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BYTE MAGAZINE

The response to computer-type ar-
ticles in 73 has been so enthusiastic
that we here in Peterborough got
carried away. | found myself enor-
mously interested in the rapidly
evolving microcomputer field and
started subscribing to many of the
small newsletters in the field. The
more | read thg more enthusiastic |
got...and on May 25th we made a
deal with the publisher of a small (400
circulation) computer hobhy
magazine to take over as editor of a
new publication which would start in
August...BYTE.

We figured we could print the first
iIssues on our own small offset presses
as the magazine gathered steam. We
might run 5000 copies of a 24 page
magazine for starters. Within a couple
of days, with the telephone ringing
constantly, we knew we had under-
estimated the thing. .. it would take
a 10,000 run of 48 pages to meet the
interest. A week later we were up to
96 pages and a 35,000 press run, far
beyond our small print shop facilities

How come all the enthusiasm? Well,
it appears that just about everyone
who is in any way involved with
computers has a very deep need to
have one for himself. You can get a
nice little computer working for under
$500 and use it for a wide range of
applications. You can hook in cassette
recorders, television typewriters, and
teletypewriters. All kinds of goodies
are available surplus. The applications
are myriad . ..some are using their
systems to aim antennas for Oscar or

B1G REWARD

The big companies in amateur radio
today were, for the most part, started
by one or two amateurs . . . and many
grew very rapidly as a result of the
low ad rates in 73 and the wide
circulation among active (buying)
hams. We'll give you 10% of the first
ad run by a new company if you let us
know about them and they advertise
first in 73. Do yourself and the new
firm a big favor — drop a note to 73
Advertising, Peterborough NH 03458.

EDITORIAL BY WAYNE GREEN

moonbounce, some for keeping track
of their music or book libraries, some
to index ham articles, some to auto-
matically print weather satellite
pictures, some to automate RTTY
stations, some to run their home
security systems, and almost all to
play a wide range of games.

Calls come in daily with more
uses...one chap has a program to
look for key words in any text and set
your printer going when matter comes
up of interest. Suppose you tune in
the RTTY broadcasts of the Con-
gressional Record every day and scan
it for the words “‘amateur radio.”
Others are working out ways to make
use of the one minute phone rates for
a maximum exchange of information,
computer to computer. Remember
that there is no charge if your com-
puter is called and tells the calling
computer that it has nothing for
it...or if the exchange is under a
second or two. Many of the com-
mercial computer systems use this
aspect of the phone system . . . polling
dozens or even hundreds of computers
through the night and only inter-
connecting (with a phone charge)
where there is traffic to be passed.

Most of the top writers in the field
have leaped to help get BYTE going in
good style and articles are pouring
in...lots of information on the pre-
sently available microcomputers such
as the Altair 8800, the Scelbi 8B, RGS
008A, etc. BYTE will cover inter-
connecting to these units, peripherals,
interfaces, the circuits and con-
struction plans for building your own
CPUs, news of all user clubs, news of
programs available and how to get
them, news of all specialized pub-
lications, explanations of all computer
terms and how the various computer
programming systems work.

In no time at all you'll be throwing
around computer buzz words such as
loader, compiler, assembler, basic,
Dibol, Cobol, machine language, byte,
bit, word, flag, and so forth.

Computers will be adding a whole
new dimension to amateur radio. ..

you wait and see. Right now you
have the choice of getting in at the
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beginning of a fantastic new hobby or
waiting and trying to catch up later
on. First issues of BYTE will be as
rare as early issues of 73 ... you’ll
see.
BYTE will be $1.50 per copy,
subscription $12 per year, and a
Charter Subscription is only $10.
BYTE, Peterborough NH 03458.

MORE BAD NEWS FOR OTs

The “W'’ clan are in for another
massive trauma which may regress
them even further into the old spark
days. After a good solid ten years of
having to read about transistors and
five years of rapid strides in IC tech-
nology, many old timers are still
shaking their heads and waiting for
the return of the tube. Fellows, you
might as well start cracking the books
because you can't even pass a ham
exam anymore without solid state

savvy.
And what is coming up...rap
idly ...is a whole new technology

that we are all going to have to
accommodate, whether we like it or
not. It's them ICs what done it to us.
When | was a youngster | used to
wonder why they didn’t make micro-
circuits...now | see why...the
whole thing has gotten completely out
of hand and is taking over. .. they
never should have started. Massive
monolithic integration. .. micro
putianism gone berserk.

You've undoubtedly seen the RGS
ads for the 8008 microcomputer
kit...the MITS Altair 8800 micro-
computer kit . . . the Southwest Tech-
nical keyboard visual display
kit ... so you probably sense on some
level that computers are beginning to
creep into your world. What you may
not realize is that you are going to
have to adjust to them and learn to
talk the language . . . and think it.

If you are shifting around uncom-
fortably, thinking that well, shucks,
sure ... you can bone up on digital
stuff and get it straight about those
damned nand and eitheror gates, you
are in for a ghastly awakening. They
are building thousands of transistors
into those ICs these days and what has
developed is a whole new approach to
dealing with the situation. It's called
programming . . . or software, if you
prefer the computerese buzzword.
This is the system by which you can
get these incredibly complex little
black boxes with those funny centi-
pede legs to do something useful for
us.

Software. This can be the throwing
of a bunch of switches to feed the

&l ™ s ammsre

instructions to the circuits...or it
can be typing on a Teletype key-
board ... or data from a tape cas-
sette ...or punched tape...etc
There are a raft of “languages” used
to put the instructions into com-
puters. .. basic, machine, fortrans,
cobalt, diabolic, assembly, and
others . . . many others. You are going
to be learning some of these lan-
guages. The chances are that you will
eventually get familiar enough with
them to actually understand what you
are talking about.

Is it worth all the work? No ques-
tion about it...if you are one of
those who is the first in his block to
get new things you’ll be eating up the
articles on software systems as they
come out. .. if you are the guy who
never gets the word you'll be missing
out on more fun than you can
imagine. The new microprocessor
chips are opening up a fantastic (and
complicated) world for us.

The prices on this stuff will be
much like those of hand calculators
and digital watches . . . relatively high
at first and then dropping rapidly as
more and more people find out where
the action is and volume picks up. |
remember all the resistance | ran into
in 1948 when | wanted to buy a
television set...they were very ex-
pensive . . . about $750 for a 107
black and white set by today’s
dollarette standards. .. turned out to
be one of the best investments | could
have made...years of entertain-
ment...and | got to see all those
fantastic early programs you missed. |
bought one of the first transistor
radios too...a Regency...expen
sive . . . and | never regretted it. You
can miss a lot of fun waiting for that
price to drop.

We'll try to do the best we can on
getting articles for you . . . if you have
an article of value lurking in the back
of your mind, get busy and write it

P WANTED

We're getting up to here in old files
and would like to start microfilming
the stuff. On the odd chance that
some reader has a microfilm or micro-
fiche camera, film processor and
reader system available . . . hopefully
at a bargain . . . this notice is given.

We're needing some cassette dup-
licators too, if there are any of those
flying around that are not badly
needed.

Another need: IBM Selectric |l
typewriters . . . used. Also we could
use a couple of Teletypes with forms

feeders. .. W2NSD/1

HOTLINE
HEADLINES

Pacific Telephone brings national
spotlight to 73 Magazine with suit
over circuits in June issue. Other ham
publishers furious over PR coup.
Citing the circuits in the Inside Ma
Bell series in 73, PTT brought suit for
$100,000. Dealers immediately ran
out of counter copies of this issue and
subscriptions were up substantially.

Emergency Beacon Canceled. All
further advertising in 73 Magazine has
been canceled by the publisher until
some problems with meeting specs
and customer relations have been re-

solved.
QST board votes unanimously to

increase size of the magazine to about
that of Radio Electronics — members
not consulted in this major decision —
no benefits to members likely.
Increased size will make for many
problems, few economies. Other ham
magazines will certainly be forced to
follow QST in size change. This
appears to be change for the sake of
change.

RFI bill introduced in congress —
HR7052 will regulate susceptibility of
home entertainment devices to radio
interference. Get your congressmen

to push this one.
Saroc Hawaii convention dis-

appointing. Commercial “‘convention”
for profit run by defrocked ham
attracts few despite allure of Hawaii
and strong backing of one ham maga-

zine.
Rochester hamfest a winner this year.

Attendance estimated at 3500 —
money was a bit tight according to
exhibitors — possibly due to cash
drainage at Dayton a few weeks
earlier.

California fights Bell — prohibits steep
rates for insignificant bits of hardware
such as answering machine and phone
patch couplers.

ARRL breaks $2 million in 1974.
Despite reported loss for the year (a
small one), cash and stocks are now
totalling nearly a million dollars,
building up steadily. When is a loss
not a loss, IRS?

Wichita Amateur Radio Club has the
most outstanding comment filed on

docket 20282 — reprinted in entirety
in Hotline #31. Goes right to the

heart of the matter and lays it on the
line.

SSTV contest winner: WB4ECE.
Runners up — WATNXR, WIONTP,
WBILVI and G3IAD.




MEET THE STATE OF THE ART
ON 2 METERS...

THE ITC MULT1-2000
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

FEATURES

band. Fully solid-state and em-
ploying modular construction,

the MULTI-2000 enjoys features
found in no other 2m transceiver.

* PLL synthesizer covers 144-148 MHz in 10 kHz steps
» Separate VXO and RIT for full between-channel tuning

e Simplex or == 600 kHz offset for repeater operation
» Three selectable priority channels

 Multi-mode operation (CW/SSB/NBFM/WBFM)
e Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control

e Selectable TW or 10W output

e Separate S-/power and frequency deviation meters
e Built-in test (call) tone and touch-tone provision

e Excellent sensitivity (.3 uV for 12 dB SINAD)

e Superior immunity to crossmodulation and

intermodulation
e Introductory price: $695.

THE ITC MULTI-2000 TRANSCEIVER...
PERFORMANCE THAT CHALLENGES YOUR IMAGINATION

INTERNRTIONAL TELECOMMUNICATIONS CORP.

. BOX 4235, TORRANCE, CALIF. 90510 - (213) 375-9879
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MULTI-2000
SPECIFICATIONS

RECEIVER SECTION:
® Sensitivity:
FM: 0.3uV for 12 dB SINAD
1.0uV for 20 dB Quieting
SSB: 0.25uV for 10dB SN + N
Noise Figure less than 3 dB
® |ntermodulation:
Third-order intermodulation products
reduced more than 70 dB below one of two
RF test signals within the RF passband.
® Crossmodulation:
Better than 80 dB
® Selectivity:
FM: 15 kHz at -6 dB, Shape Factor 2.5:1 (6/60 dB)
Ultimate rejection greater than 90 dB
SSB: 2.4 kHz at -6 dB, Shape Factor 2:1 (6/60 dB)
Ultimate rejection greater than 95 dB
® Spurious Signals:
Reduced more than 70 dB.
® | F Rejection:
Greater than 60 dB.
TRANSMITTER SECTION:

® Power Output:
FM: Low power 1.5 Watts (Adjustable OW — 10 W)

High power 10 Watts (Typically 15 W)
SSB: 15 Watts PEP Output
® Carrier Suppression:
Greater than 50 dB
® Unwanted Sideband Suppression:
Greater than 50 dB at 1 kHz.

GENERAL:

Continuous tuning in 10 kHz bands.. . Stability better than 50 Hz
after 5 minute warmup ... Separate VXO and RIT for independent

transmitter and receiver tuning... Built-in AC/DC Power Supply,
Noise Blanker, IDC... Built-in Test Tone, provision for PL or

Touch-Tone.

INTERNATIONAL TELECOMMUNICATIONS CORP.

P.O. BOX 4235, TORRANCE, CALIF. 90510 - (213) 375-9879
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BE MY GUEST

Visiting views from around the globe.

HOW TO GENERATE

In the past year, WR2ABU has been

plagued with incidents of malicious
interference, illegal stations with
obscene “‘traffic’” and other harass-

ments. Dick’s phone has been ringing
off the wall with members demanding
that "“The Club” do something about
it. Well, the Club did. An unnamed
Committee was established with the
purpose of tracking down the offen-
ders. It was unnamed because we were
well advised to keep the Committee’s
activities, methods and identities a
secret.

The Committee’s investigations pro-
duced results in an amazingly short
time. In several instances surveillance
cars monitored illegal transmissions
from right next door to the offending
source. Names and addresses were
obtained. Every new call on the air
was investigated via FCC files.

It is not the purpose of this article
to talk about the Commitiee,

however.
Most of the offenders turned out to

be part of a “hate ham radio group”
consisting of a group of Citizen's band
operators. Although the evidence was
overwhelming, | couldn’t help but
wonder why they would hate us. What
do they have against amateurs? Since
their interests so closely parallel ours
does it not follow that every CB
operator 1S an aspiring amateur opera-
tor.

For me the answer was not long in
coming. All | had to do was listen to
the repeater for a couple of days.
Whenever something bad comes up
the speaker blames it on "“those
CBers"”. When something derogatory
about an operator is called for (?) he
is called a CBer. CBers are ridiculed,
scorned, taunted and verbally abused

Acling Professconal

Some of the largest problems the
SCRA elected officers and appointed
officials have had to contend with
over the past three years have come
from within the ranks of our own
membership. The systems whose idea
of support is to agree with you only as
long as you agree with them; those
systems who wave their flag of SCRA
membership as though it gave them
divine right to do as they please; those
systems who bend and twist every
word in an effort to subvert the very
job the SCRA was created to do;
those systems who scream inter-
ference if, by pointing their yagis at
exactly 127°37’, a new co-channel
user breaks their squelch; those
systems who cry foul if the SCRA
dares to propose an adjacent-channel
system within 800 miles of them;
those systems who hang up on you

when you call to tell them their
“local™ machine is devastating 25,000
square miles. Until you‘ve actually

been there, you wouldn’t believe it! If
you ask them about it, they tell you

to go pick on somebody else, after all,
as members of the SCRA, we should
be helping and supporting them, not
harassing them, etc., etc. Maybe it is
time the SCRA reassessed its values
since some of its members appear to
have lost theirs. To be supported, you
must support; to be helped, you must
help; to be an Amateur, you must act
professional. Should this trend con-
tinue, i1t, like a cancer, will doom the
SCRA to a slow and painful death. If
it does, |, for one, will grieve.
Charles R. Flanagan W6OLD
Chairman, Southern
California Repeater
Association

YOUR OWN INTERFERENCE

in every conversation they are dis-
cussed.

In short, gentlemen, WE ASKED
FOR IT! I'm not sympathetic in any
way with those who would for any
reason deliberately and maliciously
cause interference to communications,
but | believe it is time for us to
administer a cure.

First, our attitude towards CB must
change. Sure, the 11 meter operations
leave a lot to be desired. Yes, there are
many poorly gualified CB operators
and much of the worst we think about
CBers is true of some of them. But
how do you feel when someone makes
a derisive remark about ham radio,
citing the actions of a ham that you
don’t like any better than he does?
What we are doing is blaming ALL
CBers for their ills. Aren't they
people, each with an individual per-
sonality? Is it fair to generalize and
say that anyone who holds a CB
license is all bad? If so, we better start
weeding out those in our own ranks
because many hams also hold CB
licenses.

And why not? CB has a legitimate
intent, just as amateur radio does. If
all radio services were to be dis-
continued due to abuse all you would
hear on a radio is static.

Stop for a moment and consider
the relationship between ham radio
and CB. Before the Citizen’s Band
service was established, a person with
an interest in radio had two choices:
listen only, becoming an SWL; or
study and work toward an amateur
license. SWLs were never the object of
ridicule or slander by hams. They
were considered potential hams and
were treated with friendliness and
encouragement. Classes were held by
ham clubs to help them obtain
licenses. This process continues today,
but haven't you noticed that there are
fewer SWLs lately? Has it escaped
your notice that the average age of
members of ham clubs is increasing?

TRAMACAZINE



Look around at your favorite ham
club the next meeting you attend.
COUNT! How many young fellows
are there?

What is happening is that there is a
third choice available to the young
SWL today. The path to a CB license
is easy and tempting. Granted, many
of the people that take it might not
make good hams, but what of those
who would? |°ll bet most of the
people who would have otherwise
become good amateur operators are
now going into CB. We can't expect to
turn the tide from CB because the
easier path will always be followed,
but there are things we should be
doing and most importantly there are
things we SHOULDN'T BE doing!

What we should do is to consider
CB as the source of new amateur
operators. The first stage of filtering
from the general public has already
taken place — all we have to do is to
provide encouragement, incentive and
cooperation. Those having sufficient
interest to make it will then become
amateurs and both will be gainers. We
should contact legitimate CB groups
and establish understanding with
them. We should do what we can to
make amateur radio an attainable goal
for those willing to work for it.
Finally, we should help make them
WANT to become qualified amateurs.

What we should NOT do is to use
our licenses (and repeaters) as the
means for public denunciation of
CBers. If they weren’t interested in
amateur radio, why would they be
listening in on the repeater? They
should certainly not hear themselves
insulted — that only alienates them
and causes them to hate amateurs.

Unless we start to face reality soon
things will get a lot worse before they
get better. Even the best of Com-
mittees (such as ours) won't be able to
do much good.

Don’t make nasty or unfair remarks
about CBers on the air. Don’'t let
others doing it stand unchallenged.
The only way listening CBers can
defend themselves is by kerchunking
or transmitting interference. If you
say it for them they won’t have to. If
the subject compels you to make
negative statements, change it!

Don’t say CBers when you mean
LID. If you like to make enemies, the
repeater is the place to do it whole-

sale.
Gilbert Boelke W2EUP

Reprinted from The Link, Bulletin of
the Buffalo Amateur Radio Repeater
Assn, Inc., May 1975.

reading everything

The local QRPer, who was worrying
about the DXCC fees a week back,
came up the hill again last week.

““"You know something,” this
QRPer said, “l understand that the
ARRL has been losing money and
that they are going to have to dig it
out of somewhere. .. like the DXCC
for instance. Did you know that?”* We
had read this over the years, so we
nodded our head, thus preserving our
erudite facade. The QRPer smiled at
our reply and we should then have
been a bit suspicious . . . just a bit.

“You know something,” he con-
tined, | checked back to 1964 and
would you believe that every vyear
since 1964 the ARRL has shown an
operating loss . . . eleven straight years
of deficits?’”” We nodded again to this,
but the QRPer rattled on without
waiting for our reply. “And that the
total of these eleven years of deficits
runs to about $470,000?" And again
we nodded, for these are parlous times
and many must bear a heavy burden.
But the QRPer was smiling again and
for sure by then we should have been
wary.

“Do you know,” the QRPer asked,
“that last vyear they reported an
operating loss of $137,547 but they
showed an asset increase of

If amateur radio operators
throughout the nation would follow
the example of those in little Union
City, Tenn. (population 13,500), they
probably would be petitioning the
FCC for new frequencies, rather than
fearing the loss of some they now
have.

During the past few months, mainly
through the efforts of Willie Pope
K4VDQ, radio classes have been
organized and 11 new Novices
licensed, while others have upgraded
to Advanced.

The story actually began last winter
when Mr. Pope returned to the local
radio station in Union City after
having worked for some years in
Orlando, Fla.

Taking

$216,5467?"" Son of a Gun — we were
on our feet at this for something was
not adding up. ““How do you figure
that?"’ we roared, for we were feeling
trapped again. “How do you figure
they had the assets go up so much
when they lost over a hundred thou-

sand?’’

The QRPer shrugged. “Don‘t ask
me,”” he said. “All | know is what |
read in the Annual Reports. And since
1964, when the operating loss was
over $470,000, the assets increased
over a half million. That's all | know."’

He was saying this, but that
beady-eyed smile was just a bit
brighter.

We thought this over for a bit. “I
hear what you're saying,” we said,
“but what does all of this mean?”’

The QRPer was quick to reply. “It
means that we DXers are fortunate to
have someone to watch out for our
interests,” he said, and away he went
down the hill.

And vexed and bewildered, we dug
out our own Annual ARRL reports.
All we can say is that QRPer sure does

read everything.

Reprinted from West Coast DX

Bulletin, June 2, 1975.

While there were a number of hams
in Union City, most were going their
own merry way and little was being
done to teach the art to the younger
set. Something had to be done to
revive the interest among the youth in
amateur radio and Willie proved to be
the catalyst.

He rounded up Glen Leggett
K4GMQ and Bill Porter WA4PRA,
and plans were hastily worked out to
conduct a Novice instruction class and
to organize the Reelfoot Amateur
Radio Club.

Stories were run in the Union City
newspaper and aired on the radio
station, and between 17 and 18

Continued on page 143
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DIGITAL
PERFORMANCE

YOU GAN RELY ON.

The Hickok Model 334 DMM is
a rugged, non-temperamental,
hardworking tool that’s easy to
use and easy on your eyes.
Hickok has established a unique
reputation in digital electronics
during the past 10 years. The
Model 334 is another example
of our engineering expertise —
an economical lab quality
Instrument with exceptional
durability and accuracy.

m Easy reading, green
fluorescent display

m 3% digit — auto polarity

m 26 ranges including 200 mV
AC & DC ranges

® Fast response —
2.5 readings/sec

Basic Accuracies (% of reading)
DC Volts; *=0.2% (*0.5% on 200V,
1200V ranges)
AC Volts; =0.5% (*=2.0% on

200 mV, 2V ranges)
OHMS; *=0.5%
DC Current; =1.5%
AC Current; ==2.0%

Ask to see the Model 334 at your
Hickok distributor. It's a no
compromise DMM at a price

you can afford.
$22

HICKOK

the value innovator

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Ohio 44108
(216) 541-8060 + TWX: 810-421-8288
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TWRO Knoxville
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TWRBADC Ottumwa
MAINE
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MISSISSIPPI
*WR5AJC
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146.76
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“4X4 Jerusalem
MEXICO
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PUERTO RICO
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New solid state Heathkit

Electronic Keyer...49.95

Sending code’s easy with the HD-1410 whether
you're operating base or portable. The dot and
dash paddles’ travel and tension are easily adjust-
able. When the two paddles are treated as one,
the HD-1410 operates like a single-paddle keyer
with dot and dash memories. lambic operation
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 or 12 VDC. Adjustable sidetone fre-
quency, built-in speaker, headphone jack, weighted
base. Styled to match our famous “SB” line.

Kit HD-1410, 5 Ibs., mailable ............ 49.95*

HD-1410 SPECIFICATIONS — Keying Speed: Variable from under 10
to over 35 or from under 10 to over 60 wpm. Keying Output, Posi-
tive Line to Ground: max. voltage open circuit or spikes — 300
volts. Max. current — 200 mA. Keying Output, Negative Line to
Ground: max. voltage open circuit or spikes — 200 volts. Max. cur-
rent — 10 mA. Audio: internal speaker or jack for optional hi-Z
(at least 500 ohms) headphones. Sidetone: adjustable from 500
to 1000 Hz. Internal Controls: sidetone frequency, paddle tension,
paddle travel. Rear Panel Connections: AC power cord, 12-volt
ower input, keyer out, headphones, receiver audio in, ext. key.
emperature Range: 0°C to +40°C (typ. —10°C to +40°C) or
approx. 50°F to 105°F, Power Requirement: 120/240 VAC (= 10%&,
60/50 Hz, 3.5 watts or 10-14.5 VDC, negative ground, 150 mA.
Dimensions: approx. 3" H x 57 W x 742" D. Net Weight: 3 |bs.

HEATHKIT ELECTRONIC CENTERS —
Units of Schlumberger Products Corporation
Retail prices slightly higher.

ARIZ.: Phoenix: CALIF.: Anaheim, El Cerrito, Los Angeles,
Pomona, Redwood City, San Diego (La Mesa), Woodland
Hills; COLO.: Denver; CONN.: Hartford (Avon); FLA.: Miami
(Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Downers Grove;
IND.: Indianapolis; KANSAS: Kansas City (Mission}; KY.:
Louisville; LA.: New Orleans (Kenner); MD.: Baltimore, Rock-
ville; MASS.: Boston (Wellesley); MICH.: Detroit; MINN.:
Minneapolis (Hopkins); MO.: St. Louis (Bridgeton) NEB.: Omaha;
N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jeri-
cho (L.l.), Rochester. White Plains; OHIO: Cincinnati (Wood-
lawn), Cleveland, Columbus, Toledo; PA.: Philadelphia, Pitts-
burgh; R.l.: Providence (Warwick); TEXAS: Dallas, Houston;
VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee.
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New Heath Ham Accessories

New solid state Heathkit
Dip Meter...59.95

A better dip meter at lower cost. The Colpitts os-
cillator 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-
tiplier for greater detector sensitivity and respon-
sive 150 uA meter movement for positive resonance
indications. Phone jack for modulation monitoring.
Solid-state design and 9-volt battery operation.
Custom molded gray carrying case protects the
meter and the 7 color-coded, pre-adjusted, plug-in
coils in transit, and makes a handy storage place.
Build it in one evening. Nearly everything mounts
on two circuit boards. And when you finish, you'll
have the best dip meter around — for a lot less
money.

Kit HD-1250, less battery, 4 |bs.. mailable. .59.95* |
Send for FREE Catalog
_ e Heain Com

Schlumberger Benton Harbor,

Michigan 49022 7 ° | _I
[] Please send my free 1975 Heathkit Catalog.

Heath Company,

i

[] Enclosed is $ , plus shipping. I
please send model(s)

FEHE

[

I CTTY ~uTATT rd 0

I FRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTIGE. l
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SWEATING IT OUT

Mr. Spenser Whipple, Jr.
c/o 73 Magazine
Peterborough NH 03458

Dear Mr. Whipple,

| have just unglued my eyeballs
from your June article on couplers for
the third time!

| am sweating it out until you
publish your next article where you
promised to take up the discussion of
telephone couplers for answering
machines.

| just inquired of the California
Public Utilities Commission about
their Interim Order Number 138. This
opens up the field of customer
designed telephone couplers, if they
are approved by a Registered Pro-
fessional Engineer (EE).

Only two, one fellow out in Chats-
worth, California, and myself, sent in
an ordinary inquiry letter, and Bang!
They put both of us on their approved
engineer list! Yeah, just for opening
our big mouths and asking for infor-
mation.

So, | am scrambling around trying
to re-build my telephone engineering
reference library. | disposed of it nine
years ago when | tried to retire, hi!
So, all circuits and descriptions of
approved types of telephone couplers
for telephone answered machines are
most welcome.

Again, | am looking forward to
your next article.

E. Kenneth Taylor WEWT
Communications Consultant
8528 West Hargis St.

Los Angeles CA 90034

THE GOOD . ..

With all the bad deals consumers
seem to get hit with these days,
there’s still hope for us.

| saw an ad in 73 by S. D. Sales,
Dallas, Texas: Digital Clock Kit, $9.95
ppd. All parts less transformer and
case. Almost too good to be true. |'ve
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wanted one of these things for years,
but sixty bucks always seemed such a
waste for a clock. This offer was more
in line with my price range.

| sent the $9.95 and three days
later a small box from S. D. Sales
arrived. Talk about fast service. But
when | opened the little box, alas, the
chip and socket were missing. |
immediately fired off a letter ex-
pressing my displeasure and asking for
a free circuit board, if they had one,
to dampen my ire. Once again, three
days later, another little box. Inside:
clock chip, socket, double size circuit
board layout, 2 dozen free MV-50
LEDs — and an apology.

In two days time, | laid out a
board, reduced it 50%, and printed,
etched, and drilled it. By 8:00 pm
that night | had it going, and played
with it for several minutes trying to
get it on the second with CHV.

Now let me tell you I'm impressed
to no end. The only problem is that
the XYL doesn’t understand GMT,
and now | guess |'ll have to order
another one for EDT.

Anyway, all | need now is a box to
put it in, and it will make tracking the
Oscars and working satellites a lot
easier.

I've got to hand it to this company
— a real bargain, and once again 73
scores with me.

Bill Richarz WA4VAF
Charlotte NC

That digital clock kit, $9.95, from
S. D, Sales, Dallas, is great. Several
already in operation here at State
Tech plus one on my operating desk
at home.

LeRoy Dean Clough W5GQV
Waco TX

As you know, some “bargains’’ are
not anything of the kind, but the
Digital Clock Kit advertised in the
June issue by S. D. Sales Co. is a
genuine jewel. The soldering requires a
magnifying glass, but the results are
warth the trouble. A lot of thought
went into the kit. |I've ordered more.

You may or may not be interested
to know that my “Me Friend” piece
in the June issue brought some un-

expected mail — WEDEF, KB6AJG,
K3CHP and a half dozen or so others
which were inadvertently filed in the
IRS basket and lost before | could
answer them. Sorry about that — I'm

scrupulous about answering nice
letters. Anyway, it surprised me.

Ken Cole W7IDF

Vashon WA

A longtime contributor to 73, W7IDF
swears up and down that “Me Friend”
was his only connection with our June
issue, QOur sources in the Northwest,
though, report that Ken has been
sighted at several watering spots in the
company of none other than “Dear
Gabby” (June, page 172). — Ed.

BAD...

THE

| am also a victim of Trigger Elec-
tronics, 7361 MNorth Ave., River
Forest |L 60305. | mailed an order on
Jan. 4, 1975, and the check was
cashed Jan. 13. Both sides of the
check show the stamp, “Trigger Elec-
tronics — Trigger WOIVJ". According
to the Callbook, WSIVJ) is “lrael
Treger”, whose address is the same as
that of Trigger Electronics.

I've mailed him a copy of the
check, and I'm waiting a few weeks
for the results before | give another
copy to the “postal inspectors”. If
enough folks can put "postal inspec-
tor on the ball”, perhaps it could then
start rolling in the right direction. To
me, this appears like using the “mail
to defraud” — and it's time we went
after him.

Scotty Bottom
Worcester MA

AND THE UGLY

This is my first letter to a ham
magazine. | am writing in to protest
the way | was treated while working
for my Novice license. | do, however,
want to say that | have met a few
amateurs who did help me. But for
the most part | was treated as if | did
not exist. | did join an amateur radio
ciub, only to find the club was of
little or no help. When | would ask
one of them to help me with code
they would say they had no time.
When | would ask one of them to help
me with theory the answer was there
was nothing they could do to help me.
Well, the fact remains that | am one of
those people who, finding a wall in
front of him, will fight to overcome it,
and | did — | have my Novice license.
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And the thing that kept me going was
the thought of being able to walk in
and tell them that even without their
help | 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 | brought 3
friends who are very interested in
radio to the club and only one of
them stayed. | 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. Gateman WN1UXS
Newton Centre MA

WRISTFUL OF DOLLARS

After a little bit of experience with
the quartz digital watch | won in your
bumper sticker contest at the Dayton
Hamvention, it is hard to recall how |
got along without it. Resetting my
previous watch several times a week
had become a way of life for me. Now
a weekly hack with CHU or WWV
keeps me within a second anytime.
Needless to say, | am quite happy
with my new CHRONEX.

Funny thing, Wayne, many people
have remarked about how lucky | was
and how they never win anything. |
always ask if they were aware of the
contest — those who subscribe to
HOTLINE invariably were. Then | ask
if they got a bumper sticker and put it
on their car. So far, not one has
answered yes. How can they win if
they don’t try? For me it meant a 50¢
LED watch and a free bumper sticker.

Thanks very much for the contest. |
hope you have more. There are lots of
other things | could use . . .

Dixon Switzer WBKRV
Bellbrook OH

FAT ALBERT AND THE MOB

Have read your magazine ever since
| saw a copy in the PX when | was in
Germany in 1962. Outstanding!!!
Especially the editorials about the
Infernal Revenue Service. Have been
in ham radio since 1956 and started
out in Albuquerque. Am now in a
town that is in the fringe area of 5
repeaters (60-140 miles away) and has
only 3 active VHFers! Your readers’
comments on overcrowded channel
conditions on 2m are hard to relate to
when the only active channel is 94!

| would like to suggest a new ally
(if we’ll appeal to them) in the hams’
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fight to keep CB off 220: namely, the
military and NASA. Out west of us
here in New Mexico is White Sands
Missile Range, and Holloman Air
Force Base, both top secret installa-
tions. They are so important they
have an FCC frequency coordinator,
out in the boondocks! Any ham who
calls out on 220 will be told to move
immediately! No ifs, ands or buts.
Those frequencies are used extensively
in this area — “‘get off, period.”, etc.
Now, | ask you, will the unruly mob
now squatting on 27 MHz cooperate,
or even attempt to cooperate with this
lawful order (shared with government
radiopositioning service, which has
priority)? Lord NO, they won’t!!!
Therefore, my suggestion is: write to
the Army, which runs White Sands
and other similar installations, and
write to NASA. Tell them of the
devastating consequences to their vital
efforts if CB is allowed on 220, and
ask their help. Remind them that
when they ask hams to QRT it s
done. Tell them that the frequencies
they occasionally need so much will
be complete and utter chaos if Fat
Albert and the mob come up on 220.
Our fight may be ended much quicker
this way.
Bob Isselhard K5INW
2100 North Cielo
Hobbs NM 88240

STLRRMH

that time, it is requested that the last
station receiving this message please
send a copy to STARRS, P.O. Box
301, Corning, New York 14830.
Thanks.
Response

No. 1A: From WR2ADL/Check 45 /
Daytime Group 0953/ 4/26/75///
Text: Please relay this message
through all available FM repeaters as
rapidly and accurately as possible up

hill 12:45, It is requested at this time
the last station receiving the message
be sent to S.T.A.R.S., P.O. Box 301,
Corning, New York 14830. Thanks.

This response was sent in by Guy
R. Williams at Corry, Pennsylvania.
The message traversed several re-
peaters located at Elmira, Owego,
Binghamton, Ithaca, Auburn, Rome,
and — we theorize — Syracuse,
Rochester, Buffalo, New York and
Corry, Pennsylvania.

We believe that this type of two
meter message handling has not really
been tried before (at least we have not
heard of such) and hope that it might
catch on as a method of contesting,
and also as a technique of excercising
the potentially great capabilities of
two meter repeaters.

Bryant Hozempa WBZLVW
Editor — Kerchunk
Director — S.T.A.R.R.S.
Corning NY

THE FLIPPER SHOW

—

We thought that you would be
interested to know that we have de-
veloped what could set a precedent in
two meter communications con-
testing. We call it ““Spontaneous, Time
Limited, Rapid Relay, Message
Handling”. It is, in essence, a message
issued suddenly, without any previous
announcement, on a local repeater.
Included in the message is the starting
time, ending time, and encouragement
to send the message via two meter
repeaters as quickly and accurately as
possible., At the end of the message is
the address of the originating station
(or club) requesting a copy of the
message, and the location of the last
repeater that it went through.

Following is a copy of a message
that we sent last April 26, and the
response that we received.

Original
Message No. 1: Originated by
STARRS, WR2ABL. Date: 4/26/75.
Time: 9:45 am. Text: Please relay this
message through available two meter
FM repeaters as rapidly and accurately
as possible until 12:45 pm today. At

That slide synchronizer in the June
issue, page 155, is a good start for a
slide show. However, depending on
the money and time you want to put
into your system, you can do some
incredible things with slides synchro-
nized with sound.

If you have two projectors of
roughly similar make, that have con-
trol of the lamp circuits and change
circuits, you can keep the screen from
going dark with a gadget called a
Flipper. Simply, it switches back and
forth the lamps, immediately after the
“flip” command is given from a push-
button control or tape synchronizer —
and then, the projector that is “dark”
changes slides. This allows you to
switch images on the screen almost
instantly, and in time with music, and
can create some spectacular effects.
Those of you with digital knowledge
can see how some TTL and a couple
of relays can do the job for less than
twenty bucks. You will gulp when
you hear that the cost of a com-
mercial Flipper is $120.

Continued on page 130
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Alan L. Bridges WB4VXP

2754 Pine Hill Dr. NW
Kennesaw GA 30144

Oscar Zapper

Part Two

.........
i P

S
i

The plexiglass supports of the 70 cm helix
with the helix conductor mounted on the
supports and with the plexiglass rods per-
manently bonded to the strips. Note how
close the supports are, and the spacing of the
supports every 90° along the turns of the
helix.

12

ast month, | discussed the basic charac-
teristics and the general design para-
meters that one must be familiar with in
talking about helices. This part of the article
Is devoted to the actual construction of the
antennas and the installation of the array at
my QTH. Basically, the antenna array is four
helices mounted on a thirty foot tower with
an azimuth-elevation drive. The original
installation was completed last summer, but
this spring | have taken the array down to
modify the az-el drive; this will be discussed
later on in the article.

Design, Construction And Installation

The helices that make up the array
consist of a pair of antennas, of opposite
sense, for both 2 meters and 70 centimeters.
The basic design parameters were followed
fairly closely. A circumference of 1.00\ was
chosen, although after having constructed
the antennas the measured or actual circum-

ference was nearly 1.05\, an acceptable
value. The design or center frequency for the

helices was 146 MHz and 432 MHz respec-
tively for the 2 m and 70 cm bands. The
dimensions corresponding to these fre-
quencies were calculated according to the
optimum design parameters, and for C) =
1.00A the spacing S) and the diameter Dy
are summarized below.

73 MAGAZINE
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The 2 meter helix under construction. The ground plane is 6 feet in diameter and here the
helix has 8 turns instead of the 6 turns that we end up with.

For the 2 meter helices:
A=809in=205m
CA = 1.00X (Actual value ~ 1.05))
SA=0.22A = 17.8 in (Value of ~ 18 is
used)
DA=0.32A=259in
For the 70 cm helices:
A=273Iin=69.4cm
CA = 1.00A (Actual value ~ 1.05)\)
SA=0222=6.0in
DA=0.32A=8.8in
For the 2 meter helices the spacing and
diameter are roughly 18 and 26 inches,
whereas on the 70 cm helices the spacing
and diameter are roughly 6 and 9 inches,
respectively. The axial length, nSA |, plus the
distance from the ground plane to the first
turn of the helix, is the total length of the
helix, and for the 2 m and 70 m helices this
is approximately 9.75 feet and 52 inches,
respectively.

After designing the antenna on paper one
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The ground plane and the angle brackets
used to mount it to the mast. The wooden
disk fits onto the mast of the helix (70 cm
helix shown here). The chassis mount type N
connector is mounted about 2 inches off the
axial center of the helix. Brass welding rods
are used to support the hardware cloth.
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The array support structure before its completion. The “X’’ structure is incomplete in
this picture. Here the rotator (elevation) is mounted on the horizontal boom, which is
subsequently attached to the “X". Note the “T" structure on the ends of the “X’’. The
“X"" is mounted so that each leqg is on the opposite side of the horizontal boom, and this
requires that wood spacing be put in between the two legs at the crossover point.

must find the most practical way to
assemble it and also utilize available
materials. | first thought of using copper
tubing for the helix conductor, but after
calculating the length that was needed and
figuring the cost | was easily dissuaded from
this route (for 2 meters about 6.8\ of wire
are used). | used three strands of 12 gauge
copperweld wire. The next step In the
process is to support the conductor and to
engineer a support structure for the driven
element that would be light, durable and
structurally sound. The most Important
factor here is to preserve the symmetry of
the helix, that Is, to prevent the conductor
from becoming egg-shaped. Also it is impor-
tant that each turn is 1.00 wavelength long
— here there is some room for error since
small errors in measurements, mounting of
the supports, etc., can throw off the circum-
ference by as much as 0.10A (an accuracy of
about £.05A in the circumference is accept-
able). Also, in designing a support structure
for the driven element one must consider the
ease or difficulty of winding or placing the
conductor on the supports and securing the
conductor firmly while adjustments are
made. | decided on using a wooden antenna
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mast with insulating supports (plexiglass)
extending out from the mast at every 90°
along the turns of the helix. The pictures
reveal the basic ideas and construction tech-
niques. | used high quality 2 x 2 for the
masts, treated with linseed oil and painted
with outdoor enamel after measurements
and drilling were completed. The insulating
supports are quarter inch thick, white plexi-
glass; each support is about 1 inch wide and
of an appropriate length for the antenna.
This requires a total of (4n + 1) strips of
plexiglass for n turns; | bought a large sheet
of plexiglass and then cut it into small strips
that were needed. Each strip was machined
so that the conductor could be wound on
these strips. after they were mounted on the
mast. Each strip has two holes drilled on the
end that is to be mounted to the mast and a
slot that will hold the conductor on the
other end. The dimensions that yield the
correct diameter and spacing after the strips
are mounted and after the wire Is placed on
them is calculated from the geometry of this
type of structure. It was necessary to make
accurate measurements here as any errors
would result in an egg shaped conductor, i.e.
non-symmetric shape. The basic idea is to
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place the wire or conductor of the helix In
the slot and to just wind it through so that
the shape is very nearly perfect. If my
measurements were accurate, then the shape
of the helix would be perfect, and | think
that this success can be seen in the photos.

After the wire Is placed on the plexiglass
supports and adjusted, a small piece of
plexiglass is placed in the slot and per-
manently bonded to the white plexiglass
support. This small piece of plexiglass is Y4 x
% x 2% inches long colored plexiglass rod.
An alternate and better way to support the
wire is to drill a % inch diameter hole and
then wind the wire through. This has been
tried on prototypes (both before and after
this array was completed). Once the plexi-
glass rods are in place and bonded, the helix
conductor can still be adjusted, and is
epoxied to the plexiglass supports.

Since the helices for each band are of
opposite sense, it was necessary to mount
the plexiglass supports so that the sense
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The 2 meter helix, showing the plexiglass
supports and the rest of the mounting
structure. Note the wooden disk, the hard-
ware cloth, and the aluminum angle stock
used to construct the ground plane. The
angle stock is mounted on the disk, after
which the hardware cloth is attached to both
the disk and the supporting structure. The
feedline is seen behind the ground plane.
The “T” of the leg of the array support
structure is attached to the mast of the 2
meter helix with 4 U-bolts.
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would be correct. Also, it was noted that the
wire used was wound in a right-hand sense,
and when the left-hand helix was built it was
necessary to uncoil it and rewind it in the
opposite direction as it was placed on the
structure. With the stiff wire, this turned out
to be quite a difficult task.

The ground plane essentially consists of
hardware cloth that is mounted on a wooden
disk before installation on the mast. The
larger ground plane is supported by alumr
inum angle stock. The ground plane
diameter is 6 feet and 32 inches, respec-
tively, for the 2 m and 70 cm helices. Two
angle brackets are used to secure the ground
plane to the mast.

The feedpoint is slightly off center, but
this does not critically affect the perfor-
mance of the antenna (although it does
appear in the antenna pattern). A better
ground plane would consist of a metal plate
with the connector mounted on the disk;
this aluminum or brass disk could be square,
with radials extending out to obtain the
desired dimensions of the ground plane.
Before the antenna array was installed on
the tower, all metal parts were coated with a
rust preventive (Val OQil). The antennas were
completed separately and then installed on
the array support structure, but before the
array was installed, Cliff Burdette WASGRE,
of the Engineering Experiment Station,
Georgia Tech, and | made far-field antenna
pattern measurements which will be
discussed later. The array support structure
is shown in the photos. In order to put up
the four helices this structure must be
capable of supporting them and also rotating
them. Basically the azimuth rotator is a
TR-44 and is mounted on a mounting plate
inside the top section of the Rohn tower.
The elevation rotator is an RCA T10W707
rotator. This rotator is mounted horizontally
in an azimuth-elevation system similar to
that used in Reference 9. A better elevation
system, like the system used by K6HCP
(Reference 8), is desired, even though this
system seems to work well. The horizontally
mounted rotator is mounted via a small steel
plate to a tower mast pipe that extends up
from the azimuth rotator through the top
section of the tower. This pipe Is quarter
inch wall 2-1/8 inch diameter steel, about 4
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feet long, that was found in a local junk
yard. Through the elevation rotator is placed
a 1-1/2 inch diameter heavy duty, 10 foot
length of conduit. The basic array support
structure is built about this horizontal
boom. This structure is basically an “X7”,
with a helix mounted on each leg of the “X”
structure. The center or crossover point of
the “X" is off center, and the horizontal
boom about which the array is rotated in
elevation is about 2.5 feet below this point.
The points where each of the legs cross are
permanently secured to each other. Each leg
Is about 12 feet long, and this makes the
array about 11 x 11 feet. The legs are
secured to the horizontal boom with a
wooden disk and with U-bolts and lock-
washers. The ends of the legs, where the
helices are mounted, consist of a “T"” made
of a small piece of 2 x 2, metal mending
plates, and a 6 x 6 inch piece of very hard

-

wood. The larger helices are mounted to the
“T” with four U-bolts and appropriate hard-
ware. The smaller helices are permanently
mounted to the “T"’s. A wooden brace is
attached to the 2 m helices as seen in the
photos. Also, a counterbalance, consisting of
another 2 x 2 about 13 feet long, is attached
to the upper part of the array where the
smaller helices are mounted. Weights can be
attached to this. The total array weighs
about 80-100 pounds. Once the antennas
were mounted on the structure, which itself
was supported by a rope attached to a gin
pole mounted at the top of the tower, it was
necessary to get some help in order to haul it
up. The feedline also had to be mounted and
the swr checked out before the antennas
were pulled all the way up and installed.
The swr was checked by raising and lowering
the array to a height of about 20 feet (more
on this later). The tower on which the

The support structure of the helix conductor or driven element. The plexiglass strips are
spaced every 90° along the turns of the helix. Also shown is the ““T"" used to attach the
helix to the array support structure. The ground plane is to the left. Note the symmetry

of the helix and also the small plexiglass rods on the ends of the plexiglass strips where
the conductor 1s mounted and epoxied to the supports.
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Fig. 4. Half-view of the updated version of the array, showing how the helices are mounted on the
main boom and illustrating the az-el system and the antenna frame. The rotor is a Ham II mounted
horizontally, covered to prevent the entrance of moisture. The main antenna boom is mounted at the
top of the frame (or fork) through two bearings. This boom is rotated by the lever assembly. The
rotary joints are tie rod ends (a surplus Cl141 assembly). At the bottom of the frame is the assembly
that attaches to the azimuth rotor. Here a two inch inside diameter aluminum tube slips over a two
inch outside diameter pipe, which in turn is attached to the other Ham II inside of the tower. This
arrangement eliminates major stresses and windmilling of any kind.

antenna array is mounted is a Rohn 25,
with a section mounted in three feet of
concrete. It is about 27 feet high and is
non-guyed. To install the array | used a
regular gin pole plus a commercial gin pole
designed specifically to be used with Rohn
towers. The antenna array was hauled up by
using a block and tackle hoist as well as the
two gin poles. The last two feet were the
most difficult, and eventually after much
sweat and some very exasperating work
hurrying to get the bolts secured, while the
people on the ground held the array sus-
pended in the air, the array was installed.
Both the antennas and the array have been
successfully subjected to hail storms and
high winds — and even two tornadoes which
passed through the area.

Since the original construction and in-
stallation were completed last summer, there
have been some additions and changes in the
array. First of all, during February 1975
there were two severely damaging tornadoes
in the Atlanta area. One struck the
McCollum Airport, which is less than /2 mile
from my QTH, and the other one destroyed
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a great part of northwest Atlanta. With the
one that struck here in Kennesaw, my
antenna array felt the high winds and hence
suffered some damage. As | now travel most
of the time as a sales representative, | came
home to find that the tornado and the high
winds left the array windmilling, i.e. rotating
freely in the wind and just barely attached
by a safety (aircraft) cable that | had
installed just in case this might happen. |
immediately lowered the array as | did not
want it to fall if another tornado came
through. | had been planning to lower it
anyway to revise the az-el system and redo
the basic mounting of the antennas.

During May and June | redid the array. In
my original installation the problems were
mainly mechanical, i.e. mounting of the
antennas and rotating them in elevation was
not as strong as | had hoped. Basically the
new az-el drive and antenna frame, which
can be seen in Fig. 4, was designed so that a
large moonbounce antenna array could be
rotated easily. A drive system like this has
been used by DJ9JT (see Ref. 16). The basic
arrangement consists of a frame, very similar
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The 2 meter helix as viewed from ground level with a telephoto lens.

to a telescope fork, through which the main
antenna boom is mounted. This boom is
supported by bearings. The elevation drive is
mounted in the lower part of the fork

assembly. Here a Ham |l mounted horizon-
tally is to be used. A short section of tubing
connects the drive motor to the mechanical

arrangement used to drive the main mast.
This is a basic lever, with the rotary joints
being surplus tie rod ends. When the drive
motor is engaged, the upper boom will
rotate as does the lower boom, due to the
lever-action. A chain drive could have been
used instead of this particular arrangement.

The main boom is 6061-16 aluminum

tubing, with an o.d. of 2.5 inches. This
boom is 21 feet long and all of the antennas
are mounted about this boom. The fork was
made up of surplus materials, mostly alumi-
num, and was HeliArc welded. At the center
of the fork on the bottom side, a piece of 2
inch i1.d. 6061-T6 aluminum tubing is
HeliArc welded. A 2 inch o.d. pipe can be
inserted and then secured; the other end is
then attached to the azimuth rotor (Ham 11).
This fork assembly has eliminated major
stresses that caused most of the problems in
my original mount. Also, | have replaced the
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TR-44 with a new Ham Il. The major
problem is wind resistance, and since the
Ham Il has a 7.5 square foot ‘rating as
compared to the 2.5 square foot rating of
the TR-44, this replacement has eliminated
tendencies of the array to whip around in
the wind (mainly the clamps slipped). | am
also using the Ham Il in elevation. This has
also been successfully done at Philco In
Vandenburg, California, as well as by
Jacques Cousteau on his research ship. The
major cost factor here was the rotors, as
everything else used surplus or otherwise
cheaply available materials.

| have also modified the mounting of the
helices. This time | did not use this “X"”
mounting as before, but used more of an
“H” type mounting as seen in Fig. 4. | have
also tried to make the array as lightweight as
possible by redoing the mounting, adding
counterbalancing, and by reducing the
weight of the groundplane on the 2 meter
helices. On the 2 meter groundplane: Here |
have replaced the whole groundplane with a
3/16 inch thick aluminum plate, about 15
in. by 15 in., that has 8 radials of aluminum
mounted on it. | also have a lighter mesh
that is 4 feet by 4 feet, and this is attached
to the radials which extend out as in the

73 MAGAZINE



drawing. This reduced the weight consider-
ably, as | used really heavy hardware cloth

on the original version. Also, | have
remounted the helix so that the 2 meter
helix can be mounted on the main boom. By
having a 6 to 8 foot extension of 2 x 2
beyond the balance point, | can counter-
balance the antenna by adjusting a weight
along this mast. | have tried to mechically
beef up the array in this process, and have
also added a gin pole with a winch to lower
and raise it.
Impedance Matching

The helix has a terminal impedance of
140 Ohms and is pure resistance. Since 50
Ohm cable was used to feed the antennas, it
was necessary to match the 50 Ohm impe-
dance of the RG-8 polyfoam coax to the
140 Ohm terminal resistance of the helix. A
quarter-wave coaxial matching transformer is
used as in Reference 4. The formula used to
determine the correct impedance value is:

ZO = 'J Zg Za Oth,

—

g 1

where Zg is the desired impedance, Zs is the
transmission line impedance,; and Z3 is the
antenna impedance. This is 83.7 Ohms in
this case, and a value of 75 Ohms is very
close. Here RG-11/U was used for the
matching section and RG-8/U polyfoam
coax was used for the feedline. The match-
Ing section was made according to the
formula:

246 V
f

where V is the velocity factor for the
RG-11/U (approximately .66) and f is the
frequency in MHz. Two alternate and even
better matching systems are described by
Doug De Maw WICER, in Reference 4. Swr
measurements were made with the antenna
about 20 feet off the ground, and trimming
the driven element was done by lowering the
antennas within the reach of a step ladder.
An initial swr of 1.7 to 1.8 was obtained on
the 2 meter helices, while a similar one was
obtained on the 70 cm helices. By trimming

Length (feet) =

The 70 cm helix mounted on one of the legs of the antenna array support structure. The
ground plane is 32 inches in diameter, and has brass welding rods as well as one piece of
angle bracket for support. The “T” structure is permanently attached to the mast. The 13
foot long counterbalance is attached with a U-bolt to the leg of the ‘X", Besides acting as
a counterbalance, the 2x2 keeps the two 70 c¢m helices from whipping around during

wind or rotation.
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THE @ LM-3

OLKSMETER

World's lowest priced precision digital multimeter

- - more accurate and rugged than the old pointer
meter - - ideal for field service.

With rechargeable
batteries and charger unit
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$125

Now a multimeter with truly outstanding features,

Super Rugged: Ideal for field service use - you
don't have to recalibrate or replace if dropped.
High Input Impedance: 10 megohms on all ranges;
no more circuit loading.

Automatic Polarity: No more testlead reversing
or switching.

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

Full three digits without parallax or required in-
terpolation; a 0.33" high LED display. A true
one percent meter.

13 ranges: 4 vdc, 4 vac and 5 ohms.
Measurements: Up to 700 vdc or 500 vac and up
to 10 megohmas,

Small Size: 1,9" Hx 2.7" Wx 3.9" D.
Versatile: Operates from standard 115V outlets
or on self-contained rechargeable batteries.
Fully Protected: No damage from overload on
volts and ohms measurements.

Optional Features:

Leather Case. ® High Voltage Probe: For mea-

suringupto 30KV. e Current Shunts: One percent
accuracy from 1uA to 1A,

LM-3 basic meter also available in four digits with
0.02% accuracy. Ask for LM-4.

See your local distributor!

Distributor inquiries invited.

Non-Linear Systems, Inc.

Originator of the digital voltmeter.

Box N, Del Mar, California 92014
Telephone (714) 755-1134 TWX 910-322-1132

the driven elements, an swr of about 1.5 to 1
was obtained. A better swr could be
obtained if a matching section with an
impedance of about 83 to 84 Ohms were
used.

To obtain a better match and hence a
lower swr, | have talked with Mike Staal
KO6MYC, at KLM Electronics, about building
a sleeve balun to match the 140 Ohm
terminal impedance of the helix to 50 Ohm
coax. By this time | will have either built
one myself or else have had them made by
Mike. The big problem in popularity of the
helix has probably been the impedance
matching, and since it is very easy to build
the helices and get them working, it would
be worth the cost of getting a sleeve balun

made by someone who makes them profes-
sionally.
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2 METER GRYSTALS IN STOCK

We can ship C.0.D. either by parcel post or U.P.S. Orders can be paid by: check,
money order, Master Charge, or BankAmericard. Orders prepaid are shipped
postage paid. Phone orders accepted. Crystals are guaranteed for life. Crystals are all
$5.00 each (Mass. residents add 15¢ tax per crystal).

We are authorized distributors for: lcom and Standard Communications Equip-
ment. (2 meter)

We stock A/S and Mosley two-meter antennas

We have thousands of crystals for monitor radios (Bearcat, Regency, etc.) along
with many C.B. crystals

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/HR212/Heathkit HW-202
3. Genave /. Regency HR-2B

4. lcom 8. S.B.E. 9. Standard

The first two numbers of the frequency are deleted for the sake of being
non-repetative. Example: 146.67 receive would be listed as — 6.67R

1.6.01T 8.6.70R  15.6.175T 22. 6.85R 29. 6.37T 36. 7.60T 44. 7.72T 52. 7.84T
2.6.61R 9.6.13T 16. 6.775R 23.6.28T 30.6.97R 37. 7.00R 45. 7.12R 53. 7.24R
3.6.04T 10.6.73R 17.6.19T 24. 6.88R 31. 6.39T 38. 7.63T 46. 7.75T 54. 7.90T
4. 6.64R 11.6.145T 18.6.79R 25. 6.31T 32. 6.99R 39. 7.03R 47.7.15R 55. 7.30R
5.6.07T 12.6.745R 19. 6.22T 26. 6.91R 33. 6.52T 40. 7.66T 48. 7.78T 56. 7.93T
6.6.67R 13.6.16T 20.6.82R 27. 6.34T 34.6.52R 41. 7.06R 49. 7.18R 57. 7.33R |
7.6.10T 14.6.76R 21. 6.25T 28. 6.94R 35. 6.94T 42. 7.69T 50. 7.81T 58. 7.96T

e 43.7.09R 51. 7.21R 59. 7.36T

?‘S’\\\' Buy the STANDARD 146/A W/T for ONLY $298
% and receive a $60 MERCHANDISE CREDIT good
for the following accessories:

SR-CSA DESK TOP CHARGER $43.00

SR-C-AT19 RUBBER DUCKY ANTENNA $6.00

NI-CAD BATTERIES (10 REQUIRED) $2.00 ea.
CRYSTALS (UNIT COMES WITH 34/94 AND 94
DIRECT) $5.00 ea.

SR-C-PT3644 LEATHER CASE $8.50

SPECIFICATIONS

Microphone: Internal dynamic type Frequency range 143 10 148 MHz
Dimensions: 9hx 3"wx 1-5/8"d Number of channels 5
Weight- 32 oz. max. (including battenes) Channel spread: 2 MHz max.
Supphed with 2 channels:  146.94Tx/Rx (national calling channel) Input voltage (negative ground) 12.5V dc :20%
146.34Tx/146.94 Rx (repeater channel) Circuitry: All solid state
Internal 2°° dynamic Current drain: 15ma squelched max,,

100ma receve max.

CASH, CHECK OR M.O. ONLY TO QUALIFY FOR W/T SPECIAL 0.62A transmit max.
STORE HOURS: MON-FRI: NOON-9 P.M.. SAT: 10 A.M.-6 P.M.

Kensco 3&"5&353.7[?251%5 PHONE (617) 4716427
Communications .
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Budd Meyer K2PMA

6505 Yellowstone Blvd.
Forest Hills NY 11375

Identalert C

for Clock Watchers

o further increase the utility of the

Identalert®, a digital, solid state read-
out has been added. With a minimum of
effort you can now watch the time tick by.
With a little more effort it is possib