
•

"

• Ham PR

IC Guide

Op Amps

Computers

Synthesizer

FAX System

TTY Keyboard

Regulated Supplies



.- rB JJ

the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With 0 db
db-

-Gain compared to '12 wave dipole
-FCC accepted for repeater application

mechanical
Vertical element-117"

long. 1·1/S" telescopic
to 3/S" OD high
strength aluminum

Radials-four. 21" x 3/16"
OD aluminum rod

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supportinq

Mounting-fits vertical
pipe up to 1·3/4" OD

electrical

6 db. gain over 11, wave dipole

Omnidirectional radiation pattern

Maximum radiation-at horizon

50 ohm feed impedance

Field adjustable-14o-150 MHz

SWR at resonance-1.2: 1 measured at antenna

Sandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/B wave lower section, Y.. wave
phasing, 5/S wave upper section

The gain you gain-you gain
transmitting and receiving
get both with Hustler!

15800 commerce pan.: drive,

brook POrk.001044142
~~;cs
Uorporotlo L- -'

Exporter: Roburn Agencies, Inc.,
New York, N.Y.

THE HUSTLER MASTER GAINER

MODEL G6-144·AAvailable ~rolll I
all distnbut~rs he bestl
who recognize t



K7YPG 22 Build a Deluxe TIY Keyboard

WB2NEL 33 Op Amps: Basi c Primer

W2NSD/1 40 Computers are Here - Are You Ready?

CALVIN 50 0-60 Hz Synthesizer

WB8DQT 60 A Satellite Fax System You Can Bu ild

W1HCI 69 Dispelling the Mystery

of Regul ated Supplies

WB0DWV 87 Digital Logic -

Down Through the Months

BACH 102 Megger For Peanuts

W21AT 109 Say, OM, Are You a Computer?

W2AOO 114 Digital Clock Time Bases

W1BNN 11 9 Fast Dive on Five

W8LWS 129 Introducing the Opdesk

K1 CLL 132 The 432er Goes Power -

Like 11 00 Milliwatts

WA2KBZ 160 Ham PR vs Chaos

PATIERSON 166 Busy Hams Benefit Baja

2 Never Say Die 96 Looking West

# 181 OCT 1975 4 Be My Guest 100 Social Events
8 Letters 101 Corrections

10 Ancient A viator 125 Hamburglar
11 AMSAT 125 Ham Help
12 Contests 150 Caveat Emptor
16 New Produ cts 192 Advertiser Index
18 Networks 192 Propagation

COVEA : Photo courtesy of Karl
Schulte WA2KBZ. Article begins
on page 160.

73 Magazine is published monthly by 73, tnc., Peterborough , New Hampshire 03458. Subscription retes are 58 for o ne
year in North American and U.S. Zip Code areas oversees, 59 per year elsewhere. Three yean, S 16 and $1 7 overseas .
Second class postage paid a t Peterborough, New Hampshire 03458 and a t additional mailing offices. Phone :
603·924·3873. Microfilm edition of 73 available from University Microfilms, A nn A rbor MI 48106. Magnetic tapes
ilvailable from Science for the Blind, 332 Rock Hill Rd., Bala Cynwyd PA 19904. Entire conten ts copyrigh t 1975 by 73
Inc. Peterborough, NH 03458,



EDITOR/P UBLISHER
Wayne Gteen W2NSO/ l

MANAGER
Virginia LOndner G,nn
MANAGING EDITOR
John C. Bu<nell

ASSISTANT EDITORS
Aiel< Barvick~ WB4AV H
Fred R. GOldst ein WB2ZJQl l
Susan G. Ph itbri(:k

PRODUCTION MANAGER
Lynn Paneioora·Fr_

ART DEPARTMENT
Nancy El tle
Neal K8 <Wlel
Peri Mahoney
Bob Sawyer

PRINTER
Bill Mahoney
PR INTER'S DEVIL
Brent Lev.ter

PHOTOGRAPHY
Bill Hey dolph

TYPESE TT ING
Barba, e J . U lli

ADVERTISING
Bill Ed_d1 WB6BE O/l
Nancy Ouff

COMPTROLLER
Knud E. M. Kelle r KV4GGII
MAR KETING
Lorraine Morton
T heresa Tou$Sllint

CIRCULATION
Barbi.... Block
Sussn C~ndle r

Pet (ie; lenbl8rg
Dorothy Gibson
Pearl Lahey
C~rlene Lawl er
Milrge McC¥thy
Judy Weter""'n
INVENTORY CONTROL
Marshall Raymond

Pl.ANT MAINTENANCE
Bill Barry
Elaine Marc iar

ASSOC IATES
Robert Baker WA1SCX
E. H. 8Iornen WBlIIllX
Schley eoll WB9 LHO
Tom OiBia.. W88KZD
Tarry FOk WB4JF I
W. Saoll"'r Green
Dave Ingram K4TWJ
Joe K_ G3ZCZ
Bill Paster l\8k WA61T F
John SC......ltz W2EEY
Wallar $con K8 DIZ
Pel...- A . Stark K20AW
Bill Turner WA0ABI

DRAFTING
B~I Morallo
Lynn Malo
T. M. Grah.... Jr. WSFKW

ARE THE FUN MACHINES
GOING SOUR?

A couple of years ago I began to
notice a defini te change in repeater
operating. I thought it was just up in
New England, but the more I got
around the country, the more I found
that the pattern was appeari ng just
about everywhere.

Scene: A visitor in a new area with
a two meter FM rig in his car. He
kerchunks a repeater and finds that
the signal is excellent . Next he ca lls in,
using universall y accepted procedure
. . . "K l FYP mobile one standing by."
All is okay so far, but what hap pens
next?

In most cases our visitor will hear
absolu tely nothing. In perhaps 20% of
the cases he will be met after a few
seconds b y, "K1APA, t his is
WA1EJU, are you on frequency?"
Thus our visito r knows that not only
are there people lis tening to the
repeater, bu t tha t they are going out
of their way to let him know th at
they don't want to talk with h im.

Does th is happen on your repeater?
A recent visit to San Antonio

resulted in this happen ing to me at
least six times, with the o nly con tact
made being with another visiting
mobile. I never did get an answer from
one single local amateur! In Dallas I
did a little be tter, but the resu lt on
most repeaters was as above. Ditto
Phoenix and Albuquerque. Not ditto
Salt Lake, thank heavens.

You don't have to be a visito r to
have this happen to you either. I hear
it happening every day to most ope
who jus t come on and announce that
they are available for contact.

Now, before you get uptight and
defensive about this, let's ta ke a look
at a possible cause of this pheno
menon. I suspect that it is a natu ral
resu lt of t he present FCC regs. I won 't
go as far as to say that I think the
rules are ruin ing FM, but a good deal
of the fun sure has gone out of it for a
lot of us.

The probable culpri t, I suspect, is
that abomination, t he three minute
t imer. In the day when there were
more operators than repeaters and

EDI TORI AL B Y WAYNE GREEN

th ere was some rational re ason for
limiting the t ime any user cou ld talk,
perhaps a timer made sense. But
today, when most repeaters are just
sitting there unused, timers se rve no
practical purpose. To the cont rary,
they put a heavy weigh t o n any
atte mpt at a contact.

So how many times will you call
some chap who you don't know and
go through the usual repeater routine
of getti ng his name, what he is using.
where he is located , and the over,
before the clock turn s th e repeater
off? The next br ief burst of talk has
no t ime to get anywhere and both of
you decide the best bet is to just shut
up a nd "l eave the repeater fo r
someo ne else to use." Baloney, they
don't have any better use fo r it than
you do , so it sits there silen tly, a
monument to restrictive legislation.

If anyone figures out how to get an
interesting contact going under these
co nditions, the pages of 73 are wide
open. We desperate ly need a brea k
throu !ll like this to save FM and
repeaters from a boredom which is
almost beyond description .

Sure, once you get to know some
chaps you can jolly with them, and
you may even be able to get an
interest ing conversat io n going. It 's
rare, as any dedicated repeater listener
will testify, but it does happen. But
with a newcomer? Hard ly ever.

Let's put it thi s way: If you ever
chance upon a contact that you find
really in terest ing on a repeater I su re
wish you would qu ickly turn on ~

cassette recorder and tape it so I can
hear this epochal contact. Surprise me
and get me to apologize.

In the meanwhile, now that what 's
his name is o ut of the d river's seat at
the FCC, let's see if we ca n get those
repeater regs improved. Honestly, can
you think of any good reason for a
three minute timer th ese days? Just
because commercia l repeaters need
them is not a valid reason for amateur
repeaters. How about f ive minutes . . .
or even ten? If you'll give me ten
minutes I' ll not on ly talk your ea r off ,
I'll be inte resting .. . and I' ll have a
chance to get you going on something

2 •• 73 MAGAZIN E
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should be a fact by the time th is
reaches print> . Tbeh plan is to use an
audio cassette system for inexpensive
bu lk memory storage.

N e xt I v is i t e d MIT S in
Albuque rque, and got a good look at
their Altai r 8800 compute r system
which they have wo rking. The Altair,
which was introduced back in
January, uses the Intel 8080 micro
processor chip, and MITS says they
have shipped over 5000 units to date.
The Altair runs $439 in kit fo rm and
$62 1 assembled and checked. I've had
letters from many 73 readers who
have put th is one toget her.

My next stop was Southwest
Technical Products in San Antonio,
where I go t a real surprise. S I/o!TPC has
been selli ng an inexpensive television
typewriter kit which is great fo r
Telety pe use, o r as a computer input!
output unit. I'd put one t ogether a
few weeks ago and it wo rked great.
Howeve r, I don't recall t he TV
Typewriter even being mentioned
during my visit .. • the ir soon to be
released M6800 compute r kit was the
main subject. They had the un it
worki ng and gave me a demo. This
should be ready in kit form by mid
November.

MITS had a couple of surprises for
me. One was the news that they wilt
soo n be announcing an M6800 based
comp ute r in addit ion to their 8080
unit. The other was how well their
8800 system worked. T hey loaded the
compu te r from a cassette with Basic
language and it was soon ready for
setting up programs of considerable
sop histicat ion. It was at about this
time that I stopped t hinking of micro
compute r systems as being inferior to

Continued on page 126
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Tucker Electronics in Richardson, Texas. Well worth a visit if you get in the
Dallas area. Fantastic selection of ham gear, new and used.
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At any rate, let ' s t ry to do what we
can to remember that FM means Fun
Mode and make repeaters fun for
everyone we hear coming throu!fl.

BYTE Trip

With more and more gear coming
on the market for the computer
hobby ist, and wi th the first issue of
BYT E in th e mail, I took off a few
days to get out west and see first hand
what was going on in the small
computer systems business. Naturally
I took along a 2m rig.

T he first stop was Salt Lake and a
visit to a brand new firm, Sphere
Corp., which is getting ready to put
out a Mo to rola M6800 based
compute r system. Their $650 kit
inc ludes a computer, keyboard and
output for using a television set as a
monitor. They had their system up
and running when I visi ted, with a
couple small bugs to work out before
getting into full production (which

Ed Juge in front of his place in Ft. Worth - just off the freeway. Ed is one
of the nice guys in the ham business - so be sure to say hello to him.

that you enjoy and that I want to hear
about.

Anyone out there feel like
pet itio ning the FCC to get rid of that
three minute nonsense?

Okay, I know, there are some
repeate rs where there are so many
users that there just has to be a timer.
But does this mean tha t every repeater
has to have one? And I'll bet you that
the no time out repeater will be a lot
more interest ing to monitor than the
timed ones. Any takers on that bet?

If you listen around the country as
much as I do, you'll soon find that
about 9()';l1; of the repeaters are not
bein g used 95% of the time, and that
is a lot of non-use. Obviously
something is wrong . . . if it isn't
timers, what is it?

SUGGESTION

As an inter im solution t o t his
growing misery, perhaps some frank
discussion at the next repeater club
meeting might be in order. It wouldn't
hurt to try to wo rk out some stop-gap
measures such as a firm vow to
encourage those chaps monitoring the
repeater to make an effort to be
hospitable to visitors.

Even after almost fo rty years of
trying to cope with getting into
interesting conversations on the air I
have little to offer. Sometimes the
ch emistry is there and we have a great
t ime - sometimes there is no way in
the world that I can get the other
chap to make an interesting contri
bu tion to the contact. It's a lot easier
wit h fellows I've known personally, of
course, since we've had the
opportunity to pursue some duplex
eyeball conversations and have thus
established some areas of mutu al
interest other than my magnet ic
mount antenna.
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BE MY GUEST
Vi.'\ il ing r;t·w.'i [rom arou tul th e glu lw.

ee Thank God for Amateur Radio"

Keep Breathing

73 is happy to be able to presenr this comment, along w;rh the letter to
which it refers. The Indian River Amateur Radio Club of Florida is certsintv
worthy of emulation. - Ed.

This is my first letter to a ham magazine. I am writing in to protest the way I was
treated while work ing for my Novice license. I do, however, wa nt to say that I have met a
few amateurs who did help me. But for the most part I was treated as if I did not exist . I
did join an amateur radio club, only to find the club was of little or no help . When I
would ask one of them to help me with code they would say they had no time . 'Mlen I
would ask one 01 them to help me with theory the answer was there WdS nothing they
could do to help me. Well, the fact rema ins that I am one of those people who, finding a
wall in front of hi m, will figh t to overcome it, and I did - I have my Novice license and
the thing that kept me going was the thought of being able to walk in and tell them that
even without their help I got my license. Most people are not like that - if they hit a wall
like that they give up. Proof of that is shown by the fact that I brought 3 friends who are
very interested in radio to the club and only one of them stayed. I think these hams who
think themselves so great had better wake up to the fact that they are going to lose to CB
operation many would-be hams because of their way of treating newcomers.

Wayne S. Gatemen WN1UXS
Newton Centre MA

Down in the vi llage last week , we
ran across one of the loca l QRPe rs,
newly entered on the Honor Roll. We
had expected that this one would be
happy. He was not .

" Sure I made t he Honor Roll," he
said, " but I'm right on the bottom
level. Right as low as you can get. And
with no action in some of the DXCC
cou ntries for fifteen years or more,
and a ll those deleted countries, I'll
most likely stay righ t on the bottom.
Honor Roll? Big deatl!"

We thought this over for a bit,
f iguring that it wou Id help to keep
him talk ing. The QRPer shrugged at
our urgings.

" Look," he said, "su re I started late
and was not DXing until I was twenty
eight years old . But with all those
inactive countries plus those deleted
ones, the only way I can gain on those
high numbers is to out-live them. The
onl y way, and already I'm getting
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around t he bend myself . A long ways
around the bend !"

Son of a Gun, what cou ld we say to
all of this? For tru ly the Honor Roll
honors those who started early and
stayed la te. And a late sta rte r may
never get by the lower echelons. And
it has been noted that those DXers
with a strong hope for posterity
remembrance and t he burnishing of
the family name are the ones who do
not enroll their eldest son in an Ivy
League college at a tende r age but get
him DXing. All you need is a half
centu ry ahead of you and you are
bound to be among the honored. And
the pure in heart and the avoidance of
tobacco, alcohol , night a ir, wild
women and other distractions will
certa inly help.

But most of all , keep breathing .. .

Reprinted from the West Coast OX
Bulletin, August 12, 1975.

This comment is in response to
Wayne WN1UXS, who wrote in the
August 75 issue that he had troub le
getting help from local hams in
Newton Centre, Mass. , when he was
wo rking on his Novice t icket.

Well Wayne, this is also my first
letter to a magazine, but my story is
quite different. I am a 54 year old
aspiring Novice, d isabled from heart
disease, having had open heart surgery
twice in the past three years and been
in the hospital 16 times in that same
period. I learned the code in the
hosp ital as I did the t heory, BUT, and
a BIG BUT at that, I had help . A lot
of it too, and it all came from those
guys that you referred to as "hams
who think themselves great".

They fou nd out about my des ire to
be a ham, one I've had for over forty
years, but was always too busy to
start. Then they brought me the
ap p rop riate ham publications to
study, a key with an oscillator, and a
code course on tape. They advised me
on the purchase of my gear, put up
my antennas, then invited me to jo in
the ir club . They have contribu ted
many hours of their own time in a
school for aspiring hams. They
annually put on an Amateur Radio
Cou rse th rough t he local adult
education system at our high school.
It is a 16 ~ek course, two nights a
week, that only costs $2.00. The
inst ructors are al l members of the
Ind ian River Amateu r Radio Club.
They volunteer their time. They have
bought and given to eight libraries
(fou r of them high school li braries)
complete sets of ham publicat ions.

Yes Wayne, they are a great bunch
of guys. They enjoy their work and
ham radio. A recent example of th is is
one which I was happy to part icipate
in. A black family moved into an
otherwise wh ite neighborhood . No
one burned them out. Instead they
found out he was disabled and also a
ham. so they put up a tower, rotor

73 MAGAZINE



"count to three"
Here , reprinted from

Communications News, is an interview
with Charlie Higginbotham, which
provides some insight to how things
are going with amateur radio FCC
wise. Reprinted by permission of
Communications News, August, 1975,
Ken Bourne K9GHR, editor.

Charles Higginbotham, chief of the
FCC's Safety and Specia l Rad io
Services Bureau , was recently inter
viewed by CN Managing Editor Ken
Bou rne on matters currently affecting
two-way rad io u sers.

Prio r to his appo intment, Higgin 
botham had been chief of the
Ind ust ria l and Public Safety Rules
Division. He joined the Commission in
1948 as an electronics engi neer.
Before comi ng to the FCC, he had
worked with United Airlines and had
served in the United States Navy . He
attended the American Univers ity and
is a registered p rofessional engi neer.
He has partic ipated in ma ny areas of
t h e Commission 's responsibility
including Broadcasting, Marine, and.
fo r the last 20 years, has been
involved in ru lemaking and regu la to ry
act ivities in t he private lan dmob ile
and microwave services (Public Safety,
Industrial, and Land Transportation ).
He is a Fello w of The Radio Club of
America .

The fo ll owing interv iew took place
on J une 5, and began with a dis
cussion on the temporary stay issued
by the Uni ted States Circuit Cou rt of
Appeals agai nst granting licenses for
o pera t ion on 900 MHz. (The stay has
since been lifted, with respect to
private and cellular systems.)

and a six element beam. It t oo k th ree
weekends, bu t it was a great ex
perience. The food served by the
grateful ham's wife made it all worth
while .

You might ask who these guys are
who a re do ing so much? Well they are
the same guys who are part of a team
at the Space Center which put Oscar 6
and 7 in orbit , our men o n the moon,
launched nume rous T itans, Minute
me n and Poseido ns - and no w have
added Apollo/Soyuz to that long list .

OCTOBER 1975

BOURNE: Were any licenses about
ready to be issued before the United
Stares Circuit Court o f Appeals ruling
on the temporary scay?

HIGGINBOTHAM: No. They were
not. The temporary stay was issued
some weeks ago. The o nly application
we had pending, I believe, is one of
the City of Chicago. I believe that that
was referenced in our filing with the
Court. I believe we had one other
application submitted on a Form 400
with a request for wai ver that he be
permitted to fi le, in advance of the
availabi lity of ou r attachment which
the Commission adopted , and sa id we
would not accept applications until
the form was approved , and that form
has not yet been approved . (Editor's
note: Since this interview was made
on June 4, the form was approved by
GSA.) So that's where we stand . We
are just marking t ime until we see
what the Cou rt does with the stay .

BOUR NE: Has any 900 MHz
equipment been type-accepted by the
FCC?

HIGGINBOTHAM: I believe there is
one p iece of 900 MHz equ ipment
type-accepted. by Motorola . That I
be lieve is a co nvent io nal transmitter.

BOURNE: How many proposals in
the Safety and Special Radio Services
Bureau are currently awaiting final
rulemaking?

HIGGINBOTHAM: We have Aviation,
Amateur, Marine, Citizens and Land
Mobile. I think we are fai rly current
on pend ing rulemak ings. I don 't

They are also t he loca l Little League
coaches, Sunday School teache rs,
Scout leaders, Coast Guard AUll;i liary
and whatever else you might want to
add.

Yes Way ne, I feel sorry fo r you and
your commu nity if t he local hams are
indeed as you have described them. I
find that hard to bel ieve with my
experience. Let us no t judge t hem
that way. Maybe you d id n't approach
them properly. Maybe you r att itude
wasn't just right. I don't know what it

believe we have very many loose ends
hanging. The Commission recently
concluded the Pub lic Safety nonvoice
rulemaking.

BOURNE: That was just for Public
Safety. correct?

HI GG INBOTH AM Yes. We had , a
number of years ago, amended the
Indust rial ru les to provid e fo r the
two-second nonvolce operations. T he
Public Safety rules in the Police and
Fire area are a little bit different.
They allow the cont inuat io n of the
taped voice alarms, whe re they
indicated there was a need for the
patrolman on the street or the auto
mob ile to get a direct ve rbal message
ra ther than some sort of a digital
reado ut in the car.

BOURNE : Speaking of nonvoice. do
you personally expect A TIS (the
FCC's proposal for automatic trens
mitter identification systems) to
work?

HIGGI NBOTHAM: It depends on
what you mean by "work" . If you are
asking me if it 's techn ically feas ible,
the answer to that is, I don' t th ink
there's any real question . We have
systems in operation today in our
various services, and each , of co urse,
noncompatible with t he others, but
any one o f them, I think, is probab ly
capab le of performing the automatic
transmitter identification function. I
think it gets to be more difficult when
we start ta lk ing about devising a single
system, because that means that you
have to pick a system out - and

was, but I sure hope it has corrected
itse lf.

Amateu r Radio is alive and well
here in the deep South, and if yo u or
anyone reading this is ever in our area,
PLEAS E feel f ree to join us at our
meeti ngs. The coffee and donuts are
on us.

Thank God for Amateur Radio and
for the Indian River Amateur Radio
Club.

Joe Rubino
Coco a Beach F L
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Dig it out

and loan it

maybe one that is in current use or
maybe one nobody uses - and th en
everyone has to convert to that. So I
t hink there is so me reluctance on the
part o f various manufacturers to
proceed . Some of them feel that when
you do that you freeze the state of
the art. That may be true, I d on't
know.

BOURNE: What would prevent, say,
an unscrupulous dealer from pro
gramming in some "noncstt signs" on
a CB radio, once this went in to e ffect?

HIGGINBOTHAM: Nothing.

BOURNE: Is there any way you can
prevent that from happening by
insisting on a particular design?

HIGGINBOTHAM In CB. at least

At vario us t imes commen ts have
appeared emphasizing the need to get
more young people involved in
Amateu r Radio . At t he present time
junio r h igh and h igh school students
are not f inancia lly encouraged to stick
with ham radio . Think about the
prices you saw last t ime you browsed
through your local rad io dealer's
showroom. Even the most basic, used
Novice station will cost about $ 100.
For a young student that is a tre
mendous amount of money.

And then th ink o f how you might
react if you r son (or d aughter) came
home and announced that he wanted
to spend all of his savings o n an old
battered p iece of hobby eq uipme nt.
And if the Novice does persi st and get
his General license, the situation does
not imp rove. Even the simplest SSB
statio n will cost $500 o r so when you
inc lude the power supply and a micro
phone. Th ink abou t when you were in
high school. It was hard enough to
save $30 so you could take you r
gir lfr ie nd to the prom. It mu st be a bit
d iscou raging fo r young hams to look
at the " bargain" prices of ham rigs
advertised in the magazines.

The young ham might get a part
t ime job , bu t it wo n' t be easy for h im
to go to school, do his homework , a
few chores around the house , wo rk
part time , and st ill have any time left
to do some operat ing.
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some manufac turers have ind icated
maybe one way to do it is to build
into it. at the factory, the serial
nu mber. That certainly is a wo rkab le
system, if you bear in mind th at
p robably any system that cou ld be
devised can be defeated . It's probably
easier to jury rig the device b y pu tting
in phony ca ll sig n, if it's done by a
dealer or service man . But th at
compou nds ou r p roblem jf we go the
serial nu mber route, because it means
we then do not have a record of
licenses, but a record of every tran s-
mitter sold. That cou ld get to be a
pretty b ig and expensive d ata file.

BOURNE: The FCC has stated that
the Class £ CB docket has been
deterred, pending the outcome of
several other dockets, including A TIS.

As for b ui lding, it is impossible for
an inexperienced bu ilder with a small
junk box to build a complex multi
band SSB rig with th e same versatili ty
a nd e ase of operat ion as the
commercial equipme nt fo r a lo wer
pnce.

So, wha t can we do abou t all th is?
We ll, fo r starters, remember that old
Novice rig of yours t hat is stored away
in the corner of the basement? Dig it
o ut and loan it to that junior high boy
who just passed his Novice test . Spend
a few minutes showing him how to
use it and you won't have to worry
too much. I can guaran tee t hat the rig
will get some use instead of gathering
du st .

Or, invite a Novice over to your
shack some evening and let him work
some OX. Very few Novices have a
beam or a linear, and would get a
thr ill ou t of using yours for an hour or
two .

Help th e h igh schoo l rad io club set
up a station. If your local radio club
d oesn't have a clu b station, set one up
and make it available!

It doesn't take muc h on your part
and it might stop so me valuable you ng
hams fro m d ropping out.

Mark Aaker WB9NAI
Eau Claire WI

That would bring up the question,
what would prevent a Class £ CBer
from purchasing an Amateur Radio
transmitter on the 220 MHz band and
putting it on Class E - whether it's
2 18-220 MHz or whatever your
current thinking is for a Class E band?

HIGGINBOTHAM: I th ink there is a
very good chance that wil l happen.

BOURNE: So that would defea t A TIS
en tirely, wouldn't it?

HIGGINBOTHAM: Yes, it would. As
a matte r of fact , I think there is a
good chance that if we have Class E, it
w ill bring abou t some rise in
unau tho rize d operation in t he
Amateur bands. I am more concerned
about that than the o ther way. I th ink
the bulk of CBers will not try to
defea t the circu itry . You see , with t he
present system, with off-the-shelf
equipment. and partly encouraged by
de ale rs, ma yb e su b sta ntia ll y
encouraged by dealers, they have said,
maybe in the interest o f mak ing an
immediate sale, "I 'll make t his equip
ment immediate ly and to ensure that
othe r people wilt talk to you, wh y
don't you use a han dle, and here is a
list of handles." I know a lot of that is
going on. In my speech at Las Vegas
(NEWCOM show), I covered th at
point. I also adm itted that , while I
had some problems with the way the
industry had gone, the FCC was not
entire ly b lameless, because we so rt o f
failed to try to shoulder ou r enforce
me nt. And we have had and have
unrealistic rules. Docket 20 120 is
intended to kind of get sta rted
towards bringing the rules into the
real world. They still need a lot of
reregulating. They need to be written
in words that people can understand,
and they could be less verbal. I th ink
the fact that th e Commission agreed
to propose to expand the Class 0
Service indicated it hasn 't given u p
hope of making a bener o rder service
out of it.

BOURNE: But just listening to it, it
almost sounds hopeless. Do you,
personally, listen to CB?

HIGGINBOTHAM I have to confess I
don't. I've been th inking about buying
a u ni t and setting it (in my office) .

BOURNE : H o w abo u t t h e
Commissioners? Do any of them listen
to C8?

Continued on page 97
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Div. of Communications, Inc.
Haverhill and York Sts.
Andover, Mass. 01810

569.95

ND yau can

REALLY CARRY
it with yau!

Telecommunication Control SYSTEMS

Our Touch tone encoder comes encased in a beautiful pocket
secretary and features-
• A built-in speaker for acoustic coupling
• Miniature phone jack with cord for plug-in use
• Self-contained 9 volt power source
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I have been receiving OST for many
months now, and have learned abso
lute ly not hing from it. As a beginner
in the elec tro nics f ie ld, I find that t he
OST editors bore me with their
elaborate technical articles, seeming to
have no conside ration fo r the beginner
and Nov ice. The d ays are few and far
between when I can pick up my latest
issue of OST and actually understand
what I' m read ing. I think they are
centering arou nd the EE wit h a
college degree, a load of cash in his
pocket, and a junk box a mile high.
T he average ham with a genera l
knowledge of electronics and a
modest income doesn't, in my
opinion, give a btenketv-btenk about
i-f responses in his doub le-bala nced
mixer, or bu ild ing a converter for
Oscar. T he interest just isn't there,
and you can't force it by constantly
p ri nt ing that type of article. Su rely
those articles are important and mean
a lot to many hams, but they have
their place and time . They belong in
the pu blications, but WHY SO@f/.--#:
MUCH??? I' m sick and ti red of
reading about docket 20282, the RFI
Bill, and the ARR l's beloved National
Conventio n. QST's attitude is go ing to
wipe me o ff their subscrip t ion list . . .
and very soon.

If you think I'm an old man of 150
babbling away, you're wrong . I'm a 16
year o ld Advanced licensee, and I fee l
we need better articles in our pu b lica
tions - different antenna designs and
construction stories, NOT JUST TWO
METE R F M, bu t eve rything else as
well. We need more USE FUland
CHEAPER projects to build - good
practice for the begi nn er. And HEY,

Mr. G E NER AL , Mr. ADVA NCED,
and Mr. EXTRA CLASS, how about a
helping hand to those little Novices
and soon-to-be operators over there?
Because who's going to operate when
you're gone? I think OST has done

-nothtnq except make money, and I've
had enough o f it.

I ....EFt I. 1.\ /, U U.". I/'1':U

In these days of so many moans
and complaints, I think a bouquet is
deserved . You r special ra te 2000 OSls
have bee n received . I' m very pleased
with the printing and the OSl itself .
Thanks for the bargain!

H. Gordon Wightman VE5X U
Regina, Saskatchewa n

Mr. Larsen also submit ted photostatic
evidence of the bases for his
complaint and - un fortunately 
every word in his letter appears to be
the tru th. - Ed.

I just got my August issue of 73
and the first thing I read was the
lette rs. I was interested in t he article,
"The Bad .. .", by Sco tty Botto m
fro m Worcester MA. In March I
ordered the Johnson Viking Match
Box for $94.95. I also sen t a check for
$96.55, to cover a ll costs. A mon th
later I got the canceled check , My
father and I have catted Trigger four
times. Eac h time Miss Doll y gave us
the run-arou nd . Th e last time we
canceled the order and asked for o ur
money back .

Nothing happened, so we wrote t he
Chamber o f Commerce in River
Forest I l. T hey contacted Trigger. A
few days later VIle got a notice from
Miss Dolly say ing that we would be
soo n receiving my money . It has been
two weeks and no thing has happened.

We wi ll soon be going to the Post
Office to complain of mail fraud.

Wesley J . l a rsen lM\l3ZHT
Frackville PA

I \1' TIff: I ct,»

order and refu nd my $4.00 which has
c leared my bank. I fo llowed up two
weeks later with another letter
requesting the refu nd and as of this
date have not rece ived either the chart
o r the refund . Please send the refu nd
and remember that " People who live
in glass houses shouldn' t throw stones
at Trigger Electronics" or some th ing
like that. I doubt that th is witl get
into you r letters column but maybe it
will get my $4.00 back.

len Malone WBBPTP
Cincinnati OH

Sorry. This confusion and our
inabiliry to process your order
properly were directly traceable to
"summer vacation devastation" . ~
have sent you a check for $4.30 (your
$4.00 plus postage for your three
letters). - ·Ed.

• , t-'"' u o ..... r •
,
u

n
r L

.i. n st s t that you • e "l

Yours Tru ly,
Rich ard A. Drew, P.E .

Electrical Engineer
Wisconsin Rapids WI

After read ing abou t " T he Bad "
Tr igge r Elect ronics in you r Augu st
issue, I just had to write to you and
tell you of another ou tfit t hat seems
t o o perate the same way, 73
Magazine.

On June 9, 1975 , I mailed you a
check fo r $4.00 for a DX beari ngs
chart. Some weeks later I found t hat I
d id not need this chart and since I had
not rece ived it anyway, sent you a
letter requesting that you cancel the

TilE IU/J. ..

\IOU f; Of'
TIl E (;0 00 ...

Many than ks fo r y ou r fast efficient
service. I was dazzled! It's been years
since I had such cou rteous service.
The $6 o rder was mailed 26 July and
the semiconductors were received 3 1
July . Unbelievable!

My two meter transceiver was out
of service due to a bad LM380N.
Gratitude is extended for:

1 . Not pu tting the customer
th rough the hassle of a $20 min imu m
order.

2. Not wai t ing 4 weeks to see if the
customer's personal check clears the
bank.

3. Shipping the order on the day of
receipt.

4. Not omitting a portion of the
order and recommend ing a reorder in
4 to 6 weeks.

Wou l d you kindly send an
addit ional catalog for th e company
engineering departmen t catalog file?

May you enjoy much business
success.

Gentl emen:

James Electronics
PO Box 822
Belmont, Californ ia 94002
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CIRCUIT <'

READY (H) ®

Roy M. Hein, Jr.
Livonia MI

Future a rt icles shou ld poi nt ou t the
vario us circuit configurations which
a re presen tly being us ed
commercially. (Such a task, thou gh
seemi ngly d iff icult , is reall y easy since
a book pub li shed by t he techn ical
magazine Electronics is available at a
re latively low cost - the t itle is
" Ci rcuit Designer's Casebook" . The
address of the magaz ine Electronics is:
1221 Avenue of the Am ericas, New
York NY 10020.)

I hope this letter will en lighten
some of your readers about TTL logic
and its uses.

Continued on page 19

X>---<__-OUTPUT----'

--

T CI--

One sta tement that he made was,
" Do not connect two o utpu ts
together". This should have read, "Do
not connect two outputs together
unintentionally," since there a re
several times that two ou tputs ARE
connected together to perform a
certai n function such as in " Wired
'O R'" app licati ons (as shown in t he
accompanying example), as well as in
o ther appl ications (also shown). I have
been invo lved in using TTL logic for
severa l years and once taught the
subject in a commercial school. This
logic is indeed easy and probably the
"best yet, " particula rly for the person
who has never worked with logic ICs
before, as Mr. Browning po inted out
in his article .

DOOR SHUT
L

®

POWER ON
(Ll

This circuit is a free running m ultivibrato r. The frequen cy is determined by the value of
Cl and the IC's internal circuits. It costs about 25t to build and I have seen it used from a
TC of 1 sec to J Mlh.

Any high condition a t the inp ut (A) will force a low at the o u tp u t (B). • "( )" indicates
signal condition for a "true".

This is a "one sho t" circuit sometimes referred to as d "cheap shot", since it is cheaper to use than other devices. Cl de termines the
pulse width of the ootput. e.g. , 10 uF produces about a 10 usee width puke.

I am not an a mateur rad io operator,
but have been invo lved in electronics
for the past 9% years, working with
missile systems, radars, computer
pe rip heral equipme nt, commercia l
radio equipment and data commu ni
ca t ions. I subsc ribe to 73 for a
nu m b er of r easons; the most
im po r t ant one is th e practical
appl ication of electron ic theory with
everyday technical problems. I have
just read the art icle t itled The Best
Logic Yet by Willi am E. Brown ing
WB51 RY in the August issue and find
tha t I must commen t on what I
co nsi de r to be some basic flaws in h is
t houghts on TT L Circui t ry.

r rt. f;,\U';11Tf:,\ \If:.\"I"

Bo b Myers K3HW L
Meadville PA

J I I

Good grief, Wayne, "Don' t Feed
th e Bears," in the August 1975 "73"
is too much. I always considered you
to be somewhat selective in your
choice of articles bu t one mo re like
that a nd ... (censored) ...

INPUT

1 read ou r club's 73 magazine
today, a nd I'll be read ing theirs no
mo re, since I'll be getting my own
subscription soon. I've found 73 to be
fascina ting, filled with projects and
ideas that are a reality to me. Real
down -to-earth articles, some with
humor. Who says Wayne Green's nuts?
I th ink he's got a good th ing goi ng,
and he shouldn't give up, no matter
wha t people th ink. My QST subscrip
tion wil l soon be canceled, and guess
who'll get the cash? 73 Magazine!!

Steve Reed KP4EA I/KP4USN
Sabana Seca. Puerto Rico
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Soon a fte r I had gotten back to
Brooklyn from delivering the LWF
plane to Hal Bazley in Boston, I heard
that J ua n Trippe had some boxed
Aeromarine 3gb seap lanes that he
needed help in setting up . They were
located in a hangar a t the inactivated
Naval Air Station at Rockaway, Lo ng
Island . I go t Art Caperton to join me
on a journey to the N.A.S., where we
talked with Trippe. He said he wa nted
to set u p one o f t he sh ips to survey a
possible airline route from the East
River at Manhattan to Southampton,
Long Island . We agreed to set up a
ship fo r him, if we cou ld set up
another for our use in passenger carry
ing at Port Wash ington. T he 3gb was a
b ip lane with a single po ntoon under
the fuselage and small wingt ip pon
toons. It was equipped with a Curtiss
OXX6 engine that was supposed to
put out 100 HP.

It only took us a week to set up the
two seapla nes and test them. These
ships were not ideally suited for

He o wned a dozen Ila irli of leotards
. . . which i'lf'n' l'd 3l' hill underwear as
w(·11 as hi!ll)l'rl·ormill~ uniform.

making money at passenger hopping.
They had o nly two single sea t
cockpits, the aft one for the pilot and
the forwa rd one for a $7.50 fo r ten
minutes passenger. One week was
enough to convince us t hat we weren't
going to have enough money to keep
it up. At this junctu re we were bo th
fo rtunate to have o ther flying jo bs
offered. Caperton was recruited to fly
mail from New Orleans to Pilottown,
at the southe rn tip of the Mississippi
delta, in HS2 L flyi ng boats. Gillespie,
of Helle r F ield, Newark, N.J ., wanted
me to fly a Curt iss R4 landpla ne that
he was assemb ling near Mi dd letown,
Pa. We each accepted our offer and I
notified T rip pe that we were turning

10

his 3gb back to him. I flew the ship to
a seaplane base at College Point for
fueling. Trippe joined me there and
f lew the ship to Sheepshead Bay,
Brookly n, where I disemba rked, and
he went on to the N.A.S. , Rockaway.
A few years later Juan Trippe started
Pan America n Airways with a fly ing
boat service between Key West,
Florida and Havana, Cuba. As almost
everyone knows, he bui lt Pan Ameri
can into one of the largest inter
nat ional airlines in the world.

Although the Naval Air Station had
been decommissioned and t here were
no Navy activities, a maintenance
crew and several watchmen were
stationed there. Trippe, Caperton, a
mechanic and I were lodged in a
barracks. It was interesting to see the
great number of c as es o f
. - - - - - y (you r f irst guess was
correct) that were landed there and
loaded on trucks for further transport.
I got a lift on one of the trucks one
nigh t to a place where I could get a
subway to Brooklyn. We sailed right
through with no interference at all 
and only o ne stop to pay a " toll" .

Whe n I arrived at Middletown I
found t hat they had the R4 nearly
ready to attach and rig the wings. A
220 HP Hisso engine had been
installed and the center section and
tail surfaces all rigged. The ship was
really an overgrown Jenny with the
front cockpit enlarged to accommo
date four passengers. The ship was
owned by Pat Doyle, who proposed to
barnstorm through western Per msv l
vente and West Virginia under the
name of "Doyle's Flying Circus" . He
had hired a wing walker and parachute
ju mper named " Baby Otto Hoover" .
Hoover was qui te a character. He
owned about a dozen pairs of leotards
of many d ifferent colors with coo
trasting trunks to go with them. These
served as his u nderwear as well as his
performing uniform. All he needed

was a purple cape and a big red "S"
on the front of his leotards to look
like Clark Kent.

By September 12th the ship was
ready to go. Of course the f ield where
we had done the final assembly was
small and completely surrounded by
high tension wires, but it was avail
able. That morni ng, however, there
was a good breeze blowing the long
way of the field so I took the ship off
with no trouble and flew it the few
miles to the Air Service Midd letown
Air Intermediate Depot f ield. T he
Commanding Officer of t he field came
out to greet me personally with orders
to " get that crate the h · · · off the

Hoo ver jumped and landed in III('
middle of the Su-quehe nna river, ~Ir·

priliin~ 11U' crowd which was 1"fM'dinll:
h im 10 land in the park.

field " . I told him that a few things
had to be done to pu t the ship in
flying condition and that the owner
and his mechanic wou ld be there soon
to make the necessar y adjustments.
He finally agreed to let us keep the
ship there overnight. He even sent
some men out to tie it down fo r the
nigh t. My reserve off ice r's ID card
helped, I guess. Doyle and Hoover
arrived about an hour later and we
rerigged the wings so they didn't flap
quite so much. T he boys o n the gas
truck came out after dark and filled
our gas tank for a couple of dollars.

Next morn ing, afte r a test hop , we
piled all our gear, includi ng Hoover's
two parachutes, Doyle and Hoover,
into the front cockpit, and flew to a
field just south of Harr isburg where
we could leave the ship fo r the n igh t.
Harrisburg was having some kind of a
celebration t he next day and Doyle
had contracted with the committee to
have the plane fly over Riverside Park
where they were having the doings, do
a few stu nts, and put on a wing
walking exhibition and a pa rachute
jump. So we did the show and Hoover
ju mped and landed in the midd le of
t he Susq ue ha nna River in about two
feet of water. Embarrassi ng, as he was
supposed to have landed in the park.
His chute was very la rge, so it gave
him t ime to perform on its attached
trapeze on the way down.

A coup le of days later we go t to
Hanover, where they were having a
carnival. We stayed there fou r days
and did quite well carrying fo ur
passenger! at $7.50 each o n abou t 25
fligh ts a day.

Pat Doyle had made adva nce
arrangements for a performance of
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Ilsear 6 Orbital Information 0 5Car 7 Orbital Information

Orbit Date Time l ongitude Mode Orbit Date Time longi tude
(Ocd (GMT) of Eq. (Oct) (GMT! of Eq.

Crossing Ow Crossing oW

13529 1 01 51 .5 78.7 BX 4001 1 0 115.9 6B.B
13541 2 0051.4 63.7 A 4013 2 0015.3 53.7
13554 3 0146.3 77.4 8 4026 3 0109.6 67.2
13566 4 0046.3 62.4 A 4038 4 0008.9 52.1
13579 5 014 1.2 76.1 8 4051 5 0103.2 65.6
13591 6 0041 .1 61.1 A 4063 6 0002.5 50.5
13604 7 0136.0 74.9 8 4076 7 0056.8 64.0
13616 8 0036.0 59.9 AX 4089 8 0151 .1 77.6
13629 9 0130.9 73.6 8 410 1 9 0050.4 62.4
13641 10 0030.8 58.6 A 4114 10 0144.7 76.0
13654 11 0 125.8 72.3 8 4126 11 0044. 1 60.8
13666 12 0025.7 57.3 A 4139 12 0138.4 74.4
13679 13 0120.6 71.0 8 4151 13 0037.7 59.3
13691 14 0020.6 56.0 A 4164 14 0132.0 72.8
13704 15 0115.5 69.8 8X 4176 15 0031.3 57.7
13716 16 0015.4 54.8 A 41 89 16 0125.6 71.2
13729 17 0110.4 68.5 8 420 1 17 0024.9 56.1
13741 18 0010.3 53.5 A 4214 18 0 119.2 69.6
13754 19 0 105.2 67.2 8 4226 19 0018.6 54.5
137& 20 0005.2 52.2 A 4239 20 011 2.9 68.0
13779 21 0100.1 65.9 8 4251 21 0012.2 52.9
13791 22 0000.0 50.9 AX 4264 22 0106.5 66.4
13804 23 0055.0 64.7 8 4276 23 0005.8 51.3
1381 7 24 01 49.9 78.4 A 4289 24 0100. 1 64.9
13829 25 0049.8 63.4 8 4302 25 0154.4 78.4
13842 26 0144.8 77.1 A 431 4 26 0053.7 63.3
13854 27 0044.7 62.1 8 4327 27 0148.0 76.8
13867 28 0 139.6 75.9 A 4339 28 0047.4 6 1.7
13879 29 0039.6 60.8 8X 4352 29 0 141.6 75.2
13892 30 0134.5 74.6 A 4364 30 004 1.0 60.1
13904 31 0034.4 59.6 8 4377 31 0135.3 73.6

ou r show and several days of passer
ger-earry ing at Elkins, W. Va. We
arrived there safely o n the afternoon
of September 11th and landed on a
hillside meadow on Dice Harper's
farm.

I learned a few th ings abou t
Pennsylvania mountain flying on that
t rip. F irst of all, the R4 loaded dow n
with the t hree of us and all o ur gear
did not have a ceiling high enough to
get us over some of the higher ridges.

AZ·EL PROGRAM

A program, written for the
Hewle tt-Packard programmable calc u
lato r (HP·651 is avai lab le fo r com
puting both az imuth al and elevation
coordinates laz/ell fo r t rack ing either
Oscar 6 o r 7. Once t he satellite orbital
data and ind ividual QTH posit ional
coo rdinates are inputted and stored,
the routi ne will compu te az/el
antenna poin ting coordinates for any
number of arb itrary , specif ied times
following th e ascendi ng node. Az/el
coor dinates computed with this
ro utine for both ascending and

OCT08 ER 1975

I teamed a lot abou I bnllncin~ ov er
I'f'm'j"s on sho rt (wid takeoffs.

So when we came to a high ridge we
would have to fly alongside it until we
either found an updraft that would
take us over o r a pass we could get
th rough. We did quite a bit o f wa nder
ing up and down valleys.

We based in Elkins for abou t t hree
weeks, making side t rips to several
nearby towns to put on shows at $200

descending passes agree favorably with
both the resu lts o f a FORTRAN
program run on a CDC-3800 com
pu ter a nd with actual o bserved
sate llite traje ctories. The program can
be stored on a single HP-65 magnetic
card . Documented copies of the pro
gram will be forwarded upon req uest
and receipt of an SASE; if a b lank
magnetic card is included with t he
request, a copy of the prog ram itself
will be sent.

Earl F. Skelton WA3THD
1901 Deerfield Court
Washington DC 20027

each with $50 more for a parachute
jump. We also d id quite a lot of
passenger ca rrying from small local
fields. I learned a lot about bouncing
over fences o n short field trakeoffs
and landings, and also about hillside
operations. r had to be my ow n
mechanic, too .

Next month - the R4 's curtain call
and more LWF flying. includ ing a
lucky close o ne. So do n't be so
uptight about life. No o ne ever got
out o f it a live.

AMSAT·OSCAR 6',
THIRD BIRTHDAY I

October 15, 1975 marks the third
anniversary of the launc h of AMSAT
OSCA R 6. One of two long-li fetime
spacecraft now in o rbit , AMSAT
OSCAR 6 has now exceeded its
o riginal one-year li fetime goal by
200%.

To ma rk the occasion, special
bu lletins will be tra nsmitted via the
AMSAT-OSCA R 6 two-to-ten meter
transponder o n the evening of
Tuesday, October 14 (October 15,
GMT). These satellite t ransmissio ns
can be heard o n approxi mately 29.50
MHz with most HF rece ivers and
antennas. The t imes o f satelli te passes
that can be hea rd over most of North
America are:

Orbi t 13704 - 9 :2B pm EDT (t 10
mln.), Tuesday evening, Oct. 14 (Oct.
15 GMT) ;

Orbit 13705 - 8: 23 pm POT It 10
min.I, Tuesday evening, Oct. 14 IOct.
15 GMT).

An attractive, m ulti-color AMSAT
OSCAR 6 QSL card is availab le fo r
stations reporting recept ion of these
transm issio ns. Give the ti me, signal
st re ngth, and call letters of the
bull etin s t a t ion, describe your
receiving equipment, and send this
in fo rmatio n along with an SAS E to
" AMSAT·OSCA R 6 Report," P.O_
Bo x 27, Washington DC 20044.
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CONTESTS
WIA and NZAAT invite all amateu rs
to participate in the 1975
VK/ZUOcean ia OX Contest in which
the rest of the wo rld contacts stations
in Oceania but with emphasis on Z L
and VK.
EXCHANG E:
The exchange will consist of five or
six figures made up of the RSlT )
report p lus three fig ures which shou ld
start wit h 001 and increase by one for
each successive 0 50.
SCORING:
For Oceania stations (other than
VK/ Z Ll sco re 2 points for each aso
o n a specif ic band with VK/ZL and 1
point for each aso o n a specific band
with the rest of the world . For the
rest o f the world lather than VK/ZLl
score 2 poi nts fo r each OSO on a
specific band with VK/Z L and 1 poi nt
for each aso o n a specific band with
Oceania stat ions other than V K/Z L.
FINAL SCORE:
Multip ly the total 0 50 po ints by the
sum of V K/Z L call areas wo rked o n
all bands. The same VK}ZL call area
worked o n d ifferent bands cou nts as
separa te multipliers.
AWARDS:
Attractive colo red certificates will be
awarded to each cou ntry (call area in
USA, Japan and USSR ) o n the
followi ng basis: top scorer using all
bands, separate awards for phone and
fo r CWo
SWL SECTION:
To cou nt for po ints, a VK o r a Z L
station ONL Y mu st be heard in a 0 50
and the fol lo wing details noted in the
log: date, t ime (i n GMT), call of t he
VK o r ZL station heard , callsign of
the stat ion he is working, AS IT) o f
the VK/Z L station heard , serial
number sent by the VK/Z L station
heard , band and points. Scoring is on
the same basis as fo r the transmitting
section and the Summary Sheet
should be similarly set out.
LOGS:
Logs must show, in this o rder: date
and t ime in GMT, call o f station
co ntacted, band , seria l number sen t,
serial number received . Underline each
new VK}ZL call area contacted and
make separate logs for each band
used A Summary Sheet must be
inc luded , showi ng: callsign, name and
address (use blo ck letters please),
details o f equipmen t used, and for
EACH BAND, 0 50 points for th at
band and total o f VK/ZL call areas
worked on that band All band score
will be total 050 po ints mult iplied by
sum of V K!ZL ca ll areas on all bands
while single band sco res will be that
band's 050 poi nts multi plied by

leader o f the tape and also punched in
the tape to appear o n page copy when
reproduced. Entrants must submit one
five-level paper tape and five prints o f
each entry and by such submission
agree that the tapes and prints may be
used, duplicated and published for
any purpose.

AWARDS:
Entrie s will be judged on the
o riginality of the author in selectio n
of su bject matter, on excellence of
technique in producing the art and
formatting the tape, o n overall
appearance of t he art when viewed
from a distance, on suitability for
publication, and o n the entrant's
complia nce with these rules. A
committee of judges, made up from
individuals who have exhibited an
inte rest in RTT Y art, will select first,
second, third and honorable mention
winners. Winn ing entrants will receive
a plaque fo r fi rst place and cert ificates
fo r other places. Winning entries w ill
be published in the ATTY Journal and
other amateur rad io magazines. The
decisions of the judges shall be final.
ENTRIES:

Tape, p rints and transrmssrc n
confi rmatio n informati on sho uld be
secu rely packaged and sent to: ATTY
Art Contest, c/o Don Royer WA6PIA,
16387 Mandal ay Drive, Encino CA
9131 6 USA. Entries must be post
marked prior to December 1, 1975.
Entries will not be ack nowledged nor
returned . INinners will be announced
as soon as possib le afte r the closing
date.
Note : Since mail damaged tape wil l be
o f lit tle value, it is suggested th at
tapes be wou nd t ightly upon a hard
core.

VK/ZLlOCEANIA OX CONTEST
PHONE

Starts: 1000 GMT Saturday,
October 4

Ends: 1000 GMT Sunday,
October 5

CW
Starts: 1000 GMT Saturday,

October 11
Ends: 1000 GMT Sunday,

October 12

Editor:
Robert Baker WA lSCX
34 White Pine Drive
Littleton MA 01460

All worldwide licensed radio amateurs
and members of their immediate
families (except officials and judges of
this con test and members of their
families) are eligible to participate in
this contest. Entries must have been
originated by means of manual inputs
to a telepri nter using a standard
communications keyboard, and may
be submitted only by the originator of
the art, or by the ama teur on behalf
of a family member. Submitted art
may be of any subject suitable for
transmission via amateur radio.
Entrants may submit as many entries
as desired . and each entry shall be
given a short title. Submitted art may
contain overline shad ing. Tapes of
entries shall be formatted to permit a
reasonably short running t ime, and to
be compatible with machines which
do and do not downshift on space.
Compatibility with machines which
intercha nge the be ll and apostrophe is
not required . At least three functions
must be used between each line,
normally: CA, LF, LTRS. Each line of
the art sha ll be limited to a maximum
of 72 characters (including spaces)
and tapes to a maximum running time
of 40 minutes at 60 wpm for the art
itse lf, exclusive of any other infor
mation on the tape.

Each entry must have been trans
mitted fo r the firs t time via ama teur
radio after October lst and must be
accompanied by a confirmation of at
least one receipt of its transmission,
identifying the t it le of the art and the
ca ll letters of the rece iving and t rans
mitti ng stations. All con fi rmations
must be in writing (not by ATT Y
transmission). and must have been
obtai ned by the en trant from the
receiving station. Ent ran ts may obta in
necessary transmission of their entry
by any amateur rad io station . The
tape and pri nts of each entry sha ll
carry the full name of the author, call
letters of the submitting station, and
maili ng add ress. Th is information sha ll
be both written upon a beginning

RTTY ART CONTEST
Starts: October 1

Ends: November 30
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CONTEST CALENDAR

13

MANITOBA OSO PARTY
Starts : 0001 GMT Sunday,

October 19
Ends: 0300 GMT Monday,

October 20

The second Manitoba a s o Party is
sponsored by the Amateur Radio
Cl ubs of Manitoba. The same stati on
may be worked on each band and
mode. VE4 to VE4 contacts are
permitted . T wo mete r simplex
contacts are also permitted .
EX CHA NGE:
aso Number, RS(T), Name & a TH.
SCORING :
Each contact cou nts 1 point. VE4s
mu ltip ly the number of contacts by
the number of USA sta tes, VE
provinces, and OX cou ntries worked.
All o thers mult iply the number of
contacts made by the number of
Manitoba cities and towns wo rked .
FREQUENCI ES:
SSB - 3770, 3905, 7195, 7230,
14190, 14285, 21245, 21355,28600.
CW - 3705, 7105, 14065, 21 205,
28205.
AWARDS:
Certificates for the highes t scoring
station in eac h province, state and OX
coun try . Plaques for the highest
scoring VE4 station and out of
province station. Addi tional plaques
will be sup plied if warranted.

RTTY ART Contest ..
California OSO Party "
Rocky Mountain aso Party "
VK/ZUOceania - Phone
CA RT G RTT Y 55
CD Party - Phone
VK/ Z UOceania - CW
YL Anniversary Party - CW
CD Party - CW
Manitoba aso Party
CO WW OX Phone Contest
North Carolina OSO Party
YL Ann iversary Party - Pho ne
I A RS /CH C/FHC /SW L ·CHC/HTH
a so Par ty
European RTTY OX Contest
A RRl Sweepstakes - CW
International OK OX Contest
Missouri a so Party
ARRL Sweepstakes - Phone r
c a WW DX Contest - CW t'V.
160 Meter Contest .Y
TOPS CW Contest
10 Mete r Con test
Straight Key Night

described in previous issue.•

Oct 1 - Nov 30
Oct 4 - 5
Oct 4 - 5
Oct 4 - 5
Oct4 - 5
Oct 11 - 12
Oct 11- 12
Oct 15- 16
Oct 18 - 19
Oct1 9 -20
Oct 25 - 26
Nov 1 - 3
Nov6-7
Nov7-10

Nov 8-9
Nov8 -9
Nov 9
Nov 15- 16
Nov 22- 23
I\bv 29 - 30
Oec 6- 7
Oec6 - 7
Dec 13 - 14
Dec 31

I

~

Illi-

member, anywhere in the world.
GO LD CUP - to highest phone YlR l
member, anywhere in the wo rld.
Certificates will be awarded to the
first, second and thi rd place CW and
phone score (not combined) and the
highest CW and phone log in each
district and country. CO RCORAN
AWAR D wi ll be awa rded to the
highest combined CW and phone sco re
for a YL Rl member wi thin an ARRl
district. The highest combined CW
and phone score from North and
Centra l Ame rica will receive a Yl AP
Hager Plaque (YlRL member only).
Another YLAP Hager Plaque witl be
award ed to th e highest combined
score fr om any other part of the
world from a YLR L member.
LOGS:

No logs will be returned . Entries in
logs must show time, band, date,
transmitter power and must be signed.
Remember to send sepa rate logs for
CW and phone contests. Show claimed
score and please check logs. Make sure
they have OSO numbers, power and
show ARRL sect ion or coun try to
qualify for awa rds. All logs must be
postmarked not later than November
24, 1975, and be received no later
than December 19, 1975. Mail logs to :
Mrs. Myrtle Cunningham WA61SY,
11 05 E. Acacia Avenue, El Segundo
CA 90245.

VK!Z L call areas worked on that
band. Also, sig n a declaration that all
ru les and regulations have been
observed. All logs should be posted to
reach the contes t manager before 31
January 1976. Send all logs to:
VK!Z L Contes t Manager, WI A, GPO
Box 1002, Perth , West Australia 600l.
All logs are grea tly appreciated !

All licensed wo men operato rs
throu ghout t he wo rld are invited to
participate. YLRl members only are
eligible for the cup awards. Non
members will receive ce rt if icates. Only
YlRl members are eligible for the
Corcoran Award. Contacts with OMs
do no t count. All band s may be used
but cross-band operat ion is no t
permitted. Only one contact wi th
each statio n will be counted in each
contest. General call will be " CO YL".
EX CHANGE:
OSO Number, RSIT) , AR Rl section
or country .
SCORING:
CW and phone will be scored as
separate contests. Submit separate
logs for eac h contest. All Yls located
wi t hin an AR Rl section, score one
poin t for each aso with another
station located within an ARRL
section. Sco re two points for each
contact wi th a station no t located
within an ARRl section. All stations
not located within an ARRL section
shall score two points for eac h contact
with a station located in an ARRL
section. Score one point for each
co ntact wi th another sta tio n not
located with in an ARRl sectio n.
Section lists are available from
WA6I SY; please send an SASE.
Multiply th e number of contact points
by the tota l number of di fferent
AR RL sections and/or cou ntries
worked. Stations running 150 Watts
input o r less on CW may multiply
their score by 1.25. SSB stations
running 350 Watts PEP or less at all
times may mu It iply the ir score by
1.25.
AWA RDS:
GO LD CUP - to highest CW Yl Rl

YL ANNIVERSARY PARTY
CW

Starts: 1800 GMT Wednesday,
October 15

Ends: 1800 GMT Thursday,
October 16

PHONE
Starts : 1800 GMT Thursday,

November 6
Ends: 1800 GMT Friday ,

November 7
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RESULTS OF THE 1975 B.A.R.T.G. RTTY CONTEST

Single Operaror (top 8 places of 86J:

# Call Points #QSOs Countries

1 11 PYS 22 1,998 191 33
2 W3EKT 2 19,520 200 32
3 KZ5BH 197,100 174 23
4 15GZS 180,164 152 28
5 18AA 178,596 177 3 1
6 CTl EO 170,1 80 180 27
7 15WT 169,186 157 29
8 IT9ZWS 156,720 154 25

Multi·Operator Ststiom (top 3 places of 7J:

Continued on page 142

IARS/CHC , FHC, SWl·CHC,
HTH QSO PARTY

Starts: 2300 GMT Friday ,
November 7

Ends : 0000 GMT Monday,
November 10

An SAS E to K6BX will bring more
detail ed information . Con test is open
to all amateurs and SWLs worldwide.
Same station may be worked on each
band and mode. SSB and AM are
differen t modes.
EXCHANGE:
aso Nr., RS{T), name, CHC/ FHC
Nr., US state and county or similar
division. Non-members send " HTH"
instead of CHC/ FHC nr.
SCORING:
For CHC - 1 point per aso with
other CHCers, 2 points if HTHer , and
1 addit ional poi nt if YL, BIP, FHC,
Novice, CHC-200, Mer it o r Club
sta tion, or if on VHF/UH F. Double
above points if aso is out of own
country. For HTH - con tacts with
other HTHers count 1 poin t, with
CHCers count 3 points. Rest same as
above. For SWL - use same as above
depending on whet her CHC or not.
MULTIPLIERS:
Each different continent, country,
ITU zone and US sta te (counted on ly
once) .
FINA L SCORE:
Mu ltiplier times total points is fi nal
score. Mult i-operator sta t ions divide
score by numbe r of operators.
FREQUENCIES (for US and OX as
suowedl :
CW: 3575, 3710, 7070,7125, 14075,
2 1075, 2 1090, 2 1140, 28090,28125.
Phone: 3770, 3775, 3790. 3943.
3960, 7070, 7090, 721 0, 7260, 7275,
14320, 14340, 21 360, 21440, 28620,
50.1~50.5, 145~147,

AWARDS :
Hundreds of ce rt ificates and trophies
in all categories and divisions are
awarded. An SASE will bring further
informa tion. Send all requests and
logs to: In ternational Amateur Rad io
Society K6BX, PO Box 385, Bonita
CA 92002. Logs should be mailed
within 15 days afte r the c lose of the
aso Party .

name, call sign and mailing address;
your total score; county, state.
province, cou ntry from which you
operated; callsigns of operators. Logs
should be signed and ma iled no later
than December 12,1 975 to Alamance
Ama teu r Radio Club, Inc.• 2822 West·
chester Drive, Burlington NC 27215.
SASE will be greatly appreciated.

29
29
38

28
29
21

Countries

Countries

194
142
121

# asos

Points it asos

163, 150 155
152,640 148
150,600 151

contact. Final score is total number of
contacts times total number of states.
provinces and coun t ries. NC mobi les
use number of counties operated from
for additional multiplier. All others
count one po int for each NC contact.
The same statio n worked on different
band, mode or in different NC county
counts as new contact. Final score is
total nu mber of contacts times total
number of NC counties worked.

A WAROS:
Trophies will be awarded to the
highest scoring NC station and out-of
state station. Certificates wi ll be
issued to the hig,est sco ring stations
in each state, province and foreign
country as well as each NC county. A
certificate will also be issued to the
highest scoring NC mobile station.
The NC Counties Award Certifica te
wiII b e issued to any station
participating in the aso Party whose
log verifies his contacting 30 o r more
NC count ies during t he Party time
period. and has no t previously been
issued such a certificate by AA RC,
Inc .
LOGS:
Logs must indicate clearly: signal
report, band , mode. GMT, state,
province, cou ntry o r NC county. Logs
will not be returned. On a separate
sheet, please list the following : your

Name

Larry Filby
Wolfgang Ge ller
R. Glameno

Points

180,3 10
148,428

9 4,072

1 Kl l PS/18
2 Ol·SWl
3 13 130 18

::: SWL Call

1 OUITD
2 HA5K8 M
3 SK5AA

# Call

Shorr Wave Lisrener Section {tao 3 places of 10J:

NORTH CAROLINA QSO
PARTY

Statts: 1900 GMT Saturday,
November 1

Ends: 0100 GMT Monday,
November 3

All amateurs are invited to participa te
in the 19 75 NC 050 Party sponsored
by the Al amance Amateur Radio
Club.
EXCHANGE:
NC stations send RS(TI and NC
county. All o thers send RS(TI and
sta te , province or country.
FREOUENCIES :
CW: 3560, 7060, 14060, 21060,
28060.
SS8 : 3900, 7270, 14290, 21390,
28590.
NOVIC E: 3720, 71 20, 211 20,281 20.
SCORING:
NC stations count one point for each

LOGS:
Send log data and signed dec laration
no later than November 10, 1975 to :
Doug Bowles V E40Z . 1104 First
Street. Brandon, Manitoba. Canada
RlA 2Y4.
Note: Last yea r only 8 logs were se nt
in and 4 trophies were awarded . If
more activity is not shown this year
the contes t will be d ropped. so send in
your logs if you wo rk the contest at
all.
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ON THE COMPETITION

Amateur Net $645.00
Factory Direct Dnly

•

.'
I

[J
• •''",---....

For complete Info. Call Clegg TOLL
FREE now ... (BOO) 233·0250.
In Pennsylvania I Call COLLECT

(17) 299'7221.

4. UNPRECEDENTED IMMUNITY
from intermod . . . thanks to a
super single-conversion receiver. Forget
about those police, taxi cab, and other
spurious response problems you may
have encountered in the past.

3. PRECISE large LED frequency read
out . . . just like having a frequency
counter.

7. ACCEPTANCE ... tells the gang that
you own the very best in a dependable
American-made transceiver.

1. FULL 2·meter coverage from 143.5 to
148.5 . . . includes most MARS
frequencies.

2. CLEAN, beautiful 35-watts transmitter
output ... enough for good simplex
range when you want to escape the

repeater crowd.

5. SIMPLICITY of operation . .. stability
and accuracy of the Clegg synthesizer.

6. RUG GED modular construction . . .
will outlast most of the lesser quality
radios in today's marketplace.

'IOLllME

SQUElCH

The Clegg FM·DX has many advantages
over competitive 2-meter transceivers.
Here's seven reasons why you should
look to Clegg's FM·DX before you invest
in any FM rig.

____,tl!!!l.'l DIVISION

Z08 CENTERVILLE ROAD LANCASTER. PA. 17603

, I I " - ,-
I - , . ~ ,
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Well, the EC HO II has finally
arrived! KLM Electron ics, long kn own
for its line of VHF log periodic fed
antennas and FM power amplifiers. is
fi na lly fill ing the gap left when Ganset
qu it making the Sidewinder.

The ECHO II, known as the LI NE R
II in Japan, has seen wide use in
J A-land . Over 10,000 units have been
sold in the past few years t here. Wlile
one or two other fi rms have begun
ma king SSB rigs, none are priced as
low as the moderately priced ECHO
II.

Single sideband has become popular
in Japan for several reasons. Their two
meter band covers only two mega
hertz (144·146) and no repeaters are
allowed. Many V HF operators hold
the special Japanese no code ticket
which is limited to 10 Watts output.
Certain ly the narrow bandwidth of
SSB helps keep down C RM under
these conditions, and si deband greatly
ex tends the useful range of a 10 Watt

t ransmitter as well. SSB co nsistently
gives twice the simplex ran ge o f FM,
often more!

Aside from t he range ad vantage and
smaller occupied bandwidth required.
a 3 k Hz sideband signal is not affected
by multioath d istort ion nearly as
much as FM. I have used both SSB
and FM while mobile in the Santa
Cruz Mounta ins and I find that there
are nume ro us areas where FM mocula
tion is completely wiped ou t by multi
path an d phase disto rtion. While side
ba nd shows obvious signs of multi
path. the modulation remains " Q·5"
in these same locations. In fact. I am
a ble to mainta in communica tio n
throughout the mountai ns where F M
yields only marginal communication
through a repea ter located in the same
area!

Of cou rse, the Japanese are not the
only o nes fee ling a freq uency bin d on
two meters! Since every repeater in
this country takes up at least 30 kHz

even with channel splits , many areas
are rea lly feeli ng the pinch . In fact,
even with channel splitting the ty pical
repeater tak es up 45 k Hz, si nce each
also requires a UHF cont ro l link.
That 's nearly as much spectrum for
one FM repeater as the entire bend
pass required for Oscar 7' Eight side
band stations could get lost in th at
much space. and ten cou ld easily f it.

I th ink that t he ECHO II has come
along at just the right moment. It 's
time we start to think abo ut conserva
t io n of the two meter spect rum. With
the extended range offered by SSB,
repeaters are not requ ired fo r most
point-to-point communications. For
mobiles, a sideba nd repeater is not
beyo nd the possib ilities and could give
even better range than FM rep eaters.
if the pe rformance of t he Oscar
satellites is any example!

I've used th e ECHO II fo r mo re
than a year. I've de rived a great deal
of pleasu re from the little machine.
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ECHO /I Specs
Sensitivity: 0 .5 u Vl l0 d B (0. IS u V typical")
Selectivity: 2.4 kHz @-6 d B
Frequency: 745.0- 745.23 & 745.77 -146.0 MHz supplied
Output PO'Ner: 10 Watts PEP
Audio Output: 2.5 Watts
AGC: 1 uV-l,OOO u VI IS dB af (0. 1 u vt.ooo uV modified)
ALC: 3 dB rf change with 73 dB audio change above the level giving 5 Watts
PEP
Features: Squelch, VXO, RIT. "S"/RFO meter, A LC, A GC, CW (semi
breek-inl. noise blanker, all solid state
Power Rea 'd: 1116 V dc @3A (transmit )
Size: 2.5 x 8.5 x 9.75 inches
Price: $399.00. $499.00 with 70 Watt linear and 9 element an tenna.
$579.00 with 140 W linear and 14 element antenna. (Omni-direct ional
horizontal polarity mobile antenna available soon.I
*Measured with Singer 6201 Generator and HP 331 Distortion Analyzer.
Typical value of three units the author has tested for o ther people.

•

I've heard Los Angeles on several
occasions (320 miles), worked Sacra
mento twice (125 miles) , and requ
la rly work most active stations within
a 60 mile radius in spite of the
mountains. I've worked mo biles as fa r
as 60 miles and I've heard high
powered mobiles 1140 Watts) as far as
125 miles. My best mobile-to-mobile
contact has been Watsonville to San
Jose, some 43 miles ! I've done this
with both the barefoot 10 Watt rig
and easily wit h the 140 Watt li near .

The EC HO II has the following
features: AGC, ALC, VXO. RI T.
squelch. noise blanker, " Crystal
Ptexed" synt hesizer. "S"/ RFO meter,
semi break-in CW. and an ex ternal
speaker jack .

I have found the 10 k Hz channel
steps to be a valuable aid when
mobile. It elimina tes the need to look
at th e dia l to change freque ncy. If you
know where you are in the band, just
count 10 kHz for each step until you
get where you want to be!

Setting up skeds on a given fre
quency is simplified, too. Since the 10
kHz steps vary no more than 100 Hz
from channel to cha nnel, accurate
monitoring of an agreed on frequency
is assured.

The VXO allows ±5 kHz deviatio n
from the center of each channel while
the RIT varies only the receiver to
all ow fi ne tuning off freque ncy
statio ns (t 1.5 k Hz)' This latter fea tu re
is especially appreciated during round
table QSOs.

I find the SQuelch invaluable to my
type of operation. I like to monitor
our local ca ll ing frequency while going
about my ot her business, bu t I don't
like to listen to receiver no ise while
doing so. With the ECHO II. I just
sque lch it up and forget it until
someone calls!

The noise blanker is helpful. too.
FM, of course. features built-i n
limiti ng. not a featu re of SSB. How
ever. the ECHO II's noise blanker, in
conjunction with its squelch, gives
much the same effec t. Though FM is
better (at least , quieter) with st rong
signals, SS8 certainly has it beat when
signals are weak!

This particu lar noise blanker is
qui te effective considering its simpli
c ity. It takes the ignition no ise o f my
VW bus comp lete ly out of t he pic ture.
Its only drawback, common to simple
blankets, is a tendency to crossmod
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when strong, nearby signals are
present. Turning the blanker off cures
this, of cou rse.

The AGC wo rks quite well above
the 1 uV level. It is no t very effective
below 0.5 uv, however. This can be
annoyi ng when wo rking bo th weak
OX signals and strong loca ls. My
solution was to add an ext ra PN P
complementary amplifier in the AGC
i-f circuit. Now my uni t compresses
0.1 -1.000 uV into less than 12 dB of
audio change. I can send details to
anyone inte rested who sends me a
self-addressed stamped envelope.

I've had opportunity at work to put
t he ECHO " through its paces on an
HP spectrum ana lyzer . Third order
distortion products are about 20 d B
below each tone of a two-tone test
signal (-26 dB according to ARRL
standards). In using the unit with the
KLM 10·1 40BL amplifier, I like to
drop the power back to 8 WPEP, and
at th is level the ECHO II shows only
·26 dB third order products 1-32 d B
ARR LI. I did not check the 1Q.1 40.

Spurious ou tput and harmonics are
all better than 55 dB down. Most are
better than 60 dB.

ALC is very effect ive. A 13 dB
change in audio input above the level
that gives 5 Watts PEP is compressed
to an rf output change of only 3 dB.
This keeps the average modulation up
where it belongs.

Fina lly. the ECHO II is the rig for
the ex perime nter. As I mentioned, I
modified the AGC to be more to my
liking. I've also added lower sideband
for reception of Oscar 7, AM carrier
insert ion, sidetone and an rf gain
contro l. My cu rrent project is a low
noise preamp (under 2 dB).

Ot her projects could be an up
converter from 10 meters to make the
ECHO a self-contained Oscar sta tion,
transverters to other bands (such as
220 MHz where that noise blanker
would rea lly help!) , o r an external
vto . I·...e made numerous Oscar con
tacts with the unit, so I'm sure the
first project is pract ical. I'm wo rking
on the second one and the third
should be easy.

There is plenty of room to wo rk in
t he EC HO II. Unlike older two meter
rigs (especially the Sidewinder], this
uni t is not built from the inside out.
Everything is readily accessible on PC
boards.

Two meter sideband is flourishing
throughout the rest of the ham world.
In the US it is just now beginning to
get started in a big way. Unlike FM,
which received a huge boost when
surplus commercial rigs hit the market
at rid iculous ly low prices, SSB is
ha...ing to make it on its own merits.
But when stat ions in San Jose and
Santa Cruz consistently wo rk stations
320 miles down the mounta inous
length of Califo rnia without repeaters,
that gives some of us plenty of incen
tive to get going! The other oppor
tu n it ies include long-hau l trope,
inc reased mobile simp lex distance,
and just the fun of roundtables over
6D-80 mile paths with no C RM. For
the more dar ing, th ere is Moon
bounce. For the operator wit h a sense
of adventu re, there is Oscar. The
ECHO II is a great way to startl

•.. James Eagleson WB6JNN/6
118 Sunnyside Ave

Santa Cruz CA 95062

MOR E New Products on page 146
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Net Type
I - Informat ion
R - Rag Chew
S - Service
T - Traff ic

n

e. H. Barnett W8fJIIX
Route 1
Ashland, Missouri 65010

You can only get out of amateur radio
what you are willing to give. Check
into a net. You will make new friends
who will be there when you need
them! (Ever tried to raise a tower by
yourself??) If you don 't want to wait
for a long roll call, most nets have a
"Short Timer 's" check-in before roll
call. If you do check into a net, tell
me about it so I can include it here.

Note : Times and Days are given in GMT.
Subtract one hour for nets changing
t ime for Day1i!tat Savings Time.

Service Area Net Type Name Time Days Freq Mode

NATIONWIDE

U.S.
U.S.
U.S.
Canada

I
S
T
T

OX Broadcast
County Hunters
Coast Guard Net
Trans Canada Net

0300
1500
1700
1800

Thurs.
Sat.
Mon-Fri
Sat .

14265
14335
1431 3
14130

US8
US8
US8
US8

REGIONAL

U.S.
South Central U.S.
W1
W3
W2
W4

T 75M Interstat e SBN 0100 Daily 3985 LS8
T 7290 Net 1800 Mon- Fri 7290 LS8
T First Regional Daytime 2100 Daily 3930 LS8
T Third Regional Dayt ime 2 115 Daily 3195 LS8
T Second Regional Daytime 2130 Da ily 3930 LS8
T Fourt h Regional Daytime 2200 Mon-Wed-Fri 7233 LS8

LS8

FSK
LS8
LS8
LS8
LS8

3928

36 13
3935
3965
3909
3940

Daily

Daily
Su n.
Sun.
Man-Sat
Mon-Sat

T

T
T
S
T
S
T

NY

STATEWIDE

NY
W MASS
CONN
VT
MAINE
NY

New York RTTY Net 0030
West Mass. Emergency Net 1230
Connecticut Phone Net 1500
Vermont SBN 2200
Sea Gull Net 2200
N.Y. Ci tv-long Island Phone

Net 2230
N.Y. State Phone Traff ic &

Emergency Net 2300 Daily 3925 LSB
NH T Gra ni te State Net 2300 Sun. 3945 l SB
CONN S Connecticut Phone Net 2300 Mon-Sat 3965 LSB
RI T Rhode Island Slow 2330 Wed-Sun 37 15 CW

*** ******** ********* *******************************
A 90 year o ld lady wandered from a nursing home in Sterling, III . o n the afternoon of July 12, 1975. At 5 :30 pm, the

Wh iteside County Civil Defense Director, Kenneth Murphy, put out the ca ll for all availab le RACES members to respond
with communications equ ipment to help in t he search fo r the elderly lady.

Under the direction of WA9NX E and K9 Zll, coordinat ion wit h the county sher iff and III SP was set up. Grou ps
equipped wit h portable 2 meter radios were sent out on foot to cover all vacant lots, wooded areas, co rnfields and
severa l used car lots in the area next to the nursing home. A steady drizz le of rain didn 't hinder the search operations, As
darkness closed in , the search was halted at 9 pm wit h the elde rly lady still missing - as the temperature dropped to 50
degrees with rai n.

The sea rch resu med again the next mo rning at 8 am. The same areas were again covered by vo lunteers on foot with
porta ble 2 meter radios. At approx imately 11 am, the lo ng awaited signal was flashed over the 2 meter network by
K9APD that the little old lady had been fo und and her condition was A-OK - but send an ambu lance. The little old
lady had wandered into a tall corn field, found a grassy area and, apparently confused and lost, bedded down fo r the
night.

Those who assisted WA9NXE and K9 ZIl were K9BEF, K9HOJ, WB9MCZ, K9SFU, K9 APO, W9CSP. WA9BSO,
WB9DNA and WA9ARR. The Sterling repeater WR9AER also assisted in the rescue.

. . . Whiteside County Il RACES

18 73 MAG A Z IN E



MORE
_, • I .
• •

I have received several letters in
reference to my article in June
ent it led, "Shoot Oscar with a
Seteltabe". Practically all letters end
with, "Where did you get the po lar
projection map of the northern hemis
phere?" I wou ld like to inform the
readers that I also had difficu lties in
finding such a map of needed
dimensions. I fi nally found one in
Callbaok's "Ham Atlas" t hat was just
the right size. I s imp ly traced it on a
p iece o f mylar and used it for the
satellabe.

Due to some misregistrat ion of the
multiple "burns" of Figs. 3 and 4, the
sa te lli te track does not originate at the
equator, where it shou ld, but starts at
about SO northern lat itude. This fact
makes tables, describing the instan
tenous position of the satellite. about
1.5 minutes off. Readers should take
th is under co nside ra t io n if t hey wa nt
to check the cla imed accuracy of the
dev ice. Fig. 5 is a lso sl ightly m is
registered.

K. J . Desku r K2Z RO

Sorry about the misregistration,
and thanks again for a great article 
Ed.

INFI.ATION liZ

Everyone knows inflation is bad. I
never knew exactly what caused in
fla tion, but my buddy Casey Jones (or
shou ld that be Kilo Hz Jones) says it 's
a vicio us Hz, like a cat chasing its ta il,
ya know.

I' ve always wanted one of those
solid state transceivers that run on 12
V no-Hz power (de to you non
Hz'ians). I decided that, if I put my
gas guzzler up for a dozen lu na r Hz
and got o ne of t hose little cars with a
2 Hz engine and re-Hz 'd some paper
and beer cans, I might save e nough to
get some new gear.

As I started out t he door to hop o n
my motor Hz, I tripped ove r the jr
oc's triHz and fell on my face . That
real ly Hz like HI! My motorHz
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wouldn 't start, so I got the XY L's
biHz, but both tires were flat.

So I had to call "Hz-Benta-Bil-lz"
(they don't t ry as hard as that other
outfit) . I buzzed down and picked u p
the little gem xcv r and took it home,
ho oked it to the no-H z supp ly and
tuned ac ross the ma ny Hz. Down on
29 MHz, I heard a weak sig w it h
p lenty 60 Hz on it signing HZ 1HZ. I
ca lled and called bu t N.D. I had
forgotten the su nspot Hz was at its
lowest spot.

Well, u c an 't wi n 'em all.

Russell Robinson W4UD
Bristol TN

Our staff holds varied opinions about
what prompted this missive. - Ed.

Really enjoyed WB2NE L's a rticle
on TTLs. Lookin g for more of the
same in the future, I hope.

Dale Sewell V'S4JHQ
Pensacola F L

I fou nd Larry Kehaner's (WB2N E L)
a rti cle very help fu l. Please have him
write another. I'm especiall y cu rio us
about op amps.

Fred M. Haas W6TXE
Los Angeles CA

I wou ld request u rgently th at you
keep up th is ta lk on ICs and repeat,
repeat - I have mu ch d iffi culty under
stand ing.

Jim Sullivan Wl PSW
Wobu rn MA

I read the article by Larry Kahan er
WB2N E L about How Gates Work - A
TTL Primer. I found it very interes t
ing and hope to see more of the same.
Many thanks.

J im Fin nell W6DEU
San Jose CA

We liked your J uly issu e ve ry mu ch
- especially the article o n page 113
by WB2N EL regarding How Gates
Work . T his is just what I was looking
for. Keep u p t he good work .

Tommy Thompson V\6BPV
Santa Cruz CA

Just a q uick note between jobs.
Great article by Larry Kahaner in J u ly
issue (How Gates Work) , Please talk
him into another basic primer on ICs!!

Great magazine, 73! ! Keep up the
good work. You're far be tte r than t he
compet ition!

Jim Washbu rn WA4 FOa
Raleigh NC

RECH'TIOYII. (JlJ}f:CTIJITl

Cons ideri n g the funct io n a l
incremental co ncept of the AUgJ st
issue, coupled w ith the optional t hird
generation f lexibility of its ed it o r ia l
sty le, I wanted to express my
balanced rec iproca l capability and say
that t he int egrated transit ional
optio ns of t he issue were outstanding!
Ed itorially speak ing I can truly say
that yoo have successfull y maximized
my recept io nal objectiv ity .

John Portune WB6ZCT
Hawthorne CA

Good going, John . . . I'd been betting
that not one reader would notice the
total meaninglessness of the cover
sub-headlines ... and you caught m y
little joke . . . Wayne.

r OUNT SRUHO-CUO..1T...I S TIl '()

Would you p lease prin t the follow
ing in the Inte rnat io nal Intelligence
and Correspondence Sect io n of yo ur
world -famo us magaz ine ?

D L l Ctl's new ed itio n of " Ham 's
Interpreter" (just received) , wh ich
now inc ludes Espe ranto , may be pu r
chased from: " Korner, 7016 Ger
lingenlWurtt ., Postfach 9, West Ger
many."

The price is 5 .00 DM and airmail
postage is 2.70 DM. Mein Deu tsch
ma rk Maschine as of today - August
15 - thirty nine cents U.S . per Mark
out prints. That means S3.oo, or
th irty cents a language - twenty seven
cents each if you count Serb o-Croat as
two. An id ioma t ic bargai n .

Much isimas gracia s to SM7COS,
WA1NIZ and WA6ZKI for help in
pin ning down t he above ORA.

While you're printing things - how
abou t more of that good stuff by
WB51RY and K8BFH/1 in the AUgJst
issu e? T hanks much.

Ken Cole W7IDF
Vashon WA

P.S. Pe rhap s I should mention that a ll
t his is in reference to an art icle in t he
June issue o n page 17.

(J VF. R WIlf:l.Mf;{)

I note with d ismay your reference
to a possibility that 73 may change its
size sometime. I notice from m y
complete set of issues that, since its
inception, 73 has had one size c hange
Imtnorl and a change in b inding sty le :
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from the stap led edge to the glued
edge, which now prevails.

What I have to say is th is: If you
feel you have to copy OST, please
wait until the end of the year to do it.
lt will be bad enou !ta having to
re-arr ense my shelves to accommodate
the new size binders. If and when the
new size arrives, I hope it will have the
stapled binding like BYTE has. I see
no advantage to the glued binding as
o n OS T, Pop Frontes, Radio
Electronics, 73, etc. (I'll just bet it
migh t be a bit cheeperl l

The first issue of BYTE honestly
o verwhelmed me. I was really
expecting a 25-50 pager more li ke a
newsle tter. I sincerely hope that issue
# 1 is just the beqlnnlnq of better
things to come.

Ralph O. Irish WA8GDT
Utica MI

If only OST were going to the large
size 1o-toe would probably stay in our
present size, but with the other three
changing this means that most of the
advertising will be made up in the
large size. It is very costly for
advertisers to have to design both
large and small ads, so the small size
would be a serious disadvantage.
BYTE was started out in the large size
because most of the advertisers in that
field have their ads made up in the
large size. Glad you enjoyed BYTE 
th e r eacti on has been most
enthusiastic. We will probably have to
go to what is called perfect binding
with BYTE - this is the style used for
73 - no staple to keep the magazine
from opening flat as is used by CST.
The saddle stitching is nice, but
d oesn 't work well for th icker
magazines withou t special machinery
which few printers have - this is the
style used by HR and CO. BYTE will
probably be going to 160 p ages soon
and this means perfect binding .. .
Wayne.

TRA CKING t u« IIA .\lHUU<;LI H

Just a note to you on the list o f
sto len gear in you r latest issue o f 73
magazine. Of all the gear listed in the
stolen gear column, only the last piece
is listed in the FBI NCIC computer.
This is th e gear that was stole n in
Billings, Montana. I fee l that you
should advise your readers that when
gear is stolen they should notify their
local po lice department and supply all
model and se-tat nu mbers. Request
the police to enter this data into the
FBI NCIC computer. By doing th is, if
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the gear is recovered by another police
department, a quick check through
the NC IC witl reveal that it is stolen
and which police department en tered
this data.

I'm a ham and also a police officer
in the communications section of t he
Le b a n on Poli c e De part men t,
Lebano n, Pa. 'Mlile reading the 73
magazine I was cu rious if this data was
in the co mputer . I used our CRT
terminal and qu estioned t he NCI C on
all the gear listed . Only t he last set of
gear was in the computer. I thought
that you and your readers migh t be
interested.

Ptlmn. Eugene D. Mavretic K3UOX
Lebanon PA

A lot of home brew projects have
been poppi ng up. What surprises me is
the lettering on face panels. All of
them look protesslonel. The best I can
do is a label maker. Can you tell me
their sec ret? Is there an easier way
than having it engraved for $25.00 to
$30.001

Harry R. Clement
5804 s.W. 12th

Des Moines IA 50315

111/0 ':'; S, l \f; :-

Being o ne of three known non-barn
readers of your rag, I frequently feel
like a person visiting in the home of a
large but nutty family . Nice people
but hard to take in groups of more
than one. It is fasc inati ng to follo w
your opinions o f the A.A.A.R. R.L.L.,
the I.R.S.S., that Walker person and
all the nice C.B. freaks. To your
credit , you pub li sh a mixture of
manure that wou ld fertilize the mind
of even the most devout member of
the stay-in-a-rut and re-build t he
twentv-third version of a fifteen
transisto r BFa type experimenter.

Since by now you are wondering if
I propose to make a point o r will
continue to waste my valuab le t ime,
let me assu re you t bat I have just such
an intention. Because people in
genera l are basically nosy and are apt
to be more so about th ings that
interest them. I believe that the time
has come for a feature that depicts
Peterboro ugh, N.H. , the ult ra o ffices
o f 73 and, perhaps, some of th e saner
happy people who bring us our
favorite magazine. While all these
things are commonplace to you, they

represent the outer, exotic fringes of
man's quest for the meaning of life to
those o f us who will never be cast
upo n you r figurat ive shores. (That one
lost me, too. Ibid cir , Frst . ]

A final point is that such a series of
photos would be a CHEAP featu re
and anyone who ever had to look at a
family album knows that some pretty
rotten stuff will still interest t hose
who care . In closi ng, p lease send your
check for this fan tastic idea to :

D. E. Stanfield
3408 Catalina Dr.

Atlanta GA 30341

Fantastic idea - so good that I had
already thought of it on my own, no
mean accomplishment. Naturally, I
have reluctantly had to give the
surprisingly large check for this
brilliant idea to myself . . . too bad.
Put on your thinking cap and try
again . . . Wayne.

/l OIIIIl II/TIllS A /lO/IIIl '

Well, after nearly 5 years as 73
" Life r # 306" (30 Jul 1970 ), I'd have
to ca ll myself a satisfied customer. So,
I'm willing to try another of your
ventu res. I wish you luck and hope
BYTE, wh ich relates to my hobby
withi n a hobby withi n a hobby (arne
teur [radio -< data p rocessi ng > tele
type] radiol . will be as informative as
73 Mag has been for me.

Ralph Irish WA8GDT
Utica MI 48087

F E,1 UI.EI' A G, I IN

Many of your readers have been
getting their DX cards back because of
an erro r in ou r mailing address. Can
you p lease inform them t hat the " Far
East AUX RAD IO LEAGUE" address
is: f EAR L OS L Bureau, clo Sam
Fleming, CARH-!D·GS·T, APO San
Francisco CA 96343.

Thank you fo r t his service.
E. M. Fischer KA2NAIW71 0 R

NAF Box 67-44
Atsug i, Japan

FPC Seattle 98767

FATTEU. TOO!

Enclosed please find the order form
from the August issue and a check fo r
$18.95 fo r the 5 ·6 -13-20 tape pac kage
and o ne of your Advanced study
guides. I've been read ing and hearing
so many good things about your

73 MAG AZ INE

I



OCTOBER 1975

00 00 00 00
hr nun sec 1/100sec

you are now in the timer mode (keep
trying - part 2 just takes practice) .

To operate t he timer:
"CHS" key wilt start or stop the

t imer running;
"CLX" will reset the timer to zero;
"EEX" - try it : Any number key

will store a "split" while timer is
run ning, or recall a " sp lit " to the
d isplay when timer is stopped;

":" causes calculator to leave ti mer
mode.

Find an HP-45 and have fun!

Sig Pete rson III
Portland OR

2 1

Continued on page 152

Got your mag today , and I want to
give you some advice regard ing the
sprocket feed T ele type that you want.

00 NOT BUY A T ELETYPE MOO
3J SPROCKET FEED!

GET A MOO 35 INSTEAD.
T he Teletype mod 32 & 33 are fine

pieces of equipme nt in t heir frictio n
feed versions, but when used as a
sprocket feed they become quite a
headache for atl concerned . T he
owner has to put up with frequent
outages and pay fo r t he repairs; the
technicia n has to SQu int and peer to
see the workings, and f requently can't
even figure out what is wrong in a
short time, so, up go the costs again.

In summarv. the mod 33 sprocket
feed is su bject t o excessive d own time
compared to the venerable 3 3 frictio n
feed. The money would be VlIet! spent
buying a mod 35 sprocket feed that
will just ru n and run and ru n and run
and run ...

My experie nce stems from seven
years as a technici an fo r Western
Union Teleg. Co . and not as a result of
not understanding the 33 sprocket
feed machine - it's just that I feel
tha t the design is poor.

Pau l Robertson
Rochester NY

(;01\'; '/oJ} . . . J.'i

//1'· 1.1 riv

You may be interested in knowinq
that Tektronix has discovered that the
HP·45 has a t imer just like t he HP·5 5.
It works like t his:

1. Press the "RCL" button .
2. Simultaneously press 3 keys:

" 7" "B" "CHS" If h, . . you ave a
d isplay like th is

Fantastic news in the ma il today.
Passed the Advanced and Ext ra Class
exams. All thanks to those study
guides and code tapes. All in all , a pair
of very 9000 study guides. presenting
the theory in a f resh light.

The code tape was also a great help.
Copied for % to one hour each night
for about a month or so. Didn't
bother to study or copy the last two
nights before the exam - just relaxed.

Once again, thanks fo r tak ing the
t ime to put out so mething that reeuv
does help those who need it.

Bill Seibt
FPO Seattle

Billy P. Ed ward
Chattanooga T N

Try November, 1955, page II, "$3.96
Beam" . . . Wayne,

FANT,·lST/C SfllS

After making the ca ll I went back
to assist the woman's husband , who
was having quite a time with his wife.
Between the two of us we kept her
calm until the ambulance could arrive.
She was taken d irec t ly to the hospital.

Terry Dunham WA6DPY
Fresno CA

(in correspondence
wit h WB6BFK)

I recently subscribed to " 73" and I
am very happy with the articles. More
begin ners' (Novices') and antenna
articles wou ld be nice, a lthough you
do a nice job o f mixi ng the art icles 
both in se lection and difficulty.

I would like to ask you a very
special favor. I am ex ·KN4ACA and
W40D F, and the bug has bitten again.
As a Novice, I constructed a 15 meter
bea m made from bamboo poles
wrapped in tin foil as described in an
issue of CO magazine. In moving.
several times to be exact, all of myoid
magazines were lost. Our library does
not have CO on microf ilm, but cou ld
get it on lntra-librarv loan if I cou ld
isolate the month and year of this
article. I know that you were with CO
during this period, and knowing that
th is is a terrible imposition, I
respectfully req uest that you please
exami ne you r index issues for this
article. It should be in the range of
1953-19 57.

I tha nk you very much for this.
Best of luck wi th "73". It 's a great
magaz ine. I've stopped both OST and
ca.

Jim Stitt WABONO
Middletown OH

QI/ITE A TlIII:

Th is summer I had quite an
ex perience wit h ham rad io a nd my
company car.

Late in June I was headed south on
Highway 99 about three miles north
o f Madera . As I passed by a car parked
on the shoulder, I though t I saw a
woma n lying in t he ditch . I
im mediately pu lled off on the
shoulder and ran back . It turned out
to be an attempted suicide. A woman
had jumped from the car while her
husband was dri ving. She was bad ly
inju red and emot ionally u nstab le. Not
knowing how badly she was injured,
and being afraid to move her, I ran
back to my company car, which is
equipped with two meters and an
autopatch. I phoned direct ly to the
Highway Patro l and asked for help. In
eight minutes I had 4 patrol cars and
an ambulance on the scene.

Stephen J . Toth K7PZ N
Seattle WA

tape/study guide combo, that I
decided it was time to upgrade from
Tech. And if what I've been reading
and hearing is true, I'm looking tor
ward to being on the low bands by
Christmas!

Also , I wou ld just like to tell you
that I think you have a pretty good
magazine going. I especially enjoyed
the TTL logic article in the August
issue and would like to see more
articles like it. Maybe WB51 RY can be
persuaded to write that fo llow up
article o n flip flops, decade counters
and the more complex ICs. Maybe
even a series of articles! Last ly, how
about a low band frequency
syn thesizer that cou ld be used with a
crysta l controlled xmtr for the lo w
budget ops?

Anyway, keep up the qood work .
It's really n ic e t o read a ham magazine
that has a reasonable blend o f theory
and practical app lication w ri tten in a
st raightforward ma nner. And the mag
seems to keep getting fatter tool!
When my subscription expires in
December, you can bet you'll get a
ren ewal.

I have purchased a MITS Altai r
8800 computer and a lot of peripheral
equipme nt from other similar sources.
I'm havi ng a ball so far . Tell Wayne
he's right again!



Bob Hsrt K7YGP
622 W. 4th S t.
Medford OR 97501

Build a Deluxe

TTY Keyboard

Purl One

CONTROL FEEDBACK

Fig. 1. Simplified block diagram of TTY generator.

T he equipment avai lable to an amateur
sett ing up a RTTY station is usually

limited to what is available o n the su rp lus
market. While a Model 28 AS R would have
been ideal, monetary co nsideratio ns and
convenience dictated a more modest choice
for the author: a Kleinschmidt Typing
Reperf. Since there was no provision to
originate data with t he Kleinschmidt, it was
decided to construct an electro nic TTY
keyboard (just for fu n). This keyboard
starte d out as just a simple TTY generator
but grew to include several handy , if not
essential, extra functions. These added fun c
tions include a character counter (so you
know when to insert a Carriage -Return) ,
au to matic Carriage-Return (in case you
forget), auto matic Letters/Figures shift, and
a test generator capable of produ cing eit her
RY or binary sequential Quick Brown Fox.
While the keyboard need not be built with
these added funct ions, they do make oper
atin g more enjoyable. Besides, it mi ght even
impress your friends.

'" ENCOO- SERIA L-
SWITCH ". lZER
ASSE M, MATR IX

no OUTPu t
SWITCH l-

I I

TO LOOP

The Basic TTY Generator

As with any mechanical key board , the
fu nction of the TTY generato r is to form a
seven unit serial code strea m at the proper
rate , corresponding to a particular sy mbo l,
when a key is pressed . T he logic used to
perform this fun ction is- shown in blo ck
for m in Fig. 1. The key switches connect to
an encoder which co nverts each key closure
to a unique parallel binary code. This binary
code is then converted, in t he next block, to
serial fo rm which t hen drives an output
swi tch. The actual circu itry for the encoder
can take severa l forms but the serializer is
easiest to implement as a parallel in/ serial
out shift register (see Fig. 2).

The seven stage shift register and asso
ciated clock and contro l circuitry are in a
standby state when all Q outputs in the shift
registe r are high. Th is allows the o utput of
U8 to go low which in turn inhibits the
clock and forces the ou tput of U9 (output
gate) high (Mark). The switc hes connecte d
to the Reset inputs of each shift register
stage, representing the o utput of an encoder,
are closed wherever a Mark signal is req u ired.
If, fo r example, we wish to generate the
code for IlR," the switches corresponding to
the position o f Mark pulses in the code
stream are closed momentaril y . Thus register

22 73 MAGA ZI NE
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Fig. 2. Shift regis ter and ou tpu t for "R."

US goes lo w, shutti ng off t he clock and
clamping the output of U9 high. At this
poi nt the circuit is ready to begin another
cycle . The c ircu it is re lative ly simple and has
the added advantage of being self-clearing
si nce any 0 low state in the register is
auto matica lly shifte d out. The on ly pro ble m

Top view of keyboard. Note character counter display. Column of lettering on right is
associated with line of function lights. From top to bottom: Space (neon bulb across loop
jack), Run, Ltrs, Figs, Lock. Top of keyboard is smoked plexiglass which needs
refinishing. Also note number keys along top, and period and question mark keys. These
are auto shift keys, i.e. , Figs is sent automatically before the character. Actually the same
thing (auto shift) happens when a letter key is pressed, ex cep t Ltrs is transmitted first.

stages 3, 5 and 7 are reset while the res t
remain in t he set (0 high ) sta te. The 0
outputs o f the reset stages are now low
causing US's ou tput to go high. This high
signa l does t wo th ings: The clock is started
and the clamp is removed fro m the o utput
gate which allows the output to go lo w,
initiating the start pulse (Space) . If we are
gene rating 60 wpm (45 Baud ) TTY, the first
pulse is generated by the clock 22 ms after it
rece ives the go signal. This pulse shifts data
in the register o ne stage downwar d.

At this poin t t he start pulse ends and t he
first data pulse begins. Every 22 ms the
clock gene rates another pu lse and the data in
the regis ter is shifted another incremen t
toward the o utput . The effe ct of this is th at
the output gate sequentially sa mp les t he
sta te of eac h register stage for 22 ms and
forms the serial TTY code . After seven
pulses from the clock, all register stages are
o nce again in the 0 high state . The o utput of
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Bottom view of keyboard. Matrix on right. Middle circuit board hides 3 others below
which contain keyboard logic and test ,!,nerators. Circuit board on left is Auto Shift _
Auto CR/LF.

now re maining is to arra nge for a method to
close the input switc hes (trai ned fl eas?).

Encoding Matrices

Knowing the naturally uncooperat ive
nature of fleas, an investigation was begun
into electro nic methods of encod ing the
shift registe r. This dilige nt research un
covere d three types of encodi ng matr ices.

They are pro bably ca lled mat rices because of
the rectangu lar form of the encoding device
interconnection . Anyway, these methods are
the key switch matrix, the diode matrix, a nd
the magnetically coupled (toroid) matrix. A
brief description of each will be given in case
the builde r would like to try a meth od
different from t he one the author used.

Of the three matrix methods mentioned
above, the key switch matrix is co ncep tually
the most complex but because o f integrated
circuit logic probably the simplest to con
struct. As shown in Fig. 3 the syste m
consists of a six stage binary counter, a 1 of
16 decoder, a 4 to 1 multip lexer, a high
frequency clock, and several gates . While
only fiv e code bits are necessary for TIY
(Baudot) e ncoding, this encoder (and the
others) includes an extra bit fo r Figures/
Letters info rmation used to d rive auto-shift
circuitry. In this particular encoder, the
clock continu ou sly drives the counter
through all possible code combinations but
without a key closure there is no output.
With a key closure, there will appear a pulse

,.
T

Fig. 3. Key switch matrix.
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Fi g. 4. Magne tically couple d (toroid ) matrix .
Closing 51 genera tes a pulse a t ou tputs 1, 4 and 5.
Closing 52 generates a pulse a t outpu t 4.

key switch on the other. There is o ne
primary wire per key switc h and si nce o nly
one switch is closed at a time there is
exce lle nt iso la tion between the primaries.
When a switch is closed, a pu lse of curre nt
flows through the wire, inducing a vo ltage
o n the seco ndary of each transformer the
primary wire passes th rou gh. These pulses
turn o n the assoc iated switch ing transistors
which in t urn de liver reset pulses to th e
ap propriate shift register stages. This syste m
rates first in co mpactness and economy and

-vee
ITCH r'

st

sa //, j: ~ r 'C- mc
r r'

d,

'- '-;), ~ r '
~ \

7 "m

" ";), ,
"

.,

KEYS W

at the o utput of th e multip lexer th at is
coincident with a co unte r sta te th at corres
ponds to the coding of th e des ire d character.
(Did yo u get that ?) Thus the ou tput gates
are enabled only when the counter is at the
proper sta te . T his syste m should work well
and is used quite o fte n commerc ially but
was not used in this project since so me of
the necessary le s were unavail able.

The second system, the diode matrix, is
fair ly self-explana tory . A key switch is
co nnec ted to each appropr iate regis ter stage
through isolating diodes. Di sad vantages of
this syste m are th e large q uantity of d iodes
requ ired and the space requ ired fo r those
diodes.

T he last sys te m, th e magnetically co upled
matrix (Fig. 4) is ac tually much simp le r than
the name indicates. So fro m here o n it will
be known as the toroid matrix even though
tha t isn't an exact description . This system
uses a small to roid transformer for eac h b it
o utput . The secondary of each transformer
is connecte d to a transi sto r whic h acts li ke a
normally off switch. The pri mary consists of
a series of wires passed through the toroids
from a charged capacitor on one end to a
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Fig. 5. Basic keyboard schematic - all ICs. Vee connects to p rn 14, ground to pin 7. Lettered
terminals connec t to auto func tion genera tor.
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for th ose reasons was incl uded in the TIV
generator.

Putting it Together: The Basic Keyboard

Now that both major sectio ns of the TIV
generator have been descri bed, all t hat
remain s is to in terface t he two to each o ther
and to the o uts ide world (a 60 rn A or
whatever loo p). None of the ex tra features
are included since none are needed for
generating a TIV signal. Any or all special
features can be added later at the builder's
option.

Because of its wide ava ilability and lo w
cost, 7 400 series SS I is used for most o f the
circui try of th is project, No dou bt , the
circ uit co uld be re-designed using MSI TTL
or CMOS for lower package count or lower
power consumption but that's for the next
model. Referring to Fig. S, the circu it
consists of ten ICs, six matrix taro ids, and
several switching transistors . The keyboard
will gene rate a ll TTV codes, includ ing Bla nk,
a t switc h se lected speeds of 60, 67, 7Sand
100 wpm. The stop pulse is 1.S un its lo ng,
which compares closely with the "standard"
of 1.4 units.

Operat ion

For purposes o f ex planat ion, t he circuit is
assu me d to be in the standby state : T he Qs
of a ll stages of the shift registe r are high , no
key switc hes are pressed, and the clock is
off. Since the Qs of all sh ift register stages
are high, the output of US is low forcing the
output of U7A high. This drives 06 into
saturation keeping the loop closed through
the diode bridge . The bridge, by the way,

permi ts the keyboard to inte rface wit h the
loop withou t regard to pola rity . T he lo w
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Fig. 7. Keyboard power supply_

signal from US is also inverted and applied
to the Reset and D inputs o f U4B . The Q
output of U4B is therefore low. having been
previously toggled by the last clock pulse of
the last operation cycle. This low is inverted
by U6 A and applied to 01 which satu ra tes
and c lamps t he clock off. T he o utput of
U6A is also inverted by U9D (the signal is
now low, in case yo u lost track) a nd applied
to one input of U6B. The other input is h igh
at this time so the o u tpu t to U6B is low. The
run indicator, LED1. is o ff at this t ime.

Now we make something happen. A key
switch is de presse d and held . Any key would
do , but fo r this example we' ll press " L: ' T he
primary wire passing through r; TS, a nd T2
is grounded bringing the primary buss to
ground. There is no output from the matrix
a t th is time since the lOOk biasing resistor
provides insufficient current and the gate of
SCRI is he ld low by the o utp ut of U6 B.
What does happen is that t he darlingto n pair
(04,OS) sto ps co nd uct ing a nd its o utput
goes high causing the output of U8A to go
lo w. ' T his triggers the single character one
shot (U7D and U8E) whose output goes low
for approximatel y 1 rns. The low at the
input of U7C gives a low at the o utput of
U8C. This resu lts in lo w signals at both
in pu ts to U6 B causing its o utput to go high,
t ri ggerin g the SCR. T his d ischarges t he .2 u F
capacitor through the primary wire. Finally,
coding pulses are generated from matrix
taro ids Ts, TS, and T2. These se t the 0
o utpu ts of U1 A, U1 B, and U3A low. Since
any low input to a NAND gate results in a
high o utput, the output of US goes high .
U7A is no w permi tte d to inve rt the o utput
o f t he sh ift regis ter (whic h is now high ) and
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initiate the start pulse (the outp ut swi tc h,
0 6, opens) . The high from U5 is also
inverted and appl ied to the Reset of U4B. 0
goes high, the output of U6A goes low, and
01 stops conducting per mitti ng the clock to
start. At th e same ti me th e o ut put of U6B
goes lo w, dropping the gate voltage of t he
SCR to below firing level. The SCR stops
co nd uc ting when th e .2 u F capac itor dis
charges since the 22 k chargi ng resistor
supp lies a current belo w the holding level of
th e SCR. The .2 uF capacitor now begins to
charge . The busy indicato r, LEDl , is now
on.

The clock, which was star ted in the
previous paragraph, inclu des 02, a UJT
relaxation pulse generator, 03 and U9A (2 F
buffer), Ul 0 and U9B (1 F generator), and
U6C, U6D, and U9C (1 F buffers). The pulse
generato r operates at twice t he register shift
freq uency; at 60 wpm the clock produces a
pulse every 11 ms. Positive going pulses at
th e double frequen cy are avai lable fro m the
out put of U9 A (2 F) and positive going
pulses at th e shift freq uency (1 F) are
present a t the outputs of U6C, U6D and

U9C. The outputs of U6C&D drive the shift
register while U9C drives extern al circuitry.

Assuming we are generating a character at
60 wpm, the firs t shift regis ter clock ing
pulse occu rs 22 ms after the clock is
turned on. Data in th e shift register is shi ft ed
toward the o utput gate as has been pre
viously desc ribed. After t he seventh clock
pulse, the register is c leared of all 0 low data
and the output o f U5 goes low. This once
again clamps th e output o f the o utput gate
in th e high (Mark) condit ion. The inverted
o utput of U5 (high) is applied to the 0 input
of U4B. Eleven ms later, the next 2 F clock
pulse cau ses 0 of U4B to go low, sto pping
the clock and returning the keyboard to the
standby mode. The actio n of U4B therefo re
ex te nds the seventh o r stop pulse 50% longer
than the o ther pulses in the character. The
stop pulse can, of course , be longer (it
depends o n how fas t you typ e) but this
limits the mini mu m length and guarantees a
7 .5 unit code .

During th e time the clock is running (the
run indicator is o n) and a TIY character is
bei ng generate d, no addit iona l data can be

A view of the toroid matrix. All those wires running through it give the appearance of a
mess, but it works. The primary buss, SCR, and C2 are located on the left side.
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entered into the registe r because of the low
signal at the gate of the 5CR. To send
another characte r, th e origina l key must be
released and t hen a no t her (or the same)
pressed. Thi s will fi re the U7D-U8 E o ne-shot
and permit the gene ra tion of another
charac ter. Thu s o nly o ne c haracte r is gener
ated fo r each key closure . If the repeat key
(52) is closed along with a c harac ter key, the
key board will co ntinually reprogram and
tran smit th at character. Note that all the
repeat key does is defea t the single c harac ter
o ne-shot.

CORE
KEY I LTRS FIGS STOP I 2 3 4 5

A • • • •- •
B • I, • • • ••

• • • • •, •
_ 0 • • • •- •
- • • ••

F •
- ' • • • ••

•- • • • ••
H •
" • • ••

•
B • • ••
J •, • • • ••

•, • • • • ••
L • • • ••
M • • • • •• •
N • • • • ·•
0 • • • ••

•
~fI

• • • ••
•~ • • • • ••
•

4 • • ••
•

BELL • • ••
•

5 • ••
u •
7 • • • ••v • • • • • •, •w •
2 • • • ••x •
/ • • • • ••
y • • • • •6 •

•.. • • ••
BLAt[ •
SPA • •

R • •

~
• •

FIG • • • • •
LT • • • • • •

Fig. 8. Toroid matrix wiring. Wh ere a dot appears,
the primary wire passes through that core.
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You may notice that there are a few extra
components that seem to perform no func
ti on , such as U6A, U7 B, U8D and U9C.
These compone nts are used to interface with
the auto functi on generato r to be described
later. With a little re-design, those gates
could be eli minate d if you have no desire to
include the au to matic func tions. That reo
design wo uld save o ne IC package.

Power Supply

Two supply voltages are requ ired for the
TTY keyboard: +5 V and +10 V. Both
sources must be regulated for good fre
quency stability and proper operation of the
logic. The easiest (and one of the best ) way
to do th is is to use IC regu lators. One power
supply that works is shown in Fig. 7. About
.5 A at 5 V and 25 mA at 10 V will supply
the fu lly o ptio ne d key board . The seco nd
sec tion of the line power swi tc h is used to
sho rt the loop jack when the keyboard is
turned off. Otherwise, the loop would run
open when power is removed from the
keyboard .

About Construction

Being a prototype, this circuit was not
built using printed circuit techniques, but
instead was built on a comb inatio n of
breadboarding cards and perf-board . For
those who would like to build this on a
circuit card , a suggested layout is shown in
Fig. 6. Notice that all the matrix to roids are
o n a common axis with the primary buss.
With about 1/2" (12 mm) between toroid
centers, threading o f the primary wires is not
too difficult and the matri x takes up little
room.

Fig. 8 is the wiring chart for the matrix
primaries. Where a dot appears on the
char t, the wire passes th rou gh that part icular
toroid . The two ext ra co res listed o n the
chart are used to drive the auto Figs/Ltrs
circuitry and can be excluded . In order not
to dupli cate wirin g in the matrix if it is
planned to include auto Figs/Ltrs (auto
shift ). all primaries th at will involve a n upper
case key are connected to a separate
termin al after passing th rou gh the shift
register toroids (Ts&T1 -T5l . From there,
one wire will pass through the Ltrs core a nd
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Fig. 9. Transformer winding.

PR IMARY WIRE

/
_ SECON OARY

TO TRANSISTOR BASf

and a lo gic probe. The coun ter is not
essenti al but it makes se tt ing of the clock a
li ttle quic ker. A typin g re perf would be ideal
fo r checking the output, but a page printer
will do . An d if you don' t have, can' t find , o r
wo n' t build a logic probe, a de 'scope or a
VOM will do pre tty mu ch the sa me jo b of
tracing down bugs in the logic (but not as
han dily).

Now you can turn it o n. Check for p roper
supply voltages a nd smoke. If every thing
appears OK and you have a co unter, the
clock rates can be se t. Co nnect the counter
to t heoutput o f U9A a nd grou nd the base o f
01 . Adjus t R1 for 91 Hz, R2 fo r 100 Hz, R3
for 1 13 Hz, and R4 for 148 Hz. Remove the
ju mper at 0 1 and t he clock shou ld sto p.
Press a charac te r key and the clock should
run momen ta ri ly (the run light will blink).
Press a character key and the re peat key, and
the clock shou ld run co ntinuously . If these
things do not happen, get o ut your logic
probe and find ou t why befo re co ntinuing.
(If you have no counter, do every thing in
this paragraph except adjus t the clock - you
get to do t hat la ter. )

Now the key board can be connected to
the typing reperf through a 60 mA lo op or
any o ther way you want to do it. If the
clock was not previo usly timed, no w is the
time to give it a try . Turn the keyboard o n
with the speed selector (5 1) at the same
speed as the re perf, If your re perf has four
spee d capability you will be a ble to calibrate
all four speeds. If no t, calibrate wha t you
can (or want) . At t he moment, the loop
should be c losed . If not there may be a
problem wit h the ou tp ut switch. If there is
no problem, press the " T " switch. The
reperf shou ld do something. Adjust the
appropria te speed adj ust pot and aga in press
the " T " swi tch . Continue this process until
the reperf prin ts "T." You will fi nd that t he
mac hine prints correct ly over a sma ll ra nge
of speed adjus tme nt. Se t the spee d pot in
the middle of this range . If the re is diffi culty

TO I<E l'SWITCM +--1

to the desi gnated lo wer case key switch.
Another wire will connect to the terminal
and pass through the Figs core and to the
designated upper case key switch. For
exa mp le : Both " U" and " 7 " have the sa me
coding. A pri mary wire is con nected to the
primary buss and passed through T1, T2, T3,
and Ts. The primary wire is there attached
to a terminal. One wire from the termin al
passes through the Ltrs core to the "U" key
swi tch a nd another wire (from the same
terminal ) passes th rough the Figs core to the
"7" key switch . Only about fi fte en primary
wires need be treated this way : ten num
era ls and common ly used punctuatio n.

One addi tio na l thing about th e toroid
matrix: The polarity of the o utp ut pu lse of
the transformers is dependent on winding
directio n. Therefo re a ll transformers must be
wou nd as shown in Fig. 9 .

The Great Keyboard Controversy

The major fac tor preventing the construc
tion o f any type of e lectro nic keyboard has
usu ally been th e unavai lab ility of an accep
table key switch assembly . To get around
the problem, several previo us keyboard
art icle s have desc ri bed home made switc h
assemblies. Well , as far as the a uthor is
conce rned, ho me made keyboards don't
work well . The proble ms of pretravel, post
travel, and actuating pressure are often more
th an the home const ruc tor can cope wit h.
Fortunately , the price of commercial key
boards has fallen to a fairly low level on the
surplu s market. The keyboard used fo r the
prototype has been avai lable wit hout a case
fro m Tri-Tek for $11.50. Others are avail
able from Meshna and Band F Enterprises
for prices up to $50 . These prices are qu ite
reason able when you conside r that enough
rn icroswitches to construct a keyboard (at
least 30) wo uld cost about $12 surp lus. And
then y ou have to build the thing!

OCTOBER 1975

Will It Really Work ?

After you have gathered the pieces for
this project, fi gured out where to put all of
them, and wired them together (don't fo rget
to check for errors), there comes a ti me
when you have to turn it on . Before you do,
collect a few pieces o f test equip ment: a
counter, a Tele type machine of so me so rt,
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in ge tti ng the machine to prin t "T" there
may be a problem wi th the shift register or
the encoding matrix . This is the difficu lty of
adjust ing the clock without the aid of a
counte r. The technique requires that the rest
of t he keyboard operate properly.

If you have managed to calibrate t he
speeds properly all that remains is to check
the coding of the rest of the characters on
the keyboard. Any erro rs in coding will
probably show up as consis tently super
flu ous or missing pui ses. These ca n be traced
to -a malfunctioning shift register stage or a
particular matri x toroid. While there arc
undoubtedly o ther piaces in the keyboard
where problems can arise, it should be fair ly
easy to trace them down by following the
circuit description.

Next Time

The circuit described above is a simple,
re liable , and not too expensive substitute for
the mechanical TTY keyboard . Its abil i ty to
genera te near perfect coding at any speed
makes the electronic keyboard a valuable
addi t ion even if you already have a com plete
TTY setup. While the keyboard can be used
as is, the inclu si on of the auto matic features
makes its operati on even more enjoyable .
The concluding part of this artic le will
describe those fea tures and th eir opera tio n.

Parts List

Rl - 60 wpm -20k var. + 47k
R2 - 67 wpm - 20 k var , + 33k
R3 - 75 wpm - 20 k var , + 33k
R4 - 100 wpm - 20 k var . + 22k
52 - Closed for Repeat
Tl - Ts - Toro id Core - 1/4" 1.0 .

SEC - 10 turn No. 28 Enam., PR I - No. 28
Enam. (see text!
01,03 - OS, 07 - 01 2 - NPN

Switching Transi stor 2N2222 or = (H EP·55)
Ul - U4 - 7474
U5 - 7430
U6 - 7402
U7. U9 - 7400
U8 -7404
Ul0 - 74107 (or 7473 or 7472 w ith different
pinout)
C1 - .22 uF. 50 V mylar
01 - 02 - Silicon diode 1N914 or =

B1 - Silicon Bridge Rectifier - 400 piv - 100 mA
06 - MJE-340 I H EP·244) .
SeRl - 2N889 IHEP-R100l)
02 - 2N493 IHEP·31 0)

• • •

ACT IO-H/lIU
3 B.nd·lIl Channel FM

Sc,nn" Rn e jYef

HR·l ZO
12 Ch.nn,I,·10 Willi

220 MHI Fill TlinStt iur

~t~ELECTRONICS, INC.

7707 Records Street
Indianapolis. Indiana 46226

Amateur Net

~t~HR-2Bgives

a lot to talk over

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. $ 00

E

An FM Model For Every Purpose
Every Purse

HIU
12 Chann.I·2§ Will

6 M.I., fM Tf.n$.C! iur

Full 12 Channel, 15 Watts
with HI/LO power switch
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include extra postage please.

your BICEN·
Callsigns are

OSL CARDS
Foreign orders:

1976 and
TENNIAL
almost here!

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.

These cards are gorgeous 
red, white and blue (you were
expecting fuscia and mauve?).
And they are 100% custom
made . .. with the exception
of the bicentennial design and
contact report form on the
back ... you can have your
own call letters (unless you'd
rather be AC2NSD/l for a
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.

Address (keep it as short as you can) _

City

official order blank (any other will do as well)
Name (as it should appear on the card . . . use first and last name for informal approach ... use
initials if your importance must be communicated)
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IS COMING ON
NOW EXCL USJ VEL Y IN THE U.S. S T RONG!

* KLM-MULTI-2000

144-148 MHz

144-146 MHz

CW/SSB/FM TRANSCEIVER

* KLM-ECHO-70CM
BRAND NEW 432 MHz CW/SSB XCVR

* KLM-ECHO-II

1·10 WATTS FM
15 WATTSSSB

$795

10 WATTS
CW/SSB

$495

10 WATTS
CW/SS8

$389

32

CW/SSB XCVR

* DOMINATE your aso with proven winners
VHF &: UHF antennas: 8 &: 11 EL. 50-52 MHz.

12·14 & 16 EL. 144·148 MHz.
14 EL. 216-226 MHz
16 EL "'ong boom" 430-434 MHz

VHF & UHF amplifiers: 40.70 &: 140 watt 2 mtr FM!CW
70 & 140 watt 2 mtr SSB/FM/CW
40 & 70 watt 432 MHz FM/CW

HF antennas: 20 &: 15 meter "big sticks"
13-30 MHz log. tel-band

We're growing too, now in larger manufacturing facilities.

KlM\ E L E C T R O N I C S
17025 Laurel Rd., Morgan Hill, CA 95037 (408) 226-1780

SEE YOUR NEAREST DEALER OR CALL US TODA Y. DO IT . . .
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Larry Kahaner WB2NEL
4 259 Bedford Ave.
Brooklyn NY 11229

Op Amps: Basic Primer

O pera tio nal am plifiers, or op amps, arc
high gain dc amplifiers . And I do mean

high gain ! Amp lificat ions are on the order of
30,000 to 1,000,000, depending upon
internal design and circu itry .

Op amps have two great advantages over
discrete components . Econom icall y, they
rep resent about 1/ 4 to 1/ 2 the cost of
individu al compone nts needed for a simi lar
circu it. Secondly, they are physically more .
conven ie nt for amplification of small inputs.

Within the two major tribes of Ie
products, op amps are linear. This mean s
that the output is directly and pro
portio nately re lated to the input. This is in
contrast to digi tal devices which do not
always obey th is rule . The re are, however,
some applications in wh ich we want them to
operate non-linearl y, such as flip flops and
comparators. We can make an y op amp act
non-l inear by exceeding its rated values.

Sometimes, fie ld effect tran sistors (FET)
and ju nctio n field effect transistors (J FET)
are made . So, if you never knew wh at
MOSFET was, now you know. It stands for
Metal-Oxide-Silicon Field Effect Transistor.

A Differential Amplifier

The sy mbol for the op amp is shown in
Fig. I.

The op amp is a "differential amp lifier".
It acts by amp lifying the difference o f the
inputs only. If we impressed the same signal
on each input at the same time , the two
amplified output signals would be 180

0
out

of phase and cancel.
If we feed a signal at the Non- Invert inp ut

(+) and grou nd the Invert inpu t (-), our
output wi ll be in phase with the input. A
signal impressed o n the Invert input whi le
the Non-Invert is grounde d will be out of

v+

Fig. 1. Operational ampli f ier.

v-

>-_ _ .:.OU:oTPUT

NON INVER"T -jV
INPUT

INVERT
INPUT o----~

The Innards

Op amps are usuall y monoli thic . That is,
they are mad e o n o nly o ne piece (or ch ip) of
si licon. By imbedding metal ox ides on th is
silicon base we can make transistors,
resistors and capacitors without the wasted
space of cases and coverings. Thus, we can
have many transistor amplifiers added
together yielding tremendous gains. One o p
amp may be th e equ ivalent of fou r or mo re
amplif ier c irc ui ts.
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Fig. 2. Non-inverting amplifier. Fig. 3. Integrator.

A

The in tegrator does this adding techniq ue
for voltages, and is the basis of th e analog
computer.

The differentiator show n in Fig. 5 is just
the opposite . It has a capacitor in the input
and a resistor as its feedback com ponent.
Instead of add ing the input signal it will
respond to eac h and every change of the
input Since the capacitor wi ll not pass de,
only discrete changes (ac) will be seen at th e
ou tput. It is useful in instruments for
obtain ing the ra te of change of voltages .

Remember the cathode follower fro m
your license exam? In the IC wo rl d we have
the unity gain buffer, also known as the

. . . . etc.

b

I
I
I
I
I

I
I
I
I
I

b

(b) Weird wavefo rm

a

a

B

Fig. 4. (a) Weird wavef orm .
with rectangles.

A Few Basic Ci rcuits

The most important and mos t used
appli cation of op amps is of course as
amplifiers. Fig. 2 shows a typi cal amp li fie r.

It is called a non-inverting amplifier
because the output is in phase with the
input Employing negative feedback (the
feedback circuitry goes to the - input), it is
the backbone of more complex am plifiers.

As wit h any amplifier, we have gain . The
choice of input and output resis to rs (Ri and
Rf) de termines o ur gain. We try to come as
close to our ideal gain wh ile keeping other
needs and spec ial criteria in mind . This is
similar to a tube situation where we try to
come as near as we can to mu .

The next two circuits are o pposite in
purpose and design. They are the integrator
and the differentia tor. The in tegrator shown
in Fig. 3 has a capacitor in th e feedbac k
circuit and a resistor in the input. It takes
the su m total of the input signal over a
specified time.

If we had a weird input as in Fig. 4 and
we wanted to know the total voltage fro m
time a to b, the integrator could do this fo r
us. Mathematician s call this inte gration and
use the symbol f to show it. In geometry we
fi nd the area under the curve by doing the
integration of the equation of that
waveform. It can be thought of as adding
together a great number of indivi dual shapes
so t hin and close together that they
approx imate rectangles. And we know how
to find t he a rea of rectangl es quite easily.

phase whe n it is amp lified .
The power su pplies, V+ and V-, are

separate entit ies. We need a + supply and a 
supply, usu all y 15 volts or less. To only
supply + 15 and then ground the negat ive
will no t give the pro per potential. Batteries
are often used.
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Fig. 7. Compensating resistor added.

NEW
RESISTOR

RI

Ri

we have two unwanted in puts which cause
this unwanted voltage.

The firs t of these un wanted in puts is the
Input Bias Current. As said before, op amps
are a myriad of transistors . These semi
conducto rs must be biased to conduct. No
matter how well we t ry to match these
biasing curre nts th ey wi ll never be equal.

The difference of these cu rrents passing
through the resistors in Fig. 2 causes a
voltage which will be amplified. In order to
reduce th is pro blem we add a resistor to the
Non-Invert input. This new resis to r reduces
the inpu t voltage because now the difference
of the bias currents flowing in the op amp is
made less than either of the bias currents .
They have become negli gible variables.
(Remember, only input differences are
ampIified .j

Our next unwanted input is due to
intrinsic chip characteristics. This Input
Offse t Voltage is usuall y small enough for
most applications, but if it is not, we make
use of the "Offse t Null " tabs of the Ie. By
placi ng an exte rnal pote ntio meter across
these terminals we can null our voltage to
exac tly zero.

Other Parameters
Other variables and factors are worth

mentioning. They are seen in most specs and
are not self-explanatory.

The first is slew rate. This is the
maximum rate of change the out put can
negotiate. The slew rate is always given in
spec charts and can be used to compute
switching time needed between max imum
output levels of our specific circui t. It is
important in switching applications where

Compensatio ns
As in other very precise and sophisticated

devices, op amps mu st be compensated for
many variables, external and internal.

Fig. 6. Unity gain buffer or voltage foHower.

Fig. S. Differentiator.

vol tage follower. It has a gain of 1 and is
used as an impedance matcher. Hi gh input
impedance and low output impedance ma ke
it an excellent buffer between stages.

o )I--<-f~

Frequency Compensa tion
Op amps have difficulties at high

frequencies. At these frequencies they do
not amplify all inpu ts equall y and thus there
is a decrease in gain . This decrease can cause
phase shifts due to t ime delays. The answer
is to use a large capaci tor in th e circ ui t.
Many op amps are internall y compensated
for th is high frequency loss. They already
have a capac itor within the chip . Some have
provisions for external compensation. Th is
information is in the specs.

o e TOBER 1975

Output Offset Voltage Compensation
In an ideal negative feedback circuit, the

outpu t is zero when our inpu t is zero. But
nothing is ideal. Very ofte n there is a large
(relatively speaking) de output which can
adverse ly affect performance. Due to slight
mismatc hes in internal circuitry and design ,



INVERT OFFS£T NULL AINPUT A

NON INVERT , ,. ,
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OFFSET NULL A
,

OUTPUT ,
,- • NOT CONNECTED

OFFS£T NULL B e OUTPUT •
NON INVERT , • ,. •INPUT B

INVERT r OFFSET NULL BINPUT B

Fig. 9. 747 op amp. The 747 is in ternally compen
sa ted for frequency.

NULL POT

Fig. 8. Offset null potentiometer added.

we must be careful not to design our output
time to be faster than the o p amp can
handle .

The second is called the com mon mode
rejection ratio (CM R R). Remember th at the
op amp responds only to differences of
input. We would li ke it to reject all
similari t ies in inpu ts but we set tle fo r wh at
we can get. This CMR R is a measure of how
well the op amp rejects common inputs .
Measurements are in dB, and the high er the
better.

And thirdly , li ke all se miconductors,
saturatio n can be a problem. Latch up is t he
aspect of o p amps to stay at saturation,

- - -(i,1) OUTPUT

r--lv'"

. ..WB2NEL

What They Look Like

Op amps come in tw o shapes, DIP and
TO. DIP means Dual -In-Line Pins and is t he
rectangula r or sq uare chip with parallel
termin als on opposite sides.

TO stands fo r Transistor Outline, and is
so named because it is in th e shape of a
tran sisto r. You will often see a "5" after the
TO. Th is is a unit of size and is needed for
heat sink and space cri te ria applica t ions.
Most o p amps are TO-5 .

The Inside View

T he top view of a 747 op amp wou ld
look like Fig. 9 if we X-rayed it. T he shape is
DIP.

The 747 is internall y compensated for
frequency .

T he 748 chip is a TO-5 package and has
provision for external freq ue ncy com pen
satio n (see Fig. 10 ).

either + or ,after th eir maximum
differential voltage has been reach ed. At this
point the op amp will not beh ave linearl y.

The 741 op a mp is an exam ple of a device
which has lessened th is problem by incorpor
ating a very high in pu t voltage rati ng.
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Towers to 100 feet. Specials
designed & made. See dealer

or call.

IALUMA TOWERS
~ ILOW PRICED I
~ Midi In Aluminum

~ * TELESCOPING
• * WALL MOUNTED

* GUYED
FOR:

. 1 TV - CB - HAM-.
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL

", ' ALUMA DIVISION

FRED FRANKE, INC.
Box 21'.06ST

vero IWiI<,h . Florida 3291;0 U .S .A .
Phon.. (305)·567-34 15

Ca bl," FREDFRANKE VF.R08EACn FL.
SlIm,- T ,-rtituri,-s ..'~"i l"hl. · Fig. 10. 748 op amp.
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$400 YALUE

$279.95

1405 SM - 5 Watt
Hand Held FM Transceiver

SPECIAL INCLUDES:
• Rubber Flex Antenna

• Complete Set Nicad Batteries
• Leather Case

• 52-52 Crystal
• Your Choice of 2 Pair of

Common Frequencies Only
Extra Xtals, $4.50 ea.

FEATURES

• 6 Channel Operation .
• Ind ividual Trim mers on all TX

and AX Xtals.
• All Xta ls plug in.
• S Meter/Battery Indicator .
• 10.7 IF and 455 KCI F.
• 12 KHz Ceramic Filte r.
• .3 Microvolt Sensit ivity for 20

db Ou ieting.
• Microswitch Mike Button.
• Size 8 7/8 x 1 3/4 x 2 7/8 in.

• Weight 1 lb. 4 ca., Less Batt ery .
• Current Drain AX 14 MA TX BOO MA.

• Switchable 1 & 5 Watts Minimum Output· 12 VDC.
• High Im pact Lexan® Case .

ACCESSORIES
SM2 Speaker Mike _. . . . . $ 29.95
BC2 Battery Charger . . . . . . . . . . . . . . $ 36.95
XF-l 10.7 Monoli thic IF Xtal

Filt er (Installed) .. . .. .. . . . . . . $ 10.00
TE ·1 Continuous Sub-Audi ble To ne

Encoder (Installed) . . . . . . . . . . . $ 39.95

FACTORY DIRECT

SPECIAL OCTOBER SALE

$320 YALUE

$199.95

Endose additional $4.50 for prepaid shipping &: handling. Nevada residents add sales tax.
Sale ends October 31, 1975.

FEATURES
• 6 Channel Operation .
• Ind ividual Trimmers on all TX

and RX Xtals.
• All xtets plug in.
• S Meter/Battery Indicator.
• 10.7 IF and 455 KC IF.
• 12 KHz Ceram ic Filter.
• .3 Microvolt Sensitivity for 20

d b Quieting.
• M icroswitch Mike Button.
• Size 8 7/8)( 1 7/8)( 2 7/ 8 in.

• Weight 1 lb. 4 oz.. Less Battery .
• Current Drain RX 14 MA TX 4 50 MA.
o 2.5 Watts Minimum Output - 12 V DC.

ACCESSORIES
Speaker Mike $ 29.95
Battery Charger . . . . . . . . . . . . . $ 36.95
10.7 Monolith ic IF Xtal
Fil te r ttnstauedl . . .. . . . . . . .. $ 10.00
Continuous Sub·Audible Tone
Encoder (Installed ) $ 39.95
12 Watt Amplifier (Mobi le) $109.00

1402 SM - 2.5 Watt
Hand Held FM Transceiver

SPECIAL INCLUDES:
• Rubber Flex Antenna

• Complete Set Nicad Batteries
• Leather Case

• 52-52 Crystal
• Your Choice of 2 Pair of

Common Frequencies Only

Extra Xtals, $4.50 ea.

141 QA

8M l
BCI
XF·1

TE·1

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739-1931

SHIP ME 1402 SM 1405 SM OCTOBER SPECIALS

PLUS D SM1 D BCl O SM2 D BC2 O XF-l D TEl D 14 10A

ENClOSEDIS O CHECK O MO NEV OROEA D MC O BAC

CARD # EXPIRATION DATE _

XTALS _

NAMEE ADDRESS _

CITY STATE _
SIGNATURE _

OCTOBER 1975



Sumn€r EI€clronics P O BOX 572

e, EnA Co -Inc HENDERSONVILLE , TENNESSEE 37075
U G. • • TELEPHONE , 615B243235

Announcing Another Quality First
From SEEC

~EEC

•

• = ...•
• 1.

• •
• a •

•

(Production umt sn an uv
different in appearance)

For the past 18 m onths SUMNER (SEEC) has
been in volved in the design of a Slow Sca n to
Fas t Scan and Fast Scan to Slow Scan TV
Monitor utilizing cha rge coupled device s (eeD)
and digital circuitry . For well over a year the
prototype unit has been in operation without a
failure. We a t SEEC feci that a complete monitor
sho uld be offered, ra ther than an asso rt ment of
" black bo xes" and a separa te TV set/video
monitor. Furthermore the pa r ts situatio n being
what it is, a home brewer finds it very di fficult to
o bta in parts for a 1 time unit at a reasonable
price. In additio n the HCV-2CS ha s been so
designed as not to o bsole te th e exist ing IICV-2A
and HCV- 2B monitors, in tha t it will be in the
same size cabine t as o ur curre nt HCV-2A(B) and
the o wners of th e IICV-2A(B) will be ab le to
ret ro-fit the sca n converting elect ro nics into their
existing monitors if t hey so desi re , or a trade in
allowance will be offered, wh ich in most cases
will be the desired way to go as the co nversio n is
extensive.

Basically the HCV-2CS will provid e complete
slow to fast scan monito ring; fast to slo w scan
conversio n for utili zing a standard CCTV fast

38

scan ca mera such as the RCA TCl OOO; intercon
nectio n to utilize the standard slo w scan ca me ra
if desired ; com plete interconnections to connec t
the HCV·2CS into the existing o r proposed slo w
scan syste m; auxil iary fast scan monitor output;
tuning meter fo r sy nc (1200 Hz) signal tuning as
well as LED tuning indicators fo r proper adj ust
men t of Mo nitor Black and White Compression
levels (1500 Hz and 2300 Hz), when tuning in
the SSTV signal from the rece iver and a djust ing
the mo nitor for proper black and white levels
prior to receiving a picture fro m the receiver ;
tape recorder input and output ja cks; tel ephone
line input/output jack. A built-in viewfinder is
provided fo r se t up of a standard fast sca n
came ra.

The slow to fast conversion will be based o n a
256 line fo rmat disp layed o n a 9 inch rectangle
CRT (cathode ray tube ) be ing dellected a t fast
scan rates (composite fast sca n video will be
based on 15,7 50 Hz, horizontal , 60 Hz vertical
field rate - 30 frames per second and a co m
posit e video amplitude of 1.4 volts pp being
present at the auxiliary fast scan monitor o u tpu t
connector). Brigh tness of display will be sim ila r

73 MAGAZINE



o :-v«- HCV-l B SSTV cam~ra. wllens and power supply $380.
'yea ~ HCV·2A SSTV monitor $310.

'?' ~ HCV-2B SSTV monitor with built in fast scan viewfinder $415•
..:::.'?' HCV-3KB SSTV keyboard $425.

'?' Complete line ofaccessory items.
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Hz and 2300 Hz, will be provided . Fast scan
hori zontal hold to be loca ted o n rear panel along
with fast scan mo nitor video level control.

TIle HCV-2CS will measure ap proxima tely
14"W x 15Y2"D x 8Y2" H. All circuitry to be on
gold fl ashed, glass epoxy, plug in prin ted circuit
boards with ICs, Op Amps, tra nsisto rs in plug in
sockets. All o f th e system will be fan cooled via
o f ultra quite fan mounted o n rear panel.

Current delivery projection is scheduled for
around September 30, 1975. Pricei > $925.00,
F.O.B., Hendersonville, Tennessee. The HCV-2CS
may also be purchased less the fast to slow scan
converter, wh ich could be ins ta lled at a la te r
time, for $795.00, F.O.B . Hendersonville, Tn.
Conversion kits fo r the curren t HCV·2A(B)
owners will be available about the same time for
arou nd $400.00, o r factory installed for $600.00.
Write for trade in allowance on HCV-2A(B)
monitors stating serial number, date pu rchased,
etc. The RCA TCI OOO fast scan CClV camera
complete with lens and power supply is now in
stock fo r $245.00; GBe CTC4000 is availab le for
$225.00 and the JFD 604 with fast scan view
finder buil t in is $495 .00 comp lete wit h Fl .9·22
lens. We also have a full line of lenses, tripod s,
tape recorders (audio and video) and other
accessories. I year warranty on cameras.

A co mplete brochure will be prepared shortly
and mailed to you with ordering info rmation on
the HCY-2CS. To hold the HCY-2CS at the
current price a deposit of at least 25% will be
required ($231 .25 for sta nda rd HCV-2CS or
$ t 98.75 for the HCY-2CS less fast to slow
conversion). Note th at the bala nce would be due
prio r to shipment of the uni t. All prices and
specifica tions are subjec t to change at our option
without no tice , except prices that are frozen with
a deposi t as mentioned above. All rights are
reserved by SUMNER. Write for more detailed
specs and reserve yours now.

Five ways to purchase:
Cas h w i th o r d er - C. O. D. (20 % deposit) - M astercharge - BankAmericard
- SEEC Finan cing (up to 3 6 m onths). N o te : all c re d i t cards pay regular
pric e shown . All prices F.D.B. H enderson ville TN .

to the home TV set or standa rd fast scan video
monitor. In addition 2 basic modes of receptionj
disp lay wil l be provided as follows: J. displayed
as being received : 2. freeze display which will
allow any picture to be frozen on the screen. The
main memory will be a combination of CCO
chips and digital shift registe rs to make up a to tal
mem ory of so me 80,000 bits. Fo r th ose modi
fying current HCV-2A{B) mo nitors the display
will be 6.5 inches, but all other fu nctions will be
as sta ted .

The fast scan to slow scan conversion will
accept the standard composite fast scan video
from a camera or video tape recorder (VTR),
which is based o n 15 ,750 Hz horizontal , 60 Hz
vertica l fie ld and J.4 volt pp video ampli tude
signal and convert this composite video to slow
scan sta ndards. v.. and Y2 frame ra tes, black-white
(positive-nega tive ) color reversal and a 4 shade
vertical gray scale generator will aslo be provided
in this sec tion. Also a special feat ure to convert a
frozen fas t scun picture back to slo w scan so that
it may be retransmitted as slow scan wil l also be
provided in this section. This feature a llows
picture tha t is being retransmitted to be repro
cessed, before or during retransmission, if
needed.

Front panel of the HCV-2CS will have all
necessary contro ls for all modes of operation
such as brigh tness and contras t for th e fas t scan
monitor section; black and white compression
controls for slow to fast and fas t to slow
converte rs; video/voice switch; slow sca n and fast
scan video selectors - Camera - Receiver 
Tape; slow scan and fast scan video display
selec tio n; SS·FS RT switch for converti ng a
frozen fast scan pic ture back to slow scan for
retransmission; freeze switch. A total of 16 front
panel controls to co ntrol all fun ctions, in addi
tion to tu ning meter for sync tuning and LED
indicators for black and white frequency , 1500

master charge
.~ .,,- " ..,
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Peterborough NH 03458

Computers Are Here-

Are You Ready?

L ike Duz (do t hey still ma ke Duz?),
computers are getti ng a reputa tio n for

being able to do just about every thing. It is
well earned, for to understand com pu ters is
to love them . . . they a re being bill ed as the
World 's Grea test Toy, and th is is not mu ch

an exaggeration, young long-h aired blonds
.notwi th standing.

More and more amateu rs are tackling the
new inexpensive computer kits and coming
up with very usable results. Some are using
the units to aim their antennas for moon-

•
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The Altair 8800 . ..
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and a look inside.
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Systems had been produ cing co mpute r kits
before this using the Intel 8008 chip, but
these were not as well publicized and the
8008 chip has more limitations than the
8080, which is used in th e Altair.

More and more CPU kits are becomi ng
availab le .. . such as t he recen tl y announced
Godbout system using th e National PACE
chip . .. this ho lds a lot of promise fo r a lot
of co mpute r at a ridicul ou sly low price.
Ano the r new o ne is Sphere, availab le in ki t
or assemb led form in the same basic price
range of $500-$600 with enough built-in
memo ry to do some work.

There are two basic for ms of memo ry
requ ired ... one in th e CPU to permit it to
do its work . . . and one o utside for longer
term use. T he intern al memory stores
o perati ng program inst ruc tions and things
retri eved fro m th e larger memory which
have to be used by t he CPU. Practically
speaking, the larger the internal me mory of
th e CPU, th e faste r your co mputer syste m
can operate. For insta nce, if you had a
record of all of th e stations you've ever
contacted in th e main memory and you
wanted to sort th rou gh for one particular
call, it would be eas ier to fi nd if you r CPU
could grab a th ousand sta tions ou t a t o ne
time and check them against th e ca ll you
need instead of checking maybe ten at o ne

bounce, some to predict or even ai m
antennas at Oscar, some to operate a
vi rtu ally au tomatic RlTY sta tion, some to
run a repeater or even a system of repeaters
. .. and so fort h.

The Three Basics
There are three parts to a compu ter

system . . . the central processing un it,
cleverly called a CPU, the gadget which costs
the most mo ney and wh ich does most of t he
work .. . an input/output device such as a
tele type ... and some sort of memory for
the CPU to keep t hings on file when it is not
actively wo rking with them.

IC technology has been raising havoc with
C P U prices, dropping th em in large
incre ments every few months. The latest
chips such as the Intel 8008, 8080, Nat ional
PACE, IMp·1 6, and Motorola M6800 have
spawned a breed of miniatu re CPU wh ich is
so lo w in cost that it has made the hobby
co mp uter a p racticalit y . The first large
q uanti ty production of CPUs using the new
series of micro processor chips was put out
by MITS in Janu ary .. . their Altair 8800.
This so ld for $439 in kit fo rm and $621
assembled and tested ... about one tenth
the price of previousl y available mini
computer units.

RGS Electronics and Scelbi Computer
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time . You'd fi nd the record you want one
hundred times faster .

But, alas, memory costs money, and a
happy medium has to be struck between
what you want and what you can affo rd.
You can get along with 4k of memory .. .
that's actually 4096 bytes, where a byte is 8
bits of memory, the am ount needed to
re prese nt a letter or nu mber. Memory costs
about 4¢ per byte today, but it will be
coming down.

Long term memory units have been
coming down in price too, though it is still
possible to buy a brand new Ampe x 40
Megabyte disk system for $24,000 if you
li ke to pay lis t price and ge t into that sort of
sce ne. More in th e amateur end are so me of
the soon to be see n flo ppy disk systems
which wi ll be sell ing in the $500 range and
which wi ll provide about 250 k of memory
on each disk. The disks are a lot Ii ke
phonogra ph records and can be changed
quickly .

One of the simplest and least expensive
memory systems involves the audio casse tte
recorder, and many hobbyists seem to be
workin g in this di rection . It is a littl e slow,
but it is extreme ly cheap and you can have a
lot of memory th at way. The standard for
using them is a fami liar one, with the two
RTTY aud io frequency shift tones being
used.

Key boards f rom Sanders: Running rampant.
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Even the input/output si tuation is
changing rapidly . Of course you can buy an
old teletype machine for $50 to $100 and it
will work quite well. You might even want
to go to a faster and more modern mach ine,
if you can promote o ne at less than the price
of a good used car. The more usual system
now is to put together a vi deo display
terminal and work from that. These are
available in kit form for around $150 to
$250 and are a cinch to put together. The
Southwest Technical video display generato r
costs $175 in kit form and can put together
by a 12 year old. The keyboard that goes
with this one runs another $40 and works
like a champ . Or you may want to shop
aro und for a surplus keyboard for the same
or a slightly lower price .. . most of them
have ASCII output and this is all you need
to hook things together for a working
system. (American Standard Code for
Information Interchange = ASCII .)

Uses
Once you have your CPU, memory and

I/O up and working, you then have to decide
what you want to do with the system. You
may want to use it to keep track of stations
you've worked, with little bits of infor
mation about them for recall on the video
screen (any television set will provide the
video part of the terminal for you). You
may want to cata log yo ur record collection
or your book library . . . o r perhaps articles
in the ham magazines.

If you are into RTTY you reali ze that
your computer system is the main part of a
RTTY station. You can program it to send
at 60 words per minute, either from the
keyboard or from any material you have in
the memory . . . and receive the same way,
printing it out (and memorizing the stuff, if
you want) on your screen.

Perhaps you prefer CW . .. so program
the computer to convert the ASCII letters
into appropriate CWcharac ters .. . select th e
speed you prefer ... and type away as fast
as you like for several hundred words. Your
computer can also decipher incoming CW
fo r you and print it on the screen. There
probably will be a good deal of 50 wpm CW
around in the future as compute r-assis ted
ops work each other.
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You r checkbook? No strain, many
hobbyists are using th eir syste ms fo r keeping
their bank accounts in order.

If you have a small business of your own
you may want to apply some of the
computer power to it . .. inven to ry .
accounts receivable ... mailing lists .
things li ke t hat.

Programming

This is a bi t sticky right now, bu t the
situation is improving. One prob lem has
been that there have been a whole lot of
computers designed, but not all that many
o f anyone model . . . so the programming
work has had to be do ne over and over to
match each new machine that has been
developed . And as computers have gotten
more and mo re com plicated, programming
has followed .. . usually increasing about te n
times in difficu lty for each increase in
complexity of the CPU. Thus, while CPU
costs have been dropping rapid ly, pro
gramming (software) costs have bee n going
up by li ke amounts . This may improve as
more and more identical computers are
made available ... a benefit of mass
production.

The problem with program ming is tha t it
takes forever to put in instructions when
you have to do it one single step at a time.
The idea is to enable the computer to
transla te simple words and instructions in to
all of the ones and zeroes which the machine
requires to do its digital job. These simple
yesses and nos are ca lled machine language
. . . it is the only language the CPU will
unders tan d until you "teach" it (via a
program) a mo re complicated set of
instructio ns, t hus enabling it to translate .

T he manufacturers of most computers
spe nd a lot of time and money working out
the translations (programs) and they arc
usually reluctant to give these away . MITS
has implemented Basic and has it available
for about $60 when you buy a 4k memory
board. A number of small groups have
formed to provide cooperative efforts on
developing progra mming and many of the
more popular computer systems have user
groups who swap programs .
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CPU and Serial Interface boards f rom South
wes t Tech.

Learning About Computers

An unfortunate number of the books
whic h have bee n publi shed with the pur
ported aim of he oing you to learn about
computers arc just plain terrib le. The fac t is
that the rank newcomer to computers is in
fo r a very diffic ult t ime. The magazines
(wit h the excep tion of BYTE, which sort of
resu lted from this situation) arc written for
professionals and have li ttle of interest or
value to a beginner. Li ttle is written fo r th e
experime nte r, the circuit designer, or the
programmer . .. with most magazines be ing
devote d to the business end of t he comp uter
fie ld.

73 author Pete Stark has written an
int eresti ng introduction to computer
progra mming which is scheduled to be
reprinted by Tab Books .. . watch fo r an
announce ment of that one. Th e Lancaster
TTL Coo kboo k is fine fo r hardware fans . ..
published by Sams at $8.95 .
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01 011 111 would be written 137. Got it?
That's called octal notation (base 8) .

The Intel 8080 chip in the MITS Altair
8800 has a bunch of instructions built into it
when you get the unit. This tells you that, if
you set the first memory to 072, this
will instruct the CPU to pick up whatever
number you have in a specific part of the
memory and put it into a small working
memory unit called register A .. . this is all
done inside the 8080 chip. When we push
the "deposit" switch this puts the 072 into
the first memory position. Next we set up
the switches for 200 ... this is the place
where we will put the number we want to
add. We push the "deposit next" switch and
this puts the 200 into the second memory
position. After consulting the instructions
again we set up 107, which means move
what we had in register A to register B.
"Deposit next" takes care of that.

Now we pick up the second number ...
the one we want to add to the first. 072
(deposit next) says move to register A the
contents of what we say next ... 201
(deposit next). A 200 instruction tells the
chip to add A to B. Then an 062 tells the

A typical test set-up - thorough - at SWT.

If you've read about binary numbers you
know that 000 = 0, 001 =1,010 =2,011 =
3, 100 =4, 101 =5, 110 =6, 111 =7. Thus,
using this notation, a binary number such as

Adding Two Plus Two

The basic CPU usually comes with a set
of switches, one for each of the eight bits
which make up each byte of information
(each character). One set of LED lights
indicates which memory location is open for
use and the other set indicates what is in
that memory at the time. To machine
program such a CPU you flip the "examine"
switch and the lights will then indicate what
is in the first memory position. You set the
switches according to the instructions that
tell the CPU what you want it to do. Let's
say you want to do something very simple at
first like add two numbers. Here's how
you'd go about it.

There are eigh t bits to be put in each
memory bin. To save a lot of writing and
work these are abbreviated. Writien out they
would look like this:
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Now a multtmeter with truly outstanding features.

World's lowest priced precision digital multi meter
- - more accurate and rugged than the old pointe r
meter- - - ideal for field service.

. ..W2N5D/1

chip to move that sum to whatever location
we say next . .. we pick 202 an d deposit
that information. We end the operat io n by
tell ing the chip to jump back to 000 again
and wait for further instructions.

All you have to do to add is put number
1 into locati on 200, nu mber 2 into location
20 1 . . . push the "run" and then the " stop"
switches and turn th e switches to read out
what is in memory position 202 ... presto:
the sum of the two numbers.

Perhaps you can see why mach ine
langu age is a back breaker and why everyone
wants to ge t programs whic h wi ll enable
them to me rely type in someth ing simple
like: A = 300, B=5.3, C =A x B, PRI NT C,
END, RUN. There are a great many
computer langu ages .. . something over 700
in current use ... bu t a few have come into
more po pu lar acce ptance such as RPG,
Cobol, Basic, Fortran, and such.

The most basic of instructions to the
compute r are usuall y put in by means of
punched tape or by cassette . .. such si mple
programs as assemblers. This is a lot faster
than sitting there flicking bat switches for
each of the eight bits to load a program into
a coup le thousand memory positions .. .
your fin gers and patience would wear out.
50 would the switches after a while.

If you get into this field you' ll fi nd that
most of the computer languages are
re latively simp le .. . you just have to sit
down for a few days and work with th em
until yo u get th e hang of the th ings and
learn to correct you r mistakes ... and you'll
make a lo t of them. Programming is difficu lt
o nly because it is exacting - a computer
does not forg ive errors, it just compounds
them for you. It takes a lo t of time and
patience to beat new trails . . . so it is
fortu nate that user groups are proliferating
to provide exchanges of programs . .. why
keep o n inven ting the wheel, right?

I hope I haven't worried you about
compute rs they are not very expensive
these days are getting cheaper ... and
are an enormous amount of fun to play
with. Get cracking ... and as you conquer
new terri tory, make a chart fo r the rest of us
and send in the information to 73 and
BYTE.

$125

,r
1::1

Non-Linear Systems, Inc.
Oripinltor 0 1 1/'11 dip"I' vollml,.r.
80:0: N. Del Mlr. Cal ifornia 11201 4

Telephone (7141 755-11 31 TWX 1110-322.1132

+ 0
.-1

® MODEL LM·)

o HI VACVOC K/On 100 '0000n

OLD e o:re

- Super Rugged: Ideal for field service use - you
don' t have to recallbrate or replace if dropped.

• High Input Impedance : 10 megnhma c n all ranges;
DO more c ircuit loading.

• Automatic Polarity: No more test lead reversing
or switching.

_ Automatic Zero: No more adjust ment of the zero
when you change range, function or position; no
more full scale ohms edjuet,

- Full three dlgit8 without parallax or requi red In
terpolatton; a 0.33" high LED display . A true
one percent meter.

_ 13 ranges: 4 vdc , 4 vee and 5 ohms .
- Measurements : Up to 700 vdc or 500 vac and up

to 10 megoh ms.
• Small Size: 1. 9" H x 2.7" W x 3.9" D.
- VersatUe: Operates from standard 115V outlets

or on 8elf-contalned rechargeable batteries .
• Fully Protected: No damage from ove rload on

volts and ohms measurements .

Optional Featu re 8:

- Leather Cue. _ High Voltage Probe: For-mea

suring up to 30 KV• • Current Shunts: One pe rcent
ac curacy from 4lA to 1A.

LM-3 baste meter also ava ilable In four digits with
0 .02% accuracy. Ask fo r LM-4 .

See your local distributor I

Distributor Inquiries Invited.

With recha rgeable
batteries and charger unit

THE. LM-3
VO KSMETER
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For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

r

Even if you 're limited to just a few square feet of real
estate. you 've got room for a high performance Hy-Gain
multi-band vertical. Great coverage in minimum ground
space. or roof mount for optimum performance using
Hy-Gain 12RMQ or 14RMQ Roof Mount/Radial Kit. All
these antennas are entirely self-supporting.

18HT Hy-Tower 6 thru 80 meters
Unquestionably the finest multi -band omnidirectional
vertical antenna available. Entire structure is radiating
element with automatic band sWitching. All hardware
iridited. Unique stub decoupling for 50 ohm input on all
bands. Also operates 160 meters with loading coi l. Takes
maximum legal power with ease. No roof mount. Ht.
50 '. Wt. 100 lbs,
Order No. 182

18AVT/WB 10 thru 80 meters
True V4 wave resonance on all bands. automatic band
switch ing and optimum wide-band performance com
bine to make the 18AVT/WB one of the most popular
amateur antennas. Three heavy duty Hy-Q Traps. top
loading coil , extra heavy duty construction. Roof mount
with 14RMQ. Ht. 25'. WI. 10.7 lbs,
Order No. 386

18V 10 thru 80 meters
Low cost, high efficiency. and quality construction
make the 1BV ideal for budget-conscious HAMs. Easily
tuned to any 10-80 meter band by adjusting feed point
at base inductor. Highly portable. Roof mount with
14RMQ. Ht. 18'. Wt. 4.6 Ibs.
Order No. 193

14AVO/WB 10 thru 40 meters
Improved for even greater wide-band performance !
Three separate Hy-Q Traps with oversize coils for ex
tremely high Q 1/4 wave resonance on all bands. Out
standing low angle radiation pattern . Roof mount with
14RMQ. Ht. 18'. WI. 8.6 lbs,
Order No. 385

12AVO 10,15 and 20 meters
Inexpensive tri-band vertical for performance with mini
mum investment in space and equipment. Low radi ation
ang le. Roof mount with 12RMQ. Ht. 13'6 " . Wt. 6.8 lbs.
Order No. 384

No. No. No.
193 385 384

•

Hy-Gain Electronics Corporati on ; 8601 Northeast Highway Six ; linco ln, NE 68507 ; 402/464-91 51 ; Telex 48· 6424,
Branch Off ice and Warehouse; 6100 Sepulveda Blvd .• #322; Van Nuys, CA 91401; 213/785- 4532 ; Telex 65· 1359.
Distributed in Canada by t.ect ren Rad io Sales. Ltd.: 211 Hunter Street West; Pete rborough. Onta rio.

No. No.
182 386

No room? Get a
iJin vertical antenna!
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Specializing in VHF·UHF
FM U SSB Equipment

IC-22A $249.00 ppd.

Supplied with
Seven channels
94/94 34/94
22/82 28/88

52/52

Plus TWO channels
of your choice.
Additional channels
$9.95 installed

THE PREMIUM 2 METER
FM TRANSCEIVER

IC·230 $489.00 p pd .

SAVE $50.00!
Purchase an ICOM for $489
with no- trade, a nd you may
apply $50 credit towards
the purchase of accessories
below. IC·230

For the Mobile - For the Ham Shack -

KLM PA1 0-70 B 70W 2M Ampl $129.95 K LM 144-1 48-1 21 2el OX Beam
KLM PA10-140B 140W 2M Ampl $189.95 K LM 144-148-1 6 1601 OX Seam
Hustler CGT-144 5.2dB Colinear, tru nk lip mount K L M Baluns (optional, recommended)

$39.95 K LM 2 Antenna Combiner
Hustl er CG-144 S.2dB CoHnear, 3/8 thread 26.75 Cushcraft ARX-2 Ri ngo Ranger
Larsen LM-150K 3dB 5/8 wave $28.35 Cushcraft A 147-11 l1el Beam
Larsen L M-1 50 on Magnetic Mount $35.00 Cushcraf t A 147-2 2 Stac ked 11 's

• , Allo w $3.00 shipping per an tenna or amplifier.

W~~kLP •
Our in-depth stock assures fi lling orders the same day received.
We ship UPS or best way. For fast sh ipme n t we suggest I.
Cashier's check or MD., 2. C.O.D. ($ 15 deposit ). 3. Bank
Americard, 4. Master Charge. Califo rnia res idents add 6% sales
tax .

$49.95
$54.95
$13.95
$19.95
$26.50
$23.95
$68.50
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If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechanism used to keep large ships in place, or if the sound of bumble bees
is keeping you awake at night --REJOICE! '! The ICOM 30A is here and working !

GO leOM 30A ••••
before you go ananas!

•• • •

IF YOU HAVE

ALREADY GONE 450

Consider these reasons for owning an IC-30A:
(1) Despite the fact that the radio is completely solid state , it has output of ten watts

(2) Receiver sensitivity is better than 0.6UV fo r 20 db of quieting
and that means easy on the ears listening.

(3) The IC-30A comes with five channels of the 22 channel capacity installed

(4) Shielding is excellent because the un it is modularly const ructed .
(5) Your car tires will last long because the IC-30A weighs less than ten pounds .
(6) Like its predecessors, the uni t is equipped with a 9 pin plug in the side of the radio to

provide you easy access to the discriminator and room for adding the necessary wiring

for external accessories - with all this and more, for only $399.00.



Noel Calvin
2683 Buena Vis ta Way
Berkeley CA 94 703

0-60 MHz Synthesizer

Conclusion

T he circui try of the synthesizer is con
venie ntly divisi ble into th e fo llowing

groups: PLL A, PL L B, PLL C, PLL D, low
frequency crystal oscillato r, high freq uency
crysta l osci llator, mi xer and output ampli
fier, and power su pply .

PLL A
The circu it of PLL A is shown in Fig. 9.

FET Ql forms a voltage controlled oscil lator
whose freque ncy is a function of the bias o n
hyper-abrup t tuning diodes Dl and D2. The
oscillator is buffered by AI, and squared for
use by ECL by A2 and A3.

•••

• •
•
•

•

•

•

50
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Top view.
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Fi g. 9. PLL A

The si gnal from A3 is capacitively
couple d to prescale r IC1, with R1 set to the
optimum bias to compe nsate for slight
differences between prescal ers, The control
logic and 4016 counters form a program
mable divider which can be programmed
either by the fro nt panel switches or by an
external source to divi de by any in teger
between 1000 and 1999.

The output of the programmable divider
is fe d along with a 100 kHz reference in to
phase detector IC7. The output of the
charge pump is fe d into integrator IC8, and

then th rough low pass fi lter IC9 to reduce
sidebands. The loop is closed by connecting
the output of th e low pass fi lte r to the VCO.

Wi th the component values shown the
loop has a response time of about 2 ms and a
maximum opera ting frequency o f 180 MHz.

PLL B

The circuit of PL L B is shown in Fig. 10.
IC11 is a voltage contro lled oscillator with a
TTL com pat ible output. Its frequency range
is about 1-3.5 MHz over an inpu t voltage
range o f 14.5 volts.
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Fig" 10. PLL B.

Its o utput is fed directly into a program- kHz refe rence. The output of the charge
mabie divide r for me d of ICs 17, 18 and 19. pump is fed into an integrator forme d of
The divider is programmable by front panel transistors 02, 0 3 and 0 4 - 0 3 and 04
switches or external inputs to divide by any being part of IClO. The loop is completed
integer between lOOand 199.I Cs 14, 15 and by coupli ng the ou tput of the integrator
16 perform the early decode function. back in to the VCO.

The output of the divider is fed into ICs 12 and 13 divide the VCO o utput by
phase detector IC10 along with a 16.666 100.
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Fig. 11. PLL C.
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F;g. J 2. PLL D.
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PLLC
The circuit of PLL C is shown in Fig. 11.

FET 05 and A4 for m a voltage controlled
crystal oscillator capable of pulling the
crysta l frequ ency by nearly 0 .3%. D3, D4
and L3 form a voltage contro lled delay
network which varies the point in the cycle
at which drive is applie d to the crystal ; A4
amplif ies and clips the fee dbac k signal to
maintain uniform drive and stable operati on
even at long phase delays. AS and A6 arc
buffer amplifie rs.

Ic n is an ECL NAN D gate which serves
as a mixer. 0 6 & 0 7 are connec ted as low
pass fi lte rs to leave onl y the differen ce
frequency, and compara to r IC23 amplifies
and squares t he signal to TTL levels.

This signal, along with the outpu t of PLL
B, is fed into phase detector IC20. The
output of the charge pump is fed th rough a
low pass RC filter and th en into the inte
grator, IC21 . The loop is co mpleted by
connec t ing the integrator to the VCO. The
use of a voltage controlled crystal oscill ator
has a number of advantages. First of all
it has virtually no internal noise, and this
keeps synth esizer output clean . Second,
because of its very limited frequ ency range,
no provision has to be made to prevent th e
PLL from attempting to lock to th e upper
beat freq uency rather th an th e lower.

PLL D

The schematic of PLL D is sho wn in Fi g.
12. 0 8 is connected as a voltage co ntrolled
osc illator, with buffer A7 and sq uaring
amplifiers A8 and A9.

A9 is co uple d to prescaler IC24 , in this
case used as a fixed ~6 prescaler. The o utput
of th e prescaler is fed along wi th the o ut put
of PLL C into IC2S, a high frequency ECL
version o f th e 4044 phase detector.

Because of th e hi gh freq uency, a charge
pump is no longer used, and th e o utput of
the phase detector is fed through low pass
RC fi lter sections into a differe nt ial inte
grator.

This PLL operates as a fixed X6 fre
quency multipl ier.

Mixer/ Amplifier

The circuit o f the mixer/ampli fi er is
sho wn in Fig. 13. The outputs of PL L A and

;J; rc

'" IC 30

" ,
".

50PF ;J; ;J;
"0 5 0pF

Fig. 13. MixerlAmplifier and filters.

OCTOBER 1975 53



."

;+; '
5-15pF

"0
IOIlF 1/310216 .". / 3 10 2 '6

1"'0'''

Fig. 1S. 16. 6833 M Hz reference oscilla tor.

For good sta bil ity, ovens should be used fo r
both oscillators .

Power Supply
The circuit of the power supply is shown

in Fig. 16. The multiple regu lators provide
isolation of the sensit ive parts of the
circuitry from th e noisy TTL, and also
isolate Pll A fro m the rest of th e circuitry.
The regulato rs used are complete ly standard,
so I won't go into their ope ration.

Construction
I sha ll not give co mplete construction

details in this article. The circuit boards and
physi cal arrangeme nt of the prototype were
designed around some shielded bo xes I
happened to have, and t he arra ngeme nt,
whil e convenie nt, was not ideal.

However, there are some gu ide lines which
I fee l would be useful to anyone designing
his own, and these follow.

ECl Connectio n Techniques

The rise and fall ti mes of th e ECl used in
the sy nthesizer are around 1.5 ns, and some
care must therefore be take n to reduce
crosstalk and ri nging.

The ECl gates and amplifiers contain an
emitter foll ower out pu t transis tor, but no
load resistor. The placement of the load
resistor and its value depends upon the
length of wire used and its characte ris t ic
impedance. Ideally the ter mination resis tor
sho uld be placed at the fa r end of th e wire
and have a value equal to t he characte ris tic
impedance of the wire or transmission line
used.

In practice the ru les can be simp li fie d a
bit. For wires less th an 8" in length it is
sufficie nt to use a 510 Ohm resi stor placed
as near to the te rmi nal end as possible . For
longer lines it is easiest to use son coax
termin ated in a son resistor to +3 volts, or
the two resistor equivalent thereof shown in
Fig. 17.

•

6,

H'(t::;O I ., lC28 '00'
41( Il ~OI X · IC27 ,.'"

!>OQKH z

'" "rll ' • ::t0. "
,.. ./.,

;j; 0' e« I 16.66

'"1, 8 1< ,
L, 1/2 7474

'M t ool6 , , 0

c ., , ,
"

Fig. 14. 100 kHz reference oscilla tor.

Crystal Oscillators

The schematic of th e two crystal oscil
lato rs is shown in Figs. 14 and 15. The lo w
fre quency oscillator (Fig. 14), co nsis ts of
untuned FET oscillator Q9 , co mpara tor
IC27 whic h pro duces TTL signal, and TTL
dividers IC28 and 29.

The hi gh freq uency oscillator, shown in
Fig. 15, consists of tuned FET oscillator
Q1O, and buffer amplifiers A10 and All.

"

."

Rear view.

Pll D are fed into EC l exclusive or gate
IC30. The gate mult iplies the two signa ls,
mixing t hem very efficiently. Because o f the
li mi ted slew rate of ECl IC30, the ou tput of
the gate cons is ts mainl y of the differen ce
between the input frequencies. To remove
any of th e sum of the input frequen cies th at
is present, as well as feedth rou gh of the
frequen cies themselves, the ou tput of t he
gate is fed th rough a 60 MHz low pass filter.
Q11 ac ts as an emitter followe r, and the
signal is fi nally fed t hrough another low pass
"pi" section before th e o utput jack.

•

rcas
112 7474
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Fig. 16. Power sup ply .

"

.,

raon

Fig. 17. EeL termination techniques.

55

Power Supply

Care must be taken in the desi gn of the
power supply to prevent it from becom ing a
sou rce of noise o r a feedback path. High
qua lity IC regu la tors should be used along
with ge nerous filter capac itors to reduce
ri pp le to a minimum. Separate regu lato rs
sho uld be used fo r noisy ci rcuits li ke pro
grammable dividers, to isolate them from the
sensitive oscillators and phase detectors.

Every single circuit board should be
bypassed at leas t o nce for eve ry 2-3 ICs,
with a 5-30 uF tantalum and/or a .001-.01
uF ceramic disc.

Circuit Boards

The prototype used 18 small printed
circuit boards and an Augat wire-wrap board
fo r most of the TT L. The large nu mber of
sma ll boards was due to the requirement
th at they fit into th e shie lded bo xes. The
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Shielding

As in any rf generator, shielding is of
paramount importance. Any noise which
gets into a PLL will cause sidebands. Ground
loo ps, discussed later, are one pr ime cu lpr it ;
the other harder-to-deal-with one is el ectro
magnetic coupli ng be twee n two oscillators in
the synthesizer, when they are o perating
close to harmonics of the sa me frequency.

Putting each oscillator in a separate
shie lded box is a must, and the boxes shou ld
be isolated from each o ther by as much
distance as possible, with any extra shielding
that can convenientl y be added . .

Ground Loops

Ground loops are feed back path s bet ween
different par ts of the sy nt hesize r caused by
IR drops in a co mmon ground wire. These
can be very troublesome, and can eas ily lead
to large side bands. The best way to e liminate
them is to connect each circuit to a ce ntral
ground th rough a separate wi re. Do not use
diffe re nt poin ts on the chassis as mul tiple
grou nds because loops can occur even in a
16 gauge aluminum chassis. Eve n when a
si ngle common grou nd is used problems can
still occur, and it is ofte n hel pful to co nnec t
various ground points together with a # 12
wire to fi nd ways of improving t he network .



AUTEK RESEARCH
BO X 5390F. SANTA MONICA CA 90405

NEW! THE FINEST
COMMUNICATIONS FILTER AVAILABLE

ISN'T IT TIM E YOU I NVESTI G ATED
WHAT A N ACTIVE FIL T E R CAN D O FOR
YOU ,? SE ND FOR F REE "TIPS FOR
SELECTIN G A N ACTIVE A UDIO F ILTE R ."

Semiconductor Parts List

01 ,05,08,09, 0 10 - MPF108
02 - 2N2369A
07,06 - MPS-A12
0 11 - MM8001
Dl -DO- M V1401
A l-A12 - MC10216 L
IC1 , IC24 - M12012 L
IC2 - MCl2014L
IC3, IC4, IC5, ICl 7, IC1 8 - MC4016P
IC6, IC1 5,IC1 9,IC29 - 7474
IC7, IC1 0, IC20 - MC4044P
lca. IC9, IC21 , IC26 - LM31 8H
ICI 1 - MC40 24P
IC1 2 , I Cl 3,IC28 - 7490
IC14 - 74H30 or 301 5
IC1 6 - 74H04 or 3008
IC22 - MC10l04L
IC23, IC27 - LM311 H
IC25 - MC12040L
IC30 - MC 10107L

Motoro la data sheets fo r t he foll owing:

MC4324 • MC4024
MC4344 • MC4044
MC436 1L • MC40 16 L,P
MC12014
MC12012

Motorola MECL IC Data Book, 3rd ed .
Moto ro la MEC L Sys tem Design Hand boo k

Coils

All coils wound on 5/1 6 03 toroid, India na
Gene ra l F6 25-9 03
Ll - 3T #20
L2 - 1 layer #26 solid hoo k-up c1osewound
L3 - 1 layer #.26 solid hoc k-up loosewound
L4 - 2 layers #28 magnet wire
L5 - 3T #20
L6 - """ 2 layers #26 solid hook-up

References

... CALVIN

Concl usion
The synthesizer described here is a very

complex and expensive projec t. It may take
a month or a year to build, and you can be
sure of running into problems along the way.

But once co mpleted, the synthesize r is a
joy to use, and can form the heart of such
instruments as spectrum and response
analysers, which are far too expe nsive for
the amate ur to buy, no matter how useful.

The frequency synthesizer, after many
years in the position of the impossible
dream, is fina lly coming into its own, and I
look forward in the com ing years to many
new designs, better and more elegant than
the o ne described here.

-
- .nt•.~

""~- -" '-....

• Wl0El Y VARIABLE FRE
QUENCY AND SElECTIVITY!
• PEAK . NOTC H AND
lOWPASS PDSITIONS FOR
SSB, CW, AM, FM ~ DIGITA L
MODESt
• EXTREMElY STEEP
SKIRTS (NOT A SIMPl E ONE
STAGE DESIGN).

Uses

The co mpleted syn thesizer can be used
for a number of things besides a freque ncy
source for transmission or reception . For
examp le, a simple dig ital control unit can be
built to enable the sy nthesizer to be used as
a scanner li ke the scanning police
receivers, for example .

Or the synthesizer can be used wi th
another control circ u it as a response analyser
for filters and i-f amplifiers. The response
would be displayed as a curve on a scope
with precise frequency markers. A small
addition to the response anal yser turns it
into a spectrum analyser with C RT displ ay
and precise freq uency markers.

The synthesizer can be turned into an FM
source by opening PLL C and modu lating
the VCXO direc tly . Continuous varia tion of
frequency with no loss of stability can be
obtained merely by using a potentiometer to
vary the dc bias on the VCXO.

wire-wrap board for the TTL was used
because it was a great deal easier to make
than a circuit board; I highly recommend it.

1>l"d..1 QF- I. " T h .. Fine st " 1 1 5 VAC. r,x4x3'''-' ' '. $52.95
1>lod..1 QF·2. a...ic etrc uu-board (2 '.• ,,31, " ) ,·..nion fa.
custom insu. ll.. tion. 5 m inut.. h ook u p to . ..ceivn v o lu me
contro l. R equires 6 to 30 VDC . L... plio" a m p. etc. 10"
leads to 3 con tro ls. Inst.uct ions. $ 32.95.
Add $1.50 p o sta,e /handlin, in U.S. Add 6 % ta x in CAL.
Add 10% ou"'id" N. Am ..n ca (airmailed) . 1 y , \'o'arran t y.

AT LAST ' An "infinitelv-variable" ti lle r to combat a nv

in/.. tf......". in any mOde _ O'H O F 1 . 0 ..... knob ad,US!S

in frequency ' ,om :1'50 to 2S00 Hz. 'n .. II 3 posillons.
Ze, o -in On an y signal w it hout louchinL y our rc v •.

O"1< m iz" " ''Pons" in llll n tl y ! . P" ,. k C W o RT T Y... tc. "" 't h
...."" tiv ity va rie b l" h o m 50 Hz to f let' • Eliminatll

wh",l"s. l"mm,,". CWo ,,1<:. wtln" w ioe,~ (to 70 dB)

n Olc h . With va.iebl" w idth & frequency. it .""Ilyworks ' .
R"Ject SSB, A M. FM, e tc . h ,n & ",l"n e . in the
sha.p-cu tofl lowp ass p osi t io n ! . 8 IC A" a m p s plu s p""•.

amp. 1 Wan ""ak t o sp k . o ' " h onllS. Imp.oves ll'V e n the
bftt $ 2000_ ' CV", ,n e ll modft ' Vastly superior to a 400
H z IF CW fil t e. , o . "ny "fixed f.equency" f il te• . Use with

any . c v, o . x c v, m ade. Just plug ,n lO the p hon e jack!
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TRIO-KENWOOD
COMMUNICATIONS INC.
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,

Distributed by

600 KHz fo r repeater ope rat io n .. . reve rses,
too

• Outstanding frequency stability p rovided
through the use of FET-VFO

• Zero center discrim inator meter

• Transmit / Receive capabi lity on 22 channels
with 11 crystals

• Complete with microphone and built -in
speaker

• The TS-700A has been thoroughly field
tested . Thousands of units are in operat ion
throughout Japan and Europe

The TS-700A is available at select Kenwood
dealers th rough out the U .S. For the name of
your nearest dealer, please wr ite.

•
TS-700A .

116 East Aland ra / Gardena, Californ ia 9024B

If you are on 2-meters now
· .. but you 're tired of being stuck

with too few channels
· . . and you'd like more versatility
· .. and you really do need tunable

VFO
· .. and SSB-CW (don't forget

OSCAR!)

•• • you need Kenwood's
NE

It solves all of these problems and
lots more. And best of all .. . the
TS-700A reflects the type of qual ity
that has placed the Kenwood name
out front .

• Operates all modes: SSB (upper & lower).
FM , AM , and CW

• Com plete ly solid state ci rcuit ry provides
stable. long last ing, trouble-free operation

• AC and DC capability. Can operate from
your ca r, boat, o r as a base sta tion through
its built-in pow er supply

· 4 MHz band coverage (144 to 14 8 M Hz)
instead o f the usual 2

• Automat icall y switches transm it frequency

Kt:Hun.,tf... Po((s(l/a ill astata« radio
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I,ortl
This New Unit meets the best spec at all: Its
Low Price! The GTX-1 is NOT a "cheap" import.
It IS identical to Genave's Land Mobile and Air
craft units for high quality and reliability. Com
pare performance to Motorola, GE, RCA or any
other hand-helds that sell for $700 or more •..

GTX-1
HAND-HELD
2-Meter FM
Transceiver

NOW CHECK THESE FEATURES:

• All Metal Case
• American Made
• Accepts standard plug-in

crystals

• Features 10.7 MHz crystal
filler

• Trimmer caps on TX and RX
crystals

• 2.5 walls output
• Ballery holder accepts AA

regular, alkaline or nicad cells

• Mini Handheld measures
8" high x 2.625" wide
x 1.281" deep

• Rubber ducky antenna,
Wrist safety-carrying-strap
included

• 6 Channels

• Factory-direct to You

Accessories Available:

• Nicad Ballery Pack

• Charger for GTX-l battery pack

• Leather carrying case

• TE III Tone Encoder for auto
patch

GTX·l
2 Meter 6 channel

Hand-Held
(without encoder)

$2799 5

(Reg. $299.95)

SPECIAL
INTRODUCTORY

OFFER

GTX·1T
with Built-In

Tone Encoder

$3299 5

(Reg. $349.95)

ORDER NOW FOR
BEFORE-CHRISTMAS DELIVERY

Use This
Handy Order Form

USUAL IMMEOIA TE SERVICE
ON ALL OTHER GENAVE FACTORY-Tn-YOU EDUIPMENT



r-'iiiiSPAGEisLlYOUFfORDER-BLANKi--'
I ORDER NOW AND SAVE! I
I Specials at Unbeatable Prices I
I ff :l .GENAVE, 41 41 Kingman Dr., Indianapolis, IN 46226 (317+546-1111) I
I "'&,,,ii HEY, GENAVE! Thanks for the nice pri ces! Please send me: I
I Operate Auto-Patch GTX-200·T S I I I

pee a Price N~"I/I 0 2-meter FM, 100 nr I I
channels, 30 watts $25995 ~Dr Ch'l'~'ma~I (incl. 146.94 MHz) rt .,.t,. I

I GTX-200 Delivery I
O 2-meler FM, 100 NOW ,

I channels, 30 watts $21995 I
was $299.95I (Incl. 146.94 MHz) I

I GTX·IOO
O 1Y, -meler FM, 100 YERY SPECIAL I

I channels,12watts $19995 I
was $309.95I (Incl .223.5M~) I
~

I 0 z-rneter FM . _.3.' $13995 I
I 10 channels. ~.... I

L- ......,,=~---'1,;;,.0 ,,:,wa::::tt-:-:s GTX-I
I GTX-2 NOW Special $27995 I
I 0 2-~~~~~~w~~ $;:~.~~S $ 1 9995 Price I
I (Incl. 14694 MHz) GTX-IT I
I GTX-600 SPECIAL NOW Operale Aula Palch I

O s-meter FM, 100 $3299
I channels, 35 watts $19995 Special 5 I

was $309.95 PriceI ( I n~52525MH~ I
I

D PSI-11 BaUery Pack (with charger) @ $109.95 $- -~ I
D ARX·2 2-M Base Anlenna @ $29.95 $ . -

I D Lambda/4 2-M Trunk Antenna @ $29.95 $ I
D TE·. Tone Encoder Pad @ $59.95 $I D TE-II Tone Encode. Pad @ $49.95 $ I

I
D PSI·g Port. power Package (less batteries, @ $29.95 s I
D PS·1 AC Power Supply @ $69.95 $- - - - - - - -

I and the follow ing standard crystals @ $4.50 each : $ I
I

Non-standard crystals @ $6.50 each: $ I
(allow 8 weeks delivery.)

I
For factory crystal installation add $8.50 per transceiver. Sub-Total: $ I
IN residents add 4% sales tax, TOTAL: $I CAresidents add 6% sales tax: '-:-(m-':-n':-m-u-m-o-'d"-e-, ::S'::2-=.00::)-:- I

I
Aft orders sh ipped post-paid within continental U.S. PHONE I
NAME AMATEUR CALI _

I ADDRESS CITY STATE & ZIP I
I Payment by, D Cert ified Checkl Money Order D Personal Check D C.O.D. Include I
I

Note: Orders accompanied by personal checks will requ ire about two weeks to process. 20% Down. I
D 20% Down Payment Enclosed. Charge Balance To,

I D BankAmericard # Expires I
~ D Master Charge # Expires Interbank # " .
5 • • Prices and specificat ions subject to change without notice. _



Ralp h E. Taggar t WB8DQT
4515 Oakwood Drive
Okemos M1 48864

A Sate ite

Fax System

You Can Sui

Conclusion

T he FAX recorder can be bu ilt from a
wide variety of materials. The ones I

used are specified in the line drawings. If
you are a machinist, know one, or have the
extra cash to hire one, you can obviously
turn out a very classy unit. If not, you will
scrounge the hard ware sto res. You shou ld
think the whole business out before hand
and make sure you have a good solid idea
abou t how the parts should interact. There
are a few general guidelines th at you should
keep in mind;

(1) Assemble the drum, shaft and bearing
unit first. The drum should turn absolutely
free ly; o therwise, re-do it. The mou nting of
the motor on the mounting plate and the
alignment of the plate itself shou ld be done
with extre me care so tha t the drive shaft of
the mo tor is precisely in line with t he drum
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shaft. The two are coupled with stiff rubber
tubing. Free movement of the drum and
proper alignment of the drive moto r are the
two most importan t factors affec ting the
qual ity of your final pictures.

(2) The carriage track for the light gun
asse mbly shoul d be precise ly parall el to the
drum. The width of the track should be
adjusted to provide a smooth sliding fit wi th
the piece of wood used for the base o f the
light gun carriage. A piece of window glass
the length of the carriage track, and cut to
the wid th of the space between the rai ls, is
epox ie d to the base pla te to provide a
smooth beari ng surface for t he light gun
carnage.

(3) The wooden pillars of the light gun
carriage should be just the len gth needed to
bring the center axis of the light gun tube to
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the same height as the center of the drum.
Final positioning o f the tu be on the pillars ,
prior to epoxy ing th e tube in pl ace, shou ld
be done in such a way that the li ght from
the gun comes to a sharp focus on the face
of the drum with the lens mounted half-way
into the tube. This wi ll provide some range
for fin al foc usi ng o nce t he unit is co mplete ly
assembled. The hol e of the traverse nut
shou ld be aligned with the center line of the
carriage base, and the mounting plate for the
nut should be adjusted so that it is precisely
at righ t angles to th is center line.

(4) The mount ing of the traverse motor
and its mounting plate should be do ne
carefully so that the motor drive shaft is
lined up with the center of the carriage track
and at the same height as the traverse nu t o n
the li ght gun carriage. The )4" -20 t hreaded
rod for the traverse assembly should be
straight with smooth threads. Any roughness
in the threads of the traverse rod or nut
should be e limi na ted prior to fi nal assembly.
Some brands of hardware are better th an
others, so check them out before you fin d
that there is too much binding for smooth
traverse operation.

(5) Standard 1\4" diameter telescope eye
pieces can be used in the light gun asse mbly
to focus the light gun outpu t to a small
point on the paper wrapped around the
drum. The shorter the focal length of the
lens the sharper t he point of light. This is
particularl y critical with rolling pin drums
because of the smaller image format. The
6mm lens offered by Edmund Scientific is
ideal (Cat. #30,204; Edmund Scientific Co.,
602 Edscorp Build ing, Barringto n NJ 08007;
$4.74 in th eir 1975 catalog) . Such lenses can
ofte n be obtai ned locall y , bu t don 't for k o ut
for a premium version; in this application
quality is not important. A 10X or better
yet a 15X microscope eyepiece can also be
used, bu t such eyepieces have a smaller
diameter th an th ose used fo r telescopes, and
an adapte r will be requ ired. Agai n, Edmund
comes to the rescue with their Cat. #30,199
($1.95), a small machined adapter with set
screw to convert microscope eyep ieces to
1!4" dia me te r.

(6) The motor revers ing switches and t he
capacitors that come with the sync hronous
motors can be mounted on the motor
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mou nting plates. Power leads for the motors
and the light gun can be routed to con
nectors o n th e main chassis where switches
can be used to control the on-off functio ns
of t hese units.

Set Up and Use

The Solid State Module
(1) Connec t a freq uency cou nter to t he

input (pin 1) of IC3.
(2) With 51 in the receive position (1)

adjust the 60 pF trimmer capacitor for a
freq uency of exac tly 4 .8 MHz. Put it on
frequency as close as th e reso lu tion of the
cou nter will permi t.

(3) Place 5 1 in position 2 (disp lay) and
adjust the 5k VCO fre quency pot near the
NE 565 fo r a frequency of 4700 Hz with 52
open.

(4) With 52 still open check the fre
quency of the 48 Hz output - with the VCO
free runn ing at 4700 Hz the frequency
shoul d be 47 Hz.

(5) Switch 5 1 back to rece ive and put the
cou nter o n output jack A. A freque ncy of
4800 Hz should be obtained .

(6) Temporarily connect the output of
jack A to the input of the 565 (nor mally
connected to th e left channel ou tp u t of the
tape deck) . Leave 51 in th e rece ive position
but connect the counter to pin 4 or 5 of t he
565. With 52 open, a frequency of 4700 Hz
should be obtained. Closing 52 should result
in a shift to 4800 Hz, indicating proper
tracking and lockup of t he phase loc ked
loop.

Before going on to check out the remain
ing circuits, it wi ll be necessary to prepare or
have available a sate ll ite recording. Any
stereo tape deck will suffice. The satell ite
video should be reco rded on the right
channel. Set the reco rder level for maximum
permissible VU meter reading on the no ise
output of the receive r and you can be
assured th e sate ll ite video will not exceed
th is li mit. The 4800 Hz reference signal
shou ld be recorded on the left channel
simultaneously with the satelli te video. A
1/ 4-1 / 2 scale VU level is entire ly adeq uate
fo r th e reference signal as very little o utput
is needed fo r relia ble lockup. The o nly
control that is cri tical du ring the rece ive
phase is the position of 51 - it should be set
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1

2

3
~

4 5 7 9 11

6 B 10 12

13 14 15 17 19
16 18 20

Line format for th e N OAA video signal. Each line at the 48 Hz line rate req uires 1250 ms
for comple tion. The sequence shown above was phased to show the sequence as
transmitted. Each componen t is listed below with its dura tion in milliseconds in
parentheses.

1 - pre-earth I R sy nc pulse (23.31) 11 - pre-earth V IS sy nc pulse 123. 31)
2 - pre-earth I R space scan; white 124 .47) 12 - pre-e arth V I S space sca n; black 124.471
3 - IR earth scan 1377.78) 13 - VI S channel earth scan 1377.78 1
4 - post-earth IR space scan; white (6 1.11) 14 - post-earth V IS space scan; black (6 1. 11)
5 - I R channel grey scale (50) 15 - VIS channel grey scale and telemetry ISO)
6 - back p orch ; w hite (1 0) 16 - back porch; white (1 Q)
7 - play back synchro nizat ion pulse; black (301 17 - playback synchro niza tion pulse; black (301
8 - fro nt porch ; w hite (1 01 18 - front porch; w hite (10 1
9 - back scan and overlap allowa nce: grey (23.23) 19 - back scan and overlap allowance (23.23)
10 - sy nc delay; black (15. 11 20 - sy nc delay; white (15.11

For m ost seasons of the y ear the m odulation levels of the IR and visible channels differ,
as sho wn above, so different gain set tin gs are required for optimum display . The example
shown above is for a daylight pass where both 1S and VIS data are available . The format
for evening passes is identical ex cep t that the VIS channel earth scan (1 3) is black due to
insufficien t light for operation of the visible light sensor.

to receive (position 1) if the proper
reference signal is to be recorded.

The Drum Motor Amplifier

(1) Connect the input of the 565 circ ui t
of th e sol id state module to the output of
th e left channe l of the tape deck . Place 51 in
the display posi tio n and close 52.

(2) Connect the output of the amplifier
to the dru m motor and set the 6DQ5 bias
pot for -50 V on th e pot cente r arm.

(3) Monitor the ac voltage on the drum
motor leads and gradually in crease gain at
R2. The motor shou ld star t to operate
somewhere between 80 and 100 V ac, but
continue to advance R2 until the motor is
runni ng on 120 V ac. Leave R2 in this
position.

The Lamp Driver

(1) Open 53 and set R1 for +2.9 V on the
center tap of T2.

(2) Plug the R11 68 glow modulator cable
into the chassis. The tu be need not be
mounted in the li ght gu n at this time.

(3) With no video input to the 12AU7,
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close 53 and adjust the black leve l control
for a lamp curre nt of 15 rnA. Open 53.

(4) Connect the input of the 12AU7 to
th e outpu t of T1 and the input of the video
fil ter in the soli d sta te module to t he right
channe l output of the ta pe deck.

(5) Apply a recorded video signal to the
soli d sta te module, close 53, and advance the
video gai n control of the solid sta te module.
As you watch both the meter in the video
amplif ie r and the meter in the lamp circuit,
you will note that video peaks in the solid
sta te module correspond to drops in the
lamp current (M2) . I ncrease the video gain
to the point where vi deo peaks cause a drop
to 1 rn A in the la mp curre nt as indicated by
M2.

(6) Observe the Rl1 68 glow tube. It
shoul d fli cker in brightness In response to

the appl ied video signal.

The Facsimile Recorder ,
I nitial se tup of the FAX recorder is

simply a matter of seeing that the drum
turn s properly and that the traverse
asse mbly moves the light gun smoothly

73 MAGAZI NE



along the length of the drum. 110 V 60 Hz
ac can be used for both motors in initial
testing of the mechanical system. Listen
carefully to the drum mo tor as the drum
turns. The motor gear tra in should make
litt le noise and there shou ld be little varia
tion in noise as the motor operates. Visible
hesitation in the drum as it rotates or
obvious variations in motor noise output
indicate a binding or out-of-alignment condi
tion of the motor and drum, and shou ld be
eliminated. A little light oil on the bearings
will keep th ings operating smoothly once
basic alignment is achieved. The traverse
assembly should move the carriage smoothly
in its track. Visible hesitation, jerks or
binding will spoil the picture. A small
amount of light oil on the traverse screw
threads will help. The base of the carriage
assembly should be sanded smooth and a
small amount of talcum powder can be used
as a lubricant on the glass plate of the
carriage track. Use very litt le, as it need
hardly be visible to do the job. Too much
powder will have the carriage lurching over
masses of powder and doing more harm than
good. Cycle the reversing switches to verify
that the motors will reverse properly. With
the layout shown, both motors must run in
the same direction for recording a pass;
otherwise, the picture will be a mirror image.
As viewed from the front of each motor,
clockwise rotation is required when the light
gun moves from the left end of the drum to
the right (viewed from the carriage), while
counterclockwise rotation of both motors is
required to print a picture in the opposite
direction (right to left).

To reduce reflections, paint the inside of
the light gun assembly a flat black. The glow
tube envelope should also be painted except
for a small spot on the top to pass the light
from the crater assembly at the tube apex.
Adjust the lens of the light gun for sharpest
focus on the drum. A blank piece of
photographic paper should be wrapped
around the drum for this step, as the
thickness of the paper is sufficient to throw
off the proper focus setting.

Printing the First Picture

The photographic paper used to make the
FAX prints needs not be handled in absolute
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darkness; safelights of certain colors can be
used if the paper is not kept too close to the
lamp. The initial black current value pre
viously set (15 mAl is based on the use of
Kodak Polycontrast Rap id paper , one that is
quite sensitive and which will produce
pictures of good contrast. An old-fashioned
red safelight or the Kodak DC safelight
(amber) will not expose the paper if reason
able care is taken. I use two safelights in my
basement shack - one near the FAX
recorder so I can load paper and watc h
meters during a ru n, and the othe r at t he far
end of the basement where I actually process
the paper. Time and space don't permit a
complete description of the proper pre
cautions for handling photographic paper
and the details of processing, so if you have
had no experience in this area I wou ld seek
out a local photo hobbyist or camera shop
proprietor for details. All of the steps to be
described should be performed in darkness,
except for the safelight illumination, unless
otherwise noted. I will assume that the
satellite recording you have available is a
daylight pass containing both visible channel
and I R data.

Wrap a piece of 5" x 7" paper around the

Visible channel output from a NDAA-4 pass
over the cloud covered central United States
on 23 February 1975. The visible channel
grey scale and telemetrY can be seen on the
right margin following the black post-earth
space scan.
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== =t -jHORIZONTAL LINE
DRAWN ON DRUM AT
LEVEL OF LIGHT GUN

Fig. 7. Circuit additions to provide phasing capa
bility.

TO HORIZONTAL TRIGGER

~_ I.~V •~ ,'"u, 0' SCOPE

=------ REEO SWITCH ON
SUPPORT BRACKET

PERMANENT MAGNET .;::~ i
TAPED Oft EPOXIED (-
TO END OF DRUM

Picture Phasing

If your drum size requires phasing or you
want phasing capability to assure that you
never have to repeat a picture, it can be
accomplished fairly easily if a triggered
scope is available . Fig. 7 shows the addi
tional componen ts requi red. A small per
manent magnet is taped to the dru m at one
end. A small magnet ic reed switch is
mou nted on a small bracket so that it is
closed by the magnet once during each
revolution of the drum. A small 1.5 V
battery provides a tr igger pulse to the scope
ho ri zon ta l c ircuit each time the switch is
closed. Provision sho ul d be made to switc h
the video output of the solid state module to
the vertical input of the scope during
phasing. With the magnet aligned with the
reed switch, mark a line on the drum that is
lined up with the light gun . When wrapping
paper on the drum, the edge of the paper
should be placed on this line. Now, as the
drum rotates, th e tr igger pulse wi ll be
pro duced as the edge of the paper passes t he
li gh t gun. The insets of the visible channel
photo show the proper scope display for
phasing either the IR or visible light image.
The phasing switch of the solid state module
(52) is opened until the seven pulse sync
pul se of ei ther the IR or visible light image is
lined up with the left side of the scope

maintain a "peak video" indication of 1 mA
in the lamp circuit. If the visible channel
image is too light we must increase black
current and increase video drive. I n no case
do we want to exceed 20 mA of lamp
curre nt - you should be able to pri nt good
pictures at be tween 10 and 15 mAo Make
add adjustments in small steps and even
tually you will get the black current and
drive setting that will produce excellent
pictures. Similar adjustments can be made to
optimize the IR pictures. Op timal IR
sett ings will change radically according to
the season of the year, but a little experi
mentation will provide good IR display. Itis
unusual to get good display of both images
simultaneously due to differences in the
modulation levels employed. The best
opportunity fo r good simu ltaneous disp lay
comes in the summer, when I R video ge ts as
dark (war m) as it is ever going to get.

lR CHAfolNEl

WHITE LEVEL BEFORE
AND AFTER EARTH SCAN
I i

VISIBLE CMANNEL

...- 7 PULSE SYNC TRAIN \

BLACK LEVEL BEFORE
~~DiAFTER EARTH SCAN \

I·

drum lengthwise with the emulsion facing
out. Double sided Scotch tape can be used
to fasten the paper in place. The direction of
motor ro ta t ion (drum and traverse) sho uld
be consis te nt with the direction you plan to
move th e li ght gun (sec FAX recorder
setup) . Close the switch to start the drum.
The phasing switc h on the solid state modu le
sho uld be closed. Turn on the recorder, start
the traverse motor and the n close 53 to light
the glow lam p. After 10 minu tes or so have
passed, turn off the lamp , traverse motor,
recorder and drum, in that order. Remove
the paper fr om the drum and ta ke it to the
processing area. I process my papers in

Kodak Versatol developer (1 part of the
Versatol liquid to 3 parts water) for 1
minute. Rinse the paper in water for a few
seconds and transfer to the fix ing solu tion . I
use Kodafi x fixe r (1 part Kodafix to 7 parts
water) a nd fix for 5 minutes. Afte r 1 minu te
in the fixe r the normal room li gh ts can be
tu rned on. What you shou ld see is a photo
showi ng the visible channel, IR channe l, and
all the intervening telemetry, grey scales, etc.
The IR channel wi ll probably be washed out,
espec ially in winte r; what we want to look at
care fully now is the vis ible c hannel.

If th e vis ible cha nnel image looks like
that of the photo shown (general ran ge of
contrast) you are home free . If it is too dark
(the lightest clouds are grey rather than
white and the grey scale is not properly
disp layed), you must reduce the black
current slightly and try again. If you reduce
black c urre nt, also reduce video drive to
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Fig. 8. Additio nal divider chain for 4 8 Hz, for use
with CRT systems with a 2400 Hz phase locked
loop.

care . As a fina l note, the typical CRT system
with its complete and easy control of syste m
contrast usually can provide the best
possi ble resolution of lo w co nt rast terrain
featu res which may be harder to see,
although they are always p resent, in t he
FAX pictures. Intense white cloud features,
however, are often washed out in CRT
displays because of slight blooming of the
CRT trace at high brightness levels. The
FAX sys tem excells at retainin g fine reso lu
tion in very bright cloud st ructures.

As the foregoing discussion should indio
cate, the best poss ible solution is to have
both systems available in an act ive sa te llite
sta tion, al though eit her syste m alone wil l
provide effect ive performance o n a day to
day basis.

Adding FAX Capability to an Existing CRT
System

The various CRT syste ms I have pre
viously descr ibed in 73 Magazine (Sep t. 74,
Dec. 74) all utilize a 2400 Hz phase locked
loop with appropriate count down chains to
derive the trigger rates for APT or DRIR
display . The FAX system described here can
be added to such a sys tem with very litt le
effo rt. All tha t is nee ded is to provi de a new
divide r chain fo r the syste m that will
deve lop 48 Hz to drive the drum amp lifier.
The logic diagram for such a divider chain is
shown in Fig. 8. The High Z video output
of any of the previo usly described systems
wi ll drive the lamp drive r circu it wit h no
proble ms. The o nly p rov isio n which must be
added fo r FAX use is tha t the ret race and
line blanking circuit for the CRT video must
be disabled when the signal is used to drive
the FAX video circui ts. In my own syste m I
use center "off" switches in th e bla nking

481-1 . TO
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MPLIFIER
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Relative Advanta ges of FAX and CRT
Display

One of the pr incipal advantages of the
FAX system is the low cost of opera tio n
when pictures are acquired on a daily basis.
" Instant" pictures with the CRT system
require the use of Polaroid film, which
quickly causes operating costs to soar when
used dail y .

Instan t readou t with FAX involves rela
tive ly inexpensive photographic paper. The
processing time requ ired to obtain the final
print is minimal and the print can be viewed
just a few minutes after a pass is fi n ished . A
disadvantage of the FAX system is that you
are locked into a fixed size format deter
mi ned by the drum size . With the CRT
system and 35mm film, it is possible to blow
up pictures to any desired size should the
scene be worth the effort. I presently use the
FAX equip ment for my dai ly file pic tures
and retake particularly interest ing shots
using the CRT syste m so that I can make
enlargements later. In addition to the fixed
size formal, any change in the line rates for a
satell ite system requ ires a change in mo tors.
The CRT system on the ot her hand can
readil y be desi gned to accommoda te a
number of video modes, and a change in line
rates can be accomp lished inexpensively by
simp ly altering the division chains in the
CRT unit.

The C RT display system is vulnerable to
one majo r pro blem which is commo n to
SST V display systems as well - unwanted
deflect ion of the scanning line by 60 Hz
fields from adjacent power transformers.
FAX, involving as it does a completely
mechanical scanning system, is not prone to
tha t part ic ular problem. The mechan ical
nature of FAX does have some drawbacks in
that stric tly mechanical problems need be
attended to, and periodic care and main
tainance of the FAX recorder is required to
keep it in top operating condition . The all
electronic CRT syste m does not requi re such

disp lay, at which point S2 should be closed.
The video outpu t of t he so li d state module is
then swi tc hed back to th e lamp d rive r ci rcuit
and you are ready to pri nt the pic ture . With
a lit tle practice, the phasi ng operation only
takes a few seconds.
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NOAA-4 visible channel view of the eastern U.S. on 13 May 1975. The original has a 4 x
6 inch f ormat and was made using a rolling pin drum operating at 96 rpm (1 20 rpm
motor on 48 Hz), with double the normal traverse motor speed f or the drum size. Such
larger format pictures present excellen t resolution while minimizing the need for
precision focusing of the light gun. The Great Lakes are visible just above and slightly to
the left of the center of the picture.

circuit to accomplis h this . If you already
have a basic C RT display syste m with the
modificat ions noted above, simply add the
dru m amplifier, lamp driver, and FAX
recorder, an d you are in business with FAX
as well. If you plan to util ize just facsimi le
d isplay, the solid sta te module described in
the present art icle is your best bet since the
circ uits are some what si mpler than those
req uired for a C RT system.

The FAX system descri bed here will
p rovide exce llent resu lts wi t h NOAA
sate ll ite pictures. If you use a small drum
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with a relatively small picture format be sure
to exercise care in focusing the light gun so
you will not lose resolution. With the com
ponents specified, eve n very small pictures
should show perfectl y clear line structu re
revealing all the informati on the satellite
pictures have to offer. Larger drum sizes
with resulting larger picture formats make
focusing less critical, bu t it sho uld st ill be
done carefully . I will be happy to a nswer
any qu estions regarding the system, bu t
please provide an SASE if you write .

... WB8DQT
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SS2 MONITOR STILL ONLY $349

THE VENUS SS2 IN KIT FORM FOR ONLY $269
- 25 PAGE MANUAL
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DOES ANY OTHER MORSE CODE KEYBOARD
HAVE ALL THESE FEATURES?

~ Programmable Memory
right on the Keyboard

!L Runn ing Memory lets you T ype
up to 72 Charac ters Ahead

::!l: Variable Speed from 4 t o 100 WPM

::!l: Memory Over load Ind icator ( L ED)

!L 48 Hour Burn-In Prior to Shipment

!L Space Bar is used for Word Spacing

!L Computer Grade Swi tches and Keytops

!L Cool ing Fan to Assure L ong Component Li fe

::!l: 11 0 VAC Opera ted with Built-In Audio Moni tor

::!l: Doubl e Sided-P lated Thru- G10 Glass Pr in ted Circuit Board

!L Black Naugahyde F inish on Metal Case with Walnut End Plates

ORDERING iNFORMATION

MODEL PROGRAMMABLE PRICE
MEMORY INCLUDED

TS-172 One $369.95

TS-272 Two $389.95

TS-372 Three $409.95

TS-472 Four $429.95

TS-572 Fi ve $449.95

TS-<i72 Six $469.95

r"li"-- - TE-LSTARENTERPRISES - - I
.. P. O. Box 235 I

...... Spokane , Washington 99215 I

o Enclosed Is $ I
o Charge Master Charge // I
o Charge BankAmericard It I
o Send Free Brochure I

Ca 11 Letters I
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George R. Allen WI He]
80 Farmstead Lane
Windsor CT 06095

Dispelling the Mystery

of Regulated Supplies
•

R egulated power suppl ies are a mystery.
Alm ost every lC construct ion project

inclu des a regulated supply and most ama
te ur solid state equipment built for 117 volts
also has a regulated supply or supplies to
power the lo w vo ltage so lid state devices.
But the myste ry is t hat while most a mateurs
have a good idea of how to use transistors
and integrated circuits in simple applica
tions, few have the remotest idea of how the
regulated supply works and fewer still could

design one from scratch if required to . T his
art icle is written to dispel the mystery and
give the haws and whys of regulated
supplies.

This article discusses the operation of
regulated power supplies for low voltage
app lications and gives all the necessary info r
mation needed to design a regulated supp ly
from scra tch . Information is given 50 that
the designer may select the proper com
ponents such as the transformer, diodes,

•

Typical regulated supply.

OCTOBER 1975 69



Fig. 1. Full wave circuits. A. Bridge. B. Center
tapped transformer.

current ratings of the compone nts to be used
in the unregula ted de power supply, it is first
necessary to determ ine the voltage and
cu rre nt require ments of the equ ipmen t or
device to be powered. When determi ning
these power requirements it is best to allow
reaso nable safety factors in order to prevent
overheatin g and to insure th at the equip
ment will op erate correctly . I normally allow
a curre nt safety fac tor of 10% in cases where
I am drawing peak current SO% of the time
or less. In all other cases I allow a safe ty
factor of 1/ 3. (It is better to be conservative
th e first ti me!)

To determine the required current rati ng
for the transformer use the formula I = 1.3 x
Ip whe re Ip is the anticipated peak current
requ irements of the equ ipme nt.

The designer may des ign the basic unregu
late d de power supply so t hat the de outp ut
voltage is anywhere from 30% to 98% of t he
peak ac voltage of the transformer. If a large
value filter capaci tor is used, the 98% value
may be achieved and little ripple will appear
o n the ou tput of the basic supply. Unfor
tunate Iy, very high-capaci ta nce capacitors
are expensive and in some cases may be hard
to fi nd. Smalle r value capaci tors are less
expe nsive and easy to locate but will give
lower de outputs and wi ll produce appre
ciable ripple on the output. For a given de
outpu t voltage (under load) the ac output of
the transforme r will have to be higher fo r
sma ll fi lte r capacitors as compared to lar ge
value filter capacitors . Note t ha t in genera l it
is less expensive to use a transformer of
higher voltage with a low-capacitance

ds •
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capacitor, regulator, pass transistors and heat
sinks. References suc h as those listed at the
end of the arti cle will be helpful, but not
required, since this artic le lists all co m
ponents and gives various al ternates so that
the designer ca n design power supplies for
various voltage and curre nt combi nations.
Sources for all parts are give n so that the
designer won 't be stuc k for some hard to
fin d parts.

T he regulate d power supply co nsists of an
unregulated de power sup ply feeding a regu
lating circuit. Th e unregulated de supply
may consis t of a full wave rectifi er fe eding a
filter capacitor as shown in Fig. 1 or it may
be a battery used in a mobile or portable
installatio n. The regulat ing circuit may be a
circuit made up o f discrete components or it
may be a regulating IC, suc h as t he NESSO
used in thi s ar t ic le. Components and design
options are chose n acco rdi ng to the vo ltage
a nd current requirements of the project
needin g the regulated supply.

Integrated c ircuit voltage regul ators are
commo nly used today, rather th an discre te
components, because of their low cost and
ease of use . Th e basic design in th is article
comes fro m the Signet ics Digital, Linear,
Mos' manual and is based on t he Signetics
NESSO regulator lC. Th is basic design is
si mple and permits nu merous output
voltages and limiting currents by merely
selecti ng read il y available resistor com bina
ti ons.

The Dc Power Supply

The de power supply used for most lo w
voltage power supplies is a capac it ive load
circ uit as shown in Fig. 1. Inductive filters
are occasionally used inste ad of capacitors,
but high value , high current inductors are
mo re difficult to locate and more ex pensive
than low voltage high-value capacitors.
Either a full wave (Fi g. 1) or half wave (Fig.
2) circuit may be used to supply the de;
however, a full wave circuit is pre ferred
because it provides better basic regulation.
T he fu ll wave circuit is used in this design.

In o rder to determine the voltage and

I Digital, Linear, M os, Signetics. 1972, p. 6-47 .
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931 N, Euclid, Anahe im, Calif. 92801
Butler, Missouri 64730

11240 W. Olympic Blvd., Los Angeles, Calif, 90064
213/477·6701
714/772·9200
8161679·3127

Enjoy distortion free sse operation with the
advantages of solid state circuit ry .

Operates in t he VHF frequency range of
144·148 M Hz w ith power output of 100W
(no m.) w ith lOW (nom .) in . Guaranteed to
effectively increase both the range and cl arity
of your communications under all operati ng
condit ions.
Modern solid state technology is used
throug hout , along with co nservative ly rated
components to assure the hi ghest possible
reliabili ty . M icrostrip desi gn on g lass epoxy
circuit boards give added res istance to
damage from shock or prolonged vibration.
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The Tempo 10 0AL10 is available at Tempo
dealers throughout the U.S. Specifications
available upon request.
Also available in the fine Tempo line is the
famous Tempo ONE, the Tempo 2000,
2002, 2006, 6N2, CL· 146A, CL ·220,
OFO/ ONE, OFO / K, FMH, RBF· I , TOC and a
broad selection of RF amplifiers.

THE FIRST
TRULY LINEAR
SOLID STATE
AMPLIFIER
. . .TEMPO'S
lOOALIO

$729.00
$129.00

Henry Radio now offers the Kenwood T5-520
wi th a built-in frequency display. This equip
ment is a standard , new T5-5 20 mod ifi ed by
Henry Radio to incl ud e a four d igit frequency
rea dout to 100 cycles. If yo u have never
experienced the pleasure of a di rect frequency
readout. you have a big surprise coming .
As fast as you tune the transceiver, the T5-5 20
displays the actual t ransmit and receive
freq uencies. The LED readout is bright and
easy to read . There is no chance of confusion.
no chance of operating out of t he ba nd or on
unauthorized frequencies . Your new digi tal
system simply brings a new dimension of
pleasure and accuracy to amateur radio .
The TS-520 dig ital offers a four digit insta n
taneous di spl ay of both the transmitted and
recei ved f requencies to a resolution of 100
Hz for easy interpretation by the opera tor .
The operation of the d isplay is interlocked
into the standard controls of the t ran sceiver;
band switching , sideband swi tching, and RIl
are all automatic. The digita l ci rcuits are
incorporated d irectly in side t he transce iver
and do not affect the norm al operat ing
characteristics of the equipment .
Henry Radio will also install the digital
modifications into any customer 's transceiver
if the equipment is returned prepaid to our
Los Angeles add ress .
TS-5 20 Dig ital Transceiver
TS-5 20 Retrof it Modification

NEW--FROM HENRY RADIO
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NOW IT CAN BE
DIGITAL ...
HENRY RADIO'S
NEW
CUSTOM TS-520



1% Resistors 5% Resistors
RA RS RA RS Trimming

Ereg k Ohms k Ohms k Ohms k Ohms Resistor

5 6.13 2.97 5.6 2 l k
10 12.3 2.39 11 2 l k
12 14.7 2.31 13 2 2k
13 16.0 2.29 15 2 2k
15 18.4 2.24 16 2 5k
20 24.5 2.18 22 2 5k
30 36.8 2.11 33 2 5k

Table 1.

capacitor for a given dc output than it is to
use a large capacitor and a lower voltage
transformer to produce the same dc vo ltage.
This is logical since t he cost of a transformer
does not increase appreciably as the voltage
goes up, while the cost of a capacitor
increases significantly as the value of capaci
tance goes up. In order to min im ize the cost
of the supply, one of the design factors in
this article will be to keep the filter
capacitor to moderate size and low cost.

Keep in mind that with no load on the
output, the dc output from a simple
capacitive fi lter supply will be virtua lly
ripple free. When a load is placed across the
supply, ripple will be evident. Further, the
amount of ac ripple on the dc output will
increase as the size of the fi lter capaci tor
decreases (everybody knows that!), but this
ac ripple can be significant and not affect
the operation of the regulator.

Determining the dc ou tpu t voltage for a
given transformer voltage can be a difficult
task if exact values are required. For
practical purposes, however, only minimum
values, not exact values are needed. For
example, if our computations show us that
we will get 18 volts dc output from a dc
supply, but we really get more than 18 volts,
then this is of no consequence. We only
want to assure ourselves that we will get at
least the minimum required unde r load. Wi th
this in mind, the following formulas" can be
used to determine the ac (rms) value of the
transformer required :

Epeak = 1.4 x Erms
Eout = .71 x Epeak

Thus Eout = .71 x 1.4 x Erms where Eout is

2Solid State Power Circuits, RCA, 1971 , p , 260.
Assumption: %RS/RL ~ 15.
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the min imum dc output voltage from the
unregulated dc power supply, and Erms is
the secondary voltage of the transformer. In
sum mary, the anticipated dc output voltage
under load from a simple unregulated supp ly
as shown in Fig. 1 wil l be equal to or greater
than the ac voltage from the seco ndary of
the transformer . (Note: This will only hold
true if the current ratings of the transformer
are not exceeded .) The above formula ta kes
into consideration that a moderate size
capacitor will be used and is based on the
assumption that ripple on the dc output
vol tage ca n be 10% or less . Th is assu mptio n
is based part on experience and part on
charts in the RCA Solid State Power Cir
cutts? book . (Note that it is not necessary
for the average builder to consu lt this book
if the formulas presented in this article are
used.) The NE550 regulator IC which is used
for the design presente d in this art icle can
tolerate 10% ripple provided that the lowest
dc input voltage (low part of the ripple) is at
least 3 volts higher than the desired dc
regulated voltage. Thus, we will have to
consider the dc input voltage to be the
bottom of the ripple as shown in Fig. 3.
Note that the peak voltage cannot be higher
than the max imum ratings of the NE550 . As
defined, Edc input = Ereg + 3, where Ereg is
the desired regulated voltage. The dc input
voltage is also 95% of Eou t (Edc input is 5%
lower than Eout because of ripple); thus Edc
in = .95 Eout = .95 Erms. Solving the two
equatio ns gives Erms = (Ereg + 3)/ .95. We
now have a very simple formu la to use to
determine the secondary (Erms) value of the
transformer given on ly what we want for a
regulated voltage and assu ming that we will
not exceed the manufacturer's current rating

3Solid State Power Circuits, RCA, 1971 , p. 260.
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Fig. 2. Half wave circuit.

for the transfo rmer chosen.

These for mulas given fo r I and Erms will
hold tr ue fo r virtually all low voltage, high
current su pplies provided that good quality
properly designed transformers are selecte d.
The transformers recommended at the end
of the article fall into th at class. If lo w grade
transformers with high in ternal resis ta nce are
used, then Erms may approach a value of
(Ereg + 3}/.5 .

As an example, assume that we want a
power supply to deliver 5 Amps at 12 volts
regulated. T he min imum ratin gs of the tra ns
former would be determi ned as follows :

I = 1.3 x Ip = 1.3 x 5 = 6.5 Amps

Erms = (12+3)/.95 = 16 volts. Loo king
th rough the various catalogues you p robably
won' t find a t ran sformer t hat has a secon
dary exac tly ma tching o ur requirements, but
you would find one t hat exceeds the requi re
ments. Loo king at Table 5 we find that
Verada in Lowell, Massachusetts, is offering
6.3 V, 6.6 A fil ament transformers for $3.75
eac h o r 3 fo r $10. Th ree of these transfer
mers with t he ir secondaries in series [pri
maries in parallel) (F ig. 4) will give an
outp ut of 18.9 volts at 6.6 A at a cost of
$10.00. T his is well less th an the equivalent
single transformer would cost if purchased
from an e lectro nic supp ly house. Thus three
Verada tran sforme rs are used in this design
with an rms secondary voltage of 18.9 volts

It is a good idea to check the peak de
output voltage obtainab le under any circu m
stances to see th at th is voltage does not
exceed t he voltage rati ngs of t he NE550
regulator. The maximum voltage is given by
Emax = 1.4 x Erms. Thus in our case Emax
= 1.4 x 18.9 = 26.5 volts. T he max imum
voltage ratin g of the NE550 is 40 volts . We
are within the limits in thi s case. In a case

OCTOBER 1975
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Fig. 3. Ripple on de output.

whe re Ereg is 37 volts, the maximum allow
able for the NE550, o r any case where Emax
exceeds 40 volts, then the circuit in Fig. 5
must be used to p rovide the de input voltage
to the regula tor.

Selection of diodes ca n be made in a
fashion si milar to the transformer. Diodes in
a full wave co nfiguration pass only Y, the
total current, thus Id = Y, I where Id
represe nts the curre nt req uire ments of the
diodes. In our example, the maximum
current is 6.5 Amps, so the diodes wou ld
have to handle 3.25 A eac h. Since thi s is an
o dd ball value, the next higher current ra ting
wou ld be used such as diodes with a 6 Amp
rating. To be conservative for low voltage
supplies, the voltage ratings of the diodes
shou ld be greater than the maximum peak
voltage that can be encountered. For a
bridge rec tifier configuration, eac h diode
should have a piv {peak inverse voltage}
rating o f 4 times the Erms value of the
transformer secondary, while for a center
ta pped rectifier configuration the piv should
be 6 times the Erms value of the transfo rmer
secondary. In our examp le, diodes in a
bridge would have to have a minimum piv
rating of 75.6 volts while diodes in the half
wave configuratio ns shou ld have a rating of
11 3 volts . These are oddball values, so we
would use diodes of the next higher rating.
A bridge wi t h 100 p iv rating could be used
(Poly Paks 10 A, 100 V bridge) or two
diodes in cente r tapped configura tion with a
rating of 150 V wou ld do. Note that the
current rating for a complete diode bridge
(as compared to individual diod es in a
bridge) is not divided in hal f. In th is examp le
6.5 Amps is t he requirement, so a 10 A
bridge would be requ ired. I prefer diode
bridges si nce they are usuall y epoxy enca p
su lated and may be mounted directly to a
heat sin k without having to worry about
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Minimum Thermal
Max dc Current Max Derating Motorola H EP

Wattage Current Gain (hFEI Voltage Factor Transistor # Equivalent

20 2 Adc 25 60 .133 Wt"C MJ2249 HEP241
40 2 25 125 .266 2N5050 HEP241
87.5 4 30 40 .5 MJ480 HEP247
85 4 750 60 .343 MJ4200
90 10 20 60 .718 MJE3055 55001
115 15 20 60 .657 2N3055 HEP704
150 20 500 40 1.2 2N6355

Table 2. Transistor selec tion .

Max . Max.
Current Volts

1 200
2.5 1000
6 100
6 200

Maximum Temp.
Without Derating Diode #

HEP 156
HEP 170
1N3880
1N3881

Heat Sink Not Required
Heat Sink Not Required

(HEP1531
(HEP1531

Table 3. Diode selection.

mica insulators and special means to provide
insulation .

The Filter Capacitor

The filter ca paci tor smoo ths the pul sat ing
de and gives steady sta te de with so me
percentage of ripple on top . I emphasize that
fact that there is ripple on top since one of
design criteria is that we can to lera te 10%
rippl e. If the wron g capacitor is chose n, the
ripple may exceed 10% (if the capacitor is
too small ) and the ou tput voltage may be
too low ca using the regulator to regulate
poorl y for heavy loads. If t he capacitor is
too large, the ripple will be small er and the
output voltage from the unregulated supply
will be higher, but this is of little conse
quence to us. Thus, we have to determine
the minimum size of the capac itor. Note
that excessively large filter capacitors can
cause enormously large surge currents
through the diodes during turn on. Most
silicon diodes can handle large surges for an
instant or two so this shouldn 't be too much
of a problem. If the designer sticks cl ose
(50% to 100% larger) to the value of
capacitance determined as per this art icle,
problems should not be encountered with
popping diodes.

To determine the proper capacitor, it is
necessary to fi rst determine the load resis
tance. This load resista nce is determined by
the fo rmula Rload = Eout/l , where Eout is
the output vo ltage we need from the unregu 
lated de supply in order to supply Ereg. I is
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the maximu m cu rre nt to be drawn. No te
that "load" includes power dissipated in the
regulating circuitry . In our example Eout =
Erms = 18.9 vo lts (theoretical Erms was 16
volts , but we use three transformers to give
us 18.9 volts) and I was 6.5 Amps. Thus
Rload = 18.9/6.5 = 2.9 Ohms. The basic
formula to be used fo r the value of the
capacitor is 2ITf Rload C=5, where IT = 3.14
and f = the line frequency. C is the desired
capacitance in farads. Sol ving the equatio n
for C we get C = 5/(6.28 f RL). In our
example the line freque ncy is 60 Hz and RL
= 2.9 Ohms. Thus C = 5/(6.28 x 60 x 2.9} =
.0046 or 4,600 uFo Since 4,600 uF is not
a stoc k value, the next higher value wo uld be
used. Th e voltage ra ting of the capacitor
should be at least double the Erms vo ltage
which in our case is 38 volts .

Some puri sts may questi on the 10%
tolerable ripple figure previou sly given . This

11 1 VA C

Fig. 4. Three transformers, secondaries in series.
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THE FIRST AND STILL
THE LEADER!

the exciting super
compact IC230

IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

LATCH ON TO THE IC-230 AT YOURAUTHORIZED ICOM DEALER

PUT OVER 67 CHANNELS IN THE PALMS OF YOUR HANDS

SPECIAL FEATURES:

• No More Cry stal s . . . Ove r 67 . , . f u lly sy nthesi zed channels availa ble.

• All Channel Capability ... Travel wi th conf idence that you ' ll be able to work
&( repeate rs along the way .

• Super Compact . .. 2.28" high x 6. 14" wide x 9 .72" dee p at a we ight of only
5.5Ib,.

• Qu ick D ismount Mobile Mount . . . All ows qu ick car insta llation .

• Easy Operation . . . Punch up fr eq uency . se lec t re pea te r o r simp lex m ode, and
you 're on the air. (A crystal may be added fo r a unique repea ter freq uency .)

• Modular Construction . .. In case o f a problem , modules can easi ly be removed
and sent for repa ir. A replacement modu le wi l l be air mailed t o m in imi ze
down t ime.

• Super Hot Receiver Better t han .q uv I 20db. sens itiv ity. helical f ilters to
elim inate intermod plus a super E f il ter and a mosfet front end .
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ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas TX 75234

ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue WA 98005

Distributed by :
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Fig. 6. NESSO regula ting circuit .

Curre nt limiting is provided by con
necting a current sensing resistor between
the base and e mitter of a transistor as shown
in Fig. 7. When a current th rough the
current sensing resistor reaches the value of
II' the value of curre nt at which to limit1m'
the current, a voltage of .64 vo lts appears
across the emitter-base term inals of the
li miting tra nsistor. T his limiti ng transistor
starts to conduct and causes the base vo ltage
on an internal pass tran sistor to be lowered.
Since the base voltage of th is internal pass
tra nsistor is lowered, the output voltage
fro m the regulato r is lowered . T he outp ut
voltage does not drop to zero when Il im is
reached, but is merely lo wered the ri ght
amount needed in order to maintai n the
output curre nt at Ilim' The outpu t curre nt is
not shut off bu t stays at t he value of lli m'
When the load resistance increases to a point
where the output curre nt ca n fal l bel ow
Ilim' then the output voltage goes back to
Ere . This is a very important co ncept to
un;ferstand, because if llim is set at or below
the current that the load d raws, t hen regula
tio n wi ll be lost. For example, ass ume that
II' is set at 6.5 Amps and that the

1m . h
regulated supply was designed fo r use Wit a
two meter SSB transceiver. The output of
the regulated supply is 12 volts and the
average curre nt dra wn by t he SSB
transceiver is 4 Amps. An SSB transceiver by
its natu re ca n draw very high peaks of
current and it is not unreasonable to assume
tha t on curre nt peaks t he transceive r might
draw 10 Amps of current. On voice peaks
with llim set a t 6.5, the cu rre nt limiting will
prevent t he SSB transceiver fro m drawi ng
more than 6.5 Amps . The only way that it
can do this is to reduce the o utput vo ltage,

PA SS
ANSISTDR

rc..
•

zc "''0

,;,- m

The Regulator

The NE550 regulator is an operational
amplifier with internal reference voltage and
current limiting capabilities. The operational
amplifier compares an internal standard
reference vo ltage (internal zener) fed in to
the non-inverting input with a samp le of the
desired regulated voltage. The difference
between the standard voltage and a samp le
of the regulated output is amplified and
inverted producing a control voltage. This
control voltage controls a pass transistor
which is in series with the regu lated output.
As the regu lated output drops, the control
votage increases which in turn causes the
regu lated output to increase. A stab le point
is eventuall y reached where the output
voltage remains constant. This stable point
depen ds on the ratio of two resistors (RA
and RB in Fig. 6) connected as a voltage
divider to deliver a sample of the regulated
output to the inverting input of the opera
t ional amplifier. By changing the ra tio of the
values of the two resistors, the output of the
voltage divider changes which in turn
produces a change in the regulated output.
The value of the regulated output, thus can
be simply changed by altering t he ratio of
the values of two resistors. Table 1 gives
various values of RA and RB for selected
values of regu lated vo ltage.

Fig. S. Regulator protective circuit, E peak 40 V.

[ P[ .ilK) 4 0 V
FROlJ ot --
PO WER SUPPL Y

R 'IE P[ AII· 4Q)/.Z
Z · 4 0 V. IWZ ENER

is understandable since for tube type power
suppl ies "no ripple" was tolerable. While this
10% figure may seem like a lot, remember
that the only thing that the 550 regulator
cares about is that the lowest de input
voltage is at least 3 volts above the regulated
output voltage. The amount of ripple on top
of this minimum dc input voltage is insignifi
cant as long as maximum ratings are not
exceeded.
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Tab le 4. Heat sink selec tion.

In our example where we want an outpu t
voltage of 12 volts:

The value of the current li miting resis tor
is determined by the equation RSC =
.64/ lli m where llim is the value of curre nt at
which to limit. In the power supply in the
example, l lim = 6.5 Amps which is the basic
design value of the su pply . Thus RSC =
.64/6.5 = .1 Ohms (approximately)."

From a practical standpoint it is not
always possib le to obtain precis ion resistors
in the values you want without having to
resort to ordering from mail order houses.
While adjustment of the regulated output
voltage may be achieved by using the circuit
in Fig. 8 instead of two fixed resistors, the
fixed resistors provide conven ience and
grea te r relia bility over a circuit where a
pote ntiometer may be jarred or rn is-set by
inexperienced personnel. (F ixed resis tors
wi ll also keep twiddlers fro m " increasing the
output by increasing the voltage. " ZAP!)
Five percent tolerance resistors may be used
in place of the one perce nt resisto rs nor
mally requi red for precise voltage determin a
tion. Table 1 gives the value of 5% resistors
to be used for selected voltages. When using
5% resistors, a tri mming res is tor as shown in
Fig. 9 should be used. The value of this
tr imming resistor is also given. Every power
supply cou ld be const ructed as shown in Fig.
8 to provide adjustability over the entire
range, but it is safer to limit the adjustme nt
to a fractio n of the entire range to prevent
possi ble misadjustment into a voltage region
which could possibly cause damage to the
equipme nt being powered.

One percent resistors arc handy to use
when bu ild ing a batch of supplies since the
resisto rs can be installed without a t rimmi ng
resistor and adjustmen t is no t required.
Table 1 also gives the values of one percent
resisto rs required for selected voltage. These
1% resistors can be ob tained fro m Allied
Electronics.

The formu las given for RA an d RB have
been derived for op timum temperature
stability of Ere. With very li t tle sacrifice at
all in th is regar~, the basic regu lati ng circuit
may be made into a variable voltage regu
lating supply . Notice that in Table 1 the

4. ,n resistors are available from V HF Engineering.
If o ther low values of RSC are required, use series
and parallel combinations of .,n resistors to give
the desired value.

,

14,700n

- 2,310n

2000
1.63 x 12 -

2000 x 12
(12 1.63)

J
) IN TERNAL PASS

TR ANSISTOR

(
esc

."
m

Fig. 7. Current limiting.

RA
2000

Ereg-
1.63

RB - 2000 Ereg
(Ereg - 1.63)

RB -

CURRENT
SE NSING
TRANSISTOR

Cooli ng Capacity
MFA u: (Thermal Resistancelrr

Thermalloy 6111 8 10
0

C/W.. 61768 4.. 64018 2.3.. 6403 8 1.5
" 6421 8 1.0.. 6441 8 .54.. 66908 .28

destroying regulation . It is possible that on
voice peaks only 6 or 7 volts wou ld be
deli vered to the transceiver. Low voltage will
in most cases adversely affect the operation
of any piece of gear and in some cases can
cause damage. It is importan t to understa nd
that current limiting protects the power
supply, not the equ ipme nt. If it is necessary
to pro tec t the equipme nt fro m low voltage
as well as over current, then a detecting
circuit must be employed to shut down and
latch the voltage off when over curre nt is
detected. Th is type of circuit will be the
subject of another article.

To se lect a given regulated vol tage , RA
and RB must be chosen accord ing to the
formulas:
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Fig. 8. Variable voltage supply.

Current Gain ; Output Current
.15

•

The dc current gain can be found in Tab le
2 under the heading hFE. Note that hFE is
usually specified for a particular cu rrent.
This specified current may not be the value
as the design current of the supply; thus,
hFE is really an approximation for most
purposes. This approximation should cause
few problems if t he transistors in Table 2 are
used. In our case the required current
carryi ng capability is 6.5 A and the dc
current gain required is given by current gain
; 6.5/.15; 43. Our minimum requirements
for a pass transistor would then be 6.5 A and
a gain of 43. The voltage rating should be at
least 2 x Erms, or 38 volts.

In addition to hFE (de current gain) and
maximum current it is necessary to consider
the heat dissipation of the dev ice. The
maxi mum dissipation of the pass transistor
under working conditions may be estimated
by the fo rmu la Pdis ; (Erms - Ereg) x llim
For the example we are considering Pdis ;
(19-12) x 6.5 ; 46 Watts. It is not unreason
able to use a 25% safety factor for the power
dissipatio n. so the req uired power dissipa
tion for this transistor would be 46 + 1/3 x
46 ; 61 Watts. The min imum requirements
for our pass transistor would thus be 61
Watts dissipation, 6.5 Amps, h FE of 43, and
maximum voltage of 38 volts. To give

variation of RB is sma ll over t he range of 10
volts to 40 volts. If we assu me that RB is a
constant over that range and that RA is a
variable, we can make a variable voltage
sup ply . Note that we can select a pote ntio
meter to permit voltage variation over the
whole range of the device from 2 volts to 37
volts, but the te mperature stab ili ty at
voltages of less than 10 volts wi ll not be as
good as the temperature stabi lity in the
range above 10 volts . Fig. 8 shows the c ircuit
for a variab le voltage supply . One unique
thing about variable voltage capability is that
the current li mit stays the same over the
entire range. llim is no t dependent on the
value of regulated voltage, bu t is dependent
only on t he value of RSc.

It is poss ible to switch differe nt Rsc.
current sensing resistors, in and out of the
circuit; however, from a practical standpoint
problems ar ise. Switch contacts have resis
tance (both in a c lean and dir ty sta te). This
resistance wi ll become a part of RSC and
wil l affect the va lue of llirn . making llirn
smaller as resistance increases. In add ition,
the co ntact resistance may vary from one
switch cycle to the next causing ltim to vary .
A potentiometer conceivably could serve the
purpose , but potentiometers also get dirty
and very low resi stance potentiometers are
extreme ly hard to find.

The basic regulator circuit by itself as
shown in Fig. 6 wou ld not handle the
current of 6.5 Amps required in our
examp le. The basic circuit would only
han dle 150 mA. In order to handle addi
tional current, the circuit in Fig. 10 wou ld
have to be used . T his circuit uses an external
pass transistor to con trol the higher current.
Th is transistor is selected by choosing a
transistor with sufficient current carry ing
capacity and sufficient dc current gain. In
our case the current carryi ng capac ity must
be 6.5 A minimum. The dc current gai n can
be obtained from the formula :

,
I,

NE '5 '5 0

c s

'" I I,

..

Radio Shack 273·1511
Radio Shack 273·1512
Verada
M. Weinshenker
V H F Engineering

Current Voltage

3A 12.6 V
2A 25.2 V
6.6 A 6.3 V
2.5 A 30 V
12 A 18 V

Distribu tor Part # Approx . Cost

$4.29
4.29
3.75 ea. , 3/$10
4.85
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Table 5. Transformer selection.
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Fig. 9. 5% RAJ RB with trimming resistor. Fig. 10. NESSO driving ex ternal pass transistor.

yourself maximum flexibi lity, a good
manual which lists tran sistor characteristics
is handy (but not required). I have been
using the Motorola Semiconductor Data
Library available for $6.50 from Motorola.
If you don 't have a good book listing
transistor characteristics, then you may usc
Table 2. Usi ng Table 2 we fi nd that a
2N6355 is su itable since it exceeds the
specifications needed fo r this application.
The 2N6355 costs less than $4.50, has a
dissipation of 150 Watts, 20 Ampere current
rating, hFE of 500, and maximum voltage o f
40 volts. Note that this transisto r is a high
gain Darlington transistor and was chosen
for the table since it is readily available . It is
wise to stay away from transistors with
extremely high gains since these "hot" tran
sistors can sometimes go into oscillatio n all
by themselves.

The above calculations assume that th e
supply will handle intermittent shorts. If th e
supply must handle con tinuous shorts, th en
Pdis = Erms/ll im. At this point, th e power
supp ly design as shown in Fig. 10 is com
plete except for considering th e heat sinking
requirements.

Heat Sinking ,
As everyone knows, semiconductors dissi-

pate heat and in some cases get very hot to
th e touch. But just how hot can sernicon-

ductors get without being destroyed ? The
data sheets for both diodes and transistors
give power derating factors fo r reducing the
allowable dissipation o r allowable cu rrent
for a given temperature rise. These facto rs
must be used to prevent overheating and
burnout of the device. Note that a power
deratin g fac to r is a multiplier based on
temperature which serves to lo wer th e power
rating as th e temperature of the dev ice
increases. Table 2 gives derat ing facto rs for
se lected transistors.

Let us assume that in th is power supply
we used 100 volt, 6 Amp diodes such as the
Motorola 1N3880. To determine the power
dissipation of th e diodes use t he empirically
derived fo rmula Pdiode = I x 1.5; thus for
our example Pdiode = 3.25 x 1.5 = 5 Watts
(approximately). Furthermore from Tab le 3
we find that the maximum usable tempera
ture without derating is 100 degrees cen ti 
grade.

At this point we must determine the
cooling capacity of the heat sink needed .
Heat sinks a rc rated in degrees centigrade per
Watt. In other words, for every Watt of
dissipation, th e temperature of the heat sink
will ri se so many degrees centigrade above
ambient room temperature (23 deg. C). If a
given heat sink is rated as 10 degrees C/Watt,
then th e temperature of the heat sink will

Capacitance Voltage Distributor Approx Cost

1000 uF
6100 uF
25.000 uF

25V
50V
40V

James $ .75
Allied 5.00
V H F Engi neering

Table 6. Capacitor selec tion.
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Temp rise =

= 74 degrees ri se.
150-61

1.2

Thu s in o ur example, th e maximum wattage
is 150 Watts, the requ ired wattage dissipa
tion is 61 Watts, the derating fac tor is 1.2
W/deg.C, and

V H F Engineering - Transf ormers. capacitors,
diodes, p o we r supply kits. regulator chips . .1n
resistors, etc.
All ied Electronics - T ran sf ormers, capacitors,
diodes, p ower supply kits, regulator chips .1n
resi stors, etc., 1% precision resi stors.
Verada - Transformers.
Poly Paks - D iodes, regulator chips.
Not e - Prices and availability will change from
time to time. V H F Engineering manufactures
power supplies and will sell individual com ponents
to ex perimenters with no m inimum order .
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reduction in wattage wh ich must be applied
against the maximum wattage as the temper
atu re rises. For example, fo r the 2N6355 the
derating factor is 1.2 Watts/Deg. C. Thus for
every degree centigrade above room temper
ature, the wattage must be reduce d by 1.2
Watts. As the te mperature rises, th e power
dissipation decreases. This fac tor can be used
to determine the maximum permissible
device tempe ra ture rise. This temperatu re
rise is determined by t he fo rmula:

Temp rise =

(max imum wattage - required wattage)

derat ing factor

Table 7 . Additional sources for parts.

In this case, as long as the temperature of
the device does not increase by more th an
74 degrees, we will be operati ng within safe
bounds. Note that we are talking about a
temperature rise in this case, so in order to
use the previous formula we would have to
add the ambie nt room te mperature to get
the maximum temperatu re, but then we tu rn
right around and su btract t he roo m tempera
ture. Thus, th e previous formula can be
modified for cases where we are talking
about "temperature rise" as follows:

. . temperature ri se
Cooli ng capacity = dissipatio n (Watts)

In our example we have: Cooling ca pac ity =
74/61 = 1.2 degrees C/Watt. Th e heat sink

-l,l ICA WA StiE R

'::::::::J l,l leA ..A SH[R

_---:.~N S UL A T I N G
,/ COLL AR

SlLICON[
GR[ AS[

Fig. 11. M ounting diodes to heat sink.

ri se 10 degrees for every Watt dissipated.
The formula for determining the cooli ng
capacity of the heat sink needed is:

Cooling cap (deg C/Watt ) =

(max temp - ambient )

Watts diss.

From the ta ble, the maximum temperature
wit hou t dera ting is 100 deg. C. While o ur
actual dissipation will be 5 Watts, a 25%
safely factor applied to 5 Watts gives 6.2 5
Watts o r 7 Watts (rounded upward ). Using
the formula above, Coo li ng cap = (100-23) /7
= 11 deg. C/ Watt . Table 4 gives various heat
sinks selecte d according to various cooling
capacities. As can be seen, the Thermalloy
#6111B might be used. This heat sin k will
produce a temperature ri se of 10 degrees
C/Watt. When selecting a heat sink keep in
mind that the specificat ions o f the heat sink
must give less heat rise than the device. In
other words, the degrees rise/Watt will be
smalle r or equal to the permissible heat rise
of the device. Note that when mounting the
diodes to the heat sinks that silico ne heat
conducting grease shou ld be used on the
diodes as well as the mi ca insulating washers
as shown in Fig. 11.

As previousl y de termined the transistor
chose n will dissipate 6 1 Watts under the
condit ions defined. In order to dete rmine
the amo unt of heat sinking required it is
necessary to determine the max imum per
missible device temperature rise for a dissip a
tio n of 6 1 Wat ts, the max imum dissip ation
that we previously calculated . If you have
access to charts , this temperature rise is easy
to fi nd. In the absence of charts, the
derating factor given in Table 2 is used . The
dera ting factor is a fac tor th at tells us the



ATTENTION CLEGG 22
OWNERS

Vanguard has a frequ ency 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 +£0 C,
and your cost is only $149.95 com
plete with all connecting hardware. A
Vanguard synthesizer will add con
siderable value to your rig by making
it equal to t he latest transceivers
sell ing for over $500.
For complete detail s and photo see
ou r full-page ad in the July issue of 73
MAGAZINE, or fo r more information
call (212) 468-2720 between 9 AM
and 4 PM Monday through Friday.

NOTE: WE HAVE UNITS IN STOCK
FOR IMMEOIATE C.O.O. SHIPMENT.

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

required must have a thermal resi stance of
less than 1.2 degrees C/Watt. A Thermalloy
6421B with a thermal resistance of 1 degree
C/Watt would be a good se lection in this
applicatio n. It is important to use liberal
coatings of heat conducti ng silicone grease
on the transistor and associated insulating
mica washers.

Summary

It is difficult in a brief artic le to go into
every detail required in order to produce a
correct and exact power supply design to fit
a driven set of requirements, so the approach
that has been taken with this article is to
include substantial safety facto rs so that the
analysis and arithmetic could be simplified.
The author recognizes that lower rating
components could be used, but then exact
calc ulations and exte nsive analysis would be
required. If the experi menter follows the
design steps given in this article, t he result
will be a reliable, moderatel y priced power
supply which most experimenters can easily
build.

. .. WI HCI

Ham gear, test equipment or stereo gear accepted for trade in for

State of the Art High Fidelity Components

NEW from such famous names as Kenwood, Epicure, Accuphase, Lux, Sony,

BGW, Teac, Ferrograph, Revox, Uher, Bic, Thomes, Dual, Shure, Stax,

Altec, Koss, Sennheiser, UREI, Gale, Maxell, Dokorder, Discwasher, Jennings,

Hervic, BASF and others.

All equipment fu lly tested before shipment.
Shipped PPD any where in u. s.
Contact Greg Curry.

TEe0 a subsidiary of Tucker Electronics CO.

P.O. BOX 1050 1717 S . Jupiter Rd. GARLAND, TX. 75040

214-348-1560 800-527-4642
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New solid state Heathkit
Dip Meter••• 59.95
A bett er dip meter at lower cost. The Colpitts os
c illator covers 1.6 to 250 MHz in fundamentals
with MOS-FET paraphase amplifier and hot-carrier
diodes for more sensitivity and better dip. Q-mul
tipl ier for greater detector sensit ivity and respon
si ve 150 IlA meter movement for positive reson ance
indications. Phone jack for modulat ion monitoring.
Solid-state design and 9-volt battery operation .
Custom molded gray carrying case protects the
meter and the 7 color-coded, pre-ad ju sted. plug-in
coi ls in transit, and makes a handy storage place.
Build it in one evening. Nearly everything mounts
on two circuit boards. And when you fini sh, you' ll
have the best di p meter around - for a lot less
money.

Kit HD-1250, less battery, 4 Ibs.. mailable . . 59.95*

Send for FREE Catalog
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New solid state Heathkit
Electronic Keyer•..49.95
Sending code's easy with the HO-1410 whether
you're operati ng base o r portab le. Th e dot and
dash paddles' travel and tension are easily adjust
able. When th e two paddles are treated as one,
the HD-1410 operates like a sing le-paddle keyer
with dot and dash memories. Iambic o peration
forms most characters with reduced wrist move
ment. Dots and dashes are self-completing and al
ways in proper proportion. During construction, you
select the speed range you want up to 35 words
per minute or up to 60 words per minute. Operates
on 120 VAC o r 12 VDC. Adjustable sidetcne fre
quency, built-in speaker, headphone jack, weighted
base. Styled to match our fam ous " 88" line.
Kit HD-1410, 5 Ibs., mailable 49.95*
HD·1410 SPECifiCATIONS - Keying Speed: Variable f rom under 10
to over 35 or from under 10 to over 60 wpm. Keying Output, Posi·
uve line to Ground: max . voltage open circuit or spikes - 300
volts. Max. current - 200 rnA. Keying Output, Hecative line to
'round: max. vol tage open circuit or spikes - 200 volts . Max. cur
rent - 10 rnA. Audio: inte rnal speake r or jack for optional hi·Z
(a t least 500 ohms) headphones . Sidetone: adjustable f rom 500
to 1000 Hz. Internal Controls: srcetcne frequency, paddle tension,
paddle tra vel. Rear Panel Connections: AC power cord, 12-volt
power input, keyer out, headphones, receive r audio in , ext. key.
Temper.ture Rance: OOC to +400C (t yp. - 10°C to +40oCJ or
ecprcx. 50°f to 105°f. Power Requirement: 120/240 VAC (::t:l0% ),
60/50 Hz, 3.5 watts or 10·14.5 vee, negat ive ground, 150 rnA.
Dimensions: approx. 3/1 H x 5" W X 711211 e. Net Weight: 3 tbs.

New Heath Ham Accessories

HEATHKIT ELECTRONIC CENTERS-
Units of Schlumberger Product. Corporation
Retail prices slightly higher.

ARIZ.: Phoen ix; CALIF.: Anahei m, EI Cerrito. l os Angeles.
Pomona, Redwood City. San Diego (La Mesal . Wood land
Hill s; COLO. : Denver ; CONN. : Hart ford (Avon): FLA.; Miam i
(Hialeah) ,Tampa : GA.: At lanta ; ILL.: Chicago, Downe rs Grove;
IN D.: Indianapo li s : KANS AS : Kan sas City (Mi ssion); KY.:
Louisvil le: LA. : New Orleans (Kenner): MD.: Balti more. Rock·
ville: MASS.: Boston (Well esl ey) : M ICH.: Detroi t ; M INN.:
Minneapolis (Hopkins) ; MO.: St . Louis (Bridgeton) NEB. : Omaha:
N.J .: Fair Lawn; N.Y.: Bulfal o (Amhers t), New Yo rk Clly, Jeri
cho (L.I .). Rochester. White Pl ains ; OHIO : CincInna ti (Wood
lawn). Cleveland, Columbus. Toledo ; PA.: Philadelphia. Pi lls
burgh: R.I.: Providence (Warwic k) ; TEXAS: Dallas. Houston;
VA.: Norfolk (Va . Beach); WASH .: Seattle; WIS.: M ilwau kee.
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lines:

camplete

of the following
• ITC MULTI-2000
• ATLAS
• VHF ENGINEERING
• STANDARD
• REGENCY
• BOMAR CRYSTALS FOR 2MTR FM
• 73 MAGAZINE PUBLICATIONS
• OST PUBLICATIONS
• EMERGENCY BEACON
• NEWTRONICS
• TEN-TEC

Largest inventory of used equipment in the Boston area.

NEW ENGLAND'S FRIENDLIEST HAM DEALER

Rad io Electron ics
386 Main sc. Medford MA 02155
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Proven design. Over 150
so ld in U.S. , Canada and
Euro pe. Co nstruc tio n
welded aluminum irid ite
and silver p lated . All parts
p rofessional qu ality.
Eve rything supplied . Can
be asse mbled & tuned in
o ne evening . No special
tools. Receiver & t rans
mitter can be used fo r
tu ne up.

o!

386 Main s-.,M edford MA 021 55

Radio Electronics

ing to

t e

DESENSE

ORDER FROM

Why do all repeaters eventually go to a DUI'LEXER'! For exa ctly the same reason
you will for your repeater . _ . it makes th e rep eater work a wh ole lot better. You can
repeat much weaker sta tio ns because a du ple xer (a good duplexer) greatly reduces
desense . . . helps get rid of ugly intermod . . . evens up the coverage of your
transmitter and receiver by virtue of using o ne single an te nna for e very th ing.

There are other advantages to y ou in using a duplexer (a good duplexer) such as the
need for o ne and o nly one antenna . . . o ne feedline . . . and when you figure the cost
of a real good gain collinear that is not to he ign ored .

There are good duple xers and there are el cheapo duplexers . The main difference is
that good ones (guess which") have subs ta n t ially lower loss, which increases the range
of the repeater . .. less intermod and considerably less zapping of the receiver
front end or the transmitter final ask some so rry repeater groups abou t that!

The four cavit y NoR'" is designed to work with tube type
gear where the degree of rejection is no t as cr itical as it is
with that solid state stuff. If you 're running tubes a nd are
going to keep it that way , this is all you need, so wh y buy
more? MOD. 62-1 6 cavity. " 135-165 MHz. Power 250W.
Isolation greate r tha n IOOdB 600 kHz. Insertion loss 9dR
min . Temp stable over wide range.
FO B Bosto n PRICE $349.00

The six hanger is all yo u need or will e ver need for the
most delicate of transistors . MOD. 42-1 4 cavity, same as 6
cavity , except isolation greater than 80dB 600 k Hz, in sertion
loss .6d B max . FOB Boston PRICE $249.00

NEW ENGLAND'S EXCLUSIVE DEALER

Two Models to Choose From
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2 METER CRYSTALS IN STOCK
We can ship C.O.D. either by parcel post or U.P.S. Orders can be paid by : check,
money order, Master Charge, or BankArnericard. Orders prepaid are shipped
postage paid. Phone orders accepted. Crystals are guaranteed for life. Crystals are all
$5.00 each (Mass. residents add 15d tax per crystal), U,S. Funds Only
We are authorized distributors for: Icom and Standard Communications Equip
ment, (2 meted

Note: If you do not know type of radio, or if your radio is not listed, give either
fundamental frequency or formula and loading capacitance,

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LISTED BELOW:

1. Drake TR-22 5. Ken/Wilson
2. Drake TR-72 6. Regency HR-2A!H R212/Heathkit HW·202
3. Genave 7. Regency H R-2B
4. IcomNHF Eng. 8. S.B.E. 9. Standard

The first two numbers of the frequency are deleted for the sake of being
non-repet ttive, Example: 146.67 receive would be listed as - 6.67R

1. 6.01 T
2. 6.61 R
3.6.04T
4.6.64R
5.6.07T
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

17.6.19T
18.6.79R
19. 6.22T
20. 6.82R
21. 6.25T
22.6.85R
23.6.28T
24.6.88R

25.6.31T 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. 7.6OT 44. 7.72T 52. 7.84T 60. 7.96T
29.6.37T 37. 7.00R 45. 7.12R 53.7.24R 61. 7.36R
30.6.97R 38. 7.63T 46. 7.75T 54. 7.87T 62. 7.99T
31. 6.39T 39.7.03R 47. 7.1 5R 55. 7.27R 63. 7.39R
32. 6.99R 40. 7.66T 48. 7.78T 56. 7.90T

,

14310149 MHz
5
2 MHl 1lI1il.
12.5V de t 20%
All whd III"
I!,muqutlchld m.. ..
IllOtnll r..:_ ma.
O&2A 1,.nsm,I_.

Frequency " • .
PlIumbtl 01 chllnnek
Channel sprud '
(npul vol'aogr Inljlal'v, groundl:
Ciltu,'ry:
Curr.nt dr..n

Inl"'" dyNmit IYIM
9",,_ 3"w. 1-5JI"d
32 Ol, m... (,ncludlng bln'flu)
146.94h/Rl (lIIlionll callinv cllenntll
146.341_ /14 6.94 R_ (repll ttl ( IIanntl)
InltlAlI r dyAlmic:

CASH, CHECK OR M.D. ONLY TO QUALIFY FOR WIT SPECIAL

MlCrophc". :
O.mensootl$:
We.ghl.
Supplied wil li 2 channels

CRYSTALS FOR THE IC-230 SPLITS IN STOCK: 13.851111 MHz;
13.884444 MHz; 13.917778 MHz. $6.50 ea.

Buy the STANDARD 1461A WIT for ONL Y $298
~~tt\~l and receive a $60 MERCHANDISE CREDIT good
~ for the following accessories:

•
SR-CSA DESK TOP CHARGER S43.00
SR·C-AT19 RUBBER DUCKY ANTENNA 56.00
NI-CAD BA TTERIES (10 REQUIRED) S2.00 ea.
CRYSTALS (UNIT COMES WITH 34/94 AND 94
DIRECT) 55.00 ea.
SR·C-PT3644 LEATHER CASE 58.50

SPECI FICATIONS

STORE HOURS: MON·FRI : NOON-9 P.M. SAT: 10 A.M.-6 P.M.

III(f'!n~~n 46 PEARL STREET PHONE (617) 471.6427Ii"- ~~ LIJ nUl NCY MA. 02169

C(Q)lnnUnTllUnDccmttD(Q)n~ INC
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L. S tork WB(}DWV
605 Harriet Ave. ;#604
Shoreview MN 551 12

Digital Logic-

Down Through the Months

S inee their incepti on a few years ago,
integrated ci rcuits have had a great

imp act on the world o f elec tron ics. Many
new logic types have been introduced ,
particularl y digi tal , because they allow the
designer much greate r latitude in his c hoice
o f voltage and curre nt levels than do analog
devices.

This new techn ology has brough t w ith it
new terms and abbrevia tions which seem to
have le ft a number of hams confused . In this
art icle I will try to clear up this confusion by
reviewing th e popular types of IC logic
families.

RTL

The first type of IC that came into
general usage was resi stor t ransistor logic
(RT L). Its basic configura t ion is shown in
Fig. 1. A high at one or both inputs turns on
the corresponding input transistor wh ich
produces a lo w at the output.

It should be remembered t hat the ci rcu its
shown are not discrete componen ts but
rather are contained on a microscopic piece
of sil icon.

RTL has severa l se rio us shortcomings: (1)
slow speed wit h a maxi mum of about 10
MHz; (2) low fan o ut, that is, one o utp ut
can dri ve o nly a few inpu ts, and (3) poor
no ise i m m uni t y. Bec a use of these
deficiencies almost all of the RT L ICs be ing
produced today a re for replacement. If you
happen to run across any RT L ICs they will
probably be from eit her th e 900 o r MC700
senes.

OCTOBER 1975

DTL

Next on the scene was diode tran sistor
logic; its basic gate is shown in Fig. 2. A low
at o ne or mo re of the inpu ts forward biases
that inpu t diode, causing the diodes
connec ted in series with the transistor base
to go into a noncon ducting sta te; the
transistor turns off and the output goes high.
DTL never was widely used as it soon
evo lved into an improved type of logic called
TTL.

TTL
Befo re de lv ing into TTL, le t 's first take a

loo k at t ra nsistor switching speed. If we
apply 0 volts to the base of a transistor there
will be almost no charge carriers in the base
and the transistor is off. As we increase the
base vo ltage the number of charge carriers in
the base increases and the tr ansistor hegins
to conduc t. Finally we reach satu ration
where there are a large number of charge
carriers in the base , the collecto r to emitter
voltage is very lo w and t he t ransisto r is fu lly
o n. Switch ing speed, then, is determined by
how q uickly we can get th ese charge carrie rs
into and out of the base .

Transisto r transistor logic is shown in Fig.
3. Its input fun ctions like DTL with the base
emitter junctions acting as the input dindes
and the base collector junction as the base
diodes. The d iffe rence arises during turn -off,
when the transistor action of Q1 reduces the
ch arge carriers in Q2 more ra pid ly th an
would a diode. A furth er increase in speed

87
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INPUT 0-----1<

INPUT 0-----1< 4- 01-- ./--.-.+n
INPUT 0-----1<

MOS

All of the ICs we have discussed so far
have used bipolar transistors; le t 's now loo k

Fig. 2. DTL gate.

and ma king the emitter voltage - 2 V (-1.3
V - ,.7 ). If the inputs are held to say -1.5 V
(low), 0 1 and 02 will both be reverse biased
and off. This turns 04 o n produci ng a low at
output 1. 05 is off and output 2 is h igh. If
we now apply - .7 V to either or both
inputs, that input transistor(s) will go into
th e ac tive region, t he emi tter voltage will rise
to - 1.4 V (-.7 - .7) and 03 is reverse
biased , turning it off. Both the outputs will
then change state. Note the small voltage
swings used : The transistors arc off or barely
into the active region.

T he big advantage in using ECl is speed;
rates of over 1 GHz have been obtained. The
sac rifice we make for all this speed is power.
EC l consumes roughly 3 to 4 times mo re
per gate than TTL. Because of this, EC l use
is limited to high speed applications such as
large scale computers and frequency counter
presca le rs. Although rarely availab le from
surplus dealers, the MECl 10000 series is
the most common.

Q,

Q'

+---0 OUTPUT

Fig. 3. TTL gate.

Q'

,."'" o-----.J

INPUT Q--

Fig. 1. RTL ga te.

results from the totem pole output where
the transistors are always in opposite states.
These transistors change state wheneve r the
output switches, increasing the turn-on or
turn-off cu rrent to the next stages.

The maximum speed of TTL is about
15·20 MHz, although selected devices may
go higher. Because it is bette r su ite d to
integration techniqu es than RTl, the c ircuit
complexity of eac h IC can be increased .

The 7400 series of TTL ICs arc widely
available and arc the most inex pensive ICs
on the marke t today. O ne good example of
t he use of TTL is the K20AW freq uency
counter.

Schottky TTL

A Schottky TT L gate is like a standard
TTL gate with the exception that eac h
transistor has a Schottky diode connected
across it as shown in Fig. 4. Th is d iode
reduces th e number of c harge carriers in the
base whe n the transistor is on. l ess t ime is
needed to deplete the base region of carriers
and to turn the transistor off. This results in
switching speeds of 50 to 60 MHz.

Most Schottky TTL gates arc of the
74SOO series. They and DTl arc compatib le
with conventional TTL : No interfacing is
needed.
EC l

Em itter coupled logic is th e fastes t log ic
available today . It carries the non-satu rated
idea of Schottky TT L even fu rther. A basic
gate is shown in Fig. 5.

An important th ing to remember when
discuss ing ECl is that when a transistor is in
the active or forward biased region the
emitte r is abou t .7 V more negative than t he
base. A voltage of - 1.3 V is applied to the
base of 03, putting it in th e ac t ive region

88 73 MAGAZINE
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Fig. 6. Two MOS gates.
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Fig. 5. EeL gate .

and 01 on, fo rming a low at the outp ut.
Wi th a lo w inpu t, 02 is on and 01 off,
resulting in a high at the ou tput. In both
cases the resistance between the power
supply and ground is very large as 0 1 or 02
is always off. The only time CMOS draws
more than negli gible po wer is when it
changes sta te. The lo w power consum ption
of CMOS is significant at low frequencies
but disappears as speeds of 1 to 2 MHz are
reached. The speed of CMOS can reach th at
of TTL if the gates are deposited on
sapphire. Dubbed 505 fo r sil icon o n
sapphire , t h is new family has not been
produ ced in large qu antit ies due to cost and
the increasing speed of conventional MOS.

The noise immu nity of CMOS is
excellent. Also , it is unique in that it can
ope rate over a wide range of su pply voltages;
typically , anywhere fro m 3 to 1 5 vo lts will
do.

C MOS comes in three series: 74COO,
C D4000 , and MCI 4000. The logical
fu nc tio ns of the 74C00 gates match th at of
TTL 7400 gates, but o ne ty pe cannot be

'0' - -5.2'0'

Fig. 4. Transistor with Schottky diode connected
across i t

at ICs that use MOSFETs (metal oxide
semico nd uctor fie ld effect t ransistors) . In
Fig. 6(a) the output is high u nless both
inpu ts are high, which pulls the output to
ground. In Fig. 6(b) a high at e ither input
turns on the input transistor and grounds the
outpu t.

Because of the simp licity of the MOS
circuit (only a few transisto rs are use d). a nd
the fac t that a MOSF ET ca n be made smaller
than a b ipolar transistor, MOS's cla im to
fame is den si ty. Calcula tors and memories
(up to 4k now) are two uses. The 1103 is
quite fa mous as it was t he first la rge (1 k) IC
memo ry and made comp uter manu facturers
consider replacing their core memories with
ICs. However, the 1103 requires so me very
critical timing sequences, and should be
avoided by the amateu r.

MO S also exhibi ts lo w powe r
consu mption, bu t its shortcoming is speed, 2
to 5 MHz. T ha t figure, t hough, is certa in to
improve with new designs and in fact several
rn a nu fae tu rers have announced fas ter
models.

Unless otherwise stated all the large (256
bits or more) memorie s and sh ift registers
you see advertised in 73 are MOS.

SCHOTTKY
DIODE

CMOS

Co m p le men tary metal oxide serru
conducto r ICs were originally developed fo r
the military, and since have become very
popular in the indu strial market. CMOS is
slow but uses very little powe r. As shown in
Fig. 7, CMOS contai ns both Nand P channel
MOSFETs. A high at the input turn s 0 2 o ff

n r.T O RF.: R 1975



Fig. 7. CMOS inverter.

. .. WB\lDWV
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Reference
A Modern VHF Frequency Counter, Peter A.

Stark K20AW. 73, Mav. July, September 1972.

directly substituted for another. CD40XX
and MC140XX ICs are equivalent pin for
pin.

Back to Bipolar

It is interesting to note how integrated
circ uits have caused a complete turnaround
in the world of design. During the early days
o f radio , when vacuum tubes were used,
designers tried to keep the number of active
elements to an abso lute minimum. This held
true, though to a lesser ex tent when trans
istors appeared. But with ICs, transisto rs are
easy to ma ke and passive elements like
resistors are to be avoided. The early IC
designs, RTL and TTL, seem to be merel y an
extension of discrete circuits employing
many resistors. Later, MaS was developed
using only transistors, resulting in denser and
more efficient ICs.

Bipolar designe rs iooked at MaS and
found they could apply MaS ideas to their
ICs. The first oft his new breed of tran sistor
o nly bipolar ICs is ca lled integrated injection
logic (Ih), which its makers claim has an
excellent speed to ~ower consumption ratio.
The first uses of I L are in microprocessors
(brains of a computer ) and watch circuits.
Also in development are o ther bipolar types
such as C3L, CHIL and SIL. As they become
available , these new bipolar types will
probably cause TIL to decline in
importance and will replace MOS in many
designs.

integrated circuit technology is still quite
young and merits close attention . There are,
I am sure, many new developments ye t to
come.the value innovator

INSTRUMENTATION s CONTROLS DIV ISION
THE HICKOK ELECTRICAL IN STRUM ENT CO.
10514 Dupont Avenue . Cleveland. OhIO 44108
12161541·8060 • TWX 8 10 ·421·8 2 8 6

A PRECISION
WAVEFORM
GENERATOR

AT A
PRICE YOU

CAN AFFORD.

The Hickok Mod el 270 Fun ction
Generator gives you a lot more
w ave fo rm generating capabili ty
than you'd expect for its price.
• Puts stable cali brated high, ,

quality sine , squ are and
triangle waveforms fro m I
Hz to 500 kHz at your
fin gerti ps.

• With external connections
you can produce logic
pulses. sweeps and ramps,
AM and FM outpu ts, phase
and freq uency shift keying
signals, tone bursts and
more.

• It's an audio ge nera to r and
mu ch more.
At your distributor or write us

for our 4-page technical brochure.

$16600

HICKOK

90 7:1 MAr"A7INI=



communicationl Ip~ciali/tl
P. O. BOX 153

BREA. CALI FORN IA 92621

17141 998·3021

$29.95 each
Wired and tested. complete with
K-1 element

. . . -. .. • • • •

K-1 FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETERMINING ELEM ENTS

$3.00 each



NEW FROM TEeD

TRI Model 5165 1000 MHz Frequency Counter $895

TRI Model 5163 250 MHz Frequency Counter $295

NEW!

$895

,..1000 MHz

Automatic noise
suppress-en

10mV sensitivity
8 digIts /LED

- .p . -
• kit: . _

~ - 4"'1.11 - - • c. -...... ~"' ~, . - '--.:=-=cJ-

: :>- ( !,- .•

MODEL 5165

I
-

-\<250 MHz-
...25[13a& 3

•

/ 'fI" " •• ff ,,,,.,,,,,, ,

••

~
I _

MODEL 5163

25mV sensitivity
8 digits /LED

NEW!

$295

NOW AVAILABLE FROM TECO!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TEeD
P. O. 801 1050 • Garland, Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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A GREAT SCOPE
AT A GREAT PRICE,

•

$1295 (Reconditioned)

WHILE THE SUPPLY LASTS

.. w • •
• • ..~ -:• •

·• • • •.. 'iii ' "" '• , .
J,.l. e l.. l..J ~ - ._.

I ~
.. - .. I/i .. 11111• I • t '-• c. '- 9 • Q "'" c...

HEWLETT PACKARD 17078

DUAL CHANNEL, 75 MHz BANDWIDTH, 10 mV /DIV SENSITIVITY,
SWEEP SPEEDS FROM 0.1 "SEC /DIV TO 2 SEC /DIV. DELAYED
TIME BASE FROM 0.1 "SEC TO 2 SEC DELAY. EXTERNAL HORIZ
INPUT· DC TO 1 MHz. CHANNEL A OUTPUT - 100 mV PER DIV.

MANUFACTURED BY HEWLETT PACKARD - SOLD BY TUCKER
TUCKER ELECTRONICS has a limited quantity of reconditioned
HEWLETT PACKARD 1707B OSCILLOSCOPES in like new co ndition.
These units are complete with all standard accessories and instruction
manual. The current list price on these scopes is $1995 - by buying
now from TUCKER ELECTRONICS you save $700 (that's 35%) and
get immediate delivery. The HP 17078 is cove red by our famous 30
day, unconditional, money-back guarantee and our 90 day parts and
labor warranty.

SOME INFORMATI ON ABOUT TUCKER ELECTRONICS ·
Chances are you won't have any warranty problems, but it's reassuring
to know that TUCKER ELECTRONICS is the nation's largest supplier
of quality reconditioned test equipment. We also distribute 12 lines of
new test equipment and also operate the Southwests' largest inde
pendent repair and calibration laboratory.

HOW TO ORDER THE HEWLETT PACKARD
1707B OSCILLOSCOPE -
It's easy. Just ca ll our ton- free WATS line (B00-527-4642) and ask for
test equipment sales. Your area salesman will assist you in co mpleting
your purchase. He's a good man to know whenever you have test
equipment requirements.

TOLL-FREE CALL 800-527-4642

94

TUCKER
ELECTRONICS· COMPANY

P. O. Box 1050 • Garland , Texas 75040
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This Is the low cost way to
match almost any random
length wire on the five most
used HF bands.
• Covers 80 through 10 meters
• Handles maximum legal power
• Matches random length long

wire antennas
• Features Dentron quality and

value
Model so-ro Antenna Tuner

$49.50 ppd. USA

TEeo
P.O. BOX 1050

a subsidiary of Tucker Electronics Co.

1717 S. Jupiter Rd. GARLAND, TX. 75040

800·527·4642 toll free
In Texas Call 214·348·8800

Here is another Dentron first,
a six band antenna tuner de
signed to solve virtually any
matching problem you may
have .
• Covers all bands 160 through

10 meters
• Handles maximum legal power
• Matches coa x feed . random

wire and balanced line
• Includes heavy duty balun

for ba lanced line
• Black wrinkle finish cabinet
160-10 Super Tuner $119.50

ppd. USA

Be ready for restructuring 
Special Supertuner handles 3
KW PEP ampl ifiers -

$229.50 ppd. USA

The Brand New 160·V Vertical Antenna
Another eye opener from Centron, this new
vertical antenna will solve your 160, 80 and
40 meter problems.
• Efficient Vertical Design
• Self Supporting
• Weatherproof
• Quick & easy one man installation
• Covers 160, 80 or 40 meter band with

only one adjustment.
160-40V Antenna $79.50 ppd. USA

TEeo has the
newest

from

OCTOBER 1975 93



TEeo

THE FIRST AND STILL
THE LEADER!

the exciting super
compact IC230

PUT OVER 67 CHANNELS IN THE PALMS OF YOUR HANDS

SPECIAL FEATURES:

• No More Crystals . . . Over 67 . . . ful ly sy nthes ized channels available .

• All Channel Capabil ity . . . Travel with con f idence tha t you'l l be able to work
all repeaters along the way .

• Super Compact .. . 2.28" high x 6.14" w ide x 9.72" deep at a weigh t of only
5.5 Ibs.

• Quick Dismount Mobile Mount . . . Allows quick car installation.
• Easy Operation . . . Pun ch up frequency, select repeate r or si mplex mode, and

you 're on the air. IA crystal may be added for a unique repeater f requency,)

• Modular Construction . . . In case of a problem, modules can easily be removed
and sent for repair. A replace men t module wi ll be air mailed to minimize
down time.

• Super Hot Receiver Better than .4uv / 20d b. se nsi t ivi ty . helical f ilters to
eliminate intermod plus a super E f ilter and a mostet front end.

IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

a subsidiary of Tucker Electronics Co.

P.O. BOX 1050 171 7 S. Jupiter Rd. GARLAND, TX. 75040

214-348-1560

ocr os ER 1975
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West !
Bill Pasternak WA61TF
14725 Titus Sf. =4
Panorama City CA 91402

Madison Avenue must think that I
am some sort of fil thy slob, since
every other commercial I see on the
boob-tube seems geared to conv ince
me that the rest of society will not
accept my presence unless I shower
with this brand of soap. spray myself
with that brand of deodorant and
brush my teet h with so me super-duper
tooth paste. t hate to disillu sion all
those egos back on Madison Avenue,
but though they believe it or not, I
thi nk I am a bit more intell igent than
the average 10 year old chi ld and do
have the ability to decide what I want
to purchase without their rather
tasteless attempts at convincing me
that r am wrong . . . that what they
are pitching is fa r superio r to what I
prefer. This for me holds t rue in
anything I pu rchase, be it for my
personal use o r that of the family .

I judge a product by performance
and cost, not by how well some ad
agency has done in pitching it. With
everything costing more and more
each day, I have, like many of you ,
become a "price buyer" ; I look for
the best bargain and have fou nd that
in many cases the less touted produ ct
seems to surpass t he more heavily
touted one. I guess that th is whole
thing ends up to me being tired of
being bombarded with ad after ad on
TV for th ings that I could care less
about, and a rationalization as to why
I do what I can to support the public
access media - maybe not as much as
I wish f inancially , bu t at least giving it
a plug in this colu mn from time to
time. T here is nothing on th e tube to
match the overa ll creativity that is
presented uninterrupted , and. in the
field of chi ldren's en te rta inme nt, I
have yet to see anyone else come close
to CTW (Children 's Television Work 
shop). If I am going to wa tch TV for
an evening, I far favor the no n
commercial kind to the commercial
variety. Try it yourself so me even ing;
fo rego tha t well to uted spectacu lar
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with its we ll touted sponsors for an
even ing with commercial free te te
vision and then let me know how you
feel. I know how I feel.

So much for the med ia soapbox;
now back to the amateu r rad io soap
box and a conti nuati on of where we
left o ff last mon th , covering even ts on
.76 up un til J uly 9th or 10th . I am
happy to report that the malicious
interference to WR6A BN has gone
bye-bye, but my feelings toward the
persons o r person responsib le for it
remain the same: The perpetra tors a re
nau gh t mo re than ma lco nte nts withi n
the a mateur radi o co mmu nity and
therefore in my mind have forfe ited
their right to be ca lled " Brother or
Sister Ham" . I still feel that, for the
good of the amateu r service, they
must be exposed for what they are so
tha t the next person considering such
action will thin k twice. I can hack a
lo t o f t ripe, but expanding a bad
situat io n t hrough t he use of willful
and malicious jamming, expand ing a
confrontat ion to incl ude peop le who
are users of a given repeater, in this
case WR6ABN, and ca ring less about
what transpi res on .76 is a sickening
and thoughtless transgression on the
rights of ABN's user populace. In a
sim ilar vein, the same holds true fo r
WR6AKC, since no matter how you
look at it, its sole pu rpose was to play
havoc with AJL. A KC, thank full y , has
gone away.

T he la test 10 the situation of
WR6AJL itself is t ha t it will continue
to operate, but not on .16 -.76 . Wh ile

still unconfirmed at th is time. the
most recent information has it that
AJ L is vacating .76 and will be moving
to 147.75 in/ 14 7.1 5 ou t; in other
words, as a .16/.76 repea ter , AJL has
failed . Mo re important than t he fact
that it has fail ed are the reasons why.
While there will be ma ny di scussio ns
both on and o ff the air covering this
topic, including many differing views.
I rather think that the answer is
obvious. It was not the anti·AJ L
action on the p art o f the .76 simplex
opera tors or the sta nd of the SC RA
that was responsible , but s imp ly t he
fact that AJL did not garn er t he
necessary support in user popu lace
that was necessary fo r it to survive
and p rosper. If, in fact, it had been
able to have its usership multiply
quickly, I suspect that it might have
been able to prosper, even with all the
hell that was thrown up against it .
Whether it was because o f apathy or
just plain u ninte rest o n the p art o f t he
Sou thern California two meter FMers,
it never was able to obta in the support

necessary in the form of ongo ing
day-to-day . hour-to-hour usersh ip, and
for the moment. the uneasy status
quo that was .76 before AJ L has
retu rned . Bu t fo r how long?

T rue, AJ L has failed , but sometime
in the futu re u nnecessary confronta
tions such as this are bound to arise
once more. Some other group or
individual will get the bug to see that
this area does indeed have a .16 /. 76
and/or a .34/.9 4 repeater , open for alt
to use, and aga in YYe will go through
the same kind of pan ic sit ua t io n. That
is, u nless ac tion is taken now to
remedy this sit uation. Po ssib ly the
best remedial actio n possible wou ld be
the establishment of repeaters on one
or both of these channe ls, operated by
those parties wh ich have the vested
interests in those channels. A . 16/. 76
repeater operated under the auspices
of the simplex users group could serve
the purpose of providing repeater type
operation when necessary , and, at the
same t ime, .76 could be u sed for
simplex when a repeater was not of a
necessit y to ex tend communication
range. Use of a lock -out receiver and
"quiet hours" for t he system during
the major morning and evening
commute times cou ld write a final
" The End" to a sit uatio n that w ill
o nly keep reoccurring as t imes go on
- a situation that o nly makes e nemies
out o f amateurs who in real ity shou ld
be fr iends. No, this idea is no t mine;
it 's more of a summarization of a
num ber of discussions between
simp lex people that I have listened in
on, and in my mind is a reasonable
alternat ive to an ongoing st ruggle
between the relay and non-relay
fact ions of the Southern California
FM comm unity. Let 's see what the
futu re brings . . .

As you may have noted in readi ng
LW during the past few months, the
.16/. 76 vs .76 simplex controversy
was not the only problem of signi fi·
cance in th is area, although it has been
by far the most boisterous. If we mu st
discuss problems, and that seems to be
the thing these days, then the one of
u n s a n c ti o n e d. uncoordi na ted
repeater s decidi ng to jump an al ready
assigned c ha nnel is a def in ite para
mou nt issue. Simp ly , even with the
inverted split-split channel pairs in
use, Southern California is just about
out of space on two meters for new
systems. Yet , week after week , the
SC RA Technica l Committee rece ives
applications fo r frequency coordina
tion on two meters. I don't know the

Continued on page 148

73 MAGAZINE



BE MY GUEST
{rampage 6

HIGGINBOTHAM: I don't believe
any of the Commissioners have c a.
But we have quite a few emp loyees
who have cit izens band . It varies from
very bad to very good, d epending
upon where you are and what
channels you have to listen on.

BOURNE: Is the FCC planning on
preventing CB dealers from selling
Amateur transceivers such as Yaesu
that cover 11 meters with over 200
watts to CBers? This is quite a
common p roblem.

HIGGI NBOTHA M I know it is. I
think o ne of the things that's going to
happen is the (FCC's) next step - and
I admit th at this is not a step I like to
take. because I don' t th ink always the
answer to solving problems is more
rules. But we have so many people
who are attempting to find ways to
operate outside the inte nt of the rules
that we are going to have to go to
type a cceptanc e of amateur
equipment. If that happens, I th ink
that Yaesu is goin g to have to modify
its un its. I just feel that any standa rd
we adopt (shou ld not allow type
acceptance of) any unit with 11 meter
band labeled on i t.

BOURNE: Doesn't t ype acceptance of
amateur radio equipment almost
defeat the Amateur Radio Service
concept of "building your own
equipment'?

HIGGINBOTHAM: As we envrsrcn
t yp e accep ta nce of Ama te ur
equ ip ment, it wo uld be applied on ly
to comme rcia lly availab le Amateur
gear . T hat wou ld be o nly as
m a nufactured by manufactu rers,
which permit Amateurs to make
changes. I think it would probably
mean that you would get better
equ ipment. It pro bably is going to
mean t hat, fo r example, some
Amateu r linears or po wer ampl ifiers
are go ing to have f ilters which wi ll not
permit their use on any of the Class D
channels. But that may add a litt le to
the cost. I do believe there are a large
number of manufacturers ou t there
who build devices and they get by
under th e fact th at they can be so ld
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legally to the Amateu r market, but
t hey do not advert ise them in
legitimate Amateur trade journals.
They adve rtise them in CB jou rnals
and t ruckers' magazines. They do
throw in a little caveat, "Not legal on
11 me ters," but to me it's just a
blatan t invitation to ci tizens banders
to bu y t he ir eq uipmen t, and that's the
only market they have. And we' re
going to clean t ha t up, I'm co nvi nced
of it.

BOURNE: I sure hope so. But what
disturbs me most about what is
happening on CB is what it's doing to
the vital Amateur Radio Service. In
o ther words, the potential Novice is
no t going into Amateur Radio - he is
going into CB because he can just run
down to his local (CB equipment
etorel, buy a radio, not even bother
getting a license, plug it in, and he's
on as a hobbyist. (Using CB as a
hobby is illegal, according to Section
95.83(al ( 11 of the FCC rutes.} In high
schools, for example. you no longer
find large groups of Amateurs;
instead. you find larger groups
involved in CB illegally, as a hobby.
All over the country. young people
are missing out on such a vital hobby
(as Amateur Radial. that can trigger
their interests toward getting elec
t ronics engineering degrees. for
example. But all they are learning now
is how easy it is to break FCC rules
and regulations.

HIGGINBOTHAM I know that's a
problem. I don't q uite know wha t the
answer is. I th ink it's beyond the
realm of possib ility to expect us to
in st itute so me kind of exam
procedure for CB . .. with th e large
number of applications we are now
receiving per month.

BOURNE: What is it per month now?

HIGGINBOTHAM: I th ink last month
(May) there were about 190,000 good
applications. The month before t here
we re abou t 140,000. We get over
200,000 pieces of mai l in ou r Gettys
burg office every month.

BOURNE: How much of a backlog is
there now in opening mail?

HIGGINBOT HAM: I t hink it's about
16 o r 17 days. That's too long . We
would like to open mail th e day we
receive it. If we receive a late delivery ,
ope n it the next day.

BOURNE: Do you think establishing
a ooint-ot-este license might clear that
up?

HI GGINBOTHAM: No.

BOURN E: Are you planning on
pursuing that any further?

HIGGINBOTHAM We would like to
have some sort of a proced ure th at
wo uld permit an off-the-shelf ty pe
customer to begin operatio n quickly ,
if we ca n. That kind of a p rocedure,
whether you call it point-of-sale or
some kind o f conditio nal o r interim
license, will not solve ou r application
back log, because applications will still
have to come in and will st ill have to
be processed. That can o nly be solved
by manpower in ou r present state . We
feel that we made a lo t of changes;
we've reduced, almo st an irreducib le
min imu m, the amount o f information
we ask fo r o n applications. At the
present t ime, we get o u t of ou r
processing staff about 50,000 appli
cations per man year o f effort . That
means an average app lication is in an
exa miner's hands about two minutes.
We are sti ll looking at other pro
cedures we can uti lize to update
efficiency, bu t I don 't th ink t hat we
are going to be able to make a real
dent th ere . So we have t 'NO separate
p ro blems. One o f them, giving
someone an immediate operat ing
authority , is a publ ic-service type of
thing. We thin k it 's in the pub lic
interest to serve people quick ly who
want to be licensed. On t he other side
of it, the manpower is related to that.
bu t I don't th ink it ' s very realistic to
gear up enough peop le to p rocess
200,000 app licat io ns a month , on a
two - o r three-day turnarou nd basis,
wh ich would be highly desirable.

BOURNE: Jumping back to A TIS 
since that would use an A SCII-type of
transmission system which you would
have to monitor, are there any plans
to further the allo wance o f ASCII on
Amateur Radio for radio teletype
transmissions? The Commission
denied a request a Few years ago for
A S CII privileges, due to the fact that
it could not justify to the public the
purchase 0 f monitoring equipment for
ASCII transmissions from Amateurs.
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But now that A TIS might be
established with ASCII. and the
Commission therefore would have to
have ASCII monitors, this reason
would no longer be valid. So are there
any plans to allow this?

HIGGINBOTHAM: I th ink we may
have a petition renewing that request .
(The American Radio Relay League
recently submi tted such a petiticn .l
We are going to have to take another
look at that. As I envision ATI S, if we
get ATiS. we are insisting upon a
standardized system on the theo ry
t hat we would have a sta nd ard ized
reado ut device. It would probably be
a Nixie-tu be o r LED d isp lay type o f
unit which is designed to wo rk on just
the call letter. You might also have to
include prov ision to hand le the un it
number because, if we go to ATI S.
I'm su re that users will wa n t, in
add ition to call fe tters, a un it
identifier. I thin k, in the case of
Amateur Radio , that that turndown
was based upon our inabi lity to
mo nitor the text. J d on't thin k that's
going to be changed by AT IS. It will
ha ve li m ited d igital read out
capab ilities. I wou ld assume that we
are going to have to have those devices
specia lly bu ilt, init ially .

BO U A N E : A SCII, i f it's done
correcuv, would not take up any
additional bandwidth, and would
allow for much more experimentation
on Amateur Radio, which is what the
service is all about.

HIGGINBOTHAM: I'm not really th at
hu ng-up on prohibition of ASCII ...
(just beca use) we ca nnot decode the
text. As a p ractical matte r, if you
rea lly wa nt to read it , you can record
it ; it 's laborious. but you can do it
manually .

BOURNE: On the RA CES docket, is
anything going to happen in the near
future?

HIGGINBOTHAM: If you loo ked at
any of the comments, I think you
would appreciate it was a touch y
p roposal. I had one se rious concern
abo ut it . I t h ink t hat there has been a
widespread growth o f abuses of
Am ateur Radio by local governments,
in their desire to get add itional Local
Gove r nment faci lities, that h as
noth ing to do with RACES programs.
That concerns me, because I think
that when that happens the Am ateur
community has been had . I think the
Commissio n has not been dea lt with

fa ir ly . That's been sort of held up.
The ch ie f of tha t branch has been
vacant since John Johnsto n left it .
We've been t ry ing to find someone
and it was recently posted . I think
when we get that job f inished this fall ,
we will p ick up the RACES rute
mak ing and do some thing with it .
Meanwh ile , I co nsider some of the
other items to be of more immediate
importa nce, such as crossbandi nq
rulemaking, and the matter of
assignme nt o f two-letter calls to the
Extra Class. I thin k those matters will
be addressed before we get to RACES.

BOURNE: Is your sta ff up to full
capacit y now. In all the venous
branches?

HIGGINBOTHAM: No. We a re
understaffed in a number o f areas, but
at the moment we are abou t , I think,
one over our year-end ceil ing. We have
a normal employmen t level and a
year-end ce ili ng level . At the moment,
Am ateur and Cit iz ens is one position
lo w, and the rest o f o ur divisions a re
staffed a t current au thorized strength.
We have o ne tha t is two over.

BOURNE: Do you think that Class E
CB will really take hold, considering
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BOURNE: What are some other
curren t projects that you are work ing
on?

your Commu nicator license." The fact
that we say "no-code Amateur"
doesn't mean that we are no t go ing to
insist u p on some sort of an
examination to show knowledge in
regu lator y and ope rational an d
technical aspects o f use of radio .

HIGGINBOTHAM: In Amateu r and
Cit izens, we are very se riously
considering handling Docket 20 120 
CB expansion - in two parts. T he first
Report and Order wi ll address the
AM·versus·sideband issue. because we
feel there are a lot of users th at have
to be to ld what we're going to do. We
need to do something abou t changing
the interli ntrastation designatio n. I
think we are going to drop all
d e s ign a tio n s of in te r/ in t ra
f requencies. We wi ll reta in the
emergency channel. T he second pa rt
would be the avai labi lity of additional
channels. Because we do have
neighbors on the north and south of
us, who a re ope rat ing in the same
band, I don't feel t hat we can go to a
Report and Order until we wo rk

Continued on page 144
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in the first place to run a repeater
legally? Or shouldn't i t be some o ther
type of setup, maybe even a new
commercial service established to run
repeaters for CB?

HI GGINBOTHAM: Well, pe rhaps.
One of the things th at bothers me a
little bit there would be creating
something that migh t be regu lated as a
common carrie r. Trad itionally , that,
in my opinio n, hasn' t wo rked all that
well. It 's beset wi th applicat ions to
deny, protests, and so on. Of course,
we would envision there a shared
service with no protection, so maybe
it cou ld wo rk .

HIGGINBOTH AM: That's one of the
t hings we said we wanted to evaluate.
My guess would be that we are not
going to have a flood of
Communicator licensees. I've hea rd at
Amateu r meet ings someo ne walk
around and say, "Coun t to three."
When a person says, "Three:' they
say. " You've just passed the test for

KONOTEK DIV. FRANKLIN UNIV ERSAL CO RP.

925 CLIFTON AV E., CLIFTON, NEW JERSEY 07 0 13 (2 0 1)7 78-0003

Range: 0-3 Min utes in 5 sec. steps.
Voltage: 12-16 Volts DC.

Accuracy: :1:3% from +10 t o +120 Degrees F.

(the relative inactivity of) Class A on
460 MHz? Why would CBers suddenly
want to go on 220 MHz FM? There is
no long-distance "skip " to work there,
that they are working illegally on 11
meters.

BOURN E: Who would run these
repeaters?

HIGGINBOTH AM: The same thi ng
that has made Ama teur repeaters go,
on 2 meters. I think that t here wilt be
widespread mu Itichannel equipment
availa ble at reasonable prices. I feel
that if we have Class E th ere has to be
some provision fo r repeaters.

BOURNE: Or do you think there
HIGGINBOTHAM: That raises a migh t be so many takers for the new
questio n as to how we would do it. Communicator (proposed code-free
They may be somewhat li ke the SMRs class of A mateur) l icense, i f this goes
(Specialized Mobile Radio carriers) through, that there won 't even be any
that we are talking about in Docket need for Class £?
18262. Or they may be clu b-ty pe
ope rations. 1 would think it could be
done by clu bs o f CBers.

The RT-1 R.F. actua ted t imer pu ts a n e nd to t imed o ut
repeaters forever.
NO- Con nec tio ns to your rig. (CARRIER
T RIGGEREDI
NO- Clocks to w atch .
NO- Swi tches to th row.
The RT~1 leaves you free to concentrate on
y our driving a nd y our 050. Just preset the
timer to a ny t ime from 0-3 m inutes and fo rge t
it . Every time you t ransmit, your carri er
triggers the unit 'o'Vhich times until the preset
va lue is reached then gives an au d ib le tone. If
y our ca rr ie r is d rop ped before the e nd of t he
t iming interval, the t imer resets instan tlv and is
rea d y for the n ext transmission.

NO MORE TIME OUTSI
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BOURNE: But clubs are vir tually
groups of hobbyists. In other words,
why wo uld a CB group even form,
since CB is supposed to be used as a
tOBI? Can you really t rust a group of
hobbyists which shouldn't even exist



OTTAWA ONTARIO
OCT 3-5

The 1975 Radio Society of Ontario
Convention, hosted by the Ottawa
Amateu r Radio Club, will be held at
the Skyline Hotel, Ottawa on October
3, 4 and 5, 1975. Programs include: 9
technical f orums !inc luding
W2NSD!l , 73 Magazine's Wayne
Green), commercial exhib its, flea
market, technical displays, C.R .C.
sate lli te d isplay, major drawings and
door prizes, and much more. The
Skyline Hote l is located wit hin walk
ing d istance of Parliament Hil l,
National Arts Centre, the Royal Cana
dian Mint and in a major shopping
area.

EAST RUTH ER FORD NJ
OCT4

The Knight Raiders VHF Club 's
auction and flea market will be held
on Saturday, October 4th, at St.
Joseph's Church of East Rutherford,
Hackensack Street, East Rutherford.
Free admission, free parking, refresh
ments available . Talk-in will be on
146.52 and 146.94. Flea market
tables: $5 for full table, $3 for half
table. Reserve your tables in advance
by writ ing to The Knight Raiders
VHF Club, Inc., K2DEL, P.O. Box
1054. Passaic, New Jersey 07055.

WAKEF IELD MA
OCT4

Quannapowitt Radio Association
annual auction, greatest and oldest in
N_E _, Saturday, October 4th, St.
Joseph's Parish Hall, Wakefield, Massa
chusetts, lOam to 4 pm, doors open 9
am, 10% commission, no minimum
Door prizes, specia l prizes. Talk-in
146_52.

MEMPHI S TN
OCT 4-5

Memphis is beautifu l in October!
The Memphis Hamfest, b igger and
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better than ever, will be held at Sta te
Technical Inst itute, Interstate 40 at
Macon Road. October 4 and 5.
Demonstrat ions, displays, MARS
meetings. flea market, prizes. Talk -in
on 3980, .34·.94 and MARS. Contact
Harry Simpson W4SC F, Box 27015,
Memphis TN 38127 or telephone 901
358-5707_

WARRINGTON PA
OCT 5

The Mt. Airy V HF Radio Club {the
Peckrats) are ho lding "Hamarama 75"
at the Bucks County Drive.In Theater,
Route 6 11 (Easton Bdl . Warrington,
Pa., on Sunday, 5 October 1975,8 a m
to 4 pm. Registration Sl.00, tailgating
52 - bring your own table . Parking
fo r 1000 cars. Talk-in via W3CCX!3
on 52.525. 146.52 and 222.98/224.58
MHz. For info rmation contact Lee
Cohen K3MXM, B242 Brookside Rd,
Elkins Park, Pa. 19117. Phone (215)
ME5-4942_

CEDAR RAPIDS IA
OCT 5

Ceda r Va lley A RC Hamfest.
Com mercial d is p lays welcome.
Advance tickets $ 1.50. Prizes are
Icom 22A, Wilson HT, Collin s 30Ll
power amp , Cushcraft beams and
many more. Overnight camping per
mitted. Talk-in 146.16176,146.94 and
3 .97 MHz. Advance reservations
CVARC, Russ Boone, PO Box 994,
Cedar Rapids IA 52401 , (319)
393-1080 after 5 pm.

LEAGUE CITY TX
OCT 5

The Tidelands Amateur Rad io
Society's annual hamfest is Sunday,
October 5, 1975, 9 a.m. 'til·? at the

Galveston County Park, Lea~e City.
Advance registration Sl .50; S2 at
door. Free parking, refreshments avail
able. Main drawing for door prizes will
be at 3:00 p.m. Swap booths avail
able . For information, send a S.A.S.E.
to Luke Sterling, 105 Seebreeze Drive,
League Ci ty, Texas 77573.

NUTLEY NJ
OCT6

The Nutley Amateur Radio Society
will aga in conduct classes in Morse
code and basic electricity and radio
theory for prospective Novice class
amateur radio operators. The first
class will be held on Monday, October
6, 7:00 pm, in the Nutley Red Cross
Building, 169 Chestnut Street, Nutley
NJ. Interested persons should write to
t he Society or telephone the
presiden t, Noel $c heffen WB2LDN, at
201 -66 1-2057_

PARMAOH
OCT 10

The Parma Radio Club of Parma,
Ohio, suburb of Cleveland, will hold
its fi rst fall flea market on October
10. 1975. The time is 8 pm to 10: 30
prn, The locatio n is in the basement of
the Cardinal Savings and Loan build
ing, 5839 Ridge Road, Parma. The
c lub is requesti ng a donation of $1.50
per person at the door. (Child ren
under 12 tree.l For more informa tion
contac t John Thomas WB8JSC, Presi
dent PRC, 3110 Grentwood Drive,
Parma OH 44134.

COLUMBUS DH
OCT 10-11

On October 10 and 11, 1975, the
ARRL Great Lakes Division Conven
t ion will be held in Columbus, Ohio.
The actual site is on the north side of
the Ohio State Fairgrounds just off
17t h Avenue. There will be a number
of well-known personalities among the
amateur radio fraternity there both as
guests and as speakers. For more
information contact: Ira Bickham.
Chairman, Industrial Displays, 1423
Thurell Road, Columbus, Ohio 43229.

SYRACUSE NY
OCT 11

The eleventh annual Radio ama
teurs of Greater Syracuse Hamfest will
be Saturday, October 11, 1975 , 9 a m
to 6 pm at the Syracuse Auto
Auction, 4 miles south of Syracuse o n
U.S. Route 11 between Nedrow and
LaFayette, New York . Exhibitors , flea
market, CW and Wiring Contests,
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19 75 in Ventura. California. It wilt be
a fun fi ll ed weekend with technic al
sessio ns, exhibi ts, contests, banq ue t,
prizes, ladies' program and no host
cocktail party. The convention will be
held at the Ventura County Fair
Grounds, with the new Holiday In n,
just two blocks away, as the co nven 
tio n headqu arte rs.

The convention rates will be 51S
single, 524 double, S40 suites. The
Holiday Inn, P.O. Box 1628, Ventura
CA 93001.

HARTFORDCT
NOV 1-2

The 1975 New England Division
AR R L Convention will be held at the
Hartfo rd (CT) Sheraton and Civic
Cente r, November 1-2 . Fo r ex hi bit
space contact Carleton Da ne Wl FXK,
PO Box 431, Canton CT 06019.

Dipole A, the leg dimensions should
read as follows:

About 35'6" of wire, coil, approx.
5' of wire.

I urge people to use the publ ished
formu lae to determine p recise wire
length values.

Peter Fischer VE3GSP
1379 Forest Glade Road

Oakville, Ontario

***Associate Peter Stark K20AW notes
that in our August article entitled
"Surveying the 0 VM Scene" (page
42), we omitted several good DVMs.
Here they are. . Ed.

=H:;."

Price

22-200 S119.95

Model

LM- 3 99.95

2BO 99.95

additions
and

***

GAITHERSBURG MO
OCT 19

The Found at io n for Amateur Radio
will hold its annual hamfest at the
Gaithersburg Fairgrounds, Gaitbers
burg MD on Sunday October 19,
1975. Featured is large flea market,
food service, ex hib its, ladies events,
supervised children's program, and
many prizes. Main events are all
indoors. Picnic grounds and free park
ing available; will be held rain or
shine; participation fee is 5 1.50; sales
space 55.00; talk-in service provided;
nearb y mote l rooms availab le. For
info rmat io n write o r call Bill Miller
K4 MM; 10919 Woodfair Road, Fair
fax Station VA 22039; telephone
(7031 97B-4020.

VENTURACA
OCT 24·26

The South Western Division Con
vention will be held October 24-26,

B- K Precision

"How About a Weather Satellite
Monitorl", WB8DQT, August, 1975,
p. 45.

Being th e au tho r of How to
Compact Mu/tiband Dipoles (AugJst,
1975, p . SQ), I am getting piles of mail
concerning a misprint of the antenna
dimension data.

U nd e r "Antenna Dimensions,"

Manufactu rer

The IC numbers were wro ng in the
caption fo r Fig. 1. le 9 is a 74 121 and
IC10 is a 741 op amp. The correct
data was in the parts layout.

Micronta
(Radio Shack)

Non-Li near
Systems

WASECA MN
OCT 11

The 5th Annual Southern
Minnesota Swapfest will be held on
October 11, 19 75 at the Waseca Com
mu nity High School beginning at 9
am. It is sou the rn Minnesota's largest
hemfest. Fo r more info contact
VARS, Box 3, V'kseca. Minnesota
56093. Sellers bring your own tables.

speakers. forums. panels and eyeball
a so s. Lunch counter, nearby camp
site and Apple Festival for who le
family . Talk-i n on 31/91. Donation $2
at door - before October l st $1.50.
For more information contact Allan
WA2UBT, 128 Atkinson Avenue,
Syracuse, New York 13 207.

MITCHELL IN
OCT 12

The Spring Mill Hamfest will be
held on Sunday, October 12. 1975 at ,------ - - - - - - - - - - - - - - - - - - - - --,
Spring Mill State Park in Mitchell.
Indiana with Hoosier Hills Ham Club,
Inc. Flea market, IPON. I RCe, ITN.
Major prize: Drake T R-4C, second
prize: Drake T R·22C. pre-registration
prize : TR -22C. bonus registration
prize : TR -22C . Gus Grissom
Memorial, plenty of playground and
Bingo for XY Ls & YLs. All regis
t rations $2; State Park adm ission
extra. Send your advance registrations
to Hoosier Hills Ham Club, P.O. Box
375. Bedlam IN 47421.

LIMA OH
OCT12

T he Northwest Ohio Amateur
Radio Club Inc., will hold its Hamfest
October 12, 19 75 at the Allen County
Fairgrounds in Lima. Ohio . 150 inside
tab les, manu facturer's displays, door
prizes, deale r tab les and free cam ping
space Saturday night. T ic kets advance
$1.50 - gate $2.00. Talk-in 52/52,
94/94. rptr. 07167. For reservations
tickets, write : NOARC, PO Box 211 ,
Lima OH 45802.

STOUGHTON M A
OCT12

The Minute Man Rad io Assoc.
(M.M.R.A .) of Eastern Massachusetts
will hold their annual auction Sunday,
October 12, 19 75 at Stoughton High
School in Stoughton, Mass. at 12:30
pm. Th is eve nt is rap idly becoming
t he largest o f it s k ind in the area.
Three skilled auctioneers will p reside.
Excellent prizes, quality food and
snacks. Everyone welcome.
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J. K. Bach
Ivy Hill Road
Wal den NY 12586

Megger for Peanuts

I t was bac k in WW II days. My land lady,
Gladys, had these goldfish in a big

aquariu m, a husband AI , a two-year-old
Caro l and a cat. She had noticed an att rition
in the goldfish population which she
att ributed to the fe line. She was, however,
realist enough to suspec t her bab y dau gh ter
too. As t he resident e lec tron ics ex pert, could
I invent some thing th at would dete rmine
guil t or repel - wi thout harm - the culprit?

I gave this some thought. The basic
scheme was to connect the light line
between a gro und screen (you could get
galvanized iron screen in th ose days) and the
water itself. The fish and the pipes would
probably ion ize the water enough .

Obv ious enough, bu t t here remain ed
safety conside rations. The kid was a card,
and definitel y not expend able. Limiting re
sistances, sure, bu t how bi g? I had heard 15
mA put fort h as the least a mou nt of current,
applied directly across t he heart , that wou ld
be fatal. I remembered the story I read th at
in. As a writer, I had utterly no faith in it.
For one thi ng, it stated an unique value, not
a range. Human be ings vary a t least three to
one in susceptibili ty to inimical influ ences,
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whether electr ic, ballistic, chemical or a
knock in t he head. Taking 15 mA as a point
to depart a long way fro m, a megohm in one
side of the lin e seemed Ii ke a conse rvative
place to start. Bu t the direct o ther side 
how could I make sure the o ther side stayed
grounded? Simple: duck the problem, put a
meg in each side.

Feeling a li ttle silly, I tested the syste m,
while Gladys and the gold fis h watched
curiously. Like all old radiomen, I'm a sissy
about high voltage . Back then , about o nce a
week, I'd get the charge from the coupli ng
capacitors while changing co ils in th e big
transmitters on th e hill (Lawrenceville). This
taught me to watch what I was doing and
stre ngthened my vocabu lary .

I didn't expect to fee l much, considering
the "decouplin g" resistors. But I did ex pect
to feel some thing, if only a tiny tingle. But
still thin king of th e baby, I decided to leave
the se tup alone fo r a few days before
dropping resistance values.

Gladys counted her herd eve ry day , and
gave me the unchanging to tal each day at the
supper table. Come Saturday night, with the
baby in bed, AI got out th e bottle and
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poured us all drin ks. Along with a host of
other things, we disc ussed the goldfish and
decided the cat was making fools of us. We
were n't drun k, bu t neither were we so ber
enough to pass up an experiment. AI caught
the cat and gave her to me . Kitty didn 't
know what was coming, but she suspected
she wasn' t go ing to like it.

Taking her firml y by th e neck, I pushed
her head so that her nose would barely
touch the surface of the water. At the exact
instant of contact, she jerked. I tried it
several times. I can 't tell a micro second any
better than anyone e lse, but it seemed to me
t hat here was biological-electrical rather than
nerve response .

Gladys said , "Aw, the paar kitty- " , took
her from me and shoved her whole face
under the water. The cat exploded out of
her arms and escaped . Puzzled , I dipped my
finger in again, contacting the ground screen
wi th my other hand. If I got hit, I'd a t least
fall clear. Nothing. I was conscious of my
audience - AI, Gladys, and the fish . I stuck
my own nose in the water . Nothing. I stuc k
my tongue in the water and the fis h bac ked
away. Noth ing. Not even the coppery taste
you get fro m a dry ce ll.

OCTOBER 1975

We concl uded t ha t the setup was
working, t hough it was hard to see how.
Obv iously, the cat had a horror of that tank.
Cats sme ll very well, though their noses are
isotropic. They ofte n mi ss a bit of food
wi thin reach, whi le a dog scans, goes into a
hun t, and locks on in practically one
motion . Bu t maybe we had an entirely new
biologic al phenomen on here . Was a ea t 's
nose a supersensi tive indicator of an
electrical charge? I t certainly seemed so.

Maybe I'd go down in history as t he
discoverer of so mething ca lle d "The Ki tty
Effect, " or an even more objectionable
alte rnative. We all had another dr ink, and
one of us wondered what an observer who
didn't know the si tuation would have
though t of our antics. Th is broke us up, and
we went to bed, giggling .

Fro m this, I did learn a litt le. The li miting
effect of a resista nce is instantaneous. The
sys te m was a big voltage divider, and the
better th e contact, the less voltage drop.

I forgo t a ll t his for twen ty years. I wound
up on a mi c rowave test bench , and fo und
out a lot of other things. You 've hea rd of
the Mi ller Effect? Ever see any evidence of
it? I did . The 70 meg i-fs wou ld occasionally
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GOULD
®

RECHARGEABLE

BA llfHIlS
FACfORY STOCKING

DISTRIBUTORS
AA - $ 1.95
SUB- C - 2.55
C - 4.02
D - 6.13
F - 9.53

Button Cells & Batteries
Communication Batteries

to fit Sonar. Drake.
Motorola. and Johnson :

CD-64 - 39.00
CD67 61 - 39.00
CD6682 - 30.90

GELYTE!LEAD - ACID

BATTERY CHARGERS

We carry a full line of tools, tubes,
transistors and accessories.
WELLER " UNGAR " XCELITE
KLEIN " G.E. TUBES " MOT. HEP.

Minimum billing $10.00.
Shipping charges and sales tax where
applicable. Prices subjec t to change
without notice.

exhibit it , and until I caught wise, drove me
up the wall. The cause was defective byp ass
capac itors wh ich could fail in a variety of
ways. They cou ld go open or shorted, o r just
lose their capacitance. These were button
mic a feed-through types. We were furni shed
a n excellent GR elec tronic megger. It wou ld
measure megohms up in th e hundreds or
thousands, I don 't remember. When a bypass
had as little as one meg resist ance to ground,
it was time to get rid of it. The two hundred
fifty volts, and the heat, would break it
down in a couple of weeks and you'd get the
amplifier back from th e field. This was not
good. The best solut ion was to re place every
cap afte r th e amplifie r was in service for a
couple of years, but there simply wasn't
enough stock to permit this.

Good as it was, the G R megger was too
mu ch instrument fo r the job . Wh at I needed
was so mething simple, something cheap (I
was buying) and safe, because Ma Bell was
watch ing. It should be small - the G R took
up too much bench and was heavy and
clu msy.

The first design worked very well in
practice. The basic standard was my wrist
watch, which gave me better than one part
in 720 accuracy . Lighting juice went into the
little plastic box to a DPDT switc h. Th rown
o ne way, it me rely lighted a red pilot li ght
(neon); th e other way, connected it through
a diode to a filter capacitor fo r a primitive
power supply. A pot regulated the vo ltage.
The slide r went through a one meg limiti ng
resistor to a binding post. The ground side of
the pot went through a timing capacitor and
another o ne meg resisto r to the o ther
binding post. Across the capaci tor, an NE-2
bulb.

After the first few days, I forgot a ll about
calibration, except for the most basic

•

I .

,.
,

"" ""•

Fig. 1. Schema tic.
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DIODE

54 WEST 45th STREET
NEW YORK, N.Y. 10036

TEL: 212·687·2224 212-687-0720

ADVANCE
&
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adjust ment. What I needed was a go, no-go
instru ment and I really had o ne in this
gadge t. All I really wanted to know was,
would the cap work for a few mo nths, or
should I rep lace it? Twenty megs or two
hundred was OK. Ten wasn't.

Of course , theory-wise I you are 'way
ahead of me. It is a t ime-constant deal; when
t he voltage rises to 63% of the input voltage,
you have one time constant, whether it is
one Farad and one Oh m, or a megohm and a
mic rofarad, right? There is something about
that 63% - maybe here it sudde nly becomes
more horizontal t ha n vertical, t he charging
curve - and anyway, an oscillator will come
out to pretty close to the calculated time
consta nt value . And the NE-2 is bo th a
relaxation osci llator and a timing indicato r,
right?

That's what I thought. There is a time
constant that uses 63% right enough, but the
time constant this gadget uses is very far
fro m the c lassic one. Instead , it is time taken
fo r the NE-2 to fa ll fro m the fi ring voltage
of may be 70 volts to the extingu ishing
voltage of about 69. You get approximately
a o ne volt spread be tween these values. Of
course , th e timing capacitor size, the lim iting
resisto r sizes, and the charging voltage arc all
factors. If you arc looking fo r resistance,
then you juggle voltage and timing capacitor
size, un til you come up wit h the proper
value. Of course, it is most conve nie nt to
vary the voltage with a pot.

It su rprised me tha t the ion ize-non-io nize
range was so small . I expected the voltage to
drop to 15 or so. The e RO swee p tubes,
884/885/6Q5 wi ll , but remember, they all
have hot cathodes - thi s makes all the
differe nce.

In actual use, I discovered t hat t he safety
switc h was as useless as the well-known
compleme ntary accessories on the bu ll.
Knowing th at I couldn 't possibl y be hit , I
was unable to remember the switch and
fou nd my fi ngers all over the external
wiring. It was time for a new model. Pe rhaps
a true go-no-go model without any adjust
ments? No, thi s was too radical. A pot and a
knob and a hole to loo k th rough - that was
the idea! And wh ile I was about it, why not
get rid of those si lly bindi ng posts? The
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THE BEST WA Y TO MONITOR
RADIO CHANNELS WITHOUT

LISTENING

TOUCH-TONE® DECODER
LOWEST PRICE EVER OFFERED FOR
A QUALITY TOUCH-TONE DECODER
MAYNA RD ELECT RONICS recently
purchased t he entire stock of discon
t inued models of PLL TO UCH-TONE
DECODE RS from a majo r commerc ia l
man ufacture r. Ou r agree ment sti pula tes
that t he sale of these units will be limited
to the amateur radio market. Because the
sale price is below the manufacturers
cost, it is necessary to limit sa les to f ive
units per ham to prevent commercial
specu lation. $75. 00
FEATU RES:
"Virtuallv immune to falsing by voice,
CTCSS tones, music and noise

' Includes a CA LL LI GHT and BUZZER
' Output fo r vehic le HORN connect ion
' Relay UNMUTES SPEAK ER when ca ll

is received
' Field programmable for UP TO EIGHT

DIGIT code sequence
' May be used for MOBI LE or FI XED
' Designed for 12 VO LT DC Pas. o r Neg.
operation

' DIM ENSIONS: 1 1/4 X 4 3/4 X 5 15/ 16
inches

Uni ts are brand new. Complete satisfac
tion is guara nteed. If for any reason you
are not completely sat isfied, just return
the u ndamaged un it within te n days for
refund.
Model 2000B Touch-Tone Decoder and
Manual $75.00
Mating Cable. Multi-Conductor Cable
wit h Molex Con nector $ 10 .00

Please enclose check or money o rder for the
tota l a'mou nt plus $5.00 for shipping and
handling. A $ 10 .00 deposit is required on
C.O.D. shipments . F.O B. Belmont.
Incl ude your name . sh ippi ng add ress, zip code
and ham ca llsign. CA residents add 6 % sa les tax

MAYNARD electronics co.

P.O. BOX 363, DEPT. B PHONE
BELMONT, CALIF. 94002 (4 15) 592- 1553
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$5.00 minimum order -
Pl ease include suff icie nt postage .

VISIT US WHEN IN ST. LOUIS OR DENVER

other c ha nge was to use standard
co mme rcia l g- Iug strips rather th an
individual min iature sta ndoffs, as in mod el
o ne. Still another was to use shallow grooves
in t he plast ic box ends for t he ac input cord,
and for the output clip-cords. I o nce knew a
man who c lai med t hat if you wanted to
blow fu ses, the best gadget for this was the
sta ndard all igator cl ip. He is right, beyond
question, but in th is case, with the load
dead, it doesn't matter if the clip slips. And
it saves a lot of bother with binding posts,
which will eventually have clip leads o n
them an yway.

One thing I learned fro m commercial
equipment: a !4 Watt , 100 Ohm resistor
ma kes an excel lent fuse and protecti ve
device. Sometimes they shatter exp losive ly,
leaving o nly the leads. So metimes they crack
invisibly, and you fi nd blown ones by
twis ting them with flats . Or, they may cook
and spray t he whole insi de with bakelite
varn ish. No qu estion what happened, the
stink tells you. You can remove varn ish and
stink with mineral spirits (kerose ne) . Th ey
serve another purpose - they li mit the peak
charging current through the diode.

This is the model ill ustra ted. The NE·2
(ac tually Japanese) was originall y taped to
the paper-clip, to a gro und lug, whic h cannot
be used for active connections. There are
two of the m. The panel has a half-inch hole
fo r viewing the neon . The two straps short
out padding resistors in the voltage
adjust ment circuit, which were not needed .

Calibratio n is a cinch. Short the cli ps 
wi th your fi ngers if you li ke - and adjust
the pot for the fir ing rate you want. Say, 10
flashes in twenty seconds. Put your wrist
watch next to the gadget, and count fl ashes
seen in your peripheral vision. A lo t easier
tha n it sounds, because every flash is equally
bright, no matter how long you have to wait
for it.

I have waited for minutes at a time to
measu re really high values, but for my
purposes, this is time wasted. Who cares
abou t hundreds of megohms? Now, with 10
fl ashes in 20 seconds you are timi ng o ut at
one seco nd per megohm, and actually
accounting for the safe ty , or limiting
resistors in the box. Naturally, you start
your cou nt with a flash, and t hen cou nt 10

2839 W. 44th Ave .
Denver CO 8 0 2 1 1
(30 3)458-5 4 4 4

8 123 Page Blvd.
St. Lo uis MO 63130
(314)427·6116

MINIATU RE
THUMBWHEEL

SWITCHES

BCD ONLY •.. ..•• . . . . .. . . . . .. . $2.50
COMPLIMENT ONL Y . . . . .. . .. . .. 2.75
BCD & COMPLIMENT 4.00
DECIMAL. . . . . . . . . . . . . . . . . . . .. 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 switc hes are b lack wi t h white f igures and
snap-in f ro nt mou nti ng.

*TRANSF ORMER - Sec. 12.6 volt
C.T. @ 4.5 amp and 15 volt C.T. @ 1.2
amp. Pri. 117 volt - 3"x3"x2 3/4"
ship wt 4 lb. $4.95.

*SOLI D STATE AMPLI FIER CASE 
Two heat sinks t hat go togeth er to
form a perfect case for sol id state
amplifiers or use them as independent
heat sinks for diodes etc . Black
anodized finish - two sizes available.
4" length - sh ip wt 1 lb. $1.50 pair.
6" length - ship wt 1 1/2 lb. $2.00
pair.

-GATEWAY-
ELECTRONICS
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Price FOB Shawnee. Okla.

Include '2.50 for Postage
& Insurance

Model 4x6-C Wired &
Tested with Temperature
Compensated Oscillator &
Temperature Certification
furn ished with coun
ler....·270.DO.

Model 4x6 250 Mhz

FREQUENCY
COUNTER

250 Mhz for ·1.DO per Mhz
Wired and Tested
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- t hey . are killers because you are wrapped
up around them in use. Don't forget the
wife's kitchen either - stove, mix master,
iron. Write down all the values you can read.
Next year, do the same th ing, or sooner if
you li ke . Does anyone of them show a
marked drop in the winding-to-ground
value? Dump it. Get a new one. It could save
a life. The box probably will save you
money, maybe fifty times its cost. If it does,
you' ll be a be liever from then on out.

A YOM or a bridge is a multi-purpose
instru ment. I dis like other examples;
however, too ofte n an additional function
just complicates an instrument, makes it
expensive - or more so - and in ge neral,
doesn't work out well. For instance, you
could set up the megger to measure small
capacitors. Please don't. Leave the "high
current" high voltage in that box where it
belongs.

But I did have a very odd use for t he
megger. I was investigating hum sources in a
Kellogg 401 vacuum tube. I tr ied various
connections and discovered that the
insu la tio n in these was very good, whether
the tube was li ghted or cold. The bright ends

))!I~
KooEN I EAPACBES

5. 5 :2 a a y

master charge·......·,_ e_
•I

~._.

SPECIFICATIONS
Frequency Range 500 Khz-250 Mhz
Sensitivity Less than BO mV at 150 Mhz
Input Z••.1500 Khz to 10 Mhz] 1 Meg.
Input Z•••IIO Mhz to 250 Mhz] 50 ohms
Max. Input Voltage . . . . . . . . . . . . . . . . . . . . .. I S V rms. 50 V dc
Time Base Crystal Clock plus-minus 10 ppm

DoC to 40°C ambient
Readout 6 Digit 7 Segment LED
Power 120 V ac
O· . 2 V. ·· H I D" L 7"' 0ImenSlons . . . . . . . . . . . . . . . . . .. . . . . . . " . •
Cabinet light Blue

~~ K-ENTERPRISES 1401 E. Highland. Shawnee. Okla. 74801

more, excluding the start, or zero flash . Now
if you have one, stick in a ten meg resistor.
What would your timing be now? Twelve
seconds between flashes? That's ten on the
outside, and two inside, huh ? How about
one flash after nineteen seconds?

Maybe you don't want to wait 19
seconds. Then calibrate Y, second per
megohm. Or any other value you want. The
instrument is surprisingly linear over a
reasonab le range, mostly because of its
limited voltage excursions as it oscillates. In
theory, whe n the external resis tance being
measured exceeds the leakage resistance of
the ca librati ng capacitor, and it's got some,
the said capacitor never will charge u p. It
will just sit there, discharging as fast as it
charges. Don't worry about it - you are not
li kely to experience this effect.

All right, you bu ilt yourself a megger.
What good is it? The first thing to do is pick
a holiday - your birthday, 4th of July,
whatever. On this day you measure t he
insulation of your refrigerator, your air
conditioner, furnace motors - and for the
love of Mi ke don't fo rget your electric d rill
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CFP COMMUNICATIONS
HAS MOVED

We're gearing up to serve you better with
new facil ities and new hours. [ irnBeckett
WA2KTJ is back to staff this new opera
tion and is looking forward to meeting
you. Send a S.A.5.E. - we'll get a map
and Used Eq uipme nt List to you.

SEE YOU AT
GAITHERSBURG

OCT. 19 !
Store hours: Tuesday - Friday 11:00 - 1:00

4 :00 - 9 :00
Saturday 10 :00 - 12:00

1 :00 - 5:00
(NOT E: Saturday's hou rs are subject to
change due to Ham fest activlties.l

CFP COMMUNICATIONS
Division of CFP ENTERPRISES

211 N. Main St., Horseheads NY 14845
607-739-0187

of the heater wires looked interest ing, so I
measured and got a nice reading - 50 megs
- in the conducting direction. Assuming
sixty volts, this gave me 1.4 microamperes as
between heater ends and the pla te support
rods. This is a significant source of hum.

So far as I know, there are only two of
these gadgets in the wo rl d. If they became
popular, the re migh t be two or three in a
large city. Why wouldn't these li ttle boxes
be a perfect present for the man wh o has
everything - else?

If he fixes TVs as a hobby and li kes to
measure leaks in coupling capacitors - yes.
He'd appreciate one - any real technician
would. But never think you could persuade a
non-technical type to measure the electrical
equipment arou nd his house. To him, it
would be pointless. To gift such a man with
one of these is to provide a source of
embarrassme nt to both of you. Sorry , but
that's how it is. He will shelve it and hope
you never mention it.

Of course, it 's my baby, but I wouldn 't
be without it.

. . . BACH

CLOCK CASE
If you're into electronic kits - you're into clocks. Put the finishing

touch on your clock wi th our beautifully designed solid walnut case.
Styled to enhance any decor, this case comes with glare free Polaroid®
filter installed.

D & N Gifts by Mail offers exceptional value and the fines t quality.
Display that clock you worked so hard to build in a case designed to
give that professional look.

Postage pre-paid order shipped same day received. 15.95

108

D & N Gifts By Mail

P.O. Box 28502

Dallas, Texas 75228
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Frank Kelly W2IA T
49 Knollwood Avenue
Huntjngton NY 11 743
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I've just seen a piece of that sta tion in
opera tion. Robert Snider, a 14 year old high
school student in Cold Spri ng Harbor, New
Yor k, has configured a PDP-8 min icomputer
to send and receive the International Morse
Code. The interest ing part of this is that it
was not a construction project ; Bob never
heated up a soldering iron or bored a hole in
a panel. In stead, as an exe rcise in p ro
gramming for a math project, Bob essentially
" taught" the code to the computer and
devised an ingenious way for it to send and
reee tve.

As comp uters go, the PDP-8 is a pea
bra in. In reality, it owes its fa me and success
to the fact that it does less and does it more
slowly than the computers th at preceded it
on the mar ket. By being a no t-too-bright
midget, the PDP-8 star ted what some have
termed "the minicomputer revolution ".

Almost from the first machine that
deserved to be called a compute r - a room
full of vacuum tubes at the Universi ty of
Pennsylvania - the evolution of computers
has been that today's machine is faster, does
more, and has a larger memory than
yesterday 's. Thi s progression of smarte r and
smarter machines - with higher and higher
price tags - was in fu ll fl ower when the
desi gners of the PDP-8 realized that there
were many jobs th at could be handled by a
co mputer of modest accomplishments.
These jobs at that time were being done by
laboriously designed co llections of special
circuitry because a simple (therefore cheap)
computer just didn't exist. So the bright

I

Are You a Computer?

A s iC construction projects become
more and more complicated, it

becomes clear that the logical endpoint is a
gadget th at handles the whole OSO - sends
out a CO, answers the call, decides on a
sign al report , desc ribes the rig, asks for (and
promises) a OSL, and taps out a sincere
"73" at the end. A recent QS T pro ject, the
Contester, was in fact a fairly soph isticated
unit for handling all of the bookkeep ing in
contest o peration. In that article and others,
the prediction of th e computer-controlled
ham statio n is made.
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Fig. 1.

The program thus switches in and out of
a loop for appropriate lengths of time to
generate dots and dashes corresponding to
the text that has been typed into it. Speed is
no problem; it asks you what you'd like . It's
equally comfortable with one or 99 wpm. In
fact, it could go faster but for one thing
which Bob considers a minor goof - he
made the slot where you insert the desired
speed only two digits long.

How is it done? Bob explains that the
PDP-8 has a twelve bit word - that is, the
basic building block of any program is a
series of twelve binary digits. This also
corresponds to one memory cell. The key
board outputs 6·bit ASCII characters and
the task of the program is to match these up
with dots and dashes. Now, matching is
something even a simple computer does well.
So the six-bit ASCII character is inserted in
the second half of the word, and the correct
dots and dashes in the first half. How it
works for the letter C is shown in Fig. 1 .

The entire alphabet, plus the numbers, is
stored in a table of these words in memory.
When you hit a letter on the keyboard, the
keyboard output (ASCII) is compared to the
right half of the words in the table. When a
match is obtained, the left half (code) is
placed in a register and shifted left to the
start bit, always a 1. This bit is ignored, but
the next bit causes the loop to run to
produce tone - for three units of time if 0
(dash) or one unit of time if 1 (dot). The
units of time have been computed by
another section of the program to be
appropriate for the speed you asked for.
Succeeding bits produce dots or dashes until
the end of the six-bit half word (or "byte").
All characters are right justified, so the byte
end serves as a stop signal.

CTER

COOE 6·BIT

DASH = 0 ASCII

DOT = 1 CHARA

- • - • 0 3

0 1 0 1 0 1 0 0 0 0 1 1

t
START

BIT

C ;

guys at Digital Equipment Company took a
fair-sized step backward and introduced the
PDP-8 to what turned out to be a waiting
world. The PDP-8 is slow, it has a limited
memory, and as a mathematician it is pretty
poor - it can only add. If you want
subtraction you have to add a negative
number. Multiplication and division are
implemented by software subroutines. How
ever, the PDP-8 was, for its time, small in
size and dirt cheap. It became possible to
think of the computer as a component, the
controller of a larger system such as an
automated drafting table, or the overseer of
a complicated process like the management
of a portion of a pipeline system.

Since 1958 when the PDP-8 was intro
duced, computers have been built into
hundreds of systems, and the PDp·8's
successors and imitators have proliferated
until there are now scores of minicomputers
on the market. The PDP-8 (shown with Bob
Snider in the photograph), has been slimmed
down considerably. Originally it was an
ungainly 3 foot high unit with its PC boards
showing. One manufacturer is even offering
the "Naked Mini" - essentially a PDP-8
minus power supply, switches and cabinet 
on a single giant PC board. Minicomputers
can now be had, with performance equal to
the PDP-8, for about $1500. Considering
what the plutocrats in ham radio spend on
their rigs, this is the right ballpark for
inclusion in that "super station".

The job of programming a computer to
handle the code was basically a simple one,
according to Bob Snider. His ingenuity lies
in the way he developed for the machine to
send the code, without any electrical
connections. For those of you who have
never met a minicomputer, it's basically a
RTTY op. You type to it; it types back to
you. Since Bob's goal was audible code, this
wasn't satisfactory. And since the computer
is owned by Cold Spring Harbor High
School, getting inside to make a wire
connection to a keyer or code oscillator was
forbidden. But Bob discovered that if he put
the computer into a programming loop (in
which it endlessly repeats the same
operation), the machine generated enough
stray rf to be heard on a nearby broadcast
receiver. Voila, the wireless transducer!
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WRITE
FOR COMPLETE
INFORMATION

ON ANY OF
THE ABOVE

K

Resale
Net
9 .25
8 .95

13 .50
22.95

by "ViI/ag e Twig"
2100X-2

SWR
Bridge
large

Meter ·
Sloping Panel Cab inet · Rub

ber Feet - Keep i n Antenna
line up to 1 Kilowatt

$37.50
900X-2

Wattmeter
Measurs RF

in 2 ranges 25
and 2 50 watts.
52 Oh m input.

$ 35.50
1700X-2 Vertical/ Hori·
zont al Antenna Switch
Allows operator to select
anyone of 3 antennas or

d ummy lo ad . Two Antennas
ca n be switched in

simultaneousl y. New
Sloping Fro nt Console Cab.

$14.95

E

ilL"

Florida residents remit 4 % state sales tax.
All it ems PP in continental USA .

liquid
crystal
display
watch

THIS IS NOT A KIT! $55.00

. Pu lsat in g do ts show elapse o f seconds
e Continuous Display
. M f d . b y American Micro Systems I n t
e Gua rant eed for o ne year by manu f act u rer
. Sp eci f y st ain less or gold c o lor
«Color coordi na ted lea ther watch band
. Cry st als will not f ade i n su n
. pp in conti n en t al U SA

p ackag e enclosure
"Shadow Box" mach ined
with : 2-S0239. 1 · Pilot

light, 3 · Rocker
Switches. and 2· Kn ob s

pkg. $33.50

PRODUCTS

Dimensions
6 % x 315/32 x 71/16
5 % x 5 1,1: x 4 (Blank Panel)
4 34 )( 7 % x 11 W/H a ndl e
11 % x6 Va x 12 31.

HA

L

to f it " L" box
Meter 0 ·1 MA

Model
" E"
" HA"
" K"
" L"

ppd. $7.00

APOLLO

24 Hour

$29.95

APOLLO PRODUCTS

Marlin P. J?O~~9~3~i e:1~h~2r~~~~eS
305-848-8236

12 Hou r

$24.95

Yo " LED DIGITAL Display
• 110 v o l t 60 Hz
. S ize H3" 1/8 x 0 3 3 /8 x 3 3 /4 inc h es
• Colo r - B lack , R ed , Chrome

450X·S Antenna Switch
3·Position Slide Switch

Low Loss · Walnut-gra in
fin ish Ch assis - Gold Cover

$7.95
700X·2 KW Wattmeter

Dummy Load Wattmeter fo r
52 O'lm Input. Measures Rf
in 4 ranges to 1000 watts .
Measu res m o d ulatio n per.

ce ntage on calibra ted sca le .
Po rt able.
$149.50

BOX 245 . VAUGHNSVILLE, O H IO 45893 • Phone (4 19) 646·3495 . Evening Phone (4 19) 646·3495

1500X·2
Rotary Antenna Switch

Single pole. 3 position An
t enna Switch • Low SWR •
Use up t o 30 M Hz. 500
Watt han dlin g capacity.
S lo ping Front Conso le Cab.

$14.95

digital clock
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I. DFf ON ...

I
~ 0.0 0 ~1

AHT. C;) - ... Rev.

VANGUARD NOW HAS A "HOT"
2 METER CONVERTER at a price

you can afford
MODEL
C-144-A
ONLY $39.95

Read the specifications and see why
it's the best converter value available
anywhere.

• Dual-ga te MOSFE T d. Sl"9l' w Ith d iode
pro tected mpul .

• Dual·gate M OSFET ml~er for minimum
cross modulation . Every converter tes ted
lor noise figu re 12.5 - 3.0 dB m ax.) with
Hewlett Pac kard noise m easurmg equ ip 
ment.

- 6 to neo cucuus.
• More lhi," 20 dB giI;n.. 1 microvolt

senSl1ivity guarantee when u$ol!d w it h
receivers hiIVlng 1 mlc. ovol! or be lief
sensitivity .

e Co rT'f) lel l! WIt h onl! .005% pl ug-in crystal
10 cove, 144·146 or 146-148 M Hz Ibe
SUfI! 10 soecuv which , or get both l or o n ly
$5.00 morel. S tand,l, d oetputrs lor 28 ·30
M Hz.

- 16 gauge alumi num case WIth BNC
receptac les and antenna/power sw, t(: h.
Measure13-1f7 '" 2-3f4" x 1·114 ' ,

IN STOCK NOW FOR I MMEDIA T EC,Q.D.
SH IPM ENT. csu Monday Ihrough Friday 9
AM 10 4 PM (212) 46 & 2 720 .

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

This is the "SEND" mode of the program
in which the computer sends to you . The
"RECEIVE" mode has the human operator
sending and the computer transl ating to
typed characte rs on the teletype. No key
could be connected by wires, reme mber, but
Bob recollected tha t the "BREAK" key
(used generall y to interrupt a program in
process) is the one key on the keyboard th at
gives a simple contact closure; no ASCII
code is gene ra ted. So th is key is used as a
tele graph key.

The break key is not ideal fo r this
purpose. I couldn't send the computer any
thing it liked. It kept typing out ERROR in
response to my sending. It turns out to be
rather finic ky as to the rhythm and spacing
it will accept. It reads Bob Snider like a
champ, though.

I should add at this point that the
program wasn't designed to dup li cate a code
typer or code reader. l-istcad, it was
conceived as a teaching machine to teach the
code to complete neoph ytes. For this
reason, it has othe r modes than "SEND" and
"RECEIVE". In the " LOAD" mode, the
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user types a complete message into memory,
which on the SEND command the machine
transmits to the radio. Proper character and
word spacing fo r the se lected speed arc
automatic.

In the " LOOK-U P" mode, the user types
any letter or fi gure, foll owed by an equal
sign, and the computer prints the code
charac ter using periods and hyphens for dots
and dashes. There's even a "TUNE" mode,
in which the computer " holds its key down"
so that you can adjus t the radio 's tuning and
volume for best recep tion.

This program won the top award for Bob
Snider in the Long Island Mathematics Fair.
He submi tted a paper describ ing the
program, and then, on March 22 ,1974, gave
the paper orally and demonstrated th e
techn ique for a panel o f judges. In
competitio n with the work of the brightest
math stu de nts from schools all over Long
Island, Bob's project won. In tal king to him
and seeing the demonstrati on, I got the
distinct feeling th at he considers th is
program kind of old hat by now. It turns out
Bob Snider devel oped this when he was in

the 8th grade. His advisor also told me th at
Bob has won the Long Isl and Mathematics
Fair three years in a row, a feat about as
common as a team winning the World Series
three years in a row.

Bob's into other things now - re
programming the computer so it can be
ti me-shared among several users, and
possibly handle the Cold Spring Harbor
High's attendance and scheduling records as
a side job.

He admitted he's too busy with these
thin gs (and a new sailboat) to think about
getting a ham ticket. So if you do contact a
compute r one of these days, it probab ly
won 't be Bob Snider behind the scenes.

It also may not be in the CW portion of
the band. While I was at the school, another
t ee n- a ge d programmer, Craig Hansen,
demonstrated his latest program for me. It
seems Craig's program makes the PDP-8
literall y talk - in a pleasant baritone voice
that's completely sy nthesized from binary
numbers. Not perfectly though . It speaks a
little too slowly for contest work ...

. . . W21AT
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Arru. E ncl . $
QvI!C 0 B A C E xp .Date
Card No. _ _ :-:~__
M !C Interb an k No._
Ad d $3.50 Shipping/Han dli n g
PA residen ts add 6 % tax .

Nam e

Address

City State Zip

OEALER INOUIRIES INVITED

o UNIQUE " SNA P PACK" MODULES
merely Snap-On a nd au tomat icall y
in te rconnect - No messy wires o r
cables to hoo k-up. It o nly ta kes a
few seconds!

~:,{fc~~~sM 512 $24995

SPEC COMM 560 $22495
5W 6 channels

o USE IT PORTABLE - OVER THE
SHOULDER - with the Heavy·Duty
BP-1 Nic ad Battery ilSNA P PACK "

o USE IT MOBILE with the BA·' 25
Wt. Amp "SNA P PACK"

o USE IT FIXED w ith th e AC·' AC
Supply " SNA P PACK"

,
. \

Please sh ip the following:

0 SC 5 12@ $ 2 49.9 5 O SC R 100 @ $ 9 5. oo
o SC560 @ $224.95 0 Prec ision Xtats + 0. 0 0 1%
o M B-1 M obil e M o unt @ @ $4.95

$8.50 ( List on separate sheet)
o BP -l Pk g. ( B t rv pack,

c hgr. , ent., carry i ng
stp ) @ $89.95

o B A -1 Amp @ $84.9 5
o AC -1 Sply . @$49.95

SPECTRUM COMMUNICATIONS
BOX 140, WORCESTER PA 19490 (215) 584·6469

100% Moneyback
Guarantee

100 Day Warran ty

SC512 WIBA·1 "Snap Pack"

AVAILABLE FROM OEALERS SOON - or Factory Oirect SC512 WIBP.1 " Snap Pack "------------------------- n ......r------~-

I Inquire abou t our: I
• Package D eal s

I • SC R-' 00 Repeat er

I Recei ver Board
• SC T -' 0 0 Tr ans

I mitter Bo ard .

I
I
I
I
I

.5 TIMES THE POWER of the usual
1 Wt portables! But draws only 2x
the currentl While BP·' Battery
Module provides 3x th e capacity of
the usual portable or HT batteri es
for many hours of operat ion.

• EXCLUSIVE HOT CARRIER
DIOOE MIXER vir tually eliminates
in termods & receiver overload in
strong signal areas. Now you can
cop y those vveak 'signals that were
"buried" before!

• LARGE SCALE USE OF ICs IN
RCVR and XMTR for superior, more
reliable performance at lower cost!

• ENGINEERED AND BUILT IN U.S.
- Top Quality throughout.

FEATURES
*BP· l Btry . p rovides ap x. 8 h rs. norm.
o pe ra t io n/c hg. • LED Btry . voltage ind i
ca to r .. Super eft. xmt r - draws only
900 rnA @ 5W. out * High quali ty
Cera mic mic .. Fantastic Squelch - fast
& se nsit ive" Ext remely sens. MOSFET
fron t end . O.3uV/20dB Qt. * Incredibly
sha rp IF , at least -SOdS @ ±3 0 kHz *
Singl e Conv. Bcvr. - superior to d ua l
conv. designs fo r sp urious resp . relec
tio n l * Uses inexpensive TR22 x tals *
146.52 xta ls supplied * Trimmers o n all
xta ls * Reverse polarity protection *
Final transistor fully protected * Large
3" spkr. for unusually good sound s Ext.
spkr. [ac k " Front and rear ante nna jacks
• Rugged but light - 2 Ibs.• Size
2YaX6XS" * Electronic T/R-no relay
problems · Very easy to service.

See Review Article in April 73 Mag.
Send Card for Data Sheet.
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Warren L. MacDowell W2AOO
11 080 Transi t Road
East Amherst NY 14 051

Digital Clock Time Bases

their time refe rence. Also, the majority of
these clocks employ largescale integrated
circuits. The li ne frequency source is
reasonably accurate; ho wever, if you desire
increased accuracy and reliability, crystal
control is the answer, especially during
power failures .

The greatest power co nsumption in a
digital cl ock is that co nsumed by the LED
readouts. The clock "chip" does no t usua lly
require a great deal of current. Therefore, if
you are operati ng on crystal co ntrol, only
the crystal, divider chain and clock chip
must be provided with battery power during
a line power fa ilure. As we have mentioned
before, the clock integrated circuit requires
o nly a few milliam peres. The LED readouts
can be wired so as to auto mat ically
ex ti nguis h during a power fai lu re .

The next problem of concern is that of
the crystal oscillator and divider chain . For a
reason able degree of timekeeping accuracy, a
moderately high frequency crystal must be
employed as the standard. When the crystal
fre quency is divided down to 50 or 60 Hz,
the ratio must be great enough so that minor
crysta l drift will not appreciably affec t the
50 or 60 Hz output. We men tion 50 or 60
Hz because t his is the necessary "clock"
frequency needed for proper operation of
common clock chips. Wi th minor circuit
modification, the majority of chips will
function equally well with 50 o r 60 Hz.

-, TO 15V

1/2 C0400I(Ul)

C0 400i PIN CONNECTIONS

.,
'"1/4 W 1/4 W 1/4 W ____J~,....- - - - - -

~I ,
, ,
" • ,, 1/4 ~' ,,. <, ,

V '
,,,

' CO 9·45 pF
, C0400i C0 400i ,

~ ~ IOOpF " • ,J L_____________ ,
_JI

· 3 T0 15 V

Cl = 100 pF silver mica capacitor. This value may
have to be determined experime ntally depending
o n the crystal frequency you are us ing. 100 pF is a
good va lue to start with.

Fig. 1. Basic CD 4001 oscilla tor.

V irtually every ham shack has at least
some type of digital clock. Co nsi dering

this, it is time to turn these devices into
non -fail time standards th at have a
reaso nab ly high degree of accuracy and can
operate without line power for ex tended
periods of time.

The greater perce ntage of digital clocks
presently on t he market, surplus or o the r
wise, use the 60 Hz power lin e frequency as
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.. ,,, ..-3 TO I~V - 3 TO I:\ V DATA IN,,, re , ,,, "
,

"
, R ESET JA M I," ,,, "

,
C04020 CLOC K JAM2

" " • " " C0 401 8 •Q' Q'

" "
,

" " e, J AM e Q'
RES ET " " " •Q. Q,
INPUT " r

"
rc ,

• , PRESET JAM 3,- GROUND J AM 4 • ,
GROUND

BOTTOM VIEW BOTTOM VIEW

TYPICAL HOOKUP

A=ll B=13•
A =6. B=11
A=4 B=6•
A =4. B=5

1(,23 1 9 '2 '0 ,"
14 IX I

" 9"
"7"
"5"
" 3"

Division Desired Pin

" 10" 13
"8" 11
"6" 6
" 4" 4
" 2" 5

"
, 319 12 '

Ol Af " , e •

" - •
C0 401 8 C0 4011

r-'-' '"
,

>to ,J; ,
J:

,J,' IL-"---'

_3 TO ' ~V

Note: Pin (Xl should be the foll owing
for desired divisions.

_3 TOI:\V

C04018

Fig. 3. CD 401 8 pin connections and odd division
configurations.

115

T YPICA L HOOKUP

Fig. 4. CD 401 8 - even division configura tions.

C0401 8 TYPICAL HOOKUP

Note: CD 401 8 pins (A) and (BI should be th e
foll owing for odd divisions.

Division Desired Pin

Using COS/MaS integrated circuits, an
ave rage divider chain including oscillato r can
be con structed fo r about $10 .00 - probably
less.

The upper f req uency limit for COS/ Ma S
ICs is approximately 3 MHz and it is not
wise to exceed these limits for reliable
operation. Crystals below 30 kHz are not
reall y common and the ratio is not great
enough for except ional accuracy.

In all cases, the osc illator is the CD
4001 AE quad 2 inpu t gate . Th is circuit (Fig.
1) is quite good and most stubborn crysta ls

3
2
1

15
14
12
13

6
4
5
7
9

'"

Pin (XI number

C0 4020

,

I..

r

"

"

Division Desired

214 (16.384)
213 (8192)
212 (4096)
211 (2048)
210 (10241
29 (512)
28 (256)
27 (1 28)
26164)

25132)

~ 1161
2

Fig. 2. CD 4020 pin connections and divide by 2
configurations.

When you think of a crystal divider chain,
it is common to imagine a large number of
ICs consuming a considerable amount of
current. With garden variety TTL integrated
circuits the above was true. COS/MaS ICs
present a completely different story. This
new breed of low power integrated circuit
can make a very low power divider chain
entirely possible. The crystal oscillator,
divider chain a nd clock chip all working
together will represent only a small current
drain. The COS/MaS devices also will work
well over a much wider voltage range (3 to
15 V) in comparison to TTL (4.75 to 5.5 V).
The COS/MaS devices used in divider chains
are also quite inexpensive.

The run of the mill cheap 'kate such as
myself doesn't mind spending a small
fortune on ICs; however, spending $2 .50 for
a proper crystal is another story. Get out
that batch o f surplus crystals that y ou have
been hoarding, as it ma y well surprise you
what can be divided down to 50 or 60 Hz.

Note: Pin (x ) should be the following for
desi red divisions.
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6 0104 1
OUTPUT

Fig. 5. 276.480 kHz to 60 Hz divider chain .

,
12 veC

'J,
276 4 80l(H r

~,;,,......~ , 4~ .. " "
" e "

,.
" •- 'OM C04001 C04020 CD40 t82 , 5 ,1. 8

'" 9.10,12 . " I'-, .I S .~ lJ-,1 J:.II " "
i lBDPF

, , I.
CD4011

,J:' e •

"

'2 K$- 0 2 2

IN414 B

W
CCSMOS DIVI DER ~--~~--,
CHAIN

ro
COSMOS DIVIDER - -jf-T---'
CHAI N ~

M OS TE K
5011AA

Fig. 7. Divider chain to Mos tek 501TA A (Heathkit
clocks).

is a presellable divide by "N" counte r. By
using proper combinations of these two ICs
a wide variety of crystals may be divided
down to 50 or 60 Hz.

The CD 4020AE has the abili ty to divide
by two fourteen times, which results in a
total division capabili ty of 16,384. Other
pins on the IC sample division flip Oops at
21 24,25,26,27,28,29,210,211,212,
213 and finall y 214. The assorted division
capabilities of the CD 4020AE are then 2,
16, 32, 64, 128, 256, 512, 1024, 2048,
4096,8192 and 16,384 respectively. Output
pins for 22(4) and 23(8) are not provided on
the Ie. Fig. 2 illustrates pin connections for
the CD 4020AE. Fig. 2 also illustr ates how
you would wire this IC for divide by
configurations of 2.

The frequency input would go to the CD
4001 oscillator pin #10. An illustration such
as this makes it easier when you are seeking
a particular needed division.

The CD 4018AE presellable divide by
"N" counter was primarily intended for
synthesizers and other exotic devices. It has
the ability to divide by 10, 8, 6, 4 and 2
with no external components. If you desire
to divide by 3, 5,7 or 9, a CD 4011 positive
NAND gate must be employed, in addition
to the CD 4018. Fig. 3 illu strates pin
connections for the CD 4018AE. Fig. 3 also
illustrates pin connections for the CD
4018AE. Fig. 3 also illustrates how to wire
the CD 4018 and CD 4011 for a divide by 9,
7, 5 and 3 respectively. Fig. 4 illustrates
wiring of the CD 4018 for divi sion of 10, 8,
6,4 and 2.

With a good variety of surplus or oddball

;+;,01

M M -5314

,.
ro
COS MOS DI VI DER
CHAIN

will work well. C2, the 9-45 pF trimmer
capacitor, should be either ceramic or a good
grade ai r dielectric variable capacitor. This is
used in conjunction with C1 to adjust the
crystal exactly on frequen cy. C1 should be a
goo d qualit y s ilver mica capacitor.
Depending on the crystal frequency, the
value of this capacitor (ct) may have to be
altered. 100 pF is a good value at which to
start for crystals in the 100·300 kHz range.
A frequency counter is perhaps the best way
to align the crystal frequency. With odd
crystals, it may be difficult finding a
harmonic that will zero beat with WWV.

Before we proceed further, the COS/MaS
devices have built-in protection against elec
trostatic effects ; however, certain
precautions must be taken. Handle the IC as
little as possible and leave it in the protective
"black plastic" until you are ready to insert
it in its socket. Ground yourself, the PC
board and your soldering iron and do not
touch the IC pins when inserting it in the
socket. It is wise to use sockets but if you
must, solder the ICs in place using as little
heat as possible.

The CD 4020AE is a 14 stage ripple carry
binary counter/divider and the CD 4018AE

MOSTEK
50250

Fig. 6. Divider chain to National MM-S3'14. Note:
Should th e 5314 not coun t, decrease the value of Fig. B. Divider chain to Mostek 50250 clock chip
the lOOk resistor. Radio Shack #276·1751.
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from 9 to 15 volts. The 13 volt supply fo r
the ICs ran both t he 60 Hz divider chain and
the 50250 chip. The reason fo r usin g 13
volts is to faci lita te changing over to a 12.6
volt battery during a power failure. Fig. 10 is
the "changeover switch" from power line to
battery. When +13 vo lts is presen t from the
ac supply Dl conducts and D2 is reverse
biased so the battery source draws no
current. When the 13 volt source drops
below 12 .6 vo lts , D2 cond ucts and the
battery auto ma tically takes over. With this
system there is no interruption in ti me
keeping whatsoever.

I hope tha t the previous will give you
many ideas which you can app ly to your
prese nt digital clock to ma ke it " pe rpe tual".

. .. W2AOO

S2t.t5.ach
w"............. _,. ..,,.
K·'_'

. "
13000..",,,

ELEC T

Fig. 9. Power supply.

12.6VAC117 VAC

"lZ OV
1458

"2 4 FlL

~----, r - -----;1'..

120VAC

IN4005

TO LED REA DOUTS
,---- -_ANO

TRANS ISTOR DRIVERS

IN4005

TO 12 6VDLT
BATTERY

Fig. 10. Power changeover diodes.

crysta ls, the re is a good chance you can find
one that will divide down to 50 or 60 Hz.
T he easiest way that we have fou nd to do
this is with a calculator. Take the crystal
frequ ency and divide it by l Os, 9s, Ss, etc.,
until you arr ive at a small enough number
that you recognize as a mul tiple of 50 o r 60.
If this does not work, t ry dividing by 7, 8, 7,
8, etc., or other combinations. Of course,
you can try dividing the crystal frequency
directl y by 50 or 60. All o f th is may sound
tedious but it does work .

As an example, a crystal frequency of
276,480 Hz would requ ire di vision by 2 (9
times) and then by 9, giving a total divi sion
of 4608 to obtain 60 Hz out. Fig. 5
illustrates the C D 401 1 oscillator stage, a CD
4020 wired to divide 2 (9 times), and a CD
4018 and CD 401 1 wired to divide by 9
resulting in a n o utput of 60 Hz.

By usin g the basic buil ding bloc k IC
diagrams, you shou ld have no problem
creating your own crysta l divider stage for a
digit al c lock.

Figs. 6 , 7 and 8 show how the divider
chain 50 or 60 Hz would be fed in to three
commo n clo ck in tegrated circ uits. Fig. 6 is
the Natio na l MM·5314 which has been used
in man y recent published clock projects. Fig.
7 is the Moste k 5017AA which , is t he chip
used in the Heathkit digi tal alarm clocks.
Fig. 8 is the. Rad io Shack #276-1751
(Mostek 50250) clock ch ip.

Fig. 9 is a power supply t hat can be
employed for the "perpetual" clock system.
With our particular system, we were using
the 50250 clock c hip which operates nicely
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MEET TBE STATE OF TBE ART
ON 2 METERS••.

·TBE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSBINBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S-/power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3.uV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

.' Available ANYWHERE IN THE WORLD directly from
•

I ~m~©Wrn©I~!m@ ;i@~lrmm]3@1r©~Q m~@!i !!
- Communication Specialists for over 36 years -

1960 Peck Street, Muskegon, Michigan 49411 Tel.(616) 726-3196
Telex 22-8411
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John M. Murray WI BNN
4 Kenwood Circle
Bloomfield CT 06002

Fiveon

"Note: Amateur operatio n in the 5 meter band was
later withdrawn by the FCC.

For a moment, let's go back a bit. Very
high freq uency rad io ex periments all started
for me in the early 1930s. The interest was
stirred u p by my good frie nd Ross Hull,
brill ia nt rad io enginee r, inventor and master
of ma ny arts. As one of the top men at
ARRL headquarters in West Har tford, he
had developed and published in QST a
num ber of fascinat ing AM voice circuit
configurations for small 5 meter (56-60
MHz) gear, particularly suitable for mob il e
operation.' Although the units were
reasonably compac t, the main drawbac k was
their dependency on vacuum tubes with high
fi la me n t c u rre nt characteristics. This
required a heavy-du ty storage battery . Pl ate
power came from banks of 22 volt " B"
batte ries, the transmitte r input be ing only
a couple of Watts.

" [ ust think, " Ross said, "for millions
upon mil lions of years there 's been noth ing
but utter silence in this section of the
spec trum. Not even stat ic. Get out th ere and
make some noise - and some records."

It was pretty much line-o f-sight stuff,
compara ble in a way to our curre nt 2 meter
activity. Satellites and repeater gimm ic ks?
Hell, no. Prearranged sched ules were

Fast Dive

S omething was de fi nitely coc keyed with
the little airplane. It was a Waco

bip lane, powered by a Worl d War I OX5
Engine. Loo king o ut fro m my open cockpit,
hou ses and stree ts were directl y off the wing
tip, sort of topsy- tu rvy as we new in a tight
circle, tipped way ove r and going down.
Centrifuga l force pressed me into my seat. It
was almost li ke being in a huge whirlpool,
with very hard ground com ing up at us fast,
now o nly a thousand feet or so away.

Whipping around, I saw the p ilot's
co ntorted face. Charlie Saxe was not one to
pan ic easily. Bu t he was ye ll ing at the top of
his lungs and pointing a finger at me. I
couldn't hear what he was saying due to the
rush of a ir and roar of engine and propeller.
Then he pointed his f inger down in a jabbing
motion toward th e plane's floori ng.

I looked down. In the blinding sunlight
and because the rad io gear in fron t of me
o bscured my fee t, I could detect nothi ng
wrong. However, somethin g was dreadfu lI y
amiss with his controls. It looked as though
we'd had it.

How did we get in such a crazy si tua tion?
I'm sure Charlie Saxe was asking himself that
and wondering why in hell he had
succu mbed to my blandishments about ham
radio and th e marvelous new 5 meter band.
And aircraft mobile o peration!
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Distance-Altitude Charger: In this fastest plane of transport type in the world, Lieut.
Commander Frank M. Ha wks traveled the air lanes high above the earth seeking to learn
new secrets for aviation . The craft, christened the Texaco S kY-Chief, attained its greatest
efficiency in the high altitudes, cruising at m ore than 200 miles an hour for 2,500 miles,
a t any height up to 30,000 fee t. With this plane Ha wks was demonstrating in terms of
speed and load the transport possibilities firs t agita ted with the midget mystery ship
which he formerly flew. Among the many newest improvements of aeronautical science
with which the plane was equipped was an automatic robot pilot to keep the craft
indefinitely on any set course without the help of the man flying it. A split trailing edge
of the wing provided a pair of flaps or "air brakes" which when lowered permitted
landings at less than 50 miles an hour or in an unprecedented ratio of 5 to I between top
and landing speeds. Modified use of the flaps also gave the plane greater lift, reducing the
takeoff run approximately 30 percent. The ship was an all·metal full cantilever Northrop
Gam ma powered with a Wright Whirlwin d engine of I4 cylinders, the first such power
plant produced commercially, others having gone to the U. S. Navy.

practicall y a must. Otherwise, one cou ld be
gett ing out like a ton of bric ks - with
nobody arou nd to hear the signal.

Follo wing Ross Hull's suggestion, I had
built up two transmitters and two rece ivers.
The best ante nna proved to be a hal f-wave
vertical steel curtain rod, brass plated and
fed with an open wire line. Soo n, another
local ham, Ralph Hun ter W2AKH and I had
used the units for many mobile opera tio ns
from a base sta tion in my family's hou se at
Cats kill, N.Y. , to a car or speedboat in
motion up to 10 miles or so away o n the
Hudson River. In Augu st, 1932, a world
record of about 75 miles was made between
my statio n, W2AMO mobile at the Catsk ill
Mountain House a t 2,200 feet, to W1WR on
Mt. Greylock, Mass., a line-of-sight path.

Sho rt ly after came our fast talk with
Char lie Saxe, suggesti ng he let us try o per
at ing fro m his plane. We figured th is would
really rope in some OX. His welcome

120

coopera tio n soon led to my tap ing the
half-wave vert ical rod to one of the wing
struts on his little aircraft. A ho rizon tal
structura l bar at abo ut chin leve l across the
fro nt o f the passenger coc kp it offered an
ideal p lace to strap t he sma ll transmi t ter and
receiver boxes. To let Charlie in on the fun,
I'd parall eled a pair of headph ones, so at
least he could hear our gro und sta t ions. But
he had no microphone .

Well, to get back, we were soon airborne
and in dandy contac t, not o nly with my
ground sta tion but with Ross Hull in West
Hartford, some 70 miles away.

Then I asked Ralph at W2AMO to suggest
to Charl ie that we fly back over Catskill and
circle over the town, testing signal strength
at close haul. And that's when the trouble
started. The radio contact is what saved o ur
lives. Fortunatel y the mike cord was long
enou gh to hand the mike back to Charlie,
who instantl y got the idea, as I switc hed to
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Vanguard
nowbastbe

World's Largest Seleetion
of Frequeney Syntbesizers

from $12'.'5
• Smallest size o f a ny com mercially available

synthesizer - o nly 1-3 /8" x 3-3 /4" x 7".
• Excellent spec tra l purity s ince no mi xers are

used.
• .0005% (5 parts per mi llion) accuracy over

the tempera tu re range
o f -10 to +6 0 C.

• Immune from su pply
line voltage flu ctu ations
w he n o pera te d from 11
to 16 volts de.

• Up to 8000 c ha nnels
ava ilab le from o ne unit.
Frequ enc y se lec te d
with thumb whe el
switches.

• Available from 5 MHz
to 169.99 5 MHz with
up to 40 MHz t u ning
range a nd a choice of 1, 5 or 10k Hz
increments (subject to ce rta in restrict io ns
depending o n the frequ ency band selec te d ).

• Top q ua li ty componen ts used throu ghou t
a nd a ll ICs mo unted in sockets for easy
serv rc mq.

• All sy n thesi ze rs are supplied with connect
ing hardware and impedance conver ters or
buffers that plu g into your crystal socket .

Vangua rd freq ue ncy sy nthesizers are c us tom
pro gram med t o your requirements in 1 day
from stock uni ts sta rt ing as lo w as $1 29 .95 for
tra nsmit sy n thesizers a nd $ 139.95 for rece ive
synt hes izers. Add $20.00 for any sy nthesizer

for 5 k Hz steps instead of
10 kHz steps a nd add
$10.00 for a ny tuning
ra nge ove r 10 MHz. Ma x
imu m tun ing range avail
able is 40 MHz bu t cannot
be programmed over
159 .99 5 MHz o n transm it
o r 16 9 .9 95 MHz on rece ive
(except o n spec ial orde rs )
u nless the i-f is greate r t ha n
10.7 MHz and uses lo w
side injection. Tuning
range in all cases must be

in decades start ing wit h 0 {i .e . - 140.000 
149 .995 etc.I. The o utput freque ncy can be
matched to a ny crystal formula . Ju st give us the
crys ta l fo rmula {a vail able fr o m your instruction
ma nuall and we'll do the rest. We may req uire a
deposit for odd-bat t formu las. On pick-up or
ders p lease call first so we can have your uni t
ready . Call 2 12-468-2720 between 9 a m and 4
p m Monday throu gh Friday.

SEND NO MONEY.
WE SHIP C.O.D.

ORDER BY PHONE
AND SAVE TIME.

Available for aircraft, fire, police and amateur frequencies.
We ship open account only to u.s. and Canadian government agencies,

universities and selected AAA rated corpora tions.

VANGUARD LABS
196-23 Jamaica Ave., Hollis, New York 11423
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transmit. I could see that he was talkin g into
the thing but of course couldn' t hear what
he was say ing. Whe n he 'd obviously fi nished,
I switc hed to rece ive and immed iate ly heard
Ral ph 's voice, "Charl ie says for Chrisa kes get
your goddamned feet off the controls befo re
the god damned plane cras hes!"

I knew that my feet were nowhere near
the dual cont rols. Hastil y removing my
safe ty belt and twisting down, I di scovered
the trouble. The filament storage battery,
not tied down as it should have been , had
sli d across the fl oor boards and jammed the
dual foo t control into our steep downward
turn. With enormous effo rt by hands and
feet, I managed to move the battery against
centrifugal force - and uphill. Aided by
Charlie's foo t pressure o n the controls, I got
it far enough out of t he way so that we
resu med level fl igh t.

Catski llians later swore that our landing
wheels swept so lo w ove r t he town th at
leaves flutt ered down from so me of the
higher elm trees.

You 'd think t ha t my joy ride on that
afte rnoon would have chi lled any further

•

ex perime nts in aircraft. Not so . The
fo ll o wing year I was zooming along at
10,000 fee t over eastern Connecticut in
Lieut. Commander Frank M. Hawks' Sky
Chief low wing monoplane. He had me
comfortably stowed in the luggage compart
ment between the gas tank and his pilot's
seat. His fee t and a maze of wires and cab les
were close to my back. Again we were
running experiments with Ross Hull, who
was operatin g from his house on Selden Hill
in West Hart ford . Our gear was
approx imate ly the same as my earlier stuff,
but this t ime our atte nt ion was on improved
antennas. A big half-wave rod was not
practical on Frank's all metal, streamlined
plane. We had sett led on a qu arter-wave job,
which was bolted to a plastic plate just over
my compart me nt. This worked just fine. We
made additional contacts with stations in
Boston, Providenc e and New York.

However, earlier in the day things had not
gone so well. Some clown at Frank's Spring
field airport had secu red t he y.',-wave vertical
in a weird lash-u p that had a strea mlined
plastic housing around it. But, oh boy, you

Lt. Comdrs. Frank M. Hawks and John M. Murray at Springfield, Mass., where Hawks'
new GeeBee racer was being built in 1933. This plane and a somewhat similar one for
Jimmy Doolittle, later of Tokyo raid fame, was almost entirely constructed of laminated
wood - and seemed little more than a platform with stubby wings f or an enormous
engme.
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just can't go hangin g things o n airp la nes
willy-nilly. On our fi rst takeoff fro m
Hartford's Brainard Field we had reached
alt it ude and were heade d for coastal regions
near Providence, R.1. Sudde nly, all fury
seemed to break loose in a tremendous
vibrating noise directl y over my head.
Throu gh the wires and cables, I looked up at
Fran k. He didn 't seem to be conce rned,
main taining th e marvelous calm which
characterized the guy. He waved a sort of
"don't worry about it" hand at me. Never
theless, we immediately went into a sharp
descending curve and headed back toward
Hartford. For an instant t he noise stopped 
then increased greatly and the whole
airpl ane began to shake and vibrate. Next
came an explosion like a shotgun blast. The
vibration cease d and so did Ross's radio
signal. Frank smiled and scribbled a no te o n
the pad strapped to his knee . This he held
out to me, "Resonant point - wind
vibration of ante nna housing. Broke loose.
All OK. Cheer up !"

Back at Brainard Field we soon had
another }4-wave vertical job secured, minus
the scre wy stream li ned housing. Two sma ll
guy wires with egg insulators were fastened
fore and aft to the airfra me skin.

Since Frank Haw ks had become some
what of a natio nal hero in the wake of ocean
fliers li ke Lindbergh and Amelia Earhart,
quite a crowd of well wishers, if not hero
worshipers, had begun to hang around th e
airport while we were on t he ground.
Naturally, a few police began to show up to
keep thin gs under co ntrol. One officer of
immense frame, with walrus mustachios,
seemed to always be o n hand, looking for
trouble and with a jaundice d eye toward our
whole operation. Judging by his braid, he
was real big stuff around town. " You fellers
are going to smash yo urselves yet in that

fl ying machine," he told us. "If the Good
Lord had wanted man to f ly, he'd have
scre we d wings o n h is bac k. "

Frank surveyed th e o ld boy politely. "I 'll
give you a nice ride later, Chief."

"No, thank you, son."
Once more we were off with the repaired

ante nna work ing beautifully. I stared at the
huge green painted gasoline tank that
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for med the front wall of my compart me nt.
Scrawled on it in pen cil was a cute lit tle
message from ano ther famous Atlantic fli er:
TAN KS FOR THE RIDE , FRANK. AMY
MOLLISON.

Ross Hull's familiar accented Australian
English came booming over our headphones,
"Fran k, old chap, would you please take her
up to abou t 12,000 and circle Hartford
within abou t 10 miles? I've got the new
rotary directional antenna ready for a try."

"Will do," said Frank. We began to climb
sha rply.

To th e west the sun was lowering toward
the Litchfield hills. Bel ow, a snake-like
ribbon of silver indicated th e Connec ticu t
River as it wound off into the haze toward
Long Island Sound. Up, up we went.

Again Ross's vo ice. "Oh, yes. You
characters are expec ted o ut here for
cocktails when you return to earth. KB
(Warner) says he'll meet you at the airport.
How's your altitude? "

On this fli ght we had a monitor, so I
could hear both si des of the conversation.

"Just about 12,000, " said Frank. "We're
now over th e center of Avon, heading east."

HOK," said Ross. "Pl ease peak up your
signa l fo r maximum outpu t. I'm going to
take readings as I change th e vertical angle as
well as ro tate th e antenna."

At so me 250 miles an hour plu s we
weren't going to be over the tiny town of
Avon very long.

Fran k turned hal f around in his seat to
make th e adjustments Ross had requested.
The transmitter and receiver were o n a shelf
behind his head. In turning, his knee pushed
li ghtly and then with more pressure against
lithe stic k". Of course, the plane nosed
down, our speed certainly increased and my
blood pressure began to mount. By now we
were practicall y in a power dive right over
th e center of Hartford. And Frank
continued fussing with the radio, an ac tivity
in which I had lost all interest.

A quick glance ou t the window showed
we were headed almost exac tly for the
Travelers Insurance Co mpany 's huge tower
- and streets which probably were c rowded
with evening co mmuter t raffic.

Was I, who had never pilo ted a plane, to
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tell the great Frank Hawks how to handle his
ship? Would he never quit those adjustme nts
to the rad io? Al ong about then the se lf
surv ival urge took over! Acting almost
mechanicall y, I reached back and grabbed
his ank le . That ought to get his attention. It
did. He turned a pleasant smile on me and
pulled the stick back easily, bringing us back
to level fli ght. I could fee l warmth return ing
to my cheeks. In fact, my face was very red.

It was certain tha t our power dive had
raised a fearsome noise over the city . There
was no delay in our be ing reminded of th is
when we landed and taxied up to the control
tower area. Our mu stachioed police chief
friend came purposefully striding toward th e
plane, lo oking like a thunderstorm.
"Commander Hawks, I regret to inform you
that there is a city ordinance against the
kind of games you have been pl aying up
there. You may consider yoursel f under ..."

His words were cut short by the
screaming siren of a big black limousine
which drove up near our plane. Out popped
a little man, the mayor of Hartford, all
smi les. He was arriving for an offi cial

welcome. "50 sorry I was unable to get
down here soo ner) Commander." The law,
stroking his whiskers, quietly faded into the
background and was not heard from further.

Lat er, at coc ktails wi th Ross and KB,
Fran k tu rned on his weathe rbeate n smile.
" If I live to be 100,1 '11 never forget the look
on your face when you grabbed my ankle . I
was aware of our dive, but th ere wasn 't an y
real danger - and I like a little speed, as you
know. If I'd been in your shoes, though, I
thin k I'd have done the same thing. "

Despite those reassu rances, I've always
wondered just how aware he was of that
dive. Only a few years later, wh ile
demonstrating an "absolutely foolproof"
plane over an upstate New York golf
course, he fl ew himsel f into some high
te nsion wires. And that was the end. The
very end. As Jimmy Doolittle once
remarked, "There are plenty of stupid young
pilots around. Bu t I don 't know of any
stupid old pilots." Perhaps, in this case,
more tolerant judgment would suggest that
Frank was merely a trifl e careless.
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71,11' 1 . 'Xl ".:.L~ 5 ." P. O. &oz 1)07, Col ton. , C.I. 92)24 (Cal i f. r • • i de nt . i ftC l ud~ 6J t az ) 9002' ." 9602' .65
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The Hambu.gla. STRIKES AGAIN !
HIJAC KED: le 22 sIn 13·1 2·1 22 2m
FM in Deltas, Texas on August 11,
19 75. Report to Perry W. Barker
WA5IKU·QVS. 2240 Prichard Ln.,
Dallas. Texas 75227.

ROBBED : Standard 826M sIn
203046. Notify Jack C. Hemby, 3408
O'Hara Rd., SW.t Huntsvi lle, Ala.
35801. or the Huntsville. Ala . Police
Department.

AM
ELP

ABDUCTED: Motorola PT-300 sIn
J-28196. Nicad pack and charger
crystals 146.34-94 and 146.31-9 1.
Contact WA2AJQ or Syracuse. New
York Police Department.

LIF TED: FMD X sIn 090 in Passaic,
New Jersey on August 6. 1975. Con
tact Mike Stefanik K2Q HI, 504 Grace
sc. Garfield NJ 07026.

Alan Binkelman WN9RNS
N28W27535 Peninsula Dr.
Pewaukee WI 53072
691 ·4232

Lou is Bobrowsky
83 Shore View Drive
Yonkers NY 10110

I want to help stem the tide away
from ham radio. I have taught local
Adva nced class. and want to be of
help to others.

George P. Shanks WB5MAY
3165 Wh itemarsh Cr.

Dallas TX 75234

According to long-standing policy,
73 Magazine makes a continual effort
to match those in need of tec hn ical
help o r inst ruct ion with t hose who
feel they can offer it . If you find
yourself in o ne of these two cate
gories. please do yourself and amateur
radio a favor by contacting Ham Help,
73, Peterborough NH 03458.

Henry Schmelzer
7250 North Miami Ave.
Sidney OH 45365

I'd be glad to help Novices.
Dr. P. J. Lester WA9UCM

204 No. Park St
Strea tor IL 6 1364

I need help to pass that tricky
Amateu r Genera l Class exami nation. I
am a CBer and J wish to get off 27
MHz and into legitimate radio.

Charles L. Servais
4774 Falmouth

Shawnee Mission KS 66205

NEW! Fall Edition

brand new 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 list ing 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.
----- - - - - - ----------------- - ----

Name _

Address _

- .,
master charge... ..._....,o Cash 0 Check

City State Zip _

o BankAmericard~I 0 Master Ch arge ~
Card Number Expiration Date _

ONLY $1.95

Signature _

O rder now from :

RADIO BOOKSHOP. Peterborough NH 03458
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Dan Meyer, the chap who brings us the South\est Technical Products video
display and keyboard kits. Dan had a big surprise for me ...

from page 3

regular computers. The Altair system
can do just about anything one of the
S100,OOO computer systems can do!

There are quite a few games
available in Basic and, after a few
demonstrations of simple calculations
done with the Basic program, they fed
in , a Hammurabi game - a relative ly
simple game whereby you have to
figure out how much wheat to p lant,
how much land to sell or buy, etc., to
run a small mythical kingdom Unless
you are pretty sharp you end up
wiping out the country in short order
as I did. Probably the worst result of
this is an almost instant addiction to
computer game playing.

People's Computer Company, Box
310, Menlo Park CA 94025, has a
whole big book of games you can play
on your computer - book is $7 and a
bargain. The game programs are in
Basic.

Having heard horror stories about
some computer nuts getting so
addicted to the Star Trek game that
they have allegedly almost starved to
death rather than leave an unfinished
game, I found that MITS did indeed
have a program fo r said game. It is
fo rmidable, requiring 24k of memory,
and that isn't cheap even yet. Oh well,
it's only a hobby, right?

There are some exciting develop
ments on the way in bulk memory
storage devices - Sphere is talking
about having 1,500 Megabytes avail
able at a very reasonable (hobby)
price! Almost every day I hear about

another firm entering the field pro
ducing memory boards, interface
boa rds, computer boards, video
d isplay boards, etc. It's excit ing, and
there will be a lot of fall out for the
radio amateu r.

Most of this stuff is d irectly usab le
fo r RTTY and much will complement
slow scan. A whole new era is upon
us. I'm reading everything I can get
my hands o n so ,'II know what's
happening and be in on it - how
about you?

TUCKER AND JUGE
Wh ile o n my swing throu gh t he

Sou thwest I paid a short visit to my
o ld stamping grou nds in Dal1as/Ft.
\'\brth . Things have sure changed since
I lived there a few years back. I used
to live way out in the outskirts of
Dallas - this time the outskirts had
moved several mil es past my oid digs
and it was so lid houses instead of
fields.

No VISit to Dallas would be
complete without a stop at Tucker
Electronics. Jim has a fantastic thing
going out there - and a two meter FM
signal that lifted just about every
repeater for three states around. I
managed to get the re while Jim was
away o n vacation, unfortu nately.
Well, bette r luck nex t time.

Ed Juge was hard at wo rk when I
visited him and we rapped for several
hours. He's got a very good thing
going in Ft . Worth - and you'll have a
hard time find ing a nicer chap to talk
with.

I was hoping to find more fellows
to talk with on the repeaters, but
despite repeated attempts at raising a
contact, I managed very few. There
are a fantas t ic number of repeaters

l •

there, but I seldom heard more than
the 34194 in use. No, it wasn't that
my call tu rned them off, I don't t hink
anyone ever gets my ca ll right the first
time a round, and darned few the
second or th ird. I'm used to it now.
Oh, I spell it out, but t he call is
fo rgotten before I'm through giving it.
No, it wasn't anything personal
against W2NSD/5, just a current FM
way of life that I was bucking.

BDX SCDRE
The ads in a ham magazine are o f

partic ular interest to readers - we all
want to know what is new, where we
can save some money and (probab ly
most important of all) where we can
get what we want. Ads are the major
means for selling ham products, SO

they are of interest to manu facturers,
too. And since ads help pay for more
pages of articles in a magazi ne, th is is
another benefit to the readers.

The circle works out li ke t his - t he
more ads, the more articles; the more
artic les and ads, the more readers; the
mo re readers, t he more ads (because
there are more products so ld) . It feeds
upon itself and everyone benefits.

During the last quarter 73 has run
252 pages of ads, OST 180, HR 126
and CO 76 , near as I can count. Thus.
despite the stric test advertising policy
in the field, 73 has run substantia lly
more ads.

About that st rict ad policy - if you
ever have any legitimate gripe with a
manu facturer or dealer, please make
sure to send a copy of your letter to
me so I will know what is going on.
This particularly holds for dealers who
are having troubles with manu
facturers or importers. Every now and
then something comes up and only
after I have put so mething in print do
I begin to get the full horror story of
what has been happening. Please clue
me in when somethi ng is fishy.

For instance, there was one
manufactu rer who was shipping sets
to dealers and t hey were bouncing
back like rubber balls. Would you
believe eleven sets to one dealer and
not o ne single one worked right? Th is
advertiser is no longer in 73 ... but
you'll fi nd his ads in at least two of
the other magazines . .. good luck.
Another pu lled so many funny deals it
would take a book to reprint the
complaints . .. he . too, is advertising
in a couple of the other ham
magazines . .. good luck. How about
an outfit that will under no circum
stances make a refund? ... good luck
again ... with ads in two o ther ham
mags.
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The SWTPC surprise - a working computer unit using the Motorola M6800
chip. This was hooked up with the keyboard and video display for

input/output.

CLUB CLASSES

The bulk of the ham clubs have
instituted license study classes and
this is rapid ly becoming the major
interest of most clubs. The number of
amateurs the classes are turning out
has already had a very positive effect
on the amateur licensing situat ion and
the drop off in hams noted for the last
few years appears to have been
reversed . With more growth of club
interest in licensing new hams, the
whole Communicator License idea
may be out of date long before it ever
gets into final ru le making. It may
turn out that there was no real reason
for debasing the ham ticket to get new
hams, that a determined effort on the
part of the ham clubs was all that was
needed. I believe this is true.

I f your club has not yet gotten
license classes going, raise hell at the
next meeting and get things going. If
you are short of volunteers to give the
code or the theory classes, you cou ld
do worse than look into the 73
cassette tapes . . . a great many clubs
are using these with satisfaction . . .
and they save an awful lo t of t rouble
•.. the work is all done.

Remember the expe rience of many
clubs ... free classes do much mo re
poorly than t hose that charge a
nominal fee. It is a lo t easier to drop
out of some thing where you have
li ttle investment, so consider maybe a
$7.50 or $10 fee. This will give the
club some extra income for teaching
materials. If you think I'm talking in
terms of buying cassettes .. . I am ...
the whole set for the Novice exam
only costs $24 .. . and that includes

Continued on page 152

fox hunts lead to more and mo re
enthusiasm ... and members.

I,

Icom East is in the Southwest - right? And here are the two Dallas chaps
behind Icom East: Tom Gentry and Fred Muller.

FOX HUNTI NG
There has been a substantial

increase in interest in transmitter
hunts of late. This may be one of the
res ul ts of increased radio club
activities, it may have to do with the
s un spot nu ll and a generally
enervating situation on the OX bands,
or it may be one of those cycles which
has yet to be identified as to origi n.

Let this be public notice that 73
magazine is interested in getting
artic les on fox hunting equipment and
on unusual fox hunts . . . ho pefu ll y
with pictures.

Not a few club officers may have
detected a corre lation between club
activities and club membership.
Business meeti ngs gradually smother a
club. whi le license study classes and

if many readers agree with me either
. . . I only ask that they think .

I

Disclaimer .,. there are a few
ma nufacturers who won't advertise in
73 . . . they don't like the editorials
and feel that they can force the
editorial policy to change by refusing
to advertise . . . that won't work :
Only letters from readers will do this,
since 73 is in the business of providing
a magazine to be enjoyed by readers,
not to express manufacturers' beliefs
. .. unless they want to buy the ad
space, and then they are welcome to
say anything they like as long as it
doesn't open us to another damned
law suit . At any rate, just because
someone is not advertising in 73 it
doesn't mean that we won 't take their
ads ... I wish it was that way .. . but
not enough to turn the editorial
column into a lily-livered committee
effort. The fact is that I will continue
to say what I want to, whether I agree
with myself or not. I really don't care

And how about the manufacturer
who has been shipping sets COD,
knowi ng they are defective? The sets
come back for repairs and are
promptly resold to other COD buyers
.. . good luck. The ads for this bomb
are not in 73. You like antennas? You
may be lucky enough to spend a
bundle and get something that works
almost as wel l as a piece of window
screen •. . but not out of 73 . . . and
good luck to you. Or perhaps you'd
like to buy some antenna kits which
turn out to be inferior grade
aluminum tubing and a set of mlmeo
instructions telling you where to drill
holes and how long to cut the
elements? ... they're cheap, but you
won't find 'em in 73 •.. I'd tell you
where to look, but you'd accuse me of
being rotten to someone. Good luck.
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Startling
Learning
Breakthrough

L

e· • e
NQ'V~:;;IC;;;E THEOR Y TAPES

Set of 4 Tapes only S 13.95

You' ll be asloun~ 81 how really !,mple
the theorv ;$ when you hear it I!~pla'ned On
lhese laPl" _ Three lapel 0 1 theory and o ne of
QUt!'STio ... and ""S""'l!n from the la reSl NOIIiee
e><;1'" ~ you the edge '!"OU need to e-eeee
Ihroulto your exam.

73 is in .entlted in help ing ge l more a ma
leurS , I<) we"e gi"ing YOU the comple ll! set 01
fou r tapes fOl' the incre di bly lo w pr;D1 of
ON LY $13.95.

Scientiils neve p roven that you lea,n Illite.
by lis ten ing (hen by rea di ng because yo u can
p laya casse t te tape o ver IIndove. in your spare
li me - even ""hile you're driving ' You get more
and more info each lime you hear il .

You ~n'l progrl!S$ "';Ihou l solid funda.
mentals . T"- lour hour-lo ng tap" gi..- YOU all
!he lBsia you'll need t o PaSS the Novice pam
_Iy. You 'll have an unden: landing of ,he
t-ics whic h MI l be invalua ble 10 YOU lor the
resl of your li fe' Qln you alford to take your
Noyu exam withou t Ii.", lis t ening 10 your
(apes ]

Ha m .adoo is too a t a hobby fot u , 10
keep it to oune"' LeI', I" t he~
world a bout it! And ....t ben wrt
t han by _ting t h i$ a11rae l;",.

....n bumper stidl•• o n you ' CI" II ',
only ~ _ and n·, pn-hot_nl 10

you Cln _ it . ...n at n ivhl . Go
ahead .•• SPREAD THE WORDI Ord...
y oun TOOAYI

OIGITALCON TROL
OF REPE ATERS

sollbou nd $5 "-d bound $ 7HIr. ·, • book fot t he
FMir who w~nt' 10 design
and build a d illil. 1' .pe.I. ,
con t .ol syste m. Co nt~ ins

Ie(:l io",," o n ' .peal..... , ba,io;:
10 lli o;: fun c t ion, . lo gIC
o;:;. o;: u it d ..ign. con trol
syst.... . support o;:i'cu,a.
mob il . installa lio n"
10 u ch ·10 .., pi", a speo;:ia1
,.o;: t'o n on a .. ....n'··
..pea... co nt.ol , y".m.

o Novice Theory T apes $ 13.95
o Bumper Sti ckers .50 ea.
o Sol id State Projects$4.00
o V H F Projects S4.00

2M FM Handbook
o Hardbound $7.00
o Softbound $5.00

o Rf and Digital Test Equ ip. $5.95
o Pract ical Test Inst rument s $4.95
o Novice Class Study $4 .00
o General Class St udy $6.00
o Advanced Class $4.00
o Ex tra Class Study $5.00

Digital Control of Repeaters
o Hardbound $7.00
o Softbound $5.00

4 STVD Y G UIDES
IIO OVICE - 14 G E S ER AL - 16
ADV ANCE D - 1 4 E XTR A - U

FCC . "a... 101 you KII•• d ? F. ""I.a t ld by
Ih lOry fu nda ma nllb ? ThII'I., no ... d 10
worry . 73', fou r Lie...... Si ud y Guidet. will hllp
you b,een throu llh any of the fou, t oullh
.... ... ! They .'. t he O N LY gu ide' which 0)... .

A LL t he ma'.,~1 yo u will have t o know. Many
a ma l. un f ind thet Olll q uic k ....dinll th,ouvh
OUt gui d.. is l nouvh 10 get t ham through w ith
no , _t.

-_.
n.2_ F. " ._.. ..._

..---

2 M FM HAN DSOOl(

N.dbDu nd $7
softbound 55

Conta,," a lmost ....ry 0)...

Cliuble CItO;:UIt lhoot mivht be
rwedad l ot ......ith a . I paa ter .
Al l ci. O;:U;1I u p ll inld in d.tail .
Al l aJl)ee:t , cover. d. Irom t he
opera ta . 10 tha . nten ... .

PRACTICAL
TEST
INSTRUMENTS
YQU CAN BUILO

3 7 simple test
instruments you can
make - covers VOMs, _
V TVMs, semtco n. -
ductor testing units.
dip me ters, watt
meters. and just about anything else you
might need around the test lab and ham
shac k. 54.95

Stat e=,-__ Zip, _

o Master Charge

..
A must l ot t he VHF QP .

Open;ng o;:haP'l rs o n opetating
prKtio;:n a nd ..n in{! ltat1e d i n
V H F, bOlh AM and FM .
lollo_d by 58 o;: hap le", on
building uM l ul le,1 equip menl ,
modify iOll e .. ilting a nd , u , p lu ,
pa' .

VHF PROJECTS F O R
AMATEUR AN D
E XPE RIM ENTER

o BankAmericard re.
Expiration date _

City, _

DCash DCheck
Card No. _

SO LI DSTAT E
PROJECTS ..

Mor. thoon 60 pro i-cU of
'n.....t t o anyo.. in .Iec·
tro n>CS.. The .....iee. .anV- fro m
a lli mp" t r1lnsaltO' Ioft l ... 10 a
hoom TV •• can..... This o;:olleo;:tio n
..ill ha lp you bKOma mota inti ·
mal.ly a<:qua inl ad ..il h nnen.
ICf; a nd v. ra o;:to "" . 10;:.

RF burst, funct ion,
scuere wave gener
ators. variable length
pulse generatol"$
100 kHz marker, i·f
and rt sweep gener·
etors. audio OSC, af/ rf signal injector, 146
MHz synthesizer. d igital readouts to r
counters. several cou nters, orescale r, micro
wavernete r, etc. 252 pages. 55.95

Signature' ~ _

To tal enclosed $, ---:-_~~~

U rdrr Jrvlll: 73 MAGAZINE, Peterborough NH 03458

Name _

Address _

RF and DIGITAL
TEST EQUIPMENT
YQU CAN BUI LD

LATEST RELEASES from 73 publications
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James F. Reid W8L WS
4 Lawn Street
Ashley OH 43003

nfro e

es

Portable and Pract irul

•

T he following describes an effo rt to
provide an operating co nsole that

would fit the following requirements:
1. Ease of const ruc tion.
2. Functional efficiency .
3. Minimum fuss to disassemble and

move.
4. Cheap, to ma tch my basic natu re.

OCTOBER 1975

The pedestals consist of two two-drawer
fil e cabine ts (approx imately 30 inches high).
These fil e cabinets provide space for a ll the
accou trements that normally are stacked on
top of the ham gear. The desk top consists
of an unfinished door, i.e., unfin ished in the
sense that no holes have been bored into it.
The to p shelf is another door about one foo t

•

\
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Fig. 1.

wide. I was told th at this narrow door was
used to construct folding doors. If this
narrow door is not availab le in yo ur area a
2" X 12" will work just as well.

The three pieces labeled "A" are 2" X 6"
X 12" and provide su pport for the upper
shelf. .

The end pieces labeled "8 " are 3/4 inch
plywood. The middle "A" piece is held in
place by th e weight of th e equipmen t on the
upper shelf. The two end assemblies
(consisting of "A" and " 8" glued together
with contac t cement) are hel d to the upper
and lower doors by long wood screws.

The whole upper desk assembly is not
fastened to the file cabinets but rests there
of its own weight.

None of the dimension s are crit ical and
probably will vary according to th e materials
o n hand. I would suggest that you ge t the
doors fi rst and then cu t every thing e lse to
fit. To obtain the doors as cheap ly as
possible, try visiting o ne or more lumber
stores and ask to see their dam aged doors.

You can usually find one or more with
o nly a minor blemish, which can be hidden,
and the sto re will prob ably part with th em
for o nly a few dolla rs.

A coat of varnish will keep a ll wood
surfaces from becoming dirty and may even
convince th e XYL to let you bring it into
the house.

. .. W8LWS

•

lieu balteriesl
POSTPAID USA

Only
$37.50

• Precision crystal

• Fully guaranteed

CR

."
~•.'

100
50 11 ,.....

'-

• Markers 01 J00, 50, 25 , J0 or 5 kHz se
lecled by 'rant panel switch .

• Zero adjus' se ls 10 WWV . h :c1usive circui'
sup p resse s unwonted markers .

• Camped rugged design. Attractive , com
plefelv seU conta ined.

• Send lor free brochure .

A lso 2 0 wa tt P.E .P. Walkie Ta lk ie. 400 to
6 0 0 watt m onobanders, receivers and multi 
band t ran sceivers, V H F · FM Mob ile base and
repeate rs. We accept Master Charge, Ba nkAmer
icard or certified ch eck o n mail o rders. Please
include charge cards account number and expi r 
atio n date.

FREQUENCY STANDARD

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

NOW THE AMATEUR
CAN BUY COMMERCIAL QUALITY

SSB EQUIPMENT
(Present users include foreign

government agencies)

Solid State 2·30 MHz Linear Power Amplifiers

1. CA250AA : 250 to 400 Watts P.E .P. input
power with as little as 2 to 5 Watts drive .
12VDC. $299.00

2. CR500AA : 500 to 700 watts P.E .P. input
power with as lit tle as 4 to 10 watts drive.
11 5/ 230 V AC $599.00
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ware $0.99 ea. ppd.

USED HAM GEAR: Guaranteed operable. may
need calibration (only if you're really fussy)
HALLI CRAFTE RS - HT-46 80-10 SSB t rans
ceiver-1 50 Wpep, V FO a ll m od es new final,
checked o u t $149.95
HALLICRAFTERS - HT -41 1200 Wpep l inear 
same size a nd style as HT-37 exciter. Good
condx. ckd out $179.95
EICO Model 753 TRI -BAND SSB T ra nsceive r;
8Q.4 Q-20M, 150VVpep less tha n 20 hours use.
6 14 65 in fi nal - com plete w ith A/C Pwr. Su p p ly
a nd Spkr $149.95

VIDEO DISPLAY TERMINALS. We sti ll have a
few V DTs. The response h as been tremendous
and \MO! 're doi ng our best to keep u p wi th the
orders. Please bear with us. If y ou haven ' t
ordered yours yet, please do so a t o nce. We will
not be able to offer this item again o nce ou r
present supp ly is sold; don 't be d isappoi n ted 
p lace you r o rder now - we shi p o n a first come,
first served basis an d we sure d o hate to send
o ut-of-stock le tte rs. Runs up the overhead, y ou
know!

COMPUTER GRADE ELECTROLYTICS
-(RFEI * 36,000 M F D @ 30WVDC w /mtg hard-

r
I

On all po stpaid orders, please ADD $.50 to cove r h andling costs.
Orders shipped same day in most cases. All p rices su b ject to change
without notice . F .O.B. ware house . Se nd SASE for li tera tu re.

6 KI NG RiCHA RD DRIVE . LONDONDERRY. N. H. 03053

60 3- 434 ' 46 44

~====

RFE * - Removed f ro m operatio nal equipment.

f~ I I'
?J

8ANKAMlRICAIIDmaster charge
'.. ~,, --'"..

•

POWER SUPPLIES: All regu lated , with o u tp u ts
as indicated; LAMBDA Model 25 ; Bench model
in cabinets, fr ont m td ctr l variable from
200-325VDC @ 150ma __. _ _. $9.95
LAMBDA Model 28; Same as above except rack
m td a nd voltage contro l on rear dec k . . . $9.95
LAMBDA Model 29; Same as Md1 .28 except
output is 1DO-200VDC @ 1DOma. . $8.95
LAM BDA Model C281 Rack Mtd; 125-3 25V DC
@ 750ma.. _ _ $14.95
LAMBDA Model LA-100-0 3 B, a real beauty fo r
soli d state bench sply; O·32VDC@1 0am ps $29.95

HEWLETT-PACK AR D Model 71 2·B; Well regu- I-:= = = = = = = = = = = = = = = = =t
lated la b type supply in cabi net; full m ete rin g t
and variable 0-500VDC @ 200ma., O·150VDC @

5ma (biasl, in perfect condx $49.95

USED EQUIPMENT SALE : All used equipment is so ld as is. FOB ou r warehouse. We guarantee that
all items are either fully operatio nal or require only m inor repairs . We will glad ly ch eck it out and
restore to perfect o pera ting co n d x: call or write for a quote .

OSCILLOSCOPES: All work, bu t need calibra
tion a nd/or tube changes ; C RT okay :
T EKT RONI X 51 7. Wide band. fast risetime. High
intensity blue phosp hore. Complete w/P .S. and
manuals $99.95
HEWLETT·PA CKARD. Model 185A w/ 187A
dual trace plu g-in camp I. w/d ual h i imp .p robes.
In cab $79.95
A.B. DU MO NT 4 01 AR. General purpose, rack
rn td. 5" CRT _ $49.95

MISCELLANEOUS: Some o ne-of-a -ki nd , m ostl y
lab q ua lity an d m o st in good condx . May n eed
mino r repair SKl Fast Rise Pulse Genera tor -
good fo r d igita l work , $29.95
M EASU REM ENTS COR P. Standard Pulse Gen.

Mod.1 79; 30hx·100kHz, 0.100 volt output, 1-::===================1
w idth va riable fro m .5-60 rnicrosecs... .. $49.95 r
NEMS-C LARK E Panoram ic Disp lay Md 1.30o-1 :
Inpu t frequ ency of 21.4 MHz; 3" CRT, rack
mounted, good fo r 2 1 MHz I F rece ivers u sed in
sate llite work $59.95
COMMUNICATIONS ELECTRON ICS - Multi
coupler ; Passband f rom 150 kHz to o ver 28 MHz
@ 1 5db; 117/230VAC bui lt-in pwr.sply; 16
RCA 7586 Nuvis tors gives 8 outputs from o ne
inpu t $29.95
Berkey COUNTER Mod. 7370 - 7 d igit cou nte r
with crystal ti me base in oven. Operable. Good to
m o re t han 20 MHz $89.95

IC/OP AMP PWR SUPPL Y XFRMR-(RFE) *
BUI L D YOU R OWN IC OR OP.AMP. POWER
SUPPLY US ING TH IS RUGGED TRANS
FORMER : Dual 1 17 VAC inpu ts . either 11 7VAC
or 235 VAC O UT PUTS: Th ree secondaries 

================:::::j 22V A C @ lOAMPS: 30VAC @ 5AMPS; 12V A C
@ 2AMPS; all center-tapped , . $5.95 FOB

IC*IC*IC *IC *IC*' DEAL. S IGN ET ICS DTl DIPs
o n boards. At leas t 50 various ICs o n each board ,I-::===================::j gold pla ted fi ngers. several caps and so o n . Somet- o f each of ST616A, ST620A, ST659A, ST670A ,
ST680 A - all good popu lar n um bers incl u d ing
JK F.F. • Buffer/drivers. quad NAND gates. etc .
Use board as is, or remo ve fo r only ten cents per
DIP - One board $4.95;2/$7 .95 pp<!.
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Bill Hoisington Kl eLL
c/o 73 Magazine
Peterborough NH 03458

The 432er Goes Power

- Like 1100 Milliwatts

T he success of the low-po wer 432'er on
the air, running only about 150 mW rf

o u tpu t from a KMC 2N2502 , which is an
e xcellent device but relatively low power,
and the availability o f the famous 2N3866
UH F mediu m po wer device in a low cost
amateu r vers ion, lead natu rally to the addi
tion of o ne of these (why stop at one?) to
the o riginal syste m. A study of what is
needed to do this reveals quite a list.

The Device

Talks with o ther people and my o wn
studies so far indicate o ne ca ndidate and o ne
o nly, fo r a low cost rig wit h dry ce ll battery
po wer for portable and mo bil e use o n 4 32
MH z.

Heat Sinking

At 100°C , which is only boiling wa ter
temperature . allowable dissipat ion must be
cut down to arou nd 60% for th e devices to
be used , so if we ca n keep that case
( transis tor met al ca n) close to 2SoC we 'll do
beller on the air. We did .

Dc Voltage

This is defini te ly se ttled at 13Y,V, as fro m

132

a car battery and under modulation you
have to allow for times two in collector
voltage, which is right up to the 28V rating
of a lo t of devices. The 2N3866 is a real
gem in th is respect though, w ith a 55V
ra ti ng. Shouldn't have any modulation volt
age trouble with it.

Gain

From RCA and Motorola work on popu
lar UHF devices, just don ' t expect 10 dB on
432 Mllz. Prep are to be happy with less, like
6 or 7 dB of gain . Plen ty of the la test
commercial circuits are shown wit h gains of
from 5 to 7 dB.

Circuit

As you will see, this quickly gets tied in to
th e heat sink design because while a "nice
lit tle coil" can be used, it wouldn't conduct
or radiate much heat. So lots of nice copper
strap is used , wit h solid metal contact fro m
collector o ut thro ugh several inches of cop
per .

Neutraliz ation

We just might tackle tha t one yet , which
can be real crazy o n 432 MHz . We haven' t ,
so far.
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Power Measuremen 15

Always troublesome at UHF for a home
brewer amateur, we still managed by using
three of those no . 4 8 bulbs.

(6 TI'iRU cs
100,F" ()IPPED -e, C!-f "MICA H

~c

"1f 't ~[2 H f--€
.;~ ~,1.3

ce cs

ca ,r wWI

2 ~2S p r I
w I "0' SEE

~J~Iz 2NJ8' 0; no 2

"I 2-2SpF"

R2 CJ I 000

2 1SEE ' M

F"~c
"32 M

"
:-.: RJ SHIELD

i?",.), '" lo ,r
..IC»lNSON
TYP[ "M "

NOTES
L C2 ' CS ARe a 421-

2. CIO ARe o 400.

The 2N3866

If there is any transistor th at can take the
place , in solid sta te, of the good old 6AF4
tubes for UHF, this is it. It is apparently the
bes t-known device fo r UHF. For powers o f
up to a watt (with 28V) at 432 MHz, and
low cost, the 3866 is my ch oice.

Here's what the RCA " Transisto r, Thyris
tor, and Diode Manual" prin ted in May 1969
has to say about it: "Transist or dissipation,
5 w atts." Ye s, five watts! However, the case
must be kept at 25 for that amount of
power. Further, "rf power output, with 28V
de, H4W at 45 0 MHz." Note that 28V de
again. You could use that mu ch de but you
could n' t use it safely with 100% AM . Any
way you 've only go t 13 Y,V in the car. And
you would have to push it with 200 mW
input at that. I really don 't see wh ere they
get that 5W input figure . I'll have to ask the
boys down in Somerville, N.1 . the next time
down there.

At 400 MHz, effi ciency is listed as 4 5%.
We ap pea r to be getting ove r 50% in this
model, so that's all right. So far as gain is
concerned , I see listed for this item various
figu res at and around 7 dB o r so , again at
28V. We fin d 6 dB or so, using 13Y,V. Good
enough in that department.

ISO loA.
INJ-U
"J2 ...

I.' sv
"""=._-----------~"· 0 - ~ p

00.

There are probably more things to co n
sider, but here are 13 already .

Fig. 2. Schematic of the 2N3866 r t power ampli·
tier. 432 MHz .

Ll, COPPE R

COLLECTOR RETURN,
COPPER STR AP INSULATED
GROUND PLANE

SOLDER

F" IBERGLASS

COPPER-CL AD
BASE PLATE

T IJ .SV

Collector Efficiency, Final Stage

Mo st commercial circuits wind up with
between 40 and 50%. I'd be happy with
that. It actually looks better, like over 50%
right now.

De Milliamps

The total o n-the-air-current is ge tt ing up
there pretty well , but so far not over ~ the
maximum of 500 mils indicated by Union
Carbide for their lantern batteries. The total
came o ut at 175 , so we 're still ok o n that
one.

Shielding

We used some . At a milliwatt up front,
and 600 m W leaving for the antenna this
could be important. But it didn't turn out
too badly .

Fig. 1. Good heat sinking at 432 MHz.

Overall Stability

This of course is very important , as you
will See later in the sect ion o n "Words of
caution ."

Modulation

We've got a little 3W af ampli fier wa iting
to be used, if the one watter won 't do the
job . Presumably only V,W is needed .

Power Out
We're shoo ting for as much as possible

with the 13 Y,V car battery limit. Looks like
600 mW as of now, for one 2N3866 running
cool.
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Power gain .

Times. In Power
2
2%
4
5
8

10

dB
3
4
6
7
9

10

Table 1.

A Word of Caution

While mo st wri ters of books on so lid
state devices, and I am includ ing here manu
facturer's handbooks, applica tion notes,
specifications, etc., naturally enough like to
present the merchand ise for sale in a finish ed
fo rm ready for th e customer to use. some of
them do mention trouble once in a while.
And I am among the first to congratulate
them on a job well done in producing
transistors that d o last for years and are
repeata ble and usable at UHF. It certai nly
isn't easy. My hat is off to RCA in part icu
lar , both for producing good devices, and for
being realistic about th em . An example of
this can be seen in their handbook men
tioned above. " Various kinds of instabilit ies
can occur in frequency-multiplier circuits,
including low-frequency resonances, para-

some six or more sq uare inches of copper
plus three or four more of insulating sheet
contac t, which , if needed, can be of mica
with silicone grease. I don 't think that will
be needed though . It wasn't.

Also . as you can see fro m Fig, I . the
collector return plate is at rf ground and
therefore can be o f any size needed , as long
as you can fit it in. It does have the
modulation voltage on it. bu t at a low
impedance, lookin g like about 170 Ohms at
present.

With 1100 of de power L1 hardly even
gets warm enough to fee l any heat. More
details in the circuit section.

Heat Sinking

This is probably th e best place to start
the detai ls because that li ttle tin by itself
certainly doesn 't radiate or conduct much
heat. On th e othe r hand UHF circuit ry does
not do too well with large pieces of metal
wrapped around the collecto r, unless of the
proper shape as you will see la ter.

You could t hink of a Berlo x ( RCA trade
name for their Beryllium-o xid e) collec to r
stud, which is a good conductor for heat
waves and at the same ti me a good insulator
for UHF. Quite handy but the cost questions
enter then a little too strongly .

But once again, d on't worry . We already
have a good circ uit among several worked
out during the developme nt of the 4 32 'er.
This is th e o ne using a large copper strap for
the collector circ uit, solde red to a large
copper collector-ret urn ground plane which
itse lf is isolated fro m ground by an insulat
ing sheet. Figure I illustra tes this prin ciple .

The collecto r is soldered directly to L1
(see also Figs. I , 3 , and 4) , the copper
collecto r strap, which is ~ in , wide and high
Q. The heat genera ted in the transis tor case
can then go directly to L1, and from there
with direct metal contac t right to the collec
tor-return primary baseboard. Now you have

.,. 13• .5 V
~OVLAT(D

COLl(CTOR 
P(TVRN- BYPASS, CJc r

BASE PLATE

~ "l ll SHIElD~l.::~~E:;J~ "l ll
o lBERGlASS r- HIGH , IBERGl ASS

....OTES'
I. Q t SOlDE REO TO Ll rve" FRO"l COLO END.
a, CS SOLDERED TO I I . v e - ,ROM COlO END.
J. a l BASE l EAD IS INSUlATED ,RO"l CJ.

Fig. 3 . L ay out and top view of th e rt power
amplifier at 432 M Hz.

Fig. 4. Side view of th e 2N3866 power ampHfier at
432 MHz.
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s W.1l

$21.95*

QUEMENT elECTRONICS
1000 SO. BASCOM AVE.

SAN JOSE. CA . 9512B

SWB-2

"~VY ~~~!!!!!U!!!\...~~
P.O. Box 961, Temple City, CA 91780

500 MHZ SCUlR MODUl(
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SWR BRIDGE READS FDRWARD &
REFLECTED POWER SIMULTANEOUSLY

'EASY READ' METERS

DUAL l QO-MI CROA MP MET ER MOV EM ENTS

LOW INSERTION LOSS SIZE 5X2X2

MAY BE LEFT IN LINE UP TO 2.000 WATTS

3 TO 150 MHZ

ADD $1.50 FOR POSTAGE

Calif. residen ts add Sales Tax.
* pric es su bjec t to c nonee withou t nolice . . .

OUR BEST "HAM " BUY

Only 1.55 x 1.65 x.4 mcnes
Fits right into existing equipment

High sensitivity: 35 rnv, at 500 MHz
15 mv, at 150 MHz

Input impedance: 50 Ohms
Requires 12 to 15 V de at 100 rnA
max.
TTL compatible output FIN!l 0
Overload protected
PS-M presealer module wired & tested

$ 99.00 plus $.85 shipping
WRITE FOR DATA ON ENTIRE LINE OF
PRESCAL ERS
All orders please ad d $. 85 for shipping Calif.
residen ts a d d 6 %saJes tax

TI-lIN COPPER TAa1/"-WIDE, Jj&- LONG.
ADJ UST ' OR lAATCI-l
AND LOAD.

(
PINK 8EAD

, NO. 4& OR 4'

GF/OVND
PLANE

CO..LECTOR
RETURN STRAP

Fig. SA. Side view ofrf power indication.

metri c oscillations, hysteresis, and high-fre
quency resonances:' In part icular the
"hysteresis" refers to " discontinuous mode
jumps in output power when the input
power o r frequency is increased or de
crease d ." That last sentence underlines the
reason for my continual effort to obtain
what I have been calling smooth tuning and
opera tion .

RCA goes on to stress as a ma in cure for
this the use of the grounded emitter. You
will notice all grounded emitters in my
circuits, simply beca use they work better.

I have to hand it to RCA once more, for
their ad mitting that fo r UHF an d micro
waves, plast ic packages, wi th power, have
not proved sa tisfac tory . T hey say that the
high power combined with the high frequen
cy and the small sizes an d small physical
separa tions inside the plastic devices fo r
UHF and up tend to increase the chemical
leakage difficulties to a grea ter exte nt th an
with the h ermet icall y sealed u nits .

That's enough o n this su bject for now,
just don't expect to " solder wire A to post
B" and h ave it perfectly right th e fi rst t ime
in solid sta te UHF. It mi gh t , an d then aga in
it just might not.

Dead Soldiers

As usual I burned one o ut. However , the
methods used (to burn it o u t ) are easy to
avoid in th is case . L ) Don 't o pera te wit hout
an emi tter resistor ; and 2.) don' t use an old
tube power su pply in order to see what
happens at 28V. I saw all right , o pe ra ting
without the emitter resistor and with that
supply, which gave poor regulation (for
transistors) at 28V.

I can blame the absence of the emi tter
resistor o n reading too many books. Or is it
not enough? I see plenty o f circ uits with out
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Fig. SB. Top view, rf power indication .

The Input Circuit

There is a compromise here, as usual.
Read the " Word of Cau tion" sect io n again
for some o f the reasons. The base circ uit can
be tuned completely but you rea lly have to
watch fo r self oscillation then . The compro
mise b it is fu rnished by C I0, which, in the
language of th e a rt , "ca ncels out the induc
t ive react ance of th e base and emi tter leads."
Sure, it d oes that, which simp ly means that
the base, C ia, and the emi tte r, are no w
tuned to 43 2 Mll z. But , d ue to the fac t that
there a rc ex te rna l leads and " th ings" which
are t ied o n, like the various internal resista n
ces and capacitors inside Q I, some of which
vary as each rf cycle progresses, you can
really only ho pe and try . In this case it did
give a little bo ost to the drive, and makes
input cable match ing more adjustable. With
the use o f C2 and C I0, Q 1 can be driven u p
to 100 mils, and has a nice collec to r curren t
dip down to about 20 mils , when LI is not
loaded . This is p leasantly remin iscen t of the
tu be final plate dips that were with us for
some 30 years past. It also produces a nice
visible spark o n ap plying th e pencil test.

After trying various chokes and coil
combinations, the base resistor R 1, a Sf!
wire-wound Sp rague, was se ttled o n as pro
ducing smooth, non-spurious, non-lo ckup
tuning. It is almost an in ch long and acts as a
cho ke as well as limiting the base-e mitte r
cu rren t. I t works.

The emitte r circuit is of course well
bypassed by the cop per pla te job C3, shown
in Fig. 3. R2 lim its curre nt to preve n t
locku p and burn -out , and R3 allows adjust-

tune the base or not ; value of emitte r
resistors; collec tor curre nt. listed as J ma xi
mu m of 400 mils: what point on LI to tap
o n the collector; and where to tap o n the
o u tpu t capaci tor. All th at should give us a
good increase ove r the 150 mW so far
available from the 432'er, bearing in mind
that the 3866 is a 55V rated transistor and
we are shooting fo r 13 lh: V opera tion as
dictated by a car battery as well as portable
use . Figure 2 shows the schematic with
compone nt values. Figure 3 has the layo u t
and dimensions, which are very importa nt,
of C3, C4, and ll. T hese are all made o ut o f
co pper shee t. Figure 4 shows a side view.

SHOULD LIGHT
VP TO OVER 200
l,I lLLIWATT S EACH.

c r

that resi stor but a t least with the 3866 ,
don't o mit it. It kept lo cking up at 200 mils
wi t h o nly about IO V o n the collector, and I
fina lly fou nd thai even a 1n resisto r in the
emi tte r avoi d ed this special kind of nasti
ness. You will sec 2D. in the fina l circuit.

But no t befo re I'd acq uired another dead
soldie r. This came about with that 28 V
supply , because afte r check ing a lot of gai n
figures I realized that most o f them call ed
for 28V. My actual voltage o n the collecto r
a t first stood at a lo w 10 , so I plugge d in th e
HV supply and was pushing up the Variac
and the 3866 rf o u tp u t b ulbs were beginning
to glow like Christmas tree lights, when 
POW - some th ing jumped and that was it.

So back to th e lantern ba tteries I went.
They say that a man wit h a house is always
coming o u t o f a h ardware sto re. Well, so is a
man building a portable battery rig trying
for a watt o n UHF!

Looki ng in the books again (it may be
fa ta l b ut I'm just a hopeless add ic t I guess ) I
fi nd most mobile rigs are list ed with a 13lh:V
power su pply, not just 12V , o r 10, as I
happened to have . So I cut one of the 6 V
lantern batteries open and added o n a fe w
more cells to the 43 2 'er main su pply. It 's
easy o nce you o pen the sard ine t in they 're
packed in, because they're not even solde red
toge ther. Anyway, I've got around 14V no w,
fro m a batt ery su pply, and things are lo ok
ing good .

r +IJ.SV

The Circuit

Here we get d o wn to real details , wit h a
fe w im portant qu estions to solve, such as to
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1- 5 0 0 M Hz PRECISI ON TE ST IN ST RUMENT S

WORLD 0SLBUREAU

Coli or write fo r complete ca ta log

FIBERGLASS ANTENNA
CENTRAL INSULATOR

Completely watertight with SO
239 inside to prevent water going
to coaxial line. Price. $5.95
Central insulator only without
SO 239. Price. $1.95
Heavy duty 2KW PEP TRAP
80--40 tension resistant = 1000
LBS. could be used on guy
system. Price. $18.50

Pos t paid - Q ue bec res idents add 8% tax

Jac Tenna Electronic
13850, Rte. Marie Victorin,
Tracy, Ouebec Canada

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to handle a ll of
yo u r Q S Ls to a ny where; ne xt d oor\ t he next
state, the nex t county the who e world .
J ust bundle t he m up (piea se a rra nge al p ha
heli cally) a n d se n d the m to u s with p ay 
m ent o f Bt each.

Also a complete line of RF test instrumen ts for labora tory ,
field, a nd production test ing incl udi ng hybrid spli tte rs a nd
combiners, impedance (retu rn loss) bridges, precision
terminations , ana lysers , compa ra to rs, solid sta te sw itches , and
filters .

Of specia l interest to horns: A82 Series Ampli fiers , very flat,
20 dB minature amplifiers; A61 High Output RF Detector ,
fla t ! . 1 dB 5-300 MHz a nd A33 Half Wove Detector; A73
Series Direct ional Coup lers, 1-500 MHz in a single coupler,
20, 30, o r 40 dB mi n di rectivi ty , medium power a nd duol
versions; A65 50/75 ohm Impeda nce Converter for converting
50 to 75 ohms o r 75 to 50 ohms with . 25 dB max loss I

WI D E BAND E N GI N EE RI N G COM PANY , I N C.
P. O. Box 21 6525 Phoenix, Arizona 85036

Phone (602) 254- 1570
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$1 .98
.99
.99
.99
.99
.99

- WE GOT 'EM -

KENWOOD, COLLINS, DRAKE,
SWAN, YAESU, TEMPO and many
more In stoc k. Good selection of
used equipment. See us. for quick
cou rteous service.

Serving amateurs since 1928
CONTACT THE MOUNTAIN BOYS FOR ALL YOUR HAM NEEDS.

DIG ITAL FREOUENCY COU NTER

MA S TfR CH.'oRGI! - flA N K OF A ME RI CA _ '''''''fO',I. Tf OH/VERY FROM S TOCK

FRECK o&.upply
co nc.

33-.<10 Boltmcwe Aft..... P.o. 80~ 1187, _lIe NC :18801
Phone (704 1 2!i4 9 5S I

ALOELCO SEMI -CONOUCTOR SUPERM A RK ET
INTRODUCTORY SPECIAL
5741 Linear Op Amps 14 Pin DIP
101000 Volt 2 Amp Rectifiers
10 Germanium Diodes lN34
10 S ilic on Diodes lN4148
10 NPN Transistors 2N3904
10 PNP Transisto rs 2N3906
10 Power Transistors Assorted

Ger ma n iu m & Silicon 4.95
10 Zen er Diodes Asso rted Unmarked 1.98
10 Asso rted les All Marked 1.98
100 Assorted Rectifie rs 1 Amp Un marked 3.95
100 Assorted Transistors Unmarked 6.95

POST PAID $5.00 Minimum SEND F OR
COMPLETE L IST

,\ LIl ELCO P.O. Box 341. Dept. 7
• Lynbrook, New York I I 563

5 0 H z t o over 250 M Hz - 8 digi t L E D o tsp tev
less t h an 9 0 m V t o 4 5 MHz - le ss than 250 mV
to 250 M Hz - packaged 10 MHz clock - + 1
PPM stability - A C or DC operation - wired
and tested . CALL OR WR ITE FOR DETA 1LS

em
AND PR1CES

• Electronic Development, Inc., P .O.e• Box 951 , Salem, Oregon 97308 (503)
399·9660.
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TRY SURE MASTER CODE CASSETTES!!

DIAL

4 6 OF! 4 ' : 111 111 _111
\ f I I,

, ,
I

I !I
,

I \ I I, ,

000

:.l

C ~

Rf Power Indication

Th is has always been a particular problem

Fig. 6A. Drawing of a sample dial caubrancn , with
3 dry celJs, a 1DOn pot, and one No. 48 bulb.

ment of the collec tor curre nt which is
running around 80 mils just now.

Automatic protection circuits can be used
to limit to tal destructive current, but they
require several transistors and diodes and
more circuitry, whic h is not compatible with
our ma in design requirement of the basic
power amplifier without frills .

A shie ld was included as in Fig. 3, and I
do not recall any rf feed back oscilla tion in
more than a day o f tuning up . The base and
emitte r lead s go th rough a ho le in this sh ield
about 3 /8 ths of an in ch in d iameter. No t too
critical, I'd say .

The collector is soldered d ire ctly to LI ,
after cutting off the collec to r wire lead on
QI , which is not used in this 4 32 MHz rig .
Note as mentioned in the heat sinking
sect io n that the heat of the metal case of Q I
can now go directly to the copper st rap LI
by metallic conduction, and then on down
to the collec tor return plate, st ill by direct
metallic conduc tio n, as shown in Fig. 4 .

C I is a 10 p F variable capacitor and with
the co pper st rap LI shows good sharp tuning
when unloaded . It also shows good matching
fo r the transistor impedance and a son
cable o u tpu t line. Power is taken off LI
through C5 o u t to 12.

The plu s 131>V mod ulated comes in
through 13 and the usual 432 MH z filter
previously described. This is ten turns of any
wire , wound o n a lOOK resistor, bypassed by
four dipped micas, anywhere fro m 30 to
1000 pF soldered to gro und in four different
places.

That about does it for the circui t, and it
works!

B OX 191
CARBONDA LE . IL L

6290 '

ANTENNA CONNECTOR

TIME

DIPOLE

pRODUCTIONS

ELECTRONI C SUPER MART, INC.
2 19 West Su nr ise Highway, Freeport.
L1 , NY 11520, 51 6-623-3346-9

POWER SUPPLY KITS
+15v a t SOma $18 95

AN D short proof •

+5 or + 12 at 100ma P 0 S T P A I 0

IC REGULATED. All Parts Including
- Printed Circuit & Transformer. You
supply line cord. switch & case.

Pl ease specify +5 or + 12 regul ator
L IMITED SUPPLY SEND TO DA Y !

Dept 73 Box 741
Montreal, Quebec H3C 2V2 Canada

HRP ° PCII Wedll esday Nights ', il /1 I'M

200 MHz freq . cou n ter kit

Range 60 cycles to 200 MHz. Sensi
t iv ity less than 100 MY. 50 o h m 8
digit LED readou t boards, a ll parts
except case. Complete kit - Bezel
sockets e tc. $140.00 All TT L logic

Rush $1 for exciting Surplus and Factory
Closeouts Catalog. Save Big Money.

ETCO Eleetronies

COMPUTER GENERATED RANDOM CODe PRACTICE MATER IAL

TAPE SPEEDS EAC H O N L Y 53 .95 p tu s .2 5 h andli ng
:= O h io res id e n ts a d d 4 % sa les tax .
4 01 5. 10 1 5 20 W PM
..0 1 5 . 10'W PM Each tape o ne h our in length
2'0" 10. 1 !> WPM

~ ~~.~~:PM COMPCODE, P.O. BOX 13087.
1')2 J O WPM Columbus, Ohio 43213

H VE·QUE (H Q.1) d ipole con nec:1Gr
n-. CO.,( 50 -2 39 soc ke t molded into
glass filled plastic body t o accept
c o a x PL·259 plug 01'1 fe 8dline . Orl p 
cap keeps CO;ll)( f i tt i n gs dry . r rat rvc 
tions l" elu ded. G uara nteed . A1 your
deale" or S3.9 5 p:tStpaid . Com
pa ni o n insul8tors V $.99.

BUOWIG MFG. Co. PO Box 97B Ramona CA 9 206
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Eith.r Plugs OR Sock.ts

5 for $3~0~-
PAID

N.J . residents .dd IBc Selee Tex

Abo

Name Plates In Pl a stic $1.25

tRI-t€k. Inc.
P.O . BOX 14206 , DEPT 7
PHOENI X, ARIZONA 85063

PL-259
SO-239

HAROlD W. HASBROUCK
1157 Palms Blvt Venice, CA. 90291

[CORNELl)

$2.50
Plus postage and
h andling SOd
SOd ex tra for
name o n back
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Approx . 8" long
1 %" w id e 1 %" high
with you r na m e or
c a ll.

~,&:", ~
:-...,~S ";rJ~ .. LED Mounting Hardware

~ ~ ~~el ··~ J Speci fy bezel colod,

MO~~I ' '''G "" 175O-04 (4reodout ) • • • .. 57.oo
.....tow,U! 1750-06 (6 readout ).. • •• $9.00

1750-08 (8 readout)•••• • 511.00
screen a vailable in red , amber or neutral color

AY5--1 013A UART $10.90. 2/$19.95
8038 VCO $4.95
MK50024 Decade counter $ 13.95
93747 Segment Decode. Quad la1ctl, LED
Driver . . . . . . . . . • . . . . . . .. . . . . . . $2.99
MM532ON. T.V . Sync Gen $la80
MM5322N. coror Bar Gen $20.00
MM5330N Chip .. • . . .•. . . .. .. . $10.95
MM5740AA EN ASCII Keyboard Encoder

$17.99
XR205 Function Generator $8.40
XR210 FS K Demod $5.25
XR320 Precision Timer $ 1.55
XR2206CP Monolythic Function Gen$5.50
XR2207CP VCO 53.85
XR2240CP Prog. cou nter timer $4.85
100V/ 3A Epoxy Diodes SPECIAL 10/$1.00
50OJJfl50V Electrolytics SPEC IAl 10/S2.50

All o rde rs p ostp. id -- p le ase " dd insur. nce
m in imum ordar - $ 5 U.SJ$ 15 foreign

lat8'S t lists - l Ot" sta m p

Send SASE for other Connectors.
COAKIT P.O. Box 101.A, D"moot. N. J . 07628

PAR. _. TUBES!

\'+-~ Send For 1'-9<"<,, --33" 36 ~per
COR NEll 'S ~ lube
New Co lor t~~~ ~

C atalog IF NOT SHIPPED
48 Pgs. New Items IN LOTS or 100 IN Z4 HOURS'

4215 S UniversilY Ave. San Diego, Calif. 92105
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to accomplish witho ut an expensive power
meter, and now with over Y.2W, it gets even
more diff icult. To solve it on the bench fo r
the h ome brewer I j ust put mo re of those
number 48 o r 49 bulbs on L1 , as in Figs. SA
and 5B.

Each lamp is adjusted for the same
brilliance by moving th e tab capacitors in
relation to rf ground. The lamp brilliance is
then measured with the " poo r man's milli
wa t t meter" and mul tiplied by th ree. If you
know an easier and more economical
method be sure and let me know.

It tu rned out to be a total of some 600 to
625 mW, at least. I say at least because the
assumption is made that the rf wattage
needed to light the bulbs cannot be less than
the dc wattage, and may well be h igher.

An in teresting thing about the 13 l'2V and
the evidently low impedance of LI and Q I 's
collector ci rcuit, when loaded to 600 m W,
occurs when you pu t your fin ger direc tly o n
the high end of L1. The rf indicator bulbs go
dim but you can't put them out with your
finger.

Table I shows dB versus power just to
help with a realistic viewpoint, and shows
that as you go from 150 mW 10 600 with the
2N3866 yo u 've go t 6 d B of gain. As if you
didn't know?

OCT OBER 1975
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Fig. 68. Illustration of a low cost rt milliwatt
meter.

Updating the Poor Man's Milliwattmeter

The original o ne was calibra ted only to
150 m W but here we already have over l'2W
output , and climbing. So, as in Fig. 6A,
another D cell was added for a total of three,
and the dial recalibrated for use with them,
bringing the de volts to around 4 V, and the
mils to abou t 80 for a d c po wer of 280 mW
maximum. A sample ca lib ra t ion d ial is
shown in Fig. 6 B.

With two number 49 bulbs In the rf



Conclusion

There's not mu ch more to say . Here's a
complete dry ce ll battery rig, 600 mW
crystal-controlled output on 432 MHz,
modulated, and a good triple-conversion
receiver to go with it. The units are bread
board style, but the circuits are all th ere and
work well on the air. I intend to have lots of
fun with it ; mobile , mountain-top, and in
the shack. It is working on dry cells you can
buy in any hardware store, runs 11 20 mW de
input , and beams from tw o to fourteen
elements have been described , as well as a
car beam mount, hand-rotatable. A reason
able balance of power vs battery drain is
obtained .

, .. Kl eLL

Battery Power Supply

Just a few words ab out the question of
how much battery voltage is advisable . The
enti re rig is based on the idea of its being
carried portable , mobile, and used at home .
The mobile mode dictates the voltage be
cause of the car battery. I am assuming that
you do not want to go to the expense and
trouble of building so mething like a de to de
converter for 131> to 28V, Most mobile
circuits are designed for 13VZV so that is the
figure we'll use here.

In order to take some advantage of the
55V rating of the 2N3866 I added three
more dry cells to the two 6V lantern
batteries, Th ese cells are the 500 mils type
also, which I acquired hy removing them
from another lantern battery. This gives
about 14 - I5V under the 175 rnA total
drain of the transmitter without modulation.
The reason I added three cells instead of o ne
or two was because of the voltmeter being
used , It was about I V low, The rig will take
the 15V all righ t, it just means I'll have a
shade less power when I plug it into the car
battery ,

So much for batteries, at least of the dry
cell type.

output circuit glowing li ke a fla shlight when
you look into it s beam. I measured over 600
mW rf output so far , by checking each one
out at over 300 m W brill ian cy. In the final
setup shown in Fig, 5 with three bulbs each
one checked at over 200 mW.

,
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ECM Co. po.e l lo n
412 No.l h Wt inOlo; h A ve.
E vansv ille, Indian , 4 7 111
81 2 ·476·2 121

. -

•• •

DIXIE TEC
Pri""I(' IlIloril/I; lor""y

dll~ .~ f CC lin 'lw '

s10.00

DIXIE TEC Box 113.52
Savannah. Georg;a 31402

NEW OPTI ONS
• NICAD po_. pak $20.46
• Cna 'lJIl ' $29.9 5
.. Audio/scope output

WIth earp hone $ 12.95

/1\+", re or call f o r complete, ""0.

TE LETYPE

Sand c hec k Or ",onoy o rde r fo r $ 132.00 p lu , $1 .50 for I hj pping
In d ia na •• "d" n ll a dd 4 % sa l... t a ~ . C ry" . ls 10' 146 .94 MH Z $ 3 .9 5 .
All oth", heQ. S 7. 10 .

T h e lea d ing m a nu fllc lU rer o f 18 " facsi m ile w ea t her
c h a rt ,ec o,de rs is now u pdatin g lin e >< iSl in g netwo,k t o
solid Sl a te ~uipment. This upda t ing is making avai lllble a
number of 18 " weathe. map , eco.de rs i deall y sui t ed for
anvone in terested in e>< peri m e n tin ll with fac simil e.

T hese ' lICord ers , with su it ab le rece iver a n d FS K
converte r. Can be u sed to mon ito r ra d io weather c h art
b roadcaln as wel l as p res. w ire p hoto t ra nsmission s . With
some m odifica tIOns, data fro m weathe, sa telli t •• c a n also
be r e c e ived .

T hese recorders are re aso nabl y p ,iced and aVllilllble on
a f in t c o me, f irs l se rved basis ,

CIIII o r w ri l e Mr. Armand O. Bouc h a rd ;

,-,,,-
100 MH I

" IUAIl#--,_...... -,

ALDEN ELECTRONICS & I MPULSE
RECORDING EQUIP MENT CO" INC,

Washington Street, Westboro MA 01581
617/366-8851

UT·4 - ASCII to BAUDOT CQNV. - AUTO
CW IDEA - A K -2 AFSK - X K -2 X T A L AF SK
- a nd LOTS MORE .

CALL OR WRITE FOR DETAILS AND PRICES

ecili.
Electronic De vel o p m ent, Inc. , P.O .

• Bo x 9 5 1, S alem, Oregon 9 730 8 (50 3 )
399 ·9660.

18" FACSIMILE RECORDERS
FOR SALE

_ 0- 1.5 kHz ......IJU pNk " ...""
M" " c\","n~n:,11 req u"emen,.

eOperat.. 305110 MHz
e l:rv m l ConUolltd 10' eny OlI ellllOn
eTol' II; Opc . nlt ll'"

you ASKED FOR IT! ECM-5B
FM Modulation Meter

ONLY $132 '''" ''''' '''' ;''..no C' y.... I.
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Which Mi<:roprou ,,"or
tor you r

the .imall s.nlel1lS journal

A<se-rnbling Your As'iftnb~r

Ij~T(
".

CO\lPUTERS_

Cin YOU uw lhew SURPLUS
KEYBOARDS? •

(You bc!1 you c~ nlJ

~lle l n fm~t _ Y our
k~ 10 InexPmsiw bulk '""may

Total enclosed $ _

,
•

Card No. _

Expiration date' _
Signat ure _

~8ANK~E-RICIR~

BYTE Subscription - BYTE. Peterborough NH 03458
D$ 10 Charter Subscrip tion one year

The first issue of BYTE is now out and
it is going fast . . . so if you want to be
sure to have a comple te collection of this
new experimenter's magazine, you 'd
better su bscribe right now.

BYTE introduces you to the world of
the small computing system with
loads of construction projects evalua-
tions of kits ... news of new products of interest to the amateur and experi-
menter sources o f programs .. . and ways to use these inexpensive com-
puters the world's greatest toy.

Is it possible to have your own computer fo r well u nder $1000? It is now, using
newly invented techniques . .. it wasn't really possible just a year ago. An d prices are
coming down in this field faster than food prices are going up. Get into this now with
BYTE and enjoy this whole new field for fun .

Charter subscriptions are $ 10 fo r one year . .. regu lar subscriptions will be $ 12.
The Charter su bscription ra te will hold until October 15th .. . bu t first issues of BYTE
can only be sent out until the supply is exhausted.

fHIIIlTEIl fURffll,,,,ONf -

Name ~ _

Address _

City. State Zip, _

D Cash enclosed
D Check
D Bill me
D Master Charge
D Ban kAmericard

----------------------------
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Logs rrcst be sent to The Central
Radio Club, Post Box 69, Prague 1,
Czechoslovakia - postma rked no later
than December 3 1, 1975. A list and
map of ITU zones is available for 2
IRCs from the same address.

Please send all contest information,
including resul ts, direc tly to
WA ISCX. - Ed.

I hereby state that my station W~

operated in accordance with the rules of the
contest as well as all regulations established
for smstear radio in my country, and that
my report is correct and true to the best 01
my beliel.

LOGS:
A separate log must be kep t for each
band, and must contain date and t ime
in GMT, station worked, exchange
sent and rece ived , points (0, , o r 3 ),
and ITU zone (with the f irst GSa fo r
that zone only). The log must con tain
in its heading t he ca tegory of the
station lA, B or C), name and ca ll sign.
address and band or bands. Also,
indicate the sum o f con tacts, GSa
points, mu lt ipl iers and the total score
of the part icipating station. Each log
must be accompanied by the
following declarat ion:

points for a complete co ntact with a
Czechoslovak station (excep t as noted
above fo r stations in the same
country). The mul tiplier is the sum of
the ITU zones fro m all bands. F inal
score is then the su m total o f contact
points times the multiplier.

CATEGORI ES:
A - single operator, all bands; B 
single operator, one band; C - multi
operator, a ll bands. Any sta tion
operated by a single person ob ta ini ng
assistance, such as in keeping the log,
monitoring other bands, tuning the
transmi tter, etc.. is considered as a
mu lti-operator statio n. Cl ub sta t ions
may work in category Conly.

A WARDS:
A performa nce list o f part icipants will
be worked out by the contest
committee for each country . A
certi fica te will be awarded to the to p
scori ng operators in eac h country and
each category. The "'00 OK" award
may be issued to stations fo r contacts
with 100 Czechoslovak stations, and
the "565" award (and/or endorse
ments for individual bands) may be
issued to a station for the contacts
with all cont inents. Bo th awards will
be issued upon a written app lication
in the log. No G5L cards are required
for either award.

INTERNATIONAL OK OX
CONTEST

Starts: 0000 GMT Sunday.
November 9

Ends: 2400 GMT Sunday.
November 9

T h e p a rt ic ipati ng sta tions work
stations of other countries according
to the off icial DXCC Coun tries List.
Contac ts between stations of the same
country count only as a multiplier,
but 0 points. All bands from 160 to
10 meters, CW and phone may be
used. (OK stations are only licensed to
operate CW on ' 60 meters.) Cross
band as well as cross-mode con tacts
are no t valid. •

•

from page 14

EX CHA NGE :
Exchanges consist o f a 4 or 5 digit
number indicati ng the RSITl and ITU
lone.

SCORING:
A station may be worked once only
o n each band. A complete exchange
of codes counts one point, but th ree

CONTESTS

orse

Key oar

•4l.

Features
Variable speeds from 8 to 35 wpm. Adjustable weight. 64 character running me mory
with buffer full indicator. Both grid block and cathode keying. Adjustable gain side
tone monitor. Can store 64 characters fo r delayed transmission. Includes the following
special keys: BK, BT, AR, SK, CQ, and DE. Key rollover to avoid missed characters.
Full one year warranty and best o f all . . . only $239.50 delivered in the cant. USA.

Send fo r data sheet fo r additional information.

Watch for Info-Tech' s new family of dig ita l systems. Comi ng soon . •. RTIY keyboard,
RTTY to video display, and Morse to video display.

Info-Tech 20 Worthington, Maryland Heights, MO 63043
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MAIL ORDERS TO: RADIO BOOKSHOP/PETERBOROUGH. NEW HAMPSHIRE 03458

Please fill in yo ur o rde r below :

o No. 24030 o HG. 24025 0 NO. 74021 NAME

o No. 24022 o No. 24014 0 No. 20969

o No . 24023 o No. 20638 0 NO. 21035 ADDRESS

0 No . 74007 o NO. 20131 0 NO. 2011 5

0 NO. 20971 0 No. 24006 0 No. 20197 CITY
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AMATEUR
RADIO BOOKS
FROM
HOWARD W. SAMS
ABC'S OF HAM RADIO (3rd Edition)
by Howa rd S. Pyle. Wl Of. . Includes all the study material necess ary to
obtain the novice-class amateur radio license. Covers FCCregulations .
Gives helpful hints on how to learn Ihe code and how to set up your
fi rst sta tion. 144 pages; 5lh x 8lh; softbound.
No . 20638 $3.50
101 QUESTIONS AND ANSWERS ABOUT AMATEUR RADIO
by Kenneth M. Bourne, Robert M. Bro wn , and leo G. Sands. Serves not
only as an introduction for the beginner to the many facets of ama teur
radio but also as a valuable re ference source for the old-t imer. 112
pages; 5\12 x8\12; so ftbound.
No. 20731 $2.95
13 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M. Noll, W3fQJ. Co \ll!I'S practically e"o'ery type of wire
antenna used by amateurs. Gives dimensions , configurations of ooise
bridges. line tuners, and more . 160 pages ; 5'12 x 8lh ; softbound.
No . 24006 $4.95
13 VERTICAl . 8EAM. AND TRIANGLE ANTENNAS
by Edward M. Noll , W3FQJ. Contains data on practically all types used
by amateurs . The 73 different antennas have all been built and air
tested by the author. 160 pages; 5lh x8\12 ; so ftbound .
No. 24021 $4 .95
IC OP-AMP COOKBO OK
by Walter G. Jung . toers not only the basic theory of the Ie oP amp in
great deta il , but al so includes over 250 practical circui.l applications ,
li berally illust ra ted. Organ ized into three basic p~rt s : Int roducllo ~ to
the Ie op amp and general considerations . practical CirCUit applica 
tions, and appendixes of manufacturers ' reference materia l. 592
pages: 5\12 x 8l,7 ; softbound.
No . 20969 $12.95
TTL COOKBOOK
by Donald lancaster. upla ins whal TTL is. how it works . and how to
use it. Discusses pract ical applicat ions. such as a digita l counter and
display system, events coun ter. electron ic stopwatch. digital volt
meter, and a digital tachometer. 336 pages; 5\12 ~ 8lh ; softbound,
No. 21035 $8.95
sn COOKBOOK
by Oon taecester. upla ins the how and why of Rll (Resistor
Transistor Logic.) and gives design information th.at can ~ put to
pract ical use. GiveS a multitude of digital applications ranging fro m
the basic swi tch to the sophisticated counter. 240 pages ; 5lh ~ 8lh ;
softbound .
No . 20115 $5 .50
ABC 'S OF SHORT-WAVE LISTENING 13n1 Edition)
by len Buckwalter. An easy-to-understand introduction to the excit ing
world of short-wave radio. Tells what programs are available and how
to get the most out 01 short-wave listening. 96 pages; 5lh x 8lh;
softbound.
No. 20191 $2 .95

o CHECK OR MONEY ORDER
TOTAL AMOUNT ENCLOSED _

SIG NATURE

CARD NO.

STATE

SAMS BOOK ORDER FORM

EXPIRATION DATE..~,- ...

RADIO HANDBOOK (1 9tl1 Edition)
by William I. Orr, WGSA I. The standard worlt on practical and
theoretical aspects 01 radiGCommun ication and electronics . Provides
detailed construc t ion information and a comptete understanding of
theory on modern circu itry of transmitters, receivers, transcerers.
power supplies, and test equipment. Broad cowrage 01 tm, rtty. ssb.
and a-m, plus full data on wor1lshop practices, radio math. and other
f ield s of special interes t to tile engineer and advanced amateur. 978
pa ges; 6V4 x 91J.. : hardbound.
No . 24030 $16.95
ELECTRONICS FOR THE AMATEUR
by louis M. ueretter. W5R£I . Discusses radio-waYe propagation as it
applies to amateur band frequencies. reception and t ransmission as
they pertain to the equipment "hams" use , and the special field of
antennas and how 10 feed them. 272 pages; 5112 x8112; hardbound.
No. 24022 $1.95
HAM AND CB ANTENNA DIMENSION CHARTS
by Edward M. Noll. W3FQJ. Tabulates dimension information in feet
and inches for all the popul ar antenna confi gurations. GiYes data for
dipole antennas, querter-wae ve rticals. two-element beams , quads.
triangles . inverted dipoles . and in\ll! rted sees. 64 pages; 6 x 9;
softbound .
No . 24023 $2.25
AMATEUR TESTS AND MEASUREMENTS
by louis M. tezetter. W5REZ. Contains the k.now·how the average
amateur needs to perlorm almost all necessary pertcrmance tests and
make adjustments to t ransmitters , receivers . and antennas . 208
pages; 5lh x 8lh; softbound. No . 24001 $5.50
SO YOU WANT TO BE A HAM (6th Edition)
by Robert Hertzbe rg. W2DJJ. Learn what types of licenses are ava il
able and the requirements and procedures for obta inin! them.
Technical aspects of radio equipment are also discussed. 19 pages :
5lh x 8lh ; softbound.
No. 20911 $5.50
SEMICONDUCTOR AMATEUR PROJECTS
by louis M. teeettet. WSREZ. Contains inst ruct ions for mak. ing16
useful ham-radio accessenesc-eu des igned to make a ham staten
more ellicient and more enj oyable to operate. 160 pages; 5lh x8 lh ;
softbound.
No. 24025 $4.95
SINGLE SIDEBAND: THEORY AND PRACTICE
by Harry D. Hooton. W6TYH . A one-source guide emphasizing basic
principles and circu itry, rather than mathematics. Includes informa
t ion about the origin of s~b , the derivation of ssb signals. career
suppression techniques. Sideband selection. earner generators . and
more . 388 pages Slf.! x 81,7; hardbound.
No. 24014 $6.95
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BE MY GUEST
from page 99

BOURNE: If Amateurs were on there
talking to the eBers, it could almost
give the CSers an incen tive to upgrade
when the Amateurs tell them what
they can do on other frequencies.

HIGGINBOTHAM: Maybe so . That's
a thought

something out with them. As a matter
of fact. I think it w ould be very
desirable if the Canadians wou ld track
us on CB at 27 MHz.

BOURNE: Do you have any plans for
allo wing somewhat of a hobby-type
operation on ce, as long as it's going
on there anyway?

HIGGI NBOTHAM: We hesitate to use
the term " hobby, " because we don't
want to confuse it wit h Amateur
Radio. But in our proposal in Docket
20120 we did propose to drop the
prohibition against chit-chat. I
personally am not that hung -u p on
idle conversations on CB. If they want
to get on and talk about their
equ ipment , OK; I jus t hesit ate to ca ll
it hobby.

BOURNE: If they do that there 's
even less o f a desire, I would think. CO
get an Amateur license.

HIGGINBOTHAM: 1 agree with you.

BO URNE: Then Amateur Radio
would die even faster. If that were
alloVl.ed, do you think sometime in
the future there might be some
allowance for Amateurs to operate on
11 meters and talk to CBers. as long as
call signs were used by both?

HIGGI NBOTHAM: I haven't thought
about that. When we were first talk ing
abou t Class D with in the Commission,
I'm absolutely certain that o ne of the
things that we were telling Amateurs
- and. of course . that was an Amateu r
band at the t ime - was that "You can
use the band too." We proceeded
from then on to add additional
regulatio ns as t ime went by to tig hten
up the permissib le use of the service.
I'm not su re the Amateurcommunttv
wou ld apprecia te a proposal li ke tha t.

BOURNE : Are there any other
importan t proposals or petitions that
you are about to act upon ?

HIGGI NBOTHAM: We do have the
pending petition of APCO to establish
one frequency as a nationwide
emergency commu nications ch an nel.
We are going to issue that shortly . I
think . as a Notice of Inquiry and
Not ice o f Proposed Ru le Making. and
see what the comments bring in. We
are also ta rgeting fo r a release in Ju ly
of the Atla nta tnterservice sharing
program tha t we h ave been ta lking
about for these seve ral years. The
d rafting is pretty well along on that,
and I thin k we will be showing it to
the Commission probably la te in June.
This involves land-mobile inte rse rvice
sharing in At lanta, Georgia - Parts 81 ,
89 and 93. the so-catted PSIT services.

End of interview.

lVot'leE~1
Now. A QSL Bureau FOR YOU!
For o n ly $2 per year th e Novice QSL Bu reau
w ill ha ndle all you r QSL cards to other No vic e s.
Save $4 on 100, $10 on 200 cards a year sent
t hrough u s. Saves ti me, m oney a n d e n ds trying
to excha nge addresses through t h e QRM . Just
p ut your cards in a n e nvelope a nd m a il t o u s 
we do the rest. All Novices shou ld keep a SASE
o n fi le w it h u s.

NOVICE QSL BUREAU BOX 1111,
BENTON HARBOR MI 49022

WANNA WORK MORE DX ?
S ubscr ibe to TH E WO R L DS ONLY w eek ly OX
Ma gazi ne. S trict ly O X n ews In d epth. I give y ou
upco mi ng even t.sl d a tes, t imes, freq s, O X QSL Info ,
contest info, O x a r ticles, etc . S U BSC R IBE NOW
an d WORK EM A LL! OX NEWS GALORE!
$, 6 .0 0 fo r 6 m o . o r $, 12. per yr to W/K, VE, XE,
First C lass mall. THE DXERS MAGAZINE,
(W4 BPD)J. Draw e r "OX", C O R DO VA , S.C. 29 0 39 .

eXING 1$ GREAT USING OUR INFO!

is always lo o king for photo s o r a rt 
work suitable for cover use - a nd the
pay is good.
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MILITARY SURPLUS
WANTED

Space b uys m ore and pays mo re.
Highest prices ever on U. S. Mi litary
surplu s. especially on Collins equipment
or part s . We pay freight. Call co llect
now for our hi gh offer. 201 440-8787.

NEW ADDRESS
SPACE ELECTRONICS CO.

div. o f Military Elect ron ic s Corp .
35 Ruta Cou rt

S. Hack ensack , N .J . 07606

ELECTRONIC
DISCOUNT SALES

138 N. 81 st St., Mesa, Arizona 85207

PACE 16 BIT CPU: $185.; 8080 CPU: $120.
8008 CPU: $23 .; MM5203Q·1. 2K EROM: $12.50
81 11 OR 8101 . 1K RAM: 56.50; 2103 . 1K RAM; $3 .50
AYS-1008 TTY TERMINA L R X: 55.50;
AY5-1010 TTY T ERMIN A L TX: $5.50
A Y5 -1013A UART : $10.75
AY5·9 100 PUSH BUTTON DIALLER CIRCUIT : $ 16.00
AYS-9200 REPERTOR Y DlALlER l FO R ABOVEI : $16.00
XR·2Q5 FUNCT.GEN: $7 .25; XR-210 FSK: S4.5O
3 l<S DIG..4" REFLECT. lIQ. XTA L DISP LAY: $8 .50
.m:;032 I-R CONVERTER TUBE: $9.50
44 PIN EDGE CONNECTOR lDUAL 22 PIN': $1 .25
CASSETTE COMPUTER INTERFACE BOA RD: $1 4.50
TVT-li MAIN & MEMORY BOARD: $35.00
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Next time you're giving a friend a gift, give some thought to a
gift subscription to 73. Each month they'll receive a lively new copy
of 73 Magazine, packed with intriguing articles and ideas for the ham
radio enthusiast. And most importantly, you'll be sharing a mutual
interest in something you can both enjoy.

Just fill out the material below and we'll rush off an attractive
gift card to the person of your choice ... a distinctive gift card
personalized with your name. It's the perfect gift for young or old,
experienced or novice. And we promise (WE PROMISE!) to send
your gift card out immediately. Do a friend a favor and order today.

r----------------------------,
I I
10K! You promise to rush my gift card and gift subscription to: I

I Cal l I, N ame I
I Add'ess I
I II Ci ty S tate Z ip I
I Please send them a: 0 1year ($8.00) 03 year ($16.00) subscription. I
I II 0 Master Charge O SankAmericard DCheck Encl o sed I
I Signatu re I
I Card No. Expiration date I
I II T otal e nclose d $ I
I 0 Bill me I
I I
I

N ame 'I
Add ress _

I II cuv State Z ip I
I I
I M ail Today to : I

: GI FT SUBSCRIPTION Dept. 73 Magazine. Peterborough NH 03458 :

~----------------------------~
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If you have ever wanted a digital

clock for your shack, now is the time
to buy it. Pr ices on these impressive
items have been coming down slowly
over the last few years, but when I
saw S. D. Sales' recent ad in 73, I
d idn't believe it.

A clock kit for $9.95777 Well,
now believe.

The kit includes all components
except a power transformer and case,
and a set of printed circuit boards is
available for an addit ional $3. All of
the components are of high quality.
The National Semiconductor MM5314
Clock Chip and Fairchild FNO-70
LED Readouts are prime units and are
guaranteed by S. O. Sales.

The printed circuit boards are G·' 0
material , and they are all drilled and
ready for component inse rtion.

Assembly

The instructions provided with the
kit are more than adequa te. and total

assembly time should average about
an hour or less from the time you
open the box to the time your clock is
work ing. The clock worked imme
diately , and no tro ubleshoot ing was
necessa ry . T he only difficulty
encountered was the lack of clarity on
the prin ted ci rcuit ove rlay in the kit
inst ruct io ns.

A copy of the data sheets for the
clock chip and readouts is supplied
with the kit as well; t his gives you a
good idea o f what's going on shou ld
you need to troubleshoot your clock,
o r if you'd just like to know what
makes it t ick .

Evalu ation

The drawbacks of this kit are few.
The reado uts (.27 in.) may be a bit
smarr if you wish to view the clock
from 30 feet away . Of course . you can
always substitute larger readouts if
you wish. The lack of a case may also
be considered a disadvantage by some,

but this way you can build It Into
your station cont ro l console or env
where else you wish.

The fi rst advan tage that comes to
mind is the price. At a total cost of
$12.95 postpaid , including the circuit
boards, it can't be beat. The chip, by
the way, will read either 12 or 24
hou r t ime , and can be used on 50 or
60 Hz. It can even be used in your car
o r boat if you're willing to build up a
separate time base.

I n all, the S. D. Sales Clock Kit is a
great buy. If you've been considering
building a digital clock, but the prices
have been too high. S. D. Sales has
just removed your last excuse.

.• . WA20BH

NEW A NTENNA COUPLER
OFFERED BY

LEADE R INST RUMENTS

Cleaner signal reception and better
transmission at maximum power

$10.95 ppd.
$15.95 ppd.

.6 digit AUTOMOTIVE CLOCK KIT complete with
a CRYSTAL T1MEBASE accurate to .01 percent.
12 volts d,e. operation - built in noise suppression
and voltage spike protection. Readouts blank when
ignition is off - draws 25 rnA in standby mode.
Has .3 in . readouts. Use it in your car or for all
applications where a battery-operated dock is
needed. Approximate size 3" x 35" x 1.75"
WITH BLACK PLASTIC CASE $34.95 ppd.
WITHOUT CASE $29.95 ppd.
ASSEMBLED AND TESTED $45.95 ppd.

.60 Hz. CRYSTAL TIMEBASE KIT with .01
p...cent crystal . 5 ·15v.d.c. operation. Draws only 3
mA at 12 volts d.c. Single I.C. - Very small size _
the P.C. board is 1% in. by 2 in. 9 other output
frequencies are available on the board. Ideal for use
with the MM 5309 clock chip as a clock. timer. or
stopwatch.
COMPLETE PARTS KIT
WIRED. TESTED & CALIBRATED

.UNIVERSAL/I·O BOARD NEW FROM SOLID
STATE MUSIC ALTAIR 8800 COMPATIBLE.
Board provides one 8 bit parallel input port and
one B bit parallel output port TTL. +5v regulator
and breadboarding space for another +5v regulator.
an uncommitted to - 3 regulator. 34-16 pin ICs.
6-14 pin ICs. 2-8 pin ICs. and 10 filter caps. Kit
includes all parts for the two interfaces. one +5v
regulator, sockets for all d ip ICs, dual-sided plate
through circuit board and assembly instructio ns.
$49.95 ppd.

.SOLID STATE MUSIC'S 4KX8 MEMORY
BOARD - $100 ppd.

• SPEED GRADED 2102 MEMORIES
1 msec B for $21 .95 32 for $ 75 .00
650 esec 8 for $25.95 3 2 for $96.00
500 reee 8 for $29.95 3 2 for $108.00

.MM 5320 TV CAMERA SYNC GENERATOR
this LSI chip supplies t he basic sync functio ns for
eithet'" color Of monochrome 525 liqe/60 Hz.
camera and video applications. The price is $4.95
ppd. and includes the data sheet .

FLYER AVAILABlE-5END S.A.S.E .
Kits include all electron ic parts, instruction sheet
and etched and drilled P.C. board . Calif . residents
add 6% sales tax.
ALL ITEMS ARE SHIPPED WITHIN 24 HOURS.

TO ORDER DR REQUEST INFORMATiON WRITE :

~~SSW&5 0 Box 3357 San Leandro,Ca 94578
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each lead. LEOs simultaneously
read out all leads, faster and mo re
easi ly than wit h meters. Proto Clips
clip on to ICs simi larly and simply
bring up the leads fo r easy access.
Using Proto Boards and Proto Clips
makes design and debugging faster and
easier than before, which should be a
grea t help for an yone who wants to
try his hand at circuit des ign or
const ructio n. Continenta l Specialt ies
Corpo ration, 44 Kendall St., New
Haven CT 06512.

zip

o MasterCharge #
sta t e

buttt-m power supplies.
Socket and bus strips a re also avail

able separate ly, with snap/loc k inter
connection s to make any size board .
The Pro to Board sys tem makes it
possible to tryout new circ ui ts wit h·
out a lot o f so lde ring t hat could
damage ICs.

Co ntinental also ma kes a self
powered Logic Monitor t hat clips
o nto the leads of a 16 pi n DIP and
instantly ind icates the log ic states of

Destined to foUow the path o f the dinosaur and low taxes . . . GONE
FOREVER! Since 73 is going to the new 8Jh x II forma t in January,
no additional binders for the current 9 x 6 size are being o rdered, That
means, when the few we have on hand are go ne, there will be no more
available . . . EVE R! They will probably become collec tor's iterrs ,

Keep your pre-1976 issues of 73 safe from being lo st or damaged . . . in
these handsomely appointed binders with rich red COVCIS and gold
lettering. Each binder holds 12 issues ... making an excellent reference
handbook . . . several binders form a quality library you can be proud
of.

Order yours today . .. before they are gone . . . only $4.95 each or 10
for $45. SEND IN YOUR ORDER RIGHT NOW . . . DON'T MISS
OUT ON TillS LAST CHANCE ! Order right from t his ad .. . by check,
BankAmericard o r Master Charge (include card number and expiration
dale).

city

name

Expi.ration date S igna t u r e .

Send to : 73 MAGAZINE, Peterborough NH 03458
Note: Offer val id only until current supply is depleted.

address

DCheck/Cash D Ba nk Am eric ard #

Soon to be extinct .

PROTO BOARO MAKES
BREADBOARDING EASIER

Con tinental Spec ialties Corp. has
developed a li ne of equip men t to
make so lid state circuit design easier.
The ir Proto Boards are rugged plastic
wit h holes spaced to fit DIP ICs, as
well as most all othe r componen ts.
Ho les are connected to tie points
internally, and rows of ho les are pro
vided that are connected to bus lines
for power supply and grou nd . Addi
tional co nnections can be made using
:: 22 wire. Pro to Boards come with
b ind ing posts fo r power connect io ns.
and there are models availab le wi th

ou tput resu lt from the use o f the new
LAG-895 Antenna Coupler, according
to the manufactu rer, Leader lnstru
ments Corp .• Pla inview NY.

The n ew instrument provides
proper antenna match ing. virtually
r em oving all TVI prob lems.
Frequency range is 3.5, 7, 14, 21 . 28
MHz, amateur band. Input impedance
is 50 n. while load impedance is 50 n
o r 75 n. coaxial cable. Power
consurrotion is 200 W wh ile the
insertion loss is 0 .5 dB or less. The
unit may be left in ci rcuit to facilitate
o pt imum operating capabi lity. Price is
51 59.95.
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exact figure, but at last count there
were quite a few pending with no
place to put them - on two, that is.
In sho rt o rder, 220 will be in the same
position. About the only reall y wide
open space is to be found on six
mete rs, where LA is served by only
one ope n ' repeater: WA6 UJS on Mt.
Wilson . It was a combination of these
two factors (the uncoord inated
repeaters and the fact that we are
plum out of spectrum) that was the
reason for the SCRA's approach to
the FCC to propose a pilo t project
between t he two in matters of the
coordination of 144 MHz and 220
MHz repeaters in Southern Califomia.
T he idea was to put "teeth" into the
dec isions of the SCRA's coordination
efforts and at the same t ime provide
the individ ual appl ican t with the most
eff icient way to get his WR applica
tion acted upon .

To summarize the basic points, as
outlined in the June letter sent to the
Commission, the SCRA proposes that
all completed Form 6 10 As for VHF
repeaters in this area be forwarded to
the SCRA Techn ical Committee for
review, correction if necessary, and
frequency assignment, prior to being
sent to the Commission fo r their
ac t ion. Afte r FCC processing, t he
license wou ld be returned to the
applican t with a copy of the SCRA
sanction attached. The test period
would be one yea r, and du ring th at
t ime period, if any part icu la r apoli
cant felt that he or they had been
dea lt with unfairly by the SCRA
Technical Committee, t he applicant
could " red ress his grievances" directly
to th e Commission. During the test
period , the SCRA would submit
progress reports to t he FCC on a
regular basis and would follow this
with a fina l repo rt and recommenda
tions at the e nd of t he test. After t he
one year was up, any restrictions
imposed by the test would be off. As
of this writing in early AU9Jst, the
Commission has yet to respond to the
5C RA proposal , but local react ion has
been rather pro among the FM com
munity. If th is plan were adopted, it
would give the SCRA's decisions a bit
of solid backing , and wou ld probably
put an end to what we at 73 have
co me t o t erm the " renegade"
repeater. Wh ile too many of you who
live in smaller communities that are
served by a handful of machines with
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plen ty of spec trum to spare might
find it a bit hard to believe, the fact is
that many of the larger urban areas
have reached the point of total satura
tion on two meters, and, as I said
earlier, we here in LA and vicinity will
soon face the same situat ion on 220.
450? . . . I cannot speak fo r the rest o f
the nation, but as for the W6 call area,
it's been full for over 10 years now.

In d iscussing this proposal with
others, both here and in other parts o f
the country, the on ly rea ll y negative
comment I have heard is t hat bringing
the Commission directly or even
indirectly into the frequency coordin
ating busi ness might just be inviting
d isaster. It is admitti ng that we, the
"se ft -po licf nq ' amateur service,
cannot do the job ourselves and there
fore must request outside aid. The
thought is that this could lead to more
restrictive legislat ion at a t ime when
we are fig hting very hard to liberalize
wha t we are now burdened with. But,
do we let Joe Blow just blatantly
disregard the rights of the rest of the
amateur FM community so that he
can have his super ego trip repeater o n
the air at the cost of an already
established system? Will we get to the
point where a channel pair on two
meters will be the hard won prize fo r
those who show the most contempt
for t hose already operating in t hat
spectrum? Wil l we be fo rced to live
with confrontation after confronta
tion until such t ime as only the fittest
survive? I sure hope not .

What alternatives are t here, though?
One that I have discussed with Wayne
seems to make quite a lot of sense.
Let 's for t he moment call it " Right of
Redress of Grievances by Repeater
Councils to the FCC". Following this
thought, if a repeater were to come on
th e air uncoordinated, cause hard sh ip
to already established systems, and
refuse to cooperate with the rest of
the amateur community, then a given
coordinating group that was recog
niz ed by the Commission as having
the responsibility fo r coo rdi nation in
a given area could petitio n the Com
mission and request that the license of
the system in question be suspended
until such time as they were willing to
coo perate with the coordinating
counci l and, more important, with
their pee rs on the given repeater sub
band. First, taking act ion in this way
would show that a coordi nator has at
least t ried to so lve the problem befo re
t hrowing up his hands a nd running for
help. It. would require those respo n
sible fo r area coord ination to make

every possible effo rt to find a place
for the new system and take an active
interest in the general welfare of all
users of a band. Moreover, it would
fo rce a coordinato r to carefu lly follow
every minute ac tion in a give n si tua
t ion and be ready to provide t he
necessa ry documen ta tion on a matter,
shou ld same be requested by the
Commission. On the other hand, it
would give the operator of the system
in question a chance to lea rn the art
o f mutual cooperation and that thi s
"art" does benefit all concerned ,
while at the same time giving said
system owner the right to make his
views heard by the Commission if he
feels that he has a valid reason for
acting in the way he has. In other
words, it would keep the Commission
out of frequency coordination of
repeaters and instead only involve
them when cases of interference to a
given coordinated system was tak ing
place d ue to the appearance of an
uncoordinated "renegade" system.
This method would keep the actual
policing within our ranks whe re it
must remain, while developing a
tighter work ing d ialogue between the
Coordinating Counc il and the FCC. I
suspect that there are other afterne
rives. and if you have anything along
these lines, please write to me so that
yo ur ideas can be shared with the rest
of the nation.

A few months ago I might have said
that the t ime is fast app roaching when
some action along these lines would
soo n be a necessity. With more than
half a dozen such unsanct ion ed opera
t ions in th is area and with who knows
how many o thers in the o ther
crowded urban areas, the time, fellow
hams, is now.

SA ROC Hawaii : Was it great or was
it a bust? I have heard many con
f1ic tin g reports on this item, but LW
was lucky in that it had its own
q uasi-official observe r present in the
form of my good buddy Bi ll Orenste in
KH61AF/6. Bill will use just abou t
any excuse to head west over the blue
Pacific for a Hawaiian Holiday, and
SA ROC Hawaii was as good as any. 50
while I baby-sat his lC·230. FT·224
and other assorted VHF rad ios, Bill
made the fiv e hour non-sto p trek to
those beautiful isl ands. About 10 days
later, at 3 am, he showed up back here
in LA with a lot to say about SAROC
itself and other aspects of Hawaii an
VH F FM. We will cover all th is and
more next month when we see you
Looking West . ..

. . . WA61TF
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CURTIS KEYE
CHIP 8&J'W $7:

these

Keyer Module
$40

----.~

8043; Conly, 50-up group rale $
8043-1; IC, PCB, Menual $ 2 •
8043-2; Seml-kU $ 49.

Add 10, ai, poslage and handling .•. 1.50
(See Feb 75 CO and Ap, 75 HR articles)
KB4200 Keyboard Keye, (Ocl 74 OST) ... $549.95
EK420/KM420 Keye,/Memory (Oct 73 OST) 5439.
EK43D CMOS Keye, (uses 8043 chip) .... $124.
IK440 Inslruclokeye, (Jun 75 "73") •.... $224.
CURTIS ELECTRO DEVICES, Inc.

(415) 964-3136
x M)g(J. Mountliin View, C8I. 84040

~
This rew.cw-cost tNo-ou1ce

keyer mcdJe has fUI sooeeee (X normal q>eratia\ yet:
draws less than one ma., key down 1Attach a 911 transisIor
battery and forget it! Has dot, dash and space memories.
Use with any key lever and 4 to 15 vdc source. Write or
cal fcf brocIue. (303)794-7234. Dealer i'lQuinesIlVited.

lCONlJlOL SIGNAL CO~ogz;:;;o'i,'g;

Danger : Back Issues
It has been brought to our attention that a

large number of amateurs have been fired from
their jobs a nd been d ivorced by thei r hi therto
resigned w ives - the t rouble tu rns out to be in
many cases t ie d to the receipt of a la rge bundle
of back issues of 73 Magazine! Apparently t h;s
has ca u se d the recipients to become so
engrossed t h a t they have essentia lly lo s t contact
with the world. Several cases of near starvatio n
due to aggravated engrossment h a ve been
reported. Authorities have been asked to
p rohibit the further distribution of back issue
bund les of 73 on h u m ani t a rian g rounds. U n t il
these slow-witted authorities ac t, 7 3 h as agreed
to continue to ship these dangerous bu n d les 
and at no increase in price .. . 25 back issues
(our choice) $5.00 p lus $ 1 .50 fo r postage and
hand li ng.

_ _ Cash

Name _

Address _

CitY State Zip _

__ Check Monev Order

MasterCharge # __---------
BankAmericard # _
Expiration Oate _

Signature _

CHECK

$26.50
$26.50
$26.50

your

Send to: 73 Magazine Peterborough NH 03458

146·148 MHz
435·450 MHz
220·225 MHz

better

INGO
ANGER

4 .5 db Gain {re Y, wove d ipole )
6 db Gain {re \4 wa ve whip)

THIS IS AN EXTENDED MODEL
OF THE WORLD'S BEST
VHF FM ANTENNA

ARX·2
ARX-450
ARX-220

Conversion Kit to make
AR·2 into a Ranger
ARX·2K - $10.95

IN STOCK AT YOUR
LOCAL DISTRIBUTOR

SSTV H andbook (Second Printing)
A brand new edition of the Slow Scan

Television Handbook has just come off the 73
pre sses . T his 250 page book covers slow scan
lik e a b lanket, starting from t he basics and
covering the latest developments . There are
construction projects for building everything
you ' ll need for good slow scan work . While
m a n y of th e n e w books comi ng out a re priced
almost beyond belief (one recent small "cook 
book" was $151), 73 has held down the price of
the SSTV Handbook to just $5.00. Order this
book today from 7 3 ($5 postpaid) or lo o k for
it at you r lo c al ham supplier. Th e H andbo o k
was put to get h e r by two of the top pioneers in
the field - Ralph Taggart WB8DQT and Don
Miller W9NTP.

o Vintage Years $5.00 (shpg. $1.50)

o Mid-years

o Recent Years

o SSTV H A N D BO O K $5.00 ppd

73 BACK ISSUES MIND BLOWER

T o tal Enclosed $ _

---------------- --------------
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PRICE - $2 per 25 words for non
commercial ads; $ 10 per 25 words for
business ventures. No display ads or
agency discount. Include your check
Mth order. Deadline for ads is the 1st
of the month two months prior to
publicatio n. For example: January 1st
is the deadline for the March issue
which will be mailed on the 10th of
February.

We will be the judge of suitabifity
of ads. Our responsibility for errors
extends only to printing a correct ad
in a later issue.

For $ 1 ex tra we can maintain a
reply box for you.

WAN T TO BUY early, rare or
unusu al Morse Keys. Any type, condi
tion. Wri te VK4SS, 35 Whynot St.,
West End, Brisbane, 4101 Australia.

FOR SAL E Motorola HT·220 5 fre
quency handi talkie $500 counter, fre
quency Heath Model 1811028 digit
120 MHz $280. Call Loring C. White
Wl 0DI, 26 Boswell Rd, Reading MA.
6 17-944-0443_

TECH MANUALS - $6.50 each:
R-2 20 /U RR, SP-600JX, USM-34,
GRR-5, URM-25D. Thousa nds more
avai lable. Send 50( (co in) for large
list . W31HD, 7218 Roanne Drive,
Washington DC 20021.

MANU FACTU RERS, Distributors!
The Memphis Hamfest wi ll be bigger
than ever. The dates are Saturday and
Sunday October 4 and 5. Best loca
t ion possible - State Technical Insti
tute, Interstate 40 at Macon Road.
Security . Contact Chairman, Harry
Simpson W4SC F, Box 27015,
Memphis TN 38 127, phone (901)
358-5705_

WHY PAY MOR E? FM xtats. Cush·
craft, Hustler. Dentron, "W2AU' .
Used gear. Write for price list . Ferr is
Radio, 308 E. Harry, Hazel Pk, Mich
48030 131 31 398-6645_
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RE GENCY HR-2B in unopened
carton. $190 plus +3 UPS shippi ng
charges. Joe Trombino, 940 Alpine
Road, Marion IA 52302.

FREE BARGAI N CATALOG_ L EDs,
ICs, Microphones, Headsets, resistors,
Relays, Ultrasonic Devices, Precision
T rim mer Capacitors , Uni qu e
Co m ponents. Low, Low, Prices!
Chaney's, Box 15431, Lakewood CO
80215_

WANT ED: 7 co ils for Millen GDO
(set) Gonset GSB·2 with ec, or Echo
I I. FOR SALE : 2 meter transverter, i·f
20 meters. $100.00. Call or wri te Jim
Wl VYB (61 7) 922-3850_

FREE: 8 EXTRA CRYSTALS of
your choice with the purchase of a
new ICOM IC-22A at $249. With the
10 crysta ls that come factory ·insta lled
in the IC·22A, this gives you a total of
18 crystals! For equally good deals on
Drake, Collins, Kenwood, Ten-Tee,
Regency, Swan, A t las, Midland,
Alpha , lT C, Standard, Tempo,
Geneve. Hv-Gain, Antenna Specialists,
CushCraft, Mosley, Hust ler and
others, wri te or call Hoosier Elec
t ronics, your ham headquarters in the
heart of the Midwest and become one
of our many happy and satisfied
c u sto mers . HOOSIE R EL EC
TRONICS, P.O. Box 2001 , Terre
Hau te, Indiana 47802. NOTE OUR
N EW PH O NE NUMB ER! 1812}
238-1456_

FOREI GN LANGUAGE cassettes. 2
- 60 minute quality tapes per set.
French, German, I talian, Spanish. $6 a
set, 4 sets $20. Royal, Box 2174,
Sandusky, Ohio 44870.

WANT ED: Mobi le telephone equip
ment such as Delco, GE, etc. Also
heads, decoders, duplexers. Greg
Hyma n, WA20TG, 19 Sicard Ave.,
New Rochelle, New York 10804,
(914) 636-2494_

POLI CE AND FIRE Scanner Special
- Regency ACT - R - 10 H/ UU 10
channel 3 bands, combined ac/dc 10
free crysta ls included $169.00 pre
paid, dealer inquiries invited , Four
Wheeler Communications l (). F New
Scotland Avenue, Albany NY 12208.

VE RY INTEREST ING! Next 5 issu es
$1. " The Ham Trader: ' Sycamore I L
60178. (Ask about our " HAM EQUIp·
MENT BUYERS GUIDE" covering
receivers, transmitters, transceivers,
amplifie rs 1945-75. Indispensable!)

FM RECEIVE R, preamp, scanner,
UH F converter ki ts. Hamtronics, Inc.,
182 Belmont, Rochester NY 14612.

FOUNOATION FOR AMATEU R
RADIO annual Hamfest Sunday, 19
October 1975 at Gaithersburg Mary
land Fairgrounds.

SWAN 250 SSB xcvr (mint cond ition)
$200. Johnson matchbox w/remote
swr coupler $100. Edgar Kuck
WB2AOH 1315} 339-0262) 23 16-B
Matador, Rome, NY 13440.

WANTED - Make, Model and Serial
number of stolen ham gear for big list.
W7UD , 3637 West Grandview,
Tacoma WA 98466.

CINC INNAT I H A MFEST, 38th
annual - Sunday, September 2 1,
1975 at the New Stricker 's Grove on
State Route 128, one mile west of
Ross (Venice), Ohio. Flea market,
contests, model aircraft flying, food
and beverages all day. Advanced
t ickets $7.00, covers everything; $8 at
gate. For tickets or further informa
tion: Carl J. Dettmar W8NCV, 8630
Cavalier Drive, Cincinnat i OH 45231.

CO L LI NS: 30S·1 2KW amplifier
excellent operating and physical con
dition, t rade for Bendix R-105 1B/ E
receiver same condition. Sid Sidman,
357 1 Gresham Court, Pleasanton,
California 94566.

Hp·65 USERS exchange ideas, oro
gra ms, methods. Monthl y new sletter.
Request information and sample
newsletter. Richard Nelson, 254 1 W.
Camden PI, Santa Ana CA 92704.

V HF ANTENNA 6.8 dB ga in, 18'
fiberglass w/5O' !!.t" aluminum coax
$150. John A. Wheaton, PO Box 182,
Williston Park, NY 11 596.
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an auction (they go for 2&!! usually ),
please keep in mind that Wayne Green
collec ts them and might even pay a
buck apiece for them. cIa 73 Maga·
zine, Peterborough NH 03458. Wood,
not cardboard - and complete .

LOO KI NG FOR J AN 1961 issue 73
Magazine . Please write , stat ing price.
only mint condition. All le tters
answered. R. H. Wilson, 40 11 Clea r
view Drive, Cedar Falls IA 50613.

COLLINS 305-1, excellent, new
4CX-1000A, 5 1050, alpha 374, brand
new, in warranty S975, Techtron ics
3 10A with cart $250. Sid Sidman,
3571 Gresham Ct ., Pleasanton . Calif.
94566.

RADIO ARCHIVES, amateu r ANE C
DOTES (then & now) solicited for
pr oposed (SASE su bsc ri p t ion)
month ly PR newsletter. Electr onic
Avoca tions, 3207 fourt h St. N., Mpls.,
Mn. 554 12.
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MEMPHIS is beautiful in October!
The Memph is Harnfest, bigger and
better than ever. will be he ld at Sta te
Technical Institu te, Interstate 40 at
Macon Road . on Saturday and Sunday
October 4 and 5. Demonstrations.
d isplays. MARS meet ings. flea market,
XYL e ntertainme nt, prizes. Informal
d inners Saturday night . Dealers and
distribu tors welcome. Talk -in on
3980, .34-.9 4 and MARS. Contact
Harry Simpson W4SCF, Box 270 15,
Memphis TN 38 127 or telephone
(90 113585707.

J IG SAw 1'l/ZZI, E~ wanted. If you
have any old wooden jig saw puzzles
in you r attic - or run across them at

MO TO RHOME fo r sale. 25 ft.
Soc rtscoech (RB) - 1973 - excellent
condition - many extras. Antennas 
2 mtr. TV. (2) HF - 4 KW generator,
sleeps six . 51,500 down , assume loan .
Send SASE for mo re info. W6KHS.
212 Magellan St. , Capitola CA 950 10.

IIHF
'\\~ Antenna
~: Handbook

Hot off the press, the NEW VHF An tenna
Handbook details the theory, design and construc
tion of hundreds of different VHF and UHF
antennas , . . antennas for FM, fo r DXing, for
repeaters, fo r mobiles, for emergencies, for con
tes ts , quickies, mammoth arrays . , . EVERY
THI NG IS RIGHT HERE !

A practical book written fo r th e average ama
teu r who takes joy in bui lding, not fu ll of complex
formulas for the design engineer. Pack ed with
fabulous antenna projects you can bu ild .

This quality reference bo ok would normally sell
fo r as much as $5 or $6, but the publish ers have
agreed to keep the price at an inflation fight ing
price of 52.95. Send cash, check or money order
. . . or give your Master Charge o r BankAmericard
number . . ORDER TODA Y!

Dealer Inq uiries Invited

IT PAYS TO ADVERTISE IN

OCTOBER 19 75

GREAT LAKES DIV ISION CON·
VENT IO N - October 10 & 11, State
Fairgrounds, Columbus, Ohio. Many
activit ies planned for hams and their
fam ilies: flea ma rke t, forums of all
types, Oh io Village tours, ceramics
c lass, etc. $2,000 in prizes include
T R4-C & two R4·C's. Advance
registrat ion $2.50. Write Mary Gibb
W8R VP , 2 93 Ceramic Drive,
Columbus OH 43214.

CA LI , LETT ER U CEi\l SE I' I.,\ TES 
still being collected by 73 Magazine
for possible cover use. Please send in
an old call letter plate - most
treasured are out-of-district plates
such as W2NSD/NH, etc . Got any real
oldies? 73 Magazine, Peterborough
NH 03458.

FOR SA LE : HP·45 superscientific
with nicads. charger, etc. Condition:
new. $265. (20 1) 233·7068 after
5:00. Ask for Bryan , or write to Box
1237. Mountainside NJ 07092.



from page 121

the fou r tape Novice theory set plu s
the code intra and 6 wpm back
breaker p ractice tapes.

HAM SKIERS TO MEET

HTs add quite a bit to skiing,
cutting down on boredom on the lift
li nes and whi le go ing up in the cha ir
lifts. Th is last winter hams got
together for skiing on q uite a few
weekends, with up to seven HTs going
at ti mes. It was a bal l.

The plan is to get as many hams
toget her at Aspen fo r the January
4-1Oth week as possible . It should be a
lot of fun. If you ski and can get away
for the week , bring you r HT set up for
146.5 2 and jo in the c rowd.

There'll be so me beginners as well
as some gung ho snow scorchers li ke
Chuck WA 1KPS of Tufts Radio. If
you can make it. d rop me a line - I' ll
be there for sure, complete with HT
and a charger. If there is finer skiing
anywhere in the worl d, I've missed
fi nding it. Aspen also has some of the
greatest restaurants.

Get your skis ou t and be there.

SUPER DXPEDITION

Capta in Burke of the Wind jammer
Cruises is looking for a lice nsed
ama teur to operate the ham station
aboard the Yankee Trader. This is a
ten month eround-the-wortd cruise,
co mp lete wit h visits to a lot of very
rare spots, skin div ing, and loafing.
The regu lar fare for the trip runs
about $25 per day - and there is a
whopping d iscount for a ham to help
provide phone patches back home.

Co ntact Cap t. Burke, Box 120,
Miami Beach FL 33139.

LOCAL NEWSCASTS

Ano ther feature being develo ped
fo r repeate rs is th e ability to run off a
short cassette on demand with current
news of the repeater group. The most
used system so far for this uses TT
nu mber 9. Th is is an excellent way to
make meeting times and other dub
events known to everyo ne using the
repeater. It can also be expanded, if
you have an interested newscaster, to
include the latest ham news flashes.
Don't make it too lo ng, as the service
can quick ly get to be a bore for the
mo re persistent listeners.

. . . W2NSOt1
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LETTERS
from page 21

,"; '1' 1: II \ ON 1/\

Probably ten years ago I typed the
invitations to NZA RT bra nches in
Auckland to hear Wayne Green and
then couldn' t get to hear him.
However, we worked o n t he air and he
sen t me a sample copy of 13
Magazine; I ordered the back copies
and have been hooked si nce. Co pies
arrive pretty punctually and are very
welcome. Always glad to see projects
for beginners to do home construction
so easily missed as an experience if
one st icks to commercial equ ipment
on ly.

Co ngratu lat ions on th e Study
Co urses and Code Tapes and their
evident success. 73 continues from
success to success. Ou r Public Library
has it as it s o nly subsc ribed radio
magazine and o ne of the local book
shops has copies o n sale. I fee l, too,
that Wayne has a team around him
that has taken away the strain of
ea rlier days in tu rn ing ou t the
rnaqazme.

Father Phil Keane
Gisborne, New Zealand

,..,'1'..... ttu: 1U1.1,

Just a short note to let you know
t hat 73 is one fine magaz ine. Fits the
bill perfec tly at this OTH. Especia lly
apprec iate your construct ion articles
by K20AW. Keep up the fantast ic
jo b.

James Bill man 008MWE
Willard OH

My husband, who was W2JR X (and
also a radio technicianl passed away in
May of 1974. We have 73 Magaz ines
fro m 1964 to 1975 , OST from 19 42
to 1972 and CO from 1947 to 1970.
A few magazines have been sold fo r
2St each. Could you please tell me if I
could sell these o r how I should go
abou t it. We also have some CB

magazines, as well as rad io equipment.
Would appreci ate any help you ca n
give me, and thanks fo r your tro uble.

Mrs. W. Wa terman
55 Lake Ave.

Middletown NY 10940

' I f: TTI-: S I I / \ t ;

On J uly 11 , 1975 at 6:40 am EDT,
wh ile mob iling on 1-27 1 near
Cleveland OH, my wife and I spotted
a towed car on fire (o ne of many
beautiful 'vettes seen that am).
Through the fine WRBABD repeate r,
Tom KBMMM was con tacted . He
cal led the Stat e Po lice, who
immediately gave chase to save the
day, and the 'vette.

Ted Holt WB61PR
Keene NH

S!-:\ f:C 1 0 \ tut: II lU/'l TII

I have a Heath k it Seneca, which has
the controlled carrier modulation
which causes the c urrent meter to
vary with the modu lation . I would
like to know if any of your reade rs
would have a circu it which wou ld
overcome this movement by the
needle, somewha t like the TXB6
which had a grid modulation but did
not cause these oscillations.

Harry Penders
611 Turf Lane

Co nshohocken PA '9428

I am in the process of building a
frequency cou nter using TI L306 and
'30Bs and have got the PC layout for
everything but a front end. The count
er measures freq . to 100 MHz and I
need to go to 300. I have a 95H90 and
a 9582, and would like to find out if
anyone has used these two devices in a
front end and if they have would they
be witt ing to part with the schematic.
PC layout is not needed as I have the
facil ities to do the board layout.

Kirk R. Mellnick
803 Lufbery Dr.

Seymour J ohnson AFB
North Carolina 27530

73 MAGAZ INE



You KNOW you need QSLs 1

GBt some you can ba proud of...

Style \IV - Black
type. blue World.

and-isave monaq f
.

ONL Y $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.• 73 MAGAZINE. Peterborough NH 03458

Name Call _

Address _

City State Zip _

o MasterCharge
• •- .....--_.-

I
IB.ul KAMERICIJIOj 0 BankAm ericardo Cash 0 Chec k

Awards to be listed: _

...- ...
Style

Ow 0 $6 - 250

World 0 $10 - 500 Card No.

O x 0 $15- 1000 Expiration Date

Satellite 0 520 - 2000 Signature
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Enclosure $10.00
Pads $26.00.

SATAN ELECTRONICS announces

a new dealer for BRIMSTONE 144
Communications Specialties
97 AMSTERDAM AVE., WARWICK RI 02889
401·738-3287

Il~1--

Write or call for your six page color brochure

Remember COMMUNICATIONS SPECIALTIES for two
meter gear, HF transceivers automatic, electric touch-calling
equipment.

Also Ten Tec Keyers - regulated supplies
top antennas - HyGain - Mosely.

Free shipping

Call Chuck, K1 HGB anytime 401-738-1887

SATAN ELECTRONICS, INC.
R.R.3 Box 38A
Salina, Kansas 67401
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de Silicon Rectifier Modules

FEATURING:
• Voltage ratings up to 20,000 volts
• Current ratings up to 6.0 amps
• Fully glassivated diode building blocks by

GENERAL ELECTRIC
• Wide variety of standard assemblies available in configura

tions such as half wave, center-tap, doublers, and bridges
(1 & 3 phase)

• Avalanche types
• Both standard power line frequency and fast switching

types
• Capable of replacing many other manufacturers' types

.which are no longer available such as silicon retro-fits
for tu be types 866, 872, 8020, etc.

• Custom designs and engineering services
• Applicable to higher reliability applications such as in

dustrial control systems, communication equipment, ham
radio gear, smoke stack precipitators, etc.

FOR MORE INFORMATION CONTACT:

CONDITIONING SEMICONDUCTOR DEVICES CORP.

Post Office Box No. 816 Wayne, N. J. 07470

Telephone: 201-835-5459
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Now you can learn the code in a fraction of the time it
used to take!

~-.... ",'
/' mCODE· COURS[[J;J -, -:"

•
,

•

• .K:)*
I .: ' ,

,", . e • • e ' .
• ,

o 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 techniques. It is almost miraculous! In
one hour many people - including kids of ten 
are able to master the code. The ease of tearning
gives confidence to beginners who might otherwise
drop out.

o 14 WPM Code 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 to overcome the panic
which is universal in the test situations. When
you've spent your money and time to take the test
you'll thank heavens you had this back breaking
tape.

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, anyVlltlere
and you'll be more than prepared for the easy FCC
exam.

o 21 WPM Code 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.

I
I Name

I Address

ONLY $3.95! 73 is in the publishing business, not
tapes, so these are priced much lower than anyone
else could sell them. Have you ever seen one hour
cassettes for under $6?

OROER NOW!

Call

I City State Z ip

I
I

156

o 5 WPM 1 hr cassette $3.95 0 14 WPM 1 hr cassette $3.95
o 6 WPM 1 hr cassette $3.95 0 21 WPM 1 hr cassette $3.95

o all four cassettes $13.95

73 Magazine - Peterborough NH - 03458
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Mobile Arrrpfif'ter-s With
Versatility

2M10-70L $139 95
10Win - 70Wout144-148MHzamp

2MJO-140L $179.95
30 W in - 140 W out 144-148 MHz amp

2M10-140L $199.95
10 Win - 140 W out 144-148 MHz amp

l.JM10-r0L $159.95
10 W in - 60 W out 220-225 MHz amp

l.JMJO-120L $199_95
30 Win - 120 W out 220-225 MHz amp

l.JM 10-120L $219.95
10 W in - 120 Waut 220-225 MHz amp

$250 shipping USA, CA residents add 6% tax.

I

ssa

~)'.,. •
""

Ir~)
<.

.'"

All Amps: • Fully VSWR & reverse voltage protected
• No tuning required across band
• Switchable Class Cor AB operation
• Built-in TR switching, w/increased delay for SSB
• Fully compatible with all 1-15W FM/SSB/AM/CW rigs
• All solid-state and microstrip construction

Also available: 1-10W, lD-40Wand 420-450 MHz linearized amps

See your local dealer, or write for further information
Dealer inquiries desired

... some of our dealers . . .

Vegas Radio
1108 S. 3rd
Las Vegas NV 89101

James M. Homan W4DPH
PO Box 719
Clearwater FL 33517

Gary Radio Inc.
8199 Clairmont Mesa
San Diego CA 92105

SPECIALTY COMMUNICATIONS SYSTEMS
4519 Narragansett Ave., San Diego CA 92107

Louis N. Anciaux WB6NMT

TUFTs
"New England's Friendliest Ham Store"

INVITES YOU TO SEE THE ABOVE LINE

OCTOBER 1975

Radio Eectronics
386 Main St .. Medford MA 02155
Phone: 714-222-8381

157



6 Digit LED Clock Kit -12/24hr.

>g~
......

0IN QUANTITI ES IN QUANTITIES

0 OF 6 OR MORE OF 1 TO 5""-
ea. ea.

KIT INCLUDES:
• INSTRUCTIONS
• GUARANTEEO COMPONENTS

(Factory Prime)
• MONEY BACK GUARANTEE

6 - LED Readouts (FND-70 .25 in.)
1 - MM5314 Clock Chip (24 pin)

13 - Transistors
3 - Switches
3 - Capacitors ORDER KIT # 850
5 - Diodes AN INCREDIBLE VALUE!
9 - Resistors

Improved Printed Circuit Board for above (Drilled Fiberglass) $2.95
Transformer (requires 7-11 VAC) for above $1.50

GREAT FOR CLOCK KITS
WHITE VINYL CASE

SPECIFY RED OR GRAY
PLEXIGLASS CHASSIS

$7.95o3" HIGH
6%" WIDE
5%,'DEEP

CABINET /
f;---..,

$6.50 WITH ANY CLOCK KIT

CHASSIS SERVES AS BEZEL TO INCREASE CONTRAST OF DIGITAL DISPLAYS. USE
GRAY WITH ANY COLOR - RED WITH RED DISPLAYS ONLY (RED LEOs WITH RED
CHASSIS BRIGHTEST).
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JUMBO LEOs REO-GREEN-VELLOW
ANY MIX 6/$1.20 100/$17.00

LED PANEL MOUNTS 6/45i 100/$6.50

BI·POLAR LEDs LIGHTS RED ONE POLARITY GREEN REV $1 .25

DIODE PACKS
1N400 1 50/$2.75
1N4007 50/$7.00
1N4148 50/$3.00
1N914 50/$3.00

0L---'-!

25 AMP FULL WAVE BRIDGE 100 PIV
$1.95 ea.

~ 3/$5.00

7-SEG LED READOUTS IiJJ
MAN·BAAL RED .4 " C.A. 51.95 ea. 10/5 18.00
MAN·5 GR EEN .3" C.A. 1.9 5 18.00
MAN·8 Y EL LOW .3" C.A. 1.95 18.00
MAN·7 RED .3 " C.A. 1.25 11.00
D L·707 RED .3 " C.A. 1.75 16.00
DL·747 R ED .63" C.A . 2.95 28.00
DL-750 RED .63" C.C. 4.95 45.00
FND·70 RED .25" C.C. .65 5.50
DL-33 MMB RED 3x.l" C.C. 1.50 13 .50

(some u n marked - all guaran teed)

8008 ~,~~~~?
LIM ITED QTY.

KIT #700 1-C SAME AS #1001-B BUT HAS
DI F FERENT LEOs. USES 4 DL-747 .63"
DI G I T S & 2 0 L·707-3" I----- ----,,..,.,,--:=-:c-=--=-------I
D I GI T S F OR SECONDS. $42 95
COMP LETE K IT. LE SS •
CASE.

2102-1 . ........ •........ $4.95
2102-2 $3.95

----------------1 PLEXIGLASS FOR DIGITAL BEZELS.
APPROX. 3" x6" x 1l8" - GR AY OR RED
754 2/$1.25.

TRANSISTORS

PUSH-BUTTON SWITCH
SUB-MINIATURE SPST y,A. C&K #863 1
N.O. 120VAC 50¢' 5/$2

rc SPECIALS
TCA 430 Tone Gen 52.95
4250 P. Op Amp 1.25
741 OpAmp 3/ 1.00
14 58 Dual 741 .9 5
555 T imer .75
556 Dual 555 1.50
565 Phase Lac ked Loop 1.50
566 Function Gen 1.50
567 Tone Decoder 1.95

Regulat on
723 ±4OV. .7 5
309 5V. 1.50
340 K·1 2 12V. 1.95

---- ------------i 2N22221 Equiv.l 10/51.50
2N3394 IMarked) ... . . .. •. . . . . ... 10/5 1.90
2N3646 [Equ iv.I . .. .•... .. .. ..... 10/51.25
2N3904l Equiv.l 10/51.25
2N4249lMarkedl 10/51 .90
2N4403 1Equiv.l 10/51.25

IC SOCKETS SO LDER TA IL
14 or 16 PI N 4/51. 25/55.
24 or 28 PI N 754 8/55.
TRANSISTOR SOCKETS 12/$ 1.
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Karl Schulte WA2KBZ

am vs aos

Splashing through
which had been

the wind-swept lake
a parking lot only

minutes before, I surveyed the sad, soaked
remnants of what had been the grandest

• .. -•

.. -
,-

Dale Reii, Rolling Meadows' Woman of the Year for 1975, visited the station and made
several contacts (under WB9IDJ's supervision).
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144-14 8
F M -C W·SSB

EBC 14 4 Jr. 14 3.5 -148.5
FM wit h p r ior ity

ITC Multi-2000

-. .._..

30·50 146-17 0
T en nelec Memory SCa nner 4 50-51 0 MHz

.""',,,,,,,,,,,,,,'"••

No w in stock
The latest synthesized rigs available.

14 2 -14 9
FM

146 ·148
FMICOM 230

Brimstone 144

CRYSTALS are

DLD FASHIDNED

ICOM 21·A
ICOM DV·21

AUDIO LAND is now offering high trade-in prices for your used equipment. Write
for trade-in prices and price quotes. Now in stock - CUSHCRAFT - REGENCY 
SSE - HAL COMMUNICATIONS - NEWTRONICS - HY GAIN - AMPHENOL
- TURNER - E.V. - SHURE - STANDARD - TEMPO. 3000 xtais for most rigs.
Rotors and cables. Stereo and Quad equipment - and much more. N.P.C. regulated
power supplies. All major charge cards accepted. Several finance plans available.
Write for our latest trade-in listing.

OUR HAMS SERVE YOU!

Sales: Earl KBBHP - Chris WBBOHK - Dave W8STOS

Service: Jerry WBSOHJ - Jerry K81 DE

36633 S. Gratiot
Mt. Clemens, Michigan 48043
(3 13) 791-1400
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Karl (WA2KBZ) and Pat and Don Wh iting
(balloon owners) get ready for test fligh t.
Note PR on side of basket.

As our main operation got under wayJ

WB91DJ and I noticed a hot air balloon
being set up behind our "shack". Having the
same idea, we approac hed them with a
Regency HR-2A, eq uipped with whip and
battery, and wit h our best charm. After
pre sentin g our request to go u p with a rad io,

\ \I

The actual ope ration was a success, and
achieve d our goals of bo th helping the town
to spread the word of the anniversa ry and to
kick off our new club - not to mention
having a lot of fun doing it ! A nice side
effect was the front page PR received in the
local newspape r, and the surprise "Balloon
Aeromobile" operatio n. That's an example
of o ne of the ways to add a little "z ing" t o a
clu b event.

antenna materials, and operators were lined
up. We were all set to go - except fo r t he
license ; although ample tim e had been
allowe d, there was still no sign of it , and the
time was growing short. (There is no such
thing as applying for a license too early.) A
call to the FCC reassured us; it was in the
ma il, and in fact did arrive in the nick of
time.

A letter was writte n to the FCC re
qu esting the call WT9RMI , fo r th e twen tieth
anniversary of Roll ing Meadows, Illi nois.
Arrangements were made with the park
officials for permission to operate on park
grounds adjacent to the parking lot where
most of the peop le would be, to pro vide for
maximum ex posure. Special QSLs were
desi gned fo r the stat io n, and eq uipment,

parade our city had seen. Soggy floats, all
but dissolved into giant, amorphous fruit I
salads, stood abandoned helter-skelter, while
everywhere were bandsme n, spectators, and
even c low ns dashing fo r whatever shelter
they could find. Tryi ng to bring order to
chaos, while bravi ng the incredible torrentia l
downpour, were the town's police and Civi l
Defense members. All was lost, and the
Twe ntieth Anniversary Celebration of
Rolli ng Meadows, Ill ino is, was washed out at
the height of the festivit ies.

But not all was lost, for as the door to
our park bu il ding opened, the musical no tes
of a CW contact were heard, and on 20
phone, a KL7 was giving congratulations on
the anniversary to WT9RMI. This was our
town's special event station, set up to bring
added pu blicity fo r bo th the town and our
new Civil Defense Radio Club, which
sponsored the ope rat ion.

We had an ome n of bad weather the night
before, as Doug (WB9 1D j), Rich (WB9DED),
Ken (WB9Q LD), and myself set a record for
erecting antennas, with incentive and
i n s pi r a t i on being provided by
a n omi nous and rapidly approac hing
electrical sto rm. Co nvinced the wea therman
wasn ' t fooli ng, we luc ki ly elected to set up
inside the park HQ bu ilding, rather than in a
tent. A good choice, I thought, as I stood
dripping in the doorway, for the operators
were the on ly folks around who were warm
and dry , and whose plans were not ruined by
the rain.

T he Anniversa ry sta t ion was the idea of
WB9IDJ and Merri l Wu erch WN9PRB, who
is the Director of Civil Defense as well as an
Alderman for the city. Being en th usiastic
about ham radio, and wish ing to establish a
Rolling Meadows radio club, sponsored by
Civil Defense, Merri l gave the go ahead .
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.. .WA2KBZ

Depend on JAN Crys tals , Our large stock of quartz
crystal materials and componen ts assures Fast
De l iver y lrom us !

CRYSTAL SPECIALS
Frequency Standards

100 KHz(HC 13/U) $4.50
1000 KHz(H C 6/U) , 4.50

A lm o st all CB sets. TA or Aec . . . . . . . . .. , $2.50
(eB Synthesizer Crystal on request)

Am ateur Band in FT·243 ea. $1 .50
. . .. 4/$5.00

SO-Meier. . . . . . . . . . $3 ,00 (160·meter not evau.j
Cryslals 'or 2·Me'er, Marine, Scanners . etc. Send
lor Catalog.
Fo r 1S1class mail , add 20' per crysla l. Fo r Airmail ,
ad d 25' . Send check or money order. No dealers.
please ,

WE'RE FIGHTING
INFLATION /r----....,

NO PRICE RISE INj75--,
FOR FREQUENCY
STABILITY

we wai te d anxiously for the owners'
decisio n. Don and Pat Wh iting, owner and
chief pilo t of the Infi nite Horizons Balloon
Service (Mt. Prospect IL 6(056). nice fo lks
th at they are, agreed and even became
curious about ham radio . The two spo rts
make a natural combination. Flying at an
altitude of roughly 200 ft , we were ab le to
make some long haul (for Illinois and lo w
power) contacts, while enjoying the unique
thrill of a balloon ri de ! We hope to try t his
again in the futu re, perhaps in conjunction
wit h races.

Return ing to the main operation, we
worked 25 states, incl uding Alaska, and a
number of European, Asian and Central
Am eri c an s ta t ions, including Russia,
Panam a, and Mexico . However, one o f the
mo st interesting QSOs had to be the contac t
wi t h an ot he r specia l events sta tio n,
W1 9 NDY, who was operati ng at - you
guessed it - t he Indy "500".

In closing, thanks should be offered to
the many a mateurs, officials, and folks in
general who helped to make th is specia l
eve nt possi ble.

,~_...... , ..

United St.tes
Callbaok
All W & K list ings
$12.95

-----__0---

------
._-------_._--

._-- -

._---..-._ -._--- ------- ----

--

Order fro m you r favo rit e elect ron ics d eal
er or di rect f rom the publisher. A ll direct
o rders add 75r shipp ing and handling per
c eubcok.

._---
,---

Don't wait u nt il 1975 is all ove r. Get
your new Callbooks now and have a full
yea r of the most up-t o-dat e QSL info rm a
t ion available a nywhe re.

The new 1975 U. S. Callbaok will have
over 300,000 W & K lis ti ngs, It will have
call s, l icense classes, names an d addresses
plus the m any valuable back-up charts and
references you have come to expect from
the Callbaok.

Specialize In OX? Then you're looking for
the new, larger than ever 1975 Foreign Call.
book w it h ov er 225,000 ca lls, names and
addresses of amateurs outside .of the USA.

RIGHT NOW
is the time to order your

Foreign Radio
Amateur Cal lbook
OX lis ti ng s

$11.95

E. fOR RADIO AMATEUR II6 k
'llR\~RE.E. ~caDo INC

6
ROC\'l\lRE. Dept . B 925 Sherwood Drive

like Bluff, III. 60044
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• KLM
• SWAN
• SBE

AND MORE

• CUSH-eRAFT
• STANDARD
• CLEGG
• NEWTRONICS
• ANT. SPECIALISTS
• REGENCY
• DYCOMM
• DRAKE
• HY·GAIN
• GALAXY
• SONAR
• MOSLEY
• MIDLAND
• BIRD
.ICOM
• YAESU
• TEMPO

•

/

A DIVISION OF TREVOSE ELECTRONICS

4033 BROWNSVILLE ROAD, TREVOSE , PA. 19047

of New and Used Ham Gear

SEE THE ANTENNA WHEEL!
Beam of Your Choice and HAM M2 for peanuts 

WRITE for the Deal of a Lifetime

/

~ . FOB A WITCHING
f ~ J
\~

HAM M 2 for only $$$ w ith Beam
Write for y our deal.

POWER PACK: A 22 element, high performa nce.
vertically polarized FM array . complete w ith all
hardware. mounting boom, harness and 2 antennas.

A147·221000 watts 146-148 MHz

W~ ~rlllld~ LARGEST on the East Coast.* Ii' 'II Ii any kind of Electronic Gear.
* Use your Mastercharge, Bank Americard SAVE GAS - BUY VIA U.P.S.
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Gloria Dawn Patterson
27046 Freep ort Road
Palos Verdes CA 90274

Busy Hams

"Buenos dias, mis amigos ... XEl lQ/
portable, San Vicente." Queta

McFarland's crisp, feminine voice is loud and
clear. All guys on 3855 MHz, "The Taco
Net," eagerly click their mics, hoping to be
first. "W6WMO, Hal, here greetings,
Quota" ... "W6YSP, Wes how's the
school coming?" .. . Others greet her: ]C
(K6MVF), Nick (K6DBj), Mac (WA6 DT B),
George (W6JC), Ed (XE2EBE), Aida
(XE2BY).

Queta knows our limited Spanish , so
switches: "The kids arc done digging th e

Benefit Baja
•

ditches fo r the water pipe. We're ready for
you . . . W6H CD, arc you there, Nash?" 
Sure he's th ere! He 's president of Foothill
Chapte r of" Fl y ing Samaritans," in charge of
San Vicente schoo l co nstruction work.
"Hola, Queta, como esta?" (Nash took a
6-weeks leave of absence from JPL where he
works o n Technical Staff, to attend a con
cen trated Spanish co urse in Mexico .) "We'd
better ask W6RYX if POA's plane is ready
for next weekend ... you there, Pat?"

The QSO goes o n throughout the evening.
Pl ans are made to pick up tools, parts and

From left: Nash W6HCD, Mrs. Irene Peterson (sister of Pat), Pat W6R YX, checking
through airport customs with Mexican customs official and two workers heading towards
San Vicente for work weekend. People of Action's airplane 368I-B keeps busy most
weekends flying personnel and equipment as coordinated over Taco Net and ham radio
between Mexico and United States.
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An Authorized Ban1ennlal Program of

18 MAGAZINE

•

Just hO\AJ do you celebrate a Bicentennial? flag on your

~the~
8 .

You've had lots of practice celebrating Christ- house. o n your
mas, New Year and Thanksgiving. But there c-_ _ lapel, and o n your
has never been a Bicentennlal.c.and there IUr '~enn· . car window and
will never be another. Just as regular ~ bumper.
holidays depend on people to If you have a flag,
celebrate them, so does the Bi· fly it proudly. If you don't. use this convenient
centennial. And all the Bicen- ,~ ~ order form. Our publica tion has been author-
tennial commissions and ~~ ized by the U. S. Bicentennial Society to make
administrations combined 7J these hard to find, hlqh-qualtty flag materials
can 't celebrate it for you or withou t you. available at prices lower than you would
Trying to celebrate the Bicentenn ial without c. expect to pay (made possible by the large
a flag is like Christmas without a tree. Our quantity involved with this national program).
flag is the one emblem that has stood for our Order now: Start celebrating our one and only
country for the past 200 years. So start now. Fly a Bicentennial today!

r.1~I~T~Bg~r~~-~~------

I
wit h the golden Double Eagle top orn ament (lnc ludedl. . 73 Mayu',:,e I
symbol of the Bicenterm ill He*""-du ty 3 II 5 ft . fl.. c~o U $ . B,centenn,al Soc..ty n ..• • nrv Co.,. . .' _. . F'" t and Ma'n S treet5 ..... . •
WIth double-st itched stripes. C<l nV8$ heading. and brl ss Rich mond Vl rll'ni8 23219 ...
grommets. EXUI·strength, gold steet pole (6 ft ., two . ...1- ---

I
crece). Will bracket , screws, halylrd, tnstrucnons, and A1. Home Flf1l1 Setls) iii $9 95 I
storage bo x. Choice of 50 Star, Betsy Ross, o r A2. Flag WIthout Acceuories (jI $1.16
'76 Bicentennial Flag. $9.95 each. A3. FIlI9WlndowStichr(sl @$ .3Sllnv3 10r$1I
42, Flag. Without AcCft;$()rtes - Same high-quality 8. 8~ntennial Bumper Stnphl • $ .50
3 II 5 ft . flag d8$Cribed above. relldy to fly on your C. 8ocentenni.r l.,pel Pln{sl • S1,00

I
pole. $ 7 .76 each. Choice o f SQ.S1ar , Betsy Ross. or Post89' and H. ndlinll $ .50 I
'76 Bicentennial.

3x4 % inches. full co lor. Cho ice of 50 Star, Betsy Ross. Nam=:========~~~=====~~====

I
or '76 Bicentenn ial F lag. $ .35 each . Any 3 for $1 .00. I
B. B~ntenn i al Bumper Strip _ Blue and White stars. Address
Red and White str ipes. $ .50 eac h. City State Zip
C. Bicfll tenn ial Lape l Pin - Enameled in fu ll ector. Resid ents o f Virginia add 4'1(, 5Iles tax.

~;;;~ac~__ ';;;';;~t~~~S~_.11
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medicines. Dates are set for work weekends.
You 'll find these hams here most every
night. Think of the time, fuel and expenses
saved! Hu rray for amateur radio! Queta 's
using a donated rig, an antenna bui lt by
Nash and the rig tuned and serviced by Pat.
This amateur radio station is the only means
of communication for efficiently bringing
down proper equipment and manpower.
Th rough its use, San Vicente has a school
and a water system built to U.s. standards.
The 4000 feet of plastic pipe were laid in
ditches dug by boys from the school, under
Quota's supervision .

It 's gratifyi ng to see 73 Magazine spread
its horizons to include mo re th an tec hnical
data from amateurs. I agree wi th Wayne, our
ham guys are gutsy' I'll bet most of you are
invo lved in some philanthropic endeavor
right now. When you have an eyeball with
you r group, aren't you amazed at the many
skills of hams? If you' re not a flyer yourse lf,
most likely the fe llow beside you is - or a
boater - a photographer - or motorcycle
buff. I've learned a lot about hams while
sharing a cup of coffee, a pot of chili at a
picnic or a swap meet. A gal doesn't have to
send CW, or read a schematic, to ta lk their
language. And what a mixtu re of talents ...
inte llects . .. with the since re desire to help
others!

Just mention, for instance, a mission to
Mexico coming up in Baja. The engineer
drawing the diagram on his napkin suddenly
stops. The photographe r quie tly lays as ide
his viewer and slides. The pilo t's story is
cancelled. "What can we do to help?" "Does
your plane have an extra seat?" There's a
couple of active hams in Southern California
who will quickly get you involved; you
heard them on the Taco Net, bu t le t 's get a
little better acq uainted wit h them.

Nash W6 HCD has been an active ham for
many years. You couldn't count the number
of hours he spends in the shack, shuffling
no tes, coordinating projects, contacting
pilots and hams re Mexico trips. "You'd be
surprised," he says, "how many pilots are
hams, an d how many hams hold highly
skilled jobs. Yet, busy as they are, they
answer yes when I need a landscape layout,
architectural design, water analysis or just
plain labor."
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Queta McFarland, left, and workers smile as
Bob Carbinier brings in huge flow of water
from newly installed well at San Vicen te,
Baja, Mexico - made possible by ama teur
radio operators' coordination between
Mexico and U.S.

Pat W6RYX got his amateur license a t age
15. Now he's execu tive director of "People
Of Action," a non-profit group which o wns
a twin Bonanza airplane. Pat te lls us: " POA
simply means we're a bunch of people who
believe in action; in fact, our slogan is
'serving others worldwide.' We're a tool for
all organizations."

These two have now comp le te d the QSO
by setting a firm date for a work wee ke nd in
San Vicente. Shou ld we go along? You have
to get up before the sun, to be on time for
3681·B's departure. We clear customs at
Ti juana, then 40 minutes later, ou r ETA is
confirmed as we sight the ham ante nna
above the school grou nds. Making a pass
over the village to announce our arr ival, Pat
carefully descends over the hill at the end of
the runway and lands "on the numbers" of
the short, bumpy, dirt strip of 1900 ft., o nly
3!4ths of which is usable.

Wor k starts right after Quota 's refresh
ments. Pat and Nash get busy on the rig
replacing the flat final tubes with some
donated by Nash. They check the frequency
calibration with Pat's General Radio frc
quency counter model 1192-B; tune the rig
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Our po pular Model 8 0 A Camera and 70A or
70B M onitor will continue to be available.

Because of the many thousands of Robot SSTV unitsnow on
the air, and their reasonable price. we feel many amateurs
wi ll continue to choose this economical way to get in on the
fast growing amateur SSTV activity.

Model70A Monitor $345
Model 70B. Jo in·! SSTV Monitor
with built-in fast scan viewfinder
and oscilloscope $445
Model80A Camera $345

It also accepts amateur-standard SSTV audio tones in the
same range and converts them to TV standard video signals
capable of be ing reproduced on any closed circuit monitor or
home set.

Subject matter no longer needs to be stationary eithe r. since
the 300 "grabs" and stores one TV field 11160 second) thus
freezing moving scenes.

Model 300 Scan Converter $1,295
RCA Closed Circuit Camera $ 260
Setchell·Carison Monitor $ 225

OCTOBER 1975

The best amateur SSTV
equipment was the Robot

Model 70B Monitor and BOA Camera

Our new Model 300 Scan Converter offers a
complete new dim ension to amate ur SSTV :
comm ercial TV picture quality on amateur SSTV
operation .

Now it's the Robot ModelJOO SSTV Scan Converter

The Model 300 offers both fa st-to-slew and slew-to-fast scan
conversion capabilities. and is able to generate and to accept
either 128·line or 256-line SSTV pictures. The Model 300
accepts standardTV video signals from a TV camera or other
video source and converts them to amateur-standard SSTV
audio tones in the accepted range of 1200 to 2300 Hertz.

,--- - - - - - - - - - - - - - - - -,
Please send me the following :

I Complete descriptive literature on the I• BModel 300 Converter D Model 708 SSTV Monitor •
• Model80A SSTV Camera D Model 300 Converter RO B 0 T •
• •
• Name Call ROBOT RESEARCH INC . I
I Address 759 1 Convoy Court

•
City . San Diego. CA 92 111 .1

Ph . (7 14) 27 9·9430I State ZI P__~ _

~ J
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San Diego's Town & Country Hotel hosted July 's Colegas y Amigos Breakfast, where 200
hams met to discuss cooperation between Mexico and U.S . Shown above with VHF
Engineering 2 meter repeater display for Ensenada Amateur Radio Club XE2EBC,
left-to-right, Father Ryan W6HBP, Pat W6R YX, Earl K6SMT, Al XE2A VG, and with
microphone, Fred W7VQQ observing operation of the repea ter. "Dos Me tros Amigos"
will participate in Mexican fiestas, where American hams can share the use of the
Ensenada repeater.

using his Bird - 43 Watt meter. Then
contact is made with Mexican hams for any
emerge ncies. Meanwhil e, Bob Car binier,
engineer fo r Waterworks & Utilit ies Div. of
LA., loads supplies into the tru ck; Leonard
Shortlund , Ass oc. Harb or Planning
Coordinator fo r L.A. ste ps on the gas; and
they're gone for the day. They'll check the
flow o f water from the gas driven centrifu gal
pump, connec t the pipe and storage tank.
Volunteers from San Vicente listen ca refully
as they're taught how to lay the pipe and
finish the work necessary before our next
trip down.

I take my camera and noteboo k to record
the story. The school portrays the resu Its of
many Americans who have left perso nal
pleasures and families behind, to help repair
generators, set up a clothing shop, donate
supplies, etc. There's a small fence around
one dormi tory - installed by kids from
Nash 's church one weekend. You can feel
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their pride as I snap pictu res and talk to t he
natives . .. But daylight ever ends too soon;
nigh t is at hand; no more pictures; work still
undone. There's always more work than
personnel!

Dar kness brings aweary, dirty and
hungry crew to Queta's. Did you ever eat
"cactus burgers?" Mm mmm .. . served with
minudo soup, frijolis and to pped off wi t h
hot ap ple pie - an Ame rican flourish learned
from Queta's late husband, Tico. A call from
the ham shac k indicates sta teside hams are
inqu iring as to our safe arrival. Wh ile the
"Taco Net" is in progress, a few of us are off
to attend an all night fiesta, invited by one
of the worke rs to his wedding party . Here,
too, like t he day itself, the n ight passes
much too qu ickly.

These work weekends in Baja are the
finishing touches of projects that germ inate
over the ham frequencies . Most weekends
Pat keeps 3681-B's lu ggage space loaded
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TPL puts more in. ..So you'll get more out!

Our Quality Control department rejects
a lmost as man y part s as they accept.

Our engineering staff not only designed
our products, but also were instrumen
tal in t he development of RF Power
Tran sistors.

FCC type accepted power amplif iers also availab le. Please call
or write fo r a cop y of TPL 's Commercial Products Summary.

The TPL package has been imitated by
many co mpet itors, BUT NEVER DUPLI·
CATED, because it costs more to make
a quality product .

For prices and specifications please write
for our Amateur Products Summary.
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taIk .-IIII!
po~er

COMMUNICATIONS INC.
1312 5 Y UKO N A VENUE /HAWTH ORNE , C A LI F . 90 250 / (2 13 ) 679 ·0131

•

TPL
Rfpower amplifiers

maycest
a little mere

...but
they're worth a

,I(J~ mere
Even with t housands of amplifiers in use,
our one man repa ir department spends no
more than four hours each week doing
repairs and modificat ions... t he rest of
his time is spent making sure the amplifiers
that are shipped won 't come back for him
to repair.

Because of our extra attention to qual
ity cont ro l our amp lif iers are specif ied
by more government agencies and pri
vate organiza t ions tha n a ny ot her product
of its t ype.

Our product line is the only one chosen
by many major tw o-way radio manufac
turers for use w ith thei r prod ucts.
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YDUR HAM TU8E
HEADQUARTERS!

BRAND NEW· · · ·FACTORY GUARANTEED

TOP BRAND Popular Receiving Tube Types.
BR AND NEW 75%+ Off list' Factory Boxed.
FREE LI ST Available - Minimum Order S25.

. .. PATT ERSON

with repaired rigs, antennas and parts. Nash
also encourages nurses, doctors and workers
to cove r short-distance villages by car (a
good excuse for use of the portable rig l).
They drive many mi les from Southern
California to T ijuana, Guadalupe Valley, EI
Testerazo, Ensenada, San Vicente, Colnctt
and o ther small villages.

"Well, we must go . . . can 't get in too
late. " (There's one in every crowd!) The
ham shack gets straightened, operat ion
manual updated, tools lo aded in the air
plane. All passengers settle dee p into the
comfortable seats, as we d ip our wings
farewell to San Vicente. Another mission to
Mexico is completed . .. thanks to the
mi racle of two-way radio, and to the active,
aggressive and astounding amateu rs we call
" hams."

4.25
3. 75
4 .50
9.00
5.00

18.00
38. 00
22.00

TUBES BOUGHT, SOLO AND TRADED
SA "E 555 HIG/l S SS FOR m UR n 'YH

MONTHLY SPECIALS
S 28.00 6146B S

42.00 6360
120.00 68838
42.00 6939
45.00 811A
24.00 813
19.00 7735A
18.00 8236

2K25
3-5OOZ
3-1000Z
4-1 25A
4400A
4CX 250 8
4 X1 50 A
5728

SERVING THE INDUSTRY SINCE 1922

c{!{'o
COMMUNICATIONS, Inc.
2115 Avenue X
Brooklyn, NY 11235
Pho ne (212) 646·6300

If you want to get involved in some of
this: here's where you can get information:
Pat Patterson, "People of Action ", P.D. Box
2352, Palos Verdes, CA 90274;phone (213)
541-7379. - Ed.

JAME.r ELECTRONICS
DIGITAL VOLTMETER
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$1.1 0

SOY
600'/2AYS647

Rectifiers
VARD FUll-WAVE BRIDGE

MRSIO Rectifi e r

25K Trimmer

II

Dm
SHKET

SUPPLIKD

PRINTED CIRCU IT BOARD TYPE
EA CH $.20 10 FOR $1. 50

lA S . 10

Special 811: Hex Inverter
TTL DIP Hex Inverter; pi n int erchangeable with SN
7404 . Part s are brand n e w and branded Signe t i cs
and marked "811."

EACH $ . 16
10 FOR 1. 50
100 fOR 14. 00
1000 FOR 110 . 00

-1 2 turn trl mpots whi ch pl ug
into a DIP socket

- SIC. and 200K
_'4M

1\ 'J;. J( " ..

- 4 l ea ds spaced .3" x .2 "
Each $1.00 10 for $8 .95

:z . «rII .I!ak Trimmer
~ 7-Segment Readout

RCA Numitron
EACH • • • •••••••• •$ 5.00 [2
SPEC IAL: 5 fOR $20.00

DR2010

12-PIN DIP
Three dig i t s with ri ght-hand decimal
Plugs in to OIP sockets
Si mi la r to (l ITRONIX) Dll 3]
Magni f ied di git approlt lmately . 1"
Cathode f or each dig it
SegnEnts are par al l e l f or lIU1tl pl e

operation ~-lio:ii(liiiHzGiiUiITie"r-i--:=:"j§~~~~~=}!~~~J:J~==~5- 10 HA per segment
EACH 51.75 4 ( 12 DIG ITS) $6 .00)

MOS MEMORY 2102-2 I AMP RECTIFIER

LED's IN4007 lKV PRY
EAOl S . 15

SALE 10 fo r $1 .00

10 OR MORE $1.00 EACHEACH $1. 20

MAN 4 7- Segment. 0-9 plus l e t t e rs.
Ri9ht-hand decilMl poi nt. Sna ps i n 14
pin DI P socket or Mol ex. IC vol t age re 
qui re-ent s. I d e a 1 f or desk or pocket
eat cuteters:

$ .35
10 FOR $2.95

$ .20 I -,:.==~=~==::.... ~
10 FOR $1. 25 ..

$ .30
10 FOR $2.50

MV50 Red Emitt ing
10-4 MA /!I ZV

<: r::_
HV5024 Red TO-IS

High"""" c.:
~-

MYI08 Vis i bl e Red
5-7MA ' 2V

C04OO1
C04OO2
C04011
C04012

CMOS
$ .45 C04023

.45 74C20

. 45 74C160

.45

$ . 45
.65

3 .25

PRY PRICE
100•••..• $.10
200••••.•. 15
400 .• • • ••. 18
600 . .••••. 23

PRY PR ICE
800 . .. .•. $ . 30
1000 • • . •. . 40
1200... • • . 50
1500 ..• • •• 65

148 Op AInp TO- 5•.• •. . . . . • • ••....• • • • • •... • 8 0
CA30lS 2 I sol ated trans i stor s a nd a Da r ling

t on-connected transistor pa ir •• • • . . 1. 00

CAJ045 5 NPN transistor array . • • • • . •. . . . . • • • 1. 00
LHI00 Pos itive DC regulator TO- 5•....• .. . . . 1. 00
lMI05 Voltage regulator . . . . .. . • • • • • • • •...•. 1. 25
l M302 Op knp vo ltage f oll ower TO-5 1. 25
lM308 Op Amp TO- 5 .. .... ... . . . . .......... . . . 2 . 00
LH3D9H 5V 200 HA power supply TO-5••.•... ..• 1. 00
LH309K. 5V lA power s upply module TO-3 l . DO
LH311 COIIIParator Mini .•• • • • • • . • . .• • • •• • . . . . 1 . 1 5
0070 AGe aqlllfler 1. 75
LH380 2-Watt Audio A.lp ••••••••••••• • • • • • • • • 1 . 1 5
LH1595 4-Quadrant .ul tipl i er . . • • • • • • • • • • • . .. 1 . 70
MC1536T Op Amp • • • •• •• • • •••• •••••••••• •• • • • •• 1 . 3 5

Pr ecisi on timer . ..•.•• • • . .••• • • ••••.. • 9 0
Pha se l ock loop DI P 2 .95
Phase l ock l oop DI P.. ••• ... •• ••••.. . . 3 . 0 0
Phase lock l oop ••••..• • • •.• •... . 2 .9 5
Function gene ra t or TO-5• . ..• • • ••... . . 3.50
Tone decode r TO-5 •. • •• ••... .•••••. .. . 3.50
Popula r Op hnp DIP • •••• • . . ...•.•.. ... . 4 0
Voltage compa ra t or DIP.. . . . ... • • • . . . . .60
Dua l comparator DI P. .. . . . . ...... . . . . . . 45
Preci sion voltage regu lator DIP• . . . . . 1 . 0 0
Op amp TO-5/MINI DIP. . .. . . . . •• ••. .. . . .4 5

N EAR SL I

NE555
NE560
NE56 1
NE565
NE566
NE567
709
710
711
723
741

7400 .20 74H5 1 .25
74HOO .30 7453 .20
7401 .2. 74 54 .2c
74HO t .25 ]4L54 . 25
7402 .25 74L55 . 25
7403 . 25 7460 . 16
7404 .25 74L71 . 25
74H04 . 3. 7472 .eo
7405 . 3. 74L72 •••
7406 ••• 7473 .J>
7408 .3. 74L7 3 .7>
74H08 . 3. 7474 . 45
7410 .2. 74H74 .7>
7413 . 7> 7475 .8.
7417 ••• 7476 ."
1420 .2. 74L18 .7.
74L20 . 3. 7480 .s.
14H20 . 3. 1483 .7.
74B22 .3. 7489 3.00
1430 .2. 74 90 1.00
74H30 .3. 7492 . OS
74L30 .1. 7493 1.00
1440 .2. 7495 ...
14H40 . 3. 74L95 1.00
7442 1. 00 74107 ."
7441 1. 50 14145 1. 25
7450 .2. 14 180 1.00
14H50 . 3. 14193 I. SO
7451 .2. 74195 • OS

7400 Series DIP

DIDDI! ARRAY 10-1N914 s ilicon
si9nal diodes i n o n e package . 20
l eads spaced . 1- ; no conmon connec-

t i ons .
EACH ... . •$ .29
10 FOR $2.50

8-Pin .. . . •... .. • • . $ . 22

14-Pi n $ . 26

16-Pln $ . 30

24-Pln ... • • . . •$ .7 5

40- Pl n• . . . • ••..• $1.25

$2.49
$1.00

$12. 95

Mo ne y ba ck g u ara n t e e
o n a l l good s ~

High Quality PCB
Mounting IC Sockets

8-P IN, 14-P in. 16-Pin and 24- Pi n PCB
mount i ng ONlY- - no wire wra p socke ts.

All I C' ..... n_ . nd f " l1y t ••t ed . LeAd.
. ... pl.ted . Ith ~old 0.. .olde... O..d . ...
fo .. $5 . 00 0 .. ~... . ill be .hipped p ... ~id
Add $ .55 f o.. h.ndlin~ .nd poet.~. fo ..
... lle .. o ..d. ... , • • • ~d.nt. of C.li fo.. ni.
.dd • • 1.. t... I C o ..d. ... .... .hipped
. ithin 2 vo..~ d.y.--~it . . ....h i pped .Ith 
In 10 da y. o f rece i pt o f o r de ... $10 .00
minimum o n C .O . D. · •.

Ma i l Orde rs t o: Phone
P .O. Box 41727
Sacramento. CA ( 9 16J 33 4-2161

958 41

BRBYLOn
ELECTROniCS
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And, we 'll promise you only one thing. T he most adventurous vacation you have
ever ex perienced . Hop aboard our schoone r for 10 sunfilled days and moonlit nights .
A congenial group of shipmates now formi ng and setting their heading (or Saba.
G renada. SI. Lucia. G uadaloupe . And . Dutch S(. Maarte n. And . French Mart inique.
Explore pink . white and black sand beaches. Scale the cliffs, climb a volcano, prowl
o ld forts and quaint towns. Hoist the sails. take a turn at the wheel or feet on the
rail and let us do the work . Then limbo to a steel ba nd and (all asleep under a star
spangled Ca ribbean sky.Share from 5250. If yo u have the spirit ... come Windja mmin:..
a true life advent ure . This coupo n will hri ng you a full co lo r adventure brochure .

SPECIA L HAM DISCOUNT
Send rn e yo ur color brochure on 10 day 'ba refoot' vaca t ions from S250.

A,I.l r~" _

C.. \ Slal~ Z ip _

e Windjammer Cruises.
Post Off ice Box 120. Dept. 00. Miami Beach. Florida 33139.

,---------------------------------------------------------------,
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Zip _

rklcruise'

. -• •.~..
.'

/ .

8 Wlndiammer Cruises.
Post Office Bo x 120, Dept. 00. M iami Beach. Florida 33 139.

•

undthe

SPECIA L HAM DISCOUNT

- .

On December 10, 1975 you can share one of
the most exciting experiences in the world. 6
adventurous months prowling the world's most
unusual ports. First come . . . first served. \llkite
now for information on adventure that won't
stop.

Rapa, Tahiti. Moorea, Galapagos.
Zanzibar, Devil's Island, Madagascar.
Martinique. Samoa,Tutuila, Danger Island
aboard the world famous motor sailerYankee Trader.

Na me

,
I

MfttCldwnturvhczGc:I on!

Cll ~ St a te _

OCTOBER 1975



ROHN manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. _
When you need to "get at" your antenna just turry;!
the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world . .. for
almost a quarter century . . . in most every type of
operation . You ·1I be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
~ DIVISION OF~~

P.O. Box 2000 I Peoria , III. 61601

,

176
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$49.95 "
S69.95 A.... ".'

AN AMPUFIER
FOR YOUR HAND·HELD

e.m. 0,.._ R-.., CIn 8lI on-. F......
180 m oo. No Tuning. o..ljIul~l CW""i1
Protected. E...,. to Inlt.lll llo Operote.

!ICOM I

IC-2::10

REAOV TO 1 94/94
GO OfV:" 301/94

] 12182
• 28:811
S 51152

525.00
FREE MERCHANDISE

wlt~ pueh,os
.", $200.00

1WATT = 25 WATTS OUTPUT

TOUCH TONE PAD

S34.95
VEGA BEEP BOX

ONLYS249.oo

12 & _T.. T_...
s.rr-Coo>aon.d 1lM'WY. A, '01* Couplood. No Wit....

\T=.;A~!. ftA~I.U.
'108 SO. 3rd STREET . LAS V EGAS, NEVADA 89101

Call or Writ. : Norm, W1 IUC 102-382-4305
ORDER UNDE R $ 1DO AOO $2.~ FOR SHI PPING. HAN DLI NG ... NEVADA RESIDENTS ADO SALES TAX

5100.00 FREE MERCHANDISE
.il~ ,trehses . " , saoo.oo

22 IlIiNNEL
a mi FM
10 . II1S

IICOM I 1C - 2 2A

2Ml0. 70l

S139.95

550.00
FREE MERCHANDISE

wil~ p.rc~llSlS

onr S4OO.00

rmooo6

••

t~ • '-'~2 METER AMPLIFIERS-------•
.... _ I

~

-
-~,

•
•

SPECIAL
UMITED QUANnTY

VARITRONIC'S
AS-2HG

5/8 2 METER
GROUND PlANE

3.5 db GAIN

52295

IIIE GiOIiNG UNEOF Sts IMPLIRERS
INClUOE TH ESENO COMPiOIllSEmTuREt

•

IICOM .

IC-2IA

lOW in • 'ow..."

Cotr...... , Solid SUo.. Soc.' ocl o.iIn~..No _n".
Acrosa e.nd SeIooeu~Bi-.int foo :

CL.. C-High Po_ FM 4' Pule £fficitnq
CI... AB-L_ fo< SSB or Low Po_.FM

1.."",,-.1 T-R Oftlev 10. SSB/CW Ol"".t ion. Fully VSWR end R.........
Voltagt Protected. 0... VUlt W.,•..,ty "" EMi.. Ampl if ... . Under 0nI
DB 1..-1..... looo in RI .. i••.



We make o ur SkyClaw "" ve rtical
anlennas for the ham who doesn't want
to be a jack-of-all bands. Because no
antenna can be ali lhings to all p eop le.
You tune our SkyClaw"" to your choice
o t 160 (50kHz bandwidth),80 (200kHz
bandwidth), or 40 (the whole band). We
d o n't fudg e the tuning for multi -band
pertormance. we put the materials into
ittnotletvou pump the legallimil through
it we build it to withstand more wind tha n
you'll find in a QSO on 75,

And we deliver the whole thing for
579.50, postpaid in the USA Rad ia l and
p ha sing harness kits are ava ilable, too.

It's self-supporting weatherproof. You
put II up yourself with jusl4 tools II stands

247:' And you connecl lo an SO-239 in
its base.

Now. then, Have you decided which
kind of operator you want to be?

Yes, Maste r.

It's faster thanasp bullet!
More than the legal limit!

And able tomatch long wires with asingle bound!

Old we mention smaller than a breadbox?
This amazing visitor from for-off OhiO has

powers and abilities far beyond ordinary
mortal antenna tuners Single-handedly, It
matches coax reed random wes. botonced
or unt::>alanced I ne on cny ooro. 160 through
10 up to the fuillegallimll Ana DenTron's new
Super SuperTuner handles a full 3 KW PEP- in
case you-knew-who posses you-knew-what,
SuperTuner and Super Supertuner Who. in
black wnrj<led firush fight a never-ending bat
ffe for truth. ust ce. and JUicier signals. Up, up

I $119,

_lAlJi II&OiO Inc.
8400 N. Pioneer Parkway, Peoria IL 61614, Phone 309-691-4840
Cliff Morris W9GAO - Jim Plack WB9BGS
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DU PAGE FM INC. P.O. Box 1 Lombard, III. 60148
312 627-3540

RCA Model CMFT-50. Fifty Watts output - 30 to 54 mc - Tunes
any segment of the band without coil changes. Transistor power
supply, partially transistorized receiver with trunk mount, with
accessories. Regularly $125.00 each, buy two for only $130.00.
RCA Model CMCT-30. Thirty Watts output on two meters.
Transistorized power supply, partially transistorized receiver,
trunk mount, with accessories - Regularly $100.00 each, buy two
for $105.00.
General Electric MA/E-13N. Thirty Watts output in the 30 to 50
mc band. 6/12 volt vibrator power supply. Trunk mount, with
accessories. Regularly $90.00 each, two for $95.00. .
General Electric Model FA/E-16N. Sixty Watts output in the 30 to
50 mc band. 6/12 volt vibrator power supply. Front mount,
accessories. Regularly $100.00 each, two for $105.00.

SEND A CHECK OR MONEY ORDER TODAY TO :

TERMS : All items sold as is. If not as represented return for exchange or refund (our opt ion
shipping charges prepaid within 5 days of receipt. Illinois residents must add 5% sales tax .
Personal checks must clear before sh ipment. All items sent shipping charges collect un less
o therwise agreed. Accessories do no t inclu de crysta ls, relay o r ante nnas.

OCTOB ER 19 75



WE DON'T HAVE
YOUR NUMBER

BUT YOU HAVE OURS
Toll Free

(Cont. 48 States)

- -
(MO. cust call 314-993-6060 coil.)

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

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132



F RELYING ON
orHER GUY" F R

UENCY CHECKS?

TIRED
THE ~

FRE
•

NOW YOU CAN READ YOUR OWN FREQUENCY TO

100HZ NO GUESSWORK. ELIMINATE ERRORS IN

FREQUENCY READOUT DUE TO PARALLAX, BACKLASH,

INTERPOLATION.... CRYSTAL CALIBRATORS ARE

NOW OBSOLETE!

FREQUENCY COUNTER

FEATURES

• ALL IC

·3-1/3 " DIGITS

• 100HZ READOUT

• 160- 10 METERS

• ONLY 2x4x6 INS.

• MEETS FCC FQCY.
CHECK REQ.

• AVAILABLE FACTORY
TESTED & ASSEMBLED
FOR $79.95

• COUNTER BASICS
ALSO AVAILABLE

A /t.:-• --on •

~
mhz

oft ,.
~ khz

{)

COMPL ETE KIT

INCLUDING CASE

ONLY

$59.95
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11.11.111

TWS LABS

HUFCO
P.O. BOX 357-PROVO UT 84601

( 8 0 1) 224-3355

OCTOBER 1975 181



:;nolL introduces ORE

SKY OPENERS
4 BAND 27' VERTICAL

NEW
4V

NEW
160M

Covers entire 10, 15, 20 & 40 meter band
Full lA wave antenna on 20 meters
Self Supporting Heavy Seamless Aluminum
Weatherproof, wind survival, 80 mph
2 kW Power Capability
Factory Tuned & Sealed HQ Trap
Suitable For Ground, Roof or Tower Mounting
Radials are included

Dentron 4 V Four Bander $84.50 ppd USA

160 METER MOBILE ANTENNA
Now operate Top Band in your car, boat, plane or RV
10 kc Bandwidth without adjustment
Covers entire 160 meter band with adjustment
Slim. lightweight, factory-sealed, loading coil, 500 watt capa
bility, 101/ 2 ft. Total Length, Standard Ball Mount Thread
(¥a ' - 24)

Mobile Top Bander 160 M $59.50 ppd USA

NEW - - ----
------ ------

~--- - ----.
ALL BAND DOUBLET or Inverted Type

160-10 meters
• Center Fed Tuned Doublet • 130' Total Length - may be cut shorter if desired
• 100' 450 ohm open balanced Transmission Line
• 14 gao stranded copper antenna wire
• Comes Assembled, just add rope to ends & pull up in the air and tune with the

Dentro" Super Tuner
Dentron All Band Doublet $24.50 ppd USA

COMING ATTRACTIONS
FROM DENTRON

• Audio Rectification Filters for RFI problems In

HiFi, tape recorders, organs, intercoms, etc.

Write for full details

182

RADIO CO., INC.
2100 Enterprise Avenue
Twinsburg, Ohio 44087
Phone: 216-425-8073

73 MAGAZINE



.5" x .6" x .8" S19.95
Details on computer, peripheral ki ts In our flyer. Set on frequency by the factory, 55.00 extra

183

S12.00 VA LUE FR EE
Wtt h each o rde r of 550.00 or more. a FR EE su bscription
to BYTE. the new com puter ho hbvist s" magazine. AS""
FOR IT when you order; we won't tnc fude It u... tess YOU

ask. (O ffer open to resrdeo ts of co ntinen tal tl S. only I

"T HE CUB E" Fully assembled subaudible tone
5 135.00 generator for small handheld or portable FM radios.

9- 16 vol ts ; no moving parts, set anywhere between
5 100.00 98 & 240 Hz with a t rim res istor.

008A MICROCOMPUTER KIT
B008 CPU, 1024 x 8 memory; memory is expand
able. Kit includes manual with schematic, program
ming instructions and suggestions ; all ICs and parts
supplied except cabinet, fuses & hardware. Includes
p.c. board. S375.00

MANU A L ONLY, S25.00
(no discount on manual)

RGS ELECTRONI CS

3650 Charles s i.. Suite K • Santa Clara. CA 95050 . (408) 247-0 158

008A-C Aud io casse tte adapter k it .

008A- K ASC II keyboard input kit .

OCTOBER 1975

PS 25- 1 0 to 25v 1a lab type power supply with adjus tab le cur rent

TTL limiting; remote sensing & remote programming for vol taqe & curren t.

7400 S .20 7485 Sl.40 Instructions included. All parts except chassis, metertsl , o.c. hoard .

7401 .20 7486 .50 Kit o f parts with schem atics S14 95

7402 .20 7489 2.90 P.C. boards available, No. 007 S3.00 ea

7403 .20 7490 .80 SOME N EW TRANSISTO RS .. . 1-99 100+
7404 .25 7492 .80 Nl TO 92 NPN Darlington S .35 .30
7405 .25 7493 .80 N2 TO·92 NPN lo-noise, to-level .15 .10
7406 .45 7495 .90 N3 TO-92 NPN medium purpose .20 .15
7407 .45 7496 .85 N4 TO-92 NPN 2N3904 type .15 .10
7408 .25 74 107 .50 N5 TO-92 NPN UH F .20 .15
7409 .25 74 121 .60 N6 TO 92 NPN RF-IF .15 .10
74 10 .20 74 122 .60 P2 TO·92 PNP lo-level .15 .10
7411 .30 74 123 1.10 P3 TO-92 PN P medium power .20 .15
74 13 .85 74 125 .65 P4 TO-92 PNP 2N3906 type .15 .10
74 16 .45 74 126 .65 P7 TO-92 PN P high -vol tage .25 .20
741 7 .45 74 141 1.25 P8 TO-92 PNP h igher -vo ltaqe .30 .25
7420 .20 74 150 1.70
7430 .20 74 151 1.00 ANO SOM E OLD T RA NSISTORS . . . 1-99 100+

7432 .30 74 153 1.40 2N2222 TO·1 8 NPN S .25 .20

7437 .50 74154 1.70 2N2907 TO ·1 8PNP .25 .20

7438 .50 74 157 1.40 NPN TO 92 general purpose .08 .0595

7440 .20 75161 1.50 PNP TO-92 general purpose .08 .0595

7442 1.10 74 16 1 1.70 Data on all tran sistors and JFE TS is now in our fl yer.

7446 1.45 74 164 2.00 BR AND NEW A LUM . EL ECTR OLYTI C CAPS, RADI AL LE AD
7447 1.45 74 165 2.00 lOwv 35wv 50wv
7448 1.45 74 166 1.75 l rnfd S .10 S .12 S .15
7450 .20 74 174 2.20 2mfd .10 .12
7451 .20 74 175 2.20 5mfd .10 .12
7453 .20 74 176 1.60 10mfd .11 .13 .16
7454 .20 74 177 1.35 30m fd .12 .20 .28
7473 .45 741 81 3.90 50mfd .13
7474 .45 74192 1.50 100mfd .15 .30 .45
7475 .80 74193 1.45 200mfd .20 .70
7476 .50 74 195 1.00 500m fd .28 .75
7483 1. 10 lO00mfd .50

We sell many I Cs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF SAL E:
All orders prepaid; we pay postage. 51.00 handling charge on orders under $10.00. California residents please
include sales tax. Please include name, address and zip code on all orders and flyer requests. Prices subtect to
change withou t no tice.

DISCOUN TS: 10% OFF OROERS OVER S25.00; 20% OFF OROERS OVER S250.00

r---o-'R GS ELECTRON ICS'---_ _



S.D. SALES CO.
P.O. BOX 28810 DALLAS, TEXAS 75228

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",
" pr ime quality" , and "unconditional money back guarantee" . We antici-
pated sell ing several hundred kits . Your response to our clock has been
fantasti c . Now several thousand kits later, we hear such comments as
"outstand ing value", "exceptional service", "I can't believe it", etc . One
enthusiastic customer even wrote saying it was "the best thing since
bottled beer,"
Here', What The Kit lncludes:

1 - MM5314 National Clock Chip with socket
6 - Common Cathode Led Readouts (.25 in . char.)

13 - NPN and PNP Driver Transistors $995
2 - Push Button Switches for time set

(KIT)1 - Rocker Switch for time hold
1 - Filter Cap WITH SPECS.
4 - IN4001 Rectifiers POSTPAID1 - IN914 Diode Transformer - $1.50.

2 - .01 Disc . Caps
9 - Carbon Resistors P.C . BOARD FOR ABOVE - $3.00 each

In keepinq with our philosophy of service, quality, bargains and no back
orders, we want to offer you another S.D. first. Were betting a silver
dollar' that i f you order 2 complete kits for $28.90 (with PCB and XFMR)
you will be completely satisfied or return the two kits for a complete
refund . You keep the dollar, regardless! Bet you didn't know that S.D.
meant silver dollar.· (It doesn't , but it serves our purpose this month.)

Offer good until Nov. 30.
(" New Style Clad Dollars)

2N2222 B Y ITT 936 OTL BY ITT
Silicon NPN . TO-92 Plastic Case. 8 for $1 Prime, house numbered. Hex Inverter

10For$1
NATIONAL 2K ERASEABLE PROM

20'8 Bit . ,tatic unit, . U .V . l ight ereseebre. MM5203. SUBMINIATURE TRIMMER CAPS

Factory prime new units. Special - $12.50 Ultra stable. Range: 3.5 to 18 PF. 2 for $1

DIGITAL CLOCK CHIPS B Y NA TfONAL
FIL TER CAPS

FACTORY NEW UNITS !
Dual section, 2000 MFD and 1500 MFD al JO WVOC

MM5,J14 - 4 or e digit' . 24 pin DIP. Use with LED
Twist Lock. 791:: ea. 3 For 52

RssrOoutl. With spece. - $3.95 NA TIONAL VOL TAGE REGULATOR
MM5,J16 - Alarm chip . 40 pin DIP. $4.44 like 7805. 5VDC - 1 AMP cutout . Has TO-22O plasllc

TEXAS INSTRUMENTS 8 DIGIT CA LCULA TOR CHIP
power tab - 99c

TMSO 103NC. Four funct ion . same ,tyle as used in TI IN4 J48 COMPUTER DIODES
pocket calculators. Factory new un its , with specs . same as IN914, Factory prime. 20 IOf 51
99c each.

'AMP 1000 PfV SfLICON RECTIFIERS
FULL WAVE BRIDGE

IN4007. Factory prime devices. 10 for $1.00, By G.!. 1,5 AMP BOOPIV - 75c

U'COPAMPS
2N706A 400MHZ. TRANSISTORS

Prime, lactory tested and matked. Full spec on all
SIlicon NPN. 1 WATT. To-18 Case 5 For 51

parameter,. Not re-teated . functiOnal only. un its as sold
by other,.

723CH PRECISION VOLTAGE REGULA TOR741CH - To-S 8 lead Metal can . . . . . . . . . . 3'51
141CV - 8 Lead Mini Dip ... . . . . .... . . ...... 41S1 Build a circuit regulating the voltage Irom 2 to 37

volts . Complete specs included. One of the easiest to

DISC CAPACITORS
use regulators now on the market. 39c

.1 MFOSOV·12J$1 .01 MFOSOV-20/$1

184 73 MAGAZINE



S. D. SALES CO.
P.O. BOX 28810 DALLAS, TEXAS 75228

FAST SERVICE - QUALITY MERCHANDISE
BARGAINS GALORE NO BACK ORDERS

We are SMALL enough to give personalized service, but
LARGE enough to handle every order swiftly and efficiently!

INTEL 1K 2102 RAM FA IRCHILD LED READOUTS - 6Qc
F-=tory pt"ime, tested uniis . Factory selected tor much FND-70. Common cathode. Right hand decimal point.
faster speed than units sold by others . 650 NS. These .25 inch charactec Prime new un its . Perfect lor clocks,
are static memories thai are TTL compat ible and frequency counters, etc . 69c 10 For S6
coerate off + 5 VOC . The reer workhOl"se 01 solid slate Best Readout Buy In USA!
memories because they are so easy 10 use. Perfect lor
TV typewriters. mtm-ccmpute-s. etc. With specs .

74164 - TTL SPECIAL - 69c$3.95 ea . or B f or $30
4 lor 52 .00

SIGNETICS 1K P-ROM
825129. 256 , •• Bipolar, much faster than M05
devices . SONS. Tri-slate outputs . TTl. compat ible . F ield DO YOU NEED A LARGE. COM M ON ANODE
programmable, and features on Chip address decoding. REA DOUT AT A FANTASTIC PRICE?
Perfect lor microprogramming applications . 16 pin DIP. S.D. presents the MAN-64 by Monsanto - 40 Inch
W ith specs. $2.95 ea. character. All LED const rccnon • not reflective bar

type, fits 14 pin DIP. Brand new and factory prime . t en
lM324 - QUAD 741 OP AMP - 99c D.P.

$1.59 ea. 6 For $7.50
NE555 - Timers - 49c

DLU7JUMBO LED REA DOUTS
709CH - OP AMPS - 4 For $1 By tnron!x . .65 inch character . Common anode. Out-

performs S~A-3 . Perfect for giant d igit al clocks Onl y
GE SCR CI06BI 20 MA. per segment. Special - $2.50 ea.

.. AMP 2OOPIV. Sensit ive Gate. 59c
LA RGE SIZE LED LAMPS

MOTOROLA POWER DARLINGTON - 11.99 Similar to M V5024. Prime factory tested umts. We

MJ3001 • NPN • 60 Valls - 10 Amps - HFE 6CXXJ typo include plastic mounting cli ps which are VefY harri 10

TI>3 Case. Ideal lor power supplies, etc . W e include a come by .
Special 5 for $1

Iree 723 regulator w lschematic for power supply with
purChase 01 the MJ3001 . You get the two key parts for a

PC BOARD MA TER/ALDC supply lor only $1 .99. Regular cata log price tor the
FA...- b lank epoxy boards . 2 oz. copper,S x 10 in. Single •MJ3OO1 is $3.82
Sided. limited Oty. - 99c

TRANSISTORS

T,,,,, Mal. Pol. Vceo Ic HI. Cas. Pr ice
MOTOROLA N EGA TlVE VOLTAGE REG

MC1469R. TO·66 9 Lead package . For 3 TO 30V
2N3904 5 N 40 l00MA 200 TO-92 811.00 Output s. Provides 600 MA direct output or more by
2NJ906 5 p 40 100M A 200 T0-92 811.00 using an external power t rans is tor. Reg . catalog $4
2N440' 5 N 40 2SOM A 200 T0-92 1CI1.00 ea. With specs . $1.95 ea .
2Na.ro 5 p 40 2SOMA 200 T0-92 10 11.00
2N3638 5 p 2S lSOMA 60 To-105 8/ 1.00 M OTOROLA NEGA TlVE VOL TAG E REG
EN930 5 N 45 SOMA JOO T0-106 10 /1 .00 MC1463R - like ou r 1469R above, except for nega-
2N2905 5 P 40 3SOMA 200 TQ-5 411.00 ttve voltage. Reg . cata log $5. Our price $1 .95 .
2N"249 5 P 60 10 /1.00

POWER TRANSISTOR PC BOARD

RCA H IGH VOL TAGE POWER TRANSISTOR Mfg. by Memorex Computer Corp. Board has 20

100 Watts . 5 Amps. 300 VCEO. T0-3 case. Silicon Power Transistros. 1o-RCA 2N3585 T0-66 SILICON

NPN . MIg . house numbered 2N5240. RegUlar cata log is NPN . VCEo-JOO 1e-2AM PS. 1o-MOTOROLA MJ E·
$6. Perlect for H .V . supplies or ve-neer and horizontal 340. NPN Si licon. VCEQ-JOO. Plastic power tab case.
circuits. Also has 1Q-2N2222A TO-18 NPN transistors and

SPECIAL - 99c 10-1N50591 AMP 200 PIV rectntters . ptus 32 res ls-
tors. LIMITED OTY. Board 11103. $3 .99 ea.

HEAVY DU TY TRANSFORMER 48 HOUR SERVICE
J6 VAC, 3.5 AMPS. 11 5VAC 60HZ . PAl. For power You deserve, and will get prompt Shipment. On
suppl ies or aud io pow.. amps. Bes, quality , fUll y orders not shipped in 48 HRS., a 20% cash retune
enclosed. $495 will be sent. We do not sell junk . Money back

8191B
guarantee on every item. WE PAY POSTAGE. Orders

Signelics , TRI·State He< Buffer. M05 and TIL under $1 0 add 75c handl ing . No C .O .D. Texas Res .
add 5% tax.

interlace to TAl-State l ogic . Special : $1.49.

S. D. SALES CO.ORDERS OVER $15 I FREE BONUS

CHOOSE $1 All clock or calculator P.O. BOX 28810
chi ps are shipped with DALLAS, TEXAS 75228FREE MERCH. free socket.
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BILL GODBOUT ELKTRONICS
BOX 2355, OAKLAND AIRPORT. CA 94614

fLYER HYPE-- -NE SELL CAPACITORS, CLOCKS, RESISTORS,
lINEARS. TTL, (/'(IS, MOS, KEYBOARDS. KiTS. MUSIC IAN' S
KI TS, SOCKE TS , FETS, TRANSI STORS, TOOLS, HOBBYIST 'S
SPHI ALS, REAlJ()lJTS, ItlRE KITS, ANO SPECIAL 1TE1IS.
SENOASTAMP AND YOUR ADD RESS TOGET OURNEW FLYER
LI STI NGALL OUR STUF f.

U N
8 BIT

POPULAR
MICROPROCESSOR •

(A."
.....,.., rl.r"v,,", H~.

!COLOR-CODED!

it'{!
o
•

+I POUND
SH I PP ING

o

(G) Gold plat ed co n t ac ts ( Tl Bri ght tin
14 pi n T.. . II /SI.95 14 p in G.. 10/ SI.95

16 pi n G.. 10/$3. 75 24 pi n T.. -~/SI.95

28 pin T. .. ~/SI .9S 40 pin T... S/S2.9S
LOW PROr I LE SOC KETS:

16 p i n G. . 10/ SI. 9 5 ; 40· pin G.. 5/S2 .95

...
0 0 0 0 0 0 This is a flat, mu l t ico nduc t or wire.

~ a vailable in mu l t i p l es of 10 conduc-
~~~.H ... 0 tors up to 100 conduc t o r s . Comes i n• . :lr"VrCTO 0 .-{:! 20 f t . leng th s only. Cost is l ¢ pe r

t:: R... conduc t o r foot; for examp le , a 20• 0 ... conduc t or cab l e 20 ft. l ong = $4.00

WIRI;;; {t 0 "" . 1} .oOpove.
PI;;;NCIL ...1/ AMP .UI>I>I"

~ 0 0 ° /~ kif.
• -{t • * Regu lated/sho n-proof/therma lly protected .

O • ~\ con tinuous or 1A in termi ttent. Save the
_ _ .. 0 headache of des ign i ng your own; use one o f

o 1:} ou rs . Spe ci f y 5 , 6 , 8. or 12 vo lts . Less040. ca s e s hardware---$7.95 + 2 l bs. s h i pp i ng . o
Th i s hand -held too l guides a nd wra ps 1}·OO\-\"')yw,ap .,0. 0 • * 0 0 . 0
#36 i nsul ated wi re ( from a sel f -con - ,'CI-'- fOOV O . tr
t uincu bobbin ) ont o c ompo nen t termi n - O. "(" ° c 1r •
al s o "\..Jke connec tions by so l de r i ng ; . 0 * • 0
Iro n heat me l ts i ns u l a t i on . permit - 0 • • {1
t i ng go od so l de r bond. A s upe r fast • •
way to work wi t h vc c t o rhoar-d . wt th *' " .c.. ~1.q5 J;j- . o ·
to o l, i ns t a I l cd bob bin wi t h 250 ft 0 0 V..... 0 If. !}.
lo i r e , ext ra bobbin, in struct i ons . • . . •• 0

Add sh i ppr ng for I pound. 0 * If t he high cos t o f \oo'TappIng 0 ••
" " put s yo u o f f , l ook a t ou r deal : ~i(;')&i<"" 1

VE CT ORB OAR O, PATTERN P PRE- • yo u get the tool ( r ec ha r ge ab l e 4l;j41'..U ,lI,U,l,U,l!j
PU NCHlO TY PE ALSO AVAI LABLE . 0 s o you don't have t rail ing cords lERMS: ADD 50¢ 10
8 ~" J< 17" e~ox~ g l ass . S8.95 in ti ght p t nces j , bit . c ha rg e r , ORDERS UNDER lI D.
+ I lb . s hippi ng per boa r d . 0 n icad s , s instructi ons. I\h y $0 1- ADD SHIPPING AS* de r yo u r prot otypes ? SH "L CAL RES ADD

l AX. NO (00.

MASTE RCHARG~BANKAMER I CARrJB? CALL (415)357-7007, 24HRS.

i ••••• ii
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• ~~ 1 0 () D • @@g t\1 ooo •

lU~'j'J©ilH.\\1. $l3llliJJ~©lU1)!!J~'j'©;l ==-§I"
-..-

NATI ONAL NAS HIT THE MICROCOMPUTER WORLO IN A BIG WAY WITH PACE, A REAL 16 ,,:•.....
BIT PARALLEL MICROPROCESSOR . TH IS SINGLE 40 PIN OIP PROVI OES CAPABI LITY FOR ",,:I..-

.... 45 CLASSES Of INSTRUCTIonS WITH UP TO III INSTRuCTI onS. "m

ACE 16 BIT MICROPROCESSOR $12
I·····················································•

•i TRI -STATE BUFFER ED OUT DR IV ES 20 TTL LOADS; GOOD i
- BUSS DRI VE, LOWNOI SE SUSCEPTI 8ILl TY , EXTEND FE A- -
• TURE, MEMORYPROTECT, ONBOARDVO LTAG E REGULAT ION. •! PRESENTS 1 LPTTL LOAD TOALTA IR & OTHERBUSSES, \(~~E) i
• ·,It .-
_ ------ "THE WHOLE BALL OF WAX". SAYS BILL------ _

• •
i O~ ~@~§~ §~@lRaJ ®@~ c i
i \b@ ~[J::K bK @ @ @ @ @ AOO S25 & YE' LL PROGRAM fJfJ@ i
i @ [J::K bK @ @O@~ AOD S15 s YE'LL PROGRAM i
i PUT YOUR ED ITOR! ASSEMBLER OR \liHATEVER I N THESE LOW POl'o'ER EROM BOARD KITS . FAST- -1 MICRO- i
. SECOND, 1 \'lAIT . FULL 4K NEEDS SV @ LESS THAN !~A AND - 12V @ LESS THAN 100 MA ; BOARD RUNS .
I COOL. POWER SUPPLY DOESN"T GRUNT. ALSO COMPAT IBLE WITH OTHER 8 BIT r-tACIIII\ES.

PLEASE NOTE : ALL OUR MEMORY KITS ARE DIRECT PLUG- IN AL TA IR 8800 COM PATIBLE,
• NOJUMPE RS, NO RASSLE , NOHASSLE, •

\

BILL GODBOUT ElECTRONICS BO X 2355

OAKLAND AIR PO RT CALIFORNIA 94614

, ®>\\1 m\I<c~©<c©mpllJj7F~1R? u e-;

~~ @l!J)@Jfi@ ~@ffff~~~~ II/©'* WRITE fOR IhYU7r
DETAI LS...

~~lW l§>@@(r@J* *lIIH~ l§>~ 11~ firm~~~(f@11 rRl~m

*********************************INTEGRATED CI RCUITS : 5203 2KEROM$14,50 5204 4KEROM$24,50
SPECIAL: 8 BIT MICROCOMPUTER CHIP SET (l 8008 + 8 21025) $32.50
*********************************, . ;

WE CAN PROGRAM YOUR 52035, 17025, AND
,. OTHER ROMS FOR $7.50 AP IECL OR 10/

m .oo
CALL OUR 24 HOUR PHO NE LINE TO RE
QUEST HEXADEC IMAL COD ING FORMS .

Cr:lN WI;
PROGRr:lM
I;ROM$ ?
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- --~ ~ ~ ",........... ",

"'..,M'"... '"' ... ....... . . .

-Q !: !: !: !:
.... '" co '" '"
Q "'0
U M ....-

---

---

-- -

Q
~

Q
U-Q !: !: !: !:
a: '" '" '" co
~ ~ ~ ~ ~
Z..
~
~

~ -.
oct M ...

~

~
w
Q
~

e - ..... ",_
~...... M -. ....

l M13lllll US
lU IlSlfrl 1 "
l .... U.. 115
l"'4S1C liS
l ll l4961l1 95
lM ISS6V 115
l1l1111 11 195
L" 190l N 195
l Ml065 N IS'
LMl900 N 55
l Ml90S N 60
l MS5561l1 18S
MCSSS8V 1 OIl
lMIS2SIlI 90
UIlS"IlI 210
l MISl4lol 220
UIISlSII I 15
8tl388 49S
lll l54!iO 49
154S ICII :n
1545lt ll JlI
154SJCN J!J
15454C II 11
15491C II "
1S4" 'U 19
IS494CII 19
IltA 1II1U ll
CAJOU I JO
CAJOll " IS
CAl B3S lIS
tAl0l9 ' ,35
CA31)46 I IS
CAl OS9 1,46
CA3060 2,80
CAl OBO 85
CAlll83 1 60
CA3086 ,59
CAl 089 315
CA3 091 ns
CAlll3 115
CA3606 115

LINEAR
lMll 3111 J IS
UU I1I1 4 00
lUllOfl U 9
l ..n OC N I OS
lUl l l N 11'
UU 81111 119
N E5 0 1 ~ 800
IrI [S I0A 600
NESl IH J OO
NE Sl 6T 600
NE540l 6/10
NESSON 19
NEU 3 250
'H SS5V IS
III ES"H II'S
II ESBSII 1.15
IlESiKlI US
IIES$1H OS
IIE5& 1V 1)5
1I111U CIII 4S
UIIO!H 2t
l 1l1lJt/l 2t
l ll1 10111 "
l MI lI II :n
l llllJlI 55
l lllnH 55
l M/lllI 1.00
l MIJ9111 1 2t
lll /41CH 311 00
l MIUC II 31 1 00
l MIU ' 4N 39
l MI41H 19
l MI41N 19
lMI48H 39
lM I48111 39
I II I10lN 90
III Il l)4" I 19
l lillOS lll 14 0
l llll61 11 as

l lll .... lS 00
lll ll16H 250
lll 111H 315
lll l11H 1 00
l 1l300H 10
l MJOIH Jll OO
l ll301tN ]" 00
l MJ01H ,15
Vlll)4H 1 00
lM10!lH 95
l MJOl t lll 15
UIl08H I 00
lM l08CIlI 100
lM J09H 110
lMJ09~ 1 25
lM Jl Delll I IS
l UJIl H 90
l lln ll 1r1 90
un liClI 1 SO
unl!ft u o
lll ]I , D ' Oll
l llJ10 ~ 5 1 J!i
l ll]20~ U l J!i
l lll lOt: Il I J!i
l lil lOt: IS 1 J!i
lMlll ~ 5 1410
UU141l1 I lllI
lM ll'IlI I 10
l M](O ~ S 195
l M](O ~ 11 19S
l Ml40~ IS 1 95
l M 140 ~ /4 195
lMl40To S I 15
l M140r o 6 I IS
lM]40r.'2 U5
lMl40 To 15 I IS
lM ] 40r . 24 I IS
l Ml50 lll 100
l M35 1C II 65
lM J/OIrI I IS
l MJ/OH I IS

,~

'",~
'",~
1.30
,~

14S
,~,.
'"'W
5S0

' ",..,
1.10

'",~....
,~

m
~

'"' M,..
,~

,~

,~...,,,
'"'"'"'"225

'"'",..,..

-7400N TTl
" !iIlJ451 11 21 SIII4IS II1
" S.. /t5J" 21 S..141SJfI
11 S.. I&54I11., SIlII 4t~

16 SIrI1459/l. 15 S.. U1S!>'II
11 S,,146lW 21 S"'41 5~

14 SNIt/ON 45 SIIIUSIII
4S SII141111 39 S.. I4t6(J/t
45 SII1413111 4S SII1416 111
/5 SNlt/4N 45 S1I14 16lN
15 SNI41511 80 SIrI14 164N
10 SNI476 11 41 SNI4 165N
,10 SII 1480N SO SN1416611
41 SNI 48111 115 5N1416111
85 SIlI1 4931l1 115 5NI411QN
10 S..148511 111 5NI4112N
41 S.. IU611 4~ 5NI411lfj
4l SII148811 3s.o SII1 41H N
zs SN1 411911 3011 !iIlH1I511
11 s rol/4!HIH 59 !iIl14 IJ6tl
l!I SN1491 N 1111 !iIll411l 11
11 S/11149111 II SII1 4110f1
43 S1I149. 12 SNJ4111 11
U SII1494N 'I S1I1411211
II S/11149S11 91 S1I1411411
41 S/II1496 .. 'I SII14I1S11
1i S/II I4 ' 0lIfrl US S'oI/UI111
31 5111410111 49 SIIJ419l1N
41 SIII4121 ,. 55 SN14191111
40 5N14I22 N 49 5N14191,.
lS SII141nN l OS S1I1 419Jf1
21 SII14125 N 60 5111419411

110 SII1411611 I I SIlI1U9 511
lOll SN141 J211 JOO 5N14 19 611
lOS Slll14141 11 I IS 5N/ 4 191N
1 10 SIl 14141N 650 5NI4 19811
1 10 S1I 14 14l11 1 00 SIlI I4I9911
lIS Slll4 1UN 100 5NI410 0111
.19 SN141 45N I IS SNI41S1N
.9'9 SII1414811 2 50 Slll14214"
16 SIll41SIlIrI 110 S1I1411~

20'4 DIIC:. \lnl l•• 1QO t llmb,..~ UOO"i

SlIllOOll
SIIU01 11
SIIU0111
SIlI U03 11
SIlI JtI)4 ~

SIlIUlI'> lI
S1I140611
SII140111
SII 140811
SII 140911
SII 141011
S1I141111
511 141211
SII 14 11 11
511141411
SII1 4 16 11
5111U l 11
SIlII41811
SNJt l011
SIII4" 11
S/11141l11
5111 4l"i1i
S/II141611
S/II1421 11
!iIlU191l1
SlIl4lQlI
S1r114 111l1
s..nJlIi
SlIl o a lll
51l11419 /l
SII1UQ II
5NI441N
SIII441N
SIlI I 443N
SNI444N
SIlI14451l1
SIII 44611
SNIU IN
SIII 4461l1
SIIUSOII

THe KILOBVTE IIM,I C"RO Pt, ~'l 6995
· Com. 'm 1~ .8 " omo, y • H ,O~ No' .. Im mumlVCom pononll
' 5' "010 5' 'upo ly ' SOO NS A, co.. y,m, & ~" "1( ludoIIOC~oll , ICS &
B. ..d

C04000 n CMOS 14C11l1r1 ss
CD40111 n 14C2011 "C04001 " C040l0 " 14ClOII "C04006 250 C040l5 1.85 14C41 N 2 15
C040nl " C04040 245 14C1311 15D
C04009 " C0(1)42 19 0 14C1 4 '"C04010 " C04044 1.S0 14C90N ' 00
C04011 " C04046 251 14C95N '00
C04011 M C0 4MI " IS 14C lOI N '"C040ll " C04ll49 " 14C I51 ".C04016 " co.... ." 14C 154 ,..
C040 11 US C04ll!i l '" ItC ISI 115
C04019 " co.." ,." 14C"0 ,~

CIl-402ll ,m £04l1'O ". 14C'" ,n
C04012 ' n ""'" u s ltCIU ,.
CD401l n C0405' " UCI" ,~

CIl-4024 .~ CD4611 " 14CII3 '"" ..n ... C04.' " 14C193 liS
£1l-4021 " 14(1)OIrI D I'C I9S n 5

".." ". I4C0211 " IOUI ,~

CIl-402!l '" I4£GtIl "
DATA HANDBOOKS

1400 P''''oul & D'IU,pl'." o! !>40011400 ICS $l .9S
CMO S p," .ul ,\ O""'Pl'O" 0' 4DDO 5.".. ICS $2.95
LINEAR P,",oui & Fu" w onal O" ",pI 'OI1 o!

l 'n,., C",u'1\ S2.95

MICROPROCESSOR COMPONENTS
80lli CPU 514 '5 1111 ID14 II .. .. S 19S
lOBO CPU 149 '5 1102'" l~ PAO'" '''S
1489 ioI8 UIII '" 52030 l ~ PAOli '''5
IS" T.. S,.,. 141' '" anJ PAOM ,.
1101 lS68 U ... '" /401 2l SA '"1101 10 A...... ,~ n" Il SSA ,~

1101 1111411AIII '" ...V 5 Ion UAAT ,~

"UI, '01411"'111 '" 9](1' l!MoI UII ,n
IOID I l 1111165 ... A.._ ...' ..... Po_ n~

1101 u h ... 41'i1115 A«m " ... 11 .... 0" ,n~

91lD2 1l 5,.,.( UII O~K' R."IM......... ,.. 1101'
J .95... ,h 40' l." C..'", 00_

.Vtt, .. &...... 1Pu'P•• L. CARD 8.ord 14 95
· V..~ M'Ih N••• lmmuM~ • H. ld. 12 •• 14 pon OIl'S
'44 Pi" Ed9r C.n....".n

f AEE
III 00

".
w,'~ ..c~ SIS O/~ .. ot MI( ' .,l'OCo llO' (omo."toll.
'If' . . ... yO, ' >UtI..,.p"." ,. lY lE ,~o "'fIf,,"t too
(.mpll'" P H ll (A ~S FREE f REE FREE

ASH ~
5111400 140I 1102 140J 1404

SS'TTl S5 95 /lSST,..
SII1410 1430 1438 1440 1411PRIM E

INTEGRATE D ess r 9 ,.. SIII 441 )4g0 149 I 14100 14 111
MS' TTL S9 95 /lSH

CIRCUIT S 1I1 11 4~ )41/5 11180 14191 14 193

ASSORTMENTS ASST '" ,.. C0400 1 '00' 1011 4012 401l
C"'OS Slg~ASSlt04016 1011 4019 40n 4010,.. l "'JOlT 10111 lOlT lOll ,~.

LI NE AR S1095 /l.SSTASSI " l "'lllT 565T SilT 1411 141"
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u,~

U~

HS
U S,.
1.3S,.

3.19

] ,20
3.20
320

'"."
1.95...

""' 163

"""..A"""

SPECIAL

8.40
SPECIAL 4.49

385

SPECIAL 2.95.....,
520
6.10

SPECIAL S .69
1.55
185
3.20

SPECIAL 3.25

".ll~
lUtO,.
,~

••••

f "", "0'
" g',"nd

"lOl" "'. ....

TH O 0 5' . "0 '
Alii flol ,"'.... ," .

SPECIAL 527.95

.'"1
fO/4'
" n
""""""~,

XR·22D&U SPECIAL $17.95
Includn mOflohtlllc lunct.on gr"fllOf Ie.PC ba..d.....d ••mtl1v
Instruc llon .......... ,

XR-2206K8
Sam. n XR 21061(,,1.. I bO¥ll If>d ...dudn u te< n. 1 comllO lll!nlS
10f PC bo,lfd
TI MERS
XR-555CP Monoli thICT,mer
XR·320P ' rec IsIon T,mer
XA-55 6CP Ou, I555 T,mllf
)( R 2556[P 0 .... Tim,ng e ll(U'1
XA 1240CP Pr DlJ r_mlIb ~ CounmlT",ner
PHASE LOCll.EDl OOPS
XR21D f 5K Demodu~ulf

XR 215 HII)h f~.-c:y Pll
XR561CP T_ DICOdIlf (m,,,, DIPI
XR561CT Tone Dreoorr (TO SI
STER EO DECODERS
XR 13IOP PLL steee OteOdtt
XR 131 0EP PLl S1f<to Decootl
XR 1800P PLLStereo De.:Cl'dtr
WAVEf ORMGEN ERATORS
XR205 W••efOJm Gent lalor
XR,2206CP Monoli th,c f unCllon GtneralO'
XR 220JCP Vollille·Controfled Osc,lIato.
OTHER EUR IC 'S
XR·lf68CN Dual . 15V T.aei" ng Rt9UlaID'
XR lf88N Ouad tee 0"."
XR lf89AN Ouad l,ne Rett,yf'
XR2208CP OperatIonal Mulllpl",
XR ·2211 CP FSK D....odull lOl'llone De.:ode.-
XR 2261 Monol ithiCPrDilD"iD/lal Stfw ICS¥II.m

wi. II , D.;." T,,,,,,"Ol'

IC'S §~&~ KITS
FUNCTION GENERATOR KIT

*Special Requested Items*
RC4 1!M 0... T,,,,> V A.. $~ I~

RC419S " SV T.." A"l U S
F9J6t 0"'0"" U~
lOI.OIIII DVIIIC""S-o, 11.00
' '''JUO $0... CIIIO$ 0. ....., 1.9
III Cl'ot lJ "'0 US
f ]']cI f' fO ,."

2 EN ER5-0100ES-R ECTI FI ERS

n .. vallS • 'RICE n .. VOLTl • 'RIC E
1J1I1U " .- . 'Ioa lI!tllGJ 100 "V I "III' "IIl1~1 " " .- '~1 Dll IIl40lM ' OlI'IV lA'" """~2 " .- ' 1100 ""'" se ,- " I llll
f1l1§] " .- 4/1 DO IfU 1U " '0- 1~ I 00
IN/5 ' .. .- t il GO I N' I~ " '0- U

'10li
I N9g~ B " .- t n OD INU]4 " ,. n
I N~n2 " ~.. " IJlt l ] 5 " ,. "I N~nt " ~.. " ItHl3fi .. ,. "1" 5135 .. ~.. " INU]8 " " "I N ~n6 " ~.. " INU'2 " ,. "I N'~' " ... 'II 00 IN4144 " ,. "INt sa 'SO ,. Sl lOO IN118J !IlI 91V 15 " ., ,SO
IN'B5'' '" ,.. ~ II 00 rll ll" l00 'IV ]5 ... .. , ,.
11!t001 SO", I"'" .. IIlIlH "'"' ]~ ....., ".rll'OOl 100 PlY I "., " '.lIn '00 ' IV J~ " • • '00

"' PS A05 s '" TRANSISTORS _149 4".-- s'S, . -~, u,. _N 4" .
111111114 H'. -- 4" • ~- 4" .
l'I01m 0 1. -,- 4,I.. ,-, 4" .
l!411UA ,*1. "'* ss• • ,- 4".

"'~ ~" . 1011~ ~ s•• ,,- Ill.
l'I01JOA t". "'~ U l. ,-- ~ll.
F0I 10 ' S S'S100 1011/01 U IOO ,,- ' .1100
1.10" UIOO lUlll UIOO 1.501/ 0'" 00
ZOI19I1U 0'1' 00 ZOIl1Z. '" '"- 4'1' 00
l Nl'9lIlA ~ll 00 l Oll/II ". 1.101'9 4·'5' 00
zOIms SIS1110 1.1101 ~'-11 00 100Sl19 ~"I I 00
1.31111 III' 00 1.390_1 4'$' 00 ZOIS IJl ~.'I' 00
IM:!OIS ,.. 10l1!lll~ .'1100 ZOI~ln ~ ·1 1 00
IIIJ~w..~ '" ,.- 4'" 110 1 00~lOt ~·1' 00
1001lU ~'SI 00 l"fOll ll1 00 "m' ~1' 00
,.~ S I' 00 lWOU H '1lI C!!M' I , o /'SlOO

P. O. Box B22-Belmont.Ca, 94002
PHONE ORDERS WELC OME

[4161 692-B097

--- <
STCl:~l;l n t " 00

-,~~ .... .. --- ,-
.._ .....*'OClI . ......

...... ,_ , " -- ,-'"-- - ..,.... •• •• ' " '.... ,.- -- • to ~ . .. ,. ,.-- ... ,. •• ••,
,. -- ,. '. " . ,

•

.JM" DIAM. TRIMMER

'"~. ' .
SPECI AL

Mod.' ~~~1"'1
TIn

.~1/1 6 VECTOR BOARD
~ ........", _: .,.._-

WAU Of" T.V. DIGITAL CLOCK
11 .. 1t .._ II~V ..

}!I ' VIEWIIlG OIS1A" CE~
W.'n". C , - • )"' • , ..
... & , .. ...... "
$0<006.·]" ...." ,

~ I T "IICom9 .!O c $34.95
W" .d 8. A,..",blod ••• _ . • • • • . $39.95

CDIIfIIUTI In •••

*Special

, l , ,

la ,III. UOH. I~ OH.· lB 0"" 1l0Hlil
WTI •• 11 0 .. 1Il 130" . :l! 0 " • u o... !o& OH. 1/4 ...n ' 'll. ' so pcs.

" 0 .. 1Il 11 0 .... lDO 0 .... 110 0 .... I!sO 0 " .
WT.1 •• 110 0 " "110 0 " "110 OH"1Jll 0 .... _ 0 " • 1/4 ...n ''ll. -so res.

uo 0 " . ~ OM.. -UQ 0 " "110 0 .... ..
ASST.J •• m U~ 11K U~ 11~ 1/4 .An ' 'll. ' so PCs.

]]~ '" U~ ". U~

oUST.e •• ." ". '" '" ". '" ...n ~'ll. . 5f res.

no no '" ~. ...
" SST. 5 ,.. ". •• m '00' 1 20~ IIf WAn ~'ll. . 51 PCS.

,~. I B O ~ 220 ~ 1100: ] JOO:
"SST, • 50. , ... UO ~ ,~. ... a20 ~ III WUT ' 'll. . 50 PCS.,. ". I~. 18" 12.
"SST. 7 •• 11.. ". ]9. 4 1. ". 1/4Iun.'ll. · so ecs.

• •
" W,

50 pes. RESISTOR ASSORTMENTS $1.75 PER ASST.

"'E
THUMBWHEEl SWITCHES

• , • r-
-_...-._or ...

~ ~ ': :' e i:' r-•"":iI,....._'.. .. ...
~_.

~·l- ----= "I' f ...,,- _ , __ ' '9.. ........._,-, ..
"H _ ,_, .... .. L _,_, , ..--"'-- _..._---- .- .. ..------

......._-_ .....

JAMES FALL SPECIALS
DIOD ES TTl/LINEAR CLOC k & CALC CHIPS

l ~ l gO I ~OV"l A ... 1 ~ .. Sl 00 ". GOlf l1S1DO "' '' ~3 11N 6 0",\ SJ9~

' Nl OO l lOOV., A... IS,$I 00 lU I 0"0<10' " M "' ~J l 1 N 10"" US
' N~OOl lOC V(I 1 Am. 1\.'$100 ". COU" '" " "'MSJ lllI 6 0"1" '"' 110004 <OOY .. , "''''9 1$'5! 00 16100 II" l.". .. "''''S] lU 60." '"II,.'te SW.".... 10 $l ll(l 111~ ~- .. "''''$J 1611 6 0"'1 ...,.... ."IIltf [_I. " ....H~II IO",'thnl ,..

TRAf\lSISTO"tS l ll., K_lIUII " 4110G IIIotH llill 60..... f_ '"I l11l'911... PI., s..,...... 6-1100 lll:!2U I -o.... IU '" ""'$1»'" I 00pI $ foOl ."
lUnl.......lI s ..' ....... 611. l M)l)tll $Y ..... TO s , 26 A., RIBBON CABLE,,- .."" ..... UIOO l lllll! . $V "'.. TlU .. !fL U 1-1 ... ""lU!05 "". A""" ' lUlO O''' .... IC SHI FT REGISTE fllS .- "" ."1'I'tl "PII U nulO .- "" ."l "USI IU lot 5-11 110 11"' _ IU lloOlM 1Il1l$1l1H 2 fOR ,,- IIH' 1 It I,

CI... ' n"'_SCII 1/$1,111 ""'loCIJII 1I11~" "'IIl !l(l l Wt $1.00 ",. U9tt 1" I,

DISPLA Y LEDS DISCRETE LEDS
fH O/ O Com_ C.th. '" "MAN I Com, Ano ,210 SUS MY 10 ,. 5 $1 00
MAN 2 5.1 MIIr.. 30. '" MV ~o ,. 61$1 00
MAN J Co rn. Cl th. .m " MV ~O14 ,. S'SI 00
MAN 4 Com. c.,h, .181 1.95 MV 5024 Gr••• 1 $1110
MA.n CllM, Ano. .ac '" MV ~11 v."_ I'SHIO
maa C...... Clm. tzs 195 MV ~lC 0,"_ 4$1 DO
OL1U Com. A.... '" 2." MY loO' ~" III-l_ ~'S I_DlI

NEWPROJO BOARD·l00
........_<.... b" 10 Ie <_",
br_' ~ '1 '"" I Q ,', .I
or $a<h" 1 Pro••_..... '_ _.0 ....
.... ftUl. born •.., ••_ _
2 or~ S«•••~ I nr ~B BusS"....
1 ~ '"'*"f b'''''''t "",., ,_ ," •.
..,....,. """. bol"• • .., ..IV ......br.
,0'''U< ''on,

Electronics Satllfactlon Guaranteed. $5.00 Min. Order. U.S. Fundi.
California Re,ldents - Add 1% Salel Tax
Write for FREE 1975 Catatog - Data Sheets .25« each
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KEYBOARD $35.00
One of the nicest keyboards we've found. Mounted in
modern design wood grained enclosure for desk-top use.
Magnetic reed relay bounceless keyswitches, Encoder board
mounted within . Fine Biz. for Morse Code Generators 
TV Typewriter - computer terminals, etc.

7 Ib #SP-153L $35.00

GENERAL PURPOSE POWER SUPPL Y
Well designed transistorized, regulated power supply with
many uses. Each voltage adjustable by pot. Each voltage
fused. 115 volts ac input. Output (minus) 12 volts at 1/3
Amp, 12 volts (plus) at 3 Amps, 6 volts at 1 Amp. Three
output voltages. Many uses . .. as battery charger, op amp
(plus & minus 12 volts}, 5 volt logic (adjust 6 volts to 5
volts), operate your car radio, tape player, CB set in the
house, etc. A commercially built supply for less than the
price of kit.

• • • 10 Ib #SP·152L $12.50 5/$50

TOUCH-TONE PHONE $24.95
Like new, a value for the touch tone pad alone. Desktop
model with cradle phone. Made by Automatic Electric.

#SP·205 $24.95

•
A .....

4' . " ~
• •

"'.. ,----. , ~

ANTIQUE SOUNDER
Takes you back to the Pony Express days . A genuine
antique relic dating back to the old days. A real beauty,
polished brass, wood base, bright and shiny new despite its
age. In original packing as issued to the U5 Navy Dept.
Already worth more than our asking price. Makes an
unusual gift or desk top conversation piece for the man
who has almost everything.

#SP·115 $15.00 2/$25.00

NIXIE BOARD $2.50
Unused PC board with 2 nixies B·57505 mounted and pins
terminating on PC board edge. Useful for counters, clocks,
etc. Numerals 1/2 inch high. 180 volt neon.

#SP-206 $2.50

- -

Please add shipping cost on above.

190 (r

P.O. Box 62
E. Lynn, Massachusetts 01904

FREE CA TALOG
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MICROPROCESSORS!
ROMS! RAMS!

MEMORIES!
8008 Mic ro p.ocu aor $2• .••
8080 Super !l0 08 150.00
2102 1 0 24 Static RAM . . . . 3.95
1101 266 bil RAM . . . .. .. 1.50
1103 1 0 24 b i t RAM . . • • •• 2 .95
MM5260 I 02 4 RA~ .... ,. 2 .95
MM52e2 20 48 bit RAM . . , &.50
251:J Charac t", r .I",n",r a.o • . . 12.50
MM520:J0 E• ..,ub le P RO M . 14.95
MM52020 Erace a b le P ROM . 14.95
1702A Eranable PROM ... 1• •95
.22:J PrO.lra m mable ROM . . 2 .95

.210x.1211
. 8 ~"_ 0 Yallo.

- 0 Amber

'BLASTAWAY'ON lN4000
RECTIFIER PRICES

T,pe PIV sel.a IN4001 5010 ,.. 45c

§IN4002 10010 for 55c
IN4003 20010 'or esc
IN4004 40010 'or 75e

BIN4005 60010 'or S5c
IN4006 SOO 10 'or 99c

0 1 " 4 0 0 7 1 0 0 0 1 0 , .. 1 .29

7 " Micro (Axfal) MY.SO . t yle
.......... 0 MY· 50 CIHr 10 for $1.

"".0- 0 MV·55 Red , 6 'or $1.

MONSANTOI XCITONI
L1TRONIXI OPCOAI

5 for $1

Typo 51,.. Color
SLA-I . :J:J R.d
5LA·1 .:J:J G....n
SLA-I .3 3 Yallo.
$lA-:J .7 Gr" "n
SL,A.:J .7 Yallo.
707 .3 3 R"d
704A . 3 3 Red
70lC . 3 :J Reel
"HD_70 .2 5 Red 1 .50 3 .00 aLA·~

A-COm m on Cathode, othe.. Common Anode
B-W lt b b ubbla m apiflltr
C--Plu . o r M in ue I

POLVPAKS

LlTRONIX 44JUMBO'S"
• 5In.l...1,.. , I " 3 /4 " 5 /le
• Dual••t,..1 9 x .29
• 7 ·5&8...a n t . 25- 11. par ......ant

Typo 51". Color sala :J for :11
~

721D .5 R"d S5.95 $15.00
7271 .S Red 5 .9S 111.00
7"."F .• Red 3 .95 11 .00 '
747 .e Red :J.95 11.00

D-P l ua o r Mi llua 1 p lu l a di.-It ( Ilia d l..it.)
&-Pual di llile
F-Plu l Or M ln u . I

LED Revolution!

7-SEGMENT READOUT SALE!
• Up to 20 mUs per .... at 5Y. MAN.,.
• A" ftt Into 14.pln IC .ockat .

Ty~ 51". Color s.,l. :J 'or ""
O M AN- I . 2 7 Red $2.50 S . ,OO MAN.:S
o MA"·:JMA , 12 RM .S 9 2.00

1

0 MAN·4AB .2 7 Rad 1.95 e .00o M AN _. .2 7 er.en 1 .50 4 .00
o MAN·7 .2 7 RM 1.00 2 .• 0o MAN ·S .27 Y.llo. I _50 4.0 0

ALL ABOVII: BY MONSANTO

T.r....: a dd po~talle Ra'". : ne t :"0
Pho_ Order.' W a ke fie ld . M.... ( 6 1 7 ) 2 410;.38 29
R.talll 1 6·1 8 Del Carmine SI., W a ke fi lO ld , M a lia .
loti W ater Stree t ) C .O.D. 'S M AY BE },1I0S~:D

o 20c CATALOG f 'ber ()P liet. ' Ie,' . S, mi' • . Palls
MINIMUM ORDI[R _ $4,00

P .O . BOX 942A LYNNFIELD.MASS.0 ••40

05 5 5

D_I 7 41

3 for $1

••

,,-
2 for $1

0 5 5 8

$9.99
Made
B,

TUNG·SOL 0 ~~~~
D200.. "PANEL OPTICS"

POSTAGE STAMP
MOBILE SPKR
MIKE 0 $1.98
too, coverl n .- b r o a d r an.le
10 eoued, E It r e mely w e ll _
m ad e.

FLUORESCENT CLOCK
PANEL

ItlT INCLUDI I , " " "', 22·h, k""boo"" k it . o s . o rr
. ...,'''h I part 01 k",,_rd l PC boarcl. d "v"" a"" .........",
"al" ula tor " hip•• \I·of,. " ·· bu b b l." ma,cn,lI.r LED ar'n ,
a r ' a , "abl• . AC adap.",r )ot.ck ,. Wlr". batt.... ".... 41
ba'''''", u rd d ,opln. ....,.,."..__ """oral a'",,, .!>, •
• trP ....UI ......"'" book l• •. ACIDC tool

I
'I~ BUY ANY 10'1" , ~~ TAKE 15%

BUY 100 TAKE 25%
O S N 7 4 . 9 2.~; g ~~~:n~ :~~

O S N 7 4 4 2 $.70 g ~~~:;~ , :,0 O S N 7 4 157 '~~
O S N 7 4 4 4 1.25 O S N 7 4 9 2 .5 9 O S N 7 4 1 5 ' '35

g ~~~::~ 1:t1 g~~~:;: :~; gO ~~~,:\it ~ :~~
O S N 7 4 47. D S N 7 4 9 5 79 SN ' 5 0

§im1U:U§iEHih,:H~\Emnhg
g~~~:5 ~ :g g ~~n:~ g~ :~; g ~~~ig; ~.~~
gi~~::~ :g g ~~~:~ g~ ::.~ g ~~~:n~ ~:~g

62 22 D S N 7 4 1 12 . O S N 7 4 180 .9 5
O S N 7 i 7 0 ' 2 9 O S N 7 4 1 13 .89 O S N 7 4 18 1 2.9 8
D S N 7 ' 4 9 O S N 7 4 11 4 .89 D S N 7 4 182 .7 4
DO ~~~:~~ : 2 9 O S N 7 4 121 .4 9 O S N 7 4 184 1 .9 •

73 36 O S N 7 4 122 .4' O S N 7 4 185 1.9'
g~~~:74 : 3 6 O S N 7 4 123 . g~ O S N 7 4 190 1.4g
O S N 7 4 7 5 .5 9 O S N 7 4 125 ' 5 9 D S N 7 4 19 1 " ·'2'

7476 39 O S N 7 4 126 . O S N 7 4 19 2.
g~~7 47 ' :79 O S N 7 4 132 '2'~~ O S N 7 4 193 ~ .~~o N74'0 52 O S N 7 4 1 40. O S N 7 4 194 .
O ~N7 481 :99 O SN74145 1 . 02~ D S N 7 4 1 9 5 ··.·0

4.2 89 O S N 7 4 1 4 . 2 . O S N ? 4 196 1.
O S N 7 3 1'25 O S N 7 4 1 5 0 .9 ' D S N 7 4 197 ,90
g ~~~l: 5 1:25 D S N 7 4 1 5 1 .7 5 O S N 7 4 199 1.7~
O S N 7 4 8 6 .3 7 O S N 7 4 1 5 3 .9 0 O S N 7 4 2 0 0 4 .9
O S N 7 4 88 3 .95 O S N 7 4 1 5 4 1.3 5

0 514.95

s .16
.16
.16
.16
.19
.19
.3>
.3>
.19
.1'.1.
.29•••1.65
.3'
.3'.1.•••.2'
.2'
.2>
.2'
. 1 •
. 29•••.3'
.3'
.1'

1.00

PRICES INPOLi' PAKS SMASHES
-CALCULATOR' PRICES

S1B~5

Thi. unit Is o o t ad vert is ed
a n,wherel Mad. fo r

Mo t o r o l a Comm u n ications at
the orl.-lnal COtlt o r $ 4,&0
e ach ( fo r Insertioo in t hel .
W a lk i e Ta l ki e P ro..... m ) .
It 's a 5 0 ·ohm im p MIKE .
It ' s an excelle nt s pe,ke .

4Yz DIGIT DIGITAL VOLTMETER
DVM CHIP

~

YOU AS KED FOR ITl Fo und o nly .. t P ol, P ..b at th ...
I· p rice! U '. ONLY 1 3/4 " 1 3/1tl .. 3/S" deep
p 1. Du ;&nlld IIPaelflc.lly for our MM . 6 3 16 Il" o",s '
c e nt d riv ing clock chip. Ind icat es . -d ICIt.II , AM-PM,
p ul••tl nK 1I.."and ' ''d lcltt or, ...qu i. .. . m in im um o f Pll".
t o bUild . Colo r: BLU!;; _(lKEEN: yo u CII" " II. RE D o .
GREEN IIlt ll'., Ch ar...: I• • bellM: 0.6 .... Filament vo lt_
a lfll I.. 1.7ri VAC o ' DC (if 1 6 0 mlb. "nooll volt....
2 r,V @ 2150 mkroamP'l ~. ..lJm.... t . WlIh IIPf'C . hula,
Cloc k eo...t ....ctloll d i...-.ma. p .e . boanI ' a yo uls . IIP'O'CII.
A DIGITAL CLOCK BUILD ER'S SP ECIAL.

O S N 7 4 0 0
O S N 7 4 0 1
O S N 7 4 0 2
O S N 7 4 0 3
o SN7404
o SN7405
o SN740 6
o SN7407
o SN7408
o SN7409
O S N 7 4 1 0
O S N 7 4 1 1
o SN7413
o SN7414o SN7416
O S N 7 4 1 7o SN7420
D S N 7 4 1 2
o SN7423
o SN7425
o SN7426
o SN742 7
o SN7430o SN7432o SN7433
o SN7437
o SN743'o SN7440
O S N 7 4 4 1

INDUSTRIAL SPEED CONTROL 0 54.95
,..... A. $SO Item fr o m G.E. M odel 6SSA (made fo r Aero x I

... . - that control. bo rne , . hop &lid indu.trl.1 Il .lhti .... toot A
very a laborate ci rcu it f or controllln.l m..,y electrical
and e lK troD.i c da .. ic••. E..il, control••peed. o f electriC
d ri ll., brush t ype moton, etc. 11 6 va c , rated at 1100
.atu. With variabl. ePeed o r dimmlu.l coutrol In
h...,.dut, aluminUDl c ..e . 3 ,. 2 -;.. " 2 . Wi t h dl ....ram
and hookup•.

LOWEST
U.S.A.!

4-DIGIT AM-PM

Touc"KEY BO A R D KIT 0 $4 95Tone •
Kit in c l udu .. X 2 1ft '" G - IO . 1... e tch e d p c b oard .

w i th 10 OAK ".moot h t o u c h " w hite key. with b l a c li
n ume r al•• plus d iacra.m a ll "touch t ooe e ocoder " . M ake s
man)' " keyboard . y. t.m.' · read ily avai lable. 0_ to.9
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Check ap p r op ri a t e boxes for desired company
bro chures, data sheets or ca ta lo gs and mai l in
to 73. Incl u d e your zip code, please. Send
money directly to ad vertisers. LIMIT: 25
requests.

PROPAGATIO N CHART
J. H. Nelson

Good (open) Poor (0)
Fair (0)

October ... 1975
ADVERTISER INDEX

Sal

.. " J.

Fri

1 ' . ' .

,,,,

GMT , 00 oz 00 Oi 01 Ig 12 '" 16 ' . 20 n

-)

S..

A = Next h igher freq ue ncy may be useful also .
B = Diff icu lt circuit this period .

1<)

EASTERN UNITED STATES TO:
.

"'l"'S"'" ,. , , , , , , , , ,. .. ..
.....GE~T' ..... .. , , , , , .. '« " " " ...
...U$T.....lI... .. " " "

, , , , ... '.. .. ...
C........llONE .. , , , , , .. .. ... " " ...
EJoGl ...NO , , , , , , .. .. ... .. ,. ,
......W...II .. " "
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'~O'''' ,

" " " " " .. .. " "
, ,
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" " ..

"'Elnco .. , , , , , , .. .. .. ... ..
. Hl lI""I"U " " " " "

, , , ,
" " ,.

PUE ..TO A1C; 0 , , , , , , " .. .. .. .. ..
SOUTH ...FAIC'" , , , ,

" ,. .. " " .. .. ..
U.S. S. .. , , , , ,

" .. .. .. "
, ,

WUT COAST .. , , , , a , .. .. .. .. ...
CENTRAL UNITED STATES TO:

"'l"'S"'" .. , , , , , , , , .. .. ..
.....GEN" ..... .. , , , , , , .. " " " "...USTR...L1 ... " .. " "
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" .. .. .. " "
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"
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SOUTH """11;'" , , , ,
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U. S. S, ft ,

WESTERN UNITED STATES TO:
"'V.SICA .. ,. , , , , , , , .. .. ..
.....Gu.Tl~... .. ,. , , , , , .. '« " " "...usr .....l .... , , .. , , , , , , .. ,
CAHAll(lNE .. , , , , , , .. ... " " "EOtgl ...NO

"
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"
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MEXICO .. ,. , , , , ,. ,. .. .. .. ...
.... 'L...,.,~lI

"-'E..TO .. ,CO

SOUTH """'l;A
U. S. S. ...

u.ST CQAIT

Call

Zip

Gilt Subs 1'15
8_ I'l l
e.:. _ 1'1'
CISlo 153
Codo T_ 15$

13 S.uff

8""",,,_ 0Sl... 31

-"_...._".IM. 125
13800 128
Rod... 8_ 1'13

This 73 was acquired through :
o NEWSSTAND 0 SUBSCRIPTION

n _ . (1... 10- (] ,,,Po 111
_ 137 O K...... _

a _ Elee . 1"0 (] 1( .[ .._ ... _ 101
(] ......... 111 0 ,,-, 1 51
o A_ 163 (] IONs 178
a o\' d ... .... '" o KUI:U
o ""_ 56 (] ~.. 9'9
(] ............. 113 (] l-v 13'5
(] __ 131 (] ~_" 105
(] IVTl 141 o __ HIll
(] c.co 172 * ...ITS U
n CFI" 1011 c _ones ell
O o.w l S 0 ...... 1....
(] eo.~ •• 139 o _.L;_ S¥ste<no ....
o e-"'_~_ tl .117 II __ OSls , ..
(] e-....- 131 (] ""'~_ 158.151i1
(] e-_ So... ,., [] Pol_ 130

Cor••",n 131 Pgty ...1<> "'
[] e ll [ IK . no (] (), '''h' 135
o CSdc 156 [] R..looc.-_ lOt
(] c..... l ti (] "-'" JO
(] C...I',C..11 ,., u RGS 183
(] 0.... ItO a R_ Hill
(] o.n 1112 (] Rotln 116
(] 0. T.. '40 a Soun flee. 1!>'1
u 0110 Gd.. 1118 0 S. D.5&'. 1M. 185
u 0<.01' 11' o s,...,. fle . , ....
[) OX.,.,... o SI'oou T,.... ' .od. 138
c [CM 140 u 51-:... .., Com.... 15 7
o EIK .o.-Iop....... ,31 ,'olO n $pooc'''''''Comm. 113
(] EI... Dneoun. Sal. , ... (] Su......, 38.39
(] Eloc ,O..."bu,oro I I ' (] Suntr""'. 131
lJ ElK , Su,*,_ . 138 lJ T...com.... Co",,'" 7
lJ ETcO 138 [] Tot" .. 68
c F.." • • 36 lJ TPl 111
o f ,•• I :» lJ TnT.... 139
o a.••..., 106 [] T,umbull 138
o GU""'VE 68,511 U Tuck.. 62. 92·~
n Godbou ' 11IB.18 1 tr Tul " 84.85
U G..."Publ..h ,"II 151 U TWS lobo 181
o Hom Radio c.",o. 180 [] U ,S . fLu".",,""'1 Soc:".y 161
n Hlt"" ,o"i.. 166 [) Vo"euo,d 62. 112. 1 21
[] Hoob.ouc. 139 [) V..,.. 111
o _ ,h 83 [] v...... Scio""hc 61
lJ .......y 11 (J VHF E.... C IV
o Hockok 1IO [] WEIAN U 12'1
[] Hy·OO'" 'I' 0 ......co... '18. '19
c lCOM 1 5 0 _<><I I :»
[] l" fo ·TK h 1'12 0 'f'Iif1Ol'1 :»
[] .- To" "" I :» [] 'Mndjo ..._ 11'1. 115
o .10.... 112.188. I. [] Woo-ld 0Sl 131
[] .10" Is.- n VMSu CIII

City

Name

Coupon expires in 60 days

~-

Address

" Header service inq uiries not so lic it ed . Corres
pond directly to company.

Reader's Service OCTOBER 1975
73 I nc. , Peterborough NH 03458
Please prin t or type.
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...from
the radio
compan)r.

For the discriminating amateur who wants it all,
Yaesu offers the radio station, With an advanced 160-10 meter

flexible options that allow 160 th rough 2-meter coverage. And for con tinuous signal
mon itoring, the fa mous Yaesu YO- 100 monitor scope.

Put this th ree-unit combinat ion in your shack and you' ll have it all. No more
stacks of home-brew or cont rast inq boxes. No more tangle of cab les. Just an
elegant grouping of some of the best amateur rad io gear you can buy. And w hen
you buy it - you' l l have th e radio stat ion. From the wor ld's leading manu facturer
of amateur radio gear. Backed up by a solid warranty, a nat ion -w ide dealer
network, convenient serv iceabil ity and technology second to none. What's more
the radio station is available at a surpr ising value. So visit you r Yaesu dealer
today . Or wr ite for co mplete in format ion on this, the amateur's complete r ig.

Yaesu Musen USA, lnc., 7625 E. Rosecrans, No. 29, Paramount, Ca. 90723.

W&~@l1JJ

The radio.

1



• 4 PI

FM-VHF

The worlds most complete line
of

kits and equipment

TX l448 Kit. . exciter - 1 watt - 2 meters . . .
TX 1448 Wrr . bctOfY wired ••• • • . ••• ••
TX220B Kit • • exciter - 1 watt - 220 MHz ••.
T X432B Kit •• exciter - NEW - 432 MHz

29.95
49.95
29.95
39.95

•

PS3 Kit • • powe r supply regulator card ... 8.95
PSl2CKit . 12 amp - 12 '1oh regulated

power supply w/GilW. • • • • • .. 69.95
PS12C W(T .. f.iCtory wired • • • • • • • • • .. 1l5.95
PS24C Kit ••• 24 amp - 12 volt regulated

power supply w/cilW. .. 99 .95
PS24C W{T • • factory wired • • • • • • • • • • • 114 .95

OTHER PRODUCTS BY VHF ENGINEERING

,j

10 channel receive xtal deck
w/diode swi tching • . • • • • • •. $ 6.95
10 channel xmit deck w/swikh
and trimmers .. • • • • • .... 14.95
com ple te COR with 3 second and
3 minute t imers • .•• • .••• • 19.95
NEW - code identifier - 160 bits,
field programmable diode matrix 39.95
10 channel auto-scan adapter
for RX • • . • • • • • • • • • • • • 19.95
we stock most repeater'" simplex
pairs for 146.Q.147.0 • • • • • . 5.00
2 meter, 6 Ga'l lty, dose spaced
dupfexer - tuned to frequency 399.95
220 MHz, 6 Ga'lily duplexer
tuned to frequenc y • • . • . 399 .95

•

• • • •

• • • •

SH IPPING INFO RMATION : Alt sh ipments are F.O.B. BinC
hamton, N.Y. 13902. Sh ipmen ts will be: made by the mOSI
ro<l~nienl melhod. Plel.w include suff id ent funds to rower
shipp ing and handling. Figure sh ipping chl.rges on a minimum
weight Of 2 pounds per unit with the e:ucplion of the
following: PS 12C - 13 Ibs., PS 24C - 25 Ibs., Repel.lers 
25 Ibs.

RPT1 44 Kit . 2 meter - 15w - complete 364.95
RPT220 Kit . 220 MHz - 15w comple te 364.95
RPT432 Kit . NEW - 10 watt - i!2 MHz

repeater . • •. .• • • • . . • . 399.95
RPT144 NEW - 15 walt 2 me te r

repeater - factory wired .. . 595 .95
RPT220 NEW - 15 watt - 220 MH z

repeater - factory wired ... 595.95
RPT432 NEW - 10 watt - 4 32 MHz

repe ater - fac tory wired • • • 649.95

Cryst.als

CWID·l Kit • .

SC2 Kit

-DP LX·144 • •

-OPLX·220 • •

COl Kit .

C02 Kit •

COR2 Kit

59 .95
74 .95

59.95
74.95

39.95
49.95

39.95

39 .95

179.95

159.95

59 .95

69.95
114.95

69 .95
79 .95

9.50

129.95

30-60 MHz rcvr w/2 pole 10.7
xtal filter .. • • ..... . . .
140·170 MHz rcvr w /2 pole
10.7 xtal filter • . . . . • • • • • •
factory wired I mounted ••• • •
210·240 MHz rcvr w/2 pole xtal
10.7 fil ler .. •...•. . .. . .
NEW - 432 MHz receiver .• ..
7008 filter op tion for all RX ·Recv
(w/exch .) •. . . . .. . . . . . . .

similar to above - 25w • •
faGtory wired • . . • • • • •
lOw in - 40w out - relay
switch ing • • . •••••• •••• •
f.iCtory wired •• • •• . •••• •
similar to PA I501H less use,
Gon neGtors '" switching . • • • • •
similar to above - 25w • •• •••
similar to PA144/15 for 220
MHz • • . . • • • • • •• • ••••
NEW - similar [0 PAI44 /1 5 ex
cept lOw and 432 MHz ••••
NEW - "l Ow in - 140w out
2 meter amp - factory wired
NEW - 30w in - 140w out
2 meter amp - factory wired

HT1 44B Kit. •

2 meter - 2w - 4 channe l 
hand held xcvr •.• .• . ...

RXSOC Kit • •

RXl 44C Kit.

RX l44C wrr
RX220C • • .

RX432C Kit . .
RXF I. .. • • •

PA2S0lH Kit .
PA2S01H W(T
PA4010H Ki t .

PA4010H W(T
PA 144/15 KIt.

PAl44/2S xn ,
PA220/15 Kit.

PA4J2/10 Kit .

PA140/10 • • •

PA 140/30 .•.
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