
94 simplex,

VERO BEACH FL
MAR 20-21

The Bi-Centennial Treasure Coast
Hamfest will be held at the Vero
Beach Community Center Saturday
and Sunday, March 20 and 21, 1976.
Sponsored by Vero Beach Amateur
Radio Club, Inc., and St. Lucie
Repeater Association, P.O. Box 3088,
Vero Beach FL 32960.

WASHINGTON DC
MAR 24

1976 ARRL Technical Sympasium
on Mobile Communications will be
held on the evening of Wednesday,
March 24, 1976 at the Statler Hilton
Hotel, Washington, DC. Areas of
interest are: HF/VHF/UHF mobile
communications, repeater technology
and operations, signaling and control

technigues, special mobile communi-
cations (AMSAT, ATV, RTTY, etc.);
especially subjects of interest to both
amateur and commercial mobile radio
users, Summaries are due by February
1, 1976. Manuscripts, photo of author
and biographical sketch of amateur/
electronic background due by March
1, 1976. Write: Paul Rinaldo K4YKB,
15624 Springvale Ave., MclLean VA
22101 or call (703) 356-8918 even
ings,

ST. CLAIR SHORES mI
APR 4

The South Eastern Michigan Ama-
teur Radio Association is holding its
Eighteenth Annual SEMARA Swap
‘N' Shop on April 4, 1976, from 8 am
EST to 3 pm EST. It will be held at
the South Lake High School in St
Clair Shores, Michigan, on the South-
west comer of Nine Mile Road and
Mack Avenue,

MEADVILLE PA
MAY 1

The Northwestern Pennsylvania
Swapfest will be held May 1, 1976 at
the Crawford County Fairgrounds,
Meadville PA. Free admission. S1 to
display. Flea market begins at 10 am.
Hourly door prizes and refreshments.
Commercial displays welcome, Indoor
if rain. Talk-in 146.04/64 and 146.52
MHz., Details: Crawford Amateur
Radio Society, Box 653, Meadville PA
16335.

JAFFREY NH
MAY 15

The 1st Annual Fly In and Flea
Market will be held Saturday, May 15,
1976 at the Jaffrey Municipal Airport
(Silver Ranch) in Jaffrey, New Hamp-
shire. 73 Magazine will host the event.
Picnic facilities, food stand, great ice
cream, horseback riding available at
Silver Ranch stables across the road
from the airport (200 yds). Plenty of
hangar space for exhibitors, etc. Come
one — come all — if you can't fly —
drive — but get here. Jaffrey is 6 miles
south of Peterborough on U.5. Rt

| am a subscriber to 73 Mag. | think
it is a very fine magazine. This note is
written to thank 73 Magazine for
publishing Ham Help, as appears on
page 6, Nov/Dec, 1975:
| wrote to Fred Kahn WB2TBC for
ham help and within one week
received an informative reply., The
information will be of great value to
me. Thanks to all the fine people at
73 Mag.
Edward Victor WNBSEG
Lake Milton OH

World Radio News, a newspaper
published for hams, 2509 Donner
Way, Sacramento CA 95818, has
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offered 1o supply amateur radio clubs
with the names and addresses of all
amateurs in their respective areas who
are newly licensed or upgraded. Our
club has used this service since June
1975 and has received over 200
names so far.

We send each one a copy of our
newsletter and an invitation to visit
our next meeting. Over 10% have
joined our club and more are coming
each month. We give others the name
of a8 club closer to their homes. A
great service — use it.

Baob Reiley WB2FHN
Hall of Science Radio Club
Flushing NY 11352

Please place my name in your Ham
Help column.

Mark A. Arnold
5022 Herme Place
Apt. E-5

Valdosta GA 31601

Please add my name 1o your list of
Ham Helpers. As a ham I've had the
most fun and learned the most while
helping others get their license or

= )

202.

upgrade. | have an Extra class license
and a First Class Radiotelephone
license and would enjoy sharing my
knowledge with others interested in
ham radio. My phone number is
272-4844, |I'm available evenings and
all day Saturday and Sunday. 73 and
keep up the good work.

Tom Frisz WB9IUQ
19455 Staffordshire Dr.
South Bend IN 46637




Avutobiography
of an

Ancient Aviator

W. Sanger Green
1379 E. 15 Street
Brooklyn NY 11230

To transport General
MacArthur | had the real
shaky ship pulled out of
the back of the hangar
and dusted off.

Langley Field Incidents - 1925

Along toward the end of October,
ong of my men told me that his
mather was in serious condition in a
Boston hospital and asked me for a
few days furlough to visit her. | gave
him the furlough and, in addition, |
got Major Westover to authorize a
flight to Boston for him, We started
out early the next morning in a DH
and got as far as Cape May, N.J., when
we were forced down by weather.
Next mormng we got an early start,
stopped at Lakehurst for weather
information, fueled at Mitchel Field,
and got to Boston by early afternoon.
While my passenger was visiting his
mother | tested a Moraine Parasol that
a group had assembled but hadn't
been able to find anyone to flight test.
After inspecting it | offered to take it
off and fly it around for a few
minutes for $25 and another $25 if |
landed it safely. | got my §50, |
stayed the night with the Hal Bazleys.
(| had delivered an LWF plane to him
in 1923.) On the way back the next
day | ran mnto treetop weather
between Bolling and Langley. |
decided that before the trees got any
taller | had better sit down in the first
field that came along. | landed in a
muddy farm field near Mimini Grove,
Va. The farm was run by four
bachelor brothers, They had no
phone, so | got them to hitch up a
horse to a wagon and drive me to the
nearest phone, which was in a small
store three miles away. Then |
checked in with Langley operations so
they wouldn't start a search for us
While at the store | bought 10 Ibs. of
flour, 10 Ibs. of sugar, 10 Ibs. of salt
and a gallon of molasses to take back
to the farm. This was real back
country. The farm was pretty much
self-sustaining, so they were glad to
get the staples | brought in exchange
for dinner, bed and breakfast. They
had no watch or clock on the place —
lived by the sun. No electricity or

running water (a pump over a well in
the yard), but they did have a three
hole back house. By noon the next
day the field had dried out a bit, so |
managed to lift off and get back to
Langley that afternoon.

Sometime in September a young
recruit was assigned to my squadron, |
had a talk with him when he first
reported: a nice kid just out of high
school in the Pennsylvania Dutch
country. He was assigned to one of
the maintenance crews in the hangar.
About the middie of November
several bombers on the line were
idling their engines preparatory 1o a
formation takeoff when, for some
reason, this recruit, who had been told
to remove one of the wheel chocks,
came from under the wing and walked
right into an idling propeller. We sent
a corporal and a tlag home with him,

On the 30th of November my turn
came to fly what they called the
“Model Airway.” This was a weekly
scheduled DH trip that took 5 days,
with stops at 16 Air Service fields
from Detroit to St. Lows, and
averaged about 25 flying hours, Any-
way | was away on this trip when two
of my lieutenants paid oft the
squadron for November. Among those
they paid was the deceased recruit.
The error wasn't discovered until a
couple of manths after all three of our
tours of active duty had ended. The
two lieutenants and | had correspon
dence with the Army on the subject
for the next five years.

Sometime in September | got
orders to provide a bomber and crew
to transport General MacArthur to
Bolling Field, D.C. | got the word that
he was going to either testify at or be
on the court of the Billy Mitchell trial
in Washington. The message was clear
s0 | had the real shaky ship pulled out
of the back of the hangar and dusted
off. | tested the engines, made a short

test hop to make sure it would hang
together, then set her out on the line
to await the General's arrival. Oh! |
forgot. | had my electrician rig a wire
to the rnight engine ignition switch
from a button on the side of my seat.
When the button was pressed, the
right engine would cut out. When
MacArthur arrived, we fitted him out
with helmet and goagles and loaded
him into the copilot seat — and away
we went. | pointed out the empennage
(tail) that was hshtailing i1ts way
behind us and told him that, after all,
we couldn’t expect these WW | stick
and wire planes that were engineered
and built B8 to 10 years ago to last
forever, | also told him that | thought
we were just lucky that there was no
war going on where we had to use the
types of aircraft we had for any
military missions etc., etc. In the
meantime, that right engine kept mis-
behaving. | managed to keep our
average ground speed down to about
50 mph on the trip. Upon our return
to Langley that afternoon Old Wobbly
was put in the back of the hangar

again.

One day | was checking Bill
Winston (an old friend from Carlstrom
Field) out in a bomber. He was an
excellent pilot but he had never flown
a two engine plane. In about twenty
minutes his air work was OK so | told
him to try a landing. Before | go any
further let me explain that in those
days flying fields were all grass — no
runways. So, to get on with the story,
Winston was making a good landing
approach into the wind when | saw a
DH coming in for a landing downwind
— and headed right for us, We were
leveling off when | decided that the
fellow in the DH hadn’t seen us, so |
poured on full power and told
Winston to pull up right, We missed
the DH so Winston took the ship
around and landed it OK. We missed a

collision by about 30 feet. This was
not an enjoyable experience, so | went
right to the feld operations office to
enter a complaint. While | was talking
it over with the operations officer,
who should walk in but Major West-
over, the field Commandant. He was
the pilot of the DH and was all shaken
up. He took the entire blame for the
incident and begged pardon, etc. |
told him that we were all lucky and
should be glad that we hadn’t made
the boys in the hospital heat up that
big pot of wax.

Three or four nights a month we
had to do a tow target mission for the
anti-aircraft and searchlight batteries
at Fortress Monroe. This was a
bomber job, The target was about 25°
x 10° and was made of canvas with
weights to keep it flying as near
horizontal as possible, A tow cord
with release was attached to the tail of
the bomber and then laid on the
ground parallel to the takeoff run for
about 1200 feet to the tow target.
When you took off after dark you
would pick up the target and climb as
fast as possible and proceed to the
Chesapeake side of Fortress Monroe at
about 1500 feet. The searchlights
would try to find the target and pass
it on from one to the next. Then the
anti-aircraft battery would shoot at
(hopefully) the target. We would
make passes over the battery for
about an hour, each time coming over
at a different altitude and from a
different direction. Then we would go
back to Langley, release the cord and
target and land. It was sort of fun
except that sometimes the anti
aircraft shells would come too close
for comfort.

Next month I'll wind up my
Langley Field tour of active duty with
a couple of incidents and jump into
the hotel and restaurant range
business for awhile.
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MICROPROCESSOR/INTERFACE
BOARD OFFERS
MULTI-LEVEL BUSING

A new Plugbord, from Vector Elec-
tronic Company, accommodates up to
two supply wvoltage levels to permit
the use of a wide variety of micro-
processor and interface circuits. Desig
nated Model 4350, the board has
copper cladding on opposite sides for
shielding and to supply primary power
(plus on one side, negative on the
other}). Interwoven zig-zag lines, also
on opposite sides, facilitate power

QDUGTS

distribution. The combination allows
convenient use of both MOS and TTL
devices,

Primary power buses, which pass
under the DIP positions, are unper-
forated and opposite one another.
This provides bypass capacitance for
transient suppression. The zig-zag lines
are also opposite but with the zigs and
zags out-of-phase. There is ample
space and mounting means on the
board for bypass capacitors at each
DIP position and also at the incoming
power position,
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Vector Plugbord Model 4350 (shown with added DIPs) accormmmodates 14-. 16-. 24- and 40-pin DIPs for use in a variety of
circunt applications.

(AN N E N

The large 7 in. by 9.6 in. board will
hold 63 fourteen or sixteen-pin DIPs.
Alternately, five 24-pin micropro
cessors and 45 DIPs may be placed in
the main field. Either socket blocks or
individual socket pins may be
mounted to order, or the board will
mount 40-pin microprocessor (0.6 in,
tab spacing) units. Plugbords may be
purchased bare as Model 4350. Addi-
tional DIPs may be placed in the side
margins or in a large unclad area at the
top of the board. For input/output,
the board has 40/80 etched contacts
spaced on 0.125 in. centers. Unclad
areas may also be used for DIP 1/0
connectors. Alternatively, tape cable
connectors may be attached at the top
or side of the board,

The DIP board, originally
developed for interface with Texas
Instruments’ 98B0 Series computers,
has a8 multitude of general applica
tions. Due to the abundance of extra
0.041 in. dia. holes on tenth-tenth
grid, the board may also be used for
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analog circuitry, mounting resistors
and most other components easily.
Either the Vector P173 Wiring Pencil
technigue (with solder) or wrapped
connections may be used.

On the left side of the board the
letters A" through "I"" mark each
double mine-hole zone. Along the
bottom the letters ‘0" through “Y"
designate vertical zones. Like a road
map, specific components may be
called out by the coordinates. DIP pin
numbers from 1 to 7 are etched into
the clad area. General X-Y coordinate
numerals are shown at top and
bottom.

The Plugbords are made of flame
retardant glass material and have all
surfaces tinned except the contacts
which are nickel-gold. Holes for
ejectors are supplied for easy card
removal.

The boards are priced at $14.95
each in 1-19 quantity, with quantity
discounts available. They are in stock
at Vector Electronic Company and
may also be ordered through the
firm’s AVID distributors in the United
States and Canada,

Vector is a major manufacturer of
sockets, terminals, connectors, printed
circuit boards, card cases, enclosures
and complete packaging systems.

Vector Electronic Company, Inc.,
12460 Gladstone Avenue, Sylmar CA
91342, Phone: (213)-365-9661; TWX:
(910)-496-1539.

NEW MILLEN CATALOG

Remember when you could walk
into a distributor and buy such
goodies as coil forms, switches,
mechanical drives, high voltage con-
nectors and the like? They are still
available factory direct, along with
other goodies, from Millen. Send for
their new catalog. James Millen Mfg,
Co., 150 Exchange St., Malden MA
02148.

3 NEW HUFCO UNITS

Hufco — the makers of the popular
3 digit Communications Counter,
TWS-3, designed specifically to read-
out transmitted frequency —
announces two new Trequency
counters and a prescaler. The two
counters have 300 mV sensitivity and
operate through 250 MHz. They are
called the model TWS-300 and
TWS-600 for three digits and six digits
respectively. Both the three and six
digit units outwardly look identical to
their 30 MHz counterparts {(no pun
intended). Both come equipped with
115 V ac power supplies, but will
work with 12 V dc through a 1 Watt
dropping resistor. The most amazing
thing about the counters is their price:
The TWS-300 is $99.95 kit ($117.95
assembled) and the TWS-600 is only
$119.95 kit ($139.95 assembled).
Currently the units are available only

from the factory, but dealer inquiries
are invited (must be on letterhead).

Hufco’s low cost prescaler works
with any counter, and will multiply
the capability of the counter by 10 up
to 250 MHz. It comes assembled, with
its own power supply on a single PC
board suitable for inserting inside the
case of your present counter. The low
price is $59.95. Low frequency limit
is approximately 1 MHz.

D-D's MAGNIFIER/LAMP

If you've been doing any IC con
struction projects or kit building, you
are well aware that one of your most
important needs is some way to see
what you are doing. Enter the D-D
Enterprises combination magnifying
glass and fluorescent lamp which
clamps on your workbench — or even
a card table, if you are more the
instant workshop type of buiider.

The fact is that you need a lot of
light and a lot of magnification to
make sure that all those holes are
soldered right on PC boards and that
there are no bridges between islands
or plugin contacts. With the D-D you
can work with both hands free and see
exactly what you are doing.

Permission is granted to cut out this
little piece and leave It for the XYL as
a hint for a present, Look for the ads
or write to D-D, Box 7776, San
Francisco CA 94119. Costs less than
S50. Be sure to see the ad in this issue.

from page 3

are things like teletype
machines, television typewriters,
ASCIl output keyboards, cassette
tapes, paper tape ... things like that.
Outputs are mostly the same things.
/0. You'll like it.

|/0 also represents the fundamental
guantities of digital electronics, zero
and one, Okay?

Inputs

IS ANARCHY SO BAD?

While I've only been listening to the
citizens band in New England and
New York, what |'ve been hearing has
been wvery encouraging. The fact is
that the FCC policy of just leaving the
CBers alone has worked out rather
well., The CBers themseilves have
accommodated to the medium and
many of the excesses of the past are
that.

The sunspot minimum has helped
the situation, of course. The ban on
amplifiers has helped, to00.

It’s been ages since |'ve heard any
bad language on CB ... most of the
contacts there are very friendly,
ritualized and superficial . . . but they
are radio contacts and it is a fact that
millions of people are getting a taste
of what radio can do . .. just a taste,
mind you,

Whenever | hear an Amateur bad-
mouthing CB | ask if he has used CB
within the last year or so ... the
answer, without fail, 1s no. | haven't
heard any CB wusers griping much

about CB as it is today. I'm listening
whenever | drive anywhere and find
the road information of great value
and many of the overheard contacts
guite interesting. Most are not,
naturally.

| may be wrong about all these
people who are getting their feet wet
tor the first time in radio communica-
tions being prime material for conver-
sion to Amateur Radio. I'll be most
interested in hearing your luck with
this . . . or lack of it.

Those CBers who are serious
enough about the medium to get
sideband gear seem to be particularly
prime targets for Amateur Radio
¢lasses. 1t's something to think about,

The coming de-regulation of ama-
teur radio may look a little less
frightening to those who feel that
stricter controls are needed rather
than freedom if they spend some time
operating on CB and seeing what a
totally unregulated radio system is
like and how amazingly well it works,

PC COPYRIGHT

Warning ... if you are designing or
manufacturing printed circuit boards
yvou would do well to include a
copyright notice on the board, More
and more manufacturers are regretting
this oversight as bogus boards turn up
in their repair department . . . boards
with their circuits on them, but
obviously made by someone else . .
and poorly made.

Bill Godbout recently got a board
in for repairs ... he couldn‘t believe

it, how could one of his boards be
warped like that? A close inspection
provided the answer: he'd been ripped
off. I've seen np-offs of Southwest
Tech boards too, so there is a lot of
that nonsense going on.

Warning . . . If you are going to buy
a PC board, make sure you get it from
the manufacturer if you are ever going
to want help with repairs. The buck or
two you save by greasing the palm of
a rip-off artist may come to haunt
you. Look for that copyright mark
when you buy a board and watch out
for flaky outfits . .. there are a lot of
them,

FOREIGN LANGUAGE

My first brush with computer folk
was when | decided to investigate the
possibilities of an in-house computer
for 73 Magazine, | quickly found that
the salesmen were unable to commun-
icate with me. | turned to some
ham-computer friends and found that
they, 100, spoke in computer language
and were unable 10 imerface with the
English-speaking world.

What is it that happens to otherwise
normal people when they learn to talk

.de W2NSD/I

HIAL BY WAYNE GREEN
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in computerese? Seemingly they then
forget what it was not to know this
language and to be unable to further
communicate with the non-computer
world, Weird.

We need a lot of fundamental
articles in 73 on microcomputers and
their amateur radio applications, but
we also need to have these written in
either English or, worst case, ham
language. One of these days someone
is going to come along who has
learned the computer field and still
remembers that there was a time when
he was not sure what software subrou-
tines were ... and he is going 1o
become rich and famous as an author.
Well, famous, anyway.

73 SWEEPSTAKES WINNERS

As an experiment /3 ran a subscrip-
tion sweepstakes contest last Fall with
some attractive prizes. The idea was to
create enough energy in subscribers to
get them to send in renewal cards
early and help us to save money by
not having to send three and four
notices.

The first prize was a windjammer
cruise for two ... a ten day extrava
ganza of sailing, skin diving, swimming
and possible DXpeditions among the
rarer Caribbean islands.

The second prize was an lcom
IC-230 with ac power supply . .. and
who couldn’t use one of these ... or
even two?

Third was a Chronex digital watch
... then a MITS 908M calculator, still
one of the best of the breed and way
above most of the hand calculators in
useful functions.

Other prizes awarded were a
cassette recorder, a digital clock for
the shack, an ASC!| output keyboard
and many of the 73 books. In all there
were 117 prizes awarded.

The windjammer cruise for two was
won by P. G. Kaiper WATUMF of
Milwaukie, Oregon. Enjoy.

The I1C-230 went to John Grubs
WBGRT of Sylvania, Ohio, The
Chronex digital watch was won by D.
R. Krusza WB2IUD of Eggertsville,
New York. The MITS calculator went
to WGRDP in Canoga Park, Califomnia,
the ASCI| keyboard to C. P. Isbell
KSEWC in Seguin, Texas, the cassette
recorder went to Mickey Gallagher
WBJRA of Colton, California and the
digital clock for the shack to an L.
Kushner of Burbank, California.

One of these days, when we get
things organized again, we’'ll get
another subscription renewal sweep-
stakes qgoing . . . hopefully on a reqular
basis. Right now things have been
happening so fast that we are having a
difficult time keeping up.

“GET OFF THIS
NET FREQUENCY ..."”

A nice front page article in the
Columbia, South Carolina The State
described how a local amateur (Henry
Randall) helped save a Canadian boat
headed from North Carolina to the
Virgin Islands, The emergency call
came in from VE@MCM/MM with
three Canadians aboard and lost in a
heavy storm for three and a half days
and some 450 miles off course.

The call came while three locals
were having a chat on 75 meters.
Henry sat up with them all might and
helped the Coast Guard find the lost
boat and save the three men. All were
suffering seriously from seasickness
and were too weak to stand up. Two
are, as of this report, still hospitalized
and listed as in serious condition.

The medical advice passed along by
Henry is credited with keeping the
men alive until they were rescued. In
all it was another of those amateur
radio emergency situations t© which
all of us can point with pride.

Well, almost all. There was a chap
in Florida who refused to give his call

‘but who was very insistent that the

emergency be moved down below
3900 kHz so he could conduct his net
This lid wouldn't shut up until some-
one took the time 1o explain o him in
detail why his net frequency was
being used for an emergency. |
suppose we have to have one like that,
right?

Thanks o WA4AIV for the report
on the emergency and nice newspaper
clippings of the amateur radio PR
which resulted.

MOBILE NOISE

A nice article came in recently on
mobile operating, but it had one
striking omission ... there was
nothing about how to get rid of the
worst enemy of mobile contacts . ..
noise, Oh, there have been articles on
this problem in the past, but car
design is keeping up with and passing
the old techmiques.

The tume was when you could
easily isolate the spark coil and set
about getting rid of ignition noise and
things were cool, How many of you
have looked into your engine com-
partment recently? | confidently
raised the long hood of my Datsun
280Z ... hell, |I've been at this for
years, big deal there’s noise in the FM
rig ... and even worse noise on 10m
... a5 a matter of fact you wouldn't
believe the 10m noise.

It didn't take me long to discover
that something has happened to auto-
mobile design ... this car of mine is
packed with cables going all over the
place. | did find the coil, but |
couldn’t find the transistor oscillator
which drives it . . . and that seemed to
be what was garbaging the 10m
receiver. How could | get rid of the
noise when | couldn’t even find the
main elements of the system? Oh, for
wise guys who ask why | didn't get
out the instruction book ... | did,
have you looked at yours? Mine did
not give any hint as to where any
oscillator was located.

The dealer who sold me that car
shook his head over the wild
screeching noise coming out of the
speaker, Seems he has a lot of custo-
mers with the same problem and he
doesn’t know anything to do about it
He did show me a big manual on the
car and | managed to find the
oscillator by tracking through the
electrical system. The diagram was
more complicated than most com-
puter schematics.

—_————— e

Has anyone outl there been able to
quiet the cry of these newfangled
transistor oscillators they're using to
drive spark coils these days? | need to
know and I'm sure a lot of others
would like to know too. If | tell you
something confidentially you'll not be
angry and keep back the mod for
quieting my monster, will you? | lied,
That wasnt 10m where | had all that
noise . . .itwas 11m,

INSTANT CODE?

Well, almost. The fact is that it is
possible, wusing recently discovered
techniques, to learn the code in a
fraction of the time most of the old
timers had to devote to it. It isn't yet
completely painless, but a whole lot
of the sting has been removed.

Funny, the modern system not
only works, it makes sense, too!
About the only thing wrong with it is
that it flies in the face of about 50
years of teaching in the handbooks
and license manuals.

Any old timer will tell you that to
learn the code you have to start slow
and then pick up speed as you learn.
You can learn it that way . . . if you're
got lots of time and patience. That
system has defeated an awful lot of
prospective amateurs who didn't have
the patience it took to do it that way.

Think about it for a moment. The
whole idea is to train your mind to
automatically recognize a sound
pattern and have your hand write a
letter. It's not much different from a
lot of other patterns we teach our-
selves ... tying shoes, driving ..
playing an instrument. But what
happens to the learning process if we
keep changing the sound patterns we
are trying to pattern into the mind?
Morse code at five words per minute
doesn’t sound anything at all like
gight or twelve words per minute.
What we have been doing in the past is
learning to copy &t one speed, then
another, and another . .. driving our-
selves unnecessarily crazy,

The modern system is to learn the
sound of the characters at the speed
you want to copy and just space the
characters to give the mind time to
work. Even at five words per minute
each character should be sent at the
desired 13-per. This will cut a hundred
hour back-breaker into a ten hour
jaunt.

Now, with over 25,000 of the 73
code tape cassettes using this system
in use, and with most of the club-
organized classes using the 73 code
cassettes, few prospective amateurs
are having to slave away with the old
system . . . thank heavens.

The whole cassette project came
from my effort to find out which
code teaching system was best so |
could recommend it in the magazine,
After reviewing everything | could
find, | decided that none were what |
considered up-to-date. | talked with a
couple code tape people and asked if
they had any plans to modernize . .,
no. So | said what the hell and sat
down and made my own master tapes.
It was a grueling experience turning
out a solid hour of absolutely perfect



code without variation in speed. Try it
sometime, you code freaks.

The cassettes now available start
with an introductory one hour tape
that teaches the 40 characters you
need to know . . . letters, numbers and
punctuations. Many people get them
in an hour. For those going for Novice
or Tech there is a six word per minute
tape, one hour of gibberish, unmemor-
izable. Those made of sterner stuff
can go right to the 14 word per
minute tape, It's slow going at first,
but then things fall into place and
instead of copying at five, six, seven,
eight, etc., you find you are copying
at 14! And you also may notice that
the old hump at ten words per minute
just isn’'t there.

The hump was the painful result of
finally being forced by the speed of
the code to stop translating and, at
long last, get started where you should
have in the first place ... automatic
copying. Everything before the hump
was wasted. Some people, with monu-
mental effort, are able to translate
code ... listen to the character and
then remember what it is ... rightup
to almost twelve words per minute. At
this time the speed of the brain won't
hack it further. It's so much more
difficult that it is a real pity when
people get into that bind.

For speed demons | have a 25 wpm
tape. Canadians may prefer the 10
wpm tape. Extra Class devotees will
want the 21 wpm practice tape. |'ve
never heard of anyone failing the FCC
exam when they could copy this tape.

The major problem in copying code
for the FCC is overcoming the panic
of the test. By setting the speed on
the tapes a bit high I've found that
this margin is enough to bring on a
giant sigh of relief when the code test
starts . . . it sounds so slow compared
to the tape that all fear disappears and
the whole thing is a piece of cake. The
FCC tests are in relatively plain lan-
guage too, which gives you an extra
margin since the tapes are in cypher to
prevent memorization,

OSCAR CONTACT

After noting the low level signals of
Oscar 7 in mode A and the beautiful
signals in mode B, | could see which
way | should go. But there were some
serious technical problems between
wanting to get on via Oscar and
actually getting on the air. You don't
yet go out and buy a 432 sideband rig
to poke that signal into Oscar,

The downlink was not much of a
problem. | got a KLM two meter
circularly polarized beam for starters.
Then came the Vanguard converter to
be mounted up at the antenna. That
should do it. About that time my
Signal One gasped and emitted a very
expensive smell. That was going to be
my downlink receiver on 10m. Panic

. eased by some promises by ITC
(which was the manufacturer of the
rig) to fix it. This later was changed to
a deal whereby we would get a couple
of their Multi-2000s in exchange . ..
not quite as good as the converter into
a hot 10m receiver, but usable. We're

still waiting for the Multi's . . . or the
Signal One . . . or something!

Tucker had an old Yaesu 560 in
good shape so we bought that and put
that into the line as a receiver, Oscar
came in fine on this once the antenna
was in place. That was half of the
project . . . well, considering the com
plexity, that was 1/10th.

After a good deal of digging around
| located an outfit in California which
made 28432 MHz tube type con
verters ($140) . .. and | got one. This
meant a second 10m rig to use as an
SSB generator with about one Watt
output to dnve the conwverter. My
Atlas wouldn’t hit the right part. of
the band so | ended up borrowing a
Ten Tec Argonaut from Tufts Radio

bless Tufts. The converter only
had about five Watts output, not
nearly enough to tickle Oscar, particu-
larly after going through a hundred
feet of coax and a phasing section.

Sensing that | was going 10 need
more than a little help with this whole
matter | enlisted Sandy Cole W1PVF
who drove up from Boston not a few
times to work on the antennas, the
equipment, the rotators and the feed
lines. As things got closer to fruition
Chuck Martin WAIKPS and Joe
Polcari WA1PQE swung into action,
digging up power supplies to run this
and that, spending hours on the roof
changing the feedlines and the con
Nectors,

In line with needing more power at
432 MHz, | contacted TPL and even
tually ended up with a not inexpen

sive 432 amplifier. Not inexpensive at
all. But nice,

After checking out the system and
getting it about ready to go, Chuck,
Sandy and Joe came up one Sunday
and spent the better part of the day
getting everything ready. Oscar was
due over in mode B at 8:10 pm
according to our figures. We
adjourned for a leisurely dinner at a
nearby restaurant and then headed
back to the shack, an hour in hand.

Chuck decided to check out the
antenna rotating system ... the pass
would be almost directly overhead. He
swung the beam upward and it stuck!
Ooops. The three of them headed to
the roof with a hack saw to hack off
the back end of the antenna boom
that was hitting the chimney, pre-
venting the 180 swinging of the
antenna vertically ... then they
needed a 10’ step ladder . .. quite a
deal in the black of night in November
on top of a sharply peaked roof. With
minutes 10 spare and much coordina-
tion on 52 via HTs the antennas were
ready to go and the rig fired up.

Picture four people all tuning for
signals, trying to grab the mike and
zero in on received signals. There were
several minutes of arms, legs, body
language, and grunting before my per
sistence won out and | managed to get
momentary control of both the trans-
mitter and the receiver . .. and get a
contact with WABUAP ... 5x5. he
said. | gave him a 5x7. It was exciting.
We'd made it.

Continued on page 144

Chuck WA1KFS, Joe WA 1PQE and Sandy W1PVF work to get the 73 Magazine Oscar antennas into orbit.
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Trekkies, Build this
Starfleet Communicator!

Marc |. Leavey, M.D. WA3AJR

10-J Tentmill Lane
Pikesville MD 21208
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% tar Trek," a television show popular

in the late 1960s, spawned a cult of
followers that cannot be believed. There are
Trekkies in all walks of life, particularly
among college students, electronic engineers,
doctors, and, it is hoped, hams. There are
books, models, and national organizations
devoted to perpetrating the culture of the
United Federation of Planets. In this vein, |
have designed and built a functional model
of a Starship communicator.

The Communicator, as any dyed-in-the-
wool (or velour) Trekkie knows, iIs the
all-purpose, futuristic HT carried by all
landing party personnel. Besides a basic, long
range transceiver, the communicator also
contains a transporter beacon for beaming
up and an emergency distress signal for
urgent transportation. This version, designed
after the 1V model, has all of these features.

On the front panel, there are the
speaker/mike, three LED function lights,
and two control switches. A hinged lid
covers the controls, which serves the dual
function of on/off switch and antenna. The




LED function lights represent ON (Green),
HIGH POWER (Yellow), and EMERGENCY
(Red). Two push-button switches control
the HIGH-LOW power function, and the
EMERGENCY beacon. Opening the Com-
municator lid not only turns the unit on, but
produces the characteristic series of blips
which identifies the hand-held device.

The circuit, shown in Fig. 1, is for the
basic pulse generator that supplies the
effects for the unit. The unijunction tran-
sistor 15 used as a simple oscillator, the
output of which is fed to a 7493 4-bit binary
counter. Four pulses are derived from this,
in a one-half second gate, and fed to a 555,
connected as an audio oscillator. The output
of this goes to a speaker.

The complete communicator schematic is
illustrated in Fig. 2. The LEDs are wired in
series with the pulse generator, and no series
resistors are needed, as current is effectively
limited by the pulse generator. A 200 uF
capacitor i1s needed across the battery to
bypass internal resistance. Two SPDT push
buttons are wired with the LEDs. One

alternately selects the Green or Yellow LED,
to represent LOW or HIGH power. The
second switch normally shorts the Red LED.
When depressed, the short is opened, lighting
the LED, and a current is delivered to pin 4

+39VDC

-A-

O

I

25uF

——"]H—o SPEAKER

QiI~UNIJUNCTION TRANSISTOR (RADIO SHACK 276&-11l OR EQUAL)

Fig. 1. Basic pulse generator.,
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Fig. 2. Complete Communicator schematic, S1: magnetic reed relay. S2, S3:
SPDT push-buttons. LED-1: Green. LED-2: Yellow. LED-3: Red.

of the 555, triggering a continuous oscilla-
tion.

Several techniques were tried for turning
the communicator on when the lid was
opened. The method finally settled upon
was the use of a magnetic reed relay under
the cover, with a small bar magnet mounted
on the antenna lid.

Mechanically, the device is constructed in
an appropriate sized, small wooden jewelry
box. Such boxes are universally used by
jewelers for necklaces, etc., and one can
usually be scrounged from a wife or girl-
friend. The speaker is a small, surplus ear-
phone. Suitable types are available widely
for a couple of dollars. A snap-in pipe bowl
screen, with the snaps removed, serves as a
miniature speaker grille. The LEDs are
press-fit into the front panel, and the
switches mounted conventionally. Four-
teen-gauge wire 15 bent into a rectangle and
covered with window screening for the
antenna lid. Two rings from the center of a
cheap ballpoint pen are soldered to one side,
and the assembly mounted on a plastic tube,

OPERATION INSTRUCTIONS
FOR
SF MOD. 6272 HHC

1. Stand in a reasonably clear area for transmission.

2. Open the unit with a gentle flick of the wrist.

3. Production of several coded blips and illumination of the green telltale indicate the
unit is functioning and ready for use,

4. Speak clearly into the speaker/mike, remembering that this device has an
instantaneous voice operated transmit and receive circuit.

5. If receiving station complains that your signal sounds weak, boost power by
depressing the left push-button. The yellow telltale indicates high power operation. USE
MINIMUM POWER TO GET THE MESSAGE ACROSS!

6. FOR EMERGENCY USE ONLY: Depress the right push-button. The red telltale
comes on, and the automatic beacon is activated. When the button s released, the
telltale extinguishes to conserve power, but the beacon is continuous. Assume transport
position; beam-up should commence within 30 standard seconds.

7. This device is limited to one parsec communications range. As long as a Federation
vessel or receiving monitor is within that range, communications will be possible.
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acquired from an old Bic pen. A small spacer
glued to the bottom of the tube serves as a
mount, and to keep the antenna assembly
from slipping off. In order to activate the
hidden reed relay, a small magnet is glued to
the antenna, near the hinge. All of the
electronics fit comfortably onto a 3 x 5 cm
piece of perfboard, with the wiring done
point-to-point. Detailed construction is left
to the builder, but, with reasonable care, the
finished result should delight any Trekkie.

| would like to extend sincere thanks to
Robert Glaser WA3MSW, who aided
immeasurably in the construction of the
communicator. We would like to note that
construction has been started on a small
transporter. A shortage of dilithium crystals,
however, has stalled the project. Any reader
with an adequate supply is invited to write
to the above address. =
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A. E. Plavcan
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ynthesized receivers are gradually
Sappearing in the marketplace. Their
numbers will increase as the cost of complex
ICs drops. They all operate basically the
same, using the phase lock loop (PLL)
technique of generating L.O. (local oscilla-
tor) frequencies. One crystal is used to
generate the whole range of L.O. frequencies
— each frequency as accurate as the crystal.

Here's a project that will provide you
with several precise (.005%) frequency stan-
dards and also get you familiar with phase
lock loops.

The heart of this unit is the NE562 phase
lock loop. Internally it has a phase com-
parator, adjustable low pass filter, a VCO
(voltage — controlled oscillator) and two
outputs. It also has provisions for inserting a
programmable divider between the phase
comparator and VCO, thus permitting fre-
quencies to be changed.

The frequency range of this device is 1 to
10 MHz in T MHz steps, with an accuracy of
.005% at each frequency (greater accuracy is
possible with a closer tolerance xtal). The
output is a symmetrical square wave at each
frequency that is useful as a scope timebase

calibrator, checking bandwidth and fre-
guency response of HF amplifiers, cali-
brating communication receivers with the
100 kHz output, or as a “clock” for future
IC projects.

All of the ICs (including the NE562) are
readily available from electronic mail order
houses. The remaining few parts you can get
from your junkbox. They are all “or equiva-
lent.”

How It Works

Before we getinto the details of construc-
tion, a little basic operation of phase lock
loops may be helpful. A basic phase lock
loop consists of a phase comparator, a VCO
and a low pass filter, as shown in Fig. 1.

The phase comparator (or phase detector)
has two inputs, the reference frequency and
the output of the VCO, The output of the
phase comparator is a dc control voltage
proportional to the phase difference
between the two input frequencies. The
control voltage equation is V¢ = K(Oef -
Oyco) where K is a constant in volts/radian
and (Oref - Oyco) is the phase difference in



A
Synthesized

IC Frequency
Standard

radians. Now the VCO frequency Is con-
trolled by a dc voltage. As the frequency of
the VCO tends to drift, a phase error
develops and is fed back to the comparator
which compares it with the reference signal
and produces a dc voltage that changes the

frequency of the VCO in the direction that
will reduce the phase error. Since the VCO is
controlled by a dc voltage, any ripple on the
voltage will FM (frequency modulate) the
VCO. That's the purpose of the low pass
filter between the phase comparator and

BREF PHASE
COMPARATOR FILTER

e

vVCO OUTPUT

Piages

\BVCO

Fig. 1. Basic phase lock loop.

REF PHASE

LP

VCO OUTPUT

COMPARATOR FILTER

Fig. 2. Variable divider added to basic phase lock loop.
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resonant) from Jan Crystals, 2400 Crystal Dr., Ft. Myers FL 33901, L1 — .7 microhenry inductor; S1 — rotary switch 4 pole 10
position, Centralab PA-101 5.
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VCO, to reduce this ripple. It also helps to
set the capture range of the loop.

One drawback of Fig. 1 is that it will only
work at one frequency. The output fre-
quency is the same as the reference and
there is no way to change the frequency. If
we put a variable divider (¥N) between the
VCO and the phase comparator feedback
path, we can vary the frequency of the VCO,
then divide it down so that the phase
comparator inputs are always the same. This
allows us to change the VCO yet maintain

the same inputs to the phase comparator.
See Fig. 2.

The control voltage equation now is:
Ve = I‘~'~|:"¢5’rf:i“ - @vcu]

N

where N is the number programmed into the
variable divider. The operation of this
system is the same as the basic loop
described above.

The Reference Circuitry
The circuitry of Q1 is a 10 MHz .005%

crystal controlled oscillator. R2 and R3 is
the bias network. C12 is the feedback
capacitor and is part of the resonant tank
along with C13 and L1. If you don’t have a
.7 uH inductor for L1, you can make your
own by winding 19 turns of #30 magnet
wire (closewound) on a 1/2 Watt resistor
(100k or larger). C13 is 2 680 pF capacitors
in parallel. X1 is a 10 MHz .005% (series
resonant) crystal.

C25 is a coupling capacitor to the follow-
ing IC. Normally, a shaping circuit would be
included here. But the rise and fall tumes at
10 MHz are adequate to trigger the IC. We
will need a diode though (CR1) to clip the
negative going transitions and prevent V,p
breakdown in the IC. IC1, IC2, and IC3 are
wired to divide by 10. The output of 1C3 is
at 10 kHz. This will be the reference signal
for the phase comparator. You'll note that
IC3 is wired a little differently than IC1 and
IC2. This is done so that a symmetrical 10
kHz square wave is fed to the comparator.
R5 reduces the drive level into the compar-
ator.



The Programmable Divider Circuitry

Pin 4 on IC4 is one of the VCO outputs.
R10, R11 and C20 couple the signal out
while still maintaining a dc path for the
emitter in 1C4. This signal is fed into 1C9
which is 1/2 of an SN7413. The SN7413 is a
dual Schmitt trigger. A Schmitt trigger
improves the rise and fall transitions over a
wide range of input frequencies. Since the
output frequency changes from 1 to 10
MHz, suitable transitions are necessary over
the full range of frequencies to insure
positive triggering for the following IC. IC7
IS a prescaler. It divides the output of the
VCO by 10. This was done so that the
programmable divider following (1C6) will
operate at a lower range of frequencies, from
100 kHz to 1 MHz. Propagation delays
and race conditions can cause false triggering
at high frequencies. 1C6 is the programmable
divider. This is where all the switching of the
system takes place. Basically, we want to
divide all frequencies out of the VCO so that
the output of the programmable divider is
always 100 kHz. For example, if the VCO is
at 5 MHz, the prescaler reduces it to 500
kHz and the programmable divider is
switched to =5 and the output is 100 kHz. If
the VCO is at 9 MHz, the programmable
divider is switched to +9 and the output is

100 kHz. IC6 can be switched from =2 to
9. Now at 1 MHz the output of the
prescaler 1s 100 kHz. We don’'t need the
programmable divider here so it is simply
bypassed. The output of 1C6 is further
divided by 10 in IC5, wired to provide a
symmetrical 10 kHz square wave out. R12 is
the same as R5, to reduce the drive to the
phase comparator. R15, CR2 and CR3 are
part of the =7 decoding. CR2 and CR3 can
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Fig. 4. Power supply. R13, R14 — carbon resistors; C22 — 15 V; C23, C24
50 V; Tl — 12.6 V rms power xfmr Allied 6K36HF,; Z1 — 5 V * 5% zener
diode IN4733A; CR4-CR7 — IN4002 (PRV 100 V, 1 A).
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Fig. 5. Programmable counter switching and VCO tuning diagram. C1-C10 — Elmenco DM]0 or DM 15 silver micas (see text);
CR2, CR3— IN118 (germanium),
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be any general purpose germanium diodes.
IC8 inverts the A, B, C, D outputs of 1C6 to
provide the A, B, C, D, outputs to decode
the programmable divider.

So now we have described the develop-
ment of the two input signals to the phase

comparator, one signal as a fixed reference
(@ref) and the other containing the phase
error information (@) from the VCO.

Pins 5 and 6 on the NES62 (I1C4) are
provided for capacity tuning the VCO. As
each frequency is switched, the capacitor

across pins 5 and 6 has to be switched. The
free running frequency of the VCO has to be
tuned within the capture range of the loop.
As mentioned earlier, the low pass filter
determines the capture range of the loop.
C17 and CI18 on pins 13 and 14, respec-
tively, on IC4 are the low pass filter capaci-
tors. When the free running VCO is tuned
within approximately 300 kHz of center
frequency, the loop will lock. The following
chart gives the approximate tuning capaci-
tors for F. at each frequency. They should
all be silver mica.

Fig. 6. PC board,



€1 300 pF
C2 150 pF
C3 100 pF
C4 68 pF
C5 50 pF
Cé6 43 pF
CJ 39 pF
C8 33 pF
9 30 pF
C10 27 pF

Construction

Except for the power supply and divider-
frequency switch, all the parts are mounted
on the 3-7/16" x 5" etched PC board. Holes
are provided on the board for all the wires
going to S1. Sockets can be used for all the
ICs to simplify troubleshooting, if necessary,
or they can be hard wired to the board. |
used the Molex terminals available at elec-
tronic stores.

They're inexpensive and are satisfactory
sockets. Holes are also provided to strap all
the IC power connections. Use magnet wire.
Several circuit jumpers are also needed as
shown on the parts layout. C1 — C10 should
be mounted right on the switch (S1), with
all the common points brought together in
the center. Run a wire to the circuit board.

Final Checkout

Before applying power, check that all the
jumpers are in and the ICs are mounted in
the correct positions. Set the frequency
switch to the 1 MHz position. After you're
sure everything is OK, apply power and
check that the supply voltages are present.
+18 volts should be at the junction of R14
and C24. R14 can be changed to make it
+18 volts. +5 volts should be at the zener
diode. A counter would come in handy here
for the following check but a scope will. do.
A triggered scope is even better. At the
junction of C14 and RS, there should be a
10 kHz square wave approximately 3 volts
peak to peak. This one point checks that the
oscillator is working and also the divider
chain. The same wave shape should be at
the junction of C21, R12. If it is, the loop is
locked at 1 MHz .005%. Repeat the above
for each position of the frequency switch. If
yvou reach a position where both wave shapes
are not the same, check the switch wiring of
the programmable divider. If it's alright,
vou'll have to adjust the tuning capacitor for
that particular channel. Calibrate the scope
using the reference 10 kHz signal. Display
one sguare wave for 10 cm on the scope
(junction C14, R5). Move the probe to the
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Fig. 7. Parts layout.

junction of C21, R12 and adjust the tuning
capacitor until the same wave shape appears.

If the output is to be used as a “clock™ to
drive TTL circuitry, the circuit in Fig. 8 is
suggested.

Use low capacity cabling on the output if
you’re going to run it any distance to
preserve the wave shape. With the front
panel switch in the 2 MHz position, a
symmetrical 100 kHz signal is available on
the front panel for calibrating com-
munication receivers; simply couple the
output (loosely) to the antenna input.m

Miscellaneous Parts List

3¥%"" x 5" copper clad board

Aluminum box

Line cord

On-off switch

Connector

Misc. hardware

ICs available from: B&F Enterprises, 119 Foster
St., Peabody MA 01960; or Solid State Systems,
P.O. Box 773, Columbia MO 65201.

NE
562

to drive logic.

Fig. 8. QOuiput circuit
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TX144B Kit. .
TX144B W/T. .
TX220B Kit. .
TX220B W/T. .

TX432B Kit ., .
TX432B W/T. .

RX50C Kit
RX144C Kit. .
RX144C W(T. .
RX220C . ...

RX432C Kit. .

PA2501H Kit ,

PA2501H W/T.
PA4010H Kit .
PA4010H W/T.

PA144/15 Kit.

PA144/25 Kit .

PA220/15 Kit .
PA432/10 Kit .

PA140/10 ...

PA140/30 . ..

f engineering

MINI- CATALOG 1976

THE WORLD’S MOST COMPLETE LINE

OF

VHF — FM KITS AND EQUIPMENT

transmitter exciter — 1 watt —
2 meters
same as above — factory wired
BRONesIEd: L Ll saitiee wrw arara
transmitter exciter — 1 watt —
I e 5 e e A e o e

same as above — factory wired
and tested

-------------

transmitter exciter 432 MHz . . .

same as above — factory wired

anditesied . L. ocee sia siaie eie 59.95
. 30-60 MHz rcvr w/2 pole 10.7

MHz crystal filter . . . . .. .. .. 59.95

140-170 MHz revr w/2 pole 10.7

MHz crystal filter. . . . . . . . .. 69.95

same as above — factory wired

BNUEESEEE vl e nselsie s 114,95

210-240 MHz rcvr w/2 pole 10.7

MHz crystal filter. . .. .... .. 69.95

432 MHz revr w/2 pole 10.7 MHz

EXYSIRITIRE i won miaba wia e 79.95

accessory filter for above receiver

kits gives 70DB adjacent channel

FEIBETION. v s-e sr 5 iamisin vor 24 8.50

HT144B Kit. .

2 meter — 2w — 4 channel — hand
held xcvr with crystals for 146.52
simplex

lllllllllllllll

2 meter power amp — kit Tw in —
25w out with solid state switching,

Case, CONNECLOIS . . & v s + & 5 5 s 59.95
same as above — factory wired

A tEstEd L . vieee v mmie s 74.95
2 meter power amp — 10w in —

40w out — relay switching 59.95
same as above — factory wired

e sy I e e e 74.95
2 meter power amp — 1w in —

15w out — less case, connectors
and:SWItChInR: . s ers o e 39.95
similar to PA144/15 kit except

ERWRUE: . e vyt e B4 49.95
similar to PA144/15 for 220 MHz 39.95
power amp — similar to PA144/15

except 10w and 432 MHz 49 .95
10w in — 140w out — 2 meter

amp — factory wired and tested 179.95
30w in — 140w out — 2 meter

amp — factory wired and tested 159.95

PSISCKIit. ..

PS15C W/T ..

PS25C Kit . . .

PS25C W/T ..

RPT144 Kit . .
RPT220 Kit . .
RPT432 Kit . .
RPT144 . ...
RPT220 . ...

RPT432 . ...

12 volt — power supply regulator
A e e b

NEW — 15 amp — 12 volt regulated
power supply w/fcase, w/fold-back
current limiting and overvoltage
DESTECEION .. Jr4 ie-stts wie Fchos
same as above — factory wired

AR IRSRE vt b K

NEW — 25 amp — 12 volt regulated
power supply w/case, w/fold-back
current limiting and overvoltage
PECTECTINT b %0 oyt 0 mdin Pk i

same as above — factory wired
and tested

lllllllllllll

repeater — 2 meter — 15w —
complete (less crystals) ......
repeater — 220 MHz — 15w —
complete (less crystals) .. .. ..
repeater — 10 watt — 432 MHz
LIRS eryStals) s oo vie ha e et

repeater — 15 watt — 2 meter —
factory wired and tested .. ...

repeater — 15 watt — 220 MHz —
factory wired and tested . . . ..

repeater — 10 watt — 432 MHz —
factory wired and tested

.....

OTHER PRODUCTS BY VHF ENGINEERING

CD1Kit ....

10 channel receive xtal deck

w/dlode sWitching . . . o0 o0 c s o o o $ 6.95
CD2Kit . ... 10channel xmit deck w/switch

AL HMIEES v v s i sowsien o s 14.95
COR2 Kit . . . complete COR with 3 second and

A INUTE TSNS (oo ais Klidiainte sie o 19.95
SC3 Kit . ... 10channel auto-scan adapter for RX 19.95
Crystals . . .. we stock most repeater & simplex

pairs from 146.0-147.0 (each) .. ... 5.00



PROTECT YOUR
EQUIPIVIENT

E PALR

Full over voltage and over current protection!!!

Now our best selling high current amateur power supplies are even better.

The PS-25C and PS-15C are well filtered and regulated power supplies.
Top quality components insure optimum reliability.

—_—

PS-15C
SPECIFICATIONS

Voltage Output:
adjustable between 12-14V
Load Regulation:
2% from no load to 10 amps
Current Output:
15 amps intermittent (50% duty cycle)
10 amps continuous
Ripple:
50 mV at 10 amps
Weight:
11-1/2 pounds
Size:
11-1/4” x 5-1/2" x 4-3/4"

L} i ey PO L e ) B b $79.95
Wired and tested ....... ... 94.95

ORDER FORM
ltem Part No. Description Price Extension

Mame Touat
Address Shipping

NYS Resident
City Sdles Tax

Total
State Lip Enclosed

Master Charge or

BankAmcrnicard No

Bank Mo,

Expiration Date

Look at these features:

® Over-voltage protection crowbar.

® Electrostatic shield for added transient surge
protection.

® A foldback output limiter operates for loads
outside of the operating range.

® |solation from ground. The circuit is isolated
from the case and ground.

® 115/220 volt input — 50/60 cycle.

® Units are factory wired for 110 volt AC, 50/60
cycle power. A simple jumper will reconfigure
the input for 220 volt AC, 50/60 cycles.

® Temperature range — operating: 0° to +55° C,
® Black anodized aluminum finish.

PS-25C
SPECIFICATIONS

Voltage Output:
adjustable between 10-15V
Load Regulation:
2% from no load to 20 amps
Current Output:
25 amps intermittent (50% duty cycle)
20 amps continuous
Ripple:
50 mV at 20 amps
Weight:
20-1/2 pounds
Size:
12-1/4" x 6-3/4" x 7-1/2"

RIE 2 ont Ve ek s fe R $129.95
Wired and tested .......... 149.95

TERMS: C.O.D., cash or check
with ofdet, We 2lso sccept
BankAmernicard and Master
Charge.

CLAIMS: Notify VHF end the
carvier of damage within
seven [ 7) days of receipt of
shipment, l

B g DIVISION OF BROWNIAN ELECTRONICS CORP
tion from VHF before re.
twrning oy Merchandne, l

PRICES AND SPECIFICA
TIONMNS: Subject to change l
wiithoul AoLICE,

320 WATER 5T. = P.O. BOX 1521
BINGHAMTON, N.Y. 13902 = 607-723-9574
SHIPPING INFORMATION

e e
All shipments are F.O.B, Bing- _

hamton, N.Y. 13902. Ship- master 'charge mmﬂlmn

ments will be made by the
masi convenien! meihod, -ﬁ‘-‘h—
Please include sufficient Tunds l

o cover shipping and handling. I

Allow J to 4 wecks for delivery
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You Can Make
Photo PC Boards

C onstruction of high-quality printed cir-
cuit boards, unfortunately, has never
been a simple matter. Over the years, having
made hundreds of boards, | have tried many
methods, some simple, some complex, some
cheap, some expensive, with varying degrees
of success. The method described here has
been in use for over a year now, and | am
very pleased with the results. It allows me to
make any desired number of high-quality
boards with minimum expense and effort.
Although there is nothing “new to the art”
here, the method described for making
negatives is one which | haven't seen
described in amateur literature.

The steps to follow to make the boards
are as follows:

1. Make up the “master artwork.”

2. Prepare a negative from the artwork.

3. Clean and photo-sensitize the copper-clad
board.

4. Expose the board through the negative.

5. Develop the exposed board.

6. Etch the board.

7. Plate the board if desired for corrosion
resistance and appearance.

Don't let the imposing-looking list above
discourage you — each step, in itself, is
simple, and with reasonable care, is goof-
proof, Let’s take the list one at a time.

Preparing the Artwork

Start with a generous size sheet of trans-
parent mylar or acetate sheet, about a
centimeter bigger on each side than the size
of the board you wish to make. If you are
copying a published circuit which has full-
size layouts, just stick the mylar down with
masking tape over the published circuit.
Then, using either india ink or commercial
prepared patterns and tape, trace the circuit
onto the mylar. If you are designing your
own layout, tape the mylar sheet down on a
piece of grid paper with 1/10" line spacing.
This is very helpful as a device to keep your
lines straight, and keep the component
spacing and layout optimum. Most ICs and
many other parts use lead spacing which are
multiples of 1/10 of an inch — the grid paper
makes it easy to locate component leads
precisely on the layout. | use commercially
available opaque sticky tape for conductor
lines and component pads. Try to arrange
the components to minimize the number of
crossovers — sometimes a simple re-
arrangement will eliminate several cross-
oVvers.

When the layout is finished, check it
against the original artwork or schematic to
be sure it is correct. Don't overlook the fact
that your layout is a bottom view of the



completed PC board, so your component
pins must be connected properly for a
bottom view. Be particularly careful with
ICs — the manufacturer’s drawings generally
identify leads with a top view. | find it very
helpful to redraw the IC on a scratch pad
showing the bottom view of the pins and
refer to it while drafting the circuit. This
really helps when you are trying to cram ten
or fifteen 14 or 16-lead ICs in a small layout.
If you find you have made a mistake, just
peel off the incorrect pattern and stick down
a new one. If you are using india ink and
wish to change the circuit, the easiest way |
have found is to stratch off the incorrect
part with the blade of a sharp knife, being
careful not to damage the mylar. Then,
redraw the circuit.

Preparing the Negative

To do this operation, we will expose
some photographic film to light through the
artwork. This is a darkroom technique, so it
needs to be done under a “safelight.” A
safelight is simply a common lamp with a
filter over it which only allows certain colors
to pass through. These colors are chosen for
their wavelength; the film we will be using is
relatively insensitive to red light. Therefore,
we can use a red filter and illuminate the
work area without danger of ruining the
film.

In use here is an inexpensive safelight
holder with a Kodak 1A filter, and a 25W
household bulb. With this mounted over the
work area, it will provide plenty of illumina-
tion to clearly see each operation.

Inexpensive lithographic black and white
film is used for several reasons. It is a
relatively “slow” film which means it takes
more light for a longer time to expose;
therefore, it is much more forgiving of errors
such as outside light leaking into the dark-
room or overexposure. This type of film is
especially designed for high contrast. Also it
is easy to obtain this film at most any photo
supply shop, and the cost for a piece of
10.1cm x 12.7cm (4” x 5”) film is about
10¢.

Exposing the film is best done in a
“contact frame.” This can be as simple as
sandwiching the artwork and film between a

piece of flat black paper and a piece of clear
glass. The glass serves only as a weight to
hold the artwork and film in close contact to
keep light from leaking under the black
portions of the artwork. A more elaborate

contact frame can be constructed or bought,
but will only make the work more conven-

ient, not better, | use a 150W flood light
for exposure at a distance of 61cm (2’), and
a 2-second exposure time, using my wrist
watch and my finger on the light switch for

timing. The two chemicals for development
can be bought at the same store as the film.
The developing bath | use is a 2-part solution
which is mixed together in equal quantities
just before use; the unmixed solutions can
be stored for long periods without degrada-
ton. The “fix"" solution can even be reused
over and over again, by storing it in an
air-tight bottle, but it is so cheap that | use
fresh solution each time. The developing
bath, however, must be discarded after a
couple of hours use, as its performance
degrades rapidly with use. Follow the manu-
facturer’s directions when mixing the chemi-
cals from the packages. You will need three
developing trays, of a size sufficient to hold
the film under the solutions. These are
generally shallow black plastic trays and are
very inexpensive.

Prepare the trays as follows: line up the
trays, side by side, about 15.5cm (6”) apart.
These trays, from left to right, are for
developing, washing and fixing. Pour equal
quantities of the 2-part developing solution
into the developing tray until it is about half
full. Then half fill the wash tray with
ordinary tap water. The fix tray is half filled
with the fix solution.

Now we are ready to make the negative.
Cleanliness is very important in any photo-
graphic work — dirt or dust smears can show
up on your completed work. Turn on your
safelight and extinguish all other lighting.
Open the package of film and carefully open
the light tight inner container. Take out a
piece of film and immediately close up the
package again so you won't forget later.
Take a good look at the piece of film,
handling it only by the edges. You will
notice that one side is shiny, while the other
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ARTWORK AND PHOTORESIST MATERIALS

1. G, C, Electronics, 400 South Wyman 5t., Rockford IL 61101, offers a free catalog of

l' the full G, C. line of components and chemicals.
2. Bishop Graphics, Inc., 7300 Radford Avenue, North Hollywood CA 91605 offers a
catalog of drafting aids for quantity users.

Many ham-oriented electronics supply houses have G. C. displays with all necessary
materials to make everything except the negatives.

Ferric chloride can be obtained in gallon quantities at many electronic or chemical
supply houses.

Hydrochloric acid for etchant rejuvenation can be obtained from chemical suppliers
or drugstores,

e B

has a dull finish. Place the dull side down in
your contact frame. Then put your artwork
down on top of the film, centering it
carefully, and place the clear glass cover
down on top of that. Expose for approxi-
mately 2 seconds at a distance of about
61cm (2'). Open the frame and extract the
film. Place the exposed film in the develop-
ing solution, shiny side up and rock the tray
slightly to agitate the solution. After a few
seconds, depending on the temperature, you
will see the image start to form on the film.
When the image seems to be fully developed,
wait another 10 or 15 seconds. Then reach
in and grab the film by the edge and pull it
out. Let it drip for a few seconds, and then,
still holding it by the edge, slosh it around in
the wash solution (water) for about 30-45
seconds. Pull it out, let it drip and place it in
the fixer. Rock the fix tray slightly to
agitate for about 5 minutes. After the first
couple of minutes in the fix tray, you can

turn the normal room lighting back on. The
final step is to wash the completed negative

off in warm running water for a few minutes
and hang it up to dry. At this time, hold the
negative up to the light and look it over. The
black areas should be really opaque, and the
clear areas should be perfectly transparent,
with no smearing or fuzzy lines. A little
experimentation with exposure and develop-
ment times will optimize your particular
setup. Frankly, | was amazed at how easy
and non-critical this process is, using litho-
graphic film, compared to the elaborate
setups used to expose and develop high-
speed color film that requires total darkness,
careful temperature control and precision
timing of various steps, My workshop is in
my unheated garage, and | have made
beautiful negatives when the ambient tem-
perature was as low as 60°F. The chemicals
work a little slower at low temperatures, so
just develop slightly longer.

Sensitizing the Copper<clad Board

While ready-made photo sensitized boards
can be purchased, it is much cheaper to do it
yourself. The photoresist is made by many

different companies, but about the most
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convenient and easily obtained is a spray can
made by G.C. Electronics. This resist is
most sensitive to the ultraviolet portion of
the light spectrum, so a common vyellow
“buglight’’ can be safely used for the safe-
light. Also you will need some means of
drying the board after cleaning, and after
spraying on the photoresist. A simple forced
air oven can be made by blowing hot air
from a small electric heater into a cardboard
box — this is the method | use, see Fig. 1.
Monitor the temperature in the box with a
thermometer. The first step is to thoroughly
clean the copper-clad board. Scrub it with
steel wool soap pads, using plenty of water,
until the copper is bright and shiny. Test for
cleanliness by letting water flow across the
surface — dirt or fingerprints will make the
water ‘‘bead’ or “break.” It is very impor-
tant to have the copper surface clean to
insure that the photoresist will adhere
properly. After cleaning, and for all subse-
quent operations, handle the board only by
the edges. Wipe the board with a clean,
lint-free rag, and place it in your ‘“‘oven’ to
dry. Dry for about 20 minutes at 100 to
115" F, then remove and let it cool to room
temperature. The next steps must be done
using only your yellow “bug’ safelight for
illumination. Lean the dry, clean board up
against a newspaper backdrop and spray it
well with the photoresist. Get on a good,
thick coating and be sure to cover the
complete copper surface. Daub off any
excess on the bottom edge of the board, and
place it into the oven, leaning vertically
against the back wall. It is important to dry
the photoresist quickly, as airborne dust
particles will stick to the surface until it
dries. Dryout will take about 15-20 minutes
at 100 to 115" F. Do not overheat the
photoresist as this will destroy its properties.

Exposing and Developing the Board

While the photoresist is drying in the
oven, get your contact frame ready again.
The G.C. photoresist instruction calls for
exposure using ultraviolet or sunlight, but |
get good results using the same 150W photo-
flood lamp as is used for exposing the film.
Since the resist is not as sensitive to this light
as to ultraviolet, it takes longer to properly
expose.

Place the coated board in the contact
frame, and center the negative over the top.
Cover the top with the glass. Expose the
board for about 8 minutes at a distance of
about 30.5cm (1’). After exposure, plunge
the board in the G.C. developing solution for
about a minute, using slight agitation. The
image should form quickly as the unexposed
resist washes off in the solution. Pull the
board out and let the solution evaporate for



a few minutes. The normal room lighting can
come on now, as the board is no longer
light-sensitive. Rinse the board off with
warm water and dry it with a soft cloth,
using a blotting motion. Look the board
over very carefully to make sure the pattern
Is complete, and has no pin holes or breaks.
Defects are generally caused by a lack of
cleanliness. Touch-up can be done with a
resist pen, if necessary.

Etch the Board

My favorite etchant is ferric chloride,
which can be “‘rejuvenated’ and used over
and over. | use a large plastic dish about
20.4cm (8") square and 10.2cm (4") deep
about 2/3 full of the ferric chloride. Heat
speeds up the etching rate, so a glass
aquarium heater is immersed in the solution
to heat it to about 100°F. CAUTION: Never
use any aluminum around ferric chloride as
it reacts very violently. In fact, it is best to
keep any metal away from your etching
tray. To further speed up the etching pro-
cess, you may use air from a small aquarium
pump to “bubble etch” the board. Immerse
a large aquarium aeration stone in the
solution and float the board on the surface,
face down. The pump air bubbling up from
the stone through the ferric chloride etches
the board very rapidly. A fresh batch of
ferric chloride, using bubble etching, will
completely etch a board in about 5 minutes.
After repeated use, the etchant becomes
saturated with all the copper it has dissolved
until it finally refuses to etch away any more
copper. Some of this copper can be removed
from the solution by the addition ol mur-
iatic acid (hydrochloric).

Carefully add about 2 fluid ounces of the
acid per quart of ferric chloride, and let air
bubble up through the solution for 12 to 24
hours. This will rejuvenate the etchant
enough to make it very active again. When it
again becomes saturated, simply repeat the
rejuvenation. The solution gets darker and
darker each time, but | have observed no
adverse effects. | can’t say how many times
this rejuvenation can be successfully carried
out, since | have been using my present
gallon for almost two years. | have added
about a quart of muriatic acid over this
period, and it is still going strong. | owe this
idea, and the bubble-etching technique, to
Larry Hutchinson, who had an excellent
article on the subject in the September,
1971, issue of Ham Radio.

After etching the board, rinse it
thoroughly with running water. Strip the
resist from the unetched areas of the board
with acetone which is much cheaper than
most commercial stripping solutions. Satu-
rate a small piece of cloth with the acetone

and scrub off the resist, then rinse again with
water and dry.

Final Touches

If desired, the board can now be trimmed
to size, drilled and the components soldered
in. However, a much better looking board
can be made by plating the copper with a tin
lead compound. This not only makes the
board much easier to solder, but also insures
the copper surface will not corrode. | use an
electroless plating solution made by The
Dynachem Corporation, Number EBS-250.
To use, heat some of the solution in a pyrex
dish to about 140° F on a hotplate. Dunk
the board in, and in about 20 minutes the
plating is complete. The coating is not very
thick, only about a tenth of a mil, but is
plenty for our purposes. The Shipley Com-
pany in Newton MA also makes a product
called LT-27 immersion tin, but | have not
tried it. After plating is completed, rinse the
board in hot water and dry. You now have a
high-quality printed circuit board which can
be duplicated easily and exactly by reusing
your negative. Be sure to store your nega-
tives and artwork where they will not
become dirty, scratched or otherwise
damaged. | put mine in manila envelopes and
store them in my card file.

Conclusion

The techniques described above represent
the optimum answer in my case to the
tradeoffs between cost, complexity and
quality. My boards now rival commercial
boards in appearance and repeatability.

However, some features of commercial
boards are either too expensive or complex
at this time to duplicate in the average home
workshop. For instance, plated-through
holes, multi-layer construction, wave solder-

~ing and spray etching. In addition, making
double-sided boards, although | have done it,

~is still too difficult and time-consuming to
justify in most cases. | am still looking for
cheap and simple solutions to the above
problems. In the meantime, try it my way —
you'll like the results. ®

PHOTOGRAPHIC MATERIALS
AVAILABLE AT PHOTO SUPPLY SHOP
Film
1. Naccolith Type “P”" 25-10.1 em x 12.7 cm (4" x 5"') sheets for approximately $2.50.

2. DuPont Cronar Engineering Reproduction Film 50 — 10.1 cm x 12.7 cm (4" x 5")
sheets for approximately $5.00. Also available in larger sheets which can be cut to any

desired size,

Film Safelight
Any type — with a 1 A filter — use a 25 — 40 W bulb.

Film Fixing
1. DuPont 18-F Universal Fixer
2. Kodak Universal Fixer

Film Developing
1. DuPont 21D or 24D Litho Developer
2. Kodak Developer
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Adding An Ammeter

to Your Car

n an effort to simplify the operation of
Iautumﬂbiles, most car manufacturers
have, for many vears, incorporated an
“Alternator Indicator Light” on the instru-
ment panel in lieu of the ammeter of days
gone by. While this “Indicator Light”
requires less attention while you are driving,
it does not give you complete information
on the state of your electrical system.

A recent experience with my car brought
this fact to light and convinced me that my
car should have an ammeter. Over a period
of weeks, | was unaware that the output of
my alternator was steadily deteriorating and
not charging the battery properly. Even-
tually the battery completely discharged and
left me stranded away from home. The
outcome from the experience was that | had
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Fig. 1. Ford electrical system with electromechanical type regulator. (Other electrical systems are similar.)



to install a new alternator and | came very
close to completely ruining a relatively new
battery. During the entire time that the
alternator was failing, the indicator light on
the instrument panel would turn off during
normal driving indicating that the alternator
was ‘““charging” and apparently, according to
its indication, there was no problem. It
occurred to me from this experience, that it
would be better to have some type of
indicating ammeter which would indicate
the state of the system as to whether the
battery was being charged or discharged.
This article describes a method of installing
an ammeter into your existing automobile
system without any changes or modification
to the existing system and at a very low cost.
In fact, it is so easy and inexpensive to
incorporate it into your system that you
shouldn't be without one, especially if you
operate mobile radio equipment which adds
an additional drain to your car battery.

Advantages

The system | am about to describe has
several advantages which make it attractive
for an amateur to install in his car. These
advantages are:

(1) All leads are at ground potential, so
there are no problems with shorts in the
system or the necessity of fusing the con-
ductors.

(2) No heavy currents pass through the
indicator, so small conductors may be used.

(3) Although the system makes use of
shunt resistance to measure the current, a
unique method is used so that no additional
voltage drops are added into the present
electrical system.

TERMINAL ON
STARTER RELAY

AMMETER

Fig. 3. Basic electrical system showing resistance in ground path circuit — discharge condition
(engine stopped and electrical loads connected).

TERMINAL ON

STARTER RELAY

\

. TOELECTRICAL

+£ BATTERY
: + | TERMINAL

GROUND AT
ENGINE BLOCK

LOADS

Fig. 2. Simplified diagram excluding the regulator.

(4) It is very easy to add to your existing
electrical system — no changes in existing
Wiring.

(5) The ammeter circuit can easily be
adapted with a switch and resistor to read
system voltage.

(6) It is inexpensive to install and
depending on the type of meter movement
you install, the cost can range anywhere
from $1.50 to $7.00.

With these advantages, | feel certain that
more amateurs will want to install an
ammeter to their car electrical system to
monitor the battery charging rate.

Typical Electrical System

Referring to Fig. 1, a diagram for Ford
Electrical System is presented. This system
incorporates an electromechanical voltage
regulator and is the type used in my own car
(although other systems such as General
Motors are similar). As you can see, the
alternator consists of a stationary 30 stator
winding in which the output goes to a set of
diode rectifiers. These diodes are arranged in
such a manner that the output at the battery

lA- ALTERNATOR
CURRENT

IB- BATTERY
CURRENT

IL-LOAD CURRENT
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terminal of the alternator is always positive.
There is a rotating field which excites the
stator winding during normal operation. As
you can see, the alternator is always con-
nected directly to the battery through a
terminal block, and it is at this point that
the other electrical loads in the car are
connected. The neutral from the stator
winding is grounded through the field relay
winding in the voltage regulator and its
contacts are normally open. When the
ignition switch is turned on, a certain
amount of voltage from the battery is
connected directly to the field through the
charge indicator light on the instrument
panel. After the engine is started, and the
alternator is producing current, the stator
current flowing through the field relay
winding pulls the contacts down which in

turn bypasses the indicator light on the

instrument panel. In other words, as long as
the alternator is producing current of suffi-
cient magnitude to hold the field relay
contacts closed, the charge indicator light
will be off, indicating that the alternator is
producing current.

This system works fine as long as all
elements in the system are operating under
normal circumstances. However, as long as
the alternator is capable of producing
enough current to operate the field relay
contacts, the charge indicator will be ex-
tinguished although there may not be
enough current produced to charge the
battery. Under these circumstances, the
charge indicator light does not give a ftrue
picture of what is happening in the system,
and it also does not indicate the amount of
discharge or charge condition of the battery.

IL=0

AMMETER

Fig. 4. Charging condition — engine running with electrical loads off,

Referring to Fig. 2, | have indicated a
simplified diagram of the battery-alternator
connections without the regulator or field
windings shown. As you can see, the alter-
nator is continuously connected to the
battery and to the other electrical loads
usually at the terminal of the starter relay.
During normal operation of a car, the
alternator performs two functions. First, it
produces enough current to operate the
electrical loads in the car and second, it
produces current to flow back into the
battery to charge the battery during normal
driving conditions. There may be a time
when a faulty alternator does not produce
enough current to do both, and it is under
these circumstances that you may end up
with a dead battery and no forewarning of
that condition.

Also, from the diagram, it appears logical
that the correct location for a charge indi-
cator would be somewhere in the battery
circuit, either between the positive terminal
on the alternator and the positive terminal
on the battery, or between the negative
terminal on the battery and ground. This
indicator should have a zero center scale so
that it would indicate a discharge condition

(battery drain) or indicate a charging con-
dition from the alternator. The usual
method of connection is to add some type
of shunt into the system in order to sample
the amount of current flowing in the con-
ductors to provide an indication. However, if
a shunt is added into the circuit (such as the
Ya Ohm shunts which are used on most
automotive ammeters you can purchase at a
store) you incorporate an additional voltage
drop into the system. By accident, | deter-
mined a wunique feature of automobile
systems which you can make use of in what
| call a built-in shunt condition.

Ground Paths

Referring to Fig. 3, | have indicated a
simplified electrical diagram showing elec-
trical loads connected to the system. This is
a discharge condition in that the engine is
stopped and there i1s no output from the
alternator. Since the alternator remains con-
nected to the system, it would appear that
some drain would also result from the
alternator. However, keep in mind that the
alternator windings are connected to the
positive terminal through diodes, and there-
fore, no reverse current can flow through the
alternator. Under this condition, the alter-
nator current 1A = 0. Applying Kirchhoff's
Law which states the sum of the currents
entering a junction is equal to the sum of the
currents leaving the junction, we have the
battery current IB entering the terminal and
the load current I leaving that junction.



Since the alternator current is equal to zero,
IB = I, or simply stated, the battery is
supplying all of the required power to
operate the load.

Let’s discuss for a minute the theoretical
versus actual conditions. We normally think
of the negative terminals of the battery,
alternator and loads all being grounded
together so that all negative terminals are at
the same potential. However, in most cases,
we are depending on the frame of the car as
a ground return path, and since steel is a
mediocre conductor, there is always some
inherent resistance incorporated into all
automobile electrical systems. | have repre-
sented this resistance as being R1 between
the battery negative terminal and the alter-
nator negative terminal and R2 between the
alternator and the electrical loads. Applying
Ohm’s Law, the voltage drop across RI1
would be:

E=(IB) (R1)

Granted, the resistance of R1 is small, in the
neighborhood of 0.01 to 0.1 Ohms, but the
currents are very large — in the neighbor-
hood of 10 to 30 Amps (except during starts
when it is much higher). Consequently, the
voltage drop across R1 is a measurable
quantity and can be used to indicate which
way the current i1s flowing in the battery-
alternator loop. This is shown on the meter
in Fig. 3 as a discharge situation.

Fig. 4 is a diagram of a basic charge
condition in which the engine is running and
no loads are connected. Again, applying
Kirchhoff’s Law with I = 0 we have: IB is
equal to | A, and the voltage drop across R1
is E = (IB) (R1), but is of the opposite
polarity of the discharge condition in Fig. 3.
As the battery becomes charged, the alter-
nator current charging the battery gradually
tapers off and so will the voltage drop across
R1 so we get a direct indication of the
condition of the battery, and we know
exactly when it has reached full charge
condition.

In Fig. 5 we have a diagram showing
normal operation of the vehicle in which the
engine Is running and certain electrical loads
are connected. Under this situation, again
applying Kirchhoff’s Law, we have Ig and I
leaving the terminal and the alternator
current, | A, entering the terminal. Stated as
an equation, 1A = Ig + IL. This means that
the alternator has to supply enough current
to operate the electrical loads and charge the
battery at the same time. Of course, as the
battery becomes fully charged again, the
battery current will gradually taper off, and
the alternator will be operating mainly to
supply current to the electrical loads con-
nected to the system.

Ohm’s Law Applied

It is apparent that there will be some
voltage drop which can be measured across
this ground path resistance, but just exactly
how much will be measured and how can it
be utilized in a charge indicator?

Let's take for example, that the ground
path has a resistance of only 0.01 Ohms and
that a typical alternator is capable of pro-
ducing at least 30 Amps. The voltage drop
across the ground path of resistance would
then be:

E=1IR=(30) (.01)
Therefore, E = 0.3 volts

This voltage is easily measured and the
instrument may be calibrated in terms of
Amps, that is, 0.1 volts would indicate a
current of 10 Amps.

If the normal charging rate is, for
example, 10 Amps, the voltage measured
would be 0.1 volts. From this example, it is
clearly evident that there is plenty of voltage
available for a sensitive indicator and can be
used to our advantage in a charge indicating
instrument without adding additional shunt
resistance into the electrical system. Our
next problem is to determine how and where
to connect the meter in the circuit.

Basic Ammeter Circuit

Fig. 6 shows the actual circuit used in my
car with a 50 uA meter. This instrument, as
with most instruments (even the very inex-
pensive tuning indicator instruments) can be
converted to a zero center scale instrument
so that my meter now has become a £25 uA
meter. | also installed a meter protector
circuit across the terminals to limit the
current during starting, and added a 2k

AMMETER

Fig. 5. Typical operating condition with battery charging current tapering off.
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resistor Into the circuit to allow for calibra-
tion of the meter.

As | mentioned, the basic movement that
| used was a 0-50 uA meter manufactured by
Midland, Model No. 23-206. However, any
meter may be used, possibly up toa 0-1 mA
meter, depending on your own particular
situation. You may want to use a VOM to
check your particular ground path circuit
under normal conditions to find out how
sensitive a meter movement will be required
in your particular case. After this has been
determined and you have a meter available,

TO GROUND TERMINAL

+25uA
(TYPICAL) \ #A

” ON ALTERNATOR

HOUSING
METER
PROTECTOR
S, o W

,,4 TO NEGATIVE BATTERY

POST

METER IS A MODIFIED BASIC

50pxA MOVEMENT

Fig. 6. Actual diagram for adding an ammeter to car electrical system — no
changes are required to existing wiring.
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the next step is to carefully remove the
plastic cover on the meter. Then, after
removing the two retaining screws of the
dial, it must be carefully slipped out from
under the pointer. Then, all that is neces-
sary is to erase the lettering not required
and to add in new lettering according to
your own particular circumstances.

The next step is to convert the instru-
ment to a zero center scale type instrument.
This is easily accomplished by moving the
zero adjustment until the pointer is at
mid-scale. It is possible to do this on all
instruments that | have seen, including the
little horizontal movements that are avail-
able through surplus outlets for a dollar and
a half. The quality of the instrument is
governed only by your own particular needs.
The final step is to replace the dial and
plastic cover and install the protective diodes
across the meter terminals along with the
multiplier resistor used for calibration.

Installation Details

The next step involves installation in the
car and connecting the meter leads to the
proper points in the electrical system. It is
best to use solid conductor wire of approxi-
mately 18 gauge, and if you can find
Tefloncoated conductors, so much the
better. Since the leads will be near hot parts
of the engine, Teflon-insulated conductors
are more resistant to heat and grease in this
type environment. The two leads from the
instrument circuit should be routed through
any available opening in the fire wall and
around to the alternator and negative

terminal of the battery. One conductor is
connected to the ground terminal on the
alternator housing. The other conductor is
connected to the negative battery terminal
right at the battery post. To check to see if
you have the right polarity, leave the engine
off and turn on some load such as headlights
or press on the brake pedal. The instrument
should swing from the zero center scale to
the left indicating a discharge condition. If it
swings the other way, the leads should be
reversed. The next step is to get a rough
calibration on the instrument. Turn on
headlights or some other load with a known
Amp rating and roughly calibrate the instru-
ment based on this amount of load. If you
have another ammeter, you can use it to
check and calibrate your new instrument.

It is imperative to connect the ammeter
circuit into ground path R1 between the
battery negative terminal and the alternator
ground terminal. Otherwise, If by mistake it
is connected between the battery negative
terminal and ground near some of the
electrical loads, it is easy to see from the
basic diagrams above that you would get
roughly twice the indication on discharge
which is the sum of the voltage drops across
R1 and R2 in a discharge condition. In a
charge condition, the indication will be the
difference between the voltage drops across
R1 and R2 since the voltage drops are in
opposite directions. This obviously will give
you false indications and will be useless as

far as determining the state of charge of
your battery.

Conclusion and Results

You are probably wondering at this point
as to whether or not it would have been
easier to buy one of the commercially
available ammeters for six to ten dollars and
not have the problem of converting another
meter for use in this project. |t is true it may
have been easier, but the meter movement in
commercial automotive instruments is not
known for its quality and there are usually
no means of calibrating the commercial
instrument. Also, most commercially avail-
able instruments make use of an additional
meter shunt into an electrical system of
approximately ¥4 Ohm. Admittedly, this is
not very much resistance to add into a
circuit, but a quarter Ohm at 20 Amps could
introduce an additional voltage drop into the
automobile electrical system.

My particular charge indicator has been in
operation for some time, and it has been a
great help to me in monitoring my auto-
mobile electrical system. Since many ama-
teurs have mobile equipment added into
their cars, | hope this article will be of
benefit to them in keeping their equipment
in top operating condition, =



Henry Radio

has the
amplifier
you want

Never before has one company
manufactured such a broad line of
amateur amplifiers, both vacuum tube
and solid state, for HF, VHF and UHF;
fixed station and mobile; low power and w8
high power. Take your pick from 20 —
models...the world’s finest line of

amateur amplifiers.

2K-4. ..
THE “WORKHORSE"

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of
reliable service, its heavy duty components allow it to loaf
along even at full legal power. If you want to put that

strong clear signal on the air that you‘ve probably heard
from other 2K users, now is the time. Move up to the

2K-4. Floor console or desk model ..$995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER
A high quality linear amplifier designed for commercial
and military uses. The 3K-A employs two rugged Eimac
3-500Z grounded grid triodes for superior linearity

and provides a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 60%. This results

in PEP output in excess of 2000 watts. In addition, the
3K-A provides a heavy duty power supply capable of
furnishing 2000 watts of continous duty input for either
RTTY or CW with 1200 watts output. Price...$1250.00

4K-ULTRA
The 4K-ULTRA is specifically designed for the most

demanding commercial and military operation for SSB,
CW. FSK or AM. The amplifier features general coverage
operation from 3.0 to 30 MHz. Using the magnificent
new Eimac 8877 grounded grid triodes, vacuum tune and
load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable,
linear high power RF amplification. 100 watts drive
delivers 4000 watts PEP input. This amplifier can be
supplied modified for operation on frequencies up to
about 100MH:z. Price...$2950.00

TEMPO 6N2
The Tempo 6N2 brings the same high standards of

performance and reliability to the 6 meter and 2 meter
bands. Using a pair of advanced design Eimac 8874 tubes,
it provides 2,000 watts PEP input on SSB or 1,000 watts
input on FM or CW. The 6N2 is complete in one compact
cabinet with a self-contained solid state power supply,

built-in blower and RF relative power indicator. Price...$795
TEMPO 2002

The same fine specs and festures as the 6N2, but for
2 meter operation only. ...$695.00

TEMPO 2006
Like the 2002, but for 6 meter operation. ..$695.00

TEMPO T-2000
LINEAR AMPLIFIER

The brand new T-2000 linear is the perfect companion
for the Tempo ONE. It is compact, reliable, and priced
right, Uses two Eimac 8873 grounded grid triodes cooled
through a large heat sink. The T-2000 offers a full 2

KW PEP input for S5B operation and provides

amateur band coverage from 80—10 meters. Provides

a built-in solid state power supply, built-in antenna relay,
a relative RF power indicator, and built-in quality

to match much more expensive amplifiers. $795.00

K-2000
LINEAR AMPLIFIER

The new K-2000 is the perfect companion for Kenwood's
TS-520...matched for style and circuitry. The same
specifications as the T-2000...$795.00

TEMPO VHF/UHF AMPLIFIERS

Solid state power amplifiers for use in most land mobile
applications. Increases the range, clarity, reliability

and speed of two-way communicatios. FCC type
accepted also.

please call or write for complete information.

HeNry hadl

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

U sing semiconductors now available for
VHF service it is possible to build a
preamplifier for 144 MHz that will perform
as well or better than all but the best
vacuum fube designs in terms of gain and
noise figure. The solid state approach offers
several advantages over a vacuum tube amph-
fier in size and power requirements. The
preamp described is completely self con-
tained and can be powered for many hours
by a small transistor radio battery. In addi-
tion, semiconductor prices are now about
one fourth the cost of a new vacuum tube
for the same job. The money saved by using
the transistor can be well spent on a couple
of good quality components for the rest of
the circuit.

-
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Fig. 1. 144 MHz weak signal source.

Your 2m Receiver

Circuit Description

The circuit for the preamp is shown in
the schematic diagram. Q! is operated in a
grounded base configuration for best stabili-
ty at 144 MHz. The input impedance of this
type of amplifier is quite low and the
emitter is tapped down well toward the
ground end of the input coil L1 compared to
the tap position that might be used in a tube
amplifier. The emitter is raised above ground
by R2. A choke in the emitter lead with R2
bypassed for rf was tried, but the amplifier
seemed to work as well with R2 alone, so
the choke was abandoned. The input and
output coils L1 and L2 are identical except
for the second tap on L1. They are wound
with #18 bus wire with 4% turns spaced out
to 2" long. Both input and output tanks are
tuned to resonance with piston type trimmer
capacitors. Here is where the money saved
on buying a new 417A tube or its equivalent
can be put to good use. The price difference
between the tube and transistor will just
about pay for two good quality capacitors.
The piston tuning action makes circuit ad-
justment very smooth.

The bias operating point for the amplifier
is set by the voltage divider R1 and R3; the
value of RI| is adjusted for optimum gain
versus noise figure as described later.

Construction

A pictorial drawing of the mechanical
layout of the amplifier 1s shown. A standard



1-5/8" X 2-1/8" X 3-1/4" minibox serves as
a shielded enclosure for the finished unit. Q1
and 1ts associated components are mounted
on a piece of 1/16" thick copper clad circuit
board material that just fits inside the box
with clearance at the sides for the cover. The
transistor is mounted through a 3/16™" hole
in the center of the board with a second
piece of circuit board material soldered
vertically across it to act as a shield between
the input and output circuits. The shield has
to be notched to clear the transistor leads
with the emitter and base leads on the input
side and the collector and the fourth lead
connected to the transistor case on the
output side. The case lead is soldered di-
rectly to the ground copper on the center
shield.

Two 500 pF feedthrough capacitors serve
as the points for the base and the B+ leads;
two insulated terminals are used for the
emitter and collector connections. The bias
resistors R1 and R3 are mounted on top of
the board as shown for ease in adjusting
their values. The emitter resistor R2 could
probably be on top as well, but I thought 1t
best to keep it down inside the shielded
input compartment since it is above rf
ground. The piston trimmers are located
approximately as shown with the coils con-
nected to them as indicated on the schema-
tic. This general layout makes for the short
leads important in VHF wiring. Ground
connections are soldered directly to the
copper on the circuit board.

After the circuit is wired up on the board
it is mounted inside the minibox as shown
with two standoffs and screws in diagonal
corners. Two dummy screws in the other
corners act as feet to match the screws going
through the standoffs. The four resulting
studs can be used for mounting to another
chassis if desired. The input and output
connectors J1 and J2 are mounted on the
ends of the box. The output end has a 500
pF feedthrough capacitor and a ground
terminal for connection to an external bat-

tery.

Adjustment and Tune-up

For preliminary adjustment of the pre-
amplifier, connect a 5000 to 10,0008
potentiometer in the circuit in place of RI.
Tuning is done on a weak signal. If your
location is like mine there will either be no
signals at all or those present will be weak,
so for extended periods of adjustment
a local signal source is desirable. A grid dip
meter can be used, but the stability of a
crystal oscillator like the one shown is much
better. Its harmonic in the 2 meter band is
fairly strong and the signal source can be

removed from the receiver location until the
signal is just readable without the preamp
ahead of the receiver so that improvements
with the preamp connected can be noted.

With the amplifier in the line and the bias
adjust pot approximately in the center of its
range, the weak signal is tuned in and C1 and
C2 are adjusted for maximum signal. With
the tanks peaked, adjust the bias pot for best
improvement in signal over the noise output
of the receiver. Remember that what we are
looking for is best margin of signal over the
noise and not maximum S-meter or other
output meter indication. In general a bias
point where the noise output of the receiver
just starts to increase is optimum. Increasing
the voltage at the base of Q1 too much
beyond this point increases the noise output
of the amplifier, and a point is reached at
which the increase in gain obtained is not
enough to make up for the poorer noise
figure of the system.

When the pot has been set for optimum
performance its value is measured and re-
placed by a suitable fixed resistor. Values
from 2000—-4000£)2 can be expected with
the 2N2708 specified. Two holes are added
io the minibox cover for access to Cl and
C2 since putting on the cover detunes the
input and output circuits slightly and they
must be retuned with the cover in place.

Conclusions

The transistor specified was used because
it was available. It is rated up to 200 MHz
with a gain of 15 dB and costs a little under
$3.00. Other RCA transistors in the same
family should work just as well. For
example, the 2N4936 is rated at 20 dB gain
up to 450 MHz and is even less expensive
than the 2N2708.

INPUT
LI

Ji

For simplicity, and
improvement in two meter
work, this kind of device is

hard to beat . . .

5UDFT

OUTPUT

Je

Fig. 2. L1 — 4 turns #18 3/8" diam x 2" long, tap at 1 turn fﬂr emitter, tap
at 1% turns for input. 1.2 — 4% turns #18 3/8" diam x 2" long; tap at 1)
turns from B+ end. Q1 — Ep. FI1. NPN silicon transistor, 2N2708. Cl, C2 —
piston trimmers. |1, |2 — BNC coax connectors. *Adjust R1 for optimum

gain vs. noise figure.
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The preamp should help out considerably
when used ahead of a poor receiving setup

on two meters. It will not do much ahead of

a good low noise converter since the noise
figure of the preamp will degrade the overall
performance of the system. When tried on a
W2AZL 417A converter all it did was make
the S-meter readings higher; reception on
weak signals was about the same with or
without the preamp. However, ahead of the
“twoer  or other marginal two meter re-
ceiver, the preamp adds the gain needed for
copying weak signals.

No trouble with instability was encoun-
tered, although with very high stage gain the
circuit can start to oscillate. With a bias
setting this high, the noise output of the
amplifier makes it practically useless; at
normal operating bias as adjusted above the
circuit i1s quite tame. The isolation between
input and output is very good since the
circuits are effectively in separate enclosures
formed by the minibox, the circuit board
and center shield.

For simplicity and improvement in two
meter work, this kind of device is hard to
beat. With a few parts and a spare evening, it
can be put together and tried ahead of the
receiver with a minimum of metal work and
chassis drilling. And the best part comes
when the battery can be used instead of

digging into the receiver or another power
supply. =

Vanguard

now has the World’s Largest Selection

® Smallest size of any commercially available
synthesizer — only 1-3/8"
® Excellent spectral purity since no mixers are

used,

® 0005% IS parts per million) accuracy over
the temperature range of —10 to +60 C

® Immune from supply line voltage fluctuations
when operated from 11 1o 16 volts de

x 3-3/4" x 7.

of Frequency Synthesizers
from $129.95

® Up 1o BOOD channels available from one unit. 4 — —

Frequency selected with

switches,

® Available from 5 MHz 1o 169.995 MHz with
up 1o 40 MHz tuning range and a choice of 1,
5 or 10 kHz increments (subject 10 certain
restricthhons depending on the frequency band

selected).

® Top quality components used throughout and
all ICs mounted in sockets for easy servicing
® All synthesizers are supphied with conngct-
ing hardware and 'mpedance converters or

thumbwheel

TALNSEYALES

bulters that plug into your crysial Socket
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Vanguard frequency synthesizers are custom
programmed to your reguirements in 1 day
from stock units starting as low as $129.95 for
transmit synthesizers and $139.95 for receive
synthesizers. Add $20.00 for any synthesizer
for 5 kHz steps instead of 10 kHz steps and add
£10.00 for any twning range over 10 MHz,
Maximum tuning rangs available i1s 40 MHz but
cannot be programmed over 159.995 MHz on
transmit or 169.995 MHz on receive (except on
special orders) uniess the i-f is greater than 10.7
MHz and uses low side iqjection. Tuming range
in all cases must be in decades starting wath O
li.e. — 140,000 — 149995 etc.). The output
frequency can be matched 1o any crysial
formula. Just give us the crystal tormula lavail-
able from your instruction manuall and we'll
do the rest. We may require a deposit for
odd-ball formulas. On pick-up orders please call
first s0 we can have your unit ready. Call
212-468-2720 between 9 am and 4 pm Monday
through Friday.

Available for aircraft, fire, peliee and amateur frequencies

VANGUARD LABS

SEND NO MONEY,
WE SHIP C.0.D,
ORDER BY PHONE
AND SAVE TIME.

196-23 Jamaica Ave., Hollis, New York 11423



160 MHz (OUNTER

FULLY ASSEMBLED WITH CASE!

FREQUENCY DISPLAY COMPANY'’'S MODEL 160A FREQUENCY
COUNTER:

e 10 Hz to 160 MHz capabilities

e LS| large scale integration circuit design

e 3 inch LED display

e Fully assembled in modern styled attractive case
e Convenient size — 9%w x 3%h x 6'~d

Applications:

- Direct readout of all ham frequencies through 2 meters
- Audio tone adjustments, i.e., repeater access, RTTY

- Simply adapted to display “‘received’ frequencies

ALSO FDC’s DMM-1, Auto Ranging, 0.1% acc. (DC volts). Not just a voltmeter!
Current, Ohms, AC/DC Volts and Auto Ranging! $99.95 including case.

Impossible? NOT FOR FDC!
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P.O. Box 130 Model 160A Frequency Counter 129.95
l i\'FI’ Uﬂl \ v' M[_H’.il.'l DN]N]I Muili-l’ﬂ&{f:r 9@9‘?
13“85 77 Add $3.00 shipping per instrument
- NY State residents add sales tax
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How’s Your

he objective of speech processing has

always been to obtain more “talk
power’ from a given transmitter. In the case
of SSB, this has meant increasing the average
to peak ratio of the af (and hence eventual
rf) waveform.

In FM systems, it has meant limiting the
maximum allowable deviation to not exceed
the receiver passband. Compressors, clippers
or combinations of the two methods are
used to accomplish the desired effect.

One problem that often arises with
simpler circuits is that an increased bassiness

| i 1 J

S00

1000 2000 3000 4000

FREQUENCY, Hz

(Black) Typical tailored voice frequency response of a speech

processing unit at very low input levels,

Fig. 2. (Grey) The output level of a speech processor as the circuit is adjusted
to clamp the output at different levels. Notice that as the output level is more

severely clamped the overall frequency response becomes broad and flat.
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Speech Quality ?

appears in the processed speech the more it
is processed. The reason for this may not be
apparent when one looks at the so-called
frequency response of a compressor or
clipper circuit asshown in Fig. 1.

The problem arises because the frequency
response of the compressor or clipper circuit
will change depending upon the input level.
The response of Fig. 1 is plotted before any
compressor or clipping action becomes effec-
tive and looks classically effective.

The low frequencies which contain most
of the speech power but little of speech
intelligibility are reduced in value and a
gradual rising response to about 3 kHz gives
emphasis to the higher frequencies which
provide a “‘presence’’ effect in the speech.

If one plots the frequency response for
different values of compressor or clipper
action, as shown in Fig. 2, it will be seen
that as the amount of compression or
clipping increases, both the low and high
frequency response of the output is

extended.
The compressor/clipper action in most

such circuits, which are not frequency selec-
tive, simply levels out the whole output over
the entire speech frequency range. The
harder one “hits” the compressor/clipper,
the more pronounced is the effect. So, one
can often not achieve the maximum value
from such a circuit and ends up with a
compromise setting of the circuit. This
provides some increase in talk power with-
out too much speech degradation.

Another problem also enters the picture
— the problem of distortion due to the
generation of intermodulation and harmonic



products in the compressor/clipper circuitry
the harder it is driven.

The latter problem will occur first in
some compressor circuits and would tend to
indicate that the input stages are not
designed with a great enough dynamic range.

Sophisticated, and costly, compressor/
clipper units get around some of these
problems by splitting the frequency band to

be processed into different ranges, applying
a weighted processing to each range and
other techniques. Broadcast quality, after
all, just doesn’t mean an ultra smooth
frequency response but keeping that trans
mitter modulated within FCC specs just as
heavily as possible.

Compare a recording of a good AM or FM
talk station with that obtainable from any
amateur speech processing unit. If the
recording is made such that the peak input
level to the recorder is the same in both
cases, the tremendous difference in effective-
ness of the commercial unit is apparent.

The point here is not to criticize amateur
circuits since commercial units cost thou-
sands of dollars and are part of an
engineered microphone-to-modulator chain,
but to indicate that much still remains to be
done in the amateur sphere.

One improvement that can be made in
most simple compressor/clipper circuits is to
correct the frequency response to get away
from the problem previously described.

Two methods are possible — either a
dynamic circuit that will correct the input
frequency response according to the amount
of compression or clipping, or a static
filtering circuit both before and after the
compressor/clipper circuitry.

The author has experimented with active
circuits using FETs as variable resistance
elements in a 2 stage RC high-pass filter
arrangement placed before the input to a
compressor. The control voltage developed
in the compressor was also used to control
the FETs and in such a manner that the
greater the control voltage developed (due to

greater input levels), the frequency slope of

the high-pass filter was changed to attenuate
the lower frequencies more and more.

The circuit did work but every com-
ponent had to be tailored to work with a
particular compressor circuit. Therefore,
since it is far from a universal approach the
circuit details are not presented here.

A more universal approach involves the
use of passive components to form a suitable
filter both before and after a clipper or
compressor circuit. The details of such filters
are shown in Fig. 3 for typical low impe-
dance input and output circuits. Standard
handbook formulas can be used to design
the filters for any desired combination of
impedance levels.
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Fig. 3. Some typical circuit values for the filters discussed in the text.

The input filter performs a pre-emphasis
function to reduce the low frequency to
drastically reduce the low frequency com-
ponents. It has a cutoff frequency of
800-1000 cycles.

The main purpose of this filter in
reducing the tow frequency input to a
compressor or clipper is to reduce the
inter-modulation products caused by the low
frequencies, and which remain within the
speech passband up to about 4 kHz. This
will allow a greater degree of compression or
clipping to be used. The output filter i1s a
high-pass filter with a cut-off of about .3
kHz in order to provide the low frequency
rolloff which is lost when heavy compression
or clipping is used. In the case of a clipper, it
is assumed that it already contains the
necessary low pass filter to reduce the
harmonic energy above about 4 kHz.

The filters have only a few dB insertion
loss in their passband and so can be used

with almost any compressor or clipper cir-
cuit which has just a bit of reserve gain.
There are no particular construction pro-
blems with the filters. Standard surplus
toroid telephone coils are highly recom-
mended for the inductor elements and are
Inexpensive Lo use.

One might like to experiment with the
rolloff frequencies of the filters by varying
the capacitor values slightly to suit
individual voice characteristics. The use of
the filters will definitely enhance the effec-
tiveness of most compressor or clipper cir-
cuits. It’s accomplished both by allowing a
greater degree of compression or clipping
and by eliminating the low frequencies at
the output of the processed speech which do
not contribute to communications effective-
ness. The enhancement of a transmitter’s
effectiveness by such speech filters in con-
junction with a compressor or clipper is a
matter of subjective evaluation.

Most tests indicate a 2-3 dB improve-
ment. The component costs make this
method quite a bargain — and beat raising

the transmitter power. ®
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hat title may require some explanation.

What it really means is that a length of
coaxial rf transmission line is used to effect
compatibility between the output impedance
of a transmitter and the presented impe-
dance of a transmission line leading to its
antenna. Often, you effect such a match by
means of an antenna tuning unit. The British
call these ATUs. We use a variety of fancy
terms, like “Z-matchers,” *“Transmatchers,”
“*Matchboxes,” etc. They all do the same
job.

If the mismatch is not extreme, no more
than you'd encounter with a VSWR of
around 5:1, a section of transmission line
can accomplish an acceptable match.

We’ve all been told many times of the
application of a A section of line for
impedance matching. Less often, however,
have we heard about the use of other lengths
for transforming impedance. That's the pur-
pose of this article.

First, we need to take a look at a
graphical representation of the voltage stand-
ing wave upon a mismatched transmission.
This is often shown in handbooks. A few
even hint at the reactances present. These
reactances, which vary in both magnitude
and sign (inductive or capacitive) as
measured along a 2\ section of line, can be
put to use. We're going to talk about using
them as conjugate reactances, that is, of
equal magnitude but opposite sign, to negate
undesired reactances on an antenna feedline.
Fig. 1 shows the extreme case of a line
terminated in a short circuit. Fig. 2 depicts
another extreme, a line terminated In an
open circuit. Note that these two differ only
by 90°. That is, if you were to slide one 90°
to a side, it would be the same as the other.
From this, you can deduct that a/l other

A Transmission Line?

Matcher

terminations lie somewhere between these
two extremes. So they do, regardless of
whether they're purely resistive, purely reac-
tive, mixtures of the two (as are most
real-life antennas), higher than the charac-
teristic impedance of the line, or lower.

Now, with this as a starter, let’s take a
look at the average transmitter. In all pro-
bability, it was engineered (probably much

against the design engineer's better judgment
but by the stern orders of the sales depart-
ment) “to be used with transmission lines
with a VSWR of not more than 2:1."” This is
choice weasel wording to give the manufac-
turer impunity should an inept user damage
it by some gross misuse.

Let’s consider why the manufacturer likes
to include the weasel wording. Look at Fig.
1. Points A, C and E have an impedance that
is purely resistive and very, very low. You
couldn't make such a termination accept
power. Points B and D also are purely
resistive, but their impedance is very high.
It's improbable that these could be made to
accept power. In Fig. 2 the same comments
apply, only with the high and low impe-
dance points flipped over. But Fig. 3 shows
a line terminated in a resistor, one higher
than the line’s characteristic impedance so
that there're standing waves present. Not
only are points A, B, C, D and E resistive,
but there’s a resistive component present at
any point along the line. This means that
you can slice off that line at any point you
desire and still feed rf power to your
antenna. But, there’s a hooker. There always
is. This one concerns all points between the
lettered points. Anywhere in these regions
the line will present a combination of
resistive and reactive load.



The introduction of reaction gives the
manufacturer more cold chills than do the
excursions of impedance magnitudes. You
see, within the transmitter there must be
provision for transforming whatever com
plex load shows up at the transmitter’s input
terminals to a purely resistive load of the
proper magnitude to produce the
desired load for the active device (vacuum
tube, transistor, etc.) in the transmitter. In
most of today’s transmitters this is done
through transformations provided by a pi-
network. Now, if you've ever looked at the
formulas for computing the values of the L
and the two Cs in a pi-net you may have
noticed that the formulas apply solely to
resistive input and output terminations. If
that output looks into a complex load, one
having a reactive component, all bets are off!

This doesn't mean that a pi-net (or, much
better, a Pi-L net) can’'t cope with a
moderately-reactive load. It can, otherwise

there'd be very few present-day transmitters
capable of being used! It does mean, how-
ever, that the transmitter’s combination
tuning device and impedance-matching
device (for that is what the pi-net really is)
has to negate the reactive component of the
load by introducing a conjugate reactance.

How’s that done? By deliberately detun-
ing the plate tank circuit from what would
be resonance were the load resistive. This
causes the tank itself to be reactive, and, if
the reactance is opposite and equal to that
of the load, the vacuum tube (or other active
device) still sees a resistive load. Sounds like
a handy way of getting around a problem,
doesn’t it? But, like many other solutions, it
introduces its own set of problems! When
the plate tank is detuned, the carefully-
selected LC combination is upset. That ratio
was selected upon the basis of Q, of
maximum circulating current that could be
tolerated, and of the maximum voltage that
could be handled. Detune one way, and you
may melt down a marginal-design tank coil.
Detune the other way, and you may have a
voltage flashover across a marginal-design
capacitor. And don’t think those com-
ponents are not of marginal design! That's
why the manufacturer has to weasel-word
his guarantee! He leaves it up to you to
provide the necessary protection that he's
too cheap to build into his transmitter.

You don't want to re-engineer the trans-
mitter; there's not room enough in the case
to accommodate adequate components, any-
way. You're not too enthusiastic about
plunking down from one hundred to several
hundred dollars for a “Matchbox or a
similar device. You'd just as soon avoid the
complexity of building a “transmatch.” But
there's a simple way out!

Fig. 2.
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Look again at Fig. 3, and keep in mind
that the pattern of those convolutions keeps
repeating itself every )2A, regardless of how
long the transmission line may be. Now,
suppose your line is of such length that your
transmitter is trying to look into it at point
X. This high impedance very probably is too
much for the transmitter to cope with, but if
you were to add just enough line length to
patch it out to point Y, the impedance will
be lowered to a quite reasonable magnitude!
Try it. If your transmitter doesn't like a
capacitive load, and some don’t, just add
enough additional line to patch it out to
point Z, which is inductive-plus-resistive.

This sounds like a big job, one that
requires a slide rule plus a stack of tables and
graphs. Don’t believe it! Get a few hunks of
transmission line of the same impedance as
vour feedline, a few coax connectors, and
experiment. Use low power (turn down the
exciter drive), and you'll not endanger your
transmitter. You'll be pleasantly astonished
at how easy it is to hit (by a purely
hit-or-miss technique) upon a presented im-
pedance with which your transmitter is
happy. And a happy transmitter is what
you're working toward.

Now for a word about what you're not
doing. You're not “trimming the trans-
mission line to decrease the VSWR." That is
a pure myth. The VSWR is determined
solely by the relationship of the line's
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characteristic impedance and the load at the
far (antenna) end. No amount of fiddling at
the receiving end or messing with line length
will affect the VSWR. Changing line length
will, however, change the impedance the line
(if it's mismatched) presents to the trans
mitter. And that's what you'll be doing.

In my case, I'm using a 3800kHz antenna
on 4590kHz. Adding about 3.66m (12') to
the only-the-Good-Lord-may-know-what
length of my transmission line transformed
the impedance to a value easily coped with
by an ordinary pi-net output circuit. High
VSWR? Undoubtedly! High signal loss? |
doubt it, for my reports from distant sta-

tions compare with those received when
using a resonant antenna.

So go ahead and use a “‘transmission line2
matching  device. It's simple, It costs very
little, and it does the job well, =
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SPEC COMM 572560 The Ligltweglt Choamp
That Brongs The Perfovmance Tille Baek

DEALER INQUIRIES INVITED

See Review Article in April 73 Mag.

. Not to mention the
top American Made

Quality!

SPEC COMM 512

2
12 chan. $249.95 '@

SPEC COMM 560

6 chan. $224.95
MB-1 Mobile Mt. $8.50

Definitely not your typical heavy-weight imported radio — with
their cheap parts, super-tight layout , [almost impossible to
service), tiny “penlite’’ batteries which poop out in a few hours,
limited versatility, and needless frills,

Spec Comm gear is completely engineered & built in the USA —
with portability in mind — light-weight, yvet very rugged. We are
committed to Quality, Performance & Versatility. How many of the
competitors can boast of top quality components as used in Spec
Comm gear? Like — Hewlett-Packard, RCA, Motorola, Fairchild,
CTC, Allen-Bradley, Sprague, & Turner — to name a few. You know
you'll have optimum, reliable performance year after year!

Talk about performance & versatility , . . How many competitors
otfer a full 5§ Watt portable — also suitable for Mobile or Fixed
operation (without compromise) — expandable to 25 Warts with a
small plug-in module — which also has a 1.2 Amp Hr. (13.75 V)
NiCad Battery Module that snaps on or off in seconds? (Inciden-
tally, our H. D. "Snap-Pack’ Battery has about 3 Times the
Capacity of any competitive unit while our 5 Wt. xmtr. draws

Send for Data Sheet

Inquire aboul our Repealer Revr. & Xmlr. Boards

SPECTRUM COMMUNICATIONS ==

BOX 140, WORCESTER PA 19490

«——— BA-1 25 wt. Amp "“Snap-
Pack’ Module. For Mobile or Fixed
station use. $84.95,

«+—— AC-1 AC Power Supply ““Snap-Pack"’
Module. For the basic xcvr. $49.95.

<—BP-1 Portable Pkg. —
Includes Heavy Duty Nicad
Btry. ““Snap-Pack’ Module,
H. D. Charger, 19" whip & Carrying
Strap. $89.95.

® The unique “Snap-Pack” Modules

merely Snap-On and automatically inter-
connect. No messy wires or cables to
hook-up,

® One transceiver performs the functions of 3 —WITHOUT COMPROMISE!

only about twice the current of the usual 1-2 watters! — For many
hours of operation.)

The transmitter features "'Crispy-Clear” Modulation, with
excellent fidelity & ‘punch’. With Spec Comm, Intermods and rcvr.
overload are virtually eliminated — thanks to our revolutionary and
exclusive Hot Carrier Diode Mixer! Selectivity is excellent: -80 to 20
dB @ £30 kHz, -55dB @ %15 kHz. Sens. = 0.3uV typ./20 dB Q1.

Often compared to commercial or military equipment, notice
there are no frills — no meters . . . (You don’t see them on Motorola
or G.E. either, do you? ... After all, on FM, you're either noisy or
F.Q.)! Also, most FMers feel 12 channels is more than enough to
cover all of their favorite frequencies.

Think about it , .. The good solid Performance, the Quality, the
Versatility — fand, the Expandability — accessory modules can be
added at anytime). All this at a price you can afford! See what our
customers say — pg. 126 Nov/Dec 1975 73 Magazine.

Available at Selected Dealers (or Factory Direct). On direct
orders, add $3.50 ship./handl. (PA residents add 6% tax.) Precision
xtals — $4.95 ea.
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'DIGITAL DATA RECORDER

for
Computer or Teletype Use Up to 4800 Baud

Uses the industry standard tape saturation method to beat all FSK systems ten to one. No modems or FSK decoders
required. Loads 8K of memory in 34 seconds. This recorder enables you to back up your computer by loading and
dumping programs and data fast as you go. thus enabling yvou to get by with less memory. Great for small business
bookkeeping. Imagine! A vear's books on one cassette.

Thousands are in use in colleges and businesses all over the country. This new version is ideal for instructional,
amateur, hobby and small business use. Ideal for use by servicemen to load test programs. Comes complete with
prerecorded 8080 software program used to test the units as they are produced. (Monitor)

SPECIFICATIONS:

A. Recording Mode: Tape saturation binary. This
is not an FSK or Home type recorder. No voice
capability. No modem: 3" per second.

B. Two channels (1) Clock, (2) Data. Or two data
channels providing four (4) tracks on the
cassette. Can also be used for NRZ, Bi-Phase,

ete.

| C. Inputs: Two (2). Will accept TTY, TTL or RS
232 digital.

D. Outputs: Two (2). Board changeable from
TTY, RS232 or TTL digital.

E. Erase: Erases while recording one track at a
time. Record new data on one track and
preserve three or record on two and preserve

| two.

F. Compatibility : Will interface any computer
using a UART or PIA board. (Altair, Sphere,
M6800, etc.)

G. Other Data: 110-220 V — (50-60) Hz; 2 Watts
total: UL listed: three wire line cord; on/off
switch; audio, meter and light operation mon-
itors. Remote control of motor optional. Four |
foot, seven conductor remoting cable provided.

H. Warrantee: 90 days. All units tested at 110 and
4800 baud before shipment. Test cassette with

8080 software program included. This cassette “ Record/Playback Amplifier. Expanded version of
was recorded and played back during quality our Computer Aid board for use with your own
i control. desk (cassette or reel to reel). Go to 9600 baud on

reel to reel. Digital in, digital out, serial format.
Interested in these? Send your name and address

COMING NEXT MONTH — IN KIT FORM tar brochire WHen releasad.

I " Hexadecimal Keyboard — Load programs direct (EDUCASSETTE is our registered TradeMark)
from keyboards’ 16 keys and verifying display.

Does not use Computer /0.

* 1/O for use with Computer Aid or other digital Fill out form and send check or money order to:
recorders. Variable baud rate selectable on exter- NATIONAL MULTIPLEX CORPORATION
nally located unit by one knob. Can load computer 3474 Rand Avenue, Box 288
or accept dumps without software. Turnkey Opera- South Plainfield, New Jersey 07080

tion. For any 8 bit computer.
dk ok sk sk ok sk ok sk sk sk sk ok sk ok ok sk ok ok ok ok ok sk %k k sk ok ok sk ok sk sk ok %k ok ok k ok k k ¥ k ok k k %k k ¥k ¥k k k k Xk

NATIONAL MULTIPLEX CORPORATION - BRi8 DEcRIE e i A2

3474 Rand Avenue, Box 288 . Operating & Technical
South Plainfield, New Jersey 07080 Man_-:ral (Schematics)
SHIP TO: Q5100

T, MNew Products, No Charge

Please enclose $2.00
Shipping & Handling

MN_J. Residents add 5%
Sales Tax l
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Lowest Price in the World!

In January of 1975, MITS stunned the computer world with
the announcement of the Altair 8800 Computer that sells for

$439 in kit form.

Today MITS is announcing the Altair 680.

The Altair 680, built around the revolutionary new 6800
microprocessor chip, is the lowest priced complete computer on

the market. It is now being offered at the special,
low price of $345!

The Altair 680 comes with power
supply, front panel control board,
and CPU board inclosed in an
11"widex 11" deep x4 11/16" case.
In addition to the 6800 processor,
the CPU board contains the following;

1. 1024 words of memory (RAM
2102 type 1024 x 1-bit chips).

2. Built-in Interface that can
be configured for
RS232 or 20 mA
Teletype loop
or 60 mA
Teletype.

3. Provisions for
1024 words of
ROM or PROM.

The Altair 680 can be
programmed from the front
panel switches or it can be
connected to a computer terminal (RS232) or a Teletype such as
an ASR-33 or surplus five-level Baudott Teletype (under $100).
The Altair 680 can be utilized for many home, commercial or
industrial applications or it can be used as a development system
for Altair 680 CPU boards. With a cycle time of 4 microseconds,
16-bit addressing, and the capability of directly addressing
65,000 words of memory and a virtually unlimited number of
I/O devices, the Altair 680is a very versatile computer!

Altair 680 Software

Software for the Altair 680includes a monitor on PROM,
assembler, debug, and editor. This software will be
available to Altair 680 owners at a nominal cost.

Future software development will be influenced by
customer demand. MITS will sponsor lucrative software
contests to encourage the rapid growth of the Altair 680
software library. Programs in this library will be made
available to all Altair 680 owners at the cost of
printing and mailing.

Altair Users Group

All Altair 680 purchasers will receive a free one year
membership to the Altair Users Group. This group is the largest
of its kind in the world and includes thousands ot Altair 8800and
680 users.

Members of the Altair Users Group are kept abreast of Altair
developments through the monthly publication, Computer
Notes.

Altair 680 Documentation

The Altair 680kit comes with complete documentation
including assembly manual, assembly hints manual, operation
manual, and theory manual. Assembled units come with
operation and theory manuals. Turnkey model and CPU boards
also include documentation.

NOTE: A complete set of Altair 680 manuals in

a 3-ring Altair binder is now available for $14.50
(regularly $25). Offer expires January 30, 1976.

Delivery

Personal checks take 2-3 weeks to
process while money
orders and credit card
purchases can be
processed in 1-3 days.
Delivery should be
30-60 days but this
can vary according to
order backlog. All
orders are handled
on a first come, first
served basis.

-

Altair 680 Prices

Altair 680 complete computer kit.......... $345
Altair 680 assembled and tested. ... .................. $420

Altair 680T turnkey model (complete Altair 680 except
front panel control board) KitOnly. ... . ............. $280

Altair 680 CPU board (including pc board, 6800 micro-
processor chip, 1024 word memory, 3 way interface
and all remaining components except power supply) . .$195

Altair 680 CPU board assembled and tested. ...........$275
Option IC socket kit (contains 40 IC sockets. CPU,

memory and PROM sockets come with 680 kit) .. . .. .. $ 29
Option cooling fan (required when expanding 680

A | T S e T S $ 22
Option cooling faninstalled. . . . ..................... $ 26

PROM kit (256 x 8-bit ultraviolet, erasable 1702 devices) $ 25

Connectors (Two sets of 25-pin connectors. Required
when interfacing 680 to external devices). ........... $ 22

Prices. delvery and specifications subject to change

T

"Creative Electronics”
MITS/6328 Linn N.E., Albuquerque, NM 87108 505/262-1951

MAIL THIS COUPON TODAY!
{1 Enclosed is check for $ :
L[] BankAmericard #__ L] or Master Charge #
7 Altair 680 [ Kit [0 Assembled [J Altair 680T [0 Altair 680CPU
1 Socket Kit [J Fan U] PROM kit U] Documentation Special
{1 Please send literature

NAME
ADDRESS

CITY STATE & ZIP
MITS/6328 Linn N.E., Albuquerque, NM 87108 505/262-1951




VIATRON
COMPUTER

A FIRST! ... Now You Can Buy A Surplus Microprocessor!
This is more than a smart terminal, it is a COMPLETE COMPUTER with keyboard input, two cassette tape drives

built-in, a video display, an operating system on ROM so you're ready to go with it when you plug it in, set to work
with a field of BO characters per record, editing, verification, tape to tape copy, tape search, etc.

The system is designed to output to a typing unit for a selectric (we have a few of these available), RS-232C
output/input, tape recorder (we have some of these too) 1/O, card reader/punch (we don’t have) 1/O ... etc. In short
you couldn’t find a more versatile terminal ... it works all by itself and is expandable to work with any outside
computer or microcomputer and can be interfaced with any RS-232C compatible peripheral. Manuals? We've reprinted
every detail of the factory confidential engineering drawings, over 200 giant pages of them! We also have the operator’s
manual so you can figure out the hundreds of things this computer can do with the amazingly flexible controls and
operating system it has.

These units were made for CONTINUOUS COMMERCIAL USE so they are rugged and simple to use. Well, with the
exception of the price, so much for the good news . . . the bad news is that we only have a few of these so you'd better
not sit around thinking this over for long ... and to us a few is less than 20. Shipping is FOB our plant. Guaranteed
working when they left our plant . . . WE TEST every one before shipment.

VIATRON 2111 Microprocessor with keyboard, video display, twin cassette drives, power supply, two cassettes, cables
..special ... FOB ... $699.

Printing robot to fit Selectric typewriter . .. FOB . .. S189

200+ page Engineering Drawings package . . . postpaid .. . $15

2. Boards 40 PIN & 28 PIN sockets 24 PIN DIP's Molex pins #10 100 — $1.00, #10

1000 for $9.00
3. Copper clad boards (plug in) 1/10" spacing (992 holes). Etch your own CPIBD each

$2.45. 10 for $20.00, 100 for $155.00.
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4. AUGAT BOARDS. Only 40 of these for 16 Pin DIP's @ 55.00 each. 10 of these for 14
PIN DIP's @ 50.00 each. 150 assorted plug in wires with each board.

INTERFACE KITS TO BE IN NEXT AD IN 73. WATCH FOR IT !

If you're within driving distance of our plant, come visit . . . see the Viatron and try it .
also see more surplus stuff than you can imagine , .. we don't know half of what we've
got back on those shelves. Lowell is a weird town so call us if you get lost. We're open six
days a week starting at 1 pm (we sleep late, work late).

38 French St.  Box 438 Lowell MA 01852  Tel. 617-458-3077
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by

Cole Ellsworth W6OXP
10461 Dewey Drive
Garden Grove CA 92640
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ASCIl to

Baudot Converter

fter acquiring a surplus ASCII

encoded keyboard' it was desired to
use this keyboard on the amateur RTTY
frequencies. Under present FCC regulations,
only 5-level code is permitted (commonly
called Baudot code, but actually a version of
the Murray code). Therefore, we needed a
conversion device that would change the
8-level ASCII code to 5-level code. There are
several different approaches to this problem
presently in commercial use. One of the
earlier conversion methods utilized tape
reperforators and tape readers to accomplish
the conversion. The more modern video
display communications terminals in some
instances use computer memory and soft-
ware to make the conversion. Some inte-
grated circuit manufacturers have made
available commercial versions of custom
programmed ROMs which greatly facilitate a
bi-directional conversion but seem to be
somewhat different in format from my
requirements, including low cost.

The ASCII code is capable of generating
128 characters (27), of which up to 96 may
be printing characters. (The remaining 32 are
termed ''Control’” characters.) The Baudot
code is capable of generating only 32

characters (2°) so a “Case Shift' method is
used to provide a second set of 32 characters
while maintaining a 5-bit code. Thus the
need for FIGS shift and LTRS shift on
S5-level machines is apparent. It is the
requirement for generation of the case shift
character that makes the problem of conver-
sion from ASCII to Baudot so interesting.
Conversion in the opposite direction, i.e.,
from Baudot to ASCII, is relatively simple.
Witness the recent publication of a circuit?
that requires only four 1Cs to perform the
conversion.

| had been mulling
possible approaches to the conversion
problem when two significant situations
arose which served to solidify the design
approach. The first was during the course of
a discussion of the matter with Jerry
WB6WPX, when he suggested “jamming” the
case shift character into the Baudot output
bit stream just ahead of the character
requiring the case shift. The second was the
development of the UT-4 by Irv WEFFC”.
The FIFO in the UT-4 makes the perfect
buffer for absorption of the case shift
character (which is generated within the
period of a few microseconds) without

around several
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significant delay in conversion of the
following ASCII character.

An initial cut at the design resulted in a
12-chip circuit with a timing budget that
appeared feasible. A second cut at the design
resulted in an operational prototype
requiring ten chips including the three con-
version PROMs. At the suggestions of
W6FFC, a circuit was developed to provide
automatic generation of a Baudot LETTERS
shift character following a LINE FEED. This
feature eases generation of proper end-of-
line routine when using an ASCII keyboard
and is well worth the three additional chips
required. The final design uses 15 chips and
was dubbed the ASCII to Baudot Converter
— version 1 (ABC-1).

The logic diagram of the ABC-1 is
illustrated in Fig. 1. Fig. 2 is the converter
uming diagram. Interface with the UT-4 is

shown in Fig. 3. Note that one additional
7400 chip (IC13) and one switch (59) must
be added to the UT-4 circuitry to provide
ABC-1 interface while maintaining full
capability of the UT-4 in the originally
intended application.

Features
1. Converts all ASCII characters that have
Baudot equivalents to the proper Baudot
character.

2. Converts all non-equivalent characters to a
Baudot BLANK unless otherwise pro-
grammed in the appropriate PROM,

3. Converts both upper and lower case
ASCII alphabet characters to the equivalent
Baudot character.

4. Provides automatic Unshift-on-Space for
Baudot machines.



Fig. 1(a).
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Figs. 1 and 1(a). Ul, 3, 10, 13: 74221, U2: 7409, U4, 5, 6: 8223, U7: 74155, U8: 74365. U9:
7410, UT1: 7404. Ul2: 7430, Ul4, 15: 74125, R1-5, 7-11, 18, 26: 4.7k, R12: 30k, R13-17,
19, 20: 15k. R21-25: 10k. Cl: 330 pF. C2, 3, 9: 100 pF. C4: 210 pF. C5, 6, 8: 560 pF. C7: 10
uF, 10 V. Notes: ASCI| inputs Bl through B7 are positive logic (Mark = High level). U4 is
alphabet PROM that converts both UC and LC ASCII to Baudot. U5 is control function PROM
for Carriage Return, Line Feed, and Bell. U6 PROM converts numerals, punctuation, and space
bar. Most ASCII characters with no Baudot equivalent convert to a Baudot BLANK character.
Ull, 12 and 13 generate a Baudot LTRS shift function immediately following a Baudot LF,
thus providing a standard end-of-line routine capability of CR, LF, LTRS. Baudot outputs Bl
through B5 are positive logic (Mark = High level). U14 and 15 provide direct ASCII throughput
when S1 is in ASCII position. For Ul, 3-8, 10 and 13, Vcc is on pin 16 and Gnd is on pin 8.
For U2, 9, 12, 14 and 15, Vcc is on pin 14 and Gnd is on pin 7.

5. Provides Automatic Letters Shift after
LINE FEED.,

6. Provides a Baudot Letters Shift on receipt
of ASCII “RUBOUT" or “UNDERSCORE"",

7. Provides a Baudot Figures Shift on receipt
of ASCII “UP ARROW" or “~".

8. Provides for direct throughput of ASCII
code.

9. Provides 3-state buffered data outputs for
data bus applications.

10. Easy interface to the UT-4,

Functional Description

Parallel format ASCII data is applied to
inputs (address lines) of 8223/74188 PROMs
U4, U5 and U6. Note that only bits 1
through 5 are used for addressing the
PROMs. Bits 6 and 7 are applied to 2-line to
4-line decoder U7. The binary state of bits 6
and 7 are decoded by U7 to provide an
enable signal to pin 15 of the appropriate
PROM. Decoding of ASCII bits 6 and 7 is

arranged by means of U2B so that both
upper and lower case ASCI| alphabet will be
converted to the equivalent Baudot
character.

PROM output data (in Baudot code) bits
1 through 5 from all three chips are “wire-
or'd” and applied to 3-state buffer U8. If U8
pins 1 and 15 are both low, data from the
selected PROM passes through U8 and
appears at the output of the converter.

Simultaneously with the appearance of
ASCII data at the inputs of the PROMs, the
keyboard strobe signal is applied to UTA.
UTA and B provide a total strobe delay of
approximately 7 microseconds. At the end
of this delay period, the strobe signal
appears at the output of U2A. When the
ABC-1 is connected to a FIFO such as in the
UT-4, the delayed keyboard strobe signal
causes a ''shift in" signal to be applied to
FIFO pin 17. Because the data at the output
of ABC-1 chip US is already present at the
FIFO data inputs, this data is entered into
the FIFO as a parallel format Baudot
character.



The preceding paragraphs describe what
happens in the converter when no case shift
is required. Let us say that the character
converted in the previous example was the
character “R". Let us now assume that the
next ASCII character from the keyboard is a
period. Conversion of this character to
Baudot code requires that it be preceded by
a FIGS shift character. The states of bits 6
and 7 in the ASCII period character cause
PROM U6 to be selected for punctuation
characters (numeral conversion also takes
place in this PROM). PROM U6 output bits
6 and 7 are Low and High respectively for a
period character and are applied to the case
shift detector latch U9A,B where pin 12 of
U9A was Low for the previous character R.
Bit 7 i1s High and so has no effect on the
latch. Bit 6 is Low, causing U9A,B to change
state, and pin 12 goes High. This Low to High
transition is applied to input Bl of 1-shot
UT0A, generating a 6-microsecond wide
FIGS shift gate at UT0A pin 4. This gate
performs three functions. It inhibits US,
causing U8 outputs to revert to the 3rd (high
impedance) state, and because of the current
sources through R21-R25, U8 output bits
B1, 2, 4, 5 go High. Bit 3 goes Low because
of the inverted (Low) output of U2C which
is the second function of the FIGS shift
gate. The 3rd function of this gate is to
generate a ‘'‘Case Shift Strobe' pulse by
means of U3A,B and U2A. This strobe is
delayed 2 microseconds by U3A, permitting
the parallel data at U8 output (bits 1, 2,4, 5
High and bit 3 Low = Baudot FIGS shift) to
settle to a static condition before being
entered into the FIFO by the strobe signal.

So far, approximately six microseconds
have elapsed since the ASCII data and strobe
for the ASCII character “'period" appeared
at the input to the converter. At the end of
the 6 microseconds, U8 is enabled, and U2C
output returns to a high level. At this time
the Baudot character for period (B1, 2 =
Low, B3, 4, 5 = High) is present at the
output of U8. One microsecond later the
delayved (7 microsecond) keyboard strobe
from UIB appears at U2A pin 11 and now
the Baudot period character is entered into
the FIFO. Generation of a LETTERS shift
character in U10B is similar to the foregoing
except that U2C output remains High (U8
outputs B1 through BS are all High).

Thus it is apparent that all normally
converted characters are delayed by seven
microseconds within the converter before
being strobed into the FIFO. If a case shift
character 15 required, 1t 15 generated and
strobed into the FIFO during the seven
microsecond delay interval.

UlT, 12, 13 and U2D form the "‘Letters
shift after Line Feed' circuit. Ul1 and U12

detect the presence of a Baudot Line Feed
character at the output of U8. The output of
UT2 goes Low when the normal delayed
strobe pulse from UIB appears at UTTA.
After a one microsecond delay through
U13A, U13B generates a six microsecond
pulse that is applied through U2D and U9C
to start the generation of a Letters shift
character as previously described. A non-
printing character such as Letters shift,
following a line feed, gives the machine time
to return to the left margin before printing
the next character.

In Fig. 2, waveform 11 of the timing
diagram is a composite of the various con-
ditions at the converter output strobe line.
The “Typed character strobe" (center pulse
in the pulse train) will appear on the strobe
line every time a character key is pressed on
the keyboard. The case shift strobe and
LSAL strobe are shown as dotted lines,
indicating they will appear only under
certain conditions. Depending on previous
conditions, all three strobe pulses can appear
in the sequence illustrated when the con-
verter receives an ASCIlI LINE FEED
character.

Construction

The timing components should be kept
clear of the trigger inputs on the one-shot
multivibrators. Five percent tolerance
dipped mica capacitors and five percent Y4
Watt resistors should be used in the one-shot
timing circuits. Three ABC-1 converters have

| NOT LESS THAN 15 uS

2 —i 7T uS |
3 I: | uS
i
Yol
TR 6 uS |
6 _]: 6 uS
7 _ 2 uS =3 )
s 1 lius
10 E I 6 uS
i, = lLus] oSy =

CASE SHIFT TYPED
STROBE CHARACTER
STROBE

LETTERS SHIFT AFTER
LINE FEED STROBE
(LSAL)

Fig. 2. Timing diagram, 1 — Strobe in, Ul A-1. 2 — Strobe delay, UIB-10. 3 —
Delayed strobe, U2A-13. 4 — Figs shift, I-shot UIOA-2. 5 — Figs shift gate,
U10A-4. 6 — Case shift gate, UI10A-4. 7 — Case shift strobe delay, U3A-4. 8 —
Case shift strobe, U2A-12. 9 — LSAL gate delay, UI3A-4. 10 — LSAL gate,

U9C-3. 11 — Strobe output, U2A-11.
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been constructed and the timing was well
within tolerance using off-the-shelf five
percent components.

Use of a printed circuit board makes
construction much easier and decreases
chances of wiring errors. Even so, the PC
board has a high component density and
traces are very close together. Great care
should be exercised during assembly and
soldering to prevent errors in component
location, |IC orientation, and solder bridges.

Sockets or molex pins are recommended for
the 1Cs.

PC Boards and PROMs

EDI* has been authorized to make a PC
board available for the ABC-1. This is a glass
epoxy, double-sided, plated-through hole
circuit board. It will fit a standard .156
spring 18-position double-readout edge con-
nector. Boards only, or complete parts Kits

including the three pre-programmed
PROMs, are available.

If you already have a UT-4, Fig. 3 shows
the changes required to interface with the
ABC-1. If desired, EDI has a modified UT-4
PC board with these changes incorporated.
Order “UT-4 IF"" PCB/kit. This PCB fits the

same type edge connector socket as the
ABC-1.

Troubleshooting
Most comments on troubleshooting in the

: ABC —1 l
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KBI-1 article apply to the ABC-1. The
converter is a fairly complex circuit with
critical timing parameters. If a scope is not
available, it is mandatory that the associated
UT-4 be operational in order to check
converter operation.

Strobe and data lines from the KBI-1
outputs to the ABC-1 inputs and from the
ABC-1 outputs to the UT-4 should be less
than 20 inches in length, Transmission line
techniques must be used for longer lines as
described in the KBI-1 article.

Logic levels at the seven data inputs to
the ABC-1 must be stable at the time the
keyboard strobe goes Low at UTA-1 and
U7-14. As indicated in the timing diagram,
the minimum width of the strobe pulse is 15
microseconds. If your keyboard strobe is
pulsed with a period, for example, of 5
microseconds, then UT4 of the KBI-1 must
be used to stretch this 5 microsecond pulse
to at least 15 microseconds. Another
possible source of improper operation is
errors or omissions in the switching and
control circuitry (S1, S9) as shown in Fig. 3.

To use the Repeat message function in
the UT-4 during operation with the
KBI-1/ABC-1, PRELOAD switch S5 is set to
PRELOAD, KYBD switch S9 to IN and the
message is typed into the UT-4 memory
from the keyboard. KYBD switch S9 is then
set to OUT and REPEAT switch S8 is set to
REPEAT. Then PRELOAD switch S5 is set
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Fig. 3. Changes required to interface UT-4 to ABC-I1. Notes: Dotted lines show existing circuits
in UT-4. Solid lines indicate added circuitry to accommodate ABC-1. These additions change
the UT-4 PCB to UT-4 IF PCB (IF = Interface). ASCll/Baudot switch S1 is the same as S in
ABC-] schematic. Keyboard In[/Out switch 59 is added to UT-4 control switching. UT-4 IF has

all the features of UT-4 except that Space switch S7 is deleted. UT-4 IF edge connector
references are for the ED/ printed circuit board.



to NORMAL and the message is contin-
uously recirculated through the UT-4,
REPEAT switch S8 also permits local copy
on your printer during the repeat sequence
when wusing the UT-4 IF circuit board.
KYBD switch S9 must be returned to IN if
you wish to continue using the keyboard
after completing the repeated sequence.
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I — Information

Service Area Net Type

R — Rag Chew INTERNATIONAL
S — Service
T — Traffic
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Nets Worth Checking Into:
Great Lakes After School Net.

Liberty Net.

E.H. Barnett WBGIIX
Route 1
Ashland, Missouri 65010

works

NOTE: Times and Days are given in GMT.

Name Time Days Freg
Intercontinental Net 1100 Daily 14316
Maritime Mobile Service MNet 2000 Daily 14315
Intercontinental Net 2200 Daily 14315
Midstate Weather Net 0000 Daily 3940
Liberty Net 0300 Thurs 3860
Narth Central Phone Net 1300 Daily 3915
Narth Central Phone Net 1800 Daily 3915
Liberty Net 1800 Sat 14320
Great Lakes After School Net 2100 M-F 3988
Idaho — Montana Net D030 Tu-Sat 3582
lowa 75 Meter Net 1730 M-Sat 3970
Michigan Buzzards Roost 2130 M-Sat 3930
New Hampshire Emerg. Net 2200 Sat 3945
Missouri Emerg. Net 2300 MWF 3963
lowa 75 Meter Net 2300 M-Sat 3970

It you are tired of just cookies and milk or having a soda with Mary Lou after
school, try rag chewing on this net. For high schooiers, by high schoolers.

This is an information and rag chew net for people who care about this country's
future.

My thanks to WBBTHQ and WBIPHM for contributing this month. Would someone please tell me about the Southern
Texas Country Cousins? | listened to it one day and | can’t remember what frequency it is on. | would like to include it in
thus column, If you check into any net please drop me a line.
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8 8 Track incremental data recorder/player
8 330 Steps per second (2640 baud)

@ READ and WRITE forward or reverse
® 83 1/3 Bytes perinch record density
® Parallel data input and output
8 Quick change tape cartridge
8@ EOT and BOT photo sensors

WRITE FOR DESCRIPTIVE LITERATURE

11020 OLD KATY ROAD e SUITE 204
HOUSTON, TEXAS 77043 ® (713) 461-3959



TITLE: Microcomputer Dictionary & Guide
AUTHOR: Charles J. Sippl

This new microcomputer dictionary fills the urgent need for all computer people,
engineers, scientists, industrialists, communications people — as professionals,
amateurs, teachers, or students — to become quickly acquainted with the
terminology and nomenclature of a new revolution in computer control capa-
bilities in areas that pervade most of man's daily activities.

Over 3500 definitions and explanations of terms and concepts (approx. 350
pages) relating to microprocessors, microcomputers and microcontrollers.
There are also separate appendices on: programmable calculators; math and
statistics definitions; flowchart symbols and techniques; binary number systems
and switching theory; symbol charts and tables; summaries of BASIC FORTRAN
and APL. In addition there Is a comprehensive electronics/computer abbrevia-
tions and acronyms section. Price: $14.95

MATRIX PUBLISHERS, INC.
Dept. BM, 207 Kenyon Road, Champaign, IL 61820 I

Please send me the new MICROCOMPUTER DICTIONARY under your I
15 day no risk trial guarantee. If payment accompanies order we pay
all shipping and handling charges. (lll. customers add 59; sales tax) l

[ e B R T i e
;

Name I
Address l
City State

Zip




by
David A. Wallace WA1GSF
146 Westford St.
Chelmsford MA 01824

60

o, I'm not going mathematical on you.

(At least | don't think so . . .) Instead,
I'm going to describe how to construct a
device which is guaranteed to warm the
heart of any red-blooded gadgeteer — a
random music generator. This is a full-
fledged construction article, so if you're not
interested in warming up your soldering iron
(You say you don't even own one? What are
you doing in my audience?), you might as
well skip this article and go read someone
else’'s. But if you like to sling circuits
together, then this little number is definitely
for you.

Description

The random music generator (henceforth
called the RMG) consists of three basic
components: the sequencer, the oscillator,
and the waveshaper.! As you can see from
the basic block diagram in Fig. 1, the

sequencer provides control signals to the
oscillator and the waveshaper, thus deter-
mining the note played and the timbre for it.

The sequencer is a special form of shift
register circuit known as a Johnson Counter.
It is used to produce (almost) random bit
patterns. In the RMG, the sequencer is a
12-bit shift register with an exclusive NOR
gate acting as a feedback path. Depending on
the exact connection of the feedback gate’s
programmable input, the sequencer can
produce patterns of from 18 to 3255 12-bit
words. The sequencer is controlled by a
clock circuit, a pulse generator which
operates in the range of from 1 to 10 Hertz,
approximately.

The oscillator circuit is a voltage con-
trolled square wave generator which will
play one of eight musical notes (C, D, E, F,
G, A, B, C), depending on the state of the
seven note selector lines. The oscillator is



The Sound of

divided down in frequency, by a three stage
ripple counter, to provide four octaves of
range. Eight potentiometers (R1 through
R8) are used to tune each note to pitch.

The waveshaping circuits control the
timbre (tonal quality) of the note played,
and also the stereo effect. Four “voicings”’
are available. There was no attempt made to
tailor these voicings to sound like traditional
musical instruments, so the RMG has a
definite ‘‘spaced-out” sound to it.

Construction

The electronics for the RMG (Fig. 2) is
constructed in three subassemblies: the front
panel subassembly (which contains the selec-
tion switching and the controls), the power
supply subassembly (which can be con-
structed in the chassis itself), and a 2.5” x
6" piece of tenth-inch-grid perfboard which
contains all other circuitry. Wiring is point-

Random Numbers

to-point, as impedances in the RMG are low
and therefore stray coupling is not a factor.

My prototype used a hole matrix switch
consisting of 144 holes in a 6 inch square of

(a]]
SEQUENCER SELECTION OSCILLATOR
CIRCUIT SWITCHING
Qiz
FEEDBACK

LEFT
OUTPUTS
RIGHT

WAVE -
SHAPING
CIRCUITRY

TIMBRE
SELECT

Fig. 1. Block diagram.
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S00K
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33K
&
6. BK
O.luF
~ luF
7 4
SELECTOR SWITCHES
(INTERCONNECTIONS R3
USER DETERMINED ) 25K A
OUTPUTS { Y ra
5K G
Sl
52 ¢
S3
sS4 RS
IOK F
<
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V _
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T s N IN914 (7) 50K D
Wi 20 I1/6
RESET g
JOHNSON COUNTER 50K MIDDLE C
/J? rJ7 77

Fig. 2. Schematic. phenolic. Each hole has two contacts in it,
which are shorted together when a con-
ductive programming pin is inserted. The
main advantage of this scheme is that the

pattern of pins in the phenolic gives a quick

visual readout of the program set up. The
main disadvantages are, first, that one must
be careful not to insert two or more pins in
the same horizontal line in the matrix switch
(as this will short two or more shift register

Closeup of the circuit board. The trimming potentiometers provide adjustment for the pitch of each note and the output level
for each channel.
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outputs together, and second, that the
assembly of such a matrix switch requires
that connections to 288 contacts be made in
4 very small area. One can achieve the same
versatility by using twelve single-pole
twelve-position rotary switches (at $2.00
cach!) with only 156 connections to be
made, or by using two twelve terminal
barrier strips and some jumper wires. The
terminal strips can be mounted on the front
panel, or (more esthetically) on the rear of
the RMG. A reasonable compromise
between versatility and cost can be realized
by “hard-wiring” some choices in the selec-
tion matrix and using rotary switches to
select others, as was done in the version
photographed. The mechanical layout of the
front panel is, of course, determined by
which selection scheme you choose.

The power supply subassembly can be
constructed on a terminal strip, with the
exception of the LM-309K, which should be
mounted on the chassis itself for heat
sinking purposes. This is simplified by the
fact that the “309” is so constructed as to
make the device's case a ground terminal
thus  no insulation is required when
mounting it to the chassis. A half amp fuse js
recommended for safety.

-=~-TO TEMPO CONTROL

S T ——

2.6V 300mA
Lo TRANSFORMER
| /2 A
Sps |
2A S0PV
BRIDGE
+SVe—LM3I09K 1
-
I000uF -~

/77

Fig. 3. Power supply. Unless otherwise
noted, resistors are % Watt and capacitors
are 10 WV,

Inside the RMG: The circuit
board is mounted on stand-
offs and connects to the
power supply and front panel
wiring via the cable at the
rear,

lfable 1,
Note Scientific Scale (C-256)
Middle C 256.00
D 287.35
E 322.54
F 341.72
G 383.57
A 430,54
B 483.26
C Above
Middle C 512.00

Concert Scale (A-440)

261.63
293.66
329.63
349.23
392.00
440,00
493.88

523.25
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0.33u :E A IK
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Fig. 4. Switched filters. All transistors = 2N3904.

64

LErl

RIGHT

T

Back panel and bottom of the RMG. Note the LM-309K mounted on the
underside. The phono jacks on the back are the outputs,

Table 2.
Feedback Point Number of States
Q1 3255
Q2 126
Q3 45
Q4 28
Q5 819
Q6 18
Q7 819
Q8 28
Q9 45
Q10 126
Q11 32556
Q12 not possible

The audio outputs are terminated in jacks
which match the cables of the hi-fi you
intend to use with the RMG. My prototype
used RCA phono jacks. The outputs are low
impedance (approximately 1000 Ohms) high
level (about 1 volt peak-to-peak), so use
compatible hi-fi inputs for best results.

Tuning

Tuning the RMG should be done with
care, as the “listenability” of the instrument
suffers if it continuously plays sour notes. A
pitch pipe or a musical instrument known to
be in tune may be used as a reference. Unless
you have a frequency counter which reads to
.01 Hz (a rare bird indeed!), you must use a
zero-beat tuning method. A counter which
reads to 1 Hz is not accurate enough for
tuning. To tune the instrument, hold the
reset button in and program one note at a
time to any shift register output. Start with
the highest note (C above middle C) and
descend the musical scale, adjusting RI
through R8 for zero beat with the reference
instrument,

Table 1 gives the frequencies of the eight
musical notes. You may tune to scientific or
concert pitch, as you please.

Programming

Programming the RMG is mostly a matter
of taste. However, a couple of points can be
made. First, very short sequences tend to
become monotonous very quickly, but very
long sequences can become so involved with
permutations as to be hard to follow.
Second, if you wish to listen to a sequence,
pick a long one; if you play an instrument
and wish to improvise around a sequence
that the RMG plays, pick a short one.

Table 2 indicates the number of 12-bit
“words” produced by the RMG for each
sequence it is possible to program.” =
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What Do
You Want To Count?

by

Jim Huffman WA7SCB
PO Box 357

Provo UT 84601

his is a digital world we live in today. “meter-less’’ VU meters. Ham equipment is
Digital readouts are flashing on every- going digital, too. Readouts are more
thing from FM tuners and wristwatches to accurate, readings are easier to interpret, and

All the 3 DCU parts mount on one circuit board.



bent pointers, non-linear dials, and other
mechanical problems are eliminated. New,
nearly burnout-proof LED readouts with no
parallax and %1 digit accuracy are becoming
available at a price that is allowing more and
more workbenches to be fitted up with
flashing lights where once stood taught-
band, multi-scale meters. Since all this digital
equipment is obviously here to stay. this
article gives you the basics, so you can
understand how that new DVM or digital
wristwatch works. And, if you already have
the savwy on the digital scene, vou'll be
interested in the 3 DCU. It’s three digits of
Decimal Counting Unit. It makes a great
counter display, DVM display, etc. And you
get three digits for what you would expect
to pay for only two digits — less than
$18.00!

Digital devices are simple, and most
operate on the same very simple principles.
Digits are counts, and there are any number
of counting systems. The most familiar
system is based on counting with the ten
fingers (“digit" is derived from the Latin
word for finger). Since there are ten fingers
the system is called decimal (deci = 10). You
could use base 20 (fingers and toes) or
anything between. Of course, if you use
decimal numbers to represent the figures in
another system you will have to use some
additional symbols, because there are only
ten numbers. The hexadecimal system (base
16) uses letters and numbers. A hexadecimal
count goes 0, 1, 2, 3 and soonto 9. For 10
and higher you substitute ABCs, like this: 7,
8, 9, A B, C, D, E, F. Therefore, a
hexadecimal C is the same as a decimal 12.
Because of the vast number of digital
systems, there had to be a place to start in
electronic digital equipment and that was
two. Simply “on” and “off.” The binary
system is a “base two’' counting system (bi
for 2). While being able to make only a
maximum count of two might seem like a
shortcoming, it is no problem for an elec-
tronic circuit to switch on and off a million
times a second. That's pretty fast counting!

Okay, so we use binary, count some
pulses, then show 'em to the operator. The
problem is, it's tricky for a mere human to
see those digits flash past a million times per
second. The logical answer: Store the count.
This is where the binary counter comes into
action. We feed it a group of microsecond
pulses and then take some time to look at
how many pulses were there. The binary
counter operates on both the principle of
frequency division and storage.

The basic circuit that makes up a counter
s the flip flop. A flip flop does just that.
First it flips, then it flops. With a little pulse
steering it “flips” on a negative pulse in,
then "“flops" on the next negative pulse. A

|=|_n=|
I o e 8 5y i e I
Yoy
| CYCLE
= FLIP
] e iy R g (6 ey ooy A e B
\—_V__J
| CYCLE .
FLIP
= | I 1 | i FLOP
LN — ”
| CYCLE
FLIP
j 1S FLOP
LN —— i
ICYCLE —
| _l_‘_|
L% g 7
172 CYCLE

Fig. 1. Flip flops divide frequency,

square wave input has a negative transition
every cycle (Fig. 1). It takes two of these
negative transitions, or two cycles, to get a
flip flop back to the way it started. Thus,

FFI }—
-2

{

: COUNT OF
NINE
FF2 -?_r—— peTector RESET QUTPUT

FF3[®

Egligigigigigipininligigil 4
e el e W e O e
1 | | | L *r
| f"| FF3

= | FF4

- < J
| CYCLE=10 CYCLES OF INPUT SIGNAL

Fig. 2. Counter modified to divide by ten.
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Put @ 3 DCU in a cabinet with a timing circuit board, and you have an instant 3-digit counter, great for reading out the

frequency of your rig.

BCD {
IN

the flip flop divides the input frequency by
two. If the output of that flip flop is divided
by two by another flip flop, we have a
simple divide-by-four counter. One more

ITmMmoOoOmo

© AP

eV LO CURRENT

BULB FORTTL

¢ PIGTAIL
LEADS

Fig. 3. Using ten bulbs to show numbers stored in digital counter.
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stage yields divide by eight. The number of
stages is the same as the power of 2. For
instance, the 3-stage counter yields 2° or
divide by 8. A 2-stage counter (2*) gives a
four count. It is also possible to make the
counter short itself by a count to allow
counting to any base.

Fig. 2 shows one way to modify the
count. The four stage counter would nor-
mally divide by 16 (2% = 16). Notice that at
time tp the output of the counter is reset by
the combination of outputs from the stages.
The counter will count from tQ to tg, then
reset and start all over at tp. This gives divide
by ten action. In fact, this counter s called
bi-quinary, since the first stage divides by
two, and the last three stages divide by five.



This is the same basic logic used in the
popular 7490 divide by ten IC. The output
of the counter is not only divided by ten but
is BCD. BCD means “Binary Coded
Decimal."

That's where the storage capability of the
tlip flop enters the picture. A lone negative
pulse in will flip it (or flop it, if it were
dlready flipped). If no other pulses come
along, the flip flops will remain the same and
the number of pulses will be stored in a
counter. In fact, because of the BCD action,
a seven pulse in would give an output from
the four stages of 0111 (binary for decimal
7). If the counter is reset and we let in say,
thirteen pulses, the stages will flip flop along
until they count to ten and then start over
again. The three remaining pulses would
cause the counter to sit at 0011 (BCD for 3).
What happened to the 1 in front of the 3?
Simple: It spilled over to the next decade
counter if there was one. So, the first
counter counts units, and the next one
counts tens. With 27 pulses, two decade
counters would store 7 (units) and 2 (tens).
So putting the first decade on the right and
the second on the left would give 2 — 7 or
27. With readouts connected to our
counters, we would be able to read our
numbers just like the numbers on a written
page. Just hook up a light bulb to the stages
in each decade for an instant readout.

Of course the readout would be BCD. For
27 that would be 0010 and 0111. That’s not
too hard to read, if you remember in binary
you have only a two digit base — 0 and 1.
And think of the action of the decade
counter. The counter on the right counts
digits and the one on the left, tens, Well, in
the BCD system the digit on the right counts
units just like in the decade counters,
Remember that there are only two counts,

not ten, so the next digit to the leflt counts
twos. The next one can count up to two

twos (that's four). The last digit is eights. So
the BCD 0110 is (from the right) no units,
one two, one four, and no eights. Add them
up. That's four plus two, or six, so 0110
BCD is 6 decimal. Now it is easy to read the
lights and tell what is in the decade counters.

With all the miracles of electronics, it’s
pretty easy to build something that lights up
to ten lights with little 0 through 9's
stenciled on, You just look and see a display
in decimal as shown in Fig. 3. Decoding the
BCD and converting to decimal to light up
the digits is accomplished by using a decoder
made up of a system of gates.

Just as flip flops store and divide, gates
decode and control. There are two basic gate
functions and all others are variations of
these functions. The two basic functions are
AND and OR. The AND gate has to have its
inputs applied together to have an output
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Fig. 4. Logic symbols with truth tables for OR and AND.
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Fig. 5. Divide by six counter. *Because of the “glitch” at FF2 and fast
switching times of some flip flops, you may get FF3 flipping again. You may
suppress the glitch or divide by a non-reset flip flop at the end of the counter
One of these, followed by a decade (+10), gives a one second output from the
60 cycle ac line,
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PULSES

RAMP M MEDIUM INPUT 60 PULSES

CONSTANT
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5 1 ¢
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[:>e GENERATOR

RAMP _/./"L HIGH INPUT 144 PULSES

INTEGRATING
:J: CAPACITOR
STABLE
OSCILLATOR
TIME
BASE

(an “output” and “input’ are considered a
logic 1, or positive voltage). The OR gate
takes one input “"or" another “or" any other
to get an output. An inverter (common
emitter amp) following either of these gates
inverts it and you get NOT AND or NAND
and NOT OR or NOR. That means a one
AND a one give a zero and-a one OR a one
give a zero. It's upside down logic but it
comes in handy. To abbreviate the circuit
you use the logic symbols shown in Fig. 4.

Now let's take a three stage (divide by
eight counter) and do some fancy counting.
To divide by six we need a count of 101
(binary equivalent of five) maximum — then
when the count hits 110, six, we want to
reset the counter to zero. So, simply use a
two input NAND gate (it takes a zero to
resel our counter stages). You end up with
Fig. 5. That's a good beginning for a clock.
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Fig. 7. Basic slope integrating DVM, showing some relationships between the slope wave forms and the timing pulses.

Just divide by six, then divide by ten for one
second outputs from the 60 Hz ac line. Just
hook up the decade displays and you can
count the seconds. If you modify the decade
displays so the second one from the right
counts to six and then resets, and the fourth
one from the right does the same, you will
count up to 60 seconds and spill over the
next two digits to the next counter pair (in
which the far left digit only counts to 2). At
1T hours 59 minutes and 59 seconds, your
clock reads noon (or midnight) and one
second later all the counters go to 00:00:00,
You can eliminate the seconds readouts in a
practical clock, but you have to keep the
divide by ten and divide by six counters 1o
feed the minutes counter.

The digital clock i1s obviously pretty
simple. How about a counter? That’s some-
what more complicated, but only because of

_|_

NC

‘“ah‘hhhhh‘

NC

Fig. 8. Jumpers and IC alignment diagram.



how a counter works. For one second the
gate is “open’ or enabled, and the decade
counter stages divide away. At the end of
that second the gate gets closed and the
decade counter stages sit and hold whatever
count came in. If the input was, say, 7174
Hz, those are the numbers that will show up
on the display — because in one second there
were seven thousand one hundred and
seventy-four negative transitions counted.
Obviously, the accuracy of the one second
gating signal is important; that's why you are
likely to use a 1 MHz crystal oscillator,
divided by a million (6 decades), so any
errors are divided by a million, too. You
must also reset all the display counters just
before you start counting. Otherwise. the
first time the counter will show 7174 Hz and
the next time 7174 more, so the display will
show 14348 Hz (unless you run out of
digits). You can see, too, that the gating
signal could be 10 Hz; now you can count to
a tenth of a cycle for super accuracy. The
DCU gating signal can be faster than one second,

(WS too. A T ms signal will display kHz. Selecting
the length of timing signal (and where to put
the decimal) depends on how many readouts
you have and the maximum operating speed

Fig. 9. Foil side, PC board (full size) of the gates and counters. A basic counter
' contains a timing circuit, gating circuit,
the gating. This time we will consider the gating, and displays.
gate controlling function as well as its How do you get a DVM? There are a
decoding function. Fig. 6 shows very simply couple of methods. One is simply controlling
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Fig. 10. Schematic diagram with modifications for clock and counter applications. Note: Link all pin 3s on 744 7s and ground.
for blanking readouts during count in counter if desired.
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1. Insert wires through top of board (Fig. 8) for top 1/3 of board.

2. Check to insure no two wires cross and no wires cover or cross IC pin holes.

3. Stick in readouts and 7447s to hold wires in piace while you turn board over and
solder wires in place.

4. Solder in only 7447 ICs and trim wire leads. DO NOT SOLDER READOUTS IN YET.
Make sure 7447s are in right-side-up before soldering.

5. Insert and trim the three wires in the middle of the board.

6. Insure wires do not touch, and solder and trim.

7. Insert wires in the lower third of board; make sure there are no wires touching or
crossing IC pin holes.

8. Solder, trim, recheck for wires touching.

9. Insert 7490s and 7400 gate; observe markings to keep from putting ICs in upside
down.

10. Solder in 1Cs and prepare to mount readouts.

11. Insert readouts.

12. Put board against flat surface foil side up and push readout pins down until readouts
are aligned and are even with tallest 1Cs on board.

13. Solder only pin 1 and pin 8 on each readout,

14. Turn board over and readjust readouts as necessary to make the surfaces line up with
each other.

15. Carefully turn over and solder the remaining readout pins.

16. Run jumpers on foil side of board from pin 14 on one IC to pin 11 on the other.
Allow one side of the wire to stick roughly 1/8” through front of board — this will
become a test point,

17. Make sure jumpers clear all pins on foil side of board. Solder jumpers.

18. Run two approximately 2" long insulated wires from the guide hole and pad near the
board + 5 input terminal.

19. Connect each wire to the pad that connects the bottom of R2 and R3 (Fig. 8) to pin
16 of their respective 7447s.

Table |. Step-by-step construction.
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Fig. 11. Connecting a 3 DCU for a nearly 30 MHz 3-digit counter that can
read out a transmitted frequency to 100 Hz. Adding the other DCU makes a
6-digit counter that will indicate to 200 MHz with a preselector.
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the frequency of an oscillator with a voltage
— a VCO. The better method, one you've
probably heard of, is the slope integration
method. You merely control the output of a
constant current generator with the input
voltage. The constant current generator
feeds a relatively large capacitor. The
capacitor either charges in a hurry (large
input voltage) or trickles (low input voltage).
The charging of the capacitor generates a
ramp voltage. The ramp turns on a gate and
the gate stays open as long as the capacitor
charges. While the gate is open, a timing
signal puts pulses through it and the decade
counters count and display the pulses. Fig. 7
shows the basic circuit and wave forms for a
“slope integrating' DVM.

Well, by now you're probably ready to
try your luck at some digital beauty. You
may not be too excited about the ten light
bulbs for a readout, so just use the popular
seven bar types. The seven bars are decoded
to shape the forms of numbers O through 9.
A decoder is available for them and even
contains drivers for the LEDs in the 7
segment readout. The decoder is appro-
priately called a BCD to 7 segment decoder/
driver.

The 3 DCU project uses 7 segment
readouts and IC decade counters for com-
pactness. The entire three digits fiton a 2" x
4" PC board. A single sided board was used
to allow versatility. You will have to run a
few jumpers (or use the diagram showing the
jumpers for the standard DCU to lay out a
pattern for the other side of your board, if
yvou don't want a special application). You
can etch your own cards or buy one already
etched and drilled. In fact, you can get a
complete kit of parts from TWS Labs, PO
Box 357, Provo UT 84601.

Begin construction by putting in the
jumpers as shown in Fig. 8. Step-by-step
assembly instructions are given in lable 1
for a foolproof assembly. Fig. 9 shows the
PC layout (foil side). Fig. 10 is the schematic.

After assembling your 3 DCU, check out
operation by connecting +5 and ground.
Run a ground to RST, and then touch a
ground on and off the input terminal of the
card. The digits should flash away. If vou
could actually touch only once, you would
be able to count the times you touch the
ground. The decades will count up to 30
MHz and, though you may think you touch
only once, chances are you will touch the
ground many times and the decades will tick
away. As long as they count pulses, you will
know the 3 DCU is working. Test reset by
removing its ground — the 3 digits should go
to zero.

Applications
The applications for 3 DCUs are nearly



unlimited: For example, they will work to
200 MHz with a preselector. A pair of 3
DCUs side by side gives a 6-digit counter. An
FET, U]JT, and time base, along with a 3
DCU, will make a great DVM.

Counter

Currently, there is a timebase and power
supply kit available from TWS Labs that
makes a great counter for ham rigs when
used with a 3 DCU, Fig. 11 shows how to
hook up the timebase. With two 3 DCUs and
the timebase, you can have a 6-digit 20 MHz
counter.

Timer

Obviously, 3 digits are perfect for a 10
minute timer for ID purposes. You modify
the middle digit to divide by six instead of
ten (see Fig. 10). Now merely feed the DCU
with one second pulses. This can be +6 and
+10 the ac line or + million a T MHz crystal.
Just use an n/c push-button switch to keep
the reset line grounded. Thus, when you
want to reset the clock to 0:00, you just
momentarily depress the switch. As soon as
you let up, you remove the reset and the 3
DCU starts ticking off the seconds again.
Fig. 12 shows a 10 minute ID timer set up
using 3 DCU. A kit to make a 10 minute
timer with power supply and warning lamp
15 also available from TWS Labs. All you add
isa 3 DCU.

Clock

Add one more 3 DCU (modified for 6
count as mentioned before) to the 10
minute timer circuit, and you have a digital
clock. Fig. 13 should give you some ideas on
how to hook it up for 12 or 24 hour
operation. For a clock you must have a way
to set the time, so a fast advance and a hold
position are used. You merely advance the
clock slightly past the desired time and then
hold the count until WWV beeps, or what-
ever; when vyou let up, the clock starts
ticking away the seconds. A clock addition is
also available from TWS Labs.

DVM

This one will take a little experimenting
on your part because the only kit available is
for converting a frequency counter to a
DVM. If you are using the timebase kit with
your 3 DCU, it may work. It is available for
$9.50 from R. S. Stein, 1849 Middleton
Ave., Los Altos CA 94022, (Note that this is
a PC board for the DVM only.) If you want
to experiment, you might try Fig. 14 for
ideas. If you allow your 3 DCU to trigger an
external flip flop and drive an LED, you will
have the makings of a 3% digit DVM. Once
you are measuring volts, it

3 DCU 6V
= LAMP
T : IN| SEE

iy el e B30 el L

60 Hz AC 77 WARNING

4 VRMS . LAMP

RST

—oweR] 5 TO LOGIC +5V
SUPPLY | RST SW

‘#"_—I

Fig. 12. Hook up 3 DCU as a 10 minute 1D reminder. Warning lamp goes on
at 9 min 50 sec, for 10 seconds. Note: DI = pin 8 Ul; D2 =pin 9 U]; D3 =
pin 1 U3; D4 = pin 11 U3. U2 modified to +6 (see Fig. 9).

ADVANCE
FAST

(R

HOLD
!  £—- i6 L8l 2w L
60Hz AC
4VRMS 3DCU 3DCU
D3 —PH—)
POWER D2 et SEE IN ouT
> SUPPLY DI ' NOTE  [®
RST
RST RST
Ul=6e U2<6
SEE FIG9 SEE FIG9

Fig. 13. 12 and 24 hour 6-digit clocks using 3 DCUs and simple fast advance
and hold switching. Note: For 12 hour clock, DI cathode = pin 1 U3; D2
cathode = pin 8 U2; D3 cathode = pin 1 U2, For 24 hour clock, D1 cathode =
pin 8 U3; D2 cathode = pin 9 U2; D3 not used,

-='+5'gl'
18K TTL
GATE
DC
INPUT 3 DCU
COUNT
7
| SECOND
CLOCK T—
RST
P\
SAMPLE GATING 5 3 DCU
TRIGGER

Fig. 14. Here is a place to start. For a simple DVM, the FET current charges
the capacitor in the UJT relaxation oscillator. Then gating allows the | sec
clock to enable gate Ul. Then, depending on the frequency of the UJT,
pulses will pass through gate U] and be counted in the 3 DCU. Make it so |
volt equals 100 pulses into the DCU,
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will be easy to measure current (voltage
dropped across a standard resistor), Ohms

(standard current through the unknown
resistor), ac (using a rectifier system), etc.

Well, I'm sure you found one or many
ideal projects for your ham shack using a 3
DCU or two. | have several units around the
shack and they are all as handy as can be.
Although we've only scratched the surface,
some of you will probably add preselectors
to your counters for 200 MHz operation.
Use 3 DCUs for counting dial pulses — only
you and your imagination know for sure.
For whatever the use, you'll enjoy entering
the fascinating world of blinking digits, =

R1,2,3
U1,2,3
U4.5.6
U789
U10A.B

PC board

*Kit

Parts List (refer to Fig. 10)

15082 % resistor

7490 decade counter-TTL

7447 BCD 1o seven bar decoder/driver
Seven bar readout Opcoa SLA 1 or
equivalent common anode

7400 quad, 2 input NAND gates (only
two used)

PC board for 3 DCU available for $2.50
ppd. (See below for address.)
Complete kit of all parts, including

PC board, all ICs, instructions, and
readouts, as well as applications for
10 minute 1D timer, stop watch,
digital counter, 6-digit clock, etc.,

is available for $17.99 plus postage

from TWS Labs, PO Box 357,
Provo UT 84601,
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like 2 meter ham gear. | bought a 45
and now want a 65. Bought a Multi
2000 and now they have a
Multi-5000. Ah, well — guess that is
the price one pays for not waiting to
see what the market will offer in the
future,

Keep up the good work with the
madgazine,

Carl Hattan KBBZV/KL7

Cold Bay AK

Don’t Forget Qur Gals

This is my first subscription to 73
Magazine., This is truly a fantastic
book. | am not a ham operator,
although | would like to become one.
| just enjoy electronics and hobby
work, | am not that advanced in
electronics, but | enjoy very much
reading and learning about 1Cs and
how they operate. Keep up the good
work fellows — you have a good thing
Qoing.

James Cox
Lumberton NC

Walk on Water?

The reason that |'m writing to you
is that the November issue of 73 has
just arrived and | have this tremen
dous pressure to congratulate you. It’s
been a long time since 1960, Wayne,
So — my most sincere admiration and
best wishes! | think you are ready to
walk on water — barefoot. And thanks
from my Novice friends for your
books, tapes and the magazine.

Ken Cole W7IDF
Vashon WA

| thought | would drop you a line
to say | have really enjoyed your 73

Magazine since finding it in the BX. |
had a Novice ticket a couple of years
back. Since | have started to read your
magazine, my interest in amateur
radio has been reawakened. | have
taken the Conditional test and now |
am waiting on the FCC to reply. |
would like to see some articles on the
new Heathkit HW- and SB-104s, in
addition to more on the HW-7. My
only other point is, how would you
like to be in Addis Ababa, Ethiopia, at
9000 feet with excellent signal recep
tion, and not be able to operate due
to government restrictions? Anyway, |
do listen to all those rare African
stations — and wish.

Carl L. Moss
Addis Ababa
Ethiopia

P.S. Saw 73 Mag on sale in Athens,

Greece in August at various news-
stands.

Denver Dining — Etc.

| think it would be nice if vou
would sponsor a US-wide ham meet-
ing and luncheon directory,

Denver has two open clubs and two
weekly open luncheon groups, and
many other cities have the same
Many hams would work their travel
itineraries around in order to attend
some of these groups if they could
know where and when in advance.

| would appreciate it if you could
put a small notice in your magazine of
the ““Hams East’” and ""Hams West"
luncheon groups in Denver,

Both meet in cafeterias, start at 11
am and continue until the last ham
leaves. No programs, no formality.
Just lots of good rag chews. Wives are
welcome and many attend.

“Hams East” — Tuesdays, 11

am, Wyatt's Cafeteria, 2466 S.

Colorado Blvd., Denver CO:

“Hams West" — Thursdays, 11

am, Wpvyatt's Cafeteria,

Alameda Ave. and Wadsworth

(Villa Italia Shopping Center),

Lakewood CO (Denver's
largest suburb).

Big plans are being made for the
1976 corwention, and since everyone
seems to get to Denver sooner or later
and we really believe in welcoming

—

strangers, don't overlook our two
weekly ham luncheon opportunities.
The 146.07 T — 146.67 R Castle
Rock Repeater Group repeater exists
for the sole purpose of rag chewing.
All breakers are recognized; traffic
information, road and street direc
tions, phone patches, traffic, and what
have you is handled and never a
discouraging word, We do not put up
with smart aleck guys who object 1o
what type conversation or use (it must
be legal) our repeater is used for. Our
only insistence is that all breakers be
recognized and rag chews cease until
the breaker’s inquiry or needs are met.

Remember — pass the word -
146.07 T-146.67 R is an open repeater
with a 3 minute timer and visitors and
their needs are at the top of our
priority list, Above all, don't be afraid
to “break.” We expect you 1o, and,
should anyone experience any
discourtesy, the matter will be posi
tvely dealt with by the group
members. | am glad to say that this
situation occurs so rarely on this
repeater that | can't even recall the
last time, and we all hope the last time
was truly the last.

Howard A. Moore K@HPF
Lakewood CO

HP-45 Fun (Cont.) (Cont.)

| have been reading 735 for several
years and this s my first attempt to
write and say just how pleased | have
been with the magazine. It's just plain
fine. Keep it up.

In regards to the article that
appeared in Letters (October 1975
issue) entitled "HP-45 FUN.” the
gentleman tells how to call out the
timer mode on the HP-45. Well, this is
all fine and dandy, BUT it has one
major problem in that the timer runs
slow {not 60 counts of the timer = 1
minute in real time). I've made several
checks with the HP-45 vs. WWV and a
counter, and found the HP to run
about 14% slow. I've also checked
other HP-4bs and they seem to be the
same way.

Just thought this info may be of
interest to the readers, and users of
the HP-45.

William Christian WASKLK
Beaumont TX



SERIES

At last! High quality, laboratory-grade
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instruments .

for the professional and hobhyist . . . at prices everyone can afford!

CIRCUIT DESIGNER
Now you can build/test electronic circuits
WITHOUT SOLDER . .. using solid #22 AWG
wire to interconnect discrete components . . .
resistors, transistors, linear/digital ICs in TO5
or DIP packages (8-40 pins), and more. Plus,
you get 5-15VDC up to 600ma (9 watts) of
variable regulated power, with a built-in 0-15V
voltmeter to monitor internal power and/or
extermnal circuits. Now, that's design flexibility!
And look at the low, low price!

49°

Add $2.50
shipping/handling

SPECIFICATIONS
Power Supply: Output: 5-15V @ 600ma. Ripple and
Noise: less than 20mv @ full load. Load/Line
regulation: < 1%. Meter: 0-15V DC. Connectors: 1
QT-595, 2 QT-59B, 2 power supply 5-way binding
posts, 2 meter 5-way binding posts. Wght: 3 Ibs.
Power Needed: 117V, AC @ 60 Hz 12W.*

Patent #235,554.

Each measures 6.75''L x 7.5"'W x 3.25"" H.; completely assembled, ready to start

testing at once. Order your DESIGN MATES today!
*220V @ 50Hz available at slightly higher cost.

All DESIGN MATES are made in USA,; available off-the-shelf from your
local distributor. Direct purchases from CSC can be charged on Bank
Americard, Master Charge, American Express. Plus, you get a FREE

Add $2.50
shipping/handling

FUNCTION GENERATOR
Troubleshooting? Design Testing? DM-2 gives you all
the signal source capacity you need . . . at a very
modest price. This 3-wave form Function Generator
has: short-proof output, variable signal amplitude and
constant output impedance. Completely wired, tested,
calibrated, ready to test audio amplifiers, op-amp and
educational lab designs . . . as well as complex
industrial lab projects. Complete with easy-to-read
instructions/operations manual, application notes,
operation theory and more, DM-2 works hand-in-hand
with DM-1 for total versatility.

SPECIFICATIONS

Frequency Range: 1Hz-100KHz (5 ranges: 1-10Hz,
10-100Hz, 100-1000Hz, 1-10KHz, 10-100KHz). Dial
Accuracy: Calibrated @ 10Hz, 100Hz, 1KHz, 10KHz,
freq. accurate to 5% of dial setting. Wave Forms: Sine
= 2% THD over freq. range. Triangle wave linearity,

< 1% owver range. Square wave rise/fall <0.5
microseconds = 600{1-20pf termination. Output
Amplitude: (all wave forms) variable-0.1V-10V peak to
peak into open circuit. Output Impedance:
600()-constant over ampl./freq. ranges. Wght.: 2 |bs.
Power Needed: 117V, AC @ 60Hz 5W.*

=l

R/C BRIDGE

Have you been bugged by color codes or unreadable
component markings? Forget it! DM-3, the low cost
R/C Bridge, measures true component values . . . in
seconds . . . to better than 5%. And, it's all done with
only 2 operating controls and a unigue solid-state null
detector, to zero-in on exact component selection . . .
instantly! Completely wired, calibrated and tested,
DM-3 includes an extensive instruction/applications
manual, and operational theory too.

SPECIFICATIONS

Resistance Range: 1002-100 megl(l. (6 Ranges:
10-10012, 100-1000€}, 1K-10K(1, 100K-1 meqg{l. 1
megi{}-10 meg!{l} Capacitance Range: 10pFd-1mFd-
(5 Ranges: 10-100 pFd, 100-1000pFd, .001-.01

mFd, .01mFd-.1mFd, .1- 1.mFd.) Null Detector: 2
hi-intensity LEDs-hi/lo markings. Accuracy: =5% of
null dial, range switch setting. Wght. 2 lbs.

Power Needed: 117V, AC @ 60Hz 3W.*

5495

Add $2.50
shipping/handling
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CONTINENTAL SPECIALTIES CORPORATION

English/Metric Conversion Slide Rule with each order. Foreign orders
please add 10% for shipping/handling. Prices are subject to change.

44 Kendall Street, Box 1942, New Haven, CT 06509 » 203/624-3103
West Coast Office: Box 7809, San Francisco, CA 94119 » 415/421-8872

Canada: Len Finkler Ltd., Ontario

© Copyright Continental Specialties Corporation 1975
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RTTY Autocall -
the Digital Way

s earlier versions of a character
Arecﬂgnitiﬂn device were called
“Selcal,” 1t would only follow that newer
versions would be called “New Selcal.”
However, | will stand on the name character
recognition device, for that is the only
correct way to describe the following unit.

Most previous Selcals had long and
detailed methods to decode one character at
a time, then another character, and so on, by
means of gates, inverters and such. This unit
decodes all letters of the alphabet as well as
all machine commands, by means of its
inherent design. All that is required to
change a decode structure is to move 4
wires. Decode can be changed in less than 3
minutes and without paper, pencil, or
decode charts, etc.

Again, earlier Selcals used transistors,
diodes, KCs and many resistors and

condensers. This unit uses 1Cs, 4 resistors, 2
condensers, and 1 diode. Size again was
something else. Some boards that | have seen
were 12" x 12" = 144 sq. inches, others, 8"
x 8" = 64 sq. inches. The newest CRD (3" x
7" = 21 sq. inches), is fitted with a 12 pin
edge connector and will fit inside a Hal STé6
teletype demodulator nicely.

This new CRD includes (as do the Selcal
units) such features as the NNNN shut
down, force on/off, and four character
decode.

A second feature has been added, with
which | will now blow some minds.

For most amateurs the acquisition of a
model 28 teletype unit and its stunt box is
just a dream, but take heart, for with the
STUNT BOX CRD unit, the lowly model 12,
14, 15 or 19 can now have the stunt box
features of the 28.

Mother board, top view.
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Fig. 1. Complete circuit diagram along with a timing chart.

The model 15 that | own is just about as
loaded as | could make it, but | still needed
more functions, for station accessories such
as keyboard-operated perforated turn on/off
and T.D. turn on/off transmitter control.

When a 100 wpm machine becomes
available, | will use an electronic speed
converter and the CRD to allow incoming
signals to change speeds for me.

Also in this area, hams may have the
opportunity this winfer to access a
minicomputer via a 2 meter transmitter to a
terminal station, then again via RTTY to the
computer, thus needing auto transmit, shut
down and ID on the terminal station. The
CRD stunt box will do it for us. 'Nuff said.

All this, remember, isina 3" x 2" x 7"
cube still inside an ST6 cabinet.

As an active autostart frequency exists in
the western area of Canada and the
northwestern United States, and there is a
lot of traveling in my work, | would find,
upon returning home, a large amount of
paper to be inspected and possible queries to
be answered.

A seclective calling device had to be
installed, After looking at many different
designs | made an attempt to build one. A
RTTY Selcal with TTL logic only met with
dissatisfaction and an unstable decode
system. After approaching Cal W9ZTK, he
suggested a new approach to the decode
trouble; a CRD with TTL logic was begun.
This unit further reduces the number of
integrated circuits required, plus it appears

» LINE ENTESS BOARD

€ LINE LEAVES SOARD

to have several most desirable features as
well.

As to the ease of changing decode
structure, having just received a new station
call, | timed myself. It required 3 minutes to
set up a total new decode structure.

In the photos a hand wired board Is
shown as well as a finished mother board.
The hand wired unit was made up to test a
stacked board concept and still only have
one edge connector. It worked, and this
opens up a new idea. How about a stunt box
as well as a CRD? Herein lies an article.

A complete circuit diagram along with a
timing chart is given in Fig. 1. When going
through the theory of operation, check Fig.
1 or the individual circuit drawings, which
will assist in understanding the operation of
this unit. Some logic levels are given, in
particular, on the shift register, character
recognizing drawing.

The following approach to a selective
calling device s unique. First, all 32
keyboard signals can be detected and used in
the decode sequence. There is no need for
charts, truth tables or what have you. One
wire from a character output to decode
input is all there is needed.

Liberal use of TTL logic circuits has all
but eliminated any chance of the unit not
operating, as well as keeping the cost down.
In fact, there are only four resistors, two
condensers, and one zener diode on the
board; of these, two resistors and the zener
are interface components.

The CRD is usable as a selective calling

Ta

C}an CARRIES THRU NEXT BOARD

24V




The CRD is usable as a
selective calling device as
well as a local stunt box at
the same time . . .
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Fig. 2. Stunt box board,

device as well as a local stunt box at the
same time. This itself is new. In fact, the
whole thing is new.

Theory of Operation

The incoming TTY signal (data) is the
standard FSK line. This line is going from 12
volts minus (mark) to 12 volts plus (space).
This voltage is applied to a voltage divider
comprised of a 1.5k and a 470 Ohm resistor.
A 5 volt zener diode is placed in shunt with
the 470 Ohm resistor. This limits any input
signal that is greater then the proper TTL

PRESENT
5T6 LOoOP TTY KB

TTL Itiil!
TTL/2

input level. Output of the inverter is fed to a
5 bit shift register, as well as a control flip
flop.

Control Flip Flop

This half of the flip flop controls the start
or stop of a stable clock. As the space data
comes in, it is inverted in Ula putting a low
on pin 2 (set) which causes pin 15 to go high
where it will stay until a clear pulse comes
along, to change the state of the flip flop.
The high on Q pin 15 is fed to the enable pin
of a monostable multivibrator or clock.

NEW KEYING LOOP

SET LOOP
CURRENT

v 120V +

TITY

MAGNETS
START sTOP s
HIGH VOLTAGE
L 12f3]e]5] SWITCH
> . i
470
REGENERATED INPUT 120V

NEW REGEN

SELCAL |7
PRESENT -
FSK LINE

USE NEW SELCAL RELAY
TO CONTROL TTY MOTOR
AND NEW LOOP SUPPLY

NEW FSK LINE
TO DIODE SHIFTER

Fig. 3. Station interface.
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Fig. 4. 74154 truth table.

Clock

This clock is very stable; temperature and
supply voltage changes appear to have little
effect on its frequency. As the control signal
is applied to the Schmitt trigger input (pin
5) pulse, triggering occurs at a certain level
of rising voltage on this pin. When the
monostable fires, the output pulse width is
independent of the input pulse signal. The
output pulse width is controlled only by
external timing components, in this case the
25k variable resistor and the 1 uF condenser.
The output pulse from U2 (pin 6) is fed to
U3 (pins 3 and 4). As the Schmitt trigger
input is tied to Vcc the second monostable is
fired as soon as it gets a negative going pulse
from U2 (pin 6); here again output pulse
width is independent of input pulse width,
being again controlled by the 25k variable
resistor and the 1 uF condenser. The output
pulse of U3 (pin 6) is fed back to pins 3 and
4 of U2. Hence a train of pulses are
generated ahd will run on forever or until U2
(pin 5) enable is taken to ground or low.
Notice: There are two timing pots on this
clock. One pot sets the pulse width or time
on and the other sets the pulse repetition
rate or off time. The clock signal is 5.5 ms
on and 5.5 ms off for 60 wpm. The output
clock signal is fed to a divide by 16 counter,
a divide by two, as well as a gate.

Divide by 16 Counter

When the control flip flop U4 starts the
clock, Q pin 15 is high; therefore, pin 14 is
low. This signal is applied to pins 2 and 3 of
the divide by 16. This enables (pin 1, U2)
allowing the clock pulses coming in to be
counted. When the count twelve is reached,
gate USa changes to a low which is inverted
by Ulb and applied to one input of NAND
gate Uba. As the other input to NAND gate
Uba is coming high at this time, a negative
going pulse is formed. This pulse is used to
clock the character store. As the clock U2

(pin 1) is still running, at this point U7
continues to count. At clock pulse 14, gate
U5b detects all highs at its input, which
makes pin 6, U5b low (which in turn is fed
back to pin 3 of U4). This low makes U4
change state; pin 15 of U4 goes low —
stopping the clock. U4 (pin 14) then goes
high, resetting the divide by 16 counter to
Zero.

TT Clock

While the clock pulses (U2, pin 1) are
going to the divide by 16 U7 and U6a, it is
also being fed to U4b, pin 6; here it is
divided by 2 and the (pin 10) U4b not Q
output is now 11 ms wide. This signal is used
to clock data into the shift register U8, pin
1. When a TTY signal is received, inverter
Ula sends a signal to U8, pin 9, where it sits
until a clock pulse comes to shift it into the
first register. It sits there, waiting as well as
the new information on pin 9, which is also
waiting to be clocked into the first register,
with the information in the first, moving on
to the second. This action continues until all
seven bits of data are entered into the
register. But | do not need all the seven bits;
just the middle five contain printing
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Mother board with stunt box board, top view.
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information, so at the time the first bit is
shifted out of the register, the five needed
bits of printing information are in the
register. At this time the outputs are
inspected and information contained in the
register is passed to a four line to sixteen line
decoder. By the way, the inspection takes

place on the last part of count 12. (See TTL
clock timing chart.)

Character Inspection and Decode

At count 12 gate USa goes low, inverter
Ulb is high. This signal is fed to U6b input
one as well as U6c. The output of U8
contains printing information in its 5
registers at this time, using only the four
outputs to address a four line to sixteen line
decode 74154. As this chip is addressed in
binary, | can say that the output of U8 is a
binary word msb (most significant bit)
01101 Isb (least significant bit). Forget for
just a short time the msb 0. Let’s look at
1101; this is binary number 13. When I
check the truth table for a 74154 chip, |
find a low on output 13 with all other
outputs remaining high. If binary number
0001 were addressed to this chip, what
output would be low? Correct, it is output

TO
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one. Now you can see how by taking a 4 bit
binary signal and applying it to a four line to
sixteen line decoder | will get only one low
output for any binary number, input from 1
to 16. Serial baudot information is five bits
long, so now take the O that | set aside a few
moments ago and feed that O to a gate U6b
and an inverter Uld, which in turn feeds
second input U6c. A high and a low on U6b
inputs will not allow U6b’s output to go
low; thus U9 pins 18 and 19 are inhibited,
and all outputs from U9 will be high. But a
low on inverter Uld gives a high out to Ubc.
A high on second input of Ubc gives a low at
its output, which enables U10, allowing
output 13 to go low, where all other output
pins remain high. Hence, | have decoded one
out of thirty-two possible TTY
combinations. One note U9 decodes all
characters with the 5th TTY bit a mark, and
UT0 decodes ones with the 5th bit a space.
The job is just about done now.

Sequence Character Recognition

As | decode only one combination of
TTY binary at a time, | must store them so
that a series of characters allows a turn on or
turn off. This is done by feeding a selected
character info a type D flip flop. If
information is fed into the D input of the
chip, it is passed on to the Q output at the
time of the clock pulse; Q will stay in this
state until the next clock pulse.

The Q output is now low (pin 5, Ul1a).
When we place a second input low on U13a
(taken from selected 74154 output), the
output of Ul3a remains low. This low is fed
to the D input pin 12, Ullb. At the next
clock pulse this low is transferred over to the
Q output of this chip, and so on until the
four selected inputs or turn on has been
received. If a wrong character is received, the
whole chain must be started again. For A in,
B in, Cin and D in must go low, each in turn
for the correct turn on to be made. When
the fourth character has been received,
output pin 6, U13 goes low which sets U12b
and makes Q pin 5 high. This high is fed to
an open collector inverter which in turn goes
to ground pulling in the motor control relay.

NNNN Shut Down

Because the N signal is low when selected
from 5th bit space 74154, an inverter is used
to get correct sense on data input to another
5 bit shift register U15. When four Ns are
received in order, the output of the shift
register is high. When fed to a four input
NAND gate, output goes low (Ul6a). This
signal is sent to the clear input of the relay
control flip flop U12b making its Q output
go low and the open collector inverter's
output high, turning off the relay. A second
four input gate U16b is set up to give an



output on NNN; this second shut down is
used for a stunt box control.

Stunt Box

| have used a new approach even here.
The stunt box version is really just a second
printed circuit board that is tacked on top of
the CRD. On the stunt box board there are
three new and separate character store flip
flops. Each *“‘channel” can be programmed
completely apart from the others; hence
decoded TAPE <can turn on a tape
perforator, CW ID could start an auto 1D
unit, etc, With any of the stunt box controls
NNN shuts down all stunt relays but will
leave the printer still going.

Power Supply

Power supply requirements are very low
— 5 volts at about 500 mA regulated and 24
volts unregulated are just about all that need
be said. An LM309 5 volt regulator is a good

bet for the 5 volt line.

Station Integration

Operation and interfacing into a modern
or not so modern RTTY station is best
described as easy. Fig. 3 is a suggested
hookup. The most desirable results will be
found in the stations using one of Hoff’s
demodulators, ST6 TTL, TTL/2. These
demodulators have an auto print section in
them that turns on before the Selcal will
receive any TT1Y data in. This makes for
greater immunity to unwanted turn ons. One
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Fig. 7. Regenerative repeater.

feature not talked about too much is signal
regeneration. This is something that all
amateur operators should make full use of,
as our Kkeyboards are often somewhat less
than perfect. Signal regeneration is built into
the CRD; by bringing a lead out from pin
15, U8, a correctly timed signal is available
for transmission. As information is shifted
through the shift register U8 by a local clock
which is running at a pulse repetition rate of

Mother board with stunt box board, bottom view,

Operation and interfacing
into a modern or not so
modern RTTY station is
best described as easy ...
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22 ms, a bias-free signal is present at this pin.
The station hookup shows how to use this
regenerated output to the best advantage.

Lises

This CRD could be teamed with a simple
phase locked loop demodulator for a real
good 2 meter repeater control system. First
thing that crosses my mind is to turn heat on
in the winter and off in the summer. You
think of a few more.

Conclusion
Printed circuit boards and board layouts

Parts Needed for the CRD

1.6k Ohms ¥ Watt 1 only
470 Ohms ¥ Watt 1 only
20k potentiometers 2 only
5 volt zener diode 1 only
74121 one shot 2 only
7404 inverter 1 only
7400 NAND gate (7437 used with stunt box) 1 only
7476 J-K flip flop 1 only
7496 5 bit shift register 2 only
74154 4 line to 16 line decode 2 only
7493 divide by 16 1 only
7420 4 input NAND gate 2 only
7474 D type flip flop 2 only
7432 OR gate 1 only
7406 open collector 30 volts inverter 1T anly

Total count 16 chips

are available from the author for those who
might need them.

The printed circuit boards that | have are
about 3% x 7. This is the mother board; it
has an edge connector on it for a 12 pin
connector.

The stunt box board is just a bit smaller;
its size is 3" x 6", and it fits nicely into an
ST6 (Hal type); you just might remove the
wide shift boards and place the CRD in
there.

One thing that just might happen is, your
call may contain two identical letters, e.g.,
6All. Normally you would decode letters A,
I, I; however, you would find that your CRD
would trip on the first 1. This could be fixed
by moving decode to Y or 6 letters A, I, This
would give you a four character decode once
again, but if others in your area have calls Y
or 6, letters A, | (A through Z), your
machine would trip off when that
combination came along (most unwanted).
So a change in clock signals is needed. One
way, as yet untried, is shown in Fig. 6.

This circuit will clock the 7474 flip flops
in sequence and should eliminate the
problem of a turn on with [, |.

| would like at this time to thank Cal
WOZTK for an idea and the rest of the
fellows that are on the WestCan Autostart
frequency of 3632.50 MHz. =

® BROADCAST QUALITY PERFORMANCE ®SOLID STATE
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FAST SCAN AMATEUR TELEVISION|

AX-T0 TRANSMITTER

AM-1A RCVR MODEM

*Aptron Laboratories

Box 323 Bloomington IN 47401

The RT-1 R.F. actuated timer puts an end to timed out repeaters forever.

NO— Connections to your rig. (CARRIER
TRIGGERED)

NO— Clocks to watch.,

NO— Switches to throw.

The RT-1 leaves you free to concentrate on
your driving and your QSO. Just preset the
timer to arns time from 0-3 minutes and forget
it. Every time you transmit, your carrier
triggers the unit which times until the preset
value is reached then gives an audible tone. If
your carrier is dropped before the end of the
timing interval, the timer resets instantly and is
ready for the next transmission.

Accuracy: 3% from +10 to +120 Degrees F.

Range: 0-3 Minutes in 5 sec. steps.
Voltage: 12-16 Volts DC.

$39.95

Plus $1.50 postage and handling (NJ
residents add sales tax).

K RONOTBK DIV. FRANKLIN UNIVERSAL CORP.

925 CLIFTON AVE., CLIFTON, NEW JERSEY 07013 (201) 778-0003
— i

WRITE FOR LITERATURE
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IF Y["l AH[ IHI[H[SIH] in learning about microcomputers and microcomputer

programming, Scelbi Computer Consulting, Inc., has some fine publications that can give
you a real education.

The Scelbi-8B User’s Manual

Is a fine introductory publication that starts by assuming that the reader has never used a computer. It explains how
a microcomputer is fundamentally orgar..zed and it s basic principles of operation. |t then provides a comprehensive
explanation of the entire instruction set used in the Scelbi-8B microcomputer. Next, there is a highly detailed
section that explains how to operate a Scelbi-8B and provides several sample machine language programs. Another
section illustrates how easy it is to connect external devices to the computer. Finally, for those interested in the
technical aspects, there is a large chapter devoted to technical information — including schematics, assembly
drawings and parts lists for the Scelbi-8B. (Some might actually construct a microcomputer from the information

available in this manual alone!) Price? Just $14.95

Machine [anguage Programming For The “8 0 0 8" (and similar microcomputers)

This manual was written to provide the reader with the detailed knowledge one needs to know in order to
successfully develop machine language programs. This information packed publication discusses and provides
numerous examples of algorithms and routines that can be immediately applied to practical problems. Coverage

includes:

*Detailed Presentation of the "“8008" instruction set *Debugging Tips

*Flow Charting *Organizing Tables

*Mapping *Maximizing Memory Utilization
*Fundamental Programming Techniques: Loops, Counters, Pointers, Masks *I/O Programming, Real-time Programming
*Multiple-precision arithmetic *Programming for “PROMS”
*Floating-point package *Search and Sort Routines

*Editing and Assembling

Mathematical Operations *Creative Programming Concepts

Virtually all the technigues and routines illustrated in the manual can also be applied to other similar
microcomputers such as ‘8080 systems (by applicable machine code conversion). The price of this exciting new
manual is a low $19.95. (The floating-point arithmetic package presented in the publication is worth that price

alone!)
Assembler Programs For The “80 0 8"

Discusses a ““minimum length’ assembler program that can reside in 2k of memory, plus a more sophisticated version
for those who have additional memory and desire a more powerful version. Included in this manual is a thorough
explanation of the fundamental concepts of an assembler’s operation, details on how to format the ““source listing,”
step-by-step analysis and presentation of subroutines, program flow charts, and assembled listings of the programs!

Price? A very reasonable $17.95.
An “80 08" Editor Program

Describes variations of an “’Editor”” program that can reside in 2k of memory. Additional memory may be used to
increase the size of the text buffer. The program enables one to manipulate ““text” in order to create “source
listings’’ or perform other kinds of text preparation. Includes discussion of routines, flow charts, and assembled
listing. Priced at just $14.95. Prices given are for domestic delivery at book mailing rate. Add $2.50 for each
publication if PRIORITY air service desired (U.S.) Overseas — include $6.00 for each publication for airmail service.

SPECIAL

Order all four publications at once, menlion this ad. and save over 10%

5H9.00

(Pricing, specifications, availability subject to change without notice.)

Order direct from: 1322 REAR BOSTON POST ROAD

DEPT N
SCELBI (OMPUTER | .. ounvecTicuT 06460
CONSULTING INC.




LOGIC POWER SUPPLIES

New Lambda transistorized, regulated, worth 2 or 3 times our price.

1 (EVEE = 516V « BUDGC 743D o v chah tatdar et aa's va s i alsien 125.00
2. (LWD — 12) | P A BT A T T | e R e s e e s S e SRS R 100.00
3. (LMB — 5) BYDE S AND o) snm Ak airmaers o sums e el b le Srs ey 40.00
4. (LMD — 15Y) b et BB R o SRt el e el S e By ) 45.00
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........ SOPHISTICATED LOGIC SUPPLIES
By Dressen-Barnes and NJE. Transistorized,
finely filtered and regulated. 115 volt input.

#41-5S Output 5VDC 6 Amp $25.00
#421-32 Output 32VDC 33 Amp 12Iib 20.00
#421-90 OQOutput 90OVDC 1.2 Amp 121b 20.00
#NJE 5VDC 34 Amp 35 |b 75.00

MEMORY SYSTEM $125.00

New memory system by Honeywell, small
measures only 9x4x1 inches. 1024 core memory,
1024 words with 8,9,10 bits/word. Random access,
with all logic, register, timing, control, core select and
sense functions in one package. New, booklet of
schematics and data. Looks like a good beginning for
a mini-computer. Limited supply on hand.

Shipwgt31lbs. #SP-79 ......... $125.00
1,000 ,F 15volt $ .35 2,000 uF 35volt  1.00
COMPUTER 2,000 15 50 12,000 40 2.50
CAPS 1,000 25 .70 3,900 50 2.00
BRAND 3,000 25 1.00 22,000 75 3.25
NEW 1,000 35 .80

CORE MEMORY

Another brand new memory, ultra small. Measures only 4 x 4 inches
with format on one plane of 32 x 32 x 16 (16,384). Only about 35
units of this on hand.

B N RE B ors s 5 e a v 0 alel s s (@ olay Wrdwle ste 6 -a sl S IuRe R S aTE $20.00

FREE CATALOG

Please add shipping cost on above.

MESHNA PO Bx 62 E. Lynn Mass. 01904




featuring MITS Altair Computers

FULL SERVIGE COMPUTER STORE

Byte'Tronics is the hobbyist’'s dream come true. ~ (| service computer store feaiunna
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he prices at ByteTronics are MITS factory prices < F items are available ol
If you have a question about Altair hardware wnhether or nal you are o Byte'Tronics

If you have questions about software or 7 vou want some custom programming
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At Bvte Tronics we want you to undersiand your Alfalr ana we are willing 1o give you all
The 1echnical suppRort you need

Byte'Tronics sells computers. Byte'Tronics sells service.

For more information visit our store Iin Knoxville—or write or call us, We want 1o hear

from yOu

BYTE TRONICS

5604 Kingston Pike, Knoxville, Tennessee 37919 Phone 615-588-8971
Office hours: 10 a.m. to 10 p.m. Monday-Friday and 9 a.m. to 10 p.m. Saturday.




Believe Me-

I’'m No Expert!

by
Way ne Green W2NSD /1
Peterborough NH 03458

just in case any /3
readers are laboring under the
impression that | know a
whole lot about computers,
minicomputers, or even
microcomputers, let me put
that delusion to rest. | Know
more about Arabian horses
than | do microprocessors
(uPs), and | am not a known
expert on Arabians.

Before writing about
microprocessors | wanted to
clear the air and make sure
that in this field, at least for
the time being, | am a
reporter, not an expert. Hell,
I'm not even an advanced
amateur yet, but give me time
... I'll get there.

After talking with the
Sphere, MITS and Southwest
Tech people during a hurried
excursion out west, | got the
distinct impression that, from
the viewpoint of the user, the
differences between the

various microprocessors are
mostly academic and that

Prototype of the Sphere 6800 system.
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from an application view one
will do pretty much what
another will. Thus, whether
you settle on a 6800 system,
an 8080 system, a PACE, or
whatever, most of your
computer time will be spent
waiting for the operator, not
for the machinery.

Until my visit to the
manufacturers, | hadn’t
realized how very early we
really are in the history of
personal computers ... and
particularly in microcom-
puters. Sphere had, in early
August, one breadboard
system running — but stll
with some glitches to be
worked out. They had some
program material worked out
which they would then adapt
to their system, eventually to
be available in a 1K PROM.

MITS had their 8800 up
and running, but the floppy
disk system was still in
development, and | gathered
that the only bulk storage in
use at the time was from
cassette tape. Any computer
system for business or for
much game playing will need
at least a floppy disk system.

Southwest Tech had a
breadboard system going 100,
perhaps just a little bit
further along than Sphere. |
suspect that these systems
have had a lot of help from
Motorola.

The Sphere group is
working diligently on many
areas of development, with
most of the work being done
by a couple of the fellows.
They were setting up their

production facility, getting
the glitches out of the
prototype, getting the loader
PROM ready, working on
another PROM for BASIC,
getting started on a floppy
disk system complete with an
assembler, editor and
operating system called
FDOS.

They also were working on
a system which they claimed
would be faster than a
floppy, a quarter inch tape
using eight tracks at 1600 bpi
in a self-loading cartridge.
One tape would have as much
memory as 120 disks ..
about 30 megabytes ... and
the system would hopefully
cost around $3000 including
the controller and software.
Next they had in mind a jig
which would automate the
plugging in of the cartridges.
A set of five in one system
would then permit 1500
megabytes of storage! That's

Mike Wise, President of Sphere,
showing the complete micro-
processor system.

1.5 gigabytes (pronounced
jigabytes). This would run
under $7000 for the basic
system. It's exciting to think
about. The maximum access
time for a cartridge would be
20 seconds, which would put
the average time at 10
seconds for random access.
Mike Wise at Sphere put
me onto a firm that makes
cassette drives which are ideal
for computer use . . . solenoid
controlled ... and at a very
reasonable price. A small
system wusing a couple of
these could be set up to run
mailing lists and other
indexed data. This would be
great for the hobbyist who
wants to make a little money
on the side keeping small
mailing lists ... club
membership records, etc. Or



it would be fine for the
hobbyist who would like to
gel into business in a small
way selling relatively
inexpensive computer
systems for small businesses. |
have a feeling that we will see
a lot of program development
for systems like this when the
hardware is available.

| suspect that the whole
lield of programming is going
to change significantly with
the introduction of relatively
low cost computer systems.
Where before only large
businesses could afford
systems, now they will be
everywhere and there will be
thousands of people working
up programs, not dozens.

Small systems will grow as
rapidly as we are able to get
them running with 1/O
devices and memory storage
devices. /3 wants to hear
all it can on these
developments so they can be
fed back to everyone in the
field. Let's have wuser
information on
interconnecting the television
typewriters to the Altair
8800, the Altair 680, the
Sphere, the SWTPC 6800, the
Godbout PACE, etc. Ditto
Teletypewriters, used tape
drives, used line printers,
surplus  keyboards, cassette
recorders, floppy disk
systems, etc.

There are some exciting
developments coming along
iIn mag tape systems which
are a bit high for the
hobbyist, yet are great for the
small business ... let’s be
sure to write about these . ..
how to look them up .
operating systems, etc.

The idea of using a PROM
systems software is a good
one. | suspect that this will
take hold. The Sphere idea of
a PROM containing an
executive, 1/O driver, 1/O for
cassctte, and 1/O for a video
terminal may take hold too.
Sphere was talking about
converting source language to
machine language with a
PROM, converting serial to
parallel ditto, etc.

MITS

My talk with Ed Roberts,
prexy of MITS, was most
interesting. Rather than go it
verbatim, I'll engistify it for
you.

| asked Ed how MITS got
into the microprocessor biz
and this got him going in
good shape. It seems that the
term microcomputer was
probably originated by the
editor of EDN and the micro
part of it has no relationship
to the power, word size or
the speed of the computer
involved, just the large scale
integration (LSI) of the IC
involved.

Before getting into the
8080 based system, MITS
looked over the market to see
what was available. The
IMP-16, a 16-bit machine,
benchmarked a couple orders
of magnitude slower than the
8-bit machines, so they
decided not to go that route.
Actually, according to
Roberts, the 8080 is not an
8-bit machine, but a 24-bit
variable word length machine
that has an 8-bit arithmetic
logic unit (ALU) and can
directly address 65,000 bytes.

At the time of the decision
to go 8080 there were only
four other serious possibilities
... the 8008, the 4004, the
IMP-8 and the IMP-16. Since
the IMPs seemed very
complicated and to need a lot
of external hardware, it came
down to the Intel chips. They
almost went for the 8008,
but the nod went to the 8080
after they added up the
figures . .. the 8080 is about
10 times as fast as the 8008
and only costs twice as much,
leaving a 5X benefit. MITS
spent about eight months
evaluating the systems.

The M6800 came along
later and seems to have some
advantages for smaller
systems — according to
Roberts, the 1/O structure of
the 8080 is better for bigger
systems., The PACE seemed
to be slower than the 6800 or
the 8080 and it is limited to

seven or nine subroutines.
MITS felt that a 16-bit
machine would have a
difficult time competing with
a 24-bit machine. If the
PACE had been significantly
lower in cost, that might have
been a factor.

Whither Time Sharing?

Ed opined that time
sharing is going to die. The
data transfer rate is just too
slow . .. limited to about 30
characters per second (cps).
And when you consider the
cost of time sharing, with
rates running from $5 to $7
per hour (MITS charges $2
per hour), you probably can
buy a complete micro system
cheaper thdn several months
of that. Once ROM program
chips are available you won't
need any experts — when the
power is turned on the ROM
will provide the program to
have the computer go to
track zero on the floppy disk
and load the operating
program.

One problem is that as
more microprocessor chips
are developed this will result
in the need for more
hardware to be developed
and, worse, more software. If
the field settles in with the
6800 and the 8080 we may
get a chance to develop a
large number of sophisticated
programs for use with these
machines. If more and more
microprocessor designs
proliferate it could split the
field so that much less is
developed. The second
sourcing of the 8080 by
Texas Instrument and
Advanced Micro Devices
(third sourcing?), and the
AMI second sourcing of the
6800, as well as the MOS
Technology 6501, mean that
these multisourced
microprocessors will have a
big head start over other uPs.
The 8080 got a good lead by
virtue of the head start of

microprocessor innovator
Intel.

MITS had no serious
problem in deciding to

Altair 4K dynamic memory

board,

Altair 1/O board for

cassettes.

serial

MITS work area with Altairs
abuilding.

Production run of MITS key-
boards.

accommodate the 6800 . ..
the Altair 680 backplane is
exactly the same as the 8800
except for the CPU card . ..
and it plugs into the Altair
bus.

The 6800 has two
accumulators, an index
register, and a stack pointer
on the chip, but no general
purpose registers. There is a
short instruction format to
access the first 256 bytes of
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Wiring an Altair board.

memory conveniently as a
general purpose scratch data
area. With the 8080, there is
one accumulator, a stack
pointer and six registers
which are paired for use as
pointer registers. These are
often used as if they were

general purpose registers,
which is handy since the
8080 cannot reference

memory addresses
for most instructions.

What major problems has
MITS had? Delivery has been
about the only problem, but
it has been a big one. At the
time they started making
deliveries of the 8800 they
had 24 people ... now they
have 85 ... and it takes time
to find and integrate new
people into a company. No
department can handle more
than one or at the most two
new people at a time and
function well, so this severely
limits the speed with which a
firm can safely grow.

The Altair clicked none
too soon. MITS had been
heavily dedicated to the
calculator field and joined all
the others in taking a terrible
bath when calculator prices
dropped off the end of the
dock. The firm lost about
$200,000 in 1974 and things
looked very bleak by the time
the Altair was announced. [t
was a tremendous gamble for
no one knew for sure whether
there even was a market for a
microcomputer

directly
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particularly one in kit form.
It turned out that there was
indeed a market and well over
5000 8800s have been
shipped so far . .. about 60%
of them kits, and about 50%
to hobbyists and 50% to
OEMS.

Ed had some glowing
things to say about Altair
BASIC. The Altair BASIC
interpreter was developed
jointly by MITS’s software
wizards Bill Gates, Paul Allen
and Monte Davidoff — who
are now busily working on an
extended BASIC and other
packages. (It turns out that

most systems software
packages such as Altair
BASIC are designed by

individuals and implemented
by at most two or three
people as was the case here.)
The 8K Altair BASIC, claims
Ed, outperforms just about
any other BASIC going. A
week spent with BASIC and
you will be in shape to write
some pretty good programs.
The nicest thing about BASIC
is that there are many
programs in print Iin the
innumerable books on this
language.

| asked about the
possibilities of hobbyists
using some of the cast off
computer peripherals which
are around fairly reasonably
from used computer firms.
Ed blanched. If a big disk
drive is inexpensive you can
look for big troubles . .. big

expensive troubles ... then
there is the matter of working
up an operating system, a
detail which could take an
enormous amount of time.
This might be practical for
someone with a lot of
experience and all the time in
the world. The larger tape
drives could back you into
the same corner.

Stuff which is RS5-232
oriented would be fine, such
as line printers, Teletypes and
video display wunits. The
chances are that you won't be
finding all that many VDTs
on the bargain counters.
Paper tape readers might be a
good deal,

This brought us down to
some discussion of larger
memories ... the soon to be
released MITS floppy disk
system and some other
memory storage schemes that
are in the works. For instance,
there is a new %' eight track
tape cartridge that may be as
fast as a floppy. It will search
at 240 inches per second. It
will also read and write at this
speed, but the inter-record
gaps are wasteful and they
figure to read and write at
62% ips since the read and
write time is trivial to the
search time ... you search by
counting the gaps between
records. One cartridge can
hold 14 megabytes
unformatted and about 8
megabytes formatted.

Games

The discussion got around
to computer games and Ed
mentioned the lunar landing
game wherein you have to try
to land on the moon with
zero downward speed ... it

Dan Meyer, Presi-
dent of Southwest
Technical Products
Company.

took him the best part of a
night to get the hang of the
very non-linear problem
involved. Star Trek is another
game which fascinates just
about everyone who gets
involved with it ., .. It is quite
sophisticated and intricate. |
asked about chess . .. he said
he would try to get a copy of
the Data General chess game

supposed to be the
second best computer chess
program available ... but not
much of a challenge for any
serious intermediate or higher
level chess player.

In all it was a most
interesting visit ... | learned
a lot ... and let there be no

mistake that | still have a
great deal to learn before |
will know enough to even
read the computer literature
and understand it. |1 would
like to let any readers who
might be feeling a bit edgy
about the maore technically
oriented articles in 73
know that in time you and |
will understand what is going
on ... we may even be able
to talk computers with both
hardware and software pros.

SWT

The third stop on my
microprocessor four was
Southwest Technical
Products in San Antonio.
Actually this was just a very
lucky coincidence, for | went
there to see them in regard to
their television typewriter
unit which is a natural to go
with computer systems as
well as amateur teletype.

Dan Meyer, the president,

and Gary Kay, the chief
engineer, spent the day
showing me their new




6800-based microcomputer
system which is due to be
released soon in kit form.
They had a prototype system
set up and working and it
certainly was impressive. |
asked a lot of questions,
rying not to make my
abysmal ignorance of
microprocessors too evident.

For instance, | asked how
come they went with the
6800 chip for their system
instead of the several others
available.

8080 vs 6800

While | figure it will be
quite a while before the
proponents of each chip will
be cool enough to sit down
and work out a comparative
evaluation of the situation,
this has not stopped me from
asking the participants to give
me their reasons for going
one route or the other,

Gary Kay, the computer

engineering brains at
Southwest Tech, tried to
explain the differences

between the two chips to me
and why he decided to go
with the Motorola 6800. |
understood things here and
there, aware of a need for a
better interface for dealing
with people who speak in
computerese.

Well, it seems that Gary

looked into everything
available ... went to courses
provided by the chip
manufacturers . .. read a lot

. and it all came down to

the 6800 for him. It was
much easier to interface than

the 8080 ... required fewer
external parts since much of
the work is done by software
instead of hardware. This
need for fewer parts would
seem to be demonstrated by
the substantially lower cost
ol 6800 based units vs. 8080
units (the MITS 6800 based
unit is $293 vs. $439 for the
8080 kit).

With the 6800 vou can set
up any of the 16 lines for
input or output and change
anytime you want just by
programming instructions . . .

even in the middle of a
program. You can program
the system to give any
priority for a particular input
device. You can do a lot of
things with programming that
have to be done by switching
with the 8080. You can even
program whether it will work
on a positive or negative
strobe (if you are). The
handshake line ... lets it be
known when data has been
received . .. is all right there
on the chip. The 6800 was
designed as a system and thus
takes less outside equipment
to get it working.

Another plus is the
Motorola supplied MIKBUG,
a small operating system
which is available on a ROM
chip. This is a nice feature
which can be appreciated by
8080 users who find they
have to start out by hand
switching in about twenty
steps before the system will
be able to accept
programming from tape or
cassettes ... or even a
keyboard. Thus, with the
6800 systems you can just
flick on the power switch and
the initial programming is all
done by the built-in read only
memory and vyou find a
snowflake blinking at you on
your screen indicating the
system is ready for use.

This elimination for the
necessity of hand switching in
the loading program has made
It possible to do away with
the usual computer front
panel and its row of switches
and rows of LEDs. Further
instructions to the system can
be put in by means of a
keyboard wusing octal or
hexadecimal notation,
whichever has been
programmed in by the ROM
... hexadecimal in the case
of MIKBUG,

As time passes we will see
whether the 8080 or the
6800 systems have more for
the users ... and that is the
bottom line.

The Southwest Tech 6800
kit sells for $450 and includes
some handy items. There is

Sumptuous SWTPC
front office.

Silk screening front
panels for SWTPC
kits.

Kit assembly area at
SWT.

Parts picking for
SWT hi-fi kits,

Service area — when
the kit builder needs
help.




SWT television type-
writer being
used an an 1/0 for
their new computer
kit.

M6800 CPU board,
part of the SWT kit.

Prototype of the
SWT 6800 com-
puter kit.

Gary Kay, the chief
engineer of the com-
puter project.

the mother board into which
the processor, memory and
1/O boards plug, a chassis and
cover, power supply, the
processor board with the
6800 chip, ROM MIKBUG,
128 bytes of RAM and a
clock for the system, and a
board with a serial
input/output for teletype or
RS-232 such as the CT-1204
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terminal. A 4K memory
board is also included which
has 2K on it and space for
plugging in 2K more to fill
out the 4K ... the extra 2K
is available for only $45. The

result is that you have a

complete computer system
for $450.

In addition to the 6800 kit
you'll need to have some sort

of 1/O device, probably either
a teletype with ASCII output
or a TV video system such as
the CT-1024 kit and a TV set.
You'll need more memory for
any practical computer
operating system

certainly the extra 2K and
more probably a total of 8K.
You will need some sort of
bulk memory system such as
a cassette recorder and an |/O
board which will interface it
to the system. Floppy disk
systems are nice, but they are
still too expensive for most
hobby systems and the
programs to operate them
have yet to be written.

The Southwest Technical
operation is a beauty to
behold. They are using a
Datapoint computer system
to run the whole works. The
sales are 100% mail order and
each order is entered in the
computer as it is received. A
label and packing slip is
printed out for each order
and an acknowledgement sent
out automatically. Each week
all orders are processed by
the system and inventory
records updated to account
for every resistor and part
used in the Kits. Delivery
schedules are in the system
too, so when parts in stock
get below a quantity which
might cause them to run out
the computer initiates an
order for the parts. Since this
system was set up there have
been no delays in filling
orders due to out of stock
parts!

Questions on orders can be
quickly resolved by searching
the computer memory for the
name, zip, or even the
ordered kit. Everything is
right there at hand.

Dan Meyer, the president
of Southwest Tech, took me
for a tour of the plant ... it
was enormous. The printing
department is bigger than the
73 printery which turns out
the many /73 books ... acres
of space filled with shelves of
parts, people putting Kits
together, and more cartons
that you would believe. The

company has built up a good
name in the hi-fi field where
it is one of the largest of the
kit manufacturers and known
for the high quality of their
units.

The first excursion into
ham territory was with their
television typewriter kit .. .a
natural for RTTY operators.
The CT-1024 terminal
system, first made known in a
nice article in Popular
Electronics, consisted of a
character generator, sync and
timing circuits, cursor, 1024
byte memory ... all you
need to put a 16 line message
on the screen of a television
set with a video jack on it.
The 1024 byte memory is
enough for two pages on the
screen and the unit
automatically switches from
one page to the next when
the bottom of a page is
reached. This kit sells for
$175 and is very simple to
put together. My twelve year
old daughter helped with a
good deal of the assembly
and soldering of my kit.

A power supply for the
unit is available for $15.50
more, as is a keyboard for
about %40 and an output
interface to feed ASCIl to
your RTTY system or to a
computer ($40). Thus, for
about $275 you have a
complete system, requiring
only an old black and white
TV set for a display and an
RTTY system geared to
ASCIl input (RS-232).
Compared to today’s teletype
machine prices, that has to be
one of the best bargains
going. Compared to
commercial video display
keyboards it also was an
outstanding buy.

The SWTPC 6800
computer kit looks like a
winner, too. Priced at $450,

it includes a 714 page
applications manual, the
6800 chip, the MIKBUG

ROM operating system, a
serial interface which will
operate a 20 mA teletype or
work with their 1V
typewriter system. ®



HAVE YOU SEEN OUR NEW FLY-
ER YET? IT HAS DETAILS ON
ALL THIS STUFF, AS WELL AS
INFO ON OUR COMPONENTS, ..
TTL, CMOS, LINEARS, CASES,
SOCKETS, DISCRETES, MUSIC
KITS, HANDY LITTLE TOOLS,
RESISTORS, TRIMPOTS, AND
EVEN MORE. JUST CIRCLE THE
READER SERVICE NUMBER BE-
LOW AND WE'LL DO THE REST,

1)

POWER
ScHOTTNY

COMPARED TO STANDARD TTL,

POWER SCHOTTKY OFFERS

SPEED PENALTY.

TO STANDARD TTL.

LOW
1/5 THE
POWER CONSUMPTION-BUT WITH NO
CONSIDERED BY
MANY AS THE LOGICAL SUCCESSOR

JULS00 Quad 2 input MAND gate .40
J4LSD& Hex inverter .45
JHLSOB Quad 2 input AND gate .40
74LS10 Triple 3 in NAND gate .40
7JhLS20 Dual & Tnput NAND gate .40
J4LS42 BCD to decimal decode 1.25

J4L5138 1 of 8 decoder
74L5168 Dec Syn Up/Down cntr
J4ULS169 Bin Syn Up/Down cntr
7405175 Quad latch

1.40
1.50
1.50
1.38

Hard f0O
faimd TTL

74273
75365
74366
74367
74368
74390
74393

8 bit latch (20 pin)

Inv -2 buf w/ sep en

Moninv 3 st buf NOR en
inv 3 state buf NOR en
Moninv §-2 buf w/ sep en

16 pin dual decade cnt 1.50
14 pindual binary cntr 1.50

. 1iltihﬂﬂﬁu37+f::
32 « 2102 (4k bytes RAM)
2 « MM5204 (1k byte ROM)

AND OUR PACE
DATA PACKET!

BT

8 BIT MICROCOMPU-
TER CHIP SET*%%%»
GET THE soos CPU PLUS
1 KBYTE OF MEMORY®*®*®**
AR R R R SFEC[AL S = 8 BN

s |F YOUR INTEREST

(hfl '@Q@ g )

(SYNOPSIS: REO PRATT, manager of Bill Godbout Electronics,
sits at his desk...head in his hands. A worried frown cros-
ses his face as he talks softly to himself.)

REO: What to do! Out of '"Cheap Clock" kits, with orders
still coming in...Blast! if only Bill werz here.

(Bill walks in)

BILL: Hello, Reo, what's up?

REDO: We're out of ""Cheap Clock" kits...orders are coming in
and we'll have to backorder some!

BILL: Then it's time for a NEHY CLOCK KIT...| know! We'l?
call it SON OF A CHEAP CLOCK! 1t will have bigger digits---
how does 3/10" sound? And brighter, too...we'll have both
segment and driver transistors., We'll aive 'em sockets for
the IC and readouts...no case, though, we'll let them choose
their own.

REQO: Hey=---let's give them data on how to use the clock in
their car with our 60 Hz Time Base Kit,...we'll probably sell
more of those, too!

BILL: Sure, we'll put lots of info in the data: how to cut
the board and remote the readouts, how hams can make It run
on 24 hour display & how to run it on 50 Hz. As far as the
cost...let's see, the parts come out to about 59.50.

REO: §9.50---That's cheaper than anybody else's pricel
BILL: But--wait a minute...| think people would rather have

all the parts necessary to build a working clock. We can
throw in a transformer for 2 bucks and a circuit board for
another 3-——that's only $14.50 altogether.

RED: $14.50! That's really something. Better have them add
1 Ib. for shipping, too; you know how transformers are.

L.2.2.2.2.2.82.2.2.0.0.0.8.2.8.0.0. 0.8 8 1

A POWERFUL 16 BIT PROCESSOR. 40 PIN DIP; CAPABILITY FOR 45
CLASSES OF INSTRUCTIONS AND UP TO 337 INSTRUCTIONS. INTERFACE
CHIPS PROVIDE TTL COMPATIBILITY--RAMS AND ROMS PROVIDE MEMORY,
AND THE PACE DATA PACKET TELLS YOU HOW TO APPLY EVERYTHING.

PACE DATA PACKET AVAILABLE SEPARATELY FOR 52.50 (COVERS PRINT-
ING AND POSTAGE)., B0 PAGES OF INFORMATION ON THE CHIP ITSELF,
SOFTWARE, SYSTEM URGANIZATION, AND MORE. ALSO INCLUDES AN 11"
BY 17" INCH FOLDOUT LOGIC PRINT OF PACE IMPLEMENTATION.

1S MICROCOMPUTERS, AND PARTICULARLY PACE, YOU

WILL WELCOME THIS CATA PACKET. PURCHASE PRICE REFUNDABLE WITH
PACE ORDER.

MNICROPROCESSOR
MEMORIES ARE MADE OF THESE:

2102  POPULAR 1K STATIC MEMORY--FASTER THAN 750 NS! $1.95

5203Q) 2K EROM--FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $9.95
5204Q 4K EROM--FULLY PROGRAMMABLE, ERASE WITH UV LIGHT $22.50

4K by 8 RAM BOARD KIT

$109.22 brings you: sockets, buffered addresses
and outputs, lots of bypassing, 5 regulators,

SPECIAL: 8080

Assembler/editor \\ o pover consumption, instructions. . the ad-
EROM board kit YRLe08 0 : -
$200 Monitor, editor EROM BOARD K'TS

and assembler routines for
B0B0, pre-programmed on one
of our EROM boards. 2 Free
updates included. DIRECT
ALTAIR PLUG-IN COMPATI -

BLE.

kK by 8 BOARD...5200 (add 525, we'll program
2K by 8 BOARD...5125 (add $15, we'll program

The perfect home for your favorite software or
editor/assembler; DIRECT ALTAIR PLUG-IN COM-
PATIBLE! With sockets, buffers, low power;

to expand smaller boards, add more EROMS. (

BK by 8 BOARD...5352 ;add S48, we'll prugramE

SUPPLIES

We ran out for a bit, but
our supply kits are back.

12 VOLT, 8 AMP --- Ideal for
mobile stuff, bench supply.
Current limited, adjustable
11-14V. $22.50+8 1bs shpg.

DUAL TRACKING SUPPLY--gives
{#) & [-) voltages from under
1V to more than 18V. Short-
proof; 100 ma per side.
$10.95 «1 1b shipping.

+15 VOLT SUPPLY--similar to
kit above, but 150 ma per
side. $9.95+2 1lbs shpg.
NOTE : NONE OF THE ABOVE KITS
INCLUDE CASE OR HARDWARE.

Ny * %
Rotary

Switch$125 «°

SINGLE POLE, SEVEN POSITION + *5
OFF. IN TO-5 CAN; TINY FOR

CIRCUIT BOARD MOUNTING. GOOD

FOR PROGRAMMING £ MUCH MORE. 'ff

$1.25 EA OR 3/8%2.95

HAM SPECIALS
fi&' - I e
"% 565 PHASE -
LOCKED LDOP *

99 .

TERMS: Add postage where
indicated: add 30¢ to or-
ders under $10. Cal res add
tax. For Mastercharge® and
RBankapericard®, call (415)

| @@@HIJE

BILL GOD’BOUT ELECTRON'CS Want to know more? Send for
BOX 2355, OAKLAND AIRPORT, CA 94614 our very latest flyer.
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Il j'll'l

L“rl Assemble your own slectronic
c_—:,.ﬂ* Ping-Pong unit that connects
r%\ to any TV. It's easy!

" ¥\ Complete plans, p/c boards,
u | preassermnbled & finished units
_} Our designs include challenging

m game action, 8 CoOmpuiar-

control paddle sound effects
— % on-screen sconing. Exciting!

— Build the basic unit for about
=-3’ $40 in common components.

——

1 Send $27.50 for “'Superset” I
_| p/e board (with aligned horiz.
& vert. oscillators) & plans . . . I
or . . .send $1.00 (refundabla)

foar circuit diagram & info

packet of p/c boards, plans,

accessaries & completed units, I

&1 tor schematic diagram & info
rh refundable on purphuss |

P D Box 4204-5
Maountain View CA S4A040

L--------

DOB0) MICTODIOC 5 s aie .5 o/ste e sl s o /sl e sare $56.00
Replaces 8080

91L02 1K lowpower RAM . ............... 3.90

A0 RAM) ;: cidsasasaen T o L ) peee L 3 2.90

ASCH Keyboard Kit . . . .. ovvveeeannnnens 79.50 |

FEATURES: Full 55 key, reliable scanning logic, N
key rollover, TTL compatible parallel output. Also
available-serial output, parity bit, TTY current loop
output.

*
Other
kits available:

1702 PROM Programmer 125.00
8223 PROM Programmer 79.50

Audio cassette interface 69.50
CRT TV display

Write for
and other computer products

information on our INTELLIGENT TERMINAL

[A] MIKRA-D Inc.,
P.O. Box 403,
R Holliston MA 01746 |

It pays to Advertise In

Continual supplies of manufacturers’
surplus at low prices. All material 100%
guaranteed.

SOLID
TANTALUM
CAPACITORS

lTo obtain literature and pricing write to:

P.0.BOX 6805
Green tech GREENVILLE, S. C. 29606

or phone: (803) 277-3537

THE 6 000 SERIES
COMPUTER FAMILY

OHIO SCIENTIPIC INSTRUMENTS IS5 NOW OFFERING A COMFLETE

LINE OF PIN COMPATABLE BUS ORIENTED BBIT 1Mhz MICROFROCESSORS
AND SUPPORT CHIPS BY MOTOROLA, AMI, MOS TECHNOLOGY AND OTHERS.

EACH MICROPROCESSOR COMES COMPLETE WITH SUPERBOARD:

A COMPLETE MINICOMPUTER P.C. BOARD (DOUBLE SIDED EPOXY)

WHICH ACCEPTS ANY 6000 SERIES PROCESSOR, SYSTEM CLOCK,

2- 1702 TYPE ROMS, 1K X 8 RAM (2102 TYPE), 1 PIA, 1 ACIA, CURRENT
LOOP AND PARALLEL INTERFACES AND HAS BUS EXPANSION CAPABILITIES.

99.U'D
49°°

54°°

68 00 AND SUPERBOARD- "THE TOP OF THE LINE®

6 50 | axp sursssoamp- DIPPERENT INSTRUCTION
SET, BUT JUST AS PAST

6 50 2“‘]} SUPERBOARD- A £501 WITH INTERNAL
CLOCK

ALSO AVAILABLE-
SYSTEM MONITOR ROMS, PROMS, RAM, PIAs, ACIAs, UARTs,
ARD BUS TRANSCEIVERS
RAM- ROM MEMORY EXPANDER BOARD
SUPER 1/0 BOARD CONTAINING CASSETTE INTERFACE; X,Y DISPLAY
AND A/D CONVERTER.

COMING SOON-
VIDEO GRAPHICS BOARD
FIRMWARE BASIC BOARD (USES ROM AND CALCULATOR CHIP)

ALL CHIPS ARE FULL SPEC. INDUSTRIAL QUALITY COMPLETE WITH FACTORY
SPEC, SHEETS, SUFPERBOARD, AND OUR OWN AFPLICATION SCHEMATICS
AND NOTES.

CALL (216 )=653=-0484 OR WHITE TODAY FOR OUR FLYER AND OUR NEW
APPLICATIONS NOTE *THE 6000 SERIES BUS.®

51

OHID SCIENTIFIC INSTRUMENTS

PO BOX 374 HUDSON, OHID 44236




A,- TA ’ R OWN E R S PRINTED CIRCUIT

CMR PRESENTS Positive Acting Photo Resist; Carbide
THE MEMORY YOU'VE BEEN bits; Bubble etchers; Artwork; Epoxy
WAITING FOR Glass Boards.

8K x 8 DYNAMIC RAM Sond s @ skt nl for O

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530
ON ONE PLUG-IN CARD FOR
ONLY "
$59900 ARRL.
® FACTORY ASSEMBLED AND TESTED SOU;['HWEST ERN
e PLUGSINTO 8800 WITH NO MODIFICATIONS

@ PROTECT-UNPROTECT CIRCUITRY INCLUDED DIVISION
TO MATCH 8800

® TWO 4k BLOCKS OF DYNAMIC R.A.M. CONVEN TION

e USER OR FACTORY ADDRESS PROGRAMMING
(SPECIFY) APRIL 9,10,11
e EACH CMR-8080-8k is SHIPPED WITH AN EDGE-
BOARD CONNECTOR INCLUDED.

SLOTS TO 8800) TUCSON, AZ. 85732

TEN REASONS TO CHOOSE
THE CMR MEMORY CARD

1. 300ns ACCESS TIME

. TWICE THE MEMORY DENSITY K-ENTERPRISES

. LESS $$ PER K OF MEMORY

Tucson, Arizona

2

3

4. DESIGNED FOR THE 8800 e

5. USES THE LATEST T.1. CHIPS i Ko —
'E e

7

QiELy = L WL ALE

.G-10 EPOXY BOARDS = Y- G

. PLATED THROUGH HOLES. oA L. 52004 |
8. GOLD PLATED CONNECTOR CONTACTS. 50 I 10Nz n-.@
10. 90 DAY WARRANTY ON PARTS AND LABOR I Ee—————————————— —

MODEL 4X6C

"ORDERINGNOTE: . | @& i
FOR FACTORY PROGRAMMING. SPECIFy Two 4k | #: SOHZ—250MHZ............... 27000
MEMORY ADDRESS LOCATIONS FOR EACH CMR-8080-8k
MEMORY CARD ORDERED.
———— e = e e e e e —m mmemem = =o = 300 and 500 MHZ PRESCALERS
MAIL THIS COUPON TODAY S
0 ENCLOSED IS CHECK OR M.O. FOR $ FREQUENCY STANDARDS
O0C.0.D.s ACCEPTED WITH 30% DEPOSIT. TOTAL B
AMOUNT $ 309% = :- MAHKEH a“d PEAKIHG GE"EHAT“HS
VA. RESIDENTS ADD 4%
® PLEASE SEND CMR-8080-8k CARDI(S)* AS POWER SUPPLIES AMPLIFIERS
DESCRIBED ABOVE @ 599.00 EA. POSTPAID
® PLEASE SEND EXPANDER BOARD(S) WRITE FOR FREE CATALOG
(ADDS 4SLOTS TO 8800) BOARD ONLY @ 15.00 EA.
i Phone: master charge
Vg | BANKAMERICARD | 4057730020 | (AR
|
CITY STATE & ZIP

K-ENTERPRISES

CMR compuTER MANUFACTURING CO. 1401 N. Tucker Shawnee, Okla. 74801 -

P.O. BOX 167, 1921 DOGWOOD LANE
VIENNA, VIRGINIA 22180

--------
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73 and its readers have always been good to us; that's why we announce our blockbusters
in these pages first...the 8008, 4K EROM, the 16 bit PACE CPU...so now, the TMS8080 and
enough memory to get you going. Want to get going faster? We'll pre-program your EROM
with 8080 monitor for $10 more (EROMwith 8080 monitor available separately for $29.95).

FLASH: |f you speak JOLT, ask about our plug-in compatible peripherals.

7

—

My

il

BILL GODBOUT ELECTRONICS E CAVE

X
BOX 2355, OAKLAND AIRPORT, CA 94614 T

ol
TERMS: Californians add tax; no COD. Bankamericard /Mastercharge®: 415-357-7007, 24 hrs.



Cary L. Feldman WN2UGO
28 Pine Tree Dr.
Poughkeepsie NY 12603

Night DXing on
10 and 15

Talk about a rat race. If
the 40 and 80 meter bands
aren’t a rat race after 9
PM, then what is? If
yvou're like me, tired of
foreign AM broadcasts on
40, or 80 with its 50 kHz of
pileups, read on. The
closest comparison to 80
at night is a Martian ham
station calling CQ DX on
20 on a Saturday morning,
only more so.

Getting back to 10 and
15 night DXing: It isn't
really DX, but it has all of
its rewards. It sounds like
DX, is just as thrilling (for

EASTERN UNITED STATES

GMT: . o0 oz od 0 OB 10 12 % W W M 212

me anyway) and boy it’'s a
big band or two and nice
and quiet. Talk about
QRM free, here it is.
Working a fellow nov-
ice, or anyone who hap-
pens to be “‘slumming’’
on 10 or 15 at night is just
great. There’s the QSB of
DX as the ground waves
fades. There’s that low
lonely signal to pull out of
the mud; who cares if he’s
only 50 miles away? It's
just as hard, if not harder
than any DX vyou ever
work. And | mean pulling
him out of the mud, for

he's as subterranean as
you can get. But that's
where the thrills come in.
The accomplishment of
the above feat is equal to
working any DX. He
sounds like he’s in Asia,
so who cares if he’s fifty
miles away?

I’'ve been a Novice for
about nine months now,
and have worked my share
of DX. For the most part,
when it's in, it's in, but
when it’s out, forget it.
There’s rarely any sweat
working G’s, [|'s, ON's,
etc. when they're 469 or
so. Compare these sigs to
the guy 229 fifty miles
away and you're getting
the idea.

Living within Metropol-
itan New York City, I'm
sure that more than a few
hams can CQ on 10 or 15
at 10 PM nightly. Just
think, a total of 200 kHz of
quiet to work with.

T0O:

| guess for the most part
a great many Novices tune
10 and 15 for a few
minutes at night, they
hear nothing, and go to
war on 80. However, I'm
almost certain that if a
bunch of Novices start
calling CQ on that virtu-
ally dead band, something
will start.

By the way, I've listen-
ed to 15 meters from 9-11
PM EST at times, and lo
and behold out of no-
where, on a seemingly
dead band, “CQ CQ CQ
DE ZL1A ..." So, my
fellow hams, if you've got
those PM blues like me,
let’s get with it. Anyone
within 100 miles of my
QTH drop me a line and
we’ll try and sked. All you
others try some 10 and 15
meter Nocturnal DX.
You’ll be just as excited as
when working a real one.
If not, there’s always
girls.m
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The Computer System You Have Been Waiting For
A BENCHMARK SYSTEM—Using the MOTOROLA M6800 benchmark microprocessor family. |

s,

COMBPUTER

Sald 6800 %7

Southwest Technical Products is proud to introduce the M6800 computer system. This system is based upon the
Motorola MC6800 microprocessor unit (MPU) and it's matching family of support devices. The 6800 system was chosen
for our computer because this set of parts is currently in our opinion the “Benchmark Family” for microprocessor
systems. It makes it possible for us to provide you with a computer system having outstanding versitility and ease of use.

In addition to the outstanding hardware system, the Motorola 6800 has without question the most complete set of
documentation yet made available for a microprocessor system. The 714 page Applications Manual for example con-
tains material on programming techniques, system organization, input/output techniques, and more. Also available is the
Programmers Manual which details the various types of software available for the system and provides instructions for
the programming and use of the unique interface system that is part of the 6800 design. The MG6800 system minimizes
the number of required components and support parts, provides extremely simple interfacing to external devices and
has outstanding documentation.

Our kit combines the MCG6800 processor with the MIKBUG® read-only memory (ROM), This ROM contains the pro-
gram necessary to automatically place not only a loader, but also a mini-operating system into the computers memory.
This makes the computer very convenient to use because it is ready for you to enter data from the terminal keyboard
the minute power is turned “"ON". Our kit also provides a serial control interface to connect a terminal to the system.
This is not an extra cost option as in some inexpensive computers. The system is controlled from any ASCI| coded
terminal that you may wish to use. Our CT-1024 video terminal is a good choice. The control interface will also work
with any 20 Ma. Teletype using ASCI| code, such as the ASR-33, or KSR-33. The main memory in our basic kit con-
sists of 2,048 words (BYTES) of static memory. This eliminates the need for refresh interrupts and allows the system to
operate at full speed at all times. Our basic kit is supplied with processor system, which includes the MIKBUG ROM, a
128 word static scratch pad RAM, and clock oscillator bit rate divider; main memory board with 2,048 words, a serial
control interface, power supply, cabinet with cover and complete assembly and operation instructions which include
test programs and the Motorola Programmers Manual.

P ———— T TR TR ] et LT T —

_ MAIL THIS COUPON TODAY
If you have a Motorola 6800 chip

$450.00.
Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284 |

i
|
| :
_ - [ ]Enclosed is $450.00 [ ] or Master C. # Bank #
set, we will sell you boards, or any A :
; i | lor BAC # Ex Date
major part of this system as a separ- : ‘
1 For My SWTPC Computer Kit Send data package
ate item. IT you would like a ftull !
description and our price list, circle 1 NAME
|
the reader service number or send :
- I ADDRESS
the coupon today. Prices for a com- !
& & 5 ? I
plete basic kit begin at only ! CITY e 3T
;
|
i
|
i




Molded socket block sccepts standard 7 ssoment LED resdouts with 3™

1. LEDMOUNTING HARDWARE

. ™ | row spacing Pins are 657 long ware wrap type. Berel and socket block are

" black molded plastic with vwwewng screen avaslable n red, amber or smoky

neutral oroularly polarred for glare reductions. Unigue mounting systam

14 saff ianenmq 1o panél cutout Two ures swvaslsble. 1750 sres for vse with up to 4 high readouts

1757 serus for use with up to 17 high resdouts
1750-04 (4 readout) . - £7.00
1751-04 (4 readout) 3127

1750-06 |6 readout)
1757106 (6 readout)

£11.00
£11.34

175008 (8B resctout)
175108 (B resdout)

== .00
59.31

{Specity red. amber or neutral screen color

" -

TOUCH TONE PADS
12 key pads for interface 10 T.T. (4 5
generators. Black berel with dark |
grey escutcheon, white lettering. |
Has standard 2 circuit to common | o q  » [
matrix. 0 addition 10 numérals, 11— -
has stdndanrl phone alphabetic charactors plm.
"oparator,” 2.256" w 3.0, 8 pin staggerec
contact columns. Made by CHOMERICS,
TTP-D112

VOLTAGE REGULATORS
Miniature TO-92 plastic fixed voltage regulators
Up to T100mA output. Last 2 digits of part
number indicate voltage (Positive)

TBLOS, 78L12, 78L15 85¢ ea

TO-3, 1AMP ADJUSTABLE REGULATORS
TBGEC +5 1o +30V .54 T5
TOGKL -2.5V 10 -0V 53150

(8 pages of specs lor abowe) . . BO

CAZDES 100maA. 1.8 o 28V, Current limating
short arcuit protected. Special G0¢

FAIRCHILD 95H30

250 MHz 10011 preicaler wisper 51250
FAIRCHILD 11CDE

200 MHz scaler . wispég 51595

. 2b.495

ICM/045. Precisson CMOS digital timer/stop-
watch/248 hour rally clock. B digit output drives
LED displays directly. ODperstes from 3.6V
momunal at 900 mW Buddroan xtal owcillator,

ICM 7045 w/specs .. 544,60

IMG100 12 Bit CPU CMOS Chip is micro-
processor which recognizes PDPB/E instruction
s, Single supply, 4 7VE400mA

IMETDD i ainfa
Full S5et of specs

26000
.9 4.00

MINIATURE DIP SWITCHES

Miniature rocker type DIP

switch arrays for PC

mountmg Fit standard DIP sockets. Comes n
contact arangements 4 to 10 per pack. The last
< dwgets of the part number indicate number of
edntches pir pack

DIS-76B0O4 . _ . 53.10 DIS-76B08 5195
DIS- 76806 . . . 53250 Dis 700 &4.15
DIS-76B07 ... 5375 MS7TEE 10 £4 35
MC 1496 Bal Mod Doubder . 51.55
GESC4A5D 400V /104 Stud SCR .51.49
ZN2219 (JAN) 4751.00
2N1613 (JAN) .. 3/51.00

All orders postpaid — please add insurance. Minimum order
85 U.S./815 foreign. Latest lists — 104 stamp.

Ir/ TRI - tEK, INnC.

65 22 N. 43rd Ave.,, GLENDALE AZ 85301

NEW

UNEQUALLED

VALUE

MINATURE SOLID STATE

VIDEO
CAMERA KIT

A UNIQUE CAMERA KIT
FEATURING A...100 X 100 BIT
SELF SCANNING CHARGED
COUPLED DEVICE

INCLUDES THE FOLLOWING

UNIQUE FEATURES. . .
FOUND IN FAR MORE
EXPENSIVE CAMERAS
IF AVAILABLE

9 LOW VOCLTAGE SUPPLY 108

BATTEREES) + S AMD = 15 VOLTS

@ SENSITIVE TO NFRA RED AS
WELL AS VISIBLE LIGHT

B LAY EE USEDFDAR R
SUAVEILLANCE WITH AN R
LIGHT SOURCE

® EXCELLENT FOR STANDARD

SURNVEILL &8TF WK BEC ALISE

OF TS LIGHT WEGHT aMD
SMALL SITE

@ ALL COMPOMNEMTS MDUNTED
ONTWOPARALLFL 3" X 5"

SINGLE SIDED BOARDS TOTAL

WEIGHT UNDER 2 LBS

® MAY BE WIRED BY PERSON
WITH SOME TECHMIC AL
EXPERIEMCE IM 4-8 HRS

SUPER UNBELIEVABLE

BOX 74

MAY BE USED
WITH AMATEUR
RADIO FOR VIDEOQ

USED FOR CHARAC-
TER RECOGNITION
FOR COMPUTERS
WITH EXTERNAL
CIRCUITS

MAY BE USED IN
A VACUUM, UN-
DER WATER, HIGH
ALTITUDE, AND
IN MAGNETIC
ENVIRONMENT
BECAUSE THERE
IS NO HIGH
VOLTAGE OR
MAGNETIC
DEFLECTION

WE SUPPLY ALL
SEMICONDUCTORS
BOARDS, DATA SHEETS.
DIAGRAMS. RESISTORS
AND CAPACITORS

SOLID STATE SALES
) B :

l e .r

i =

‘ NEW NEW NEW NEW

NEW ... for REGENCY HR2, HR2A, HR2B,
HR212, MT-15, MT-25, MT-120, HR220, BT
series and AQUAPHONE TRANSCEIVER
owners ...

RK-P PRIORITY CHAN-
NEL SEARCHBACK
MODULE SEARCHES
BACK TO THE
PRIORITY CHANNEL

EVERY 3 SECONDS,
DON'T MISS A CALL ON
YOUR FAVORITE

CHANNEL. LED INDI
CATES PRIORITY CHAN-
NEL LOCKON

RK-F FILTERKIT . .. A 10,7MHz, 15kHz BW,
& POLE MONOLITHIC CRYSTAL FILTER
90db ATTENUATION. ELIMINATES ADJA-
CENT CHANNEL INTERFERENCE. SIMPLE
INSTALLATION, REALLY IMPROVES
YOUR RIG. FITS ALL ABOVE TRANS
CEIVERS AND HR2MS

AK-4 FOUR CHANNEL
SCAN MODULE WITH
PRIORITY CHANNEL
SEARCHBACK. SIMPLE
PLUG-IN AND HOOKUP
CONVERT YOUR RIG
TO A 4 CHANNEL SCAN-
NER. LEDS INCLUDED
TO INDICATE CHANNEL
ACTIVITY

RK-P MODULE BUILT AND TESTED .$9.95
REPMODULEKIT ....civaevnnnsns $7.95
RK-FFILTERKIT .....cone000000 . $19.95
RK-4 SCAN MODULE E-LIILT AND TEETEI:J
WITH MICRO-LEDKIT ......0u00... $24 .95
RK-4 MODULE KIT ..... . $17.95
MAIL ORDERS ADD $ E-I] PﬂETﬁ.GE

R K srovuers

4295 Kentridge S_E., Grand Rapids, Michigan 49508
(616) 455-3915

ALDELCO SEMI-CONDUCTOR SUPERMARKET

FEBRUARY SPECIALS
RF DEVICES
JNIATS 3 watt 400 MMz TO-ED & 50
24041 1 wart 400 MH: TO-117 | 5 25
2NS500 10 watt 175 MiHz MT-72h e 4.156
ZNGOBD 4 watt 175 MHz MT-72 — .40
ZNGO81 15 watt 175 MHz MT-72 i .45
ZNGOB2 26 watt 175 MHz MT 72 . 10.85
ZNBOB3 30 watt 175 MHz MT-72 12.30
ZNGDB4 40 wat1 175 MHz MT-72 16.30
HEAVY DUTY RECTIFIERS
200 Vaolt 100 Amp  DOB i : LA . 5.60
200 Volt 260 Amp DOS : 2l i CPIAES - £ 1
400 Yol 2 Bmp Silicon Bect, . .15 far .89
1000 Valt 2 Amp Silicon Heot. . | i e 104ar 98
10 000 Volt Silicain Rect, Erie 2.05
SILICON RECTIFIER TUBE REPLACEMENTS
INZG37 Replaces BGG, BGEA, 3B78 f1. 80
INZIB0 Replace: 54 5Y3 HW4 5325
SH7d Heplaces BT2A ZH 5
Send vtamp for complete replacement Imt
sTUD RECTIFIERS
50 volt 40 amp — 7,1
200 woilt 40 5 ..oz 1.5
750 wolt 40 amp &= 188
ZENERS
INTRG 1o TNTES 400 Nhw 3 g
iNd 728 10 TNATES T watt =3 J9
10 msorted £ 1 unmarked 1.98
2N2222 or 2IN2907 £ 15
Z2N3065 gz 00
ZMNIT13 ! ST . PR a5
ZMAA.3 or L'EﬂE-E‘ = 1 earary | | 35
ZN3N04 or 2N3906 . i . , B 15
2NBA06 or ZNG108 A i ed a5
FTOGD1 FET ... v X ey T - IR
ZMNIABI8 FET ' 1] ] = | 1]
41 or 709 14 pin EIIF' T 7 Al e | 20
HEG Tilrwr ; . | . e i
2425Y o : - 3.50
200 'u'rlIT 25 Amp EIr|L1uE PR - T |

We guaote on any gevice at any guantity. All items postpad. 55,00
mun. ovder, Send for flyer. NYS add tax. Aldelco, PO. Box 341
Lynbrook N.Y. 115863

AILIDIEILICIO

P.O. Box 341, Lynbrook NY 11563
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Jlon Wennerberg WABGDW
736 Pine
Hancock M1 49930

60 Hurts
Per Second
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| sometimes wonder
about the history of hams
— everybody knows that
amateurs have been re-
sponsible for technical
advances in radio. But |
can’t put this into per-
spective when | think of
my own work. Like the
first project | ever built. It
was a 30-watt peanut
whistle from the Hand-

book. | thought | was
doing something just
barely removed from basic
research — at least until |
got to the parts supply
house.

The guy behind the
counter had the gall to tell
me that the 5U4 could be
replaced by this new tube
— it was a 5AR4 — and it
was smaller, more effi-

Nnew edition of the

REPEATER ATLAS

® More than twice the listings of any other repeater list.

® New Double Listing — by location and also by frequency.

® New Handier Grouping — by call areas — makes repeaters easier to find.
® New Simplified Listings for fast reading — easier to read in the car.

® New listing of all Pirate Repeaters.

® Know what repeater you can use and where.
® Almost 3,000 repeaters listed — for the entire world — not just ARRL affiliated repeaters.

HAM DIES OF BURST BLADDER!

Word has just reached the 73 offices of the recent departure for that great DXpedition
in the sky of a very avid 73 reader. Upon investigation it was ascertained that said ex-ham
had, shortly before his demise, received delivery of a bundle of back issues of 73.
Apparently these so captured his attention that other functions were totally forgotten.

BE WARNED. Back issues of 73 should be taken in moderation. Even though they
arrive in bundles of twenty, no more than two should be read at any one sitting.

Back issues are available in three different assortments — vintage, mid-years and recent.
These are packed by the mentally handicapped (73 is an equal opportunity employer), so
no specific issues can be requested . .. you take what you get ... the only guarantee is
that all will be different and some will be musty, particularly the VINTAGE BEAUTIES.

The supply of these FANTASTIC GEMS is very limited so run do not walk to your

checkbook and flip the $6.50 per bundle to us right now.

Lucky for you we still have atlases. These are not
cheap junky discount-house type trash atlases, these

are the finest ever made,

profusely illustrated,

exquisite in appointment, a joy to behold, a pride to
own, a king couldn’t do better. Hammond spares no
expense to turn out the very finest atlases in the
entire world. The only expense that 1s spared i1s the
one we spare you by making these extraordinary
books available. Where else can you buy a $20 atlas
for only $7. Order now, we have a limited supply.

[J Repeater Atlas

L] World Atlas $7.00

Ll Back Issues $6.50/bundle
1 Vintage
L] Mid-Years
L] Recent Years

Expir. date

L] Master Charge &
L1 BankAmericard 7

Name

Address

City State Zip
___Cash _Check __ Money Order

Signature

Send to: 13 MAGAZINE Peterborough NH 03458
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cient, and cheaper, too! So
| dropped my self-esteem
a tiny bit and took it home
to start work. My high
school radio club advisor
suggested | scrap it for a
few silicon diodes. Well,
he was a physics teacher,
and everybody knows that
they know all about these
modern techniques. | used
the tube — but | started to
play with them ‘‘solid
state’” devices that were
suddenly everywhere in
radio.

| was pretty sure of how
to use silicon and the
old-fashioned seleniums
when | took that junior
college course called
““Tubes and Transistors
109."" | signed up thinking
that we would be used as
consultants to the guys at
RCA when they needed
some help. But that
course ... | showed up for
lectures that sounded
more like a karate demon-
stration in a Greek restau-
rant. Imagine walking into
a room and hearing "‘Hfe
Hie Beta Fco Alpha.’’
What the heck was he
talking about?

| got through the
course. | can’t say that |
got an A, but | was finally

up on the latest. So there |
was — | knew the latest
terminology from the in-
dustry and could do real
up-to-date work. So who
asked for help from
ARRL-FCC? Why couldn’t
they leave well enough
alone? HERTZ, indeed!
No offence, Heinrich, but
| still say cycles per
second. At least until | get
my fingers across the a.c.
line, at which time | get 60
hurts per second.

So our hero (that’'s me,
ace wizard-experimenter-
researcher) strives to help
the world move ahead by
applying this wonderful
knowledge of up-to-date
electronics. | was thinking
of something along the
line of miniaturization. |
stopped at the familiar



parts house to get some
reference works and
saw books about the new
integrated circuits. One
fellow must have thought
like me, though. His
electronic device was
dubbed the ICKEY. My
feeling, exactly.

| was not stopped by the
move to ‘‘small,”” though.
Even though my head was
turned by stone-crushers
running 3-phase 208
through the primaries
more than it was by those
tiny transceivers Al Kahn
was making, | thought
about trying QRP. | did,
and it worked fairly well. |
used a borrowed HW-7
and made one contact on
40. He was about 4 miles
away, and still insists that

he did hear me that day.

We used 2m FM for
liaison. The antenna, of
course, wasn't the best

hookup wire wrapped
around the copper heating
pipe for about twenty feet
before it led outside where
it paralleled the gutter
But | had heard that these
little rigs didn’t need
much of an antenna, and
anyway, | was using a
transmatch. | could set the
thing, though, since my
SWR bridge would work
with that ridiculously
small amount of power,
but | did arrange the taps
so that they looked pretty,
and that should have been
enough..

QRP having proved
nothing, | went back to my
plans for giving RF burns
to all within miles of the
main lobe. | went through
my usual process of mod-
ernization, going from the
old glass 4-400A to a
couple of 4X150’s to the
ceramic 4CX250A to the
ultimate — a 4CXT000A
with only about 15,000
hours on it. The engineer
from the local FM station
said it had been taken out
of service as regular
maintenance — not for
any defects in operation,

although it wasn’t quite as
perky as when it was new.
After scraping the cor-
rosion and smoke from the
tube | settled down to
build. | even secured that
one thing that NO high-
power rig can go without
— a forty horsepower
wind generator from
Hollywood. | figured that

would provide my state of
the art amplifier with
sufficient cooling air to
take care of all possible
eventualities.

Apologies for the little
break, but | just got the
mail, and | took a break to
read the ham magazine
that came. | see a
high-power amplifier is

shown inside. That just
might be what | needed —
a chance to compare notes
with the author, and
maybe give him a hand
with design modification.
Funny looking circuit,
though. | don’t see the fan

to cool the final. Hey!
What's CONDUCTION
COOLING? =

$29.95 aach

H-1 shommr |

$749.00
$359.00
$499.00
$449.00

FT-101E
FL-2100B
FR-101S
200R

Whed amd t=ited, complete e .0 BOx 153

* Powered by §-16vdc, unregulaled
» Microminiature in size 1o lil inside all mobile units
~apd rmosf poriable vnits
. =Fisld repisceable, plug-in reguency delgrmming elements
— 'ﬁﬂ“m accuracy and lemperaturs stabifity
. i_?“ﬂjﬂ*.ﬂntmi_m polontiomealer
~ Uow distorficn

awave oulpul

!plui-*hﬂ‘flﬁ tone treguencies, 67.0 Hz-203.5 Hz

,'mgk i unily 1o AF
R pl_ﬁrlty pralection built-in

communications

SREA CALIFOAMLA TINII
irre) e M0

ME-3 microminiature tone encoder

Compalible with all sub-audible lone systems such as: Private Line,
Channel Guard, Quist Channel. elc

K-1 FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETEAMIMNING ELEMENTS

£3.00 sach

® Industrial Electronic Components
® Radio Amateur Equipment

® Television

$649.00
$599.00
$554.00
$449.00

FT-101EE
FT-401B
FL-101
FT-6208

NOW READY WITH THE LATEST YAESU EQUIPMENT TO SERVE
THE NORTHEAST AREA

$629.00
$659.00
5289.00
$249.00

FT-210
FR-101D
YC-355D
FT-224

Bank Americard ® Master Charge

D[ [RONDAC

185 W. Main St.

RADIO SUPPLY, Inc.

Serving the radio amateur since 1936

Amsterdam, NY 02010 Tel. (518) B42-8350
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Catch Big Ones -
Fishpole Mobile

by

Joe Rice WARHZ
916 Western Ave
Covington KY 41011
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fter investigating the available “store-

bought’ mobile antennas and looking
at their prices, | came away more than
chagrined. Not only were the prices high,
but equally important the swr was poor,
indicating a sort of compromise in design.

| decided to build my own. Having
already done reasonable experimenting on
other bands, | decided | would like to try
mobile CW on 20. On lower bands, such as
80 and 40 and even on 160, the efficiency of
mobile antennas falls off sharply. 80 meters
still had an appeal for me but | decided 20
was better because of the skip conditions.
Incidentally the whole rig was built using an
old 1625 tube driven by two type 6F6s as
buffer and driver. The vfo was home built
using three transistors operating on 40
meters and mounted in the front of the car.

As no one has really resolved whether
center loading or base loading is the best, |
decided to use a little of both. The general
philosophy was to make the center loading
less than optimum and augment this with
the correct amount of inductance in the base
to bring the system into resonance.

Bamboo is hard to obtain these days, for
some reason, but | did find a three-section
fishing pole at the nearest hardware store
which was small in diameter and had a lot of
give to It. | decided to use the old-fashioned
beehive standoff insulators to hold the
antenna away from the car body. | had some
compunction in using the ceramic as | first
thought it was far too fragile for mobile use.
It has proven to be very durable. | even
whacked a few tree limbs on purpose at a
reasonable speed of 30 mph with no ill
effects.

The fishing pole comes in three sections,
each fitted with a brass fitting so as to
telescope into the mating section. | only
used two sections making an overall height
of & feet. To obtain greater efficiency, |
wrapped number 16 wire around the bottom
section to get the inductance up. The center
coil was mounted on two aluminum clamps
bolted around the bamboo. | used a solder-
ing lug in order to solder the coil directly to
the pole. The top section of bamboo has
another piece of number 16 stretched to the
top with just a gentle curl around the pole.
This is done so that the wire will not break if
you should hit a tree limb. If the wire was
stretched out straight, it would bend in such
a manner as to break.

When | first grid-dipped the whole affair
it dipped in the 27 MHz band! It would
seem that the grid dip meter only sees the
overall height of the antenna, sans any coil
at all. Another dip was found nearer the 14
MHz region.

The insulators were mounted using self-
tapping steel screws and a piece of cork

gasket material between the car body and
the insulator to take up the shock. | put
varnish around the whole thing later to keep
moisture out.

The photo and diagram tell the whole
tale. What is not shown is the feed system. |
tried every system in the mobile handbook
to no avail. In desperation | used a piece of
coax cut to the right length so as to look like
a4 quarter-wave transformer. Like most
amateur radio operators | do not have the
facilities to measure the radiation resistance
presented at the base of an antenna. An
educated guess told me it was in the general
neighborhood of about 20 Ohms. Using a
piece of RG 58U cut to a length of 10% feet,
it yielded an swr of about 2:1. Anyway, it
works! Since the center loading coil is
mounted on the top section, | can easily
change it to operate on each band. The
entire 12 foot, 3-section pole only costs
$1.39 and is apparently tougher than any
man-made material. w

CAR BODY SLOPED-
USE DIFFERENT
SIZED BEEHIVE
INSULATORS —___

GENTLE SPIRAL - NOT MORE
THAN 2 TURNS FOR ENTIRE
4 FT. LENGTH

SOLDER TO CLAMP
COIL=|2 TURNS NO.14

= MAST TELESCOPES

|52 TURNS STARTING AT BOTTOM

WITH | INCH SPACING & TAPERING
TO I/2 INCH AT MID-POINT

DEPENDS ON CAR &
OTHER VARIABLES
(MINE IS 8 TURNS OF
NO.14 TINNED 0.D.=2")

FENDER

COAX

10



by
George M. Ewing WABWTE
510 Sheridan Drive

Sault Ste. Marie M| 49783

He was tracking the thing
so intently that he forgot
his instruments and found
himself in a screaming
Kamikaze dive . ..

Drawing by Neal Kandel
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Glitc

e had been out at John Gregory’s
house for several hours, working on
an old Russian samovar that his mother had
brought back from the Turkish highlands
near Adana while on a DXpedition in the
Middle East. We couldn't seem to keep the
charcoal lighted and were thinking of for-
getting the tea and using the silver hot water
tank for a coaxial tank filter for the backup
receiver on VE3SSM. Suddenly we realized
that it was after eleven, and that there was
no beer in the house. It was definitely time
for a break anyway, so John and | fired up
Supertruck and trundled on down to the
Antlers Bar & Grill.

When we got there, our usual seat under
the Chippewa war canoe had been taken by
some boisterous hockey fans, so we settled
for a corner table between the stuffed boa
constrictor with the snowmobile helmet and
the Eire flag, The snake is a regular patron of
the Antlers, and on St. Patrick’'s Day has
been known to slither down the bar and
drink green beer from the customers' glasses
if they aren’t too alert to snatch them away.

At any rate, after John and | had ordered
our Paul Bunyan Burgers and drafts, we
resumed a previous discussion, something
about Middle East Politics and Long Delay
Echoes. Some of the people from Harvey's
basement came in, swiped some chairs from
the table on the left of the stuffed moose’s
ass, and joined the group. This perforce
changed the thrust of the discussion to such
technical niceties as the superiority of non-
volatile ferroelectric memories over ECL and
the advantages of sapphire as a substrate
material.

Frank Ostrander and some of his FAA
buddies came in, and took the other adja-
cent table, under the steam whistles. Frank’s
a ham, but he's not into semiconductors
much, so the conversation gradually shifted
to weather and flying stories.

John Gregory started us off by telling the
one about Dick White, a VHF nut and pilot

hgate

who had been stationed at Kincheloe Air
Force Base. Dick had been flying a mission
out over Lake Superior one spring evening
when he got a U.F.O. from the boys at the
753rd AC&W radar station, and was ordered
to investigate. When he arrived at the target
area, he reported that he saw a 213m (700’)
long spaceship with rows of lights along its
sides, He was tracking the thing so intently
that he forgot his instruments, followed the
image through a temperature inversion, and
found himself in a screaming Kamikaze dive
at the Wilfred Sykes, a lake freighter on
Whitefish Bay. He pulled out in time, and
after an embarrassing hour's debriefing, went
home, fired up the 432 rig, and got three
more states and Manitoba before the open-
ing died.

Bill Rennamaki and Mike Daniels came in
about then and joined the group. They
swiped two more chairs from over by the
Fokker Triplane propeller with a stuffed dog
on it, and ordered another round. Mike's a
radio astronomer for NASA out at North
Liberty IA, and told several solar flare and
LDE jokes.

John Michael retaliated with another
U.F.O. story, this time about one that WE
launched. This particular one had been 30m
(100") plastic film hot air balloon supported
by a peanut butter pail full of burning
gasoline. It had been a real beauty, with
tuned radar reflectors, strobe lights, and a
scrounge TACAN transponder on it to con-
fuse the Air Force. John Michael had burned
his fingers lighting the gas, and henceforth
claimed that he was one of the few verifiable
U.F.O. casualties,

After a few more flying stories and a
halfway serious proposal for a high altitude
balloon repeater for emergency coverage
during disaster that was shouted down, at
least for the U.S. side of the river because of
licensing problems, we saw an old friend
come in: Frankie Leitenen, the tool and
parts king of the Northern Michigan hamfest
flea markets. Frankie had started to take a



table 'way in the back, under the nude
autographed portrait of the 1948 Detroit
Red Wings in Toivo Crimin's Sauna Bath. We
hollered and motioned, and finally he saun-
tered over, dictating his hamburg order over
his shoulder to the waitress.

Everybody was glad to see Frankie. He
hadn't been around the Antlers for a couple
of vears, or at a hamfest for longer than
that. We'd missed him, too. He'd always had
the best deals on tools, tubes and small
components at all the swapshops. I'd bought
stuff from him from time to time: an
obsolete tube, a roll of Teflon tape, or a
handful of ICs that | needed for the latest
project. You just couldn’t beat his prices,
and at least at first, he had always been
willing to take your junk in trade, even some
pretty unlikely stuff. We had always
wondered where he'd gotten all that junk,
and when he sort of disappeared, there had
been a good deal of speculation that he'd
gotten in trouble with the military for
scrounging too handily at surplus disposal
depots, or been the subject of an IRS witch
hunt.

He seemed cheerful enough now, though,
and if he'd had a run in with the Mafia or
Uncle Sam it hadn't left any outward scars.
He did seem to be looking over his shoulder
a lot, though. As soon as Trixie, the waitress,
had brought his Paul Bunyan and tied the
bib with the shamrocks on it around his
neck, he was bombarded with questions. He
was non-committal at first, but then the
question was put more bluntly:

“Why the hell aren’t you at the swap-
and-shops any more, Frankie, you been In
jail or something?”’

He made the old familiar empty pockets
gesture, from the horse-trading days, and
said something to the effect that he'd love
to buy a couple of pitchers of beer for the
gang and tell us all about it, but that he had
payments to make on his new triggered-
sweep scope. Also, he was low on beer
money and, anyway, we'd scoff and
wouldn't believe him.

Well, this was a pretty obvious come-on,
but | reckoned that a good story was worth
the price of a couple of 807s. Several others
agreed. A small but impressive pile of bills
and change appeared on the table, and we
were giving Trixie our orders when some
fool hockey fan down by the Samurai
swords ordered a steak.

Perhaps |'d better insert a parenthetical
note at this point. All the gongs whistles,
bagpipes, air raid sirens and other junk on
the walls of the Antlers are functional, and
loud to boot. When a steak order comes in
from the teletype terminal by the meat case,
two or three demented bartenders run up
and down the bar, pushing buttons, stomp-

Ing pedals and swinging bung-starters. All
hell breaks loose.

When one of my buddies was back in the
world from Tay Ninh a couple of years ago,
he heard the steak siren for the first time in
over a year. He dropped his beer on the
floor, made a running dive hollering
“INCOMING!” at the top of his lungs, and
slithered around under the tables, looking
for a bunker.

After the brouhaha had died down, and
the steam from the whistles had cleared out
so that you could see, Frankie continued as
If nothing had happened.

“As | was saying, it all began soon after |
bought that old vellow farmhouse out on
the Pickford Road. The old couple that lived
there thought that the place was haunted, or
something, and | got it at a really bargain
price. | tried to get some information from
them before they piled into their camper
and scrammed for Florida, but all | got was a
few incoherent mutterings from the wife
about ‘varmits’ and ‘toady-frogs.” | moved

103



R ——— i A

Mike interrupted, asking
what the glitches were
supposed to look like. |
told him they were long-
nosed, pointy-eared
creatures . ..

Frankie went on, des-
cribing the battle he had
reeling in the recalcitrant
little beastie, as big a fish
story as any steelhead
angler ever told . . .
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in the same day, set the workbench up and
strung up some antennas.”

There was an interruption for a couple of
minutes. Somebody at the next table had
left a silver dollar as a tip for Trixie and it
had disappeared before he had even left the
table. He stalked angrily around the room,
peering under tables and chairs. His buddy
tried to console him, telling him that it
wasn't really silver anyway, only an
Eisenhower slug. But he was still angry when
he finally walked out.

Frankie continued, *‘l spent the next few
days sorting my junk, which didn’t really
amount to a lot in those days. | kept my
eves peeled for the varmits the old lady had
mentioned, but without success. | did
glimpse something scurrying around out of
the corner of my eye a couple of times.

‘“After a while though, things started (o
disappear: small tools, hardware, transistors,
that sort of thing. At first, | thought | was
just being careless, but one night an expen-
sive UHF power transistor vanished from the
middle of a perfectly clean bench. | spent
about an hour going over the floor, table,
the works with a Tensor lamp and a magni-
fying glass — nothing.

“| took a few minutes break, and got a
Coke out of the cooler upstairs. When |
returned, the transistor was still gone, but
there were several lockwashers and an un-
marked TO-5 case with six leads lying on the
same spot on the bench.”

“Packrats,” said somebody at the next
table.

“No, gentlemen,"” said Frank. ‘I had been
convinced that | was dealing with glitches.”

Well, this got a good laugh, and several
members of the group, taking this to be the
punch line of Frankie's story, started to tell
about their adventures with the glitches.
Frankie was far from finished, however, and
he tore into the scoffers with an almost
missionary zeal. | was skeptical, of course,
but not so much as you might think. | had
mislaid tools and parts over the vyears,
sometimes returning to find them in plain
sight, sometimes not. Then there was the
scissors hole at Gregory’s house. Over the
vears, dozens of scissors, tinsnips and wire
cutters had disappeared. Only a few of them
had turned up, and those had been badly
corroded.

Mike interrupted, asking what the glitches
were supposed to look like. | told him that
they were undoubtedly descendants of the
original World War 2 gremlins, and were,
therefore, long-nosed, pointy-eared
creatures, like the AMC emblem or a cartoon
Martian.

Frankie was downright contemptuous. He
said that showed how much we knew about
glitches, namely zilch. Ostrander, scribbling

notes on his placemat, motioned Trixie to
bring a couple more pitchers. An Air Force
colonel had come in and was listening to the
proceedings with a bemused grin. Two
strangers with overcoats had followed him
in. They were sipping beer under a picture of
John Philip Sousa directing the 1924 Sault
High School Marching Band.

Frankie continued. “You guys can laugh
all you want, but |'ve seen them, and | have
proof that they exist. Once | realized what |
was up against, it was only a matter of time
before | had a real, tangible glitch. The first
thing | did was set up a Polaroid camera and
a photocell focused on the spot on the
bench. | left some shiny hardware and a
handful of 2N706s on the table as bait.
Over the next few days, | used up several
packs of film, but with disappointing results;
they were too fast. Even with 2000 speed
film and a one millisecond flash, the pictures
were blurry, but there was definitely some-
thing there.”

Frankie went on, ignoring the hooh-hahs
and jeers arising from the last. 'l got a few
pictures, showing a long, lizard-shaped thing,
but nothing that would serve as proof. |
lulled their sense of security for a while,
feeding them copious amounts of hardware
and shorted diodes and zip-tops. Once in a
while I'd get something in return. After a
while, they hardly paid any attention to me.
| discovered that they weren’t running across
the bench, as | had first imagined, but rather
were materializing and vanishing again, all
within a meter or so of the center of the

workbench. They were completely silent,
never making a bang of displaced air, or any
of the funny noises that are supposed to
accompany poltergeists or supernatural
creatures. Finally, | decided to set a trap for
them.

“I took a particularly shiny |IC case and
put a few drops of Eastman 910 on it and
bonded on the eyelet from a fishhook. | got
a fancy spinning reel, and wound about 91m
(100 vyards) of Corbollon macromolecule
filament, with hundreds of pounds
of tensile strength, and nearly invisible. |
bonded some scraps of ruby rod from a
busted laser onto the reel bail as bearings.
Then | hooked up an alarm, sat back and
waited.

“I didn't have to wait very long before
the alarm rang. The IC vanished, trailing line
from a screaming reel. | half expected the
line to be bitten off, or to be cut by the edge
of the hole, or gate, or discontinuity, or
whatever, but it wasn't. | had caught myself
a real live glitch; now all | had to do was reel
him in."”

The colonel had pulled his chair up as
close as he could. | recognized him now, an
operations officer from Kincheloe. He was



listening intently, every bit as hooked as
Frankie's glitch. The Overcoat Boys were
squinting their ears so hard they were nearly
falling out of their chairs.

Frankie went on, describing the battle he
had reeling in the recalcitrant little beastie,
as big a fish story as any steelhead angler

ever told.
“I finally had him back through the gate

and held him down on the bench top. He (I
discovered later that he was an adult male)
flopped and wiggled a bit, and then calmed
down. Pretty soon | could hold him in my
hands. He was about 32.8cm (1’) long,
shaped like a Gila monster or salamander,
and surprisingly heavy, like he was made of
metal. He was a mottled brown and olive
color, with a red place on his throat which
he puffed out at me. The IC case was firmly
glued to his lower jaw.”

There was another interruption for a
steak alarm, this time with a couple of blasts
on a hockey fan's Freon air horn, and a
couple of gunshots, which sent the strangers
in the trench coats scurrying for cover
behind the meat case in the corner. One of
the bleary-eyed snowmobilers started out
singing a verse of the engineer’s song. A
couple of the guys in our group started to
join in, but they were promptly shushed.
The rest of us were interested in the story
and it was getting dangerously close to
closing time. | didn’t want to get stuck with
a cliff-hanger.

“From there on,” Frankie continued, it
was easy. | caught several more of the little
buggers in roughly the same way and even-
tually trained them to retrieve more tools
and parts than they stole. Some of it was
pretty weird, but enough of it was salable to
make a handsome second income for several
years. | fitted ‘em out with little stainless
steel collars, like cormorants. That way, they
couldn’t swallow anything big, and had to
live on the lockwashers and little stuff | fed
'em. | even sent through a Minox camera on
one of the collars. Most of the time | didn’t
get very good pictures, same trouble as
before, only the other way around. | did get
some wild pictures, though, and this was the
beginning of the end of an otherwise sweet
setup. | began to get frightened. Remember
the Russian transistors?”’

Several of us nodded. Frankie had had
quite a deal on some “surplus’” Soviet
computer boards and components.

“Well, that wasn't the half of it. Some of
the pictures | got back just had to be secret
government stuff, and some of it was just
plain ridiculous. It didn’t even look like it
was made by humans if you follow me.
Finally Athelstan, he was the one | caught
first, you know, brought back this. And
right then, ladies and gents, was when | got

out of the trained glitch business, and went
on a nice, long vacation. If you study it,
you'll see why."

With that, he tossed the gadget he'd been
holding onto the table, chugged the last of
his beer and made for the door. The two
guys in the coats got up and followed him
out. | picked up the thing and looked at it.
It was a kind of key, like those fancy ones
that they use in the pick-proof locks on
vending machines, only a lot more compli-
cated. It had a nylon cord, like a neck loop,
and was covered with serial numbers. It gave
the impression that if you asked NASA, or
IBM, or somebody to come up with an
absolutely foolproof lock and key, cost no
object, that this would be it. Oh yes, there
was a name in front of one of the numbers:
“Sandia Corp."

Right about then | noticed a weird,
gargling sound, as if somebody down the bar
was trying to strangle a Springer Spaniel and
not quite succeeding. It was coming from
that SAC colonel. He was turning purple in
the face and looked like he was starting on a
real conniption fidget. He gasped and
motioned to me for the key. | flipped it
toward him, but it sort of bounced on the
table between us, and just kinda, well,
winked out!

He looked kind of befuddled for a
second, then got up, sort of shaky-like, and
ran over to the phone booth in the other
corner. It didn't do him much good, of
course, because there's no phone in the
Antlers phone booth, just an obscene parrot.
Not only that, but the parrot is stuffed, as is
cousin Suomi on the third stool down from
the snake.

The colonel came to his wits, finally, and

.ran outside to his car phone. In a few

minutes, the place was full of Air Police, the
FBI, the CIA and the Mounties, as if they
had all come down a rope. They gave us all a
hard time, keeping us in the place for an
hour after closing for questioning, but they
never found the key. They really went over
the building, too, with metal detectors, and
magnetometers. They looked behind every
brick and under every floorboard, but to no
avail. | think they're still keeping a pretty
close watch on all of us regular customers.
My telephone sounds like the click room at a
relay factory when | pick up the receiver,
and my third grade teacher has been inter-
viewed by six different agencies, and offered
two bribes.

We never saw anything more of Frankie
or the coatmen, but once in a while, when
I'm finishing a beer just before last call at
the Antlers, | catch a flicker of motion out
of the corner of my eye. | like to think that
Athelstan and his friends have found a new
home. ®m

In a few minutes, the place
was full of Air Police, the
FBI, the CIA and the
Mounties, as if they had all
come down a rope ...
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The 280 series.

No-nonsense, no-corrosion 10-80 meter
mobile antennas from Hy-Gain.

Now from Hy-Gain, a new concept in ' fiberglass, then baked to make them impervious
tip-changing Ham antennas. The 280 series . to weather. Tough ABS end caps and solid brass
Is designed with no-nonsense, one piece coil fittings keep performance in, corrosion out.
fiberglass masts and tough, one piece baked Whips are 17-7 ph stainless, the finest
fiberglass coils. You get maximum power antenna steel, and are literally indestructible in
handling capability, minimum heat drift, normal use.
and no loss to corrosion. Yet, it's lighter than Nominal 52 ohm impedance on all bands.
aluminum and just as strong. Any coax length will work. Heavy duty, chrome
All five coils are mandrel wound for abso plated mast and whip fittings. 3/8" x 24 base
lutely consistent performance, imbedded in stud fits all standard mounts.

F

60" bumper mount mast Model 276 Quick disconnect unit Model 531

36 cowl or deck mount mast Model 277 Fold over adaptor Model 408

10 meter coil/antenna Model 280 Standard stainless spring Model 492
15 meter coil/antenna Model 281 Heavy duty bumper mount Model 415
20 meter coil/antenna Model 282 - Flush body mount Model 499

40 meter coil/antenna Model 283 ; Extra heavy duty stainless spring
75/80 meter coil/antenna Model 284 Model 511

®

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68505; 402/464-9151; Telex 48-6424
Manufacturers and distributors of more than 300 fine broadcast communications products.




The
New

Leader in ‘76!

GTX-1 or
GTX-1T
HAND-HELD
2-Meter FM
Transceiver

CHECK THESE FEATURES:

e All Metal Case
e American Made

e Accepts standard plug-in
crystals

e Features 10.7 MHz crystal
filter

e Trimmer caps on TX and RX
crystals

¢ 3.5 wattis output

» Battery holder accepts AA
regular, alkaline or nicad cells

¢ Mini Handheld measures
8" high x 2.625” wide
x 1.281” deep

e Rubber ducky antenna,
Wrist safety-carrying-strap
included

e 6 Channels
 Factory-direct to You

(. FEE T Sy =

GTX-1

2 Meter 6 channel
Hand-Held
(without encoder)

249°

Accessories Available:

e Nicad Battery Pack
e Charger for GTX-1 battery pack
e Leather carrying case

e TE lll Tone Encoder for auto
patch

NAME

ADDRESS
Payment by:

General Aviation Electronics, Inc..

Indianapolis, Indiana 46226 |
Area 317-546-1111

1 Certified Check/Money Order
Note: Orders accompanied by personal checks
4141 Kil’lﬂl’l’lil‘l Drive, [1 20% Down Payment Enclosed. Charge Balance To:
[[1 BankAmericard #

[] Master Charge #

MADE IN

Es

I

GTX-1T

with Built-In
Tone Encoder

529995

Use This Handy Order Form

SERRNL L

1 Personal Check

will require about

_ Expires

r—_———————_—_q

} | Jemeanor

Z2-meter FM. 100
channels, 30 watts
{incl. 1456.94 MHz)

: L Jemxan

2-meter FM, 100
' channeis, 30 waits
was $299.95
I (Incl. 146.94 MHz)

: L Jemetoo

1Va-meter FM.
100 channels,
12 watts

was $309.05
(Incl. 223.5 MHz)

| emc

2-meter FM.
10 channels
10 watis

{ P

Z-meter FM. 1D
channeis, 30 watts
was §299 95
{incl. 146.94 MH2)

Rt
1] erxsno

I 6-meter FM, 100
channels, 35 watis
was $309.95

l (Incl. 52.525 MHz)

I e

I 2-Meter FM, 6-
Channel, 3.5 Watis

I E GH"" Operate Auto Patch
| ol $9Q)Q95
I Tone Encoder

I —

(] PSI-11 Battery Pack (with
charger) @ $109.95 §
] ARX-2 2-M Base Antenna
@ $29.95%
| | Lambda/4 2-M Trunk Antenna
@%$2995%_
[] TE-l Tone Encoder Pad

I
|
I
|
|
I
|
l
|
@$59.958___ |
l
|
I
|
|
|
|
|
|
|

I
I
I
!
I "] TE-Il Tone Encoder Pad
! @ $49.955.
| 1 PSI-9 Port. Power Package
(less batteries) @ $29.958
| 1PS-1AC Power Supply
l N nhe- - =
| and the following standard crystals
.

@$650each: ... 8

I For factory crystal installation add
' per transceiver,

@ $4.50 each: .. ...
Non-standard crystals

$8.50

Sub-Total: $_

(allow 8 +oTAL: §
Adelivery.)

(minimum order $12.00)

IN residents add 4% sales tax:

CA residents add 6% sales tax:J$___
All orders shipped anr'paid

within continental U.5.

FHONE
__ AMATEUR CALL =
__ STATE & ZIP

two weeks (o process.
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Interbank #

|
|
l
I
|
|
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|
|
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Switch It

John H. Smith VK3IQ
83 Bindi Street
Glenroy 3046
Australia

Off First

One of Murphy’s Laws
must be '"He who fiddles
with radio is going to get
electric shocks.”” | can’t

tell how many shocks |
have had, and almost
every active amateur must
have had at least one bad
shock sometime. Despite
the fact that most ama-
teurs have high voltage
power supplies, the great-
est number of electric
shocks come from the ac
power mains. | know that

Startling
Learning
Breakthrough

[ NOVICE THEORY TAFES i

£ T

NOVICE THEORY TAPES
Set of 4 Tapes only $13.95

S

B ——
You'll b sstounded @1 how really nmple
the theory B whan you hess it expleened on
thete tapes. Three t2pet of theory and omne of
Gueiisors and ameeers from the laiear Nowice
ExXaTE phve you the a2dgs you need o heeers
through your Ewam

73 B inteested on helfmng get Mmore Eme
IBuTl, 30 We e gving you The compleis 8t of
four tapes for the ncredibly low prce of
ONLY $13.95

Scientists have proven that you learn taster
by batenwng then by reading becsias you can
play a catselle Tape over Gnd OVEr in your spare
nme — even while you're drmang! You gat mom
and more info each Lime you hear i1,

You con't progress without solid funda
mantals, These four hourdong tepes give yvou all
the basics you'll need to pass the Novice gxam
eagily. You'll have an understanding of the
basics which will be invaluable to you Tor the
rest of your lite! Can you atford to mke yvour
Movice exam without first listening 1o your

SOLIDSTATE
PROJECTS
%1

More than b0 promcts of
inteérest ta anyons In  elee-
romcs. 1he devices rangs Trom
a4 Hmple transstof Eler 1o 8
ham TV receiver, This collection
will balp you bDesome moe ati-
mately scquaintzd with renery
ICs and varaciorn, &ic.

A must

VHF,

VHF PROJECTS FOR
AMATEUR AND
EXPERIMENTER

for the VHF op.
Dponing chapters on oparating
practices and getting started in
both AM and FM,
followed by 58 chaptars on
building useful test eguipment,
modifying existing and surplus

Tapes
ZM P HANDBOOK l

hardbound §7
softbound 55

Contains simost every oon-
ceowable cwcut That maght be
rended for use with 8 repaster.
All orcuits explained 1n detail.
All sspects coversd, from the
operaior 1o the anEnna.

| o o s

| T 2-Moant IS Mondbunh

Ty FW e e
e B

$4

LATEST RELEASES from ]3 publications|

RF and DIGITAL
TEST EQUIPMENT
YOU CAN BUILD

RF burst, function,

sSQuEre wave gener-
ators, variable length
pulse generators
100 kHz marker, |-f
and rf sweep gener-
“tors, audio osc, af/rf signal injector, 146
MHz synthesizer, digital readouts for
countars, several counters, prescaler, micro-
uvav&merer, etc. 262 pages. $5.95

PRACTICAL
TEST
INSTRUMENTS
YOU CAN BUILD

37 simple test
INnstrumenis yow can
make — covers VOMs,
VTVMs, semicon

ci‘ {
ductor 1esting units,
dip meters, watt

meters, and just about anything else you i
might nead around the test lab and ham

shack. $4.95 '

i
T

Name ===l
Address — =

City State Zip i e e
| ICash [1Check []BankAmericard ﬁ [ 1Master Charge a

Card No. Expiration date
Signature_____
108 Total enclosed $

CArdlor frodn
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73 MAGAZINE, Peterborough NH 03458

3 PRODUCTS

-

r

209.95 ppd. The next time you want a eircult
for just about anything mat your heart out that
vou didn't send for this book the first nime you

away, balore they rin oul,
1007 Electronic Circuns

Tab's new 1001 eircuits is available for only

ead about 1. You'd batter arder the book right

........... 59.95

4 5TUDY GUIDES
NOVICE — 84
ADVANCED = 84

GENERAL — §6
EXTRA — 35

FCC exams got you scared? Frustrated by

theory fundamentals? There's no meed o
worry. 73's four Licanse Study Guides will help
you breeze through any of the four tough
exams! Thay are tha ONLY guides which cover
ALL the material you will have to know. Many
amateurs find that ome guick reading through
our guides is enough 1o get them through with

DIGITALCONTROL
OF REPEATERS
witbound 55 hardbound §7

Heres 2 book for the
Y FMer who wants o desagn

imd build a digital repeater
control system.  Contains
sctiomn on repsaters, bawc
logic functions, loge
circuit design, confrol
WIlRIms, Support Corcuits,
mobile installations,
touch-tone, plus & specal

i . jgction on a “‘mini”
‘ ripaater control system.
=

[J Novice Theory Tapes $13.95
O Bumper Stickers .50 ea.
[ Solid State Projects $4.00
0 VHF Projects $4.00
2M FM Handbook
[1Hardbound $7.00
O Softbound $5.00
(1 Rf and Digital Test Equip. $5.95
[ Practical Test Instruments $4.95
1 Novice Class Study 54.00
[l General Class Study $6.00
) Advanced Class $4.00
] Extra Class Study 5$5.00
Digital Control of Repeaters
1 Hardbound $7.00
[ Softbound $5.00

most of mine have been
ac, and when | asked my
friends about their shocks,
they agreed with me. The
start of this train of
thought about electric
shock was the 264 volt
wallop that | collected
from my son’s 24 volt
electric train set, but more
of that later.

One of the greatest
dangers of electric shock
is its unexpectedness.
One minute you are quiet-
ly working on the rig and
then ““Wham, " you get a
terrific jolt down the arms
and chest, and if you are
lucky, you vell like mad
and curse a bit. ““Damn
thing bit me,”” you say,
amongst other things. Of
course, if you are unlucky,
you don’t say anything,
anymore, and QST has
another entry for its
“Silent Keys’" column.

Most electric shocks
come through sheer care-
lessness. Ac switches
placed at the bottom of a
chassis are a good way to
collect a jolt through the
fingers. If you must place
switches there, protect
yourself from the termin-
als by wrapping the switch
in a small plastic bag or
covering the terminals
with electrical insulating
tape. Transformer termin-
als should also be covered
with a strip of tape. If you
must work on equipment
that is live to a hundred
volts or more, wear rubber
gloves. | have saved
myself many a shock by
this simple method.

Over the vyears | have
had several severe shocks,
mostly through my own
carelessness. The most
severe shock | ever had
was due to neglecting the
first rule of safety:
““Switch it off first.”” 1 had
been appointed Radio Op-
erator on a one time U.S.
Victory ship, the ex ““Nor-
way Victory.’* She had an
RCA 4U Radio Console,
where the main transmit-



ter B+ of 1500 volts was
supplied by a motor
generator. The B+ was
fed to the transmitter
through a long fuse,
mounted by the generator
starter panel under the
console desk. The fault
was quite simple, no B+ .
The fuse, a long brown
bakelised paper tube with
brass end caps, was
probably blown, so with-
out turning the motor off,
| grabbed it. It grabbed
me too, all 1500 volts of it,
and | got an almighty
shock which caused me to
leap back, cracking my
head on the underside of
the desk as | shot past.
When | had recovered and
turned the motor off, |
found that some previous
genius had also had fuse
trouble, but no spare
fuses. He had solved his
trouble by repairing the
fuse; unfortunately for me
he had soldered the fuse
wire from brass cap to
brass cap OUTSIDE the
tube. The fuse was indeed
blown, but | had made
contact with the part of
the fuse wire that was still
connected to the B+ .
Naturally, | cursed the
fool who had done this,
but in truth | was the fool
for trying to change fuses
in a 1500 volt line with the

power on,
Ot late, after eleven
vears ashore, | have

become more safety con-
scious. | have had an
amateur station for ten
yvears, but have not had
many shocks from it. The
first shock | received when
pulling the transmitter
panel and chassis from its
case. The ac switch is at

the bottom corner of the
front panel, and to ease
the chassis from the cabi-
net | slid my fingers under
the panel. Yeeowww! |
have now taped the switch
terminals, but for greater
safety, all the ac power
cords are only long
enough to mate with their

respective power sockets
when each piece of equip-
ment Is in its case. To
remove any unit in the
station, it must first be
unplugged. If | need to
work on a unit out of its
case, it must be deliber-
ately patched with a
power extension cord.

Another safety feature is
that all equipment is
encased, and the cases are
connected together and to
ground. In addition, the
station ground system is
entirely separate from the
waterpipe ground of the
house electricity supply.
This completely separate

ground is a great help in
avoiding TVI caused by
rectification in electricity
supply grounds, which
may be fine for ac but are
ineffective at rf. In addi-
tion, the ac line to the rig
Is only grounded to the
station ground.

As an aid to electrical

* PRICE :
*KIT:

* PERFORMANCE :

% COMPLETE LINE:

Milwaukee, Wisc.
Cleveland, Ohio
Orlando, Fla.

Muskegon, Michigan

*LOCAL DISTRIBUTORS:

Amateur Electronics Supply Argon Electronics

Electronic Distributors Goldstein's
Pensacola, Fla.

the best slo-scan
deal in town

SS2 MONITOR STILL ONLY $349

THE VENUS SS2 IN KIT FORM FOR ONLY $269

— 25 PAGE MANUAL

— TEST AND ALIGNMENT TAPE

ACCUSYNC © OSCILLOSCOPE DISPLAY OF SSTV SIGNAL
FAST SCAN/SLO SCAN CAMERA

— USE CAMERA WITH YOUR HOME TV SET

— FOCUS ON POSTAGE STAMP

® ss2 moniTor $349

® ss2K MONITOR KIT $269
® C1 FAST/SLO SCAN CAMERA $469
® P1 POLAROID® CAMERA ADAPTER $34.50

® v1 VIEWING HooD $14.50

e 11 TRirop $24.95

VENUS SSTV AVAILABLE FACTORY DIRECT OR FROM
ONE OF THE FOLLOWING AUTHORIZED DISTRIBUTORS: .

Miami Springs, Fla.

Barry Electronics
New York, N. Y.

CFP Enterprises
Lansing, N. Y.

A-G Co., Inme.
Imperial, Pa.

A and W Electronics
Medford, Mass.

Farmingdale, N. Y.

Venus Scientific Inc.

The company A DUl Mgh wOIS0E 0N THE MOOR, AW Brengs pou repanding amiléu’ 1 B30 WL RARDIOQY

Harrison Electronics Henry Radio
Los Angeles, Cal.

Hobby Industry
Council Bluffs, Iowa

399 Smith Street
Farmingdale, N.Y. 11735
Phone 516-293-4100
TWX 510-224-6492
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safety, our local supply
authority requires that all
power sockets be of the
three pin type, with the
third pin grounded. All
appliances with a metal
case must be connected by
3 core flex and three pin
plug. Thus, any appliance
that develops a short to

case will blow the house
fuses and protect the user
against shock. Every ap-
pliance in my house has
been checked for safety
and found to be in order
All cords were tidy and
properly connected,
switches were in the
active line where only a

single pole switch was
used, and | was rather
proud of my nice safe
house. Pride comes before
a fall they say.

A couple of years ago,
my Sson was given an
electric train set. It was
secondhand, but appar-
ently in good order. It

Aha, the SECRET of PC Board
success finally revealed. A perfectly
balanced lighting tool combining
magnification with cool fluorescense. |
Excellent for fine detail, component
assembly, etc. Lens is

[‘FI"ELI“-IHH

Regularly $70.00. Now, over 30%
discount (only $49.00) to all licensed
Hams, verified in Call Book, Uses 22
watt fluorescent tube 8 inch diameter
circle (not supplied).

Include $3. l][]' U.S. postage, or $4.00 in
Canada. $5.00 elsewhere. California resi-
dents include 6% sales tax. Or send
stamped envelope for (ree brochure of
other incandescent or fluorescent lamps
suitable for all engineers, architects,
students, etc.

sround and polished. %

£49.00 price assured until Julv 1, 1976

D-D ENTERPRISES

m axmmm Dept. B—5, P.O. Box 7776
m=mm San Francisco CA 94119

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATAI.OG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

If you haven't received our new Cata-
log, write for free copy today. Address: Dept. 73

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

VANGUARD NOW HAS A “HOT"
2 METER CONVERTER at a price
you can afford

@ ¢ms @ MODEL
it - o e O A
ONLY $39.95

Read the specifications and see why
it'’s the best converter value available
anywhere.

® Dual-gate MOSFET .1
proeciEd input

® Dusl-gate MOSFET rmuxer Tor rmansmum
oros modulation, Every convertes tested
tor nose figure (2.5 — 3.0 dB max.| with
Hewlert Packard noise measurning eouilp-

siage with diode

rent,

® 5 wined crcuits

® More than 20 dB gain 1 mucrovoll
=nsiinaly guaranies when us=d with
recenvers having 1 microvolt of bhettes
wnulivily

® Complete with one 005% plug-in crystal
ia cower 143-146 or 146-148 MHr (b
SUre [ Sp |_=L|I1,r which, or get both for only
Sr:r 00 more), Standard output 8 Tor 28-30
MiHz

916 gouge aluminum case with BNC
recepinies and dntennz/power suaich
Mg aured ::I-'I ' x 2.3/ 8 1 1-1/4"
IN STOCK } I-L IR IMMEDIATE C.O.D,
;.'.'—:":'F-'-‘E-'-'.'T C-'-‘ . .1;- through Friday 9
{ P | Jrnlmﬂ 2720

VANGUARD LABS

196-23 Jamaica Ave,., Hollis, New York 11423

Interested in buying guality components
at bargain prices? SEND FOR FREE
FLYER. 4PDT 650 ohm, 3 amp relay
like P&EB KHU17 D11 — plasticcase . ..
$1.00 aa.

TN4ADD4A axial lead rectifier — 10 @
£1.30; 100 @ $10.00; 1000 @ $90.00.

3 ‘ ;‘ 8£ m PO Box 143

Owego. NY 13827
607-687-4332
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‘WANTED

AN/GRR-5
R-174/URR
RECEIVER

WITH POWER SUPPLY IN
METAL CABINET. ANY
CONDITION OR QUALITY.
CALL COLLECT NOW FOR TOP
PRICES. WE PAY SHIPPING.
SPACE ELECTRONICS INC., 35

RUTA COURT, SOUTH HACKEN-
SACK, 07606 (210) 440-8787.

WANTED

NEW MULTIBAND ANTENNA

g7 ¥ Eeprt ::: I
) il 16D 5 Sul Basds.
i TCRSE rating
ertad-¥ ar horizontal
form or assanh)ed
g r|r2=.':l*' I l':-._ th PPD im LISA,
a "t BOK | With 100 re E-I'II Frai y

cable

frd two *'". 'H0 '1'- 8 cash PPD. \n LSA

Ly resigdents add T i&ies tax
dar direi?,. Maiter Chirae 3

frrmalion

uses the all ac German
“Marklin’® system, using
a third rail of studs
between the tracks to
provide 16 volts ac for the
locomotives, plus a 24 volt
ac pulse for operating the
locomotive reversing
switches. | checked that
the transformer case was
grounded, and that the 16
and 24 volt supplies were
the correct value. What |
did not check was that the
rails were grounded; |
merely checked the volt-
ages from center studs to
track. The system worked
well and it was regularly
used indoors. One day
recently my son decided
that he wanted to use the
train set outside in the
garden. The track board
was placed on the grass,
the transformer connected
to the track, and the 240
volt mains connected to
the transformer, with an
extension cord. As | put
the locomotive on the
track | received an al-
mighty belt that knocked
me off balance. | yelled
“Turn it off!”” and then
sat down to recover. | had
no doubt that | had
received a full mains
shock, but how? It was a
safe low voltage train and
| had checked it. As |
thought about it, | realised
that | had been between
track and ground as | put
the loco on the lines, so |
put a voltmeter between
track and ground and
switched on. The reason
for the shock was clear —
264 volts! Again, how
come?

After disconnecting
everything — boy, was |
careful now — | examined
the transformer. What |
found in the box was not a
low voltage transformer at
all, but a very old radio
transformer which some
genius had worked out as
a cheap replacement for
the original. His wiring
certainly provided the
voltages required, but by
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2202 SM

FREQUENCY RANGE 222 - 225 MHz

« 6 Channel Operation
e Individual Trimmers on all TX/RX Crystails
« All Crystals Plug In
« 12 KHz Ceramic Filter
« 10.7 and 455 KC IF
-# .3 Microvolt Sensitivity for 20 Db Quieting
s Weight: 1 Ib. 14 oz. less Batiery
« Battery Indicator
eSjze: 87/8x13/4x27/8
* Switchable 1 & 2.5 Watts Output
@ 12 VDC
* 2.5 Watts Minimum Output @ 12 VDC
e Current Drain: RX 14 MA TX 500 MA
« Microswitch Mike Button
s Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

Y279

INCLUDES
1. 2202 SM 3. Battery Pack
2. Antenna 4. Leather Case

5. 223.00 Simplex Installed

W announces the addition of

AND 450

4502 SM

FREQUENCY RANGE 442 - 450 MHz

« 6 Channel Operation
* Individual Trimmers on all TX/RX Crystals
* All Crystals Plug In
» 12 KHz Ceramic Filter
= 10.7 and 455 KC IF
e .3 Microvolt Sensitivity for 20 Db Quieting
* Weight: 1 Ib. 14 oz. less Battery
= Battery Indicator
eSize: 8 7/8x13/4x27/8
» Switchable 1 & 1.8 Watts Qutput
@12 vVDC
¢ Current Drain: RX 14 MA TX 500 MA
* Microswitch Mike Button
* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

299

INCLUDES
1. 4502SM 3. Battery Pack
2. Antenna 4. Leather Case

5. 446.00 Simplex Installed

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739-1931

FEBRUARY FACTORY DIRECT SALE ORDER BLANK

2202 SM @ $279.95. 4502 SM @ $299.95. WE-224 @ $209.95.
1402 SM @ $199.95. 1405 SM @ $279.95.
BC1 @ $36.95. BP @ $15.00. LC1 @ $14.00. LC2 @ $14.00.
SM2@$29.95. ___ TE1@ $39.95. (SPECIFY FREQUENCY )
TTP @ $59.95. XF1 @ $10.00. TX XTALS @ $4.50ea. ___ RX XTALS @ $4.50 ea.

EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. B.
C. D. h F.

ENCLOSED IS LJCHECK [IMONEY ORDER [MC [BAC
CARD # EXPIRATION DATE

NAME
ADDRESS

CITY STATE
SIGNATURE

Add $5.00 per Radio for Shipping, Handling; and Crystal Netting.
73 NEVADA RESIDENTS ADD SALES TAX




autotransformer action he
had left the track live at
264 volts to ground. By
feeding 240 volts into a
210 volt tapping he had
increased the 5 volts plus
the 2 x 2.5 volt winding
outputs to 16 volts, but
what a death trap!

Before you have your
next QSO, have a look at
your house. Is everything
electrically safe? If not, fix
it fast or call an electrician.
Have a look at the rig. Are
the cases grounded? Are
the cases on a good
separate ground? Are

there exposed B+ or ac
terminals? Can vyou get
across transtormer or
switch terminals while
working on the rig? Think,
for a minute, of your
family, of your insurance
company. ®

NOW THE AMATEUR
CANBUY COMMERCIAL QUALITY
SSB EQUIPMENT

(Present users include foreign
government agencies)

-

12VDC. $299.00

115/230 VAC $599.00

600 watt monobanders,
band transceivers,

ation date.

C

1. CR250AA: 250 to 400 Watts P.E.P. input

Solid State 2-30 MHz Linear Power Amplifiers ‘
power with as little as 2 to 5 Watts drive.

2. CR500AA: 500 to 700 watts P.E.P. input
power with as little as 4 to 10 watts drive.

Also 20 watt P.E.P. Walkie Talkie, 400 to
receivers and multi-
VHF-FM Mobile base and
repeaters. We accept Master Charge, Bank Amer-
icard or certified check on mail orders. Please
include charge cards account number and expir-

electronics

1169 Chess Drive, Unit G
Foster City, Ca. 94404

unit,

INFO-TECH 66 SERIES TERMINALS
[==— - =

S

Maodel 66 ASCII keyboard only unit, 33 type
key format,
J built-in power supply, FOB plant
Model 66A ASCI| keyboard with built-in video
8 line, 256 character display with
scrolling, built-in power supply (lllustrated
above, price does not include Video Mon-
itor) FOBplant ......ccco0c0as $329.00
Model 66B ASCI| keyboard w/built-in video
unit, 16 line 512 character display w/scroll-
ing, built-in power sup., FOB plant
Accessories Available for the 66A & 66B
® Morse to ASCII receiver adaptor.
®RTTY to ASCII| receiver adaptor.
® ASCII to Morse transmitter adaptor,
® ASCII to RTTY transmitter adaptor.

parallel ASCI| output, with
. $125.00

.. 349 .00

With these adaptors you can make full use of
your 66A or B to Receive & Transmit in your
favorite mode,

Info-Tech

20 Worthington Drive
St. Louis MO 63043

YOUR HAM TUBE |
HEADQUARTERS !

TUBES BOUGHT, SOLD AND TRADED

ALL EIMAC TYPES IN STOCK
BRAND NEW****FACTORY GUARANTEED

ELECTRONIC
MUSIC SYNTH ESISfAHALDG PROCESSING

®PLANS & KITS
® INDUSTRIAL R&D TECHNIQUES
®PARTS & COMPONENTS
featuring STATE-OF-THE-ART technology, and
professional-lab quality designs at LOW COST

®CIRCUIT THEORY

TOP BRAND Popular Receiving Tube Types.
BRAND NEW 75%+ Off List*Factory Boxed.
FREE LIST Available — Minimum Order $25.

COMMUNICATIONS, Inc.

2115 Avenue X
Brooklyn, NY 11235
Phone {212) 646-6300

W TFFDF

e e

e

QAVITY e e

. R MUTET .:'p‘ -1' BETTRET
Varden Elactrnmcs Cumpany
Box 791, Jackson, Michigan 49204 e (517) 787-2299

SAVE S55 - HIGH 558 FOR YOUR TUBES BUILD: @ Ultra wide range universal V.C.O.'s
® Voltage controlled filters & amplifiers
MONTHLY SPECIALS WRITE @ Joystick controlled filters & faders
2K25 $ 35.00 61468 S 4.25 | NOW  ®plus MUCH MUCH MORE
3-5007 42.00 6360 3.75 for more information . . . send 25¢ or SASE 10
P.O. Box F, Newton, N.H.
310002  120.00 68838  4.50 4 J CFR <t
4-125A 42.00 6939 9.00 ASSOCIATES
4-400A 45.00 811A 5.00 “the oldest name in symthesis for the experimenter”’
4CX250B 24.00 813 18.00
4X150A 19.00 7735A 3B.00
5728 18.00 8236 22,00

cler '[1 1, :H-Flw I: R, ELee-uT
ekt 1y, '- Tation,
wming rel =, 4._ bowrd, TeEETmad,

———

SERVING THE INDUSTRY SINCE 1922

112

Isolated — Pad — Drill — Mill
Duplicate any etched board without 1..
etching. Professional — compact — '
useable breadboards. Sizes: .20, .15,
10 in dia — $7.95 ea. See: 73, Nov i
73, p-19. QST, May 73, p-44, Dec 73,
p-14. Hints & Kinks, p-82.

rs) AF STAHLER Co

John Skubick KBANG
1040 Meadowbrook
Warren OH 44484

Improving

the FT-101

Do you feel that your
earlier FT-101 could use
“‘just a bit more’’ receiv-
ing selectivity on single
sideband? How would you
like to accomplish this at a
reasonable cost, simply,
quickly, and without
butchering up your pride
and joy?

| already had the FT-
101 160 meter model,"’
so | could not see paying
the couple of hundred
dollars difference to trade
for the "B’ model. A
closer scrutiny of the
Yaesu price sheet reveal-
ed a ""XF-32A, 8-pole,
SSB Filter for FT-101B,
for $49.00.”" Now what
was that all about? The
FT-101 B already has an
8-pole filter! Yaesu
Musen in California ex-
plained that this filter is
used to upgrade the
earlier models of FT-101.
They also told me that this
filter will not affect the
operation of the earlier
models, except to give
them more receive selec-
tivity and to narrow the
speech bandpass when
transmitting. They also
told me that this filter will
not change the interstage
drive requirements, nor
will there be any retuning
of any Rind, within the rig.
Well, this is right up my
alley!

Splurging and Installing

| sent Yaesu Musen

USA, Inc., the money and



received the filter in one
week .

This filter is installed in
place of the present 6-pole
unit, model XF-30A,
designated as XF-1 on the
schematic. This is on the
|.F. UNIT, plugin (held in
by screws) circuit board,
which is easily accessible,
from the top of the rig.
The A_F. UNIT has to be
removed first, which is
also a plugin circuit board,
before you can remove the
|.F. UNIT board.

Using a little care and
working slowly, the time
required from unplugging
the boards, switching the
filters, to replacing the
boards can take less than
an hour. Don’t forget to
remove the old filter’s two
hold-down nuts and lock-
washers, prior to unsol-
dering! The greatest time
iIs spent at unsoldering,
and at the same time,
working the old filter out
of the |LF. UNIT board. Take
your time here. When the
old filter is finally remov-
ed, carefully clean out the
filter’s printed circuit con-
nections’ holes and your
new filter will literally
drop right in.

Holding the new filter
in place, replace the
hold-down nuts and lock-
washers. Solder the con-
nections. Plug the |.F.
UNIT and A.F. UNIT
boards back into the
transceiver, fasten the hold-
ing-screws, and fire up!

Results

The first thing | noticed
was the sharper tuning on
SSB. With the old filter,
the signals used to "‘plop
right in”” as | tuned across
the phone portions of the
bands. Now, | have to
tune a bit slower. One
quickly gets used to this.
The new filter reduces and
practically eliminates
“"monkey chatter’” and
“‘growls’’ caused by ad-
jacent signals. The eight-
pole filter certainly per-

Yaesu Musen USA,
Inc., 7625 E. Rosecrans
Avenue Unit #29 Para-

oLEP ELEGTRONIGS 15 NOW SHIPPING

forms better than my mount, California
outboard audio filters! = 90723. ‘‘XF-32A. 8-
Reference pole, SSB Filter for

FT-101B."" $49.00 plus
$1.00 postage.

COLLINS COLLINS COLLINS
NEW IN FACTORY SEALED CARTONS

KWM-2A Transceiver .. ... .oveevess $1,760.00 MM-1 Hand Maobile Mike . ............. 36.00
165-3C'Receiver .. ... iivsivsesssninn 1,200.00 MM-2 Mobile Mike/Earphone ......... 133.00
SEIA Lramemitler . . ..ccveveaveose 1,440.00 SM-3 Desk Microphone ............... 80.00
30L-1 Linear Ampilifier .........0cc... 767.00 MP-1 12V Power Supply KWM-2, 2A ... 365.00
L B R e T 40.00 515-1 Communication Receiver .. .. ... 2,567.00
SIZEA OO i<t v v v tleTanin b 300.00 55G-1 VLF Preselector 515-1 . ........ 333.00
3128-B Console/VFD . ... .ovessinssan 573.00 TOP TRADES GIVEN for New Collins if you
B16F-2 Power Supply . ... ...c0vnerns 220.00 have Atlas, Drake, Collins, Swan, Tektronix,
136B-2 Noise Blanker . .......000eess 267.00 Hewlett-Packard, Military Surplus Receivers,
S02C- 3 WatlmBter . . .. v veevrvnn oo 200.00 Signal Generators, Oscilloscopes.
DL-1Dummy Load .......ccueeiesen 133.00

TUBES TUBES TUBES — NEW FACTORY BOXED
BT ABIE RO, o e 5 e in o el oo L e 1950 6LO6/6JEGC SwanMatched ........... @5,25
<30 ] b v SRR ey TRy [ 1 g 4900 B950SwanMatched ............0c0on.. @6.00
P e T Iy o POt L Shal e RO - BEEE n v e vom e mlh e el e et 55.00
B14BB/B29BA . . ... .o eee e BN B o i T K b L STl B R 50.00
L g U I T gty S e | (5 B LT e 58 O e v e s R R A e e T s A B 50.00
6JB6A DrakeMatched . ............... @450 4CX250B/7203 . ..... ..o ceveeennneas 32.50
BKDGESwanMatched .. .......cc0. 0. @7.50
CUSHCRAFT ANTENNAS BARKER & WILLIAMSON
A147-4 146-148 MHz 4EL Beam ... ... .. 14.50 | Model 3002W Universal Hybrid Coupler Phone
A147-11 146-148 MHz 11EL Beam . . .. .. 2395 Patch with built-in compreamp. The best of
A147-22 146-148 MHz 22EL Beam . ..... 68.50 allphonepatches .. ........o0.00as 112.50
AFM-4C J Pole 144148 MHz ... ....... 52.50 | CC50 Dipole Antenna Center Coaxial Cable
ARX-2 Ringo Ranger 135170 MHz ... .. 26.50 Connectors used to make strong connection

ARX-2K Converts AR-2 Ringo to ARX-2

BINCO CREN00T [ . o6 s v Td e aleid, Jrater s haiaha 10.95
ARX-220 Ringo Ranger 220-225 MHz
ARX-450 Ringo Ranger 435-450 MHz ... 26.50
A50-5 50 MHz 5EL Beam

MINI PRODUCTS

HQ-1 Hybrid Quad, 4 band 6, 10, 15 and 20
meters, element length 11 ft.,, boom 4% ft,,
Tuning Radius 62", Wt. 15 Ilbs., Power
Rating 1200 W PEP. Ideal for small area 94.50

C-4 Coaxial Vertical Antenna 6, 10, 15 and 20
meters. Height 11% ft., Wt. 8 Ibs., 1200 W
e e e e s e o 42.50

B-24 Two Element Beam Antenna 6, 10, 15 and
20 meters. 1200 WPEP F/B 6-BdB, Length 11
ft., Boom 5 ft., Turning Radius 6 ft., Wt. 13

L e L AP ey (o [P it 69.95
RK-3 Adds Third Element to B-24 beam to give
IO SR o LG e ey e T e s 42.50

between coaxial feed line and center of dipole
SIONNE i s i alh ekl e i KL Ers e 1.60
Model 375 Protax Antenna Switch with auto-
matic grounding 6 position rear mounted

S0-239 cONNECLOrS . ... oo v v v vvwenns 18.50
Model 376, same as above 5 position side
mounted S-239 connectors ......... 18.50

Model 370-10 Window Mounted Antenna, 57"
extended, 23" retracted, 20, 15, 10, 6, 2 and
CB bands, rated 360 Watts PEP, VSWR 1.1:1,

ideal for apartments, trailers, boats, motels,
BhE: e s a e ad a e e e A B E R G 2995

We pay shipping via U.P.S. or best way on all above
advertised items. Satisfaction guaranteed, All orders
expertly handled to assure safe arrival. We accept Master Charge. N.C. Residents add 4% Sales Tax.

MICROPHONES

Shure 444 SSB Desk Microphone, with off-on
vox switch. Perfect audio match to any
amateur transceiver 32.50

Drake 7075 Desk Top Microphone for use with
all Drakeequipment ............... 39.00

Drake 7072 Hand-Held Microphone ..... 19.00

Shure 444T SSB Desk Microphone with off-on

VOX switch. Has built-in transistorized pre-
BTN s n el ol o et ol it i s b ol e o 42.50

Phone Bill Slep — 704-524-7519

&S L& P> 50 50x 100, Highway 441 — Dept. 73, Otto NC 28763
Electronics Co.
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$1.507?
That’s An
OUTRAGE!

( how about 56¢)

Maybe . .. but there are two things to consider . . . firstly, with ice cream cones costing
50¢. that buck and a half is reasonable. You get a lot more hours of enjoyment for the price
than you could most other ways.

However, if you open up that moth-ridden pocketbook of yours for a moment and fire
off $20. yvou’ll get 77 for THREE YEARS! Check that out on your HP-65 and you’ll
find you're getting 75 for about 55¢ a copy, not much more than the cost of the postage

today . .. and probably half of the cost of the postage when renewal time arrives.
Why wait until the price goes up to $25 .. . then $30? Grab one of the bargains for once.
Name Call
Address
City State Zip

This is a new subscription, start with the next published issue.

[] This is a renewal or extension, don’t send me two copies a month.

[] Check or cash enclosed.

Bill me. Bill my BankAmericard #

Bill Master Charge #
(expir. date of card )

Signature

———-——-—----—H

‘_-_-__-_ e e Sy S

maga2|ne Peterborough NH 03458

I———--- e e SIS Sy e SoG Sl G G ) oGS ST TSRS COeSS EED FEaD cesS aecE mmmn o
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INIVERSAL

OWERS |
A !
e

Free standing alum- \ P

inum tower 10’ to
100°. Prices from

$110 (30"). | B

'._| 1

NOST POPULAR HAM
TOWER EVER MADE

REQUEST NEW CATALOG
OF TOWERS & ANTENNAS
Midwest Ham Headquarters

For over 36 vears
HAMS! Write for Free Catalog and
Whalesale Prices!

ELECTRONIC DISTRIBUTORS, INC.

1960 Peck Muskegon, MI 49441
Tel. (616)726-3196 FTELEX 22-8411

_—m

TOUGH - TONE DECODER

®Dual fone

decoder
decodes one
- Touch - Tone
{3+ | digit.

= ]
Ma : 4 ®Available for
E"“'HEEHHE | Jl" 1,2,3,4,5,6,7,
, al § v.0 £, 4
II and other dual
. T fones 700-3000
T Mz,

VAR ' ®Latch and
. %? . r ¢ s ¢ 1
: Capability

' built.in

‘ |

7’ ' ®0perates on
| any dc voltage
from +9% fto

+ 30 v

® COR control built-in

® Relay output SPST 'z.amp

® Octal plug.in case

® Compact 122" square, 1" high.

® Free descriptive brochure on request,

T-2 Touch-Tone Decoder.,. $39.95 PPD.
Specify digit or tone frequencies
{Include sales tax in Calif.)

PALOoOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone: (714) 747-3343

NOW OFFERS A FULL CHOICE
FOR THE VHF FM’er!

The Unequalled

EMED)X

$645.00

* 35 Watts « 143.5 to 148.5 MHz e Digital Display
* Fully Synthesized in 5KHz Steps .25 uv Receiver

10 Watt W\ &Fd 3
for 220 MHz

for 146 MHz

THE (%299 ECONOMY LINE
12 Channels — ONLY S189.50 for either Model

(special package prices for club groups)

The Best Value in Hand Helds.

e 1.5 Watts e 5 Channels «.35 uv Receiver
PRICED LESS THAN THE KITS

ONLY $160.00 w/Ant. & 52 Simplex
& Batterv Pack

ORDER FROM CLEGG DIRECT,

WE SHIP WITHIN 24 HOURS!
WE PAY DOMESTIC SHIPPING!

FOR DETAILS ON ANY OR ALL OF THESE PRODUCTS
PHONE US TOLL FREE TODAY.

(leqq

208 Centerville Road, Lancaster, PA 17601
Toll free sales & services - Phone (800) 233-0250

In Pa. call (717) 299-7221 (collect)
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—-r.17-Segment Readout - By
P 12-PIN DIP Dale Trimmer 25K Trimmer /7o

PRINTED CIRCUIT BOARD TYPE e —
Three digits with right-hand decimal EACH 3,20 10 'FOR $1.500 1

Pluas into DIP sockets -12 turn trimpots which plug
Similar to (LITRONIX) DL337 into a DIP socket INATIONAL MOS TO- 11
Magnified digit approximately .1° -2k and 200K S Rectlflers
Cathode for each digit i 4 x W x Dynamic shift registers =
Segments are parallel for multiple -§ leads spaced .3 x .2° M02 dual 50 bit §1.25 ;
operation Fach £.65 1N for %4 0% MM206 dual 100 bit 1.75
5-10 MA per seqment -1 MM5006 dual 100 bit 1,50
EACH $1.75 4 (12 DIGITS) $6.00 MM5013 1024 bit 2.25 |
1 Amp OP AMP MM5016 pl¢ bit 1.00 QI Amp-Random testing
H - Similar to National LHOOZ]. Static shift reqgisters indicates 1200 volts
R_C‘A N“ﬂ“trﬂﬂ o heneral purposs | amo opera- MMSDE  dual 16 ::; £$1.50 jor better. Satisfac-
EACH: wws ovvren o5 Bt | tional amplifier in a TB-3 MMSOS dual 32 bit  1.75 |tion Guaranteed.
| package. Schematics for 35 MWMEED dual diffarential 1E F W
cp TAL + 5 ENR 0 i L watt sudio amn. et S0 O i A diar iad Tor '51.'.,-
ECIAL DR 320.00 Sy ite sudfo amp, etc. /BN analog switch 2,50 100 for $5.00
DR2010 EACH § 6.95 )
—_— 5 FOR %30,00 ] ‘
-
| , - Brand Ne rles
I.Hl'I “ . £ ', D Arand Yew From “‘DPE “Emﬂ
O MEMOR‘ 2102-2 \'E/ Fairchild - 93410 - 255x4 RAM (256 word x 1 bit)
1024 Bit Fully Decoded Static M0S | 1 Fully Decoded, Hinh Speed (80 ns),
Random Access Wemory I AMP RECTIFIER Open Collector Output. 16 Pin DIP
x = ) with data. ONLY $2.25 10/51B.95
-fast access 650ns INGDO7 1KV PRY  em g EACH § .13 i

~fully TTL compatible 10/ 51.00 Lk 1702 - 2048 BIT PROM 2K Static Units,

y channel $ilicon gate — e ~ UTtra-Yiolet Lioht Erasable, $g 95
= .:T.r ! - L

-tinalae § volt =zuncl _ﬁ
=17 |IEI3:,3':Q‘U;::3;;” I! {‘ 05 TN AN 4 7-Segment. 0-2 plus letters.
-1074 by 1 bit LDai0l S .79 Cd023 £ .20 3 Right-hand decimal point. Smaps in 14-
~-chip enable input {oannz2 .29 Chanas 5 . pin DIP sockat or Molex, IC voltage re-
-no clocks or refreshing CD4011 .29 7aCZ0 £3 ~4_1 gquirements. Ideal for desk or pocket
Covers 16000 Public Service Fre- required CD4012 .29 74Ci60  3.00 ¢ 5 Calculators,
uvencies Includin nd % maeter Brand New Factory Parts e
:‘_I_m s w;‘ i:.:ﬂ sade_t;f. 1T Eﬂ;h :tm M50 Red Emitting § 20 EACH $1.20 10 OR MORE $1.00 EACH

3. Ta% .- xs

10 for 577,05 10-4 wa = 2V - et »
vy : : s | €D=2 Counter Kit
;e -e,ﬂ,ca_ Power ﬁupph SPECIAL! MYS028 Sed TN-18 € 35 </ | This kit provides & highly sophisticated dicplay
'ﬁ' E 193 T MAE Y . $2 a5 section module for clocks, counters, or other nu-
72 DIF variable reguiator chip 1-40V, PSS merical display needs. The unft js .8" wide and |

10 Channel. LO VHF 30-50 MHz, v or - output ® 150 MA 10A with exter- NEW ! § LED’s 4 3/8" long. A single S-volt power source powers

(ST ﬂ*n'.-_

:;0 VHF F‘:-ﬂﬁ-1{?4 MHz, UHF E.:l |J;.;,:. ;rﬁ'zzﬂzr&?r'--mth aragrams TOr ) o e fiviaht frasn LED ¢ .35 | Poth the ICs and the display tube. Tt can attain
512 MHz. Mfg. price $329.00 m-‘z b » i fn e B " diameter 40 ma. 4 for t1. 00 | t¥PIcR) count rates of up to 30 MHz and also has

a lamp test, causing all 7 segments to Tight. it
3 ﬁ F Sl R tf ] includes a Z-sided (with plated thru holes) fibar-
“AMD FOWEr S11ICoN KECLITIErS | slass printed circuit board, a 7890, a 7475, a
p 7447, & DR2010 RCA Musitrom display ‘.‘.1'-_‘:'_‘, comp | ete

MARKED EPOXY AXIAL PACKAGE instructions, and enough “OLEX nins for the ICs..
NUTE: boards can be supnlied in & single panél of

SPAGE MGE

SBE Optiscan, 10 channel (5 kHz _ !}LI:{":F KIT
steps) 30-50, 150-170. 450470, nstructions -

=

parts = 12 .or FiY PRI 44 PRICE : ; , . - ,
490-570 MHz, Mfﬂ. price $369 .05 A hour format 100 i }I'-II- uﬁ:'l il:ﬁ L to 10 f.|1-':'|'l il * lHi. thoa 1l interconnects): there-

Eaie Attt aih | ks ludee a1l 200 roa .].‘fl 1T e fora, when ordering, please specifd whether you

.J-.r”- : “:-I.I.h-..1._1..|‘r'l.-|--:n': .1.. .:.-r.,--,, = f.,:l.:'" ‘n .-.- Wwant thesm iﬂi'iﬂ"lh? ,"li!'h":'lﬁ ar in oane E'Iu]t ‘:‘.:.lrj

Mris tor comalete clock: s Bk ; HE - -39 1 digit board. MNot specifyving will result 4n =hip-

_.“. - -__-||_ [ L. e le s -. _._I'I.] . > [ :-!; :!‘1I‘.‘l’ '-*

i & CPYR, 3k Lran- COMPLETE [T OMLY 510 9¢ N N

sistors, etc. DIODE ARRAY [(-11%914 silicon | -, :-*:-i'-r‘l-lr-"l_ 03 L 1A s _ /

¥ T £ diade P e we o L S g el B . — i 4 |
extruded aluminum case 515_95 5 mal a1 in one package. 20 UNIT $i5.00 “r-- WM NS hsg y
cord with transforrer slan teads tpaced . "5 no Common connec- ' == “apd)

L1ons, i
- - - I 5 " Eln ds SUT i 1 JJ L 1 K i oer ot X3
TENNELEC High Quality PCB m EACH. .. & cesf O P P TR T e STON
MS- 2048 cheel. 37.38:50. _.M1 nt{nllng IC Sockets ~ — L 1N ETATR S

146.148, 151.18-170, 451,2.470, qr.“1 SRity .-:--r:: and 24-Pin PCB ILH00 . 30 T B T Frae i
patial Y- -no 2 raa = P E e e by | FrEC IS IO LY. . . oo r e - §i
‘g'u EﬂEB?E MHI Mfﬂ_ n-rice " e We ’ i <+ i L @ b = i SELET =|ﬁa,_2 t':li k -1&':';' ir
TL&HO) 25 LS4 .2 kv B Abrega gk A e T W i Y i
$339.95 - }=Pin. . P it - A o T ALSS e 561 Phase Tock 1000 BIPe. ccnvansiieesnaes 3, O¢
. . ) Ll | ™8 i m r.:E 3 At rJ L
24 hour Mastercharge -Bank 2601 25 460 L 16 ¥ 63 Irh*'-“E'_I““ loop sssannnesasspanes £ 9
Americard order & info line: 14 -Pin % .25 7506 15 \L7 25 NES66  Function generator TO-5......0c000ens 3, 50
616/7750881. Prepaid shipping siiamk  an 1433 _AD NESE7 Tone decoder TO-5. :
Certified check or charge card on e-Pin. .. .. 30 740% 30 Al 7Y _&D A ';_ﬁ" i Amp L'i"-i-:-- Lo e
mail orders for immediate shipment, 2508 &0 1473 Y i, 101 Lage -""N"-!'.'-r‘-'—:q 1P, s s ;
Dealer inguiries invited, ed-Pin........5 .75 =408 0 TAL 7 =2 fil "ual comparator OIP................ i
74108 ; : . - Precisian valtage regelator DIP...... ]
AO-PAML caaieonsw il D 510 20 AR T r4l Gp amp TO-5/MINT BEP, ... .uvean.. yeeal LedN
COMMUNICATIONS ENGINEERING I R e "
[a ! I PO, Box 415, Cadillac, Michigan 49601 '“}1 : '? Ay Lo Hl:r 748 Do Amp TO=% Al
Ph 16 7750881 CABLE NG AT IC's are new a teste 7417 a0 76 .33 AT
- ‘"Ian E i HEE "HLL CDMEH[’ | ﬁi.i! —— jr'!r.', . ol b_.‘:n-t_ [ j ]] 4 : I;r'j - -l.l = Li TH = 't' -,I::!H EI !Eﬂ!‘it"_""j t'l"ﬂr'-,‘l'..tnﬁ"';. I:In"j a [:-jr] 1r|':|_
- Leads are :;—, wit !I..- 1 or Si .]—1r --_';. gt aln A ton-connected transistor pair...... 1.0
— = 2 10 Increased costs, rders under =l « U .t A
-_'-‘M"Hi - B -_,I:: -:..—. ;i?—;:r e ;"".“ _—!:." .-.:: -:-. :,‘ | CAJORS 5 NPH transistor arrmdv........ reis K
e — 49 :_: T skl .“l T S e R s _r, 3 J.' j.-, - 100 Positive IC reguiator T0-5 1.6
Cazh Chich vk Armar i Master Charge = ' Al e i L . ,:h - : LALDS Voltage requlator..... i S i A
! f:-"lr r|'|f|! EDEE € ™ FAlIL i o « B3 e i L - .
Crd M = — Expiration dote . I iR FETER TAL 10 10 1487 1, 00 L1302 i Amp vnltage follower TO-5......... .25
Swnature Mail orders: tn JLERA 20 LG5 &% LE'EF:'E :11' I e e A R e G b ve 2200
e ARSI T N P B, Rpx 4177 rUY = 810, 16T LT Y LA D R yAr QL 1 .00 LM309H SV 200 MA power supply T0=5...cvuurss L, Or
s . CA AN _ = VS 4 LM309K SV 1A power supply module TO-3....... 1
_4 R At o A - % _-'-r-_ = i : ] . \.1‘3:_.. t.-.—:i,—jtcr i : ; y - ¥ - ¥
BA il I R R - s
BQLD F2HEa .30 1191 1. 50 M0 Z-Matt Audio PED...ccnvrrencacarneess LT
- 0 4195 L LM1595 4-Ouadrant multiplfer..... .o oo . i L. TH

ELECTRONICS

7451 i g b M ESO T D D S v inina o s ale By s AR R b g o L.3}
MONEY BACK GUARANTEE ON ALL GOODS! 7400 Series DI1P
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HAVE | GOT A
NUMBER FOR YOU'!

toll free

800-325-3636

call

HAM RADIO CENTER

ST. LOUIS
FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

THE HAM-KEY
HK-T Now 4 Models

MODEL HK-1 $29.95 DELIVERED

DUAL LEVER SQUEEZE PADDLE
*FOR USE WITH ALL ELECTRONIC

KEYERS HK"’4

"*HEAVY BASE WITH NON-SLIPF RUBBER

FEET
"PADDLES REVERSIBLE FOR WIDE OR

CLOSE FINGER SPACING

HK-2
*COMBINATION DUAL LEVER PADDLE
AND STRAIGHT KEY ON SAME BASE
*STRAIGHT KEY MAY BE USED CONVEN-
TIONALLY OR AS A SWITCH TO
MODEL HK-2 $19.95 DELIVERED TRIGGER A MEMORY
"SAME AS HK-1, BUT LESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN eALL KEYS ARE COMPLETELY ADJUSTABLE

MODEL HK-4 $44.95 DELIVERED

ik et s eALL PLASTIC PARTS HI-IMPACT STYRENE
eALL HAVE COLOR CODED BINDING POSTS

SN - HK-3
“‘ HAM RADIO CENTER INC.

8342 Olive BL.

MODEL HK-3 $16.95 DELIVERED
*DE LUXE STRAIGHT KEY P.O. Box 28271
. CTION
':EE:"EFT gESET‘fm'#H I':IDN SLIP RUBBER St- Louis, Mo 631 32

FEET
*NO NEED TO ATTACH TO DESK




AND HF
100...

RICKSON

E
=
NEW STORE

GRAND OPENING SPECIAL!
MOTOROLA METRUM II

$ 24 9 50 (half suggested list!)
o very competitive

Cash and carry price prices on:
ASP

Atlas
CDE Rotors
Collins

Cushcraft
Data Signal
Dentron
Drake
Hy-Gain
lcom
Kenwood

Larsen
SPECIFICATIONS: Mosley

FEATURES: Transmitter Power: 1W/25W Newtronics

e 25 Watts out Receiver Sensitivity: .2uV Regency

: . Power Requirement: .3 A receive,
e Hot, selective receiver 7.5 A transmit (25W) Standard

e 12 channels Size: 2%x11x9% inches Swan

@ Smgle Cl'}‘Stal R’,T Optional PL, AC power supply TPL
e PL provision built in and multiple repeater offset kits available

i
+]
-
)
|
b |

Ten-Tec

Mail orders shipped UPS same day on receipt of cashier's check or Yaesu
money order. Mail orders add $10 for handling and shipping.

HOURS: 9:30 - 9 Mon. & Thurs.; 9:30 - 5:30 Tues., Wed. & Fri.; 9 - 3 Sat.

Open more than 50 hours a week to serve you better

ERICKSON COMMUNICATIONS, INC.

5935 North Milwaukee Ave., Chicago, IL 60646
(312) 631-5181 We Service What We Sell
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“WILSON GOES MOBILE”

introducing the new WE-224

WE-224; 52/52, SIMPLEX PLUS

SPECIAL
INCLUDES:

TWO TX/RX CRYSTALS, YOUR CHOICE
(Common Repeater Frequency Only),

MOUNTING BRACKET; MOBILE MIKE

1402SM HAND HELD

2.5 WATT

TRANSCEIVER
144-148 MHz

FEATURES

1402 SM

o B Channul Operation
s Individual Trimmers

on all TX/RX Crystals

# All Crystals Plug Im.

= 12 KHz Ceramic
Filter
10.7 IF and
455 KC IF
3 Microvolt

= Sensitivity for 20 dB
Guieting
Weight: 1 ib. 14 poz.
less Battery
S-Meter/Battery
indicator
Size: 87/ x17/8
x2T/8
2.5 Watts Minimum
Dutput @ 12 VvDC
Current Drain RX
14 MA TX 500 MA
Microswitch Mike
Bultton

H

1405 SM

# B Channel Oparation

Individual Trimmears
on all TX/RX Crystals
Al Crystals Plug In
i2 KHz Ceramie
Filter

10.7 and 455

KC IF

& .3 Microvolt

Sensitivity for 20 dB
Guieting

= Weight: 1 Ib. 14 az.

iess Battery
Battery Indicatar

e Size: 8 78 x 1 3/4

x27/8

Switchable 1 & S
Watts Minimum
Dutput & 12 VDC
Current Drain: RX
14 MA TX 400 MA
(Iw) 900 MA [5W)
Microswitech Miks
Button
Unbreakable Lexan®
Case

SPECIAL ON EACH RADIO INCLUDES:

1. Antenna

2. Case

3. Batteries

OPTIONAL
TOUCH-
TONE
PAD
SHOWN

4.52/52 Xtal

5. Your Choice of 2 TX/RX Crystals

Can be Modified

for

MARS or CAP

(Common Frequency Only)

1.
. One priority Channel

. Selectable 1 or 10 Watts Out

. 10.7 Monolithic Filter Installed

1405SM HAND HELD

5 WATT

TRANSCEIVER
144-148 MHz

gl

10 Day
Money Back
Guarantee

“FACTORY DIRECT ONLY”

FEATURES
24 Channel Operation

455 KHz Ceramic Filter

. Numerical Read-out on each Channel

. Built-in Adjustable ““Tone- Burst'” Generator
. Front Panel Tone Encoder Control

. Accepts Wilson 1402 & 1405SM Xtals

Individual Trimmer Capacitors for both TX/RX

. Mosfet Front End

. Helical Resonator

. High VSWR Protection Circuit

. Reverse Polarity Protection Circuit

. NBFM - 15 KHz Channel Separation
. External Speaker Jack

. Built-in Speaker

18.
19.
20.
21.
22.
23.

Dynamic Microphone Included
Mobile Mounting Bracket Included
Frequency Range 144-148
61"W x 2)6"H x 9%"D
Weight: 5% Ibs.
Power Requirements:
Source: 13.5 VDC £10%
Receive: .45A
Transmit: 2.6A (10W), .7A (1W)

HAND HELD
ACCESSORY
SPECIALS

DESCRIPTION

BP - NI-CAD BATTERY
LCT - 1402 LEATHER

LCZ - LEATHER CASE

FOR 1405, 2202, 4502 ...

SM2 - SPEAKER MIKE

FOR 1402 AND 1405

TE1 - SUB-AUDIBLE TONE

ENCODER INSTALLED . ...

TTP- TOUCH TONE PAD

INSTALLED

XF1-10.7 MONOLITHIC

IF XTAL FILTER INST

. CRYSTALS: TX OR RX

[Common Freg. Dnly)

a0
Day
Warranty

BC-1 NI-CAD
BATTERY CHARGER
WITH REGULAR AND

TRICKLE CHARGE
FEATURE

EPFECIAL
FRICE

BC1 -BATTERY CHARGER $36.93



 Grabbers!

6-DIGIT COUNTERS!

The

6-Digit Kit 6-Digit Kit

B9 119"

{EGH‘IHI] IHLEHL"‘? {25DmHI}

COUNTER

I We have a whole wonderful line of unbelievable counters
starting at $45.95! Drop us a line or give us a call today.

Hufco - P.0. Box 357 Provo, Utah 84601 - (801) 224-3355

e
. Vrd&r now

WM‘“ and save SPECIALIS TS

FOAM DIELECTHIC 450
SOLID ALURATs LA

gl T L g FOR AMATEUR USE IN
ELECTRONIC

50 OHM JACKETED HARDLINE

é’ﬂ €€ «a - e very low loss per 100 ft,

We are ready fo serve gou - o improved receiver sensitivity WIRE
.45 DB to 50 MHZ

WIBE CONCEPTS INC. 90 DB to 146 MHZ AND

WIRE CONCEPT WIC 1 .BD DB tD 45” MHZ

eoi-2zr-1757 4 .20 DB to 1296 MHZ CABLE ...

198 Passaic Ave., * longer life
Fairfield, N.J. 07006 SALE .39¢ per foot

Penny Pincher 146A all XTALS (Specify three frequencies)

34/94 34/94

SCOTCH TREAT SPECIAL as above includes rubber ducky antenna.
Nicads with charger . .. ..

e

SCOTCH DELUXE as above plus Deluxe carrying case St Am
THE WORKS: all channels your choice spare Micad Edltew pi 1h .

| | |

MOBILE DELIGHT HORIZON 2
6 channels your choice 5/8 wave gain antenna
Trunk lip or roof mount your choice =il e sl ... .$295.00

Horizon 2 MOBILE DELIGHT DELUXE as above but all channels your cr-.hu.-.:e ... 5325.00

Walkie Talkie 1
25 Watts. 12 Ch |
atts, annels 146 A [

NEW ENGLAND'S FRIENDLIEST HAM DEALER
rRadio Electronics

386 Main St.. Medford MA 02155 Name

send Check with order — Shipping postpaid
Mass. residents add 3% sales tax.

Phone: 617 -395-8280
: Address — -
Open Maonday through Satirday wrtlil 9 pm
City State Zip.-
£25.00 Free Gift Certificate il orders not shipped in 48 hourns!
fexcepting some XTALS — wo have most all of “em but J
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Put Your SB-I10
on 160m

H aving two Heathkit SB-10 sideband
adaptors for use with my Apache, |
converted one to 160 meters for use bare-
foot or with my Apache final. There is at the
input of the SB-10 a pair of 45 degree phase
shift networks, providing a total of 90
degrees rf phase shift. Each consists of a
series of exact value capacitors (one for each
band), and a /4 percent 50 Ohm resistor.

| used the 80 meter position of the
bandswitch for the 160 meter conversion, as
that provides the most inductance in each
tank circuit. The value of the 160 meter
phase shift capacitors was determined in the
following manner: First a graph was made of
the provided phase shift capacitor’s values
versus frequency. Then | extrapolated the
graph to get an approximate value for the
capacitor for 1.8 MHz. It turned out to be
1200 pF. | then purchased a pair of 383 pF
capacitors which when added to the existing
817 pF 80 meter capacitors provided 1200
pF each.

The various tank circuits were padded to
160 meters as follows: 120 pF was added
across each section of the dual 50 pF
balanced modulator tank variable, 36 pF was
placed across the 80 meter coil in the 6CL6
tank, and 150 pF was placed in paralle! with
the 6BQS5 tank variable.

With the balanced modulators un-
balanced, about 2.5W of 160 meter input
viclded over 5W of output. Sideband

by

Arthur Eckman WA2ECI
11 Fort George Hill
New York City NY 10040

suppression was about 30 dB at a frequency
of 1.880 MHz, plus or minus 5 kHz.

Desiring to use the SB-10 at frequencies
below 1.850 MHz, | determined a more
appropriate value for the 1200 pF phase
shift capacitors. Using the slope of the graph
at 1.8 MHz, | calculated | would require
1240 pF capacitors, With these capacitors in
the circuit maximum suppression was at
1.825 MHz.

Normal operation can be restored on
other bands simply by removing all padding
capacitors.

| drive my 160 meter SB-10 with a hastily
built novice special from the Handbook. To
use the Apache pi network on 160 meters,
place the bandswitch in the 80 meter
position, and add the capacitors shown in
Fig. 1. Put 730 pF at 2000 volts in parallel
with the plate tuning variable capacitor and
3150 pF in parallel with the loading
capacitor. The capacitors used for the phase
shift network can be obtained for $2 apiece
from: Leeds Radio Co., 57 Warren Street,
New York NY 10007. =

BLOCKING RFC
CAPACITOR
/ 1 1
350pF 730pF I1350pF 3150pF
B )
Fig. 1.
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the little surprise

The 1C-22A has caused some pretty big surprises since it first started making waves in
VHF-FM. Veteran operators have been delightfully surprised by its sophisticated styling and
ease of operation; FM beginners, by its versatility, large number of possible channels, and its
great value as a starter unit for FM transceiving; and all owners, by its unexcelled high
quality construction and low maintenance problem record, ICOM traditions. The competition
was in for a big surprise as it raced past everything in its field to become the most popular two
meter crystal controlled radio on the market. Surprise. Surprise.

But the IC-22A’s best surprise is the little surprise, its price. surprise. The little radio with all
the big surprises is also the best FM transceiver value available. Engineered for versatility
and sophistication: priced within the reach of the most mod-

est beginner. Whether the 1C-22A is your first FM or your
last, you're in for a little surprise.

SEMICONDUCTORS

TRANSISTORS 22
FET 4 POWER OUTPUT HI 10 Watts, LO 1 Watt
IC 3 BANDWIDTH (TRANSMITTED) 15KHz with 5KHz deviation
DIODES 16 MICROPHONE DYNAMIC 500 Ohms,
SENSITIVITY 4 microvolts for 2008 quieting
FREQUENCY RANGE 146-148MHz 3 microvolts for 12DB SINAD
INTERMEDIATE FREQUENCIES 10.7MHz First |.F
CHANNELS 22 455KHz Second LF
MODULATION Phase, F3 MODULATION ACCEPTANCE TKHz peak dev. lreq. less than 3KHz
VOLTAGE 13.8 (15%) RECEIVER BANDWIDTH v [~ 13KHz more than - 6DB
SIZE 58x 156x2305 (dim in MM) - | — 23KHz more than - 60DB
WEIGHT 1.7 kilos AUDIO POWER 1 Watt into 8 Ohms
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:
ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307
13256 f*-lﬂrthrui.:s| Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234
(206) 747-9020 (214) 620-2780
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CAN YOU
DEFINE
THE ABOVE

MICROCOMPUTER
TERMS?

For an up-to-the minute source
of microcomputer terminology
and definitions . . . send for this

N EW

MICROGOMPUTER
DIGTIONARY

TITLE: Microcomputer
Dictionary & Guide

AUTHOR: Charles J. Sipp!

This new microcomputer dictionary
fills the urgent need for all com-
munications people, computer
people, engineers, scientists and
industrialists to become quickly
familiar with the terminology and
nomenclature in a new revolution
in computer control capabilities.
Over 5000 definitions and ex-
planations of terms and concepts
(approx. 672 pages) relating to
MICroprocessors, microcomputers
and microcontrollers. There are also
separate appendices on: program-
mable calculators; math and sta-
tistics definitions; flowchart sym-
bols and techniques; binary number
systems and switching theory, sym-
bol charts and tables; summaries
of BASIC FORTRAN and APL. In
addition there is a comprehensive
electronics/computer abbreviations

and acronyms section.
Price: $14.95

MATRIX PUBLISHERS, INC. l

Dept. SM, 207 Kenyon Road
Champaign IL 61820 ;

Piease send me the new MICROCOMPUTER
DICTIONARY under your 15 day no risk trial
guarantee |f paymenl accompanes order we
pay all shipping and handling charges (Il
customers add 5% sales tax

Name

Aidress

City State

Zip
M e e Sl e e U e e R T LI T =

TELEVISION

_ PICTURE
SIuP I TUBES
2]

DON'T JUNK THAT TELEVISION SET. ASE manu-
factures the world’s most complete line of television
picture tubes. No other company offers:

e Over 1700 types of television picture tubes.

e Most types immediate delivery.

e Transportation in the Midwest — paid, ' transporta-
tion paid in other states.

e Tubes for Old or New Models.

e Complete line of both black & white and color.

e Full 2 year factory warranty.

e | owest prices anywhere.

Write today for more information.

Alligd Sales & Engineering, Inc.

Dept. 20 Pimento IN 17866
Telephone 812-495-6555

fOR SALE
18" FACSIMILE RECORDERS

The leading manufacturer of 18" FACSIMILE WEATHER
CHART RECORDERS is now updating an existing network to solid
state equipment. This updating is making available a number of 18"’
weather map recorders ideally suited for anyone interested in
experimenting with facsimile.

These recorders, with suitable receiver and FSK converter, can
be used to monitor radio weather chart broadcasts as well as press
wire photo transmissions.

Call or write Mr. Armand D. Bouchard

: Washington Street
Alden Electronic = Impulse o oot e et
Recording Equipment Co.Inc.  617-366.8851

The Iirallbersi

o- DIGIT COUNTERS'

R e

6-Digit Kit 6-Digit Kit
89 MMO9”
fﬁhﬁhlh“!’ -
30mH = 250mH
) 16 OUNTER — e
B ] modeiJwss | l

o §-

HLUEFCT)

We have a whole wonderful line of unbelievable counters
starting at $45.95! Drop us a line or give us a call today.

L Hufco .- P.0. Box 357 Provo, Utah 84601 - (801) 224-3355
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Fr Bob Cardiner W6LZ |
118 Gaviota Ave
Long Beach CA 90802

WHG6DBEF -
KIOXK -Wé6LZJ

Who can say where it
began or how it got
started? One just knows
lhat suddenly there was

efficient. And we stand behind our work. With

solid guarantees.

So send for our free catalog. And place
your next order with Sentry. You can

depend on us.

Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 73018.
Phone: (405) 224-6780,

TWX-910-830-6425.

Manufacturing Company

Sentry K

Tuned-In to Quality.

this desire to communi-
cate by amateur radio. |
suppose watching my
father building that Hark-
ness two tube reflex and
later as he assembled the
parts to our first Atwater
Kent on the ‘‘bread-
board,”” the “‘bug,”’ as it
was once called bit me! |
had my turn winding

coils and putting together
crystal  sets for the boys
down the street. (Early
19205, )

Certainly, | shall never
forget the day | completed
the ‘‘Junk Box Short
Wave Receiver’~ as per
the instructions in Radio
News Magazine. It had

plug-in coils wound on the

Stability.

That's what you get from Sentry crystals.
The best frequency stability you'll find anywhere.

Because Sentry crystals are made of the finest quartz to
the latest state-of-the-art specifications.

And since Sentry has the largest semi-processed

crystal bank in the world, we can custom-make crystals

for any rig. And frequency. Faster than anyone else
in the business.

Sentry gold-plated crystals are for long term
reliability. Our order processing is quick and

Sentry Manufacturing Co.
Crystal Park
Chickasha, Okla. 73018

Please send me your FREE 1976 Sentry Catalog

RIGHT AWAY !

I Name

Street

City

L- E==—go==g - § -3 %13 - % R B}
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base of old radio tubes;
some of the coils being
somewhat longer were
wound on toilet paper
cores and then glued to
the tube bases. Carefully,
| hooked up the batteries
and turned on the filament
switch. It worked! | shall
always remember that
British accent as the
announcer said: "‘This is
GSD, Chelmsford, Eng-

land... .the pride of the
British Empire.”” (Late
1920s.)

My first transmitter was
a 20 A operating just In
the high end of the
broadcast band. | tucked
the telephone type carbon
mike inside the horn of the
Edison phonograph, and
cautioning one of my
brothers to keep the
spring wound and the
record playing, | hopped
on my bike and off | went
to my grandmother’s
house, about three miles
away. Lo and behold |
found it on her Atwater
Kent Radio. The Dance of
the Hours was not loud
but to my ears it sounded
just great. Wonder if they
had an FCC in those days
and if they did would they
have taken me in? If not,
would what | have told you
here be a case for a
retroactive hustler?

From the day | was able
to hear Hersh Calvert and
the hams of Pasadena on
my junkbox radio, | knew
that some day | would be a
ham too. A friend of mine
at John Marshall Jr. High
School by the name of
Harry Grace was a ham
radio operator and showed
me his station. However,
he only operated on CW
so that as | did not know
the code well enough to
copy, | was not greatly
impressed with Harry's
station. Later | was to be
permitted to speak into
the mike at Dow’s Radio
Store on Colorado Street
in Pasadena. Dow had his
big rig just inside the front



window in those days. |
joined his ham radio class
but | just didn’t learn the
code fast enough.

The day World War |l
ended | stopped at a
drive-in in San Clemente
to get a cup of coffee.
There | met a ham whose
call 1've since forgotten
but | caught the bug again
from him. Somehow |
acquired a beautiful Scott
or McMurdo Silver Radio
in a chrome or nickel
plated cabinet. How that
cabinet shone when pol-
ished; you could see to run
the comb through the
locks (in those days | had
hair). It was there that |
learned to light up a
defective flourescent lamp
with the rf generated by a
low power oscillator.

One of the lads in our
Rotary Club High School
Youth Group by the name
of Ted Casad showed an
interest in studying for his
ham ticket. So thinking
that | too would get mine,
| worked with him through
the hours of sending and
receiving code and study-
ing the theory. When we
went to the FCC offices in
San Diego, Ted passed the
code test, | flunked. Ted
became W6AMP. How
appropriate after all that

study....to get A M P.

When we moved to
Honolulu, Hawaii and St.
Peter’s Parish | purchased
an Hallicrafters SX-28 and
listened to the hams
whose ranks [ still longed
to join. | became acquaint-
ed with KH6BFF ‘‘Baker,
Fox, Fox.”" |s there a ham
who hasn’'t worked
Smitty? He has handled
traffic for and in and out of
the Islands betore, during
and atter the war. When-
ever Smitty signed his call
to end a QSO, there'd be
another call waiting, usu-
ally requesting a phone
patch into the Islands.
Smitty is as hospitable in
person as he is on the air
You would never know

that he has a sight
handicap unless you were
to visit him.

One day while visiting
the Mental Hospital on
the windward side of the
Island of Oahu, | noticed a
fine beam antenna riding
high on a tower. | rang the
doorbell wondering what |
might say as an excuse for

stopping. The greeting |
received quickly dispelled
my misgivings and soon |
was looking at a ham radio
station shared by Bernie
and Kayla Bloom (who
later became editor of 73).
| learned that since Bernie
was a psychiatrist on duty
at the hospital most of the
day, Kayla was able to

take advantage of the
band openings which were
very good in those days.. ..
1958 - 1959! Kayla had a
contest going with Bernie
and the results were
depicted on a huge map
displayed on one wall of
the shack. There were two
colors about evenly divid-
ed around the world as the

8123 Page Blvd.
St. Louis MO 63130
(314)427-6116

GATEWAY.
ELECTRONICS

2839 W. 44th Ave.
Denver CO 820211
(303)458-5444

IC SOCKETS
8(14|16]18(24]28| 36|40
commercial | 24128 130|336 |53 | 67].84 |89 [Gold
€S 211.25 .27 |.35 |52 |.64 | .82 |88 [Tin
Low Prafile | -26 |-34 |-36 {40 59 .70 |.88 | .94 |Gold
LS 23133135 |39 |58 [.67 .86 |91 [Tin
Shindied 36 |.38 |42 |62 |.74 (.93 |.99 |Gald
G - = = |I=1{=l=1= |= [Tn
Standard — 13914145 |79 |95 [1.081.14 Gold
Wire Wrap
| leawn | - |- |- ]-|-{-[-] [rn

Feal';ng_H R-2B gives

a lot to talk over

American Made Quality at Import Price

- Full 12 Channel, 15 Watts
with HI/LO power switch

IC sockets may be assorted for quantity
discounts. 1 to 9 pes. NET, 10 to 24 pcs.
LESS 5%, 25 to 99 LESS 10%, 100 to
499 LESS 20%. WRITE FOR LARGE
QUANTITY QUOTATIONS, D.I.P. plugs

and covers also available.

MINIATURE |\, .
THUMBWHEEL | EZEs

SWITCHES o Sy
BEBMANEY . oot vo s $2.50
COMPLIMENT ONLY .......... 2.75
BCD & COMPLIMENT ......... 4.00
BECIMALS. -t S o 2.50
END PLATES (PAIR) .......... 50
HALF BLANK BODY .......... 40
FULL BLANK BODY .......... 40
DIVIDER PLATE ............. 40

MINIATURE SIZE 0.315 X 1.3 X
1.78

All switches are black with white
Figures and snap-in front mounting.

S0 04 minimum order
Please include sufficient postage.

VISIT US WHEN IN ST, LOUIS OR DENVER

6 Meter FM Transceiver 220 MHz FM Transceiver

Here is everything you need, at a price
you like, for excellent 2 meter FM
performance. The 12 transmit channels

have individual trimmer capacitors
for optimum workability in point-
to-point repeater applications.
Operate on 15 watts (minimum)
or switch to 1 watt. 0.35 uv sensitivity
and 3 watts of audio output
make for pleasant, reliable listening.
And the compact package is

matched by its price. $22900

Amateur Net

4

Wiz
-
F%%%ELECTHON ICS, INC.

/707 Records Street
Indianapolis, Indiana 46226

An FM Model For Every Purpose . . .

Every Purse

HR-B HR-120

ACT 10-H/L/U
3 Band-10 Channel FM
Scanner Receiver

12 Channel-25 Watt 12 Channels-10 Watts
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pins represented their DX
contacts. | was invited by
Kayla to visit the HARC,
The Honolulu Amateur
Radio Club, which met at

hours. Later | was to be
the instrument by which
the board of directors of
the club were to be
persuaded to move the

clergy stationed out at
Wiamanalo Beach, Lamar
Speiers, was a ham radio
operator. | met Lamar and
through his assistance and

one of the US. Army
Forts out at the end of one
of the buslines from town.
It was dark there at night
and not easy to reach after

Church.

upon me!

B ]

ATTENTION METRUM II
OWNERS

P N

VANGUARD has a high quality
synthesizer made for your rig.
You get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over the
temperature range of -10 to +60
C and your cost is only $159.95.
With the Metrum, one Vanguard
synthesizer covers both transmit
and receive frequencies.

For complete details and photo

see our half-page ad in this maga-
zine.

VANGUARD LABS

196-23 Jamaca Ave.. Hollin New York 11423

club meeting place to the
parish house of St. Peter’s

Fate had finally smiled
One of the

We're Fighting Inflation
No Price Rise for '71&
FOR FREQUENCY STABILITY

Depend on JAN Crystals Qur large stock of quartz
crystal matenals and componenis assures Fast
Delivery lrom us!

CRYSTAL SPECIALS
Frequency Standards
100 KHz (HC 13/U)
1000 KHz (HC &/U) 4 50

$4 50

Almost all CB sets. TR or Rec $2.50
(CB Synthesizer Crysial on request)
Amateur Band in FT-243 ea $150

4/35 00

80-Meter £3 00 (160-meter not avail )

For 151 class mail, add 20 per crystal. For Airmaili
adad 25" Send check or money order. No dealers
please
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guidance learned the
code, the theory and
studied once again for that
so elusive ham ticket. Yes,
| finally passed the exam-

GLOWelINeTHE
DARK"TT" PADS

GUARANTEED RF PROOF
WILL MODULATE ANY TRANSMITTER

LED TONE & BATTERY INDICATOR...

ADJ. LEVEL CONTROL 6-16VDC # |5 mA max.
XTAL CONTROLLED DIGITAL CMOS5

TEK SERIES
(All 40" THICK)

TEK-125
L 58" =2 08"

$57.50

TEK-165
z o8 xz2 00"

$65.00

CLUB DISCOUNT
ON 10 OR MORE

SHIPRPED
FROM 5TOCK

SINGLE UNIT ABS CASE FALSE TONE PROOF
SCHEMATICS FOR 1 WIRE HOOKUP ON REQUEST

SPECIFY POS OR NEG GROUND

(GQuantity & OEM prices on application)
(714) 627 4287 {714) 627 17563
MONEY BACK GUARANTEE

SEND CHECK or M.O. (CA RESIDENTS ADD &% TAX)
WITH MAKE & MODEL OF TRANSMITTER TO:

€& ELECTROGRAFIX ..o 5o%. 22

CHINO, CA 91710

CSdc Siicon Rectifier Modules

Ly

FEATURING:

® Voltage ratings up to 20000 volts

@ Current ratings up to 6.0 amps

@ Fully glassivated diode bullding blocks by —

GENERAL ELECTRIC

@ Wide variety of standard assemblies available in configura-
tions such as hall wave, center-tap, doublers, and bridpes
i1 & 3 phase)

L rll nl

r Foos - =W i
] SLINE - 1T anw

ongey avmiable such as silicon retro-lds

0 be types Bbb, 872, 80X, eic.

® Custom designs and engineering services

® Applicable to higher relabifity applications such as i
dustral control systems, commumcation eguipment, kam

radio gear. smoke stack precipitators. efc

FOR MORE INFORMATION CONTACT:
CONDITIONING SEMICONDUCTOR DEVICES CORP,
Post Office Box No. 816 Wayne, N. J. 07470

Telephone: 201-835-5459

ination! While waiting for
the call to arrive, | met a
ham who was going to get
married and whose fi-
ancee wanted him to give
up ham radio, first! He
had two Heath Kit rigs for
sale. One the DX-35, the
other the Apache. |
bought both in my enthus-
lasm. Neither was in
working condition so that
when my ticket arrived
one really gorgeous day in
December of 1958, | got
that DX-35 out on the floor
and compared it with the
wiring diagram (yes, for-
tunately it came with the
rig). Ah, there it was, one
of the waters of the band
switch had a broken or
missing contact. | install-
ed a SPST toggle switch in
such a manner that when |
reached into the cabinet
by sticking a lead pencil
(eraser-end-first) through
a tiny hole in the rear of
the set, | could just throw
that switch. It connected
an rf bypass condenser to
ground...or did it?

By noon of the day my
call, WH6DBF, arrived |
was on the air calling
e, L EQL EQL L ae
WH6DBF, WH6DBF,
WH6DBF k.”” | was an-
swered immediately by a
ham in Pearl City out by
Pearl Harbor. 40 meters
was working!

| ordered a custom 3
element monoband for 15
meters. It was made for
me by an antenna manu-
tacturer in Honolulu. Fi-
nally, one Saturday after-
noon, one of my congrega-
tion, David Chang (also a
ham radio operator,
though not active at the
time), Smitty KH6BFF

and other ham radio
operators 1n town con-
verged on St. Peter’s

Church and helped me
install the beam atop a
rotor and mat on the roof
of the rectory.

| am afraid | spent more
hours that first yvear than |
should have in CW QSOs



around the world. My
goal: to get that General
ticket before the Novice
ticket expired.

In August, 1959, | was
invited by KH6CUP, the
president of Precision
Electronics (my favorite
ham store in Honolulu) to
man a Novice booth at the
1959 ARRL Convention
held in the Kaiser Hotel
Building. | won only one
contest in my life and that
was during the conven-
tion; | was given a set of
crystal earphones as a
prize for having the most
verified DX QSLs in the
Novice class. | still have
those lightweight “‘cans.”’

The definition for privi-
lege in the American
Heritage Dictionary here
at my desk is: ‘‘...benefit
enjoyed by an individual
or class.”’ | like that! How
better can one describe
the thrill that goes with
passing on to others the
know-how of ham radio? It
is definitely my privilege
as a radio amateur to give
to men and women who
are interested the oppor-
tunity to become licensed
amateurs. Just as soon as
| was oriented as a Novice,
the station operating, the
antenna trimmed and set,
my QSL cards printed and
the ink scarcely dry...|
was organizing a class for
Novices and Generals.
David Chang of my con-
gregation who did so
much to assist me in
Honolulu took the class for
Generals; | took the Nov-
ICes.

If you ever get the
chance to visit the HARC
in Honolulu, do so! | have
never seen a more ded-
icated group of men and
women, boys and girls as
constituted the Honolulu
Radio Club. Hams came
from the other islands to
make the meetings.
Young people sat up front
busy taking notes while
the speaker for the even-
ing told us of the mys-

teries of skin effect and
the ins and outs of swr.
After the serious part of
the evening was over,
there was a big drawing
for the many door prizes,
a chance to swap one’s
"‘goodies’” for someone
else’'s, The refreshments

were often homemade and

donated by one of the YLs,
or are they Female Radio
Persons these days? |
loved them all.
Suddenly, it was all
over! We packed all our
earthly goods in a sea van
including the ham radio
gear. | made a presenta-
tion of the 15 meter beam

to a friendly young Novice
in Honolulu. We sold our
Wourlitzer 2-manual spinet
to another ham friend,
KH60OES, and embarked
tor Boston, Mass.

The night of December
1959 when my Novice
ticket expired, | sat up
until midnight wishing

DUPLEXER KITS

PROVEN DE- | | SEE JAN. 74
::]T; l’:l“l';'s"“m ,;.égi.- OST RECENT
CANADA. EU. _"' o EQUIPMENT
ROPE. CON- { | ALL PARTS
;TEHLl;[E‘LWH ¢ 2 PROFESSIONAL
ALUMINUM IRI- w QUALITY
DITE & SILVER EVERYTHING
PLATED SUPPLIED

CAN BE ASSEMBLED & TUNED IN ONE EVE-
NING. NO SPECIAL TOOLS. RECEIVER &
TRANSMITTER CAN BE USED FOR TUNE UP.

MOD. 62-1 6 CAVITY 135-165 MHz POWER
250W ISOLATION GREATER THAN
100dB 600 kHz. INSERTION LOSS .9 dB
MIN. TEMP STABLE OVER WIDE RANGE

PRICE $349.00

MOD. 42-1 4 CAVITY SAME AS 6 CAVITY EX-
CEPT ISOLATION GREATER THAN 80 dB

600 kHz INSERTION LOSS .6 dB MAX
PRICE $249.00

OTHER KITS SOON TO BE AVAILABLE

146 to 148 MHz band pass filter, 1296 & 2304 Interdigital Mixers
144 to 450 MHz 250w tube amp. 130 to 170 MKz notch filter kit

TUFTS Tadio Electronics
500 MHI SCALER MODULE

Phone: 617-395-8280

Only 1.55 x 1.65 x .4 inches

Fits right into existing equipment
High sensitivity: 35 mv, at 500 MHz

15 mv, at 150 MHz
Input impedance: 50 Ohms
Requires 12 to 15 V de at 100 mA
max.
TTL compatible output Fyp/10
Overload protected
PS-M prescaler module wired & tested
$ 99.00 plus $.85 shipping
WRITE FOR DATA ON ENTIRE LINE OF

PRESCALERS

All orders please add $.85 for shipping Calif.
residents add 6% sales tax

REVY AEEREIATEE

P.0O. Box 961, Temple City, CA 91780

YOU ASKED FOR /T ECM-5B
FM Modulation Meter
ONLY $132 [ bapterles
®[-7.5 kHz deviation peak reading
Meets commercial regquiraments
sDperates 30 500 MHz

®Lrystal Controlled for easy operation
®Teglescopic antenna

NEW OPTIONS
* NICAD power pak $20.46
* Charger $29.95
* Audio/scope output

with earphone $12.95

Write or call for complete info. §

Send check or money order for $132,00 plus $1.50 for shippi
Indiana residents add 4% =ales tax. Crystals f ek o 1 LA
All other freq. $7.10, rystals for 148.94 MHz $3.05,

ECM Corporation
412 Morth Weinbach Awe,
Evansville, Indiana 47711
812-476-2121

Compcode is now offering
WZ2EM Beginner Radio Telegraph Course
on six cassette tapes complete with written
material structured fto accelerate learning.
Six hours of lessons are self-sufficient and have
been enthusiastically used by amateurs, clubs and
groups for owver fifteen years. Operator jargon,
procedure signs, etc., are fully explained. Learn
code from an expert! Perfect for novices and
retreads! The course to beat all others!

#601 Complete Course $24.95 (pius $1 handling)
TRY SURE MASTER CODE CASSETTES!!

COMPUTER GENERATED
RANDOM CODE PRACTICE MATERIAL

EACH ONLY $3.95 plus .25 handling
Ohio residents add 4% sales tax.

Each tape one hour in length

COMPCODEP.0. Box 13087
] Columbus OH 43213

Hale Electronics Brings You . ..

REPEATER ID'er  MODEL IDC-100

® All solid state fully automatic repeater identifier and 1D
contral mtd on 3" x 6" PC board

® |Includes CW 1D memory, interval timer, hvy duty
xmitter-hold switch, tone generator, CW speed and
audio level controls

® Requires bvdc @ 200 mA, regulated. Wired, tested and

programmed with your call
$46.50

Call fwrite for details on HP-2A Preamp for 2 mtrs ($9.95
kit, $13.95 wired & tested). (Mo, res. add 4% sales tax)
Prices ppd US & Canada

TAPE SPEEDS
z WPM

401 5 10,15, 20
201 5, 10 WPM
202 10, 15 WPM
203 15, 20 WFM
101 25 WPM

102 30 WPM

MHale Electronics

P. O. Box 682 — Cape Girardeau, Mo, £3701
Tel. 314-334-0420

WE GOT ‘EM = |
ATLAS, COLLINS, DRAKE,
SWAN, YAESU, TEMPO and many
more in stock. Good selection of
used equipment, antennas and
accessories. Quick courteous ser-

vice. L .
Serving amateurs since 1928
Come visit us in ““The Land of the Sky"’
Master Charge Bank Americard h

FRECK radio & supply

CO. inc.
38-40 Biltmore Avenue, P.O. Box 728T, Asheville: NC 28807
Phiome: (048] 254 9557
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that | had a rig for a last
CW 73. | had tried all over
Boston to find one ham
who had a Novice rig he
might let me borrow for
that last night. It wasn’t to
be Perhaps, however, it
became a spur to go on for
the General. | learned that
one could study for a ham

ticket at MIT in Cam-
bridge, Massachusetts, It
was there that 1 met Bill
and Marie Welch; it was
there that | took the
Technician test and then
dropped out because of
the press of church activ-
ities in Boston’s South
End. | was stationed then

at St. Stephen’s innercity
mission.

When KT1OXK came
through the mail, | bought
a Gonset Communicator 3.
| met hams all over the
state. | joined the Six
Meter Mobileers and the
51.30 Club which met on
the air every night to chat

You KNOW you need QSLs!
Get some you can be proud of...

and—-save money!

ONLY $6 for 250, $10 for 500, $15 for 1,000, and $20 for 2,000.

How can 73 make such beautiful cards, printed on the best coated
stock, available for about half the regular cost? Our business is 73
Magazine and QSLs just help keep things going during slack days of the
month. We do this at cost just to keep busy — you get the benefit. How
many shacks have your QSL card proudly on display?

The world and satellite are printed in blue, your name, address and
call are in black. The QSO information is a standard form on the back.

DOMESTIC ORDERS ONLY

QSL Dept. e 73 MAGAZINE e Peterborough NH 03458

Name

Call

Address

City

State Zip

Awards to be listed:

(O cash [JCheck

| ,
Bencas! [ ] Bank Americard m [_IMasterCharge
=t

1
Style
Ow O s6- 250
World [] $10 - 500 Card No.
L) x [] $15 - 1000 Expiration Date
I Satellite [J $20 — 2000 Signature
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and once a week for
business at 51.30 MHz
(only it was MCs in those
days). The social affairs of
the fifty-one-thirty club
were great. | still miss the
contacts | made on six
meters. They were gentle-
men and ladies all.

It was through a contact
on six meters that | met
Joel Nichols KIMUE. |
was later to be asked to
join that confirmed bach-
elor in Holy Wedlock with
the widow of another ham
triend of mine. Joel and
Gladys were married in
the home of K1KQ]J, Karl
Miles, the friend of every
six meter operator within
working distance of his
hilltop home in Wilton,
New Hampshire.

Our first Vicarage In
South End Boston was two
doors from the New
Haven railroad line. If |
happened to be on the air
when the train came by, |
took a bit of ribbing from
my friends in the QSO
“"Why don’t you get off
the track and let that train
go by?”” “'Is your shack
built over the tracks?’’ In
the second Vicarage we
were ensconced in a
former hotel for women
provided the church by
the YWCA. The shack was
in a corner room on the
fourth floor. Ed, from
‘“the garden spot at
Scituate on the south
shore’’ helped me get the
six element Hy Gain beam
installed. You would have
appreciated the stir we
caused when Ed decided
we didn‘t have to dis-
assemble the beam when
it came down from the
roof of the small four story
tenement by the New
Haven tracks. Tied to a
rope and dangled over the
edge of the roof, the
antenna was lowered
slowly to the front walk
Fd took one end and | the
other and with 20’ of boom
and all the elements intact
we began walking the ¥



of a mile that led to the
new QTH. Traffic, both
mobile and pedestrian
stopped to gander at this
contraption with many
arms and four legs man-
euvering down the walk.
“What is it2’’

It seemed appropriate
at the time to respond
with: “It’s a TV antenna
for getting stations from
out of state!”” I'm sure
many thought that that
was just what it was,

One hears a great deal
of conversation about
hams who stay on six and
two meters, content to
operate with Technician
class licenses. Certainly
there is much to be said
for doing so; | enjoyed
those years beyond any-
thing | can now tell you.
Friendly QSOs every
evening | was free to
operate. Volunteers when
needed to help install
another new beam or to
repair an old one were
available as close as the
microphone on my rig. DX
was just as thrilling on six
meter skip and when
working the aurora as it
had even been on the low
bands.

You might wonder then
why it was that | even
bothered to go for the
General ticket. | remem-
bered Bill Welsh’s ad-
monition: “‘Don’t get
stuck on six meters...go
for your General!”’

| had only tried once to
pass that insurmountable
hurdle and that had been
in Honolulu. | was at that
time more concerned
about passing the theory
than | was about the CW
test. After all, | was in CW
Q50s at some time of
every day — working
actually around the world.
For every DX contact |
would answer requests for
contacts from California
and every other state in
the Union. You know what
happened, of course! |
tlunked the code test! All

the numerals sounded like
Is and Zs!

In 1964 we moved to
Andover and took a parish
in Lawrence, Massachu-
setts. Here | had the use
of a rectory, a ranch style
house with a full base-
ment. One corner of the
basement had been parti-

tioned off as a den. It was
here that | set up the six
and two meter rigs. By
this time we had disposed
of the Gonset 3, pur-
chased and wused for
some time a Gonset G-50,
and now owned a Clegg
Zeus and Interceptor for
six and two meters. Short-

ly after moving to An-
dover | arranged to spend
a few hours each day
copying the code tape on a
government surplus
machine. Finally, with
new confidence in my
code speed and accuracy |
thought | was ready to go
before the FCC examiner.

INJEPXQUISOINIEPXQUIS

CLOCKS:

® 5 digit AUTOMOTIVE CLOCK KIT complete
with a CRYSTAL TIMEBASE accurate to .01
percent. 12 volts d.c, operation — built in noise

CHIPS:

* VMM 5320 TV CAMERA SYNC GENERATOR —
this LS| chip supplies the basic sync functions for
either colar or
camera and video applications. The price is $4.95
ppd. and includes the data sheet.

monochrome 525 line/G0D Hz.

® itmsec 2102°s . . .. OlB21 .95
500 nsec 21028 .. . e e e BS99
1702A UV erasable PROM (data) ,......%51435
5262 2048bit dynamic BAM {data) ..... % B.50
MC 4024 Dual 25 MHz voltage

controlled multivibrator - oo s o %4 .95
MC 4044 PHASE/FREQ. Detector ... .- $4.95
2527 Dual 256-bit SHIFT REG. .. .. e b, 25
2533 1024-bit staticSHIFT REG. .. ..... %450
8097 Tri-state HEX BUFFER . ... ._ .. ... $1.60
5309 7 seq. or bed CLOCK CHIP {data) .. .$595

suppression and voltage spike protection. Read

outs blank when ignition is off — draws 25 mA in
standby mode. Has .3 in. readouts. Use it 1in your
car or for all applications. where a battery-
operated clock 15 needed. Approximate size 37 x

35" x 175"

WITH BLACK PLASTIC CASE

WITHOUT CASE

ASSEMBLED AND TESTED

Comes with

$34.95 ppd. select, Kit
$29.95 ppd. board, sockets,
$45.95 ppd. 2102°s.

® NEW — Solid State Music’s 4K x 8 PLUG IN

Altair 8800 compatible MEMORY BOARD KIT.
tested H500 nsec 2102 memaries —
buffered tri-state output — dip switch address
includes dual-sided, plated-through

COMPLETE KIT

5314 6digit CLOGK ERIP .. ... i $3.95
ALL PRICES ARE PPD.

capacitors, resistors, and 32

ONLY $110.00 ppd.

BIRVAVNIDESNIFAVV

®* TWO TIMING CLOCK AND STATION |.D. RE-

MINDER — Displays either of two times on the 6
digit display with the flick of a switch. Built-in 9.6
min, station |.D. timer flashes display to attract
yvour attention, 12-12, 24-24, or 24-12 hour
display modes. AC or DC operation — 01%
crystal timebase. Kit includes all parts except the
case and transformer.

KITWITH 3 IN. DISPLAY %45 .95 ppd.
KITWITH 6 IN. DISPLAY $55.95 ppd.
WALL PLUG TRANSFORMER $ 3.95 ppd.

Kits include all electranic parts, instruction sheet
and etched and drilled P.C. board. Calif. residents
add 6% sales tax

ALL ITEMS ARE SHIPPEDWITHIN 24 HOURS.

TO ORDER OR REQUEST INFORMATION WRITE:

N XQUES I TTEE1T

TRADING CO.

UMNIVERSAL/I-QO BOARD NEW FROM SOLID
STATE MUSIC ALTAIR 8300 COMPATIBLE.
Board provides one 8 bit parallel input port and
one 8 hit parallel output port TTL, +5v regulator
and breadboarding space for another +bv regula-
tor, an uncommitted 1o —3 regulator, 34—16 pin
ICs, B—14 pin ICs, 2—8 pin |Cs, and 10 filter caps.
Kit inecludes all parts for the two interfaces, one
+hy regulator, sockets for all dip 1Cs, dual-sided
plate through circuit board and assembly instruc-
tions. $49.95 ppd.

60 Hz. CRYSTAL TIMEBASE KIT with .01
percent crystal., 5-15v.d.c. operation. Draws only
3 mA at 12 voltsd.c. Single |.C. — Very small size
— the P.C. board 15 1% in. by 2 in. 9 other output
frequencies are available on the board. |ldeal for
use with the MM 5309 ciock chip as a clock,
timer, or stopwatch.

COMPLETE PARTS KIT 51095 ppd.
WIRED, TESTED & CALIBRATED $1595 ppd.

San Leandro, Ca 94578

FLYER AVAILABLE-SEND S.AS.E.




| made arrangements to
take the General examina-
tion at the New England
Hamfest in the New
Ocean House Hotel in
Swampscott. My friends
cautioned me that it would
be harder there due to the

confuston and noise. | was

the last one to be allowed
to “‘send’’ the code after
passing the receiving test.
Thus, as | recall, among
the last to enter the other
room where the test for
the theory was being
administered. | finished
so soon that | thought |

must have missed some-
thing, and took another
look before turning in my
test. You know what a
thrill it was...when | came
back and read my name
up near the top of the list
of those who had passed!

Now, it was a whole

GET THE GARBAGE OUT
OF YOUR REPEATER

WITH A SWIVETEK DUPLEXER

AT YOUR DEALERS — OR CALL OR WRITE
FOR OUR FREE CATALOG OF
DUPLEXERS, FILTERS AND HELICAL RESONATORS
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T

S i
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SEE THE MICROPLEXERS

IN DETROIT YOUR DEALER IS

105 No. Amphlett Blvd.
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new ball game; only a ham
who has been on six
meters or two with no
hope of working the low
bands can know how
ditficult it is to get into a
pood CW contact on a
regular basis. | had missed
those CW QSOs in the
Novice portion of 15
meters...a window wide
open to all the world with
a vast view of all the
continents and many ships
and islands in the seven
5045,

One half of my shack
now became a low band
station with ‘“‘my poor
man’s Collins: the SX 117
and the HT 44, matching
units by Hallicrafters.”’
The rectory yard on the
west side now became a
small antenna farm. In-
verted Vees for 80 and 40
meters, a 2 element Hy
Gain beam for 10, 15 and
20 meters, and stacked six
and two meter beams. |'ve
never had it so good since!

Here in Long Beach,
California, we live in an
apartment, and while our
landlord is a former ham,
there really isn’t much
room for a satistactory
antenna installation. | live
in hope; if any K or Wé
reads this sad tale, and
wants to make a fellow
ham happy in his ‘“‘old
age,”’ please drop by and
let's see If we can't put up
an antenna that will at
least work Honolulu. |
hate to think that | will
have to move back to New
England to get on the air
again. Still it wouldn’t be
such a bad idea: 1'd like to
see and talk to my many
friends back there once
again. One more reason
for having an antenna that
works at my present QTH!

By the very nature of
my profession | meet
many people of all ages
and races. But if | had to
choose a hobby to take the
place of ham radio, I'd be
lost. Nothing | can think of
takes the place of amateur



radio: | sincerely hope
that in the years to come
every generation of young
people will be encouraged
to become amateur radio
operators and to use their
talents to communicate
across the seas and per-
haps some day throughout
our solar system or be-
vond

Once a year in the early
fall when the resort rates
fall to levels a ham could
afford to take advantage
of, a group of six and two
meter hams used to get
together for a weekend of
food, fun and fellowship.
A fine supper around a
large table, a speaker or
just table conversation
during the evening and
then the next morning
after early coffee together
we'd go somewhere for
breakfast. Our genial host
for those Friday night
affairs was Jim K1VPE ot
Moody Beach, Maine. His
XYL Betty would have
everything all set and
ready for us when we
arrived. Jim would open
up his private den (like a
small night club with
tables and spectacular
paper on the wall...and a
dandy bar) to our small
group. One of the rare
treats that were a bonus of
those weekend retreats
was to awaken early and
walking upon the beach
see a Canadian goose land
on the sand nearby. What
a proud bird they are. No
prouder bird than that
ham who for the first time
opens the envelope and
removes his FCC ticket to
the airways. No prouder
member of the human
species than that ham who
having built his first rig,
turns 1t on and it works!
No happier ham in all the
world than the operator
who having called his first
CQ....hears his call com-
ing back from another
station... .down the street
or from across the world
it's all the same!

| know | could write a
book about the fun and
people I've met in ham
radio. There just isn’t
room in 73 Magazine for
it; but | am pleased that |
had this opportunity to
share some of it with you.
If any of those fellows |'ve

had the pleasure of help-
ing to get their tickets
should read this, | certain-
ly would like to hear from
them. Where they are
living, what sort of a rig
they’re running and
what’'s new with them
since we last talked.

If vou are not a ham and
are looking for a way to
make lasting friendships
and a hobby that’s endu-
Ing, write me or visit with
yvour nearest ham and go
with him to a ham radio
club. You'll be glad vyou
did! =

® 10 Watts PEP output

2 METER SSB/CW

® Echo |l 2 meter SSB/CW transceiver

@ Complete with microphone,
power cords & mobile mounting

" $389.00

Options now available for ECHO ||
® USB/LSB mod kit for reception of

OSCAR 7 mode B 2 mtr downlink
® LOW NOISE (2.5db nf typ.) preamp

=

THINKIN ABOUT
OSCAR

FCL %L HAS THE ANSWERS.. .

® Great for OSCAR, FM, AM and SSB

!

2 METER CIRCULAR POLARITY

® Gain 9.5 dbd

two

with balun

Write for complete catalog or contact your local KLM DEALER (see June 73
Magazine for COMPLETE LIST)

”@L N "I\ ELECTRONICS

IJE[ID Decker Avenue, San Martin CA 95046

® Complete
balun . . . ready for 50 Ohm feedline

(408) 683-4240/ 226-1780 |

with harness and

$54.95

WINNER 1975 UHF WEST COAST
ANTENNA CONTEST

NEW... KLM 432-16 LB 15 dbd 16
ele. yagi for 430-434 MHz complete

$45.95
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Anvone who holds an
amateur license of Tech-
nician or higher, or a first
or second class radio-

Main'enance M USts telephone license, should

Paul Schuett WAGCPP
14472 Davis Rd
Lodi CA 95240)

== —————————

be capable of performing
repairs and maintenance
to his own, or almost any,
equipment. The FCC, by
issuing the license, has
certified the holder as

Isn't it time you
had another

choicein
electronic kits?

Introducing...
the other
choices:

A.Z, ~
iy ""‘:_M*

164 kits offering better value,
greater choice than any other

Kits available today. For free
catalog, write:

I

Amtroncraft Kits Ltd.
1 West 13th St.,
NewYork,N.Y.10011

(212) 255-2362
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I. :
NOW

Is the time to order
YOUR

)

callbook

Don't wait until 1976 is half
over. Get your new Callbooks
now and have a full year of the
most up-to-date QSL informa-
tion available anywhere.

The new 1976 U. S. Callbook
will have over 300,000 W & K
listings. It will have calls, Ili-
cense classes, names and ad-
dresses plus the many valuable
back-up charts and references
you have come to expect from
the Callbook.

Specialize in DX? Then you're
looking for the new, larger than
ever 1976 Foreign Callboaok with
over 225,000 calls, names and
addresses of amateurs outside
of the USA.

On dealer shelves Dec. 1, 1975

Foreign Radio
Amateur Callbook
DX Listings
$12.95

with
3 Service
Editions

$18.95

United States
Callbook

All WAL K
Listings
$13.95

with

3 Service
Editions

RADIO AMATEUR " b I'(
ca OO K

h Dept. B 925 Sherwood Drive
Lake Bluff, I1l. 60044

being competent. The li-
censee should be able to
prove it.

In fifteen vyears of
commercial broadcast ex-
perience, | have only
needed to ask outside help
two or three times. Of
course, in a number of
situations, there was
another engineer working
with me on a project, and
two heads are better than
one: but more often than
not the broadcast engi-
neer, as well as the
amateur, is on his own.
Using common sense and
remembering his theory
will solve almost any
problem that comes up.

Most troubles that hap-
pen can be listed in six
categories. Arranged from
the simple to the complex:

1. Tube troubles.
2. Power supply troubles.

a. Plug it in

b. Blown fuse

3. Misadjusted circuits or
controls.

4. Dirty contacts or
controls.

5. Loose or broken con-
nections or wires.

6. Deteriorated com-
ponents.

Tube troubles happen
most often and are rela-
tively easy to correct.
First, look to see if all the
filaments are on. Simple
as this sounds, there are
many people who don’t do
it. Find out which circuit
doesn’t work and substi-
tute tubes in it; or better
vet, check them all in the
tube tester. One of the
first things | bought when
| established my amateur
station was a reputable
tube tester. The Eico 667
comes in kit form, is
priced right, gives a valid
test, and has instructions
on how to set up for new
tube types. An adaptor is
available for testing older
tubes in case you run
across an 83 or something;
a magnoval and ten-pin
adaptor are also available.
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MOTOROLA HT-200 HANDIE-TALKIES
Light Weight — All Transistorized

H23DCN 1% Watts output only $125.00
H23DEN 2 Watts output only $150.00

Quantities are limited so please specify your
second choice.

ponwe €perience |3 HOUSECLEANING SPECIALS K
Caused bDDJ‘y troubleg are We have some odds and ends left from our special

deals in the last year, which we must move to

examp| More ay :_“3 make room for the 1976 deals. You can save if
Dle Otlic ’ ;
plate cap ; the rectifier you act now while these goodies last.
Lﬂ'ﬂk fo not cunnected GENERAL ELECTRIC PROGRESS LINE MOBILES
Eap | on thE I Model Freq. Range Power output Power Supply
' s 8oes with Plate MA/E-13 30 to 50 MHz 30 Watts 6/12 v. Vibrator
'NE to Jool out say. MA/E-16 30 to 50 MHz 60 Watts 6/12 v. Vibrator
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peditions as rare as a
contact with Tibet. A
contact burnishing tool is
quite useful, but please
don’t use a nail file. One
way | have used to locate
the more exotic problems
of this nature is to put an
audio tone (I like 400 Hz)
on the line in question and
trace the signal with a

can tell the frequency of
the signal, whether any
attenuation has acted on
it, or amplification; you
can see extreme distor-
tion, and if there is no
signal where there should
be, you know the circuit is
open.

One broadcast station
had several clip leads

of the audio console,.
When rewiring the control
room, | removed the leads
and found one of the
output channels didn’t
work. Using the sig-
nal generator-and-scope
method, working back
from the output, | found
the signal was blocked by
DIRTY SWITCH CON-

scope. With a scope you

connecting various parts

Now you can learn the code in a fraction of the time il
used to take!

5 WPM This is the beginning tape for
people who do not know the code at all. It takes
them through the 26 letters, 10 numbers and
necessary punctuation, complete with practice
every step of the way using the newest blitz
teaching technigues. It is almost miraculous! In
one hour many people — including kids of ten —
are able to master the code. The ease of learning
gives confidence to beainners who might otherwise
drop out,

2 14 WPM cCode groups again, at a brisk 14
per so you will be at ease when you sit down in
front of the steely eyed government inspector and
he starts sending you plain language at only 13 per.
You need this extra margin 1o overcome the panic
which 15 umiversal in the test situations. When
you've spent your money and time to take the test
you'll thank heavens you had this back breaking
tape.

four speeds
available

Plays on any cassette player so you can
practice anywhere anytime!

o 6 WPM This is the practice tape for the
Novice and Technician licenses. It is made up of
one solid hour of code, sent at the official FCC
standard (no other tape we've heard uses these
standards, so many people flunk the code when
they are suddenly — under pressure — faced with
characters sent at 13 wpm and spaced for 5 wpm).
This tape is not memorizable, unlike the zany 5
wpm tape, since the code groups are entirely
random characters sent in groups of five. Practice
this one during lunch, while in the car, anywhere
and you'll be more than prepared for the easy FCC
exam

0 21 WPM cCode is what gets you when you
go for the Extra Class license, It is so embarrassing
to panic out just because you didn't prepare
yourself with this tape. Though this is only one
word faster, the code groups are so difficult that
you'll almost fall asleep copying the FCC stuff by
comparison. Users report that they can’t believe
how easy 20 per really is with this fantastic one
hour tape. No one who can copy these tapes can
possibly fail the FCC test. Remove all fear of the
code forever with these tapes.

ONLY $3.95!1 73 is in the publishing business, not
tapes, so these are priced much lower than anvone
else could sell them, Have yvou ever seen one hour

cassettes for under $67

TACTS. Somebody had

NEW CODE SYSTEM

l ORDER NOW!
I Name Call
| Address
City State Zip
I

! Il 5 WPM 1 hr cassette $3.95
LI 6 WPM 1 hr cassette $£3.95

| LI all four cassettes

L1 14 WPM 1 hr cassette $3.95
L1 21 WPM 1 hr cassette $3.95
$13.95

73 Magazine — Peterborough NH — 03458
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used these leads to bypass
the switch instead of
squirting the cleaner into
the contacts.

Loose or broken connec-
tions can be braincrack-
ers, especially the inter-
mittent type. After dis-
connecting the ac and
grounding all filter capaci-
tors and high voltage
points, pull and shake
every wire you can find.
Using an ohmmeter can
show high resistance con-
nections that shouldn’t
exist. After using the
equipment, and removing
all voltages, look for warm
places (current thru high
resistance means heat).
Of course, if smoke comes
out, vou can find it right
away. Check all connec-
tions against the diagram;
check all socket voltages
and resistances. In one
commercial transmitter |
found a missing ground
wire on a meter switch
rendering two positions
inoperative. My own
scope stopped working
once: a filament lead
rubbed where it went
around a corner, shorting
to ground, hence no
filament voltage. Find out
which sections work OK
and which don’t. Modern
plug-in transistorized
modular construction is
wonderful. Pull out the
defective board and plug
in one that works, then do
the maintenance at your
leisure.

The operators at a
broadcast station once
told me the transmitter
would turn itself off and
they’d have trouble get-
ting it back on. | figured
they were running it
wrong since | never had
the trouble. One night,
during routine mainten-
ance, | couldn’t get it to go
on either. After three
hours of pulling, pushing,
kicking, tapping, etc,, |
saw an arc in the output
section. The trouble was
in a variable inductor —



the contact wheel was not
making good contact and
opening, and the overload
relay turned the transmit-
ter off. A very simple
situation that took a long
time, and a lot of luck, to
find.

After any equipment
gets old enough, compon-
ents will deteriorate. Cap-
acitors and resistors will
change values, insulation
will crack and peel, phen-
olic switches and circuit
boards become brittle and
crack, screws and bolts
become loose and fall out,
and all sorts of other
mysterious things can
happen. Often it is easier
and cheaper to replace the
whole unit than to repair it
piecemeal. These printed
circuit boards, if cracked,
will in effect break the
printed connections. Even
a microscopic crack will
open a lead. A bead of
solder down the conductor
will repair the break. For
transformers and chokes,
replacement will be ne-
cessary if the voltages
deviate excessively from
original values. Likewise,
resistors and capacitors
will have to be replaced if
they no longer do the
proper job. The enemy of
components is primarily
heat and dirt. If you keep
both at a minimum, vyou
will have minimum trou-
bles in later years.

Place everything so that
proper ventilation is as-
sured — this keeps the
heat down. Generally,
commercially-made equip-
ment and kits are well
designed to remove heat
properly. Leave lots of
room for circulation of air.

Make dust covers for
your equipment. At
WAG6CPP, the XYL is
quite accomplished on the
sewing machine, and
made some plastic dust
covers that exactly fit the
various components, in-
cluding the power supply-

speaker units. When not
in use, these are protected
from the ever-present
dust filtering in. At one
commercial station, no-
body dusted or vacuumed
for three years before | got
there, and the dust had
turned to mud. Nobody
will get mad if you use the
vacuum cleaner to blow

SOLODER CIRCUIT

BOARDS EFFORTLESSLY

| Rotates 360° — Great for Clock Kits.

FANTASTIC!! LOW LOW $7.50
patent pending — shipped ppd.

W. N. WELLMAN CO.

Box 722, Fenton MO 63026
MO residents add 20¢ tax

the dust out of things once
a month or so.

Perhaps some of these
suggestions reflect my
work in commercial broad-
cast, but | don’t think any
of them are impractical for
the average amateur. Af-
ter all, when we have

spent many hundreds of
dollars

and countless

HUEED] JEG

DUPLEXERS <

From $1B0.00; cavivies rmow $32.00; many =opEi®, SUPEAR

-
J ETABEILITY, EWCELLENT QUALTTY,
¥

LEOWERT PHICES
Varden Electronics Company
Box 791, Jackson, Michigan 49204 « (517) 787-2289
e et et PP OO HD

hours on our stations, we
should take care of them
properly. When, from
time to time, something
goes wrong, the license
holder should be able to
fix it. In some cases, you
may have to use the land
line to call your friend
across town to give an
assist, but it would be

BEAUTIFIA CONSTRUOCT [OR.
WHITE CF CalLl FOR DETA]LE.

WYOMING ~-UTAH

Ranch land. Antelope, deer, elk, wild
horses — Your “"Antenna Ranch.” 10
Acres $30 down, $30 month. FREE
info — maps — photos. Owner: Dr.
Michael Gauthier, K6ICS

9550 E. Gallatin Rd., Downey CA 90240

Computer Hobbyists!

Bargain hunt and sell via ON_LINE
18 issues/year — $3.75
Free sample issue

ON_Ll NE, 24695 Santa Cruz Hwy.
Los Gatos CA 95030

(P.S. We'll still

In the article,

couple of mistakes.

shown.

| not utilized by this circuit.

OUR APOLOGIES

[ QST QST QST de K6QX
The WORLD QSL BUREAU has moved to a
New Address!! From now on, please send your

cards to: 111 Farm Hill Way, Los Gatos, CA
95030 We promise the same dedicated service

that WEKG has given you these many years.

73 ORM KB6QX
forward your cards to
anywhere in the world for 6¢ each.)

CORRECTION

“Updating the Heathkit
IB-1101," in the Nov/Dec issue, there are a

In Fig. 2, front wafer, V2 pin 14 and V3 pin |
| 14 are reversed. V3 should be the top lead

The printed circuit board in Fig. 3 has a
mistake, The ground connection of the 7490
should be pin 10, not pin 9 as shown. Pin 9 is l

MILITAR
SURPLUS WANTED

Space buys more and pays more. High-

est prices ever on

plus, especially on Collins equipment

or parts. We pay freight. Call collect

now for our high offer.
SPACE ELECTRONICS CO.

div. of Military Electronics Corp.

35 Ruta Court, S. Hackensack, N.J. 07606

Y

U.S. Military sur-

201 440-8787.

=T Elactronies,

SST T-1 RANDOM WIRE ANTENNA TUNER

L

PO Box 1

Al fsand aperation (18010 meEvsial &l mo
any  randam length owere, 200 well Do
expabiliny, ldesl fow portabin or home opeis
imn. & mdo for Field Doy, S 2 5 44 =
N8 Bushram nron tuns-ug incdioatier . O uak b
issnd For B0 dayw.

COMPACT - EASY TO UEE

o000y 5O S

POSTPAID. (ADD SALES TAKIN CALIF|

Lawndazle CA 90260

togo ...

STRETCH
those dollars!

We'll team up a brand new Brimstone 144
with Touch-Tone® Interface and Automatic
Electric Pad & Enclosure, wired and ready
all for only $710.00

Nye Viking and Ten-Tec equipment available,

*TM.of A.T. & T.
Call or write for immediate assistance,

COMMUNICATION SPECIALTIES INC.

97 AMSTERDAM AVENUE
P.O. BOX 471 WARWICK, R.l. 02889
401-738-3287

— = —

to WAZAPJ and WB2AQM, for transposing their

photos on page 11 of the January issue,
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embarrassing to me to
send something to the
manufacturer or repair
station to have a broken
wire fixed.

One evening | was
trying to get an auxiliary
transmitter to work. Hav-
ing just started to work at
the station, | was getting
everything in A-1 condi-

— 2 METER GRYSTALS IN STOCK —

We can ship C.0.D. either by parcel post or U.P.S. Orders can be paid by: check,
money order, Master Charge, or BankAmericard. Orders prepaid are shipped
postage paid. Phone orders accepted. Crystals are guaranteed for life. Crystals are all
$5.00 each (Mass. residents add 15¢ tax per crystal). U.S. Funds Only

We are authorized distributors for: Icom and Standard Communications Equip-

ment. (2 meter)

' 1@, Drake TR-22
2®, Genave

1.6.01T
2.6.61R
3. 6.04T
4. 6.64R
2. 6.07T
6. 6.67R
7. 6.10T
8. 6.70R

9. 6.13T
10. 6.73R
11. 6.145T
12. 6.745R
13. 6.16T
14. 6.76R
15. 6.175T
16. 6.775R

BACK IN

3e, lcom/VHF Eng,
| 4o, Ken/Wilson /Tempo FMH
5e. Regency HR-2A/HR212/Heathkit HW-202

The first two numbers of the frequency are deleted for the sake of being
non-repeti tive. Example: 146.67 receive would be listed as — 6.67R

25. 5.31T 33. 6.52T 41. 7.06R 49. 7.18R 57. 7.30R
26. 6.91R 34 6.52R 42. 7.69T 50. 7.81T 58. 7.93T
27. 6.34T 35. 6.94T 43. 7.09R 51. 7.21R 59. 7.33R
28. 6.94R 36. 7.60T 44. 7.72T 52 7.84T 60. 7.96T
29. 6.37T 37. 7.00R 45. 7.12R 53. 7.24R 61. 7.36R
70. 6.97R 38. 7.63T 46. 7.75T 54. 7.87T 62. 7.99T
3]1. 6.40T 39. 7.03R 47. 7.15R 55. 7.27R 63. 7.39R
32.6.46T 40.7.66T 48. 7.78T 56. 7.90T

CRYSTALS FOR THE IC-230 SPLITS IN STOCK: 13.851111 MHz;
13.884444 MHz; 13.917778 MHz. $6.50 ea,

17. 6.19T
18. 6.79R
19. 6.22T
20. 6.82R
21. 6.25T
22. 6.85R
23. 6.28T
24. 6.86R

tion, but it was impossible
to get high voltage to that
auxiliary. The tubes light-
ed up OK, and the meter
showed crystal current
and buffer grid drive, but
that was ALL. | was about
ready to check for bias
voltage when | thought I'd
check the primary supply.
Well, this rig had two

Note: If you do not know type of radio, or if your radio is not listed, give fun-
damental frequency, formula and loading capacitance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LISTED BELOW:

Ge®. Regency HR-2B
7¢. S B.E.

8e. Standard 146/826
Oe. Standard Horizon

primary supplies — 110
volt single phase and 220
volt three phase. Some-
body pulled the breaker
on the 220. After that, it
worked great. Let's see,
that’s reason 2, Power
Supply Troubles, Plug It
in.=

STOCK!

FAICOM pome L3 o3 A e

W WATTE

Reception Frequencies

Special! Only $249.95. Get 8 crystals of your
choice for only $2.50 more with purchase of

22 channels for 144 MHz band.

IC-22A.
READY TO GO ON:
1 94/94 3 22/82 5 52/52
2 34/94 4 28/88
RECEIVER: vHF FM

144.00 to 148.00 MHz using 22

- Communications ..

Built-in crystal units for 5 channals. channels
Reception System Double Superheterodyne TrANSISRONE '« o s oo 5 s00 sim s vin s 23
Intermediate Frequencies 1st intermediate: 10.7 MHz BT ira = i ek ikiats e @ 3 s aTala 3
2nd intermediate: 455 kHz e A e e T e T i 3
Sensitivity a. Better than 0.4 u v 20db guieting B R S R S 16
STORE HOURS: MON-FRI: 9AM.-9PM. SAT: 9AM.-6P.M.
PHONE
KEﬁ SC oy (617) 471-6427
DEPT. 4276 QUINCY MA 02169

136

FOLD TO FORM

RIGHT ANGLE — RADIATOR

=

'
| STICKY SURFACE

i =

H FOLD OVER FOR I

A ALLIGATDR CLIF HERE

Alarm Foil
Antennas

Larry Kahaner WB2NEL
4259 Bedford Ave.
Brookilyn NY 11229

While in my neighbor’s
house one day explaining
how | can phone patch her
brother in Germany, | spied a
newly installed alarm system.
It was the usual type in which
thin foil is taped around the
window to form a closed
circuit. When the window is
broken, the foil circuit opens
and the alarm sounds. The
foil looked so pleasant and
neat on her huge picture
window. Since | am always
looking for new types of

radiators (and what ham
isn’t?), | wondered about
alarm foil. Indoor antennas

are not new to me. | had
some indoor dipoles in my
old apartment but they
always looked so ugly and
had to be removed when
guests came. Perhaps foil was
the cosmetic answer.

Window foil is not as easy
to obtain as one might
expect. It seems that the
alarm installers want to keep
business to themselves and
frown on home brewing
interlopers. | called a few
places and they refused to sell
it to me. This is odd because
both Lafayette and Radio
Shack have it in their
catalogs. | finally got a roll
from the man who installed
my neighbor's alarm. A 200
foot roll cost about three
dollars. The tape | bought has
a paper backing which is
peeled away exposing a sticky
foil. | made several tests and
found that the tape could be
applied to a painted wall and
later removed without leaving



a mess. | advise against
placing it on wallpaper.

My house has a crown
molding on the top perimeter
of the room and | applied the
tape in dipole fashion starting
from the center. At the
feedpoint | folded the tape
on itself for about one inch.
The tape exhibits great
strength to pulling apart but
will tear easily if twisted.
Fold the tape at right angles
to prevent the coax weight
from tearing it. If you make a
mistake or tear the tape,
another piece overlapped will
make a tight contact despite
the adhesive. Check with an
ohmmeter if vyou feel
insecure. | thought of
different methods of feeding
and decided that the simplest
was also the best. | used
alligator clips from my coax.
This would allow me to
remove the coax without
taking down the antenna.
Coax climbing a white wall
leaves much to be desired.

With everything in place, |
loaded up the rig. My match
box was waiting in the wings.
My transceiver loaded up
easily with answrof 1.7 to 1.
Since my calculations were
for the center of 20 meters, |
peeled and cut a little off
each end wuntil it was
perfectly matched for the
center of the phone portion. |
tuned and heard a very strong
CQ from the Midwest. |
answered pessimistically and
he responded with a 57
report. Other reports from
that area were also
encouraging.

| added some tape to the
ends and pruned it for the
low end of the CW segment.
That afternoon | worked 2
Gs, 1 | and 1 DK. All were
better than 459 reports.
Input power was 180 Watts.
It is not necessary to add and
subtract tape for each
segment of the band. It is as
broadband as any other
dipole but | felt that any
extra push was helpful.

The configurations of foil
antennas are limitless. If your
apartment is the right size

you might try putting a
reflector or director on an
opposing wall in another
room. With a matching
network you should be able
to work the low bands with a
shortened antenna. It would
also make a great “long wire"”
for the SWL who is
apartment bound. Even
though the adage ‘‘the higher
the better” still applies, if

yvou live on the 29th floor of
a 30 story apartment house,
the working difference
between crown molding and
baseboard mounting will be
minimal. And, it will be
better hidden on the
baseboard. Window foil is
especially good for sealing rf
leaks in home brew chassis.
And | have found that a
folded dipole of foil hidden

on the back of a dresser
makes a fantastic antenna for
commercial FM reception.

Dipoles can never compete
with 4 element quads up 75
feet, and indoor dipoles even
less. But for the ham living in
the canyons of the big city
an indoor foil antenna can
be the answer to never getting
onatall.m

VIDEO CRT KIT

COMPUTER TAPE DECK $25.00

Cassette computer deck, w/2 servo motor drives, heads
(no electronics). Hi speed search, 3x206 bits, less than 1

minute.

Records 1,000 characters per second. One

cassette 300,000 characters. An unusual offer. Slightly

used, OK, with some data.

$25.00 ea. 5/5110.00

POWER SUPPLY MODULE
New, plug-in module. Plugs into AC outlet provides 12
volts AC at %> amp by two screw terminals. Great for
various clocks, chargers, adding machines, etc. New

g,

$2.50 ea. 5/$10.00

LASER DISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for filtering, linears, etc., by derating to
2,000 volts. Shipping wgt. 10 Ibs. Measures 3% x 4%
x 9% inches. $25.00 each 5/$110.00

TELEPHONE TOUCH PADS
New, by Chromerics, standard telephone format.
Measure 2% x 3 inches. Great for repeaters, phones,
computers, etc. $4.50 each 6/$25.00

NIXIE BOARD

Unused PC board with 2 nixies B-5750S mounted and pins

terminating on PC board edge. Useful for counters, clocks,
etc. Numerals 2 inch high, 180 volt neon.

Please add shipping cost on above,

P.O. Box 62

Complete kit, all brand new — $20.00

#SP-206 $2.50

Kit of parts to build CRT display all brand
new parts. Contains 9 inch CRT Sylvania
9ST4716AP39 tube shield, yoke, flyback
transformer, socket, grid cap, 20KV door
knob capacitor.

FREE CATALOG

E. Lynn, Massachusetts 01904
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City State Zip
E‘\S QSL CARDS 73 MAGAZINE PETERBOROUGH NH 03458 USA
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WITCHED
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SuPPLY
I % 100K
f 10
ALARM
A B Ty
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MERCURY SWITCH
855 I

EEIJ RE LAY
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INa00l

1976 and your BICEN-
TENNIAL Callsigns are

B A6 NI 36 I N & A s

ORDER your QSL cards

immediately to be sure you

have them in time. Try to be

the first (this time) in your

area with a special

BICENTENNIAL QSL card. STATES
P J o

These cards are gorgeous — Tnff
red, white and blue (you were 0

expecting fuscia and mauve?).

And they are 100% custom f
made ... with the exception M

of the bicentennial design and

contact report form on the . 1: Ff%]
back ... you can have your aﬁ quj

own call letters (unless you'd r/%@f

9,
LA SOUSY 45"%

F!TEHME!IEH WM DI45E

=

rather be AC2NSD/1 for a 1776 1976
year (which is no bargain,
believe it).

You also get your own name and address on the card (unless you happen to be
another Wayne Green, which happens).

These cards are ganged up into large batches and run off the 73 presses in
between other work, so you don’t get real fast delivery, but you do end up with a
fantastic QSL at a ridiculously low price (and there are a lot of fans for that sort of
service these days). Somewhere in between producing 73 and BYTE, the staff
manages to get QSLs set up and printed. It's a living.

Suggestion: order today, right now, not later, not next week. Send cash, check,
money order, stamps, IRCs, Master Charge or BankAmericard numbers . .. send

something negotiable. ORDER — AND PAY

AMOUNT ENCLOSED $ :‘ SOcads o i e $ 7.50
e~ :I BOD Garels: v . irwsiam Brle $12.50
% IV000D Cards: o . .o haes b3 $20.00

. official order blank (any other will do as well)

Please indicate correct bicentennial prefix for vour call.

Name . Call

Address (keep it as short as you can)

Domestic orders only.

e ) e e e ) o e a ) c a  c a c a

Walter Pinner WB4MYL
7304 Lorenzo Lane
Louisville KY 40228

Alarm!

The simple alarm circuit
described here may be
built for about $5.00, and
unlike most systems
which merely turn on a
light or sound a horn, may
be set to intermittently
energize a horn, lights or
other signaling device, on
and off at any speed you
desire. This intermittent
alarm will be easily recog-
nized by you and not
mistaken for just another
stuck horn.

Once activated, the sys-
tem cannot be shut off
without disconnecting the
primary source of power.
In the standby or arm
mode, the circuit draws no
power until triggered. The
unit may be operated on
any dc voltage between 6
and 15 volts. The relay



chosen should be compat-
ible with the supply volt-
age; however, the ON/
OFF timing will be inde-
pendent of this voltage.

Applications of this
alarm are varied and
limited only by vyour
imagination:

Automotive: hood,
trunk, doors.

Motorcycle: mount
under the seat — any
attempt to move the cycle
off its stand will trigger
the alarm.

Equipment: mount In-
side or on the back of the
rig — attempts to physic-
ally move the equipment
will trigger the circuit.

Pool or Sump Pump:
Replace the mercury
switch with a pair of
sensor leads mounted just
above the desired water
level. Water touching the
leads will trigger the
alarm.

Touch Switch: Sensor
leads or a grid board will
activate the circuit when
touched by hand.

The circuit is simply an
SCR switch activated by a
mercury switch or sensor
lead. Once triggered
the SCR remains ON
supplying operating volt-
age to the 555 timing IC. If
the alarm device uses 200
mA or less, the relay is not
needed. If the load how-
ever, uses more than 200
mA a relay should be
incorporated and have a
coil rating for the operat-
ing voltage used.

Due to the Ilimited
number of parts in this
project, assembly on a
small piece of perf board
or plastic may be used.
The use of a small relay

The skys
the limit...

Well Almost!

Now, under the new FCC regula-
tions, you can mount any omni-
directional CB antenna a full 60 feet
above ground. NOo more need you
be handicapped by the old 20 foot
limitations.

Greater heights means greater
signal power—not only on your
transmitted signal, but on receiving
the weak signal, as well.

And when it comes to providing
CBers with towers to do the job, we
at ROHN are the champs. After all,
we build more communications
towers for CBers than all other
manufacturers combined.

Whatever you're looking for in a
tower, chances are a ROHN will do
the best job at the best price.

So ask vour local distributor for the
ROHN story. The new rules were
meant to bring you and ROHN
fogether.

will allow you to build this |
alarm on a 1X2 inch

square board or if a
smaller unit is required,
the relay may be out-
boarded.

All components are
available through your
local Radio Shack stores. ®

<l

—

s:0n of D In 2

T

P.O. Box 2000, Peona. llinois 61601

520 W e W e Wl
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THE SUNTRONIX MODEL KBD IV Keyboard is ideally suited as a general
purpose ASCI| Keyboard for data terminal applications. This keyboard more than
meets the needs of the data entry market for long life and reliability.

The KBD IV utilizes the 2 key rollover solid state read-only MOS memory allowing
encoded outputs to be strobed out as each key is depressed. A second key may be
l depressed concurrent with the first, but the second key encoded output will not be
strobed out until the first key is released. This feature prevents ambiguity of
character codes as a result of two keys being depressed in rapid succession.

ELECTRICAL SPECIFICATIONS:

* Voltage requirements — +5.0 V and —12.0 V

* Power consumption — less than 200 mw

* Qutputs — standard ASCII:; 7 bits + strobe

" Negative or positive logic output, jumper selectable
" Qutput connector — standard 14 pin DIP IC socket
" Three modes — normal, shift & control

MECHANICAL FEATURES:

* Size — 12%" x 6% x 2%"

* High grade glass epoxy PC board

* Keyboard ROM SMC KR2376 40 pin MOS

* Electronic shift lock, not mechanical

* Keyswitches one integral assembly, not individual keys

* Switches have four-finger phosphor bronze contacts with gold inlay
* Keycaps are 2-shot high strength ABS plastic

These keyboards are available off the shelf in two forms — fully assembled and
unconditionally warranteed against defects in manufacture or materials for a full
ninety days, or in the more economical kit version. Kit parts are fully warranteed
against defects in manufacture or materials for a full ninety days. In either version,
full instructions are supplied for operation, including specifications and data sheets.
In the kit version, complete instructions are supplied for the assembly process. A

reasonably competent technician can completely assemble and test this keyboard in
one evening. All parts needed are included.

INTRODUCTORY PRICES

Factory assembled — $74.95 ppd.
Complete kil, w/instructions — $64.95 ppd.
Please add $1.00 handling per order.
Minimum order — $5.00

OUITHON sompany

360 Merrimack St., Lawrence, Mass. 01843
Factory Telephone 617-688-0751
Mail Orders 603-434-4644
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S.D. SALES CO.
6 Digit Digital Clock Kit

We wanted our word to mean something to you. When
we first introduced our clock we used such words as
“impossible’’, ‘'unbelievable bargain'', ‘‘prime qual-
ity’", and ‘‘unconditional money back guarantee.”’ We
anticipated selling several hundred Kits. Your response
to our clock has been fantastic. Now several thousand
Kits later, we hear such comments as ‘‘outstanding
value'', ""exceptional service'’, ''| can't believe it'', etc.
One enthusiastic customer even wrole saying it was
“‘the best thing since bottled beer."’

Here's What The Kit Includes:

1 - MM5314 National Clock Chip with socket
6 - Common Cathode Led Readouts (.25 in. char.)
13 - NPN and PNP Driver Transistors
2 - Push Button Switches for time set sgﬁ
(KIT)

1 - Switch for Time Hold
1 - Filter Cap WITH SPECS.
14 ' :ES$E1DT§§S“E” ‘Transtermer POSTPAID
2 - .01 Disc. Caps $1.50
9 - Carbon Resistors P.C. BOARD FOR ABOVE

$3.00 sach

THE S.D.I.D. KIT

Need to know when ten minutes is up? The S.D.1.D. will tell
you an be within ,01% every time. Amateur radio operators
asked us to develop and electronic 10 minute timer that would
be accurate, so we put our heads together and, by golly, we
have done it. Of course, if you are not an amateur, you could
use it to time hard boiled eggs, baths, arguments, etc.

THE KIT INCLUDES:
1 — Ten Minute Timer Chip 3 — Resistors

4 — Rectifiers 1— L.E.D.

3 —IN914 2 — Push Button Switches
1 — Filter Cap 1 — Speaker

2 — Disc Caps 1 — Transformer

3 — Transistors 1— P.C. Board

All you need to furnish is a line cord and case. We know what
you are thinking: “A kit that includes all of the above and is
accurate to within .01°% is bound to cost at least $5.95”. You
are so right — Don’t let the price scare you. It is prime quality
and guaranteed — With specs and postpaid,

$5.95

INTEL 1702A 2K ERASEABLE PROM'S §$6.95

We tell it like it is. We could have said these were
factory new, but here is the straight scoop. We bought
a load of new computer gear that contained a quantity
of 1702A’'s in sockets. We carefully removed the parts,
verified their guality, and are offering them on one heck
of a deal. First come, first served. Satisfaction
guaranteed.

DO YOU NEED A LARGE COMMON ANODE
READOUT AT A FANTASTIC PRICE!

”)" S. D. presents the MAN-64 by Monsanto - .40
inch character. All LED construction - not re-
flective bar type, fits 14 pin DIP, Brand new

and factory prime. Left D.P.
$1.59 ea. 6 for $7.50

PROFESSIONAL QUALITY STEREO HEADPHONES

Here is the kind of super deal that S. D. is famous for.
Treat your ears to a super sound at a super price. Soft
padded ear cushions, lightweight, fully adjustable
headband, long coiled cord, wide response. $6 Post
Paid - NEW IN ORIGINAL FACTORY BOXES

FAIRCHILD LED READOUTS - 68c DRIVER
FND-70. Common cathode. Right hand TRANSISTORS
decimal poinmt, .25 inch character. Prime 2MN3904 - NPN
new units. Perfect for clocks, frequency 2N3906 - PNP
counters, etc. 69¢ 10 For $6 8 for §1

2102 1K RAM'’s - 8 FOR $12.95

New units by National. We bought a load on a super
deal, hence this fantastic price.
Units tested for S500NS Speed.

SALE ON CUT LEAD SEMICONDUCTORS

Leads were cut for PCB insertion. Still very useable.
IN4148 Diode - 40/ %1 2N3904 (House #Transistor) -

FET'S BY TEXAS INSTRUMENTS

#T1S-75 but with an internal house number. TO0-92
plastic case. N Channel, Junction type FET,
SPECIAL 5 FOR $1

25/%1
INSTRUMENT KNOBS

Black with brushed aluminum insert. Medium size, very
attractive style, SPECIAL 5 FOR §1

SIGNETICS 1K P-ROM
825129 266 X 4. Bipolar, much faster AMP - 88c

than MOS devices. 50 NS. Tri-state | yroexe | Timers 2/$1.00

outputs. TTL compatible. Field program-

able, and features on chip address | 709CH - OP AMPS -

decoding. Perfect for microprogramming 5 for $1
applications. 16 pin DIP, With specs GE SCR C106B1

$2.85 epa 4 AMP 200P1V. Sensl-

TEXAS INSTRUMENTS 8 DIGIT tive Gate. 39¢

CALCULATOR CHIP TMSO 103NC

LM324a - QUAD 741 OP

FAIRCHILD BIG LED READOUTS

A big .50 inch easy to read character. Now available in
either common anode or common cathode. Take your
pick. Super low current drain, only 5 MA per segment

typical. YOUR
FND - 510 Common Anode CHOICE
FND - 503 Common Cathode $2 ea.

Four function. Same style as used in TI
pockel calculators., Faclory new unils
with specs. 99c each

IN4QO7. Faclory prime devices. 10 for

We Don’t

H.P.IS BACK!

No Rejecis or Retesis here — You Want
Quality? You have it with this popular 0.3"
L.E.D by Hewlett Packard. Fits Standard | .C.
Socket. Right hand DP.

5082-7740 — Commaon Cathode $1.25

6 for $6.00

1AMP 1000 PIV SILICON RECTIFIERS Sell Junk

$1.00

741C OP AMPS
Prime, factory tested and marked. Full
spec on all paramgters. Not re-tested,
functional only, units as sold by others
741 CH -TO-5 8 Lead Metal Can . . . 3/81
741CV - 8 Lead Mini Dip 4/%1

L747 JUMB D
By Litronix. 65 inch character. Common
anode. Outperforms SLA-3. perlect for
giant digital clocks. Only 20 MA. per
segment. Special - $2 50 ea. (Not Class 1)

DUAL 741 (5558)
Another S.D. “SPECIAL” — 2 — 741V in
one MINI DIP Package. These units were POSTAGE Orders under $10 add 75¢
bought from Xerox Corporation on handling. No C.0.D. Texas Res. add 5%
another of our super buys. They are tax
house numbered, but guaranteed prime.
They feature: No frenquency compensa-
tion required. Shorl circuil protection
Low power consumplion. No latch-up.
S.D. SPECIAL INTRODUCTORY PRICE

4/%1.00

We do not sell junk. Money back
guaraniee on every ilem. WE PAY

S. D. SALES CO.

P.O. BOX 28810
DALLAS, TEXAS 75228
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— 5 for $1

with 10 OAK
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B .4 electronie devices, Easily controls speeds of Eitﬂhg :1. 1NSO0S 600 10 for BSc
drills, brush type motors, ete, 115vac, rated at 110 - .| 1N4DOS& 800 10 for 98¢
watts, With varinble speed or dimming control in ‘| 1N40O7 1000 10 for1.29
heavy-duty aluminum case. 3 x 2% x 2. With diagram
and hookups,
MICROPROCESSORS!
PROGRAMMABLE TIMER DELAYS UP TO 5 DAYS ROMS! RAMS!
XR-2340 1 4-pin DIP Consists of l."l.-EIl'—wr:Ir.Jlined H;}hld'[ MsS! M"s'
programmable binary counter, osciliator, & controlie
flip-flap. 4V to 16V “IIFME Tnm’. and n-iwmi-ﬂium:r I $4 95 MEMORIES!
stability outperforms all others. FPower only mW. [ ]
i H‘ Programmable capability 266 stops, 8 separate E :g‘gg ;I&U::P;C;:;;Mf ------ iéggﬁ
sutputs, one for each counter. A 2102 ll]IE-I Sintie RAM. -2 2,88
O 1101 256 bit RAM 1.50
‘BEEPER" AND "DATER’' CLOCK ON THE CHIPS 0 1103 1024 bit RAM 2.95
~ MKSe3se Imagine a chip (MES0250) of alarm, date of the month E MMS5260 _1"24 RAM .- ua 1.95
“ BEDPDR “Heepin’" and sudible alarm! and direct drive to LED L] MM5262 2048 bit RAM ... 23.95
All others are external. It readouts. Roth requirs min- [] 2613 Character generator .. 12.50
6 5 glso fentures Internsl bright- imum current drain  &and [] MMS5203Q Eraceable PROM . 12.50
" pess control, The CTT7001 voltages, for either 4 to 6 [0 MM5202Q Erpceable PROM ., 9.98
reqilres external triggering LED readouts, 12 or 24 [0 1702A Erpceahle PROM ... 12.50
[ CT7001 Alarm and Date .1B. g8 hours. AM and PM. [] 8223 Programmable ROM .. 2.98
|
] COM2502 UART,. 40pln . .. .. ... $12.50 . .
TELE | COM2601 USRT, 40 pin . ....... 24.00 MAGNACRAFI
| TYPE (] KR-2376ST Keyboard encoder ROM . 12.50 P rack
r-.l EHIPS (] NMX-5010 10 channel multiplax 9.98 | REED RELAY IN A DI
: - One of the specinl out-
SPECTROL TYPE43RECTANGULAR Al e B
for you huhh}'iﬂdi; looking
for something oGiflerent 1n
] 100K ' ‘ can insert in standard 14-
] 200K ! Cermet sealed. Screw driver . pin IC socket. Rated at &
(1 250K adjust with idling and volts @ 160 ﬂ'“n ,ﬂ:?"-l
1 S00K stopa, Resistance =10 per- —~ SPST NC contacis, Jesignec
H 1 Meg cent, A4 watt, Size TB0 x Class 1 71DIF ta work with [meg:n_ltud cir=
L] 2 Meg $1.oo J .26 x .19, cuits. Max. IC rating 100
50 mils, breakdown voltage
T ] L] 100 VDC. Need= 1 t':u_ltt to
ch 1 break circuit. With built-in

G.E. DYNAMIC MIKE

glear responss for

types of ham, audio

a®, Gray impaci Ccase,

* Tean B B : -
e j‘lr.'”r[-:- [ feml f-icop T i f!!; = ,r jazat SR Ted ] atand, §-fr. of L'-.-h]t 1 n i
« Dust Resistant Construchion! : for plug and external (8 &
« Low Profile—0.3"" Max. Hi'!lf_'.iﬂ' Ahove PG it r;‘;‘r.l:l:”;:u:gnﬁlt.maﬂll:r ul{ﬁ! 1 szisn QI((

¢ ' ; LTV o rides highly ' * ! i

roly Pakn exclusive DIp SWITCHES, Provides & f
rl:'lllll.?ﬂ:'i'." ljow=cost means of manually programming & 3 for $6.00 "
r,..ri.--_:.-'n['miq-uamihmtﬂfg “H-..'ri‘?ﬂ]_']qrc-trnmr t'_lr_l_1|1lh_:
Each device rocker .Lrlugt;rl_"réil::’-T. ]:!f“:‘.;.':::ﬁrt:iil'l gL CLOCK CHIPS ON A --pip

gy} e ¥ I ___-I- i

different ]'i_fxf“i;;:?“;g !ui heat-reaistant glass-filled O] MM3E311  S-digit 28-Pia $5.50
ECONOM - " 1 ¢ =ocket or L= 7 MMEELIZ2 4A-digit 24-Pim .50
avion material., Fita into 14-pin P Y S MMS3I1Y & -dight 28-Pin 5. 80
phospher hronze gold-plated connections e 'E-uh:'?.lrll‘ L, MM5314  G-digit 24-Pin et
ase tno! Each switch rated at 'iﬂnn_q.u-ﬂc;hﬂ'lﬂ'l&.-:" wirnnara [ MBS St S0P alarm 590
B SHEETH ] MMEI1E-8 no alarm 3.08°

& 100 ma, Meets MIL gpecs Size %4 X

el

LITRONIXI

MONSANTO! XCITON!

OPCOALI

.340x.260 240x.200
Jumbo Medium
7 Red ] Red
| Gresn 0 Yellow
L Yellow [ Greesn
[ | Amber O Amber
Ll Clear ] Clear
Micro .210x.125
[0 Red [l Yellow
L] Gresn 1 Amber
Micro ( Axial) MY-50 style
=[] MV-50 Clear ... .10 for 51.
— . [] MV-58 Red . .. .. g far E1.
Termsd ndd pomiage Rated: net 00

Phane Orders; Wakefleld, Mass, (6171 246-3820

Retall: 16-18 el Carmine St., Wakefield, Maa=,
ol Water Streel) C00D."S MAY HE PHONED

20c CATALDGE Fiber Qptics, W', Sew's. Pt
MiNiMUM ORDER — §4.00

POLY PAKS

P.O.BOX 942A-2 LYNNFIELD MASS, 01940
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The general rejoicing was cut shor
when we started to come back to a
W9 which had been calling, only to
se¢ the Bird wattmeter drop off
rapidly to zilch ... followed by a
little curl of smoke from the TPL
amplifier. Well, thank heavens we'd
made one contact before Murphy
took over, zapping the most expensive
and hard to replace part of the
System.

Oscarites . . . we shall return.

OH PIONEER!

Many of wus reflect, as we drive
along listening to the idle chatter
coming throuah the repeater, that
radio amateurs have been outstanding
in their pioneering work . . . and we
wonder how we might be able to do
something of value. It's a little de
pressing to think of being up against a
professional laboratory or a well-fund-
ed government grant project, but the
fact is that there are many areas where
we have a decided advantage,

An article in the December issue of
Modern Photography pointed out how
much work there is to be done in the
field of Kirlian photography . . . a sort
of electronic photography discovered
by Semyon and Valentina Kirlian in
the Soviet Union. There was quite a
bit about this in the pocket book
Psychic Discoveries Behind the Iron
Curtain. The pictures are made hy
using a low current supply, around
10,000 volts, and putting the film and
subject between two plates with this
voitage on them . . . exposure around
two to six seconds. What results ap-
pears to be tied in somewhat with the
human aura, plus some other impos-
sible-to-explain effects,

A Kirlian photograph of a leaf, part
of which had been cut away, still
showed the complete leafl Bright
points of light appear on photos of
hands and these appear to be concen
trated at the same points used by

acupuncture!
This is a new field 1o research, is
relatively inexpensive, and would

seem deally suited to many radio
amateurs who have the needed com-
bination of electronic and photo-
graphic experience,

Another area ripe for the lone
individual, and not requiring a lot of
lab equipment, is the development of
computer programs for the new mi-
croprocessors . . . the major weak link
in the growth of computers today.
The writing of complex computer
programs i1s necessarily the work of an
individual, and the time required is of
an order that greatly restricts com

NTORIAL BY WAYNE GREEN

mercial companies from just paying
someone to do the job.

While an amateur radio set is ready
to use when you plug it in and turn it
on, like just about every other elec-
tronic device with which we are fam-
ilar . . . not so the computer. Your
not inexpensive microcomputer will
just sit there and not do a dammed
thing when you plug it in and turn it
on , .. unless you have some program-
ming 10 get it going. Newer systems
such as the 6800 series computers
have a ROM included which has the
programs on it to get the system up
and running, but the B8080-based
systems don’t . ., as yet

As of this date, to the best of my
knowledge, none of the microproces
sors have anything much more than
Basic language ready to use, The
Altair Extended Basic is being worked
on and should be ready before long,
but it’s taken a lot longer than anyone
thought it would to get the bugs out
of it, Also, as far as | know, none of
the systems are yet ready to use
floppy disks, mag tape, or even
cassette tape for much more than
program entry. All of these things call
for programs to be written . . . and
that means a lot of time and work.
This also means that there is a very
wide open opportunity for some
people to contribute substantially to
the progress of microcomputers.

READER SERVICE

Now look here, good buddies, |
don’t want to come off as a scold, but
the reader service department has
been griping something fierce to me
that there are several readers who have
not been holding up their end of
things ... that they haven't been
sending in their reader service
requests, Mary, who takes care of that
department, has those great big liquid
brown eyes and if you could see the
tears well up in them when she runs
out of labels to send our advertisers
you would run, not walk to your mail
box and send in for some of her loving
care.

Yes, | know you don't want to rip
up the magazine, and you don't have
to ... if you don't have a copier
handy then just make a note of the
advertisers or the numbers of them on
a card or shred of paper and send it in
to Mary ... she's a lovely person.
Please don’t be callous and crue! and
forget our Mary.

Look, just because you ask for
information doesn’t mean you have to
buy something ... at least not from
every advertiser,

Well, anyway get busy and
mark the heck out of that coupon . ..
okay’ =



The radio
that makes the most

of your money:

Look around anywhere, and we doubt if yvou'll find a base
transceiver with a power-to-price ratio as good as the Yaesu
FT-401B. This is a radio with everything you've ever wanted
for ease of operation, round-the-world coverage, and feature
upon feature in both the transmitting and receiving sections.
Including 560 watts SSB PEP, and 80 meter through 10
meter transceiving coverage. What's more, the FT-401B is
backed up by a strong warranty, a nationwide dealer net-
WOrk and convenient service.

So if you're ready to power up to one of the world's
mMost popular rigs, get the radio. The FT-401B. From the
world’s leading manufacturer of amateur radio gear,

See your dealer or write for our catalog. Yaesu Musen
USA, Inc., 7625 E. Rosecrans, No. 29 Paramount, Ca. 90723,

ESU

N2\
The radio.
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KIM murti-2000

KLM ELECTRONICS

o &
WATT SC;I.JD STATE

POWER AMPLIFIER gl

FEATURES ™

e Full compatibility with KLM Linear Amplifiers
oPLL Synthesizer covers 144-148 MHz
eSeparate VX0 and RIT for full between-channel tuning

eSimplex or Selectable up or down 600 kHz offset for repeater operation
e Three Selectable priority channels

e Multi-Mode operation CW/SSB/NBFM/WBFM

eBuilt-in AC and DC power supplies, noise blanker, squelch and RF gain control
eSelectable 1 watt or 10 watt

eSeparate S-/ power and frequency deviation meters

eBuilt-in test (call) tone and touch-tone provision

e Excellent sensitivity (.3uV for 12 dB SINAD)

eSuperior immunity to crossmodulation and intermodulation

795%

KLM ELECTRONICS

17025 LAUREL ROAD * MORGAN HILL, CA 95037
(408) 226-1780, 779-7363
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