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4-BTV THRIVES ON COMPARISONI
FOUR BAND-40 THRU 10 METERS

FIXED STATION TRAP VERTICAL
Whether you want-

• one selling for total band coverage
• extra weight and high mechanical strength
• easy assembly and installation .. .
-or just plain performance and reliability-e-

Hustler is the verified choi ce !

PERFORMANCE AND MECHANICAL SPECIFICATIONS
• Lowest SWR- PLUS!

• Bandwidth at its broadest! SWR
1.6 to 1 or better at band edges.

• Hustler exclusive trap covers
" Spritz" extruded to otherwise
unattainable close tolerances
assuring accurate and permanent
t rap reso nance.

• Solid one inch fiberglass trap
forms for optimum electrical and
mechanical stability.

• Extra heavy duty aluminum
mounting bracket with low 1055
high strength insulators.

• All sections 1V4" heavy wall, high
strength aluminum. Length 21'5".

• Stainless steel clamps permitt ing
adj us tment wi thout damage to the
aluminum tubing .

• Guaranteed to be easiest assembly
of any multi-band vertica l.

• An tenna has ;il"-24 stud at top to
accept RM-75 or RM-75-S Hustl er
reson ato r for 75 meier operation
when desired.

• Top loading on 75 meters for
broader bandwidth and higher
radiation efficiency!

• Feed with any length 50 ohm coax.

• Powe r capability-full legal limit
on SSB and CWo

• Ground mount w ith o r without
rad ials; roof mount wi th rad ials.

MODEL 4-BTV
WGT _15 pounds

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

15800 commerce park drive,

brook park, ohio 44142

Buy Hustler ... buy the verified choice of thousands!

A " ble from all distributors
val ~hO recognize the best!
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JVl VISITS CANADA
CARF arranges special licensing

Doug Burri ll V E3CDC, the Vice
President of the Canad ian Amateur
Radio Federat ion . had his work cut
out for him getting throu~ y ards of
offic ial red tape to set up things so His
Majesty King Hussein IJY 1) could get
on the air whi le on his visit to Canada
in mid-August. He d id manage th is
and was able to arrange for a nice
letter to be presented to Husse in from
the CARF Secretary VE3CRL inform
ing him that this had been set up. You
can bet that amateurs around Ottawa
and Vancouver, the two major areas
that JYl would be visiting, were
keeping thei r receivers warm.

INVOLVEMENT IS CRITICAL
In talk ing with FCC officials

recently it evolved that one of the
more se rious problems facing them is
th e apathy of amateurs in providing
feedback on proposed rules and regu
lations.

Qu ite a bunch of proposed rule
makings and dockets have been
released in recent weeks and the FCC
not unreasonably ex pects amateurs to
be interested eno ugh to send in their
commen ts on them.

For instance there was a proposal
th at the proh ibition against link ing
repeaters be removed. Now this has
been a sore point with repea ter grou ps
ever since the rule appeared in Docket
18803 - not that many re pea ters have
any wish or need to link up, just that
the prohibit ion d idn't make any sense
and few repeater groups felt that the
restriction did anything but d is
courage experimentation and initia
tive . But now that the FCC has repl ied
to these critic isms by offering to
delete the restriction, repeater groups
have almost totally ignored the whole
matter. There are over 1100 licensed
repeaters in the country at present
and every single one of these groups
should move heaven and earth to
make sure that their group sends in a
comment on every repeater oriented
docket and rule making - plu s as
many indiv idual c omments as
possible . If the original and 14 copies
is just too, too much to handle, at
least send in a lousy post card!

The fact is that we take a lo t of
space in 73 to print the FCC dockets
- space that we would prefer to use
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EDITORIAL BY WAYNE GREEN

for a couple more construction pro
jects - but we do it because we know
land you know too) that the only way
we will get the rules we want and need
is if we keep Washington info rmed on
what we want. When we take the
pages to print those dockets it is your
responsibility to read them carefully
- and further you should make
damned sure that they are read at the
next club meeting and discussed, co m
plete with a letter from the club
secretary expressing the opinion of
the club.

Take the Races docket wh ich was
publ ished in the August issue of 73 on
page 6. Nothing much th ere that your
club wou ld be interested in, right? I'll
bet no one even read the docket
th rough to see what was happen ing 
after all , who cares what Races is
doing? Well , fellows, the word from
the FCC is that you darned well better
read that docket and get yourself into
gear, fo r that one is a little sleeper
which could have a few thousa nd
non-ham operators sitting there using
our ham bands.

This has, accord in g to repo rts,
already been happening in the Chicago
area. Races stations have appeared
using Races calls and been chatti ng
away happily on two meter FM,
te ll ing object ing hams to mind their
own busi ness. I wonder how many
clu bs in Ill inois have gone to the
tro uble to find ou t what their state
has submitted to the FCC by way of
comments on the Races docket? Are
they aware that Illi nois wants to take
all those nice ham band frequencies
allocated to Races and make them
into local government bands? Are
they aware that this is the official
p roposals of their state? That could
mean local government use of 2m and
75m! What does you r local govern
ment intend to do about Races? Many
want these valuable frequencies , but
don't want to be bothered by having
to have amateurs to use them.

In September we had a bunch more
dockets - one on special call signs for
Extra Class licenses - one on relaxed
logging. I assume that virtually every
o ne likes the idea of simpler logging,
but how many have wr itten to the
FCC with comments? This could
easily end up lost to us because the
only ones who bothered to write in
happened to be a couple of hidebound

conservat ives who think that because
their grandfathers had to log every
th ing, we should t oo .

Also in Sep te mber there was a
docket on commemo rative stations•
o ne on automat ic cont ro l o f repeaters
and one on crossbanding of repeaters.
The first one of those will be of little
interest to you or to clubs until some
ti me in the fu ture when you decide
that it is time to put on a special event
sta tio n - then? What can I say about
repeater groups and FMers who griped
about docket 18803, who fumed at
the restrictions, and then go happily
on their way ignoring the FCC's
attempt to put things to rights? You
may be sure that there will be a few
negative votes cast on each of these
dockets - and there is a good possi
bility that they will carry the day 
just because no one else even bothered
to send in comments.

SSTV TAPES NEEDED
SSTVers who work up an interest

ing program are asked to make a
duplicate tape and send it to 73
Magazine so it can be further dupl i
cated and used fo r demonstrations by
dea lers and at hamfests. There is just
too little available that is o f value for
th is application - and remember, the
more that we are able to get interest
ing SSTV programs shown around, the
more SSTVers we will have.

A demo tape is available now from
73 for this use, but it is not as long as
we would li ke, and it needs more
interest ing material - so, how about
it?

IOWA FURIOUS WITH FCC
The police in Iowa have been

getting more and more frustra ted by
the use of CB by truckers to thwart
the speed limits and other state laws.
Recently they got the cooperation of
a team of FCC agents and arranged a
mass inspection of t rucks with CB
antennas. The FCC did inspect , but
instead of doing anything to help
Iowa with their policing problem, all
the FCC fellows did was hand out CB
license applications to those truckers
who had CB rad ios and no licenses.
Iowa figures that by issuing mere
warnings instead of taking action
against illegal CBers is encouraging
illegal use of the CB radios. They feel
that truckers will ignore any agency
that goes around saying, " Naughty,
naughty : '

WANTED!
A number of people are most

anxious to find out where Keith
Lamonica W7 DXX (also known as
Bob Keith) is located. If you hear him
on th e air (2m FM is most likely) or
hear h im announcing over your local
rad io station, please drop a line to 73

73 MAGAZIN E



CONVENTION
CRITIQUE

immediate ly. His last known where
abouts was in Huntsv ille, where he
worked for several television stations.
He may be in the Birmingham area 
or almost anywhere.

. . . W2SND

FCC NEWS
Adopted: J une 11, 1974

1. Because not all remotely con
trolled amateur radio stations are
additional stations, it is inappropriate
to present the rules for remote ly
controlled stations under the undes ig
nated headnote Operation of Addi
tional Stations in Part 97, Subpart D.
For th is reason, the rules for the
operation of a remotely controll ed
station are relocated , with only minor
editorial revisio n, from § 97.108 to a
new § 97.88 under the undesignated
headnote General.

2. Because th is amendment relates
to ed itorial revisions on ly, prior notice
of rule making public procedure and
effective date p rov is ions are
unnecessary , pursuant to the Adminis
trative Procedure and Jud icial Review
provisions of 5 U.S.C. 553.

3. Accordingly, IT IS ORDERED,
pursuant to § § 4(i), Sid). and 303 of
the Communications Act of 1934, as
amen ded, and § 0.231(d) of the Com
mission's Rules and Regulat ions, that
effective June 21, 1974, Part 97 of
the Commission Rules is amended as
above.

FCC
John M. Torbet

Executive Director

CB RULE CHANGE

Docket 201 18, re leased July 31 ,
proposes to change the CB rules to
prohibit the marketing of external rl
amplifie rs capable of operating in the
11 meter band. They will proh ibit the
sale, lease, offe r to sell or lease,
import or even the shippi ng of these
amp lifiers. It wou ld also prohibit the

U"'.
The exception would be rf ampli

fiers made for ama teur radio, and
these would have to be multi-band .

The deadl ine for comments on this
Docket is September 30th, wh ich

OCTOB ER 1974

seems a bit too soon. The September
issue of 73 (presumably the o ther ham
magazines) had gone to press, which
means that the earliest issue wh ich
could carry this Docket wo uld be the
October issue . In tu rn th is wo uld
mean that many amateurs who might
like to comment upon the Docket in
view of its restrictions on amateur rf
amplifiers (though the restrictions are
not particularly onerous) will be
unable to meet the deadline.

Docket 20119, released July 3 1,
p roposes changing the Part 15 (low
powe r unlicensed transm itters) from
t he 11m CB band (where those little
toy 100 mW rigs have been raising
Cain, particularly around Christmas
before they self-destruct a few weeks
later) to a new berth right next to the
Em ham band. The new chan nels are
proposed for 49.9 - 50.0 MHz seg
ment.

If the frequency control of futu re
Part 15 rigs is no better than those of
the past land why shou ld they bel)
the 6m cps are in for a lot of garbage
on the low end o f the band. Of course
they may never notice th is since the
bottom 100 kHz CW band is almost

The report on the ARRL National
in New York whic h appeared in the
Hotline was rather critical of some
aspects of th e convent ion - and drew
criticism in turn for being critical. The
following reprint from th e Pack Rats
Cheese Bits, the bu lletin o f the Mt.
Airy VHF Rad io Club (a consistently
well done paper, by the way) is not
published here so much to support the
Hotline view of the National conven
tion as to provide a val uable set of
guidelines for the chairmen of oth er
convent ions. for there are some very
good suggest ions.

A CRIT IQUE ON THE
NATIONA L

Seven members of Penn ARC and
myself , accompanied by WA3PZO
drove to the AR RL National Conven
tion in NYC this past weekend . We
arrived at 10:00 AM Friday morning
staying through until Sunday at 5:00
PM. It was a highly interesting and
educational three day weekend. Many
good and bad points were noted by
our group and are enumerated below
for your reference, fo ll owed by
several recommendations.

All events as listed in the program
appeared to be well done, major hang
ups were not apparent. It is obvious
that the Waldorf-Astoria alth ough one
of the wo rlds finest hotels, is not well
laid out for a large convention, with

totally deserted, even during the most
widespread band openings. There is no
reason to expect anything but the
cheapest of equipment to be designed
and sold fo r use in this band , so t he
prospects of wandering carr ie rs is
high.

Well, bright-side viewers can look
forward to inexpensive hand trans
ce ivers which will be easily converted
to Sm

The deadli ne fo r comments on this
one is also September 30th .

Docket 201 20, released July 31 ,
proposes some basic changes in th e CB
rules. This docket would legislate a
changeover to sideband in five years,
open up a bunch more channels, and
limit CB antennas in many ways,
including a 40 Watt power handli ng
capability .

The expa nsion of the ba nd would
add 70 sideband cha nnels and even
tually result in 100 channels be ing
available. Antennas would have to be
type accepted.

The deadline for comments on this
docket is January 30th, which leaves a
lot more time than has been left with
other recent dockets.

miles o f carpeted stairways. plush
endless corridors, poky elevators, and
spotty air condit ioni ng, all popping up
in the wrong places. Our Ben Frank lin
fo r 1976 will be a much more prac
tical and better suited facility .

Contest Area
Contests were badly neglected with

none listed at all in the official pro
gram. This cou ld well be a high point
fo r our 1976 convention, as they have
been in past years.

Seminars
Many interesting seminars were pre

sented all of which appeared to be
we ll prepared by knowledgeable
speakers , however, construction
clinics appeared to be missing. Two or
t hree at least would have proven
interesting and informative. I would
love to see an accomplished horne
brewer take a schematic and demon
strate chassis layout, round and square
hole punch ing, so ldering etc . Or how
about a clinic on soldering co-ax
fittings - hardly anyone does it
properly . Antenna construction is
another. We could go on and on.

Movies/Slides
Except for a private showing of

these in one of the hospitality suites
none were schedu led. These should be
advertised for well ahead of time and
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set up in automatic self showing cerro
seues. Meritorious movies could also
be scheduled fo r approp riate time
slots. Always a popular fea ture at
conventions.

Program/Booklet
A glossy paper production with a

mi sleading cover showing a non
existent ho tel bea ring no rela tion to
the Waldo rf - almost a dead ringer for
the Ben Franklin in Phil adelphia. Con
te nt of the program was as bad as the
cover. Open hours of the major
exhibits were no t mentioned once.
Consequently many of us (inclu ding
me) got stra nded Friday night with
absolutely noth ing to do and no way
to contac t several people we had
planned on meeting. The existence of
hospitali ty suites such as Mu rphy's
Marauders, Long Island OX Assn. was
likewise not mentioned. No phone
numbers were listed for emergency, or
even for just p lain getting lost in the
hotel. Many times it was pract ically
impossible to f igure out how to move

expedit iously from seminar to
seminar, but no one was stationed
anywhere who could help .

Miscellaneous Items
1. Bullet in Boards st rategically

located in (hopefully ) pairs, one for
off icial releases, o ne for delegates per
sonal items - woul d have been help
ful.

2. Convention officials shou ld wear
distinctive armbands, not just lapel
pins with ribbons as th e latter are
often impossible to spot.

3. Advance distribu tion of ce rtain
info rmation, such as floor plans, etc..
amon g key delegate s should be
attempted.

4. No atte mpt was made to attract
you ng people. Perhaps a reduced rate
with local advertising for Scouts in
uniform wou ld be appropriate .

5 . Location of all meeting rooms
should be clearly shown in the Pro
gram.

6. Alternate stai rways and toilets

shou ld be well posted .
7. Park ing and shipping arrange

ments should be published well in
advance.

8. A sales pitch for our conven tio n
should be staged at the next National
convention t o attract the undecided .
(Reston , Virginia?)

9 . 34/94 special repeater on the
roof of the Waldorf was a phenomenal
success. Eve ryone who was anyone
had an HT on his belt, and wh.en you
tested an exhibi tors rig, you could
hear you r voice all ove r the hotel. HI.
How 'bout it Philly? Perhaps we could
do them one better with an operating
sta t ion - all bands. Any voluntee rs?

10. New York City was like an
oversize regional convention, so lack
ing in imagination and good old con
vention " hoopla" (Thanks to W3CL
f or t he word!) th at I hereby
recommend that ARRL appoint a
permanent national (volunteer) Con
vention Chai rman to breathe a li ttle
continuity into AR RL sanctioned
national conventio ns.

DO IT YOURSELF
Bill Hoisington 's art icle " An Auto

matic and Phon e Monitor Contro l
System" in the February 1974 issue

TAPES GREAT
I have received your 4 code tapes.

They are the best yet. I'm using mine
for brush-up and they sure fill the bill .
I now fee l I can build up my speed.

C A. Apland W7ZJC
Lynnwood WA 98036

of 73 really sparked my imagination .
As a result, I wou ld like to propose
another projec t which I am sure
would find un iversal appeal among
your readers .

My do-it-yourself construction
article involves a small srpercon
d ucting coil which can be inserted
into t he electric power mete r throu gh
the short p iece of large condu it
between the power meter and the
circuit breaker box, Whenever the
amateur stat ion is t ransmitti ng, a
broadband detector turns on a circuit
which applies power to the suoercon
ducting coil. This produces a st rong
ma!11etic f ield which opposes the field
inside the motor of the power meter
and stops the meter. A detector cir
cu it, using field effect t ransis tors,
measures the amount of curren t being
delivered by the power meter and a
contro l ci rcuit adjusts the magnetic
fie ld to just the right amount to stop
the meter. The supercc nductlnq coil
takes quite a large amount of power,
bu t this doesn't really ma tter since the
meter is stopped anyway . Of course, I
will abso lve t he 73 Magazine, its
editor and myself of any responsi
bility by inserting a warning, near the
end of the article, that the power
company mi ght get a little upset if the
mete r is stopped when the meter
reader happens to come arou nd.

Perhaps th is article will spark some
other amate ur into thinking up a way
to use amateu r radio to stop the
natural gas meter. Th is will be a little
more d ifficul t si nce th is meter does
no t work on electricity, but some
sma rt ham will surely come up with
the answer. From there it would be an
easy step to make a unit t o work from
a mobile rig to stop the meter of a
self-service gaso li ne pump after you
have pumped in t he first fi ve gallons.

Just think how proud 73 Magaz ine

•

:1

,..

, .,
x , ,>' r i ' .t • , ~yo u•

CASSETTES GREAT
I have you r casse tte recorder and it

works every bit as well as my
daughter's, which cost several times
mo re. I st ill thin k 73 is the best p lace
to look for anyth ing you might want
for a ham.

Edward Seidel , Jr. WA8HGS

major obj ective should be removal
from office of our own Wilbur Mill s,
who, as you know, is c hairman of the
powerfu l Ways and Means Commi ttee.
He is up for e lection th is Fall. Since
we were able to topple ou r Rhodes
Scholar in the primaries, it is no t too
far fe tched to t hink we mi~t d isplace
o ur Mr. Mills.

The tim e for ac t ion was yesterday;
keep t he good work go ing.

Bernice Goodwin
Fort Smith, Arkansas

LA r:. t

d ' " It....... .l. j, ~
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My son, John Goodwin WA5Z EK,
is a subscriber to your magazine. Since
1954 , I have been invo lved in the
preparation of Federal and State
Income Taxes. In that time, income
tax has grown from nuisance to
tyrannical proportions. The peop le fo r
whom I prepare taxes are primari ly
working people , wage earners. Income
tax is with held from their wages along
with FI CA. In ou r area, a work ing
coup le can earn from $ 10,000.00 to
$1 8,000.00. It is alarmi ng the total
taxes with held from their wages and I
grow more angry each tax season, and
have cast about as to how I cou ld
encou rage people to object. Most
people are mortally afraid of the IRS
as you have pointed out.

It never occu rred to me to read
"73" for tax information . J ohn called
my attention t o your art icles which I
read with eagerness and app roval. I am

eage r to participate in anyway to
bring about tax reform, and am open
to any suggestions you have to offer.
Prima rily , the people who feel the
same as you and I lack the leadership
to act. If you can contact people in
my area who are able to assume
leadersh ip and bring about orga niza·
ticn fo r concerted ac tion, it would be
a ste p in the right d irec t ion. Our first

IRS
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could be for publ ishing detail ed
instructions on how to use amateur
radio to save its readers thousands of
dollars which wou ld otherwise have to
be paid to these giant industries.

I am awaiting instructions on how
to submit the manuscript.

James E. Dalley W0NAP

This is just the sort of innovative
engineering amateufI have been noted
for down through the yeafI. Yet, one
wonaere at your lack of creative
imagineering in this case - why not go
all the way and run that power meter
backward so you can get a monthly
check from the power company to
help you buy a little more ham gear?
Doub tless there would eventually be
some questions raised, but these
would be easily brushed off by the
simple explanation that you are
merely converting all that radio
energy you attract with your antenna
back into the power lines and thus
conserving energy. What could be
more American? . .ed.

FAN MAIL
For years you have subjected

readers of 73 Magazine to you r
paranoid accounts of your mistreat
ment at the hands of various parties.
Most recently, your principal tormen
tor has been the I RS. And everyone
knows how they use their Gestapo
tactics to pursue and persecute the
pure of heart I

It has been difficu lt fo r me, and I'm
sure many other readers, to under
stand why you have always been the
innocent victim of suc h unwarranted
attacks. We have also wondered why
you thin k your personal prob lems
have any place in an Amateur Rad io
journal.

But now that you have been tr ied
in a Federal cou rt and fou nd guilty,
maybe all this will change. " Guilty on
twelve cou nts of tax evasion for sign
ing false retu rns," the jury said . Not
the IRS, nor the FCC nor the ARRL
nor the Gestapo. No, Wayne, this was
the verdict of 12 good, old Yankee
Granite-Staters down Concord way.

If and when you get ou t of jail why
don't you apply for a First District
call, like all other New Hampshire
residents, confine your efforts to
putti ng out a decent magazine and
spend a little t ime with a good doctor
to help clear your mind.

You k now, Wayne, all your
supposed enemies don't rea lly hate
you. This is ano the r of your de lusions.
The tru th is that most of us just feel
sorry for you and wish that you had
taken up fishing or music . . With
friends like you, Amateu r Radio
doesn't need enemies!

John Naylor K6BR
485 Pullman Road

Hill sborough CA 94010

GOOD WORK
Keep up the good wo rk - Ham

Radio needs you more than ever 
Rich W9JS

Oregon WI 53515

OCTOBER 1974

CODE TAPE
•

I want you to know that with the
help of you r code course ISWPM) I
passed my code test with on ly one
wrong letter. A C came out N N. I
owe it to you and that code tape...
I'll recommend that tape to anyone
that want's to get their Novice t icket.

I also say let's send Wayne Green to
Washington as our Amateu r Radio
l obbyist. We need you .

Marvin R. Bittner
Jacksonville K Y

BOOKS
Serious, qualified, inte lligent hams

interested in vital fundamentals o f life
shou ld read the " Fields of life" by
Dr. Harold S. Burr, Ballantine paper
back 23559 $1.50 and/or "Design for
Destiny" by Ed. W. Russell, Ballantine
23405 $1 .25 and then develop suit
able d irect current amplifiers tha t are
stable so that these Fields of life can
be measured in mil livolts with an
extremely high input resistance .

Applications are in fami ly p lanning
and as an indicator of disease . It gets
down to what really makes us tick and
where we go from here. From
Ballantine Books lnc.. 201 E. 50th
St., NYC 10022 plus two bits postage
per order.

Charles A Moore XE1CMB

CANADIAN OPE RATION
Why leave Amateur Rad io behind

when you go to visit Canada this year?
Getting a rec iprocal license is easy

to do. Send a letter for applicat ion t o:
Department of Communications, 55
S t. Clair A venue East, Toronto 290
Ontario , Canada. Give them your
name, address and class of license.
You'l l get fast action.

leo WA1HSO

THOUGHTS ON LICENSING
I've been think ing out licensing

changes for hams ever since you dis
cussed the question in Ju ly '14 issue
of 73.

When you analyze the reason for
existence of the spectrum the ham
allocations you know damned well
that hobbyists couldn't hold such an
asset by themselves . I keep recall ing
what Bud long said in a Seattle talk
years ago, "We couldn ' t hold our
ba nds 5 minutes by ourselves 
they're reserved for military eme r
gency use and we simp ly occupy them
until they 're required." I' m sure t hat's
correct, al though I've never seen the
statement in print.

Parenthetically, reflection on that
statement amuses the hell out of me
when I see how seriously some hams
take ourselves and ou r hobby. Picon,
indeed!

Well , to go on. That being the case
that we're only keeping the house
dusted until the owner retu rns, it
seems obvious to me that the military
wou ldn't want the ham bands
tenanted by a huge group such as sits
on the citizens band - they 'd simply

be too large and too strong polit ically
to dislodge easily when the bands are
requ ired in a n emergency.

So - the present licensing require
ments keep the bands fairly active,
but not over active nor politically
strong, and most hams have a con
scious desi re to do the right th ing for
others, and I'm sure very few would
operate illegally if the military needed
the bands back . So maybe we ought
to leave the licensing system the way
it is with only minor changes.

Of the minor changes I think incen
tive licensing is foolish. It reflects
more of the 'taking ourselves too
seriously ' atti tude. And maybe the
higher freque ncies should have less
vigorous code requirements.

John W7SCU

TWO METERS
First of all , thank you for t he

subsc ription/books to be used at our
hamfest in August.

I know what I am about to say has
been said before, but it seems to need
repeating again, and again, and
again... Those who ope rate 2 meter
FM continually mess up on proper
identification, operation, etc ., etc .

The Ten Commandments of Two
Meters

I. Thou shalt not make unidentified
t ransmissions [i.e., keying a repeater
just to see if you are making itl.

II. Thou shalt not pick up another's
transmission withou t a two second
pause (quit tailgating - breakers may
need the repeater for an emergency) .

III. Thou shalt always include the
proper region number when mobile or
portable (i.e., mobile two; portable
five).

IV. Thou shal t identify correc tly
{i.e., the other guy's ca ll and then
you r call - and only once every 10
minutesl.

V. Thou shalt support thy own
repeater fo r thy usage (no one likes a
freeloader - be a supporter] .

VI . Thou shalt not hog or abuse
another's repeater when visiting in
another's area (you are usually wel
come, but be a listener more than a
user) .

VII. Thou shalt not mimmick the
repeater's identi fier (one need not give
the repeate r's call or frequencies when
listening rpt. or clear rpt. is suffi
cient) .

VII I. Thou sha lt not t ime-o ut a
repeater (no one likes a gabber - it is
unnecessary, rude, and ti es u p a
repeater fo r others - go back to 80 if
you must have "gallopping gums").

IX. Thou shalt watch thy deviation
(some machines do only accept 5
kH z).

X. Thou shal t watch thy frequency
(check your [ep-track and clegg once a
month and keep it working within a
kHz or so) .

There are ma ny more. bu t these are
t he real problems - the ones that
drive control stations "bananas" II!

Ronald W. Perry WA2CGA
Trustee WR2ABBIW2CVTIWA2MRQ

Cont'd on p. 135
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F.C.C. BOONDOGGLING
or

F.C.C.
••'hortO I.'«"r«,", ._'ou

..,h e n ..'e ,.C'.,edB.1 J'ou ?

Submitted by
W. H. Sol fermoser K0DVI

1905 West Lake Street
Ft. Collins CO 80521

The following story contains my
comments concerning my attempts, as
t he Trustee of the Northern Colo rado
Amateur Communications Associa
tion, Incorporated (NCACAL to
obtain an amateur repeater license for
NCACA in accordance with the
newest Fede ral Communications
Commission (FCC) Rules.

T he NCACA was granted an
amateur repeater license with the call
letters WA0VVX on November 24,
1971. Operation of the repeater began
on December 23,1971 .

In 1972 the FCC began prcmul
gating new repeater rules as a result of
the Docket 18803. Three defin ite
deadlines were estab lished by t he
FCC:

1. October 17. 1972 - date by
which all existing repeater statio ns
were requ ired to meet the new ru les'
requ irements to the best of their
ability .

2. April 30, 19 73 - date by which
all existing repeate r stations were
required to submit new applications
for new licenses in accordance with
the new ru les.

3. June 3D, 19 73 - date by which
all existi ng repeate r stations were
req uired to go off the a ir if new
licenses were not obtained . (Th is
deadline has been extended}

The NCACA submitted its appflca
tion for a new repeater station license
on April 27, 1973. T he application
described t he existing operation of
WAfJVVX as mo dif ied to confo rm
wit h the new FCC ru les. It was the
belief of the NCACA that the applica
tion outlined operation which was in
ful l compliance with the letter, and
the intent, of the FCC Rules.

The NCACA application was pro
cessed by, and rejected by , Mr. Robert
Kite of the Wash ington FCC off ice.

The notes which accompanied the
rejection led me to bel ieve that the
application may not have been studied
in detail. Some questions asked by Mr.

Ed Note: Despite some sfitches such as
this, the FCC has managed to license
some 1100 repeaters! Much bravo to
Gary Hendrickson W3DTN, repeater
operator, for joining the FCC and getting
the work done.

6

Kite were answered with in the appli
cation. Some suggestions given by Mr.
Kite fo r modifyi ng the app licat ion
appea red, to me, to be mo re nearly
personal interpretations than off icial
interpretations.

Fo r example: Mr. Kite stated that
amateur repeater Control Stations
shou ld be equipped to self -identify in
Morse code at a speed of not less than
twe nty words per minu te to make
u nau thorized determinatio n of the
Control Station's identity d iff icu lt.
While I appreciate his concem for
maintaining control link security, I
find it necessary to make at least three
observat ions:

1. The identity of a Control Station
need no t be as secure as the cont ro l
coding of the Control Station. Any
one hav iny the ability to listen on the
control frequency might reasonably
be expected to have the ability to
emp loy fa irly elementary record ing
and-play back techniques to dete rmine
t he content of Morse code at any
t ransmitted speed . Also, it appears
rather inconsistent to attempt to hide
the id entity of a Control Station when
transmitting, but to require the
posting of Control Station data at t he
repeater site.

2. The FCC Rules mak e no mention
of such speci fic identification require
ments. (Identification of amateur
radio stations by amateurs has been
with the intent of easy identifica tio n
by the listene r, historicattv .l

3 . AI though I have made a point of
discussing the rep eater applicat ion
situation with every other amateur I.
have met, I have yet to find anyone
who co nsidered 20-wpm identifica
tion, who made that a part of his
application, who was rejected because
of his fa ilure to include it .

Mr. Ki te stated in his rejection
notice t hat the NCACA had thirty
days in which to re-submit the appli
cat io n without losing its place in the
FCC queue.

T he application was mod ified
extensively in o rder to satisfy Mr.
Kite's requests, item-by-item, and was
ma iled to the FCC o n Ju ne 18 , 1973
- withi n the thirty d ay period.

The NCACA, as an organization,
and the Board of Directors, as
individuals, have repeated ly expressed
publicly their intent to operate
NCACA stat ions in such a manner as
to guarantee fu ll comp liance with the
letter and spirit of the law, and to set
an example of such operation to any
amateur which might come into con
tact with NCACA. Therefore , after
mu ch discussion o f the new repeater
ru les and the comments in the rejec
tion notice, it was decided that we
wou ld rather shut down the repeater
in view of a possible d iscrepancy in
our interpretation of the FCC Rules

and Mr. Ki te's . It should be stated,
however, that at no ti me have we
be lieved that any of the actua l, o r
p roposed, operat io n o f the WAfJVVX
repeater was in conflict with the FCC
Rules' letter or intent o r spirit .

With great reluctance , WA0VVX
was removed f rom operation when the
June 30,1973 deadl ine arrived.

Knowing that the FCC was
undoubtedly swamped with repeater
applications, and having faith tha t the
applications would be processed as
expeditiously as possible, we remained
off the air without bothering the FCC
for q uite some time.

On August 3 1, 1973 I called Mr.
Kite. I told him I did not wish to seek
special treatment , but t ha t I wished to
f ind out whether our applicat ion had
been processed, or get an estimate as
to when it might be processed. Mr.
Kite informed me that he was no
longer involved in processing the
repeater app lica t ions; he had been
loaned to that area o nly du ring the
rushed period whe n our appl ication
had originally arrived.

Mr. Kite appeared to remember ou r
application and stated that it would
be p rocessed "in due course" by Mr.
Ferraro . He cautioned me that Mr.
Ferraro wou ld not be able to discuss it
with me. He defined "due course" to
mean approximately one to two
months. He suggested that if I had not
received any word conceming the
applicat ion within that t ime period, it
might be approp riate to ca ll Mr.
Ferraro at that ti me .

I to ld Mr. Kite that t here was one
other aspect of the NCACA app lica
tion I was concerned about: two of
the Control Station applications in the
repeater system app licat ion were for
licenses which exp ired duri ng t he
month of August. I was told tha t the
FCC Rules were exp licit in stati ng
that one may operate beyond t he
stated expiration date provided that
" t ime ly application for renewal had
been made to the FCC" and that th is
req uireme nt had been met.

Referring back to the repeater
app lication, Mr. Kite did not wish to
discuss any of the particulars of t he
application nor did he wish to discuss
any of the points for which he had
rejected it earlier. My impression was
tha t he was relieved to be no longer
involved with processing repeater
applications.

After wait ing several weeks, I called
Mr. Ferraro o n the moming of
November 13, 1973. I to ld him that I
d id not wish to seek special t reatment,
but t ha t I was becoming conce rned
that ou r applicat ion was lost and
might, therefore, never get looked at.
I also told h im that my concern was
deepened by the fac t that we, as
NCACA, had chosen to go off the air
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ONE NAME
GROWS STRONGER

YEAR BY YEAR
When you buy a Henry Linea r Amplifier,
you bUy quality, pe rformance, reliability ..
all the features that have made Henry
amplif iers world famous. But most of all
you buy the integrity of the Henry name.

Olher brands . have disappeared from the
amateu r scene .. .names that were familiar
to all amateurs. Now those companies
are gone and their equipment is orphaned.

But one name has grown steadily
th roughou t the yea rs. Today Henry arn
plifiers stand preeminent throughout the
enti re amateur world . . .symbols of the
finest equipment you can buy .

Joi n the great family of happy Henry
amp li f ier owners . Treat yourself to the
best.

j - -

"~-.I :
I

I

I

2K-4 •. •
THE "WORKHORSE"

The 2K-4 linear amplifier ot
fers engineering, construct ion
and features second to none,
and at a price that makes it
the best amplif ier value ever
off ered to the amateur. Con
structed with a ruggedness
guaranteed to provide a long
Hte of reliable service, its
heavy duty components allow
it to loaf along even at full
legal power. If you want to
put that strong clear sig nal on
the air that you've probably
heard Irom other 2K users,
now is the t ime. Move up to
the 2K·4 . Floor console or
desk model.. . $895.00

2K-UlTRA Small , rugged and reliable.
Loafs along at lull legal power without
even the sound of a blower. Uses the
best components avai lable, incl uding a
pair o f Eimac 8873 tubes. $895.00

TEMPO /2001 Small , reliable and inex
pensive. Two Eimac 8874 grounded grid
tr iodes, lull kilowatt 01 output for SSB,
built-in solid state power supply, anten
na relay, internal blower, relative AF
power indicator and lu ll amateur band

coverage from 80-10 meters. $595.00

3K-A Superior quality linear amplifier
l or commercial and military use. Two
Eimac 3-500Z grounded grid triodes,
three kilowatts PEP input on SSB with
eff iciencies in the range 01 60 % . PEP
output in excess of 2000 watt s. Pro
vides a power supply capable of fur
nish ing 2000 watts of continuous duty
input for AnY or CW with 1200 watts
output. $11 50.00

Henry o ffers a li ne o f superb com 
m ercial h igh frequency amplifiers
incl ud ing the 4K-Ultra and 1K-4A
Chan nelized Amplifier. Al so so lid
state Vh f and Uhf am plif iers up to
120 W atts .
Please call o r writ e for full tectml
ca l s pec i f ications . Henry Ampli 
fiers are also available at selec t
dealers throughout the U .S .
Export i nq ui ries i nvited



Bill Pasternak WA2HVKI6
14732 Blythe Street e 17
Panorama City CA 9 1402

This is getting to be an expensive
habit. Here I am again, " flying the
friendly skies of United ," heading
West. I've been back in the " Big City"
the pas t week and a half for a very
special event. Abou t 72 hours ago. my
brother Bob and his new bride Rose
vowed everlasting love to one another
and began their married life together.
This was one event that I could not
miss, therefore, the trek 3,000 mi les
east. It was a beautiful wedding, but
now I am heading back to the place
where I belong. More important back
to Sharon, the person whom I belong
with. Its been a long week and a half ,
but a good one. More abou t the tr ip
late r, but for now, let 's talk abou t the
latest addition to the LA two meter
F M scene; an open autopatch
repeater.

Credit for WR6ACK must be given
to its builder Doug Andrews K6VGH.
Thou gh ACK, which operates 147.93
in, 147.33 out was designed prima ri ly
to cover the West Los Angeles area, I
have been told that sta tions as far
away as San Diego have been ab le to
make it into t he machi ne. ACK is a
split site operation with the receiver
located atop Mar Vista Hill and the
t ransmitter in Santa Monica atop the
General Telephone Build ing. This
combination seems to give good
cove rage t o its prime intended
coverage area. The autopatch facil ity
is intended for general use with but
two built-i n restrictions. A "dial
restrictor" limits the system to non
toll type calls and if you are long
winded. thereby exceeding the three
minute timer, your call will be
terminated for you. The only othe r
rule is the one that applies to all
Amateu r Autopatch Systems. Under
no circumstances is th e system to be
used to conduct business of any type.
In plai n English that means its fine t o
make any kind of personal calls you
wish, but calling your office for
messages from yoo r secretary is a
strict no no!

In your editors opinion, WR6ACK
is more than just another repeater ,
o ne having autopatch facility. I kind
of view it as an experiment to see if
such a system can surv ive in an urban

November 13th and 14th . He agreed
to look for the application and to call
me during the first week of 1974 . No
call was ever received .

In mid January 1974 delegates
f ro m t he Colo rado Cou ncil of
Amateur Radio Clubs. Inc.• on behalf
of the more than twenty amateur
radio clubs and repea te r groups they
rep resent. went to Washi ngto n, D.C.
where they expressed their views con
cerning the incompetent actions of
the FCC in regards to amateur radio
repeater licensing.

The meeting lasted two hours.
There was an ARR L representat ive
present along with th irteen ama teu r
representat ives. Commiss ioners, Lee,
Reed, Burch, Hooks, and Wiley were
prese nt as was most of the necessary
FCC staff. Almost as in anticipa tion
of this meeti ng the FCC had already
released an order relaxing certain ama
teur repeater rules. This meeting
seemed to bring about fast action for
the Northern Colorado Amateur
Comnwnlcations Association. Inc.
After almost eight months of waiting
we received t he ca ll WR0A DD.

However thi s was only a good start.
Even though those certain repeater
rules were relaxed ou r application was
predicated on the more stringent
interpretations of the FCC staff
earlier.

As of August 1, 1974 NCACA is
still try ing to comply wi th the letter
and spirit of the law before placing its
repeater on the air. We haven't
succeeded, yet !

Clyde E. Glass
Trustee, NCACA
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Mike Kau l DA 1MK wins the one year subsc ription th is month with this
striking woodcut of his home town, Numberq. Germa ny. Keep sending you r
entries to 73 Magazi ne, Peterborough, NH 03458.

rather than be, or even appear to be,
in violation of the FCC Rules.

Mr . Ferraro agreed to look for the
file. After several minutes he returned
to the phone to state that he could
not fi nd the file . He suggested that
perhaps J should re-submit an entirely
new app lication since it was "probable
that the appl ication had been lost in
the mails." I informed him that I had
in my possession the postal receipt
stating that the application had been
received by the FCC on June 20.
1973. He then had me talk with Cathy
Adams who is, apparently, a recording
secretary . She agreed to look for the
fi le , but came back to the phone later
to say that she could not find it and
that she wou ld cal l later that day.

She did call late in the afternoon to
say that she still cou ld not find it; that
she had the Gettysburg office looking
for it also; that she would continue
looking and would call me the next
day .

Cathy called the next day
(November 14, 1973) and said she had
found it. She said she was not per
mi tted to make an estimate as to
when it might get looked at, but that I
could talk with Mr. Fe rraro about
that.

Mr. Ferraro said he was not per
mitted to make estimates. but that it
would surely be looked at during the
month of November. I stressed again
that we at NCACA were off the air
waiting for a decision .

On December 27, 1973 I called Mr.
Ferraro. He did not appear to recall
havi ng ever talked to me before. I read
to him ex tensively from my notes
made during the te lephone talks of

8 73 MAGAZIN E



area the size of Los Angeles. If every
one shows cooperation and abides by
the ru les other such systems miqht
eventua lly get put o n the air. On the
other hand, i f the autopatch privilege
is abused; if those that use the
machine don't support it, it might
have to go away. Putti ng an open
autopatch on two mete rs is a big risk
here in LA, but someone has to be
first. My congratu lations to Doug for
being # 1.

Mention " Star Trek" and you get
more mai l than you can hope to
answer in a dog's age. That's what
happened soon afte r the July column
came out. No, I have no idea if Star
Tre k will ever be revived as a new
series, but I wouldn't mind seeing it
happen. From your lette rs I can
assume I am not alone, but realist i
ca lly, I seriously dou bt if this will ever
happen. Ah, but those re-runs were
great till KCOP took them off th e air.
Must have seen each one fifty t imes o r
mo re. Gene Roddenbery and his staff
were truly people ahead of their time.

KPFK's " Hour 25" o n the o ther
hand is " live and well" here in Los
Angeles, every Friday evening at 11
PM Pacific time . Unfortunate ly , to
those of you who asked, Hour 25 is
heard o nly in the area covered by
KP FK's 110,000 watt ERP signal,
eminating from atop Mt, Wi lson.
(Remember that pic tu re I ran some
months ago of WR6ABE's new
antenna installat ion? The antennas
just below ABE's Stationmaster are
those of KPFK.l This three hour
program, conceived and produced by
Mike Hodel who acts as co-host along
with Cathy Calkin and J ohn Hen ry
Thong (Mitchell Harding's alter ego
after passing throu gh h is Universal
Rotator) is to my kn owledge the only

sho w of its type anywhere in t he
cou ntry; a program devoted excl u
sively to the world of Scie nce Fic tion
or self {pronounced sk if-fel . This is
made possible by virtue of KPF K
be ing a non-commercial, listener spon
sored sta tion thereby negati ng the
need for commercials and the people
that pay for them. There are no
promo 's heard during Hour 25 o r any
other KPFK program for th at matter.
No offense to the big t hree in broad
casting, but I prefer my programs that
way.

On a typical evening with Hour 25
you might hear a live interview with
such notables in t he scifi world as
Theodo re Sturqon or Harlan Ellisson
follo wed by open telephones so that
the au d ience can take part in the
in terview process. Th is might be pre
ceeded o r followed by reports on self
conventio ns throu~out the country
and the program usually conclu des
with a taped reading of a piece of scif
work. The ope n telephone techniq ue
is also used to permit the audience
and t he hosts to d iscuss just abou t any
aspect o f self that you can think of,
that in itself is making for an interest
ing p rogra m. PS - That should have
been " EQ U IC ON" rather than
ECLICON.

I found o ut about Hour 25 while
interviewing Mike Hodel for a futu re
73 article I am writing o n Pac ifica
Radio and freely admit that I have
been hooked o n it ever since. To those
of you self bu ffs that might be here
in LA some Friday evening and are
tuning your FM broadcast radio
around 90,7 when you hear some
strange music followed by an eccoey
voice saying " Th is is Hour 25, the
science fiction - sc ience fan tasy pro
gram, " stop tuning. You have just

e ntered the world of Hour 25.
To my many fr iends in the metro

New York area, it was great to see so
many of you and especially those of
you at the L1MARC meeting. Though
the even ing was hot and humid, and
this was my first t ime as a guest
speaker anywhere . The people that
make up the Long Island Mob il Ama
teur Radio Club were a fantastic
audience and went out of their way to
make me feel at ease. I sincerely hope
t hat you enjoyed my presentation and
films as much as I enjoyed presenting
them. For me. it will be an evening to
remember. Special thanks to Bob
Reed WB 2DI N and Lou Belsky
K2VMR for handling all the arrange
ments, providing transportation and
fo r that grea t corned beef o n rye. One
fi nal and very special thank you to
Myrt Billings W2BIV fo r some help of
a ty pe that o nly he could give . It was
a good trip. but this 747 will be
landing in a few minutes and I will be
home. LA may be a great big freeway,
but it's good to see t he 1-405 again .

Finall y , just as I was about to wind
" LW' u fo r th is mo nth, I spoke wit h
Cant. Dic k McKay K6V GP and
learned that he had su bmitted to the
FCC a petition for rulemak ing to
permit fully automatic remote control
o ver all repeaters. Need less t o say,
t hat this petition should it be adopted
by the powers that be in Washin gton
would be the ki nd of step in the right
d irection that is necessary to further
st imu late the growth of repeater
systems throughout the country,
Therefore, we at LW fully support the
work that Dick is doing on behalf of
all amateurs and since rely hope that
the FCC will adopt h is pet ition. Next
month we will d iscu ss this petition in
greater detail. . , ,WA2HVK/6

50 MHz BAND
Bill Turner WA OA BI
Five Chestnut Court
St. Peters MO 63376

listening on 50.250 but discovered no
problem o n 50.150. He says " I am
sure you wilI get lo ts of repo rts that
the beacon has been hea rd bu t my
receiver on 50.150 fix ed is not th at
sensit ive and I have the problem th at

if the station is off frequency it is
uninte ll igib le but that will advise me
that there is an opening," Erik also
says "TI2HL (formerly OA4Cl is in
Costa Rica and act ive now o n 50
MHz. His prime frequency is 50.110

-
••
n '"

••H'"--,

TI2NA, the highlight of the 6 meter season. Erik worksdU bands from 160 through 432.
You will most of ten find him on 50.150 or 28.600.

WB40S N, who fina lly worked
W7UBI, Idaho for sta te number 47,
also mentions working T12NA, TI2Hl
and TG9KJ. J oe says in part " TG9 KJ
has been putting in a nice signal
running 100 into a 6 element at 85
feet. If you hear TI2NA's beacon , also
look for Luis around 50.075. He is
usually on CW and sometimes AM.
osu for TG9KJ go to P.O. Box 115,
Guatamala City, and don 't forget an
IRC or two. "

Have had some correspondence
with Tl 2 NA which clears up the situa
tion there. The beacon runs 40W to a
dipole rad iating North-South on a 24
hour basis. Erik originally in te nded
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repeater
update

6.34-6.94
6.04.fj.64

1.18-7.84
6.J4-6.94
6.J4-7.48
6.94-7.48

6.34-6.94
6.ZI-6.B8
6.34-6.94

6.Z80·8.880
6.16·6.16
6.16·6.71i
6.J4-ti.94

7.6"1.06
6.40-1.00
6.19-6.19
6.J4-6.94
6.J7·6.11

5.665-1.21
52.88-52.525

1.93-1.JJ
52.25- 52.80

6.01·6.81
444.51).449.50

&.21-6.11

6.2Z·6.82
7.975-7.375
6.385-6.J95

447.40.449.40
6.22-6.8Z
6.22-6.82

7.945-7.345
6.1i-6 .19

448.1D-44J.l0
448.55-443.55

6.16-6.76
7.855-7.255

6.07-6.67
7.63-7.03

6.J55-6.955
6.19-&.79

6.34-&.94
444.5S449.55

53.68-SJ.OI

Las Vevas
Reno

Hirmony
Montel.ir
Par.mus PL

Ridgewood
SlVrevilie
Somtrville
Tranton
Whippany
Woodcliff

HOUR Sprinp
JtffMSDn City
KInas City
KanSl$ City
Kansu City
Kansu City (RACES)
K.nsas City
K'nsas City
St. louis
St. louis
St. louis
Rolla

MONTANA
WR1ADY Billinp
WR7ADN Bouman
WR7ABY Butta·Anlltonda
WA70AA Great F.lls
WA7Kll Helena
WA7KlM Missoula
WR7ADO Sweetgr.ss

WRZADO
WRZADJ
WR2AEE
WR2AOE
WRZACY
WR2

NEW JERSEY
W2FlY Camden
WR2ADO Cherryville
WRZADB Denville
WRZABM Ford!!

W2SJT
WRZAOO
WRZADV

NEW HAMPSHIRE

NEVADA
WR1ABB
WR7ABI

WR1ABU Concord

NEBRASKA
WRIACl Scottsbluff
WRIAEA Columbus

MORE NEXT MONTH
Send any and all corrections, updates
or new listings to 73 Magazine,
Peterborough NH 03458.

6.2Z·&.IZ
6.2Ui.88
&.J4-6.94

1.72-1.12
6.J4-6.94
6.01·6.61

6.1&·6.7&
6.19-6.19
1.75-1.15
6.16-6.lS
6.ZfHi.85
6.01·6.61
7.15-7.15
6.18-6.16
7.69-1.09

448.75-44J.15

CLOSED
6.2S·6.85

52.16-52.525
449.00-444.00

T2.15 6.16-6.lS
6.Z8-6.B8
6.16·6.16
6.19-6.19
6.J4-6.94
6.2z.&.Z8
1.8H.Zl
6.J4-6.94
6.19-6.79
6.19-6.19
6.07-6.61

444.90449.90
449.J0442.10

7.6"7.07
448.75-44J.15

6.2fHi.85
6.16·6.16
6.01-6.67

Falmouth
FOllboro
Holliston

Ma"".1
Minneapolis·St. Paul
Minlll!apolis·St. Paul
Minneapolis n.8
Minneapolis·St. Plul
Minneapolis·St. hul
Minnupolis·St. Paul

Holyoke IMI. Tom)
Mt. Greylock
Mt. Lincoln
No. Adam5
Somerset
Somerset
Springfield
Worcester

lansing
ludington
Manisteoe
Milford
Mount Clemens
Maunt Clemens
Owosso
Rochester
Slult Ste Maria
TIIverse City
Trenary
Whitmore lake

WR'
WRIA8K
WR1A8l

MISSISSIPPI
W5CSH Crystal Spring
WR5ADC Pascatoula
WR5 ViekdJurl

MINNESOTA
WlGKO Duluth
WRIACN Faribault
W2NSO
WROADP
WRIAOY
WRIAOT
WRIAFG
WR'
WRIADM
WalBlC

WR1A8X
KlfFK
WR1ADU
WA1KFl
WR1ABW
WR1ADC
WR'
WR1ABO

WRS
WB8CRO
WB8CRO
WRSAAA
WRS
WB8FNM
WB8BRA
WR8ACS
WRS
WRS
WIFGB
WR8ACV

MISSOURI
WRI Belton
WR1ADV Billings
WRI Columbi.

MICHIGAN
WRSAEC Birmingham
WR8AOF Clarkston
WBIOl Crystal Falls
WR8ABN Detroit
WR8ACN Grand Rapids PL
WR8ADJ Holland
WR8ABK Jlltkson
WRIABI Kalamuoo
WB8COM Lansing

of Recently Published Repeater Atlas
MASSACHUSETTS WR'
WR1ACP AgiWilm 6.41).7.00 WR'
WR1ACB 8eUingh.m 7.66-1.06 WR'ABT
Wl un Brookline CLOSED WRIAEI
WR1ADC Fall River 6.43.1.42 WA'VVB
WR1ABI Fall River 52.01 -52.70 WRIABJ

6.19.6.79 WR'ABV
6.25-6.85 WR'

6.355-6.955 WR'ACC
53.64.53.04 WRIADV
6.385-6.985 WRIADB

442.00.«7.20 W'EEE
22.31).22,911

6.34-6.94
6.31-1.91
6.1H.7J
6.U7.03

442.75-441.15
6,43-1.42
6.16-$.76
6.31-6,91

53.72.53.12

6.34·6.94
6.01-6.61
6.34-6.94

6.1li-6.lS
6.22·6.12

6.21·6.88

6.16-6 .76
7.00·7.60
6.19·6.79
6.19-6.79
6.04-6.64
6.28-6.88
6.28-6 .88
6.22·6.82

6.22-6.82
6.13·6.73
6.19-6.19
6.37·6.97
1.93·7.33
6.34-6.94

5.66ri-1.21
52.88-52.525

6.34-6.94
6.28-6.88

1.14-7.24
6.07-6.67

444.3S449.J5
6.41).1.00
6.13·6.1J
6.04-6.64
6.J4-6.94
6.16·6.16

444.11).449.10
6.Z!.-6.85
6.11).6.1tI

44S.00.449.00
444.01).449.00

6.25-6.85
53.Z5-52.68

6.0H.67
221JI).2Z4.JO
448.JI).449.30

5J.25-52.68

6.22·6.82
6.D4~.64

52.921).52.575
6.3Hi ,91
6.16-6 .76
6.28-6.88

449.8-444.9
6.28-6.88
6.16-6.76
6.19-6.79

T1.8 6.37·6.97
6.1J.6.73
6.34-6.94·
7.91-7.39

ItO

Revision

Hutehill50n
Kama City
Kansas City
IUIl$IS City
Kansas City
KIIlSII5 City
Kan5oil5 City (RACES)
KanS8$ City
Norton
Plainsville

Andtnon
Bloominlton
E....nnille
Ft. W.yne
ft. W.vn,
ft. W.vn.

Indianapoli5
Lallyattll
Mlrion
Michigan City
Muncie
So. ~nd
So. Bl!nd

CedI! Rapids
Cedar Rapid5
Burlington
Crlston
Davenport
Dannport
~""alto_

Spencer

Cambridll'
0 .

Ffldenc:k
Gaithersburg
Hall'rstown
HlfmarJ5

Mt. Buckfield

Hl'lfl de GrlCt
Severna Park
51,"r Spring

Silver Sprinl
Wldtington D.C.
Wh..ton

KENTUCKY
WR4AET Paducah
WA4VlY Pinrtil1e

LOUISIANA
WR5ACN Allltandria
WR5 New OrlUIl5
W85FXF Ruston

MAINE
WR1ADS

IOWA
WRIAEH
WAIVWI
WILAC
K'GVP
WR'AEB
WRl
WIDYS
WR'ACF

WR9ACU
WR9ACZ
WR9ACX
WR9ADD
WR9ABD
K9FAP

INDIANA
WR9ACI
WR9ADJ
WR9ABD
K90ET
WR9AOI
WR9ACJ

MARYLAND
WR3 8aItimo~

WR3ABO Utimo~

WRE
WRJABL
WR3ABM
WRJABT
WAJDlD

WAJ8MM Wheaton

WA3SFJ
WRJACL
WRJACK

WRJABW
WAJ8MM
WAJPVP

KANSAS
WlIPB
WRIADH
WRlA8T
WA'VVB
WR'
WR'AEI

'WR'ABJ
WRIABV
WR'ACW
WR'Atl
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

TT
SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: 14051 224-6180
TWX-910-830-6425
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and sometimes he runs his own
beacon." Erik lists a number of
stations worked includ ing WB4PXW,
W2REB. WA4EFB. W3BWU. K2ZYX.
W5WAX. K8MMM. K7PXI . XE1GE
and K0 HHB.

SMIRK had 466 members in 44
states as of AU!1Jst 1st. Membership
applications should be sent to Ray
Clark , K5ZMS/ 5, 71 58 Stone Fence
Drive , San Anton io 78 227 . Ray says
he heard TG9 KJ on CW the 9th of
Ju ly , XE1GE and XE1FE also CWon
the 10th and passes along that Joe
WA5HNK heard LU3 EX on CW the
12th. ' Bert, K5HVC told me he heard
an Anchorage, Alaska butane gas com
pany testing their transmitter at 0230
th is morning (J uly 26th) on 49.955

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vii. 50N
Birmingham A L 35210

The enjoyment in seeing pictures of
the fellow operators you contact,
their family , rigs, even pet projects
slolNly unfolding down an SSTV mon 
itor screen is rat her d ifficult to des
cribe. SSTV permits OSOs to be more
like an actual visit than just a quick
chat. What do you do when you visit
one of the local gang. . .look over the
rig, start discussi ng new ideas and
draw up some sketches o r, if it 's
e lectronic, maybe block d iagrams or
schema tics for mutual discussion?
Sure. .. it 's just typical "ham" natu re .
What better reason could we have for
SSTV! Slow scanners naturally
become a rather close knit group
because they have an add it ional means
to really learn abou t each other. Dur
ing pictu re transmissio ns a Slow
Scanner might reveal his interest in,
say, vintage automobile restoration,
only to f ind one or two of his viewers
also automobile en thusiasts. Fo llo w.
ing OSOs would natura lly lead to the
"look what we ran ac ross when.. ."
b it followed by pictu res and ideas
many magazines would relish .

Slow Scan TV reminds one tremen 
dously of ea rly ham radio days when
operators built and tried practically
anything reasonable . Further, these
early ham ope rators seemed to all
know each o ther personally because
of the common " w ireless" link and
the time they took to actually com
municate with each other. Why should
we, in this modern age, contact some
o ne thousands of miles away and then
stare inadvertent ly at the rece ive r d ial
or speaker try ing to visualize them?
Just as commercia l TV fi lled the vo id
of early radio programs , SSTV can f ill
the void of audio only QSOs. Today 's

12

for about 35 minu tes:' Ray says
J A1RJ U has sent in h is membersh ip
application , Kazuo is editor of Japans
" CO Ham Radio" magazine.

The (Ind iana) 6-6 Club is now at
126 members and still growing
rapid ly. The fi rst go ld star for working
25 members we nt to WA9MEM_
Congrats Mi ke!

Did you wo rk W0NRI/017 on the
Wyoming/South Dakota line during
the J une co ntest? The many who d id
apprec iate the effort expended in
getti ng the camper p roperly post 
t io ned .

The East Coast VHF SSB Net meets
at 1500 CUT Su nday on 50.175. Ray
K2EGH is net control for this fine
group.

SSTV operators are modern day
pioneers who want to share their
enthusiasm. Slow Scan TV is a wide
open field of t remendous fun, where
majo r advanceme nts are sti ll being
made on an individ ual basis. [Manu
fac ture rs are having difficulty keep ing
up with usl} Why not jo in in the
excitement. It is, indeed , amazing to
see pictu res of a beautiful sunset
across Africa 's p lains from ZS3 B, a
live volcano from Z2AAV or a
Tasmanian Devil from VK5BS o ne
night and Israe li IDs. some beau t ifu l
girls or even schema tics of new cir
cuits the next night.

No longer must amateurs be con
cerned with only their voice; now
they must wa tch their looks! You r
physique is on the air, old boy ! " Is
that a beard you' re growing, o r just
poor lighting?" " Hey - d id n' t you
forget a neat shirt?" " Look at my new
linear!" That's just part of the excit
ing new world of Slow Scan TV.

If you're not into SSTV now
[. ..maybe you're looking over th is
co lumn o ut o f curiosity ) why not
make it a poin t to visit one of the
SSTVers in your area and judge for
yourself? If you a re an ac tive SSTVer,
why not offer to give a SSTV demon
stratio n for your local clu b. Either
way, I'm sure the results wi ll be
gratifying. Should you be interested in
homebrewing a simp le SSTV viewing
adapter with a min imum of cash
outlay, consider the osciniscooe view.
ing adapter described in June , 1970
OST. It makes an ideal " Beginn ing
SSTV" project.

Hams are not t he on ly on es find ing
SSTV a usefu l communicat ions tool.
Schools and hospitals are no w con
sideri ng it as a mass inst ruct ional
means. One of the more popular
methods is to lease an FM stereo
station's su bca rrie r for transmitting
the SSTV, then to use a su bcarrier
receiver " in front" of a SSTV monitor
(or scan converter) for recep t io n. As I
mentio ned a few months back, com
mercial scan converters are still using

WA1EXN worked T1 2NA o n J uly
2nd. and enjoyed every second of it.

On several occasions I have been
requested to mention the desire of
o ne group o r another to ma ke
schedules fo r a particular con test or
ac tivity . I am more than willing to do
this if the information is received
early enough . The most recent request
is typical o f the problem. The request
was mailed Jul y 25th, the dead line of
the next column was August 10th.
This column was fo r the October
issue, which is distributed in late
September. Unfortunately the contest
in question will have been comple ted
two weeks before publication. Please
allow enough lead t ime o n requests of
this so rt. WA0ABI

scan converter tubes, and prices are
quite high . Commercia l MOS Shift
Register type scan converters are
presently not economically feasible .
Po lice departments are also fi nding
SSTV very useful . Using SSTV, posi
t ive identi fica tion of a suspect can be
made from a patrol car before arrest
thus preventing any possible counter
suit due to mistaken identity. Gee,
before long police cars may be a
ro ll ing SSTV stud io! I suspect a snap
on camera adapter would be advan 
tageous for day t ime use , o r " mug,
shots" dispatched to units. However,
SSTV is still less expensive than faxsi 
mile units some cities considered
using.

This month's SSTV pic tu re is com
pliments of George WB9 LV I, and
points up a slogan that's growing in
popu larity . The picture was scan con
verted from Slow to Fast using his
digital converter, which does quite a
good job. If it seems like I'm pushing
th is month to get others interested in
SSTV, you' re right. We SSTVe rs have
a grand thing going. Remember, new
comers are vital to the growth of Slow
Scan, and the more there are the more
......e all have to share.

The W0LMD Fast to Slow Scan
conve rte r described in last month 's 73
is destined to be a SSTV classic. This
is the " black box" unit that connects
to any regular Fast Scan came ra (li ke
those inexpensive closed circuit jobs)
and outputs with SSTV . No modifica
tion to the camera is required . . .just
p lug it in and go. No doubt this unit
will prove a rea l adva ntage to
SSTVers. Possibly your magazine
store st il l has a copy, in case you
missed it . If not, you can o rder it
directly from 73 Magazi ne, Peter
borou~ NH 03458, for $1.

Here's a thought you might keep in
mind for future reference on the
complimentary t ransistors used in
electromagnetic def lectio n circ uits. In
a bind , try 2N697s for the NPN and
SK3020s for the PNP. If current
requirements are exceptionally high

73 MAGAZINE



you can always parallel two of either
type. As the scanning frequencies are
low, we can pull q uite a few short cuts
like th is.

Re ce nt ly , Harry Mills K4H U,
fu rnished us some very interesting
in fo rmation on the early scanning disc
TV system I mentioned in last
month's column. Harry, who during
the late 20's was an engineer with
RCA, to ld of receiving these pictures
rather well. They were transmitted by
WGY in Schenectady NY on the
broadcast band. WGY would conclude

By : Gus M. Browning, W4BPD
Drawer "OX"
Cordova, SC 29039

Look s like all the big conven tions
for this year are abou t th roug, with . I
did get to go to two of them, one in
Jacksonvi lle, Flo rida and the other
over in Atlanta , Georgia. Both were
well attended and looked very
successful. I no ticed that Transisto rs,
ICs, printed c ircuit boards a nd all the
new small size communication tools
are getti ng more plentiful all the time.
The big heavy stuff is no t there like it
used to be. If you are not " in there"
sta rting to get your fee t wet with
these new " too ls" of ham radio, you
had better soon start o r you will be
left by the wayside. As for myself , I
had been fool ing arou nd mostly with
Ie dividers, a nd the various gates, etc.
Fin ally , last week, I bought three of
these little Phase Lock Loops to fo ol
with. 1 only wish I had more tim e to
devote to this side of ham radio .

I hope all of you worked the boys
on Kingmans Reef, due to a number
of diffic ulties t hey did not get to stay
there as long as they had planned , and
they didn't get on th e low-bands. I
suppose th is st ill leaves th is Brand
New DXCC on the " mos t wanted rare
co untry" list fo r ma ny fe llows and it
would not surprise me if someone
goes back there again within the next
year or so. We all hope they can stay
lo ng enough to remove the reef from
the "rare" list for a while. But, keep
in mi nd that even a country with one
fairly active ham stays on the rare list
for a lot mo re people than one with a
24 hou r, round the clock operation
that lasts fo r th ree o r four days by a
Dxoedtt lcn. OXpeditions usually send
out QSL cards pronto fo r all thei r
contacts o r at least to th e fellows who
send th em a card . Th is is not true
100% of the time with teuows who
have a whole coun try to themselves.

I have bee n read ing about the up-
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radio programming at midnight and
then transmit TV from about 12:30 
1:OOAM. An early "crater" tube, man
ufactured by Daven Co., coup led with
a metal scan ning d isc approx imately
41cm (16") in d iameter gave 5.08cm
(2" ) pictures. Fantast ic! The only
comp laints I've heard is by the time
you had adjusted the disc speed to
sync, there was li ttle time le ft to view
pictures. I'm sure you can compare
th is to those firs t SSTV QSOs, which
seemed so short, and you kept staring
at the monitor afterwards, watching

comi ng frequency allocation meeting
and the possibility we cou ld end up
wit h a coup le new bands, pe rhaps get
a few mo re kilocycles on some of the
bands we now have and that we may
lose a little on a UHF band. Except
for that last item, the whole thing
sou nds pretty good and I hope we will
have a lo t more "gains" tha n " losses"
when the meeting is through. That
will be the t ime fo r that "log
periodic" antenna t hat covers a whole
flock of frequencies . I don't know of
any antenna that can do that, unless
it's a sort of multiple, long wire deal,
one with many lobes in many
different directions. Maybe some
smart fellow will come up with a
brand new antenna type. Anyhow,
let's QRX and see what the outcome
of the fr equenc y allocation
conference is and let 's all hope for the
best.

They say the su nspots are st ill
getting lower and lower in number,
and no one seems to rea lly know
when they will h it the bottom, The
fellows are still working plenty of
good OX; I !}Jess they must work it
fast when openings are short, o r else
there are more openings th an th e
su nspots would ind icate there should
be.

Something that would interest
every OXer wou ld be a serious study
of some of the very excellent OX
QTHs of some of the DXers who so
consistanttv put o ut signals that a re so
much louder than other sta tions in the
same general area. I have in mi nd such
stations as W3CRA , W9ADN,
exW4 FU (the old o riginal QTH). and a
few others. These fellows put a can
sista ntlv louder signal into the far
corners of the wo rld than th e average
first c lass sta t ion. I so we ll reme mber
that $7 signal from W3CRA ove r in
the Indian Ocean and up in the AC
spots when no other USA station was
even being heard . I know most of
them personally, they don 't run any
" big stuff" at all no r do any of them
have up any super antennas. Some
t h ing in the " lay of the land" or
someth ing under the grou nd does the
trick . It would be very in te resting to
really know what causes those loud

those pictures slowly decay . lncid en
tally, I am prese ntly completi ng con
st ruct ion of a scanning disc trans
mitter, mon itor and receiver, and
applying for special permission to
transmit these pictu res on 80 and
20m. 11975 is the 50th Centennial o f
TV ,) If all succeeds, I will have a full
story , along with a very simple and
inex pensive converter, p lus a cuto ut
fo r t he actual disc to use here in 73. If
it sou nds like fu n, drop me a card
now. I need all the support possible
for assured success. K4TWJ

signals when t he band is very poor for
other OXers. It definitel y is not high
power, IT IS THE QTH and nothing
else that does the trick .

I have had here as a visitor Jake
Ritzen CT2AZ, Wt'U HY for the past
couple of months. Jake came in here
like a ball of f ire and he is still a ball
o f f ire! He has taken upon himself
fi li ng things where they belong,
answering all inqu iries the day th ey
are received , fit ling the Coke machine,
sweeping the floors, running up town,
delivering and picking up, cleaning out
the car, cleaning up the yard, keeping
the grandch ildren from the print shop
and going out to a farm to pick
vario us vegetables from the fa rme r (at
very good prices) . He just keeps on
going all the time and so far has not
slowed down at all. By the time t his is
in print he probably will be working
up at a calculator manufac tu ri ng plant
in Lexington, South Carolina. 1 am
sure Peggy and I will miss him and all
the FB wo rk he has been doi ng
arou nd this establishment. Jake is one
of these fellows who can't set still and
twi dd le his thumbs I

There is ta lk abou t fell ows going to
Ade n, Iraq , Clipperton and other rare
spots. I wo uld suggest that if any of
you need these three, th at you keep
your ears glued to the bands or
subsc ribe to the 73 Magazine,
"Hotline" o r my DXers Magazine.
AP2KS is t rying for Burma, too. Let's
all hope every one of them is
successfu l in th eir p lans and wishes.
Seems like the bands more or less
open automatically wh en a real ac t ive
OXpedit ion is in the rare cou ntry . I
guess there are a lot more openings
than the sunspot coun t would ind io
ca te . Of course, the serious DXer will
stick in there wit h a 5-1 or S-2 signal
and work the fe llows.

Some of the OX that has been
worked in the past few months:
A51PN (Bhutan). F08 DY (French
Polynesia, F R7ZLfT-Tromelin (hope
they get his card), FK8BB-New
Caledonia, JT1 AT-Mongolia , KP6KR,
Ki n gma n Reef , K P6A L-Pal myra
Island , KP6PA·same spot, T L8ET·
Central African Repub lic, TN8B K·
Congo Republ ic , 302FC·Fiji Islands,
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9 X5PT- Hw an d a, A35F X -Tonga
Island, BV2A-Formosa, CN880
Morocco, C-21 DX-Nauru Island,
HK0BKX-San Andres, S-2-Bengladesh
lS M 20W H/S21. V K9NI -No rfo lk
Island, K9KGN 6WB-Senegal Rep.,
H R6 SWA -Swan Isl and , KA6WT·
Ryu k yu Islands, TA2BK-Turkey,
T A 2SC-Tu r k ey , VU2GDG-lndia ,
VE6JLlSU-Egypt , 9N1CK-Nepal,
9M2GV-West Malaysia and quite a few
other OX stations. All these are so
called "poor" conditions. Should be
interest ing to see wh at OX wi ll be
worked when condit ions are again
"good!"

OX QSL Info:
HR6SWA QSLs to H.W.S., Swan
Island, P.O. Box 120, Grand Cayman,
B.W.I.
KA6WT-(his home call is W4TAL)
QSLs after September to his home call
OTH.
VU2GOG via Box 1480, Coimbatore,
Ind ia.
ZF1AL to WA4SVH.
9M2GV via K6LAD
VK9YU-VK6SW (I am not 100% sure
of this, but I think it's o.k .l
A35FX via ZL2AFZ
V E6JLlSU-Via the V E6 bureau.
A51PN via W1JFL
FOBDY via Box 85, Papeete, French
Polynesia
FK8BB via DJ9ZB.
JT1AT via P.O. Box 639, Ulan Bator,
Mongolia
KP6KR via W6WX or NCOXF-P.O.
Box 717, Oakland CA 94604
302 FC-Via Box 1250, Suva, Fi ji
Isl ands.
OX DUE TO COME UP (at t ime of
this writing)

VP8 (LUll A group of hams from
the Radio Club of Argentine is
planning a Dxpeditlcn to SOUTH
SANDWICH Islands. Plus a group
from the West Coast (not sure of
which West Coast OX Club they refer
to), probably NCOX F group . Their
plans are to be on South Sandwich
either in November 1974 or January
1975. This will be a 4 day operation
with all bands and modes being used;
even will try to work the fellows in
the Novice portions of t he bands.
They say that no certa in group of
fellows wi ll be " favored," meaning I
suppose that they will get stations all
over the bands. 14275 up, etc. You
had better make your plans to get this
one, fellows, because it will cost
plenty of money and probably will
not be repeated again very soon.
Getting to countries below the Ice
Pack is big trouble, big boats and big
money! I so well remember my trip to
Bouvet Island .

SV 1GAlA Mt. Athos -shouldhave
been on and finished by the date you
read this. The trip is planned by those
old fai thfuls OH2BH, OH2MM and
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SV1GA. I would suppose th e cards
should go to Martin-OH2BH_

C210X by JA10CA, HB0 Late
July, early August by OA1QC,
HC2Y L is Darlene fellows, HC2TV
plans for some low frequency opera
t ion in October, w ill be try ing for
5BOXCC wh ile there and even some
160 meter operation.

Pac if ic OX net meets regularl y at
0600z on 14265. If you are not a net
member please wait until they call for
non-members to check in . They
generally have a few good ones check 
ing in, and you might be lucky and get
the one you need.

VK9YU, Cocoa Keeling plans to be
active up until about October 1st
(more or less).

During the QRP tests from the
Pacif ic with W6WX using only 1 to 2
watts a good, usable signal was being
heard in W4-land on 14100 kc 0400
to 0600 GMT. Th is was W6WX/MM in
Jul y while on the Kingman Reef t r ip
with the other fellows.

VK2BKE/ LH is now act ive and
plans to be there for ON E YEAR . Was
worked on 14265 kHz around 0600z.

BV2A has been working them on
CW and by now should be on SSB.
Th is is Frank, W9ZNY. When you
hear HR6SWA you are hearing exKS4
land (Swan Island). They now only
count for HR land now (except WTW
still counts them as Swan Island). It
has been suggested to me, by quite a
number of DXers, that a rare OX
station who is stuck with a transceive
situat ion should go the "MC" route. It
seems t hat when strictly transceive is
used the situation slowly gets out of
hand, then no one can hear the OX
station because someone is ALWAYS
CALLING. I listened to qu ite a mess
when V E6JLISU was on transcelve
and the fellows started the "chain
calling," when one stopped another
started and t his went on for quite a
while. When they all finall y came up
for " air" the station in Egypt had just
QUIT (and I don't blame him eithert) .
It's a shame about things like this.
Even the district by distr ict of work
ing the boys did not work out because
too many fellows ca lled out of order.
W9DH tells me that the control was
all shot by the time he got to W9, I
guess the MC rou te is better under
these conditions.

LETTER TO EDITOR R.E. DXeC, et
01
Dear Gus

There seems to be a lot of contro
versy lately on what constitutes a
"country: ' so here's my suggestion on
how to please (almost) everyone.
Although I'm not particularly a
" certi f icate chaser" let's also realize
that the more awards available, the
more DX activity we stir up (WAS for

examp le). Therefore , why not have an
award for all DXers, regardless of their
difinition of " country."

AWARD NUMBER ONE: for the
purist - this award wou ld be for
work ing "politica l countries," KH6
would be USA, Latv ia would be
USSR, Ceylon would be Ceylon, Mt_
Athos would be Greece, etc. The U.N.
or I.T. UIARU would be naturals for
sponsors.

AWARD NUMBER TWO: For the
Political Scientist - include Colonies
and Depen denc ies as separate
countries, but exclude the islands
reefs, or anyth ing which can't be
classified as a polit ical or a colony
thereof. This admittedly is a weak
definition lambiguousl but someone
should be able to put it on paper
properly .

AWARD NUMBER THRE E: For
the guy who resists change - Present
DXCC country list.

AWARD NUMBER FOUR : For the
OX Hound/Geographer. Include all
countries, colonies, islands, reefs,
dissenting autoomies, etc. All
Canadian, USSR, Papanese, etc.,
provinces, the fi fty states, and any
thing wh ich can be found to have any
basis for separate list ing should be
included even separate the 5
Hawaiian Islands.

This way, you could pick the award
that matched your defin it ion of
" count ry " and the award chasers
would have 3 new ones to work for.
And it certa inly wou ld not decrease
OX activity or demand fo r W/ K types.

• ..WA0TAS

What do you th ink of this, fellows?
Looks like Award number four fits
our soon to come out Super WTW.
None exact ly fits our present wrw
though since we call our
'countries' all that's listed on DXCC,
REF, DA RC, WAP, etc., l ists. In fact I
st ill say, there must be a better word
to use than " country " in our OX
language. How about some of y ou
fellows who know of a better word
making a few suggestions to me?

When someone asks y ou how many
count ries you have worked and you
say 300, they usuall y ask , "Are there
300 countries in the world?" About
that time you try to change the
subject to something else because you
just cannot explain to anyone that
Geyser Reef, Blenheim Reef or
Kingman Reef and other similar places
are "countries." Seems to me if such
places are being cal led countries th at
A L L ISLANDS should be called the
same thing. There I have said my U
worth again, not that anyone is going
to pay me the least attention!

The hook is clean here for this
month fellows. How about some of
you out there sending me a lot of

73 MAGAZ IN E



includes plug-in ceramic mike,
mounting brack,t and transmit and

receive crystals for 146.94 MHz.

• • •

$22900
AMATEUR NET

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact. 2 meter unit and so will those listening. The
12 transmit channels are provided with Individual trimmer capacl
tors for the optimum In polnt-to-polnt and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen
sitivity. Solid state, American made quality at a low price.

If you like 2 METERS
YOU'LL LOVE OUR

'&
'"~~~

THE FM LEADER IN 2 METER AND 6 METER... AND NOW 220 MHz



good DX info for this page? I am sure
a little publicity wou ld not hu rt any
one. We will of course mention your
ca ll as t he so urce of the DX info you
send to me . 73 t ill next mon th.

73 es DX,

d',~ BPD

GOING

FI RST CLASS!

Using the EBC-144 Jr. 2m
Transceiver

.
Synthesis, with no limitations, is

the name of the game with the new
Emergency Beacon transceiver. For
the fi rs t t ime we were able to d ial up
even the mos t oddball of repeaters.

The ads for t he Emergency Beacon
"Dream Machine" transceiver - a rig
which could obviously do everything,
including scanning, total synthesis,
tone bu rst , cont inuous tone, Touch
tone, 600 kHz splits, 990 kHz splits,
one meg splits, simp lex - and you
name it - the ads for this rig got a lot
of fellows all excited, nervously
putting away money now and then in
case they talked themse lves into
getting one.

Unfortunately , as with most p ieces
of really sophist icated equ ipment, the
delivery on some of the special parts
required to put the rig into produc
tion stretched on maddeningly and
t he boys at Emergency Beacon
decided to proceed with their secon
dary project, a junior model of the
Dream. Th is is the E8C-144 Jr and it
has all of the basic functions of the
big rig such as synthesis down to 5
kHz steps, a priority channel scanning
system. 600 kHz high or low split
automatically fo r repeate r operation,
provision for co nnecting a scanner,
and t hings like t hat.

The fellows at EBC were not only
having problems getting the zillio ns of
parts needed for the big unit, but they
also found that while bread and milk
had inched up only 25 to 50%, the
prices on parts had in many cases
dou bled and tripled! This brought the
price of the big rig from about Sl000
to $ 1500, with many signs that even
this stiff price might have to be
increased substantially. The customers
who placed their orders at the early
price had indeed gotten in on a very
good thing.

The J unior has been priced at $599
for starters. We'll be greatly surprised
if this doesn't go up before long. And
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consi dering what the rig does, even at
$600 this has got to be one of the best
barga ins in ham gear on the market
today.

One of t he first moves we made
wit h the Ju nior was to mount it in the
73-mobile and head for the top of the
local mountain to see how it would do
up there in the high density rf that
prevai ls. We checked it ou t on every
repeater we cou ld reach - and we can
reach a bunch from up there. All we
had to do was set up the "A" channel
on the repeater output and switch to
"Auto" on the mode switch and we
were right in there.

Whi le no t too many rigs can
weather the rf storm on top of the
mountain without in termod and other
garbage, the Junior was absolutely
qu ie t . Eve n the several local
commercial repeaters didn't break
through! And they put out a lo t of
microvolts. Next we started check ing
out the sp linter repeaters to see how
the J unior could hand le the 15 kHz
spacing - particularly when the
repeater was right in the next channel
to a strong and oft used repeater. For
instance we checked in to WR1ACL in
Salem NH which is set up on 147 .165,
right between WR1ABB in Framing
ham (Mass! on 147.15 and WR 1ADF
in Bridgewater (Mass) on 147. 18, both
of which are pretty active. Oh , we
could hear some crosstalk , but it
wasn 't enough to hurt anything. It
proved that it is possible to build a
receiver whic h can handle the 15 kHz
splits. Both ADF and ABB pin ned the
meter, which ACL was on ly about
half way up at S-6.

Next we dialed up WR l ADC in
Somerset (Mass), a 990 kHz repeater
with input on 146.43 and output on
147.42. No strain with the Ju nior 
just set the mode on "Split" and put
the receive channel on II A" and the
transmit channel on " 8" dia ls, and
kerchunk, there was ADC, lo ud and
clear.

Aha , what about that private closed
repeater in Mancheste r NH, the one
with the secret inpu t cha nnel? We
knew their input had been around
145.88 or so in the past and the
output on 147.33 so we set up the rig
to listen on 147.33 and, sure enough,
there was the repeater with someone
talking away. We quickly dialed up
145.88 and moved up and down,
ce ntering on 145. 89 , listeni ng to the
repeater input. Next we set up "A" on
145.89 and " B" on 147.33 in the
Split mode and broke in with a short
" Hell o ." It worked! "Who was that
who broke in and said hello?" We gave
ou r call and they promptly turned oH
the repeate r. They do th at to anyone
who ca lls in who is not a member of
their small closed group. There may
be more unfriendly repeaters in the
country, but word has not reached us
about them. This is most distressing to
the rest of the New Hampshi re ama
teurs. who are rather proud of the
warm and friendly recept ion t hey give
visitors on the othe r New Hampshire
machines - and there are a bu nch of
them

Just to bolster our confidence in
2m FM and be reassured that t he
reception on WA 1KFV was highly
unusual, we checked into WR1ABO
on 25-85 in De rry NH, WR1ABU in
Concord NH , WR1ACO in Deerfield
NH , WR1ACN in Londonderry NH,
WR1AB F in Salem NH, and WR 1ADX
in Wolfeboro NH. All were outstand
ingly nice.

The reports on the rig were most
compl imen tary - no t on ly was it right
on channel , but the audio was superb.

True to the " Never Say Die" motto
which is more than a catchword at 73,
we set up the rig to work on channel
" A" and listen in with prio rity on
channel "B" on 147.33 so we could
hear KFV when they turned it back
on again . After a whi le someone d id
tone it on and we knew it imme
d iately for the J unio r works fine on
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channel A, but every few seconds it
flips briefly to B to see what is doing
there and then back to A again. That
little function keeps you from missi ng
anything. Fortunately cooler heads
prevailed and nothing was done to
further invade the privacy of the KFV
group, desp ite some of the inflamma
tory remark s that were being passed.

In most cases where a repeater
suffers jamming and heavy kercbunk
ing, you'll find that there are some
good reasons why this repeater has
been singled out for harrassme nt . The
KF V group is certa inly aski ng for it,
but since few ops have synthesizers as
yet - particularly synthesizers which
will cover the entire band and go
down below 146.0, they've been reta
tively free of t roubles. The Junior
covers from 143.5 to 148.5 , thus
making it simp le to get in to all of
these weirdo repeaters as well as
MARS and even CAP repeaters which
are just outside of the 2m band.

In the Automatic mode the rig
transmits 600 kHz lower tha n the
received channel within the 146 MHz
segment and transmits 600 k Hz higher
in the 147 MHz segment , per the
sta ndard used just about everywhere
in the country now. Some of the
repeaters on 147.00 MHz have their
inpu t on 146.40, so you have to tu rn
the mode switch to reverse for this.
There are a few repeaters in the 147
segment which have input low and

AMSAT
NEWS

Michael Frye WB8LBP
640 Deeuvltte Dr.
Dayton OH 45429

" ,

Jan King W3GEY , A·a·B Project Manager
installing A·a·B in Thermal Vacuum [or
lesting.

OCTOB ER 1974

this will solve that problem too. Band
openings and inversions drive these
non-standard repeaters batty as they
lock up on other repeaters sharing
their channels, but with reversed
input/outputs.

The Junior has a big plus in the
back which mates with the ESC
scanner and turns your receiver into a
six channel scanning receiver. More
about that extra option when we have
a chance to check it out at length.

The t ransmitter is rated at 20 watts
output, bu t the Bird Wattmeter indi
cated close to 25 watts on our unit.
You don't really need an amplifier
much when you're starting out with
that amount of power.

The Junior has a bui lt in speaker,
like most 2m rigs (but not all), plus a
jack in the back fo r an ex ternal
speaker (we prefer to use the external
speaker in the car which is mounted
where it can easily be heard) .

While there is no t a lot of activity
in New England below 146 MHz, with
the exception of Oscar and a coup le
of repeaters wh ich sti ll have inputs
below 146 (WA 1KFV and WR 1ACY
in Glastonbury CT 145.47-147 .09), it
is nice to be able to tune down and
actually hear what is going on in the
rest of the band. The Auto function
on the mode switch cuts out below
146 and the rig is simplex in that part
of the band automatically. You 'll find
that the AM boys, what few there are

AMSAT-OSCAR 7 is scheduled to
be launched from Vandenburg Air
Force Base in Cali fo rnia on October
10, 1974 , somet ime between
16001700 GMT. W6AB will broad
cast the countdown on twenty meters.
AMSAT members will be on the air
most of the day, two frequencies to
monitor will be 14,280 kHz, and 3850
kHz.

AMATEUR SAT EL LI TE
MATCHI NG FUNDS

Wil liam Eitel WA7LRU!W6U F
and Herbert Hoover , III W6APW,
have generously offe red to
match, dolla r-far-dollar up to a
to ta l of 525,000, donations to
the ARRL Foundation ear
marked fo r use in the amateu r
satellite program.

Funds are urgently needed to
support the construction of
AMSAT-OSCAR 8, which is
estimated will cost on the order
of $1 DO,GOO.

We urge you to support the
amateur satell ite program with a
financ ial contribution. Contribu 
tions to the AR RL Fou ndation
are tax deductible under Section
170 of t he Internal Revenue
Code.

Thank you for your support !

left of them, will generally be able to
copy you r FM signals if you fee l like
calling them. If the FCC ever does
open up more of the 2m band to
repeaters, as many ops are beginning
to think they should, the J un io r will
be able to cover the new band fo r you
right off.

The receiver sensit ivity was every
thing we could ask - the size perfect
- the flexibility fantastic . Two meter
rigs have certainly come a long, long
way in the last couple years! When
you consider the savi ngs on crysta ls,
even the cos t of the synthesized rigs is
not out of line. The Standard 1400 rig
that we used for a couple of years
required 44 crystals - at S4 each that
came to $176 in crystals alone! Even
if you've been managing to get along
wi th a 12-ehannel rig, that's $96
investment in crystals.

One has to face up to a simple
philosophical question - are you
going to be satisfied to stick with one
or two repeaters or are you the type
of pe rson who wants to be able to use
all repeate rs - who wants to have a rig
that can be taken anywhere and put
you in touch with what is happening?
A lot of 2m cps get on one repeater
and never go anywhere else. Presum
ably th ey a re happy, so there is a
chance that you can get along with
t his limitation and don't need a
synthesized rig. We feel you'll miss a
lot this way .

Looking for a SUBAUDIBLE
TONE GENERATOR for your small
hand he ld or portable FM rad io?
' T HE CUBE" is only 1.27cm x
1.52cm x 1.78cm (.5' x .6" x .7") in
physical size, but it has a whopping
sine wave signal out. Designed to be
used with any of the subaudible
guarded systems, it works on 9·16V
and has no moving parts. It can be set
on any frequency between 98 and
240Hz with a trim resistor. THE
CU BE is available from RGS
Electronics at the low price of $ 19.95.
For an extra 55.00, it can be set on
frequency by the factory , Contact:
RGS Electronics, 3650 Charles Street,
Suite K, Santa Clara CA 95050.

News conr'd on page 131
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THE IN

$1495.00

the FMer's
transceiver

dream, a fully
that'll cover the

entire two meter band, PLUS a built-in
scanning receiver that'll/ocate any repeater
frequency in your area that's in use. . .

Here it is,
synthesized

• Frequency slabilily of 0 .0005%
• Buill-in tone burst and PL encoders and
decoders
• Built-in touch tone pad
• Full LE 0 DIgital readout
• Bu ilt-in S Meter also serves as VSWR bridge,
power o u tput meter, battery indicator, devia tion
i ndicator and d isc r iminator meter
• Aud io ou tput 4 watts @ 10% T H D
• Speaker b uilt-in to tet t side of cab inet for
rnaxirnurn mo b il e reception
• Headp ho ne Jack fo r no ise.free mobile opera tion
- Indep e nde nt selectable priority channel
• Built-in Auto CO
• Temperature ra nge from _ 20

0
to 170

0

FahrenheIt
• Size : 4 " H It 8 " w I( 10" 0 Weight : 10 pounds
• One mi llion cha nnels (1000 Rec . It 1000
Trans.I

hear
everything?

• Operates on FM. AM or Modulated CW

• Bu ilt-in DC and AC p ower supplies
• Frequency range of 143 .5 t o 148.5 MHz in 5
kHz increments
• Autoscan in 5 k Hz steps across entire band,
wit h adjustable speed and frequ ency lim its

• Sy nt hesizer fle XIb ili ty That offers c hoice o f 6 0 0
kHz u p o r down , 1 MHz u p o r d own , sim p le x,
frequency split , o r a ny nons ta ndard sp lit
(programmable) all from a Single functio n switch
• Receiver se nsit iv ity o f 0 .35 mV for 12 dB
SINAO o n FM
• Dual power output of 20 watts or 5 watts
ac ross e ntire band
• Adjacent channel rejection (30 kHz ) 100 dB
mimmum
• Image spurious and intermodulat ion lE lA) 80
dB minimum
. 10 pole, 13 k Hz crystal f iller

140-175 MHz
SYNTHESIZED RECEIVER

Now mo nito r every c hannel - all 7000 o f them - all
sy nt hesized - equal to 51 4 ,000 worth of cry stals.
That 's righ t , you monitor every channe l from 140 to
175 MHz. Keep t rac k of police, fire , ham and marine
frequencies. Easy -to -read thumbwheel switches set
exact frequ ency down to 10 kHz. For split
frequency o r off cha nne l there is a variab le + or - 5
kHz fine tu ning co nt ro l. Tu nab le fr o nt e nd au to
ma t ically cha nges as freq uency is varied , assu ring
phenomenal .5 microvolt sensitivity . Works o n 12
VOC o r 11 7 VAC, both cords su ppl ied .

$399.00



SYNTHESIZED FM TRANSCEIVERS
ESC 144JR

HEY! This is like two transceivers in one!
Fully synthesized covering 143 .5 to 14 8.5 MHz in
5 k H z increments. Standard 600 kHz offse ts up or
dow n automatica lly . Reverse simp lex a nd
frequency split allow to ta lly independent receive
a nd xmit frequenc ies, and a priority channel guard
that swi tches you bac k to it as soon as a signal is
detected.

$599.00
• Sensitivity - .3 51J.V for 12 dB sinad , .3 01lV for
20 dB quieting
. 20 watts o u tp u t
• I n terrnodulet io n . SPU riOU S and Image 60 dB
min imum
• 10 pole x ta l f ilter
• Frequency stability .001 %
• S-meter speaker built in
• Indep enden t se lectable prior ity channel

$199.00

touch -tone

• Sca ns a ny 6 c ha n nels
• Indicates offsets
• No x ta ts to b uy
• Loc ks o n xm itti ng cha nnel
• Easily added to EBC 144 Jr .
• Room for options, i.e. tone burst,
pad, PL e ncodi ng
• Easy reprogramming of chan nels
• Individual c hannel lockout

Priority channel is functio nal but wit h t he
added plu s of digital read-out of frequency . All
the offset functions o pe rate; thus, if the
channel is a repeater with standard o ffse ts, key
the mi ke to loc k onto that c ha n nel (with
pro per x mitte r offset} . Of cou rse , a ny c han ne l
can be "l ocked out" o f scan sequence. Those
bright yellow LED digital readouts make night
mo bile operations a dream.

-------------------~Eme rgency Beacon Corp .
15-A1 River Street
New Rochell e , N. Y. 10801

Please send me:

D EBC·144
o EBC· l 44 Jr .

$1 495.00 1$150.00 dep}
$ 599.00 1$ 60.00 dep}

D EBC.145SA
D EBC.looO

$199.001$20.00 dep l
$399.00 1$40 .00 depl

10 % deposit will insure early de livery and guarantee price.

D Payme nt Enclosed 0 BankAmericard No .
n Se nd further inf o . 0 Master Charge No.

(Include four digit No . a bove nerne.I
Expires.

Narne.L. _
St . Add ress _
C;tY State Z ;p _



H.T. Orr W6EIF
249 Juanita Way
Placentia CA 92670
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The Irate Neighbor with TVI

The California DX'er
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(The Chinese characters mean "Paper Tiger")
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HP 233A

CARRIER TEST

OSCILLATOR

$75.00

A bargain hunter's delight. The HP
233A checks carrier current sys
tems and much 1TlOf8. This fine os
cillator generates 3 watts output
into 600 ohms ewer the frequency
band of 50 Hz to 500 KHz making
possible tests over 100 to 200 mile
loops. A second output of 6V into
600 ohms can be used simultane
ously for other tests . New price ex
ceeds $700.00

MILITARY ZM-4B /U
$75.00

$1295.00

THE FAULT-LOCATING WHEATSTONE BRIDGE with
multiplying values of 1 /1000. 1/100 , 1/10. 1/9, 1/4, 1/1 ,
10/1, 100/1 for resistance measurements and for Var1ey
loop Tests; also senings of M1000. M100 and M10 for
ratios in Murray Loop Tests. a-decade rheostats. With over
all accuracy exceeding ~O.05%. A great buy - some with
metal and some with wooden cases.

" .... .......

SINGER (PANORAMIC) MODEL
SSII-3b

CAUTION: ll-tESE INSTRUMENTS ARE SOLD AS-IS . WHILE EVERY ATTEMPT IS MADE TO
ASSURE COMPLETENESS AND TO DELIVER AN OPERATIONAL INSTRUMENT, THERE IS NO
WARRANTY IMPLIED OR STATED EXCEPT: "YOU MAY EXAMINE THE UNIT FOR TEN DAYS AND,
IF YOU ARE NOT SATISFIED, YOU MAY RETURN FOR FULL CREDIT PAYING ONLY THE FREIGHT
CHARGES" . EVERY TECO INSTRUMENT IS CONSIDERED TO BE AGENUINE BARGAIN. BUTTHE
BUYER SHOULD HAVE ACCESS TO COMPETENT TECHNICAL TALENTS TO MAKE THE PURCH
ASE PRACTICAL.

SEND FOR THE LATEST " BARGAIN HUNTER" BROCHURE - Irs FREE!

1.J.'.. ." .
.• •.• •.. ··W·..v·······•.•~

TEXTRONtC 53 f54C dual trade plug-in for use with 530, 540 and
550 series oscilloscopes .
TEKTRONIX 53 f54K Fast-rise plug-in with 30 MHz bandwidth and
SOmV sensitivity $50.00
TEKTRONIX G Wide-band DC differential ph,og-in with O.05Vfem
sensitivity and DC to 20 MHz frequency range .............................. $65.00
TEKTRONIX H Wide~and high-gain DC plug-in with O.005Vfem
sen sitivity and 15 MHz frequency. .................................................. $75.00

A comprehensive communications
systems analyzer with
five preset sweep widths
and continuously variable
control . 3p.V sensitivity
and switch selectable
50 or 600 ohm input
impedance. Resolution
from 10Hz to 3 KHz,
internal markers and many
features.

• •

SINGLE
SIDEBAND
SPECTRUM
ANALYZER
2·40 MHz



GTX-l0
2-Meter FM

• 10 watts output
power nom.

• accommodates 10 channels

GTX·600
6-nieter FM 35 watts nominal

100 chemical combinations possible

.25 microvolt sensitivity

DISTORTION ANALYZER measures noise as small as
HlOILV from 20 Hz to 20 KHz. Distortion as low as 0.1 %
can be measured on this equivalent to the HP 3308
analyzer. Measurements of audio distortion, voltage
level, power output, gain, noise and hum level , audio
signal frequency and total distortion of AM, rf, carrier.
Military units in excellent condition.
MODEL TS-723 , $125.00

GTX-200
2-Meter FM

• 30 watts output
power nom.

• up to 1(}() channel
combinations

Top trade ins allowed for good test equipment on
ham gear.
All major credit cards accepted.

THE GTI AMATEUR LINE-UP!
IN DEPTH

TEe0 a subsidia ry of Tucker Electronics Co.
SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050-A 322 KIRBY ST. GARLAND, TX. 75040

214-348-8800
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MICROTRANSISTORS

J ust how small can t he ho mebrewer
make an amateur rig - with reaso n

able-cost parts - that works well enough to
get, say , SO miles on 6 meters?

General Electric makes a line o f micro
transistors called "Micro tabs," and in this
line are some nice ones t hat will oscillate at
frequencies as high as I GHz. And Bill
Ashby of KM C Semiconductors makes
some that go to 2 GHz.

Figure I shows a ske tc h of the approx
imate shape and size of these little molecu
lar firecrackers. Now don't get the idea
that just because they 're ti ny thai you
can 't work out with them. Lots of things
come to mind , such as 2 meter FM units
suitable for repeater opera tion, and a host
of o ther such devices.

As usual, with a reduction in size of an
order of magnitude in one compone nt, you
have trou ble gett ing the other parts down
in size propo rtiona te ly. We will deal with
some o f the components that are availab le
today fo r the amateur homebrewer fo r
making pocket-size rigs, and cover some
circuits and modules tha t can be combined
into such rigs.

24

As you will see even when you build a
Dick Tracy rig that fits on your wrist,
you'll st ill have to thi nk about a micro
phone, speaker, and an ante nna. Also, the
average amateu r does not have a good lOX
stereo microscope on hand to work with.
Nor does he have micromanipulators or
any of the other devices commonly use d
for microminiature packaging applications ,
either.

Then there is the cost question. For the
military or certain specialized commercial
interests, where money is not the prime
considera tion, paper ba tteries, thin-fil m cir
cuit ry , etc., can be ordered to suit. How
ever, there are certain things in this line
that amate urs can do, and with a little
pro dding of suppliers of tiny com ponents
(reminding them, perhaps, of the large

RED DOT

E
C
8

Fig. 1. General Electric D26G- I micro transis tor
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circuits are found In the following para
graphs.

Size Reduction

This is not easy, if you're trying to
match down to the size of the device. On
the micrometer the D26G-2 shows 54 mils
(thousandths of an inch) thickness and
about the same for length, which comes to
less than one cubic sixteenth of an inch in
volume. You have to use tweezers even to
think about mounting it . We do have
resistors to match, almost. The lllOth watt
Allen-Bradleys are only some six times
larger, and Sprague Electric in Nashua,
N.H. makes some even smaller. Perhaps
some readers know of some that match the
device in size? 50th watt? IOOth watt?

Capacitors are getting near to size also,
with Mucons, made by the Republic Elec
tronics Corp., Paterson, N.J ., about 4 to 5
times bigger than the device. These are
cylindrical in form and only 60 mils
diameter, so they fit nicely in small places.
You can see that we're still a little ways off
from complete size matching, but it will do.
for a starter.

Next comes Ll and this is really a
project. We'll go through a sample run to
show you what's involved. There are mi
cro-eoils in existence, but [ can't see
advising homebrewers to use a lot of coils
that cost $3 to $4 at this time. Let's see
what we can wind up as quickies for
pennies for ourselves out of a few inches of
small wire and impregnated paper forms.
You will see 75 mW rf output to let you in
on an advance secret. If a satisfactory
tuning core can be obtained to fit into a
1/8th or 1/l6th inch form, and which will

Fig. 3. Side view of mounting terminals. Note:
cem ent the assembly to the baseboard with coil
dope for a permanent unit. Use a high·Q coil wax
for a test setup.
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Fig. 2. Microtransistor crystal oscillator for 50
mHz. The first Ll is 9 turns, airwound, 1 in.
long, 5/8 in. a.D., tapped at 2 turns from the
cold end. The final Ll was 25 turns of No. 28
tapped 4 turns from the cold end and wound on
a 1/8 in. form about % in. long.

percentage of amateurs in the ranks of
technicians and engineers) can result in
them shelling out with some very small
capacitors, resistors, and inductors. Let's
see what the amateur can do today with
microcomponents :

L I- 2!> TURNS 28 AWG TAPPED 4 TURNS FROI'lI
COLD END. M)UND Dill 118 ,n OIAI'lIETER
FORM, APPROXIMATELY 112 In LG.

Crystal-controlled Oscillator
for 6 Meters

When you first connect one of the tiny
little microtransistors as an oscillator, it's
kind of startling to see the rf meters move
and bulbs - which are several hundred
times larger - begin to glow. And it's even
more of a shock to find that amateurs
miles away can hear you also! What kind of
power are we talking about? A good solid
100 mW input for a starter. The GE job is
rated at 90 mw dissipation Has is" - and
don't forget, if you can light a bulb on the
rf you can maintain a QSO over distances
up to 50 miles!

A practical circuit of a 6 meter oscilla
tor is shown in Fig. 2. At 12V the
dissipation maximum of 90 mW is soon
reached with 7 to 8 rnA. But, at 40 to 50%
efficiency you've got almost half of the de
input power going up to the antenna, so
you can probably use 150 to 180 mW de
input once you get everything tuned up
and have good output.

Details of component size, mounting
methods, test layouts, and output checking
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tune without loss in the 50 to ISO MHz
range , this will do away with the variable
capacitor and bring us down to an overall
thickness for the rig of under 1/1 Oth of an
inch. Right this minute this is just a sort of
dream, but keep reading.

Test Mounting

My immediate thoughts on seeing the
microtransistor with its 5 mil gold leads for
the first time concerned the handling and
mounting. You can get used to this soon
enough, even though in my case, having
arrived in this world in 1904, I now use
fitted glasses with 2X power of magnifica
tion. The first thing is the question of
subminiature "binding posts" (as they used
to be called), and for new readers a brief
description follows. Figure 3 shows a side
view of one method of making these items
that will only cost you a trip to the 5¢,
109, and $20 store. I use the 21 mil
diameter "Bank Pins," and drill a 20 mil
hole in a thin piece of fiberglass or linen
base Bakelite. When these pins are driven
through these holes from the underside and
then soldered on the top side they don't
pulI out. Figure 4 shows a top view of the
three pins used with the microtransistors
and various small capacitors, resistors, and
inductors also attached, with approximate
layout for testing.

You can see the items that need plenty
of size reduction work , such as the crystal,

•
the trimmers, and of course the inductance
itself. The small one shown here in the
final circuit however, sacrifices nothing in
power compared to the "big" airwound
coil used for tests. It puts out 30 to 40
mW.

A lot of the size reduction work men
tioned means finding suppliers who can
furnish subminiatu re components at a rea
sonable cost. This is sometimes a lot harder
than the benchwork involved.

Figure 5 shows a handy filter to keep rf
away from the battery leads where it can
otherwise cause lots of trouble for you
when more stages are used, such as ampli
fiers and /or multipliers. This trouble by the
way is very hard to identify as it causes
feedba ck paths with odd phase effects
through the battery leads. You may be
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1 026G-1

3 /8 tn . ffi---!J-i'
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~O.3

XT AL

+ 12V

* SELEC T-IOOA TO I~OA DEPE NDING
ON CURRENT REQUIREMENT S

L I - 9 TURNS, AIRWOUND, 10 T.P !. , !:lIS ,n. OD ,
TAPPED 2 TURNS FROM COLD END.

Fig. 4. Layout, top view, of circuit in Fig. 2.

using separate batteries for tests and every
thing is going fine , and then when you start
connecting to a common battery every
thing goes suddenly haywire. Use the filter.

Certain things can be done to reduce
size after this circuit and operation is
firmed up. For instance , the main amount
of capacitance in a large trimmer may be
obtained by using a fixed capacitor with a
small trimmer in parallel. The Arco 402
midget trimmer runs 1.5 to 20 pF and is
only 9/16ths long by 3/8ths wide. This is
still "huge" compared to the device, but it
can be used.

The same thing can be done for the
tuning capacitor across Ll. The whole
question of size for tuned circuits is wide
open so far, as you can easily see .

Matching Outputs

Starting out on a try for power (don't
laugh now, remember that guy who laughs
last ... and also the "mile-per-milliwatt"
formula) , it seems at first preposterous that
a tiny speck of material shown in Fig. I
could ever generate enough rf to actually
light a bulb . Indeed, at the first try it only
showed one volt at the test diode dc
output (see Fig. 6) .

Incidentally, the matching values shown
were not arrived at immediately . R4 is very
important because you can easily draw
over ten mils with various tuning setups in
the oscillator itself, as mentioned. When all
the parameters such as feedback tap , emit
ter resistor, Ll , C ! , the crystal , the transis
tor itself, and the proper output match, are
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all working together you can then push up
the output power, with the internal dissipa
tion going up to the maximum of 90 mW.
Assuming an efficiency of 40 to 50%, that
is, with everything matched and tuned up
with so me half of the dc input power going
up to the antenna in rf form, you could
run some 10 mils at 12 volts, or even a
little more. Note however that if detuning
or other mismatch should occur you may
dump all of that input into dissipation, and
goodbye to your little microtransistor.

Working with CI and the feedback tap
on L1, and always with R4, things started
to pick up, with the output climbing
toward 5V dc out of the test diode OJ. At
this point, which indicates some 15 to 20
mW of rf output, I started checking with a
No. 48 bulb that glows a dull red on 18
mW. It didn't light yet, but finally with the
match shown in Fig. 6 it did, and before
long, that is, another hour or so , it was up
to about 40 mW, still keeping the total de
input to 120 mW or less. Maybe one could
immerse that tiny little blob in oil? We
used to do just that back in the early
1920's, taking the metal base off the
"powerful little five watters," which were
the Radiotron 202 tubes, if I remember
correctly back to that far-off circa of some
46 years ago, and put them upside down in
a gallon can of transformer oil. Then run
100 watts. I may try this on the little blobs
if GE or Bill A. sends me a couple dozen
more devices. That kind of work is usually
called "test to destruction."

So finally the output circuits of Fig. 6
were worked out, using the temporary CI
and Ll and we started reducing these
components down to size.

Small Size Tuning Inductors

There has been a lot of talk about the
theory of using transistors and making
them "act like inductors," but so far I
don't see any on the market. So, while
watching and waiting we'll get along with
small coils . You may be surprised at what
they can do. I was.

So here we go with spo ols of small wire
up to No . 36 in size, and coil forms down
to 1/1 Oth of an inch in diameter.

Coil No. I was airwo und, ten per inch, 9
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turns, 5/8th 0.0. which was used as a
standard. No.2 was 12 turns of No. 20 on
1/8th inch paper tubing. It worked fair to
good, but required nearly 100 pF of tuning
capacity . No.3 coil was also on 1/8th inch
0.0. tubing but with 25 turns of No. 28
dec (double cotton covered), with tap at 4
turns. It worked as well as the first
reference coil. This No. 3 coil is huge
compared to the device, but there is a
question of just how much time you can
spend on microcoils. Coil No. 4 was 25
turns of No. 38, tap at 5 turns, two-thirds
jumble wound. It oscillated well, but only
had about one half power out. No.5 was
25 turns of No. 34 dec, tapped at 5 turns,
90% jumble wound, with output tap at 3
turns. Only fair output. Referring back to
coil No. I, it was found that the use of a
tap instead of a separate link output
winding gave more output. Coil No.6 was
25 turns of No. 26, tapped at 4 turns for
the emitter and 2 turns for the output.
Output went up to 5.5V, holding the
current at 6 mils. Tapping on the output at
4 turns along with the emitter brought the
output up to 6V. This looks as though we
are zeroing in on what is needed. This No.
6 coil is 5/8th of an inch long and the O.D.
is about 3/16th of an inch, which may be
the best compromise for now.

Checking to see how close to the cop
per-clad baseboard such a coil could be
placed it was found that there is only a I
or 2% reduction when the coil was prac
tically touching the copper. To be exact, it
was about 1/32 of an inch away. The tap at
two turns was almost as good ... not too
critical. The feedback tap at 4 turns and
output tap at two, worked well . CI is
around 20 pF and thus the small Arco

tL-J .OOl ,oo'D"V?
RFe

tL-J.001 .00 1~

RFC -10 TO 20 TURNS SMALL
GAUGE ENAMELED WIRE
WOUND OVER 1110 WATT
RESISTOR I IK OR OVER.

Fig. 5. Dc battery filter ; C = .001, 1/8 in . square .
RFC = 10 to 20 turns o f any small siz e wire on
1/1 Oth watt resistor over 1K.
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O" 6G-1

Fig. 6. Power indica tor and ou tput matching. Use
only one o f the outpu ts at a tim e, either the pilo t
bulb or the diode power indica tor.

resulted in better tuning and more output,
so it was checked up and down Ll for the
best output, which occurs when the collec
tor tap is near the middle of L1.

There is an im pressive dip in current at
resonance, always a welcome sign in solid
state amplifiers, and by varying C4 this dip ,
which is much smaller of course when the
amplifier is loaded , and the maximum rf
output , could be adjusted very precisely .

The emitter behaves according to Hoyle
also with a smooth climb in rnA and
output power as R I is decreased from
133n down to 33. Be careful there , be
cause at 33n you may be getting too much
current.

I'll have to get more information from
GE on the question of maximum dc power
in and rf out, because they rate this chip at
90 mW dissipation. With 14 rnA input at
l 2V, for a de input of 168 mW, it puts out
at least 75 of rf, and 75 from 168 leave 93
mw, which is the present rated limit. These
devices are not expensive however, so it is
more a question of the trouble of opening
the shielding enclosure and soldering in a
new device. I have a drop of wax on the
outside of the plastic case to see if it gets
h ot enough to melt, but that may not tell
the proper story . Even if it was a metal
case, there is a real tiny chip inside that can
get hot and melt if the internal leads do
not carry away the heat to the outside.
This whole rig is supposed to eventually fit
inside a cigarette-sized package, so perhaps
we should be content with a good clean 75
mW. There is also the question of modula-

"" oc

TUNE: TO
~O MHZ

+ I"V

"100 .....

n- TAP AT 4 TURNS FROM COLO END OF L L
T.. - · . ... • • •••
T3- • • I . •• • •

USE ONLY T2 OUTPUT OR T3 OUTPUT, I'WOT 90TH
LI-9 TURNS

=

midget trimmer can be used , but a check
was made anyway with reducing the num
ber of turns o n coil No.6. With 15 turn s
the output was only 1.5V, so that was n.g.
Coil No.7 was 20 turns of No. 28, with tap
at three turns. Only 2.5V output.

We are going to describe an rf amplifier
and frequ ency multiplier using these little
specks, but there are two good reasons for
peaking up the power from the cyrstal
oscillator. First, if it's a good oscillat or it
will be more stable and operate well o n
reduced battery power and with aging.
Second , you may want to try it on the air.
Modulating a crystal oscillato r is perfectly
legal, at around 80%, and if RCA can do it
so can we.

There is an interesting forumla which
comes out at "a mile per milliwatt," but
more on that later.

Different types of output coupling were
also tried and while a pi-network furnished
slightly greater output under certain condi
tions, link coupling and ta pped on coupling
light bulbs and furnishes good output
power to s on cables as well. With a little
more care and testing, the best inductance
which we have found so far involves a
rather large value of trimmer, but is easy to
wind and does light a bulb to around
40mWand produces well over 5V on the
diode test. This is shown in the final
circuit, Fig. 6, where the feedback tap is
seen to be the output tap as well. It works
fine, is a strong oscillato r, and produces
good drive into the rf amplifier shown
lat er.

Rf Power Amplifier
•

As suggested before , don't laugh; that
tiny bug is putting out 75 mW, amplifies,
matches, tunes in fine shape, and has not
self-oscillate d yet. Figure 7 shows the final
schematic with the layout as in Fig. 8. I
sta rted out with de bias on the base but
soon found that the oscil lator's 20 to 30
mW of rf was enough to push the amplifier
collector current to 20 rnA, which is
certainly more than the rated amount for
continuous use. An rf choke was installed
between base and ground , a usual method
with amplifiers, and the input was set.

Tap ping the collector down on Ll

28 73 MAGAZI NE
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COU .ECTOf'l TAP AT CEIIITER

OVTPUT TAP AT 1- 3/4 TURr.$'

D26G-I is a 2N918 type, which is a
well-known UHF device, it should work
well as a multiplier, and it did. With some
change in the base bias, which needs to be
increased for multiplier service, another
collector coil for the higher frequencies,
and changing the oscillator to 48 MHz, it
took off like a bandit on 96 MHz as a
doubler with some 50 mW output. After
several hours of tuning and pruning for a
tripler stage, SV of de was registering at the
tuned diode meter on 144 mHz, which is in
the neighborhood of 15 to 20 mW output.
The circuit should be considered as tem
porary as this is just a "get-acquainted"
one. It is essentially the same as shown in
Figs. 7 and 8 with a change in L1 , which is
now 2 turns, airwound, 10 per inch, 5/8ths
diameter, tapped at 3/4 of a turn for the
output, and tuned by C3 only. C2 is left
out. Be sure and check for 96 and 144
MHz with an absorption wavemeter as you
double and triple.

Note that the collector does not like to
be tapped down on L1 when working as a
multiplier.

A 432 MHz crystal exciter will be an
interesting project, especially with some of
those 2 GHz experimental microtransistors
Bill Ashby sent up. 1296 vest-pocket rig?

1°'..
100.....

""

D2 6G -1

--\"i-r~:r)--l6~'" )- )
~~350

"

Fig. 7. Microtransistor rf power amplifier. Ll = 9
turns wirewound about 1 in. long, with the
collector tapped in the center and the output tap
at 1~ turns.

tion with its double collector voltage for
AM . For two meter relay work and FM it's
practically ready to go.

Collector inductance tests were run on
this unit and the 1/8th inch coil form
showed up as at least 98% equal to the No.
I coil. Apparently the loaded Q does not
differ much from one coil to the other. In
certain cases however, the loaded Q being
higher might well be needed for selectivity,
as in a heterodyne vfo, or in tripling.

l--- SHIEI.O
".}, TH IN e~AS5

1- 1. 1. 25T NO 28 DC C ON 1/8 , ~ DIA f OR'"
2 - COU ECTOR TAP AT CENTER Of 1.1
3· OVTP UT TAP 4T 4 TURNS f RO'" COLD

END ON LI.

Have a good laugh o n me over this one!
Switching coils around while testing on the
rf amplifier and multiplier circuits, I went
back to Six and the power output suddenly
was very low. Everything tuned nicely, the
oscillator peaked properly, etc., but there
simply wasn't that good old 75 mW out
put. Only about 25 to 30. Worse still, the
emitter resistor would not bring up the
power, it dropped it! I checked the base
input circuit , the collector tuning, no soap ;
then, not a bright flash but rather a kind of
dull awakening seeped in . How many times
I had warned readers to check the fre
quency of output circuits with an absorp
tion meter. Quick like a bunny (a 65 year
old one) I reached for the 50 to 150 MHz
wavemeter and there it was, not 50 MHz in
the collector circuit but 100 MHz! I had a
good double but I wanted an amplifier at

Trouble Dept.

~ -80 pf

Tur.E

I
I. + 12 V

I
I
I
I
I
I
I
I
I
I

.001

""

'OOA
TR IMPOT ,'"

D26G-1
REO DOT-Iil--/I?-tt-T-~

Fig. 8. Layout of rf amplifier. Ll = 25 turns No.
28 dcc on 1/8 in . form, cctlectcr tap at center
and output tap at 4 turns from the cold end.

A Frequency Multiplier

Inasmuch as the internal chip in the GE
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that moment. Naturally the emitter pot did
not bring up the power because a doubler
needs more bias than a straight through
amplifier. I had forgotten to solder back in
the 3 to 30 pF trimmer additional capacity
across LI and was peaking on 100 MHz.
Just for fun I looked back through the
years to see when I first worked with a
multiplier and found it was circa
1939 -1940, doubling from Five to Two
and a half meters, a little matter of thirty
years ago. The QTH was Greenwich,
Conn., and the call was WI lAS, in case
anyone else is still around .from those days.

So, keep those absorption meters on
hand and use them.

One interesting point. Are the elements
and leads on this device so small that there
is a smaller feedback capacity than usual?
Whatever the reason, which I'm going to
inquire about on some of my next visits to
the manufacturers, this microtransistor, the
GE D26G-I, a miniature 2N9 18 type, has

•
been free from self-oscillation to date.

It appears that pocket size, hand-held
VHF sets for repeater testing, talking
through repeaters and just plain QSO's for
fun can be built by the amateur home
brewer using these devices. Some compo
nents need a lot more reducing diets, and
some are nearly ready right now, as to size.

. . . KI ell

MEET THE NANOFARAD
Carl C. Drumeller WSJJ
5824 N W 58th 51.
Warr Acres OK 73122

O ur old friend, the microfarad, has
been with us for a long time. He was

a handy unit when about the smallest
capacitance we used was a "triple oh two
five" grid condenser for a UV-201-A tube.
We got somewhat disenchanted with our
old friend when we started talking about
"six oh point two" as the grid-plate capaci
tance of a vacuum. Then we trotted out a
monstrosity, the micromicrofarad , This
turned out to be just too much of a
mouthful to utter in rapid conversation.
The next step was to revive picofarad,
which had a wave of popularity in the
twenties but was quietly dropped when
someone alleged that the prefix had a
naughty connotation in a certain unidenti
fied language. Picofarad worked quite well ,
but there remained a disconcerting gap
between it and microfarad that could be
filled only by using an awkward multidigit
expression such as "fifteen thousand pico-

30

farad;' which left half your listeners won
dering just what part of the familiar micro
farad you were talking about ; or by using
an equally awkward fraction of a micro
farad.

But, patience. there's rescue at hand.
It's the nanofarad, which falls midway
between the micro- and the pico- and takes
full care of those puzzling multiples or
fractions.

You can get the nanofarad firmly in
fixed into your mind and vocabulary by
remembering a simple relationship : 1000
picofarad equals one nanofarad equals
0.001 microfarad. So that "double oh
two" IlF becomes a simple 2 nF and that
fifteen thousand picofarad becomes a
much more straightforward 15 nF. Makes
life much less complicated, doesn't it? Give
it a whirl.

. ..W5JJ
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Frequency

Lou Macknik W8KBC
96 Fernwood Ave
Dayton, Oh 45405

Synthesized

HT-220

Pa rt 1

T he very popular HT-220 handi tal kie
has suffered many modifications at the

hands of amateurs, but none so extreme or
unusual as this one. With apologies to
Motorola, I will describe for you my 400
channel, frequency -sy nthesized HT-220.
This artic le will cover a general desc ri ption
of the theo ry of operation . Part II will give
the actual circuitry used in the rig. Th is is
not a construction art icle, as such, although
the experie nced bu ilder should have no
troub le d uplicat ing the work.

The rig to be descri bed was assemb led
with the knowledge that it would probab ly
no t work the first time and would require
much in the way of modifications and
twi ddling. Most of the circuitry was assem
bled o n plug-in circui t boards which were
later mod ified. New circu it boards have not
been designed at this time. The wise builder
sho uld place all of th e circuitry on o ne
board since all of the changes necessary to
make the gadget work are presented here.

The idea for this transceiver was bo rn as
much out of frustration as out of necessi ty.
When I fi rst got o n 2m FM, the local 34/76
machine was changed to 16/76 two days
after I bought a 34 crysta l. At that time I
decided to find o ut what a synthes izer was
and how to build o ne. At the same time I
was discoverin g the world of integrated
circu its. I decided to buil d the FS-220
(original, isn 't it) using all TIL logic. Nine

OCTOB ER 19 74

month s. later t he FS-220 was bo rn (time
lapse also coincidenta l) .

The rig was designed to be the ultimate in
flex ibility and to take advantage of the
low-cost TIL logic no w available. It was
built around a surplus HT-220 circuit board,
the "universal" ty pe with a T/ R relay rather
than a PTT switch . The basic characte ris t ics
of the rig are :

Frequency coverage of 144-148 MHz.
400 independen t receive and transmit

channels with 10k Hz spaci ng.
Digi tal readout of all freq uencies.
IC memo ry which stores the receive and

transmit freque ncies and is programmed
fro m a Touch-Tone(R) pad.

TI pad operates normally when no t used
for program ming.

Scanner which may be set to cove r either
50 or 100 frequencies within a 1 MHz range
(10 kHz steps).

Powered fro m 12-15 Vdc (2A receive,
2.4A transmit).

Modular const ruction for ease in modifi
cation and repair.

Construction cost less than $200 if sur
pl us houses and junk boxes are well scoured.

Operation
Before ge tti ng into a block diagram of the

rig, an example of its on-the-a ir o peration
should make clear what the above charac-
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teristics provide. Let us consider work ing a
repeater with non-standard frequencies so
that no nu mbers are duplicated . To o perate
on 23/84, the fro nt-panel MHz swi tches are
set for 146 MHz operation as indicated on
the readout (see front panel photograph ).
The CHAN REV switch should be in the
NORM position, and the S IM PLEX and
SCAN switc hes should be off. The OPE R
ATE-PROG RAM switch is placed in the
PROG RAM position and the repeater fre
que ncies are punched into the pad, receive
frequency first. ..8.. .4...2. . .3. For those
who cannot reverse the frequenc ies com
fortably, the numbers can be entered as
2..3..8. .4..plus any two other characters,
such as O..0.. or *..*. . The OPERATE
-PROGRAM switch should now be returned
to the OPERATE mode. The digital d isp lay
wi ll indicate recep tion on 146.84 MHz.
When the PTT switch is dep ressed, the
display will change to 146.23 MHz and the
transmitter will be keyed. For SIMP LEX
mode, this switch can be placed in either the
A or B position with the resu lt that the rig
will remain on either 146.84 or 146.23 MHz
for both transmitting and receiv ing. To go
"reverse-repeater," simply place the CHAN
REV switch in the REV position. The
display will change to 146.23 MHz and you
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can listen to the inputs to the repeater and
transmit on 146.84 MHz.

For scanning, the SCAN switch is placed
in either A fo r 100 steps, or B for 50 steps.
In position A, th e receiver will scan from
146.00 to 146.99 MHz in 10 kH z steps and
the displ ay will fo llow it. If a signal is
encountered, the scan will sto p and th e
display te lls you wha t frequency yo u are
listening on. Two or three seconds after the
carrier goes away the scan wi ll pick up again.
With the SCAN switch in the B mode, the
receive r scans from 146.50 to 146.99 MHz
in 10kHz steps. My scanner takes sligh t1y
less than 5 seconds to scan the upper half of
the megahertz and is convenient for listening
o nly for repeater outputs. When the scanner
is turned off, the rig returns to the fre
q uency pair programmed into memory, in
th is samp le case, 23/84.

Any 1 MHz range can be covered by
sett ing th e MHz switches o n the fro nt panel.
This does allow you to receive on 146.50,
fo r examp le, while transmitt ing on 144.1 0,
o r some o ther weird combination (l ike
146.40/147.00 MHz) .

Block Diagram

Fig. 1 is a block diagram of the complete
transceiver. The actual frequency synthesizer
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Fig. 1. Block rliagram.

portion of the rig is almost conventional, but
does have one feature not ordinarily found
in amateur gear, a digital mixer. The main
frequency determining element is a voltage
-controlled oscillator (vco) consisting of a
single Ie. Its frequency is controlled by a de
voltage derived from a phase detector. The
range of frequencies it can cover is switched
by changing the Le constants. On receive,
the yeO covers 14.000 - 14.443 MHz and
16.000 - 16.443 MHz on transmit. Its
output is tripled and fed to the HT·220
receiver for LO injection and also goes
directly to the transmitter where it is multi
plied by nine. The yeO is locked on
frequency by the phase detector which uses
a 1.111 kHz signal as its reference (these
derived from a 10 MHz crystal controlled
oscillator. The 10 MHz signal is divided by
9000 in a fixed divider chain. To provide the
second input to the phase detector, the yeO
output is first mixed with the 10 MHz from
the crystal oscillator to give 4.000 - 4.443
MHz on receive and 6.000 - 6.443 MHz on
transmit. The mixer used is a digital mixer
(an "exclusive OR" gate). Its output con
tains just about every combination of the
two input frequencies, so filters are used to
select the desired range. The filter outputs
are divided down to the 1.111 kHz range in
a programmable divider. During receive, the
7N programmable divider is programmed to
divide by 3600 - 3999. For example, to
listen on 144.00 MHz, the LO injection must

be 126.00 MHz (18 MHz 1st i-f'). That
requires a yeO output of 14.000 MHz
(14.000 x 9 = 126.00). The output of the
digital mixer is then 4.000 MHz. When this
signal is divided by 3600 the result is 1.111
kHz. By the same reasoning, 4.443 MHz also
gives 1.111 kHz when divided by 3999. For
transmitting, the programmable divider (7N)
is set to divide by 5400 - 5799. Since the
1st i·f in my HT·220 is on an even megahertz
(18.000 MHz), the last two numbers in the
number N always equal the hundreds and
tens of kilohertz at 2m. During transmit, the
third number in N always equals the mega
hertz. This is a convenience, but not a
necessity. This scheme can be easily used
with i·f frequencies such as 10.7 MHz with
only slight changes in the 7N programming
(see K20AW's article, October, 72).

Most synthesizers use a formidable array
of switches to program the 7N counters. I
wanted to have a digital display and a TT
pad on the front panel. .The thought of also
including an array of switches didn't appeal
to me (I really wanted to play more with
Ie's). To get away from the problem, I
devised the scheme for using the switches on
the pad to do the programming. The hams
around Dayton feel that the circuit is the
product of a deranged mind, but it does
work and is really quite a convenience. It
also is good for several minutes of chatter on
the repeater most any time.

The switches on the TT pad (not the
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DECIMAL BINARY-COOED DECIMAL
NUMBER EaUIVALENT

(8) (4) (2) ( 1 )

0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1

4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1

B 1 0 0 0
9 1 0 0 1

The decimal num ber is t he sum of t he rows ccn tam 
i ng a"]". Ellample: 7 equals 0 + 4 + 2 + 1. The dec
imal number 82 would be , 000 00'0.

tones) are used to enter the desired fre
quencies into the IC memory (hundreds and
tens of kilohertz). First, the output of the
pad is encoded in binary-decimal format
(BCD). The output of the encoder consists
of four lines. The signals. on these lines
represent the decimal number punched on
the pad. A logical "0" is equal to OV and a
logical "1" is equal to about 3.5V. Using
these zeroes and ones, the decimal number 2
would come out as 0010, as shown in Table
I. The BCD equivalent of the decimal num
ber goes to a parallel-to-serial converter
where the four lines are changed to only
one. Instead of four signals on four lines, the
output of the PIS converter is on one line,
with the four signals being transmitted down
the line one at a time. For the decimal
number 2, the output of the PIS converter
would be 0.. _1...0. _.0_ ..whenever the 2
button was pushed. The timing pulses re
quired to do the conversion are derived from
the clock generator. A 100 kHz square wave
is taken from the fixed +9000 chain and
used to generate the required pulses. As a
result, the four signals making up anyone
decimal number are sent down the line from
the PIS converter at the rate of one signal
every 10 microseconds. At the other end of
this line is the memory. It is a left/right shift
register with parallel input/output capa
bility. Mine has a capacity for six decimal
numbers (24 bits, each signal in a BCD
number being a "bit") . The bits enter the
memory from the left. With the example
used earlier for 23/84 operation, let us
assume that the numbers are punched in as
8. .4..2. .3•. When the 8 is punched, it is
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converted into a serial BCD format and gets
"shifted" into the left-most slot in the
memory. This takes 40 microseconds. When
the 4 is punched, it also gets stored in the
left-most slot in memory, but the 8 has been
shifted to the right at the same time. After
the four numbers have been entered, the
memory contains these numbers (in BCD
form) as shown in Fig. 1_ Notice that the
output from memory is from the center
eight bits (center two slots) and is the
receive frequency . For the other mode of
entry (six punches), the receive frequency
is also in the center two slots, but the
transmit frequency will be in the two slots at
the right side of the memory . To get the
transmit frequency all the way over to the
right requires those two extra "inputs."

The output from the memory goes to a
4-line data selector which acts as an elec
tronic 4 PDT switch. It selects either the
output from memory or the output from the
scan generating section. The output of the
data selector enters a temporary storage area
consisting of latch ICs. The latches do
several things. First, they hold the current
frequency while the memory is being pro
grammed. This allows you to listen to one
channel while punching in another. When in
the scan mode, the latch is the element that
stops the scan when a squelch signal appears
from the HT-220 receiver. The digital dis
play is fed from the output of the latch (at
least the hundreds and tens of kilohertz).

The output of the latch elements supply
the hundreds and tens of kilohertz necessary
to program the +N counters (for example,
the 84 in 3884 for reception on 146.84).
The 3 is programmed by the T/R logic
(3884) and the 8 is set by the front-panel
CHANNEL B MHZ switch (3884). During
transmit, the only difference is that the TIR
logic sets the first number to 5 (5623) and
the CHANNEL A MHZ switch sets the 6
(5623).

If you have been following this nightmare
closely you are probably wondering how the
proper megahertz gets displayed during re
ceive. Look back at the examples and you
will see that for any given receive frequency,
the +N counters must be set to divide by a
number that is higher by 2 than the received
megahertz (to receive 146 MHz the +N must
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THE NEW ITC AR-2000 RECEIVER.
IT'S SO SELECTIVE IT DOESN'T

KNOW WHAT INTERFERENCE IS.

The AR-2000 is a completely
solid-state, dual-chan nel communications
receiver with 0.15 uV sensitivity (10 dB
S +N I N ) and selectivity that rend ers it
vir tually in terference-proof (more selective
than you ever thought a receiver could be) .
Bl ock ing, in t erm od u la ti on , adjacent 
chan nel and crossmodu lation rej ecti on
characteristics are bet ter than any other
receiver on the market and are typically
beyond the scope of measurement.

This plus: modular construction;
digital frequency readout; all bands (160m
10m) in 1 MHz ranges; two independent
channels for dual receive, t ransceive-plus
r ecei ve or sp lit-freq ue ncy o perat io n ;
adjustable IF Passband (to within 100 Hz) ;

16-pole fil ter for over 200 dB skirt selec
tivity (standard 2.1 kHz BW, shape-factor
1.4 :1) ; adjustable-Q/ adj ustable-frequency
No tc h an d Peak F ilt er s; a d j ustab le
threshold noise-bla nker ; Receiver-I ncre
mental-T uning ; and many other features
found in no other receiver. Introduetory
price : $1,250 with two-year warranty. '

The AT -2000 matching trans
miller is completely solid-state, provides
adjustab le outp ut power from 1W to
175W, requires no tuning, can be remotely
operated by the AR-2000, has a built-in
RF Speech Processor, VOX, Sidetone and
Hea vy-Duty Power Supply . Int roductory
price : $945 with two-year warranty. >I<

· "'·arranted to he f TN' from defects in matt-r ial .. and workmanship.
Factory or au t ho rized dealer repairs at no co..t to owner for two )' f'a rll fro m date of pu rchase,

The ITe AR-2000 Receiver and AT-2000 Transmitter
performance that challenges your imagination.

INTERNATIONAL TELECOMMllNICATIONS CORP.
P.O. Box 4235, Torra nce, Calif. 90510 • (213) 375-9879
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be set to 3800). To ge t the proper display, a
simp le circuit is used which subtracts 2 from
the ';'N number before goi ng to the readouts.
The 14 portion of the digital display (144.57
MHz) never changes, so it is permanently
wired on. This also eliminates the need for
two seven-segment driver ICs. This scheme
for subtracting (or adding) will be described
next month. It can be used with any
synthesizer to give a digital display without
thumb-wheel switches. It must be taylored
for th e particular range of ';'N numbers in
use.

The clock generator provides the neces
sary pulses for the memory to store the
input freq uencies. It also causes the me mory
to shift between transmit and receive. As
described earlier, when program mi ng is
done, the desired receive frequency is being
output from memory. When the PTT switch
is closed on the microphone the T{R logic
commands the memory to shift right and the
clock generator sends the memory 8 pulses
(CHAN REV switch in the NO RM position).
These 8 pulses are sufficient to move the
receive freq uency to the right side of the
memory and to move the transmit frequency
into the center two slots. When the PTT
switch is released, the T{R logic commands a
shift-left, and 8 pulses from the clock
generator restores the sy nthesize r to the
receive frequency. Everything is just the
opposite, of course, if you use the alternate
mode for programming (CHAN REV switch
to REV and enter transmit frequency first).
The time required to shift the memory is
only 80 microseconds. This is negligible
compared to the 5G-100 milliseconds re
quired for the phase-locked loop to stabil ize
on the new frequency.

In the scanning mode the data selector
picks the hundreds and tens of kilohertz
numbers from the scan circuitry, rather than
from memory. The scan circu itry is simply
two IC counters, a 7490 and a 74 192, set up
to divide by either 50 or 100. A simple
free-ru nni ng osc illator feeds this counter
wit h a 10 pps square wave. The output from
the ICs is taken from the "Q" output of
each flip-flop, giving the BCD equivalent of
all integers from 00 to 99. The 74192 can be
programmed to reset to 5 rather than 0,
restricting the output numbers to 50-99.
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When a carrier is encou ntered, a sq uelch
signal from the HT-220 freezes the fre
quency in the latches. Th is prevents the PLL
fro m changing. The scanner goes on genera
ting new frequencies, however. 1 used th is
scheme because I could n't ge t my oscillator
to start and stop quickly enough to suit me.

Miscellaneous
The power requi rements of the TTL

packages are taken care of by si ngle package
voltage regulators (LM-309) mounted on the
rear of the chassis . The T{R logic has
provisions for keying an ex ternal re lay if
needed. The audio for creating FM is taken
from the HT-220 board and fed directly to
the dc control line of the VCO. The output
of the TT pad is connected to the micro
phone input in standard fashion.

Next mo nth I will describe the circuitry
used to accompl ish all the good things just
presented. Many of the individual circuits
wil l fi nd applications in othe r amateur pro
jects.

.. . W8KBC

Saving Tubes

In The Ga Iaxy 5

A fter seeing how hot those TV-type
tubes in the final of my Galaxy V Mk

2 were running - and having one go out
soon after installation, I decided to install a
small fan above that section of the rig where
these tubes are. The fan is a small open
motor unit with a 4 in . blade, which sells fo r
about $2.50 at several of the radio houses.
Mine is mounted on aluminum brackets o n a
pegboard and is about 2 in. above the top of
the transceiver. Any of several meth ods may
be used fo r mounting, depending on exis ting
surroundings.

The motor is wired so that the fa n turns
on automatically with the unit so that it
goes continuously. Since instal li ng the fan
about a year and a half ago, the tubes have
not needed replacement and show no signs
of weakening.
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Fronk j erome Y.'50 jZ
908 Holaway
Mid weu City OK 7] 110

repeater
GOVERNlIIENT•••

A n organization needs some rules
with which to govern itself to

accomplish all the things that it takes
to keep a good repeater on the air.
These rules are usually called the
Constitution and the bylaws. Unfor
tunately, a lot of the bylaws never
seem to get written , or officially
adopted, and seem to die their own
natural death.

The Constitution and bylaws are
very important to persons other than
the immediate club members. You
need to provide copies of the Consti
tution and bylaws to at least three
governmental agencies. These are the
Federal Communications Commission
for the repeater groups club station
license, The Secretary of State for
your incorporation charter, and to the
Internal Revenue Service for your
Code 501 -C Non-Profit Organization
Corporate Income Tax Exemption.

In addition to your clubs 200 or so
members, the three governmental
agencies bog down changes to your
clubs Constitution and bylaws. Repro
duction alone, or plain ink on paper is
a monumental task, not to men tion
redistribution of the changes to every
one that is suppose to have the copies
and changes. Sure would be nice if
one comp lete and thoroug, Constitu
t ion and bylaws co u ld be made,
adopted and submitted to the memo
bership and agencies, and never have
to be changed again .

The following Constitution and
bylaws are such an attempt, that is, to
try to be as complete and all encom
passing as is possible, so that there will
be no big changes loom ing on the
horizon within 30 days after you have
reproduced and sent all that paper to
all concerned. Here is how it goes :

ARTICLE I - NA ME
The name of this o rganization sha ll be
ROTTEN RADI O REPEATERS, INC.
(Obviously , a f ictitious name used here for
explanatory pu rposes. Since the const it ution
and bylaws need to go to at least three
governmental agencies, it wo uld be well to
select a name that is ca tchy, meaningful,
somewhat so phist icated. See .. Repeater
Economics" in April , 1973, issue of 73
Magazine.) , a non-profit o rganization herein'
after referred to as the Club.

ARTICLE II - OBJECTIVES
The o bjectives for wh ich th is Clu b is organ
ized are :

1. To render a pu blic service to govern·
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mental agencies during impending stQ(nl$ or
severe weather, as well as to ass ist in d isaster
rel ief operat io n and o ther community fu nc
t ions as required.

2. To unite the amateur radio operators
o f this area f()l'" the purpose of exening
effectively a combined influence upon
matters concerning a ma teur radio operation.

3 . To promote good operating procedures
and the exchange of technical info rmation
and assistance.

4 . To stimu late adherence to a code of
ethics, both written and understood.

5. To admonish members to comply with
exist ing FCC rules and regulat ions.

6. To be an influence to new amateur
operators o f the area in the o pe rat ion of
their station.

7. To promote good will and fell owship
among the members.

8 . To further the art of electronics and
encou rage prospective members -to pertfci
pate in the purposes of the club.

ARTICLE 111- MEMBERSHIP
SECTION 1. Eligibility fo r membersh ip in
the dub is se t forth as fo llows :
Any person is eligible fo r FU LL MEMBER·
SHIP provided that:

a . He holds a valid Amateur Radio Opere
tor/Stat io n license .

b. He indicates a desire to become a
member.
Any person who was included in the o riginal
o rganization of this clu b will be conside red
as a CHARTER MEMBER.
SECTION 2. To become a member of the
c lu b, a person who is eligible must furnish
his name, address, ca ll sign, telephone
number, and annual dues to the Secretary
Treasurer.
SECTION 3. Ho no rary Membership may be
bestowed on any eligible pe rson by a
majority vote of the members present at a ny
regular or special meeting. Honoearv mem
berships will not be for more than one year .
Honorary members will not have voting
privileges.
S ECTION 4 . Eligible persons residing in the
same household may be granted full mem
bership privileges by payment of $1.00
provided that one member of the household
has paid full annual d ues. AU members of
the same household shall have the same
anniversary date.

ARTICLE IV - MEMBERSHIPPLEOGE
Each member shall p ledge himself to adhere
to the best of his o r her ability to :

a . All applicable FCC rules and requla
t ions.

b. The requirements of this co nsti tu tion.
c . The By-laws.

d . The code of ethics adopted by the
c lub.

ARTICLE V - VOTING PRIVILEGES
All full members shall have full vo t ing
priVileges prov id ing they a re not del inquent
in their dues and assessments.

ARTICLE VI - EX PULSION
Members of the Club may be expelled in
accordance with such procedure as may be
established in the bylaws for violation of this
co nst itut io n, violation of the code of ethics
of the club, or for o ther conduct which
would tend to cause discredit to fart upon
the club ()I'" upon amateur radio as a whole.

ARTICLE VII - RESIGNATIONS
Any Member has the prerogative of resigna
t ion from membentlip in the cl ub and any
resi!J'lation will be recognized and accepted
when su bmitted to the Secretary in writing.
Resigned members wilt be restored to the
Clu b prospective membership list upon use
of the co rporat io ns o wned equioments.

ARTICLE VIII - GOVERNMENT
The government of the club sha ll be vested
in the Officers of the club. The Officers of
the Club shall be the President, Vice Pres
ident, and Secretary-Treasurer.

ARTICLE IX - MEETIN GS
S ECTION 1 Regular meetings shaH be held
as determined in the by-laws. A Ouorum
sha lt consist of 10% of the members.
SECTION 2. Special meetings may be called
for any purpose by any Officer of the Clu b
who sha ll preside over the meeting. A
Quorum shall cons ist of 10% of the mem
bers.

ARTICLE X - AMENDMENTS
This constitution may be amended in the
fo Uo wing manner:

a. Any proposed amendment sha ll be first
p resented a t any regular o r specia l meeting
f()l'" a pproval.

b. Pro posed amendments approved by a
majority vote of the members presen t at any
regular o r special meeting will be su bmi tted
to the e n tire membership for a vote to adopt
pro posals.

c . The Secre tarv -Treasu rer will ma il ere
posed amendments in the form of a vo ting
ballot to the entire membersh ip . The ballo ts
shall inc lude a self addressed envelope
plai nly marked to ind icate ballot.

d. Deadline date for return of the ballots
to the Secretary.Treasurer will be pla inly
indicated o n the ballots a nd return enve lopes
a nd must be at least five days prior to the
nex t re9J lar meeting.
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CLUB OWNERSHIP

OBLIGATIONS AND

DUTIES OF THE

e. The Secretarv.Treewrer will open the
ballots and determine the results of the vo te.
A two·thirds majority vote o f the member
ship shall be required for approval.

f. If approved, the proposed amendment
becomes effective immediately .

ARTICLE XI
RIGHTS
The Club shall have the privilege of own ing
property both real and personal and the
right to buy and sell in the club name
according to the provisions of the by·laws.

ARTICLE XII - CLUB STATION RIGHTS
The Club shall have the expressed right to
establish and ma inta in a clu b stat ion a nd to
establish operating procedures withi n the
privileges granted by the FCC.

ARTICLE XIII - TRUSTEE
The posit ion of Trustee shall be fill ed as
determined by the by laws.

The constitutio n shou ld show the
acceptance date and must be signed
by the Club Off icers and two wit
nesses.

The bylaws are where all the action
is, and they should cover every forsee
able circu mstances. As mentioned
befo re, changes will drive the Officers
and Members right up the wall. A
fa irly complete set of bylaws will look
like this :
BYLAWS:
ARTICLE I - CERTIFICATI ON OF
MEMBERS
Upon rece ip t o f application for membership
in the clu b, along wit h t he required d ues and
in fo rma tio n re q uired, the Secretary
Treasurer shall furnish the mem ber with
certificatio n o f mem bership in the fo rm of a
mem be rsh ip ca rd.

ARTICLE II
PRIVILEGES
SECT ION 1. Club Obligation : It shall be the
duty of eac h member to support the club
wit h his participation , anendence, time and
money to the extent that he feels 'obligated
to help make a success of the organization.
SECTION 2. Code of Eth ics: Each member
shall endeavor to abide by the Amateur
Code of Ethics to the best of his ab il ity .
SECTION 3. Privileges: All members are
urged to enjoy all privileges of the club as
outl ined herein and as offered during the
existence o f th is club.

ARTICLE III - DUES AND ASSESSMENTS
SECTION 1. Each member is required to
pay annu al dues at the time of joining the
club and at the end of yearly intervals
thereafter. The annual dues shall be $12.00
which may be pai d in the ca lendar quarters
by Tra nsie nt Perso ns, Stu de nts and Sen ior
Citizens.
SECTION 2. The Secretarv -Tre esurer will
notify al! members of their expiration dates
and the date whic h they become delinquent .
SECTIO N 3. Any delinquent member may be
re instated at any time. His anniversary date
will be changed to reflect the date of
reinstatement if the deliquency exceeds
three months, provid ing the detinoeeot
member has not used the corporations
equipment dur ing the del inquent period .
SECTION 4. Family members annual dues
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shall be $ 1.00. Family members are those
persons who reside in the same household as
a full member who is the head of a family .
All members in the same household shall
have the same anniversary date. Family
members shall meet the requirements of full
members under Article III of the Ccnstitu 
tion.
SECT ION 5. Special assessments may be
voted by twc-ttnrds of the membership,
provided ho"",,"ver, the entire membership is
notified in writing the purpose and amount
of the proposed assessment at least thirty
days p rio r to the meeting at which the
assessme nt is to be vo ted upon.

ARTICLE IV - ELECTION OF DFFICERS

SECT ION 1. On o r about Septem ber 1st o f
each year, the Secreta ry-T reasurer sha ll
not ify a ll mem bers of the c lu b that the
a nnual e lection o f Officers will be held at
the re~lar meeting of the clu b during the
month of October.
S ECTION 2. The te rm of o ff ice o f any
Officer o f the club shall be One calendar
year, beginning January 1st and ending
December 3 1st.
SECTION 3. Any Officer may succeed him
self in office, if elected.
SECT ION 4 . At the regular meeting in the
month of October, the presiding Officer will
accept nominations from the floor. An
election will be held and the candidate for
each office who receives the majority vote of
the members p resent is elected. Secret ballot
will be used.
SECTION 5. Nominees fo r office shall give
thei r approval before becomi ng a candidate
for office.

ARTICLE V - DUTIES OF OFFICERS
The duti es of the Officers shall be such as
their t it les by general usage would ind icate.
Specifica lly, the Preside nt sha ll preside at all
meetings. He is an ex-off icio member of all
committees. He is the sp okesman for the
clu b at all o ff icial funct ions. Th e Vice
Preside nts duties sha ll be to tak e over a ll the
dut ies of the Preside nt in the absence of the
President. He shall have all t he authority of
the President when acti ng in the Presidential
capacity. He shall assist the President in all
activ ities and purposes of the club. The
Secretary-Treasurer's du ties shall be to keep
the minutes of each meeti ng. He will keep an
accurate financial record for the club. He
shall f ile all reports and documents requ ired
by any governmental agency. He will be he ld
p e rso nally resp onsib le fo r the funds
entrusted to him and give an accounting to
the clu b o n req uest. All o ff icers w~I, upon
the completion of their te rm of office , tum
all prope rt ies belonging to the club to their
e lec ted successors and assist the succeed ing
Off icers to learn t he necessary tasks required
for good government o f the club. The
Secretary Treasu rer will give an accou nting
of the c lu b members o n request.

ARTICLE VI - TRUSTEE
The Trustee posit io n shall be f illed by Walt
Ho ban WA5XXX, unt il such t ime that he or
the clu b, by a majority vote at any regular
meeting, determ ines tha t the o ffice be filled
otherwise.

ARTICLE VII
TRUSTEE
The t rustee shall be charged with the
responsibility of ca ring for the physical

p roperty of the clu b, as well as ac ting in the
name of the clu b in matters that may require
official trustee action with the approval of
the governing body ,

ARTICLE VIII - VACANCIES
SECTION 1. A vacancy in the off ice of
President shall be filled by the Vice
President.
SECTION 2. A vacancy in the office of
Vice-President o r Secretary-Treasurer shall
be filled by a majority vote of the members
p resent at a relJ.l larly scheduled meeting or
at a special meet ing.

ARTICLE IX - COMMITTEES
SECT ION 1. An Execu t ive Committee shall
be esta blished as a stand ing committee. This
co mmittee shall con sist o f the Vice
Preside nt, Secretary-Treasu rer, and Trustee.
Du ties o f this co mmi ttee are to ac t for the
clu b under the provisions of Article XI of
the Constitution and Article XII I of the
bylaws.
SECTION 2. Specia l o r Stand ing
Committees may be appointed by the Pre
siding Officer at regular o r special meetings
that may be necessary . These committees
will functio n for the club's advantage a nd
will be terminated upon completion of the
assigned tasks.

ARTICLE X - MEETINGS
SECTION 1. Regular monthly meetings shall
be held at a time and place announced by
the governing body . Notification o f the
membeflhip will be by the best means
available under the circumstances.
S ECTION 2, Special meet ings may be call ed
as p resc ribed by the const itution.
S ECTION 3. Robe rt's Rules o f Order,latest
ed ition, sha ll be recogn ized as the authority
of procedu res governing any re gu la r o r
special mee ti ng, wh en no t in conflict w ith
the const itu tion a nd these bylaws,

ARTICLE XI- EXPULSION
A member may be expelled from member
ship in the clu b in the following manner;

a. Proposed expulsion of a member shall
be openly disc\lssed at regu lar or special
meeting and the reasons for expulsion
explained.

b. The Secretary-Treasurer shall notify
the affected member at least seven days in
advance of the next regula r scheduled meet·
ing. at which time a vote of the members
will be taken.

ARTICLE XII - CODE OF ETHICS
A code of ethics, modeled after the code of
e thics of the Ame rican Radio Relay l eague,
shall be approved a nd adopted, and ad he red
to by t he members o f th is c lub.

ARTICLE XIII - OWNERSHIP AND
TRANSFER OF PROPERTY
The club ma y own property as provided by
in the Const itu t ion. An y purc hase o r sale of
club property must have the approval of the
majority of the me mbe rs p resent at a regu lar
o r special meeti ng. This does not exclude the
Trustee from making or authorizing others
to make repai rs to the station equipment o r
any corporation owned property to keep
said properties fully operational. The cce-
ating budget of the Trustee will be approved
by two thirds of the membership present at
any relJ.llar meeting.
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ARTICLE XIV - APPOINTMENT OF
CHAIRMAN AND COORDI NATORS FOR
SPECIFIC TASKS
The President sha ll appoint members to
tasks of chairmanship and coordina tors to
enable this club to accomplish those
necess.a ry for the good of the organization.
These job titles will be: EMER GENCY
COORDINATO R EDITOR of the CLUB
BUllETIN, PAR LIAMENTAR IAN, CLUB
AMBASSADOR. and REFRESHMENTS
CHAIRMAN. These persons will be direc tly
responsi ble to the Executive Committee and
will attend Execut ive Committee meetings as
invited.

ARTICLE XV - DUTIES OF EMER
GENCY COORDINATOR
The Eme rgency Coordinator shall:

a. CondJct the Sunday Ni!1l t Rou nd-up
Contes t and insu re th at proficincy of the
systems of the corporat ion is in keeping with
the public interest . He sha ll insu re that the
rules of the contest are curre nt and appli
cable for various contingencies in wh ich
Amateur Radio may assist.

b. Maintain a pyramid alert system of
mobile and t ransportable radio stations that
can fuUiII exi$ting communications requir~

menU fo r ttus local area of th i$ club. He will
insure his own and his replacements eva ua
bility to meet requirem ents of severe
weather and disasters in which amateur rad io
can assist .

c . He wi ll conduct a test of his alerti ng
system adopted by the club at noon on
Saturdays.

ARTICLE XVI - DUTIES OF EDITOR OF
THE CLUB BULLETIN
The EDITOR shall:

a. Accumu late , ed it wh en necessary , and
publish news from the nat iona l magazines
fo r Amateu r Radio .

b. He will caovess th e O ub Officers toe
ma ter ial for the clu bs bulletin.

c . He will insure tha t the bulletin is
published in a timely manner at the lowest
available cost and th at the size will fit the
mailing budget of one ou nce f irst class to
eac h m ember , p ro sp ec t ive member,
exchange club bulle tin s, and all edito rs of
VHF-FM Column s in the nat ional amateur
radio magazines.

d. The Editor wi ll also perform all o ther
publicitv tasks in the best interests of the
club.

ARTICLE XVII - OUTI ES OF PARLlA·
MENTARIAN
The Parliamentarian sha ll :

a. Decide all questions of o rder at regula r
o r special me etings.

b. He shall interpret and en force Rober t's
Rules of Order at all meetings.

c. Assist the Secre tary -Treasurer in main
taining the card file of prosoective members
by noting new stations which use the cnrpor
anore equipments and forward call sign,
name and address, and date that the systems
were used.

ARTICLE XVIII DUTIES OF
AMBASSADOR
The Ambassador shall:

a . Attend all area, regional, and local
coordinating grou p meeting; scheduled for
the betterme nt of VHF· FM.

b. File written report with the Secretary-
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Treasurer upon comp le tion of scheduled
coordinating group meetings.

c . Read the written report at the next
regular business meeting in the category of
o ld business.

ARTICLE XIX - DUTIES OF REFRESH·
MENTS CHAIRMAN
The Refreshments Olairman shall:

a. Provide coffee and donuts at all rt9Jlar
and special meeting; from the resources of
the clu b treasury .

b. Insure timely preparat ion of th e
refreshments at all meeti ngs.

ARTICLE XX - CONTROL STATIONS
Contro l Stations for the corpora tio ns equip
me nts will follow guidance established by
the club stat io n Trustee. The guiding infer
ma tion wilt be called the Standard Operating
Procedures for Control Stations. Control
sta tio ns a llowing erro r o r viola t ion to occur
will be placed in probationary status. Con
trol Sta t ions with th ree or more documented
erro rs or viola tions will be removed as a
Control Station and will return all corpora
tion property to the Trustee.

ARTICLE XXI - FINES AND LITIGA
TION
All responsible members and peosoective
members and users of th e corporat ions
owned equipments will f ile th eir emp loyer
information with the Secre tary-Treasurer.
This info rmation will be used to recover
expenses and fines incurred by violations of
the Federal Communications Commissions
Rules a nd Regu lations. This bylaw
establishes an automatic lien on wages,
sala ries, and other compensation paid to any
member, user, or other involved third partY
when using the corporat ions equipments.

ARTICLE XXII - NON-PAYMENT OF
DUES BY PROSPECTIVE MEMBERS
Pro spect ive members and use rs of th e cor
porations equipments who decline to pay
the annual dues after six invitations shall be
remanded to t he " LOSERS LIST." This list
will be prominently displayed a t all regular
meeting; of the club. Art members are
discouraged from engaging or contacti ng
listed non-paying persons through the cor
porations owned eqe lpments . This bylaw is
void duri ng emergencies as declared by the
non-paying persons.

ARTICLE XXIII - HONORARY ME M
BERSHIP FOR DEALERS AND OTHER
COMMERCIALS
Any person in the category of DEA LER,
COMMERCIAL ENTRANT, or o the r, and
any and all relatives thereof shall be
tendered honora ry membership with all
righ ts and privileges thereof. This includes
those persons who are engaged in the rad io,
electronics, and all ied businesses as a dealer,
importer, wholesaler , broker, o r manufac·
turer, and all their rela t ives. Further defined,
this shall include those persons who possess
State Sales Tax Permits and wh o file Internal
Revenue Service Schedu le "C" in the con
duc t of thei r business. Rela tives includes
perso ns resid ing in the same household as
the above subject ind ividua ls.

ARTICLE XXIV - TONE ALERT SYST EM
The adopted tone alert system shall consist
of 1000 Hz signal of ten seconds dura t ion.

This tone will be used to alert the member·
ship of severe weather and disasters throu!1l
the corporations equipments. All members
a re encouraged to use appara tus to intercept
the tone alert .

ARTICLE XX V - NAMEBAOGES
All members are encouraged to display the
clubs adopted namebadge at all meetings and
functions of amateur radio. The namebadge
be red and biege with the state emblem.

ARTICLE XX VI - RECRUITING NEW
MEMBERS
T he Secre tary-Treasu rer will send an
invitation-to -jo in letter to a ll prospect ive
members and users of the corporations
equipments. He will note on the card f ile
cards the dates that the letters are sent.
Pro spect ive members and users who decline
to jo in will be remanded to the losers list in
accordance with Article XX II of these
bylaws. Invita t ion letters will be mo nth ly
and not with the club's bulletin.

ARTICLE XXVII - SUNDAY NIGHT
CONTEST RULES
The Emergency Coordinator will init iate the
Sunday Night Round-u p contest usually
only during the summer months or during
the perio d when daylight saving t ime is in
effect . Specific rules as fo llows:

a. Contest rules will be transmitted on
frequency to a lt part ic ipants.

b. Executive committee will be umpires
for point subtraction.

c. Contest a rea will be restr icted to
Tarzanial Countv.

d . The Contest Control Station operated
by the Emergency Coordinator will record
starting and ending mileage of partic ipants.

e. Par t icipants are encouraged to use
procedures th at expedite message handling
and circuit t raff ic .

1. All part icipants must be mobile
stat ions.

g. SCOR ING: Part ic ipants scores are
determined as follows :
Signal 82, accident with injury , 100 points 
Signal 76, collision with any object , no
injury , 75 points - Stop signs missing or
knocked down, 50 points - Signal lights
malfunct ion or inoperative, 50 points 
Power lines on th e ground, sparking or
arcing. 50 points - Fire, bu ilding. grass or
smoke hazard, 25 points - No barricade at
manhole cover off, excavation, etc., 25
points - Stalled or illegally parked vehicle in
traff ic, 25 points - Trees, weeds, or
vandalism coveri ng traffic signs, 25 points 
Warn ing flasher lights no work ing, 25 points
- No barricade at chughole in t raffic lane,
10 points - Debris, glass, gravel, tree limbs,
t rash in street, 10 points - Loose domestic
animal, horse, cow, dog, 10 points - Dead
domestic or wild animal in t raff ic lanes, 10
points - Loud outside burglar alarms, 10
points - St ree t marke r sign down, missing.
o r van dalized, 10 points - Na tural gas odor,
5 po ints - Mi leage, points per mile 5.
SUBT RACTE D POINTS:
Imp roper location t ransmitted · 25
Doubl ing over th e frequency in use -25
Improper procedure ·10 Low audio
quality ·5.

h. Contest winner will be the mobile
station with the hi!1lest point total.

i . All contest point standings announced
at conclus ion of contes t.
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j. Contest period wilt generally be two
houn, fr om 7PM to 9 PM.

k . Contest seu ion automatically
te rminated in the event of disaster.

ARTICLE XXVIII - AMENDMENTS
These by laws may be amended by a majority
vote of the members p resent at any regular
o r special meeti ng of this club.

Having a proposed set of Consritu 
tion and Bylaws does not mean that
you will be able to get th em adopted
by the membership. The experience of
the local club ind icates certain areas
of q uestion which result in much
haggling. A big problem area seems to
be the reasonable amou nt of member
ship that constitutes a Quorum.

A big argument for having 10% as
the quorum is simply because that is
what it is in the U.5. House of
Representatives. Just as sure as you
make it larger, there will always be
some major event that will conflict
wi th a very important meeting date.
The major event may be anything
from the county fair to the new TV
show season. Keeping the quorum
small probably results in larger etten
dence at the meetings since more
persons will attend just to make sure
that a minority will not run away with
things of the corporation. As you can
see, big haggl ing area is needed when
it comes to discussions about the
quorum

Another head clunking deal is the
honorary memberships for the dealers
and commercial entrants who are in

the radio business. A likelihood exists
that these persons may very ~II be
some of t he biggest supporters of the
local repeater, however: they are also
the same persons who the tobbvesrs
can get to shou ld the pressure be
increased to "end amateu r rad io."
Recent magazine articles have dealt
wi th this subjec t with art icles such as
"Amateu r Radio's Last Year," and
"Sneaky Proposal." It may cost your
club a lo t of money from the stand. .
point of free membership, but that is
probably better th an no club at all for
amate ur radio in two or three years.

Much teeth gnashing can be caused
by the Control Station bylaw. The
question is, just how do corporations
handle this multi-headed monster of a
person acting in behalf of the Trustee
who in turn is designated with respon
sibility of the corporations interests?
Catch on to that snakey deal. The
Trustee is appointed by the club.
Every thing he does is in accordance
with the FCC rules and regulations.
That includes appointment of the
control sta tions. The event of a con
tro l sta tion mak ing qu antit ies of boo
boos and getting cited more than once
must be covered in t he bylaws. Such a
bylaw may make it difficult to get
volunteers to act as control stat ions,
but that simply is the breaks of the
game and another reason to write
your Congressman about the un
reasonableness of the FCC. To remove
a control station and add a new one
costs S8.00. Cannot allow that to

happen too many times In anv one
club.

A similar problem area covered in
the bylaws is concerned with fines and
litigation. Hopefully, no repeater
group will ever get into a four way
lawsui t. This would be a simple case
of perhaps profanity o r broadcasting,
and involving some user of the corpor
ations eq uipment, the Trustee, a con
trol sta tion, and t he Feds. The Federal
rules and regulations seem to put the
monkey on the Trustees back , but in
reali ty , it will always be the user who
will actually commi tt the violation,
and do so quick ly in a manner that
the control station doesn't have time
to hit the kill button. Simp ly, the
corporation here is not ready to pay
some one's fine . The corporation was
not organized to protect the hard case
or semi.nit wit, but to enable opera
tion of a repeater .

It has al ready happened here and
likely has in other places. The c ircum
stance was a cold wi nter day and a
ha rd to sta rt auto. The unknown
subject apparently had two rad io
equ ipped autos, and had the woman
of the house, likely unlicensed, oper
ating the vehicle in tow. Needless to
say. when she did not operate the
brakes at the proper moment, there
was much profane advice and direc
tions given.

All the luck in the world to you
and yours in your Repeater Govern
ment.

. • .W50JZ
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Ken t A. Mitchell W3WTO
1004 Mulberry Avenue
Hagersto wn MD 21740

THE HEATH

H EATHKIT
c

AC POWER SUPPLY

PO W E R

HWA-202-1 AC Power Supply

T he HW A-202-1 power supply is
intended for use as a companion unit

for the Heath HW-202 2 meter FM Trans
ceiver when that rig is operated at a fixed
QTH wh ere ac power is available . However,
the fea tures of this supp ly also make it a
very fine general duty, 12 V, 2 ampere
source fo r operating misce llaneous so lid
state receivers, conve rters, amplifiers or
experimental circuits on the bread board.

Outpu t voltage is inte rnally po tentio
meter adjustable from 10 to 15 V and is
comple tely regul ated with in 1Y,% from no
load to full load (2.2 a mps) . In addition to
conventional circuit breaker protection , the
unit is electronically protected from current

This Photo shows diode D4 with cathode
band painted on wrong end.
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ove rload (sho rt c irc ui t) by the integrated
circu it sensing arra nge ment which is the
heart of the regu lato r circuitry. Voltage
fro m the ac plug up to the dc regulator is a
co nventional transformer-d iode bridge recti
fier capacito r filter circu it. . .but between
this point and the output connector is a
large regulator transisto r whose emm ito r 
co llector path is in series with the power
supp ly's load. The base of this transistor is
biased by the lC outpu t which is determined
by its comparing a zener diode refe rence
voltage with that of th e output voltage.

Assembly of the ki t is very simple and
can be accomplished in less than 2 hours.
Most of the components are mounted on a
small etched circuit board and this accounts
for the rapid assembly.

Upon comp le tion of my power supply , I
plu gged into a nearby ac receptacle, placed
the unit's power switch to the ON
positio n...and promptl y popped the circuit
breaker. This bordered on discouraging. I
rechecked the wiring. Noth ing. I checked for
cold or bri dged solder join ts. Nothing. I
checked the marked polari ty of the electro
lytic capacitors and diodes. Looked OK. I
rechecked the wiring. Noth ing. I unsoldered
the transforme r leads and measured resis
tances in a search for shorted windings.
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Checked OK. I rechecked the wiring. Noth
ing. I removed the regulator transistor and
made emitter to base and base to collector
resistance readings. Read OK. I rechecked
the wiring. By now the power su pply was
almo st back in the unassembled condition
that I had started with two hours earlier!
Finall y, while checking the front-to-hack
re si s t ance of the diode rectifiers, I
discovered a curious thing...o ne of the
diodes had the cathode band painted on the
wrong end! After turn ing the diode around
(and reassembling the power supply), every
thing worked as advertised . In all of my
years in electronics, this was the first time
that I ever encountered a mismarked co m
ponent, and it was certainly not the fault of

the Heath Company, but it is something to
look for when almost all else fai ls.

As a final check prior to placing the unit
in service, I connected an o scilloscope to the
o utput leads and, with the vertica l sensitivity
at .05v/Cm, was unable to detect any ripple
component of the de voltage. Under load,
using an HW-202 in the transmitting mode,
less than 10 millivolts peak-to-peak ripple
was observed, which for practical purposes is
negligible.

Priced at $29.9 5, the HWA-202-1 rates a
"good buy" as an accessory unit for the
HW-202 transceiver, which it matches in size
and style, and as a well regulated 12 V
source for the ham shack.

.. .W3WTO

HOW TO BE SURE GabeGargiuJoWAIGFJ
17 Whitney Street
East Hartford CT 06118

THAT HAM RADIO

HAS A FUTURE

T he best way to protect something is to
get someone powerful to look "after it.

The fact that y ou, the ordinary person, want
to safeguard amateur radio means nothing.
The o nly way to guarantee a future for ham
radio is to get business behind it. Look at
what the electronics manufacturers are doing
to keep and expand CB!

Big business is not going to care one hoot
about ham radio if you tell it how great and
wonderful ham radio is. or what worthwhile
things are accomplished on the air. They will
begin to care only if the ou tlook is good for
profit.

Yes money - the root of all evil. That is
what will make company presidents sit up
and ask, " What in hell is ham radio?" If they
realize that there is money to be made on
the hobby o f those crazy nuts, they will take
pains to protect it. Money will be spent to
influen ce legislation on o ur behalf. Subtle
pressures will be fe lt by government officials
at all levels. Better yet ele ctronics manufac
turers will continue to produce ham gear at
compe titive prices. They will promote ham
radio and introduce young people to it. All
this will expand the hobby and cause it to
grow.
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Nice - birt it won't happen unless some
money starts to flow into the treasuries of
the makers of ham gear. This means that
you , Joe Ham, must get out and buy .
Purchase ham gear. Buy new equipment .
Don't spend y our money on cigarettes.
Forego the luxury o f a new air-conditioned
car. Instead , buy a quad and a 40 foot
tower .

Buy! Buy new transceivers, receivers,
transmitters , antennas. Get into two meter
FM and ATV. Get that scope you always
wanted. When your wife asks where all the
money is going, tell her that it is to insure
that ham radio has a fu tu re, and to protect
your investmen t in all that ex pensive equip
ment . Remember, you aren't wasting money
or indulging yourself - you're only protec
ting y our investment. Besides, you're helping
to creat jobs in the electronics industry.

How can you resist now, knowing aU the
benefits o f buying more radio gear? Just
thumb through this maga zine and you 11 find
page afte r page of luscious goodies just
waist ing to be bought. Prote ct yo ur invest
ment. Be Sure ham radio has a future. Buy.
Buy . Buy .

. ..WAiGFJ
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sink right o n the case (the ICs case is
grounded so no mica insulators are needed).
With such a heat sink the circu it will provide
up to 1a at 5V_ With the IC mounted just on
the case, but without a separate heat sink
with fins, the maximum current output will
be somewhat less, but probably still above
y,a.

The secret of the circuit, of course, is the
regulator Ie. Not only does it provide
excellent regulation and practically eliminate
any ripple o n the output, but it is a lso
short-circuit proof - you can short the
outpu t of the supply and no harm will be
done. It also shuts itself off in case its
temperature gets too high, in o ther words,
no damage will be done if you skimp o n the
heat sink - you just get less ou tput current
before it shuts o ff.

The 5V output is perfect for 7400-series
and o ther TTL ICs, as well as most DTl and
ECl circuits. Since RTl ICs need only
about 3.6V, you can add an optional o utput
for these ICs by just adding two diodes and
o ne more electrolvtic.
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Peter A. Stark K20A W
P. O. Box 209
Mt. Kisco NY 10549

N o w that some 740o-series TTL
(transistor-transistor-Iogic) digital inte

grated circu its are available for as low as 20¢
. apiece digital projects a re getting more
popular among hams. Here 's just the right
power supply to make your digital experi
menting easier.

As shown in Fig. 1, the supply consists of
a simple bridge rectifier, fairly heavy fil
tering with two 2200l'f electrolytics, and
regulation with an lM309 K integrated cir
cuit regula tor. As shown in the photos, the
lM309K is mounted o n an aluminum heat



PRESCALER MODEL PD-301
$55.50 p lus $1.50 postage

Model PO 301 ,~ a 300 MH z orescerer desrqned to e~tl!nd the range of
your counter ten times . Th is p'l!sca ler has a bUIlt-in preamp with a
senslllvi ly of 50 mV ill 150 MHz, 1(10 mV al 260 MHz, 175 mV at 300
MHz. The 95H90 scaler "rated ill 320 MHz. To 'nsu", enough d,I\Ie 'or
all coun '","-, iI post amp. WilS OOol\-ln. T~ pre.,-,p has II self conl.llned
~r $Upply '~"'red ill 5.2V • .08'l0. [Input 50 Ohms, Outpul HI ZI

Fig. 2. Inside the K20AW power supply.

To reduce power supply feedthrough of
logic signals from one circuit to ano ther,
place the 1OOllf and O.lllf capacitors as close
as possible to the two output terminals, and
use short leads. In addition, do n't forget that
TTL ICs generate very shor t spikes on their
power supply lines, and therefore you wi ll
need additional bypassing inside your cir
cuitry itself. Every four or five ICs (at the
most) should have their own 0.1 or O.Olllf
disk capac itor connected di rectly from the
+5V line to the nearest grou nd, using the
shortest possible leads. These additional
capacitors should be as close to the ICs being
fil tered as possible. In reall y severe cases,
you may have to connect these capacitors
right at each lC.

Chances are good that you won't need a
bigger supply than this; we've used it to
power a freq uency counter with over 30
TTL ICs which only took slightly more than
Jl,a. Not many projects will ever need more
than 1a. But if you do need a bigger supply,
don 't try paralleling the LM309K regulators
to increase their current capacity , since they
will not share the current equally . The best
bet would be to make several se parate
supplies, which share only a common trans
former, rect ifie r and brute-force filter (at
least 4000llf per ampere) . Each output
would then be separa tely regulated, and
would drive a separate part of the circuit.

... K20AW

th.CUBEX

/

All orescere-s are shipped m a 4 " bV 4 " by 1%" cabine t All are wired
and calibrated.

~BE~G~A~S
QUAD KI·TS

All mlLo-;d-;el'-s- . -va- ,-C' ."be'le:':":~';;'"W"I:;D:':E':'>;-SPAC E0 "

2 ElEMENT-3 BAND KIT SPECIAL
CO NTENTS ONLY

• 8 Fiberc'·n Arms-Ikyb lu e color $89.95• 2 End Sp ider. (1 p c, ca,tinlls)
• 1 Boom/Mnt Coupler-h.d.

aluminum "".lIabie APO
• 16 Wuploc k Sp read'!r Arm Cla mps Ad<I $9,SO lor Pf'D
• 1 CUBEX QUAD I ndruction Manual Ft'1 . ConI. U.S.

2 3 4 Of more element Quads avallablf! Sf!nd 25, (cash or
stamp,» for complete set of catalog sbeets. s~s & pnces

CUBEX COMPANY
P.o. Box 13 1, Altadena, Ca li fornia 91001

Phone: (213) 798-8106

YOU CAN·l SAY " QUAD" BETTER lH AN " CUBEX"

"CHOICE OF THE OX KINGS"

." rl""lor r ~ rJ~1 roo r roo,,-CI
' t,\.....~ ~t -J

1401 NORTH TUCKER
SHAWNEE. OK 74801
405·273-1598

44 73 MAGAZINE



•

F. H . Ryder VE1A1L /GT
Bsc M. Eng. P. Eng.
(M) 1EEE C. Eng. Fl EE
VEl AlL, VEl GT, XM65·2239

THE ET NET

T he Sain t John River r ises in the State of
Main e, and fl ows hal f of its total length

northward to the very tip of Main e, th en
turns southward a nd fl ows through the wes t
and ce ntral part of the Canadian Provi nce of
New Brunswic k.

Th ere are no flood control dams o n the
Saint John River in northern Main e, a
conservationis t's paradise, and consequen tl v,
by the time a large rainfall in Maine reach es
New Brunswic k, littl e can be don e except
" ru n fo r the hills. " This ca n be done quite
easily on most stretches of the river, with
o ne exception; just east of th e ca pital c ity of
Fredericton, th e northern ban k of the river
fl attens into a flood plain whic h forms the
ma r k e t garden area of centra l New
Brunswic k. Slightly more than 1000
dwellin gs and about 150 farms are located in
the 40 mil e stre tch of in terval land. Most
years the SI. John River floods its banks and
gently submerges the area . When the water
subsides the furth er e nric hed thick blac k so il
will grow mo st a ny thing - fast !

On the last weeke nd of April 1973 such a
gentle innudation was taking place, however,
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in Northern Maine a nd New Bru nswick the
eq uivale nt of an additional eight inch es of
water lay in the woods in th e for m of snow.
On Satu rday, April 30, Northern Maine and
Northern New Brunswick experienced in the
order of 2 J1, inches of warm rai n wh ich
would have been bad enough in itse lf but it
also melted the snow and to repeat a famous
say ing, " then the fu n began ." With in fo ur
days, the previously recorded record flood
level in Maugerv ille - Sheffield set in 1887
was exceeded by some three feet and pre
viously accepte d levels of preparedness fo r
flooding were proven to be inadequ ate.

The Emergency Measures Organizat ion
(EMO) here in Canada has of recent times
been giv ing more serious consideration to
civil eme rgencies of reaso nable magnitude
and pro bability. In ea rly 1973, the New
Brunswick Amateur Rad io Associat ion was
asked to define what sort of communica
tio ns capability could be provided in an
e mergency and in due course a brief was
p repared and presented to EMO.

Little was it then realized th at less th an
three months a fter completing that report, it
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would form part of the discussion papers
during the organizational meeting of a
massive flood rescue and relief operation.

The Flood Forecasting Task Group is a
joint effort of Federal and Provincial Depart
ments of the Environment and N. B. Power,
an electric utility with hydro generating
stations on the river. This year the task
group was located in an office of N_ B.
Power and fortune dictated on that wet
Saturday evening that I visit the task group
and come upon the organizational meeting
of the rescue operation. In due course, the
opportunity was given to define once again
the services that could be provided by Radio
Amateurs and within one hour the "Wet
Net" was in operation on 80 meters with
VElTC, BM and ACA alternative as net
control and on two meters a station was set
up in one of the N. B. Power offices taken
over by EMO for the emergency operation;
this gave us a completely independent com
munications link with the EMO office
should the telephone circuits become inade
quate.

It was emphasized to EMO officials that
our automatic repeater VEl GT gave solid
coverage of the low lying area and that we
could assure direct communications with
their field staff anywhere in the area. As a
test of this VEl AJT (now AKT) a hand held
unit was dispatched with a helicopter patrol
unit early Sunday moming and provided the
EMO official doing the patrol with commun
ication directly with his confreres in the
office.

On Sunday morning the record flood was
still only a forecast and the water in Mauger
ville - Sheffield was as yet some feet below
previous record levels. A road patrol was
then mounted using a large utility vehicle,
with VEl AEK, (now HL) in operation.

N. B. Dept. of Agriculture representatives
were on board and the purpose of the patrol
was to advise each farmer of the impending
increase in the water level and to evaluate
the situation of each so that subsequent
rescue operations would be as effective as
possible. The patrol barely made it back,
with water well up on the tires and sitters on
the front fenders peering down through the
water to ensure that the driver stayed on the
road.
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The rest of the day was spent in prepara
tion for rescue by means of scows, barges,
ferries and military amphibious vehicles.

There is a saying "Nothing like good
service is so effective in increasing the
demand for that service." I won't say how
good our service was but we began to get
swamped with demands, Hand held units
were required on board the rescue craft and
base stations were required at the mar
shalling points where livestock was to be
transferred to transport trucks. This was
obviously beyond the resources of
Fredericton Amateurs and a call for two
meter equipment and operators for 24 hour
a day operation was made on 80 meters.
And did it come? You bet! A contingent of
9 from Saint John led by Ken VEl AVA and
one of 6 from Moncton area led by Ron
VEl SH and Reed VEl NU, who brought
walkie-talkies, Don VEl DK came 300 miles
from Truro, Nova Scotia to lend a hand; this
gave us a total of 33 operators. Ken and Ron
covered the marshalling points at Burton,
across the river from Maugerville and the
others manned the boats. The object being
that anyone requiring assistance could get it
with the least possible delay. A battery of
telephones had been installed in the EMO
temporary headquarters and from th is co
ordinating centre rescue craft were dis
patched from the Burton marshalling point
by amateur radio. The net also proved of
value to the rescue craft when one got both
propellers tangled in a barbed wire fence and
another lost its engines and grounded.

I would be remiss in not mentioning the
part played by the several GRS (CBj clubs in
support of the operation. Base stations were
in operation both at Burton and the EMO
Headquarters on a 24 hour basis and many
CB equipped small patrol boats made reports
of conditions. Many of the transport trucks
hauling livestock were CB equipped and
were more effectively dispatched than would
otherwise have been possible, particularly as
the scows would often miss their scheduled
landing wharf and be swept downstream to
the next one. Much co-ordination was
needed to get the trucks and the scows to
the same wharf.

The rescue operations were complicated
by the fact that to reach the barnyards
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rescue craft had to cross over the' highway,
covered by only 3 to 4 ft. of water and
consequently, only very shallow draft vessels
were of use. The operation continued
through Monday, Tuesday and Wednesday,
dawn to dark; navigation on the river after
dark was too risky.

Government offices and the legislative
buildings also suffered from the flood, and
we soon found that the Premier's temporary
office was just down the hall and he, as well
as various ministers, came in from time to
time to inquire about various things and
were briefed on the role of amateur radio in

. -. -
the emergency effort, in addition to gelling
the answers they came for.

On Tuesday night the 200 prize cattle of
Gerald Hoogendyk stood on dry land with a
foot to spare. On Wednesday morning, they
stood in icy water belly high when the
Second Field Artillery came to take them
out. By now these cows were in panic and
the sound of roaring motors as the soldiers
executed an aquatic roundup was drowned
out by bawling cows and calves. Often the
men were obliged to jump into the icy- - - . . .. .
waters to assist an animal to get on board
the scow. At Waterbury's farm, having
rescued the 30 cows from the corral, one
brave lad went in to get the 1800 lb. bull
and was promptly thrown out through the
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fence. Doug Nielson, the EMO Rescue Co
ordinator, 6'4", 200+ lbs, then went in and
after running the bull around the corral
several times made for the scow. Both he
and the bull got on all right but couldn't get
stopped; two cows and several soldiers were
pushed right over the other end of the scow,
,A helicopter patrol later reported seeing a
scow crossing the river with 30 cows and a
group of soldiers -crowded up in one end
while a large bull glowered at them from the
other.

At Henry Shullenbeld's farm, there was
another problem of slightly different dimen
sion: 300 pigs, and time was of the essence
in this evacuation because pigs can't stand
cold water very well. It was the same thing
all over with the action speeded up to almost
comic proportions to the tune of the high
pitched squeal of the pigs.

Communications by now had been
worked down to a simple routine, with
operation on 94 simplex between the rescue
craft and Burton, and via VE1GT for other
operations. On Thursday morning we were
advised by EMO that since things were now
tapering off they wished to rely on the
commercial and military communications
systems for the balance of the Maugerville 
Sheffield operation.

The crest of the flood was now proceed-
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ALL ORDERS POSTPAID - PLEASE ADD INSURANCE
MINIMUM ORDER - $5 U.S. /S1 5 FOREIGN

LA TEST L/STS ' at . tamp

OTl SALES $.25
930 Du,,14-inpul NAND GA TE . ea.:1l, 101$1 zs
946 Quid 2·inpul NAND GA T€ A.N . lQ?
962T"p"'3~flI)utNANDGATE v 1ofiJ( V$ l5. 00

VOLTAGE REGULATORS
MF C 6034, variable to +20V. 2llOmA . . .. . . . . . . , S1.00
Ml7805 , 7806, 7812. 7815, 7824, pos.voltage, lA $2.50
Me 79 12, 7915 n~. vo!l a9l', lA . $2.50
723G variable '2 to 3 7V. I SOmA. house numbe d. . . S.7Q

...VEl AIL/GT

In co nclusion, th ere are several observa
tions o n emergency communications that
can be made o n the basis of this operation:

1. The a mateur is there to p rovide a
co mmunications service and not to involve
himself in the operat ion, th at 's the problem
of the emergency official s. Just pass the
traffic and give th em direct access when they
need it to sort ou t a difficult problem.

2. The most ineffective repeate r has a pair
of ears and a mouth. Traffic handling is o ne
area where hams as well as CBe rs alike fall
down ; fo r th is reason, and my observation
that emergency officials seem to prefer \0 be
able to talk directly to their counterparts, I
recommend that when such a need is evident
HF-VHF and CB patching be used where
repeater links do not exist.

3. Frequencies and repeaters used in the
emergency must be kept free of chatter. It
gives a te rrible impression unless the statio ns
interfacing with th e emergency o rganiz ation
uses earpho nes and net co ntrol quiets every
body down whil e the emergency officials are
a t the mike. This is hard to do on VH F,
worse on HF and well nigh impossible on
CB.

4. Patrol vehicles must report what th ey
see, without assumptions, or opinio ns, and
do it briefly , clearly and slowly. Many a wild
goosec hase has been precipi tated by th e
embelleshment of report, Checking up on
such reports is easier to do when the
reporters can be grill ed directly rather
through a nu mber of relay stat ions.

5. It is my opinion that in su bsequent
emergencies of this magnitude the use of
VHF and repeaters is a must. Means must be
found to erect temporary repeaters during
such eme rgencies in areas not permanently
served and to link them on VHF full time or
patch them o n HF when necessary, to the
emergency control centre. HF has its place
for long distance communications ' and
should not be cluttered up with local com
munication ac tivit ies. CB has the advantage
that there are many portable and hand held
units in serv ice today but range must be
limited to distances such th at the desired
si gnal will not be swamped in the ever
present interference.

$950

51 .65

$ 4.00

55 .75. 21$10.50

MM5J14 CLOC K CH IP
New, lull specs

l M566CH veo FUNCTION GENERATOR
New, TO 5, specs,

8038C vco WAVEFORM GEN ERA TOR
lIle...... factory partS, full 'Pees. 14 pIn DIP

Me 14551 5551 PRECISION TIMER
Ne"".M;ni ~D'p

TTl t ~~.-B~~2~: ID~T~'
PHO ENI X, ARIZONA 85063

ing towards the City of Sain t John o n th e
sou th coast of New Brunswick and both th e
EMO and the radio amateurs turn ed their
a ttention to this city, 70 miles sou th of
Fredericton. The Saint John EMO office had
limited telephone access and this was soon
jammed so the two meter station of Dick
VEl ATG was set up and a rel ay maintained
through the 80 meter Wet Net. Phone
patches proved useless because of jammed
phone li nes but a 2 to 80 meter patch made
by alternately holding speaker to micro
phone enabled a direct relay at o ne point
when such was needed to p recipitate action.

By Friday noon, th e danger of furth er
flooding was passed and all amateur opera
tion in support of EM O ceased.

To emphasize the magnitude of the oper
atio n, some 1500 people were temporarily
relocated and 1200 cattle, 400 pigs and 20
horses were rescued with the loss of only
four and with no loss of human li fe o r major
• •inju ry.

TTL SALE
New - HouSl! numbered SN7400. SN1402, SN7410. SN 7430.

SN7450. SN14S3. SN7460

S.lS .,h. 101$2.00. 1001$11.50
ANY MIX

8220 MEMORY
B b, t (4x2) conlen t add,e~ab le memo",. TTL and Oll

compatible. For use 'n DATA- TO- MEMORY campariK>n, pattern
recognition , cache memory, auto corre latIon. Virtual memory .
".ming~ry . New. House numbered. 16 pin DIP. spees.

56.00,10/$45 .00
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Robert J. Shebal W8ZKL
306 Potawatomi Blvd.
Royal Oak MI 49073THE GOO

AND THE VOM ...GREATI
BUT DON'T OVERLOOK

THE XYLI

E very ham is familiar.with a fe w o f the
more commo n tools of the trade such

as the YOM and the GDO . But I oft en
wonder how many realize what an invaluable
but often overlooked accessory the XYL can
be . . .

Even though she may not have a ticket ,
used properly, she may fill the void in the
shack and make y our operating more
pleasurable .

As a for instance , let me relate this lovely
incident that occurred at this QTH. Perhaps
it will bring a lump to y our th roat. A
definition o f love and true affectio n could
not be more dramatic , and if it brings a tear
to your eye, it just proves the point.

It was a typical Wednesday even ing with
the sweet little thing in the living room, eyes
glued to the Wednesday night movie on the
mahogany knothole. Meanwhile, back in the
shack, I tuned for some rare DX that was
coming through on twenty meters. Suddenly
to my horror the rotor quit on me and
naturally in a direction away from the DX .
The beam refused to budge.

I rushed upstairs and explained my plight
to the XYL, but she refused to leave the
movie . Later, during a co mmercial, she
agreed to help. Almo st the same instant a
flash of lightning and a clap of thunder
rattled the house.

Undaunted , she donned her lineman's
belt , and at that precise moment - I was so
proud of her - she began her ascent up the
four inch pipe mast After all, she weighs
only one hundred pounds, and the lineman's
belt with cutt ers . pliers, hammer, small
crowbar, 25-foo t roll of RG8 U and a few
o ther things she needed , weighed forty-two
pounds.
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I watched her as she shinnied up the pipe
and I could see her quite well during the
lightning flashes, and .between rolls of
thunder I could hear the rattle of tools as
they dangled from the belt.

She yelled at me to turn on the flashlight
and shine it at the top. She really didn 't
need the light to find the top, because the
only way to the top was up . Anyway, she
knew the way, as she had climbed it many
times before . Apparently she was not aware
of the price o f flashlight batteries.

IJ had begun to rain quite hard, and I
yelled at her to get a move on up there
because I was getting wet. She had finally
reached the top and yelled down for some
light. I told her the lightning was so frequent
that she could work during the flashes .

She got excited and dropped a hammer
that almost hit me on the head. I told her
that for being so careless and since I was
getting wet, I was going into the house and
dry off. As a nice gesture I watched the end
of the movie so I cou ld tell her how it ended
as I was sure she would want to know.

When she came in the house she re fused
to talk to me just because I had yelled at her
while she was up on the mast. She wouldn't
even listen when I tried to tell her tha t the
movie ended with Jchn and Marcia getting a
divorce because John was very mean and
unreasonable.

What I originally started ou t to say is
simply that the XYL can be a valuable
addit ion to the shack, although at times they
can be a bit difficult.

Since she is still a bit miffed, please don't
show her this article . Better yet , I wish this
would self-destruct aft er y ou read it.

. ..W8ZKL
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Earl C. Dunn, Jr. W5LCT
9634 Paula Drive
Corpus Christi TX 7891 0
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(remote activation via FM)

I f you are a member of an o rganization
th at o perates a busy repeater, chances a re

you monitor th e machine only while mobile.
At home, the nearl y constant co nversat ion is
just too distracting. For instance, it inter
feres with the great o ld American pastime~
TV watc hing, not to mention that the
wife/children/mother-in-I aw may take excep
tion (sometimes violently) to the "noise."
However, it would be nice to rece ive those
calls addressed to you and perhaps spec ial
bu IIetins or annou ncements hence
Selective Calling.

The availabi lity and use of various tone
pad s fo r autopa tch/repeate r control provides
a co mmo n encoder o n which to design such
a system. Since tones produced by t he
"pads" are un iversally common in a stan
dardized frequency for mat, o nly the decoder
requires alignment. Assuming your local
repea ter is equ ipped with autopa tch some o r
most of the members will have already
co nnected pads in their mobiles.

The design of a decod ing device for use at
home (or in the mo bile ) requires consider
atio n of several factors depend ing on local
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conditions. First, and most important
governing considera tion, is the number of
discrete calls (addresses) that will be neces
sary to accommodate the amateurs desiring
personal decoders. This consideration will
determine the complexity of the decoder
since the encoder (tone pad) can produce a
vast number of combinatio ns. Second, con
side ration should be non-in terference with
the access code of the autopa tch . The third
objective could be to preve nt false activa
tions caused by telep hone number combin
ations. If twe lve button pads are in universal
use and t he au topatc h does not employ * or
# for access, t hen the last two objec tives are
eas ily accomplished. Actua lly an access code
of four num bers that in effect " tests" the
pad by requiri ng that all seven of the to nes
be correctly transmitted in order to seize t he
te le phone line is a highly desirable situat ion,
anyhow. .

Decoding th e dual-tone co mbi nations is
done quite simp ly usin g the NE56 7 (To ne
Decoder) and the required NOR gates
(7402) . One NE567 is required for each
tone, so it would be necessary to utilize
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Fig. 1. Tone pad.
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seven NE 56 7 if the full pad is to be decoded.
The decoder presented decodes fou r of the
dual tone combinations with fo ur NE 567.

The par ticular logic to be presented is
designed to requ ire four digits in p roper
sequence within a defined ti me period and
will not accept (for si mplici ty) two digi ts
side by side - such as XXYY, but will
accept XYXY. The mathematical possibil ity
ex ists for a total of 108 (4.3.3.3) co mbin
ations. For example, choose 7, 9, *, and # to
be decoded and t his is one of the fo ur 27
combinatio n for mats.

•

79#* 7#9* 7*9 #
79*# 7# *9 7*#9
79#9 7# *# 7*# *
79*9 7#9# 7*9 *
797 * 7#79 7*79
797# 7#7# 7*7#
7979 7#7* 7*7 *
79*7 7#97 7*9 7
79#7 7#*7 7*# 7

Development of th e to tal co mbina tions
(above and Table 1) will reveal two wh ich
are all numeral s (7979 and 9797) and these
can be discarded since t hey may be part of a
te lephone number. Also, there are two co m
bina tio ns of no numerals (*#*# and #*#*)
which can be reserved for th e use described
below. Therefore, a repeater group of 104
can be assigned individual addresses. The no
numeral combinations can be decod ed by all
or a port ion of the members and used - for
exa mple, as net call, emergency reaction
group, board of directors net, or any other
specia l purpose. This use of these co mbin
a tio ns is important if the system requires
ex pansio n. A study of Fig. 1, will reveal that
si mply moving the 852 Hz decoder to 770

97#' 9#7' 9'7#
97' # 9#'7 9' #7
97#7 9#'# 9'#'
97*7 9#7# 9·7·
979- 9#97 9*97
979# 9#9# 9'9#
9797 9#9' 9 *9-
97*9 9#79 9*79
97#9 9#'9 9'#9

#'79 #79' #97'
#'97 #7'9 #9'7
#'7' #7'7 #9' 9
#'9' #797 #979
#'#' #7#9 #9#'
#'#7 #7#7 #9#7
#'#9 #7#' #9#9
#'9# #79# #97#
#'7# #7'# #9'#

' 7#9 ' 9#7 '#97
' 79# '97# '#79
'7#7 '9#9 ' #9#
*797 *979 '#7#
·'·7 *9*9 ,#'#
·7*# *9*7 '#'7
· 7* 9 *9*# ' #'9
*79- *97 · '#9 '
'7#, '9#' '#7'

COMBINA n ONS TA BLE

Hz will substitute 4 and 6 for the example 7
and 9 providing an addi tional 104 co mbin
atio ns still ' retaining the co mmon no
numerals (*#*# and #*#* ). Moving the
same decoder up to 697 Hz su bst itu tes 1 and
2 thus producing another 104 discre te
addresses. The total capacity is 31 2
individu al calls which shoul d satisfy most
requirements. Additional combinations are
of course possible by add ing add it ional digits
and by using pu re number combinations.

The digi t s (decoded dual tones) must
arrive in proper sequence and the last d igit
must arrive within a time limit (2-3 seconds
- adiustable) after the co nclusion of the
fi rst o ne. An init ial digit (logic 1 fro m the
7402) is applied to the first mo nosta ble
mul tivibrator (74121). The co ncl usio n of
the tones causes the M/V to begin timing
and the Q output goes low (logic 0). This
frees the fi rst rese t-set (R/5) fli p flo p so that
digit two causes it to reset (pin 13 goes low).
Now the third digit will reset the second R/5
flip fl o p (pin 4 goes lo w). With this condi
tion the A input o f the seco nd M/V is low
and the receipt of a fourth digi t initiates its
timi ng cycle. This M/V remai ns o n for about

jI
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20-25 seconds while dr iving the NPN tran
sisto r to co nduct and close the relay. Co n
tacts of t he rel ay connec t t he speaker
allowing reception of the incoming call. A
portion of the last tones transmitted will
also be received th rough th e speaker to alert
the ca lled party . The manual override is then
activated by th e ope rator for normal o pera
tion and retu rned to automatic after the
conclusio n of transmissions. Fig. 2 dep icts
the above described logic arrangement to
decode anyone of the four digit combina
tions. As already mentioned , if the fou rth
digit does not arr ive befare the first mu Iti 
vibrator au toma t ica lly clears, then t he
second 74121 canno t begin its t iming cycle.
This delay ti me ca n be ex tended by changing
the 1OOllf capacitor to a higher value.

Fi g. 3 is an example o f a fo ur tone
decoder with logic ou tpu t. The in te rcon
necting lines can be translated to a PC board
layou t if the dashed lines are considered to
be jumpers (or the to p face of a double sided
board ). Anothe r co nstruc tio n techniq ue is
the use of perforated board and "Circuit
-Stik" copper str ip inte rco nnec ts and IC
pads. " MO LEX" socket pins provide
inexpensive mou nti ng for the ICs. Each
NE 567 decoder uses the same external com-
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21$1.00
3/$1.00
3/$1.00
3/$1.00
21$1.00
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3/$1.00
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6/$1.00
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$3.00
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s .75
SI .OO
S .45
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10/$1.00
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4/$1.00
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4/$ 1.00
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4/$ 1_00
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Fig. 2. A con trol logic arrangemen t to decode any
of the four digit c om bina tio ns in Table 1.
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Fig. 3. Tone decoder.

Fig. 4. Control logic .
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Fig. 5. Power supply.
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There are numerous additional possi 
bilities for this control system. For instance,
a tape recorder could be incorporated to
provide a means for "leaving messages" in
case the called party is not immediately
available. Relay contacts could start and
stop a simple tape machine using its remote
microphone contacts. If an on time of longer
duration is desired the output M/V can
trigger an inexpensive NE555 timer which
can be se t fo r long delays. Also, if your
group transmits a periodic bulletin , the net
call can be transmitted prior to announce
ments for act ivation of spea kers/recorders.

. . . W5LCT

Fig. 4 is an interconnect of the logic and
control transistor which may again be trans
lated to a PC board or other layout. A
typical power supply to provid e 5V regu
lated for TTL ICs and 12V fo r relay is
shown in Fig. 5. Eliminate transformer and
rectifiers for mobile applications as appro
priate.

74 12 1

8 9 10 II 1l!1~ I.

"
r-T---.-----=C<-~·,

1000..F 331<

",__~J

100 . 12

l lJ~~'o~r~" .r4-:,L
~

ponents and the frequency is determined by
the setting of the 20K mini-pot. The .1 pf
capacitors should be mylar for frequ ency
stability of the decoder. The electrolytics
need only a 10/15V rating. Tune-up consists
of injecting proper single tone at input
(many pads will produce a single tone if two
adjacent buttons are pressed simultaneously)
and adjusting pot on corresponding NE567
for a pronounced dip in voltage as measured
on pin 8. Tone input should be 100-200mV
and can be obtained easily from the speaker
side of the outp ut transformer with level
being adjusted by the 500n input control. It
is not too critical and the 1N914 diodes
shou ld protect the ICs from excessive acci
dental input levels. The NOR gates (7402)
combine the outputs of two associated
decoders to produce a high (logical 1) at the
indicated output pin.
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T here may be man y reasons why one
would p refe r to have a read ily

removable 2m or other VH F/UH F band
antenna on one's car. Such an antenna
should, however, be electrically efficient,
stu rdy enough fo r usage while driv ing at
turnpike speeds and yet no t require any
drilling o r o ther marring of th e car 's su rface.
Some commercial anten nas are available
which part ially fulfi ll these requirements.
Usually they use a lip type mount and are
mean t to be placed around the trunk area on
a car. But, there are a number of possibil ities
for th e amate ur to co nstruc t for himself
sturdy and eco nomical mobil e ante nnas of
the removable varie ty. This art ic le descr ibes
two such possibilities - one in general terms
and the type which t he author found best in
spec ific deta il. The Y, and Y. A dimensio ns
which are give n apply to the 2m band but
th ese dimen sions can be th ose necessary for
any VHF or UHF band.

It may seem at first glance that there
should not be much involved to building a
si mple Y. A ante nna which mounts, for
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instance, in a temporary manner on the rain
gutter of a car. But, as I found out afte r
many hours of experimentation, th ere are a.
number of precautio ns wh ich must be fo l
lowed if a really useful antenna is to be
construc ted. The precautions are no t comp li
ca ted in nature but this art ic le does con
den se many hours o f work concern ing both
the mechanical and electrical de tails of
constructing a suitable antenna. If fo llowed,
t he guidelines contai ned in this article will
resu lt in the construction of an antenna
providing excellent results o n 2m or any
other VHF/ UH F band.

Where to Mount the Antenna

The best position to mount a mobile
antenna is generally the same as for a fixed
station antenna. Namely, as high and as in
the clear as possi ble. In th e case of a car, this
would mean in the cente r o f the roof. A
removable ante nna can be mounted in such a
posi tio n without da magi ng the car's surface
by means of a luggage rack ho lder. A 5/8 A
base loaded antenna moun ted in the middle
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of a luggage rack holder wit h t he transmis
sion line coming in by o ne of the car doors,
will provide excellent results. But, the in 
sta ll at ion is certai nly unsi ghtly and would
not meet a ny reasonable definition of a
readily removable mobile a ntenna.

Another possibil ity is the use of a 5/8 A
whip held to the car's roof by means of a
magnetic mount. Such antennas can be very
effic ie nt but usuall y the construc tio n of t he
magne tic mount for the home-brewer is both
too comp licated and expensive. Th is is
especially tr ue of such a mounting wh ich
one would want to depend upon as stay ing
in place under turnpike speeds o r when li ght
fo liage strikes the antenna itself.

The other possibilities to provide a secu re
mechanical mount fo r an antenna while still
keepin g it as high up as possible on th e car,
are either a side window type moun t or a
ra in gutter mount. Neither such mounting
position places the antenna in the center of
the car's roof so there will be some direc
tional effects associated with such mounting
positions. Bu t, the directional effec ts are sti ll
less than if the antenna were located st ill
lo wer on the car's body.

Side Window Mount

One ca n form a metal bracket wh ich
confo rms to the dimensio ns of a si de win
dow and slips over the top of the window
much like a gia nt tie clip. The window can
still be roll ed up fu lly if the cl ip fitssnugly
enough over the top of the window. The

C--TOTAL ANTENNA
LE NGTH I METER

/'-BEIIID TO AVOI D
CAR 8 00'1

WINDOW~-.J
CLIP

INSUL ATORS-IJ-''''

.-

Fig. 1. Window mount ~X antenna. Coaxial line
shield is NO T grounded at antenna base.

outside surface of the clip supports the
antenna mou nting terminals (insula ted from
the metal surface of the brac ket) and the
feed li ne fro m the base of the ante nna passes
th rou gh o ne of the car doors. Bu t, such an
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antenna must be independe nt of any ground
connection to the car. Th is is not as imp os
sible as it sounds. Fig. 1, shows the elec trical
diagram of such a n antenn a. It consis ts of a
Y, Avert ical radiator connec ted d irec tly to a
52rl coaxial transm ission line via a 20 pf
var iable capacitor. Th e sh ield of the coax ial
cable at the antenna end need not be
co nnec ted to the ca r body . The Y, Avertical
rad iator usually has to be ben t a bit sideways
and then vertical in order to clear the ra in
gutter on a car. Once moun ted and tuned
correctly such an ante nna will provide very
good performance.

Anten na types of this sorts have been
marketed and used successfu lly in several
European cou ntr ies for a nu mber of years
for both commerc ial and ama teur radio
services! The co mme rcial versions mount the
variable capacitor in a plast ic hou sing (which
also supports t he ante nna) on th e o uts ide of
the wi ndow clip and the entire assembly
pro duces a re lat ively compact and neat
appearance. Besides the fo regoing, the ad
vantages to the ante nna are th at the variable
capacitor need only be adjusted fo r the
lowest SWR on the transmiss ion line to the
tra nsmitter. The disadvantages are that the
elec trical perfo rmance of the antenna is no
bet ter than a ~ A whi p mounted in the same
position with a ground connection to the
car's body. Also, the adjustment o f the
variable capacitor will o nly hold true if the
a nte nna is remounted always in the same
positio n on the car. If mounted in a differ
ent posi tion fro m that for which it was
originally tu ned (fro m a fro nt side window
to a back side window, fo r instance), the
differe nt reflecti ng plane the ante nna sees
will requ ire readju stment of the series ca
pacitor for lo west SWR. A somewhat less
disturbing disadvantage is tha t the trans
mission line for the ante nna mu st be routed
arou nd o ne of the car doors and e ither be
disconnected at the a ntenna, o r at some
intermediate point on the transmissi on line,
when the antenna is removed from the car's
window.

I found that the antenna mounting
scheme described next was easier to con
struct and adjust for a temporary mobile
situation. However, the !t2 A radiator just
described does have a number of possib il ities
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2·Meler FM
Transceiver

GTX·200 Interior

Inside and Out,

The GTX-200 Makes Good Sense

The GTX-200 2-Meter FM Transceiver makes
a lot of sense, with features like:
• Exceptionally clean

pc board
• 100 possible channels

(10Xmitx 10Rec.
Ireq's.)

• Flexibility for fixed,
mobile or portable use

• 8-pole 2nd IF filter
• Anti-theft mount

included

• 30 watt nom. power
• Lock /Unlock modes
• Receiver pre-amp for

.35 uV nom. sensitivity
(for 20 db quieting)

• Internal speaker /
external jack

• Time-proven
performance

The honest price makes sense, too: $29995
( Inc l. 146.94 MHz)

made In U.S.A ,

®

Ask to See the GTX-200
at your Local Shop Soon!

General Aviation Electronics, Inc. , 4141 Kingman Drive. Indianapolis. Indiana 46226-Area 317·546·1111



Fig. 2. Electricial diagram of gutter mount %A
antenna.

for portable operation which some amateurs
might wish to develop further. The lac k of a
requirement for a ground connection at the
antenna end of the antenna transmission line
makes it particularly attractive for such
usage and it is a proven commercial design.

Rain Gutter Mount

The rain gutter on the side of a car
provides a convenient mechanical supporting
point for a temporary mobile antenna. To
place a Y, A antenna, such as that prev iously
described, on a mounting which secures to
the ra in gutter at one point would probably
place too much mechanical stress on the
mount. This is particularly true for a 2m
antenna. However, if one can develop a good
ground connection at the point at which an
antenna is attached to the rain gutter, the
antenna mount need only support a y., A
antenna. The electrical diagram of such an

antenna mounting is shown in Fig. 2. The
advantage to such a mounting scheme is that
the antenna needs to be only y., A long and,
therefore, can be made to be quite sturdy
mechanically. Also, since the ground point is
fixed, the antenna can be removed or placed
on the rain gutter at the same point as often
as desired without any effect upon the
transmission line SWR. There is no series
capacitor or other tu ning reactance needed
at the base of the antenna and the mechan
ical construction of the antenna mount is
greatly simplified.

The key to taking advantage of this
antenna mounting scheme is to find a po int
on the rain gutter of a car to which a
transmission line can be run and a good
ground connection made for the shie ld of
the coaxial transmission line just before the
cable reaches the rain gutter. The require-

rnent sounds more difficult than it really is
in practice. If one examines the mou lding
around the doors on most American cars,
there will be found to be a number of points
where one can secure a good ground connec
tion and run a coaxial cable inconspicuously
to a good mounting location for a trans
ceiver or power amplifier. Fig. 5, shows how
I mounted a y., A antenna on the rain gutter
(forward passenger side) of a standard
Pontiac sedan. The coaxial transmission
cable was brought from a 2m power ampli
fier (mounted behind the glove compart
ment) underneath the forward side window
frame moulding (easily removable by two
screws) to the space between the door and
the door frame of the car body. There were
several screws used to secure flashing to the
door frame of the car body where the
coaxial cable emerged at the top of the door.
One screw mounting nearest the top of the
door was used to ground the shield of the
coaxial cable via a ground lug after the screw
and the hole in which it sat were cleaned
with a file to insure a good metal to metal
ground connection. These types of screw
mountings can be found around the door
frames of any car although the location will
vary with car makes and models.

Once the shield of the coaxial cable was
grounded about a 7.62cm length of the inner
conductor (with insulation) was left to
connect to the antenna when it was tem
porarily attached to the rain gutter. When
the antenna was removed from the rain
gutter, the 7.62cm length of inner conductor
was just run along the inside upper edge of
the door frame and remained completely
inconspicuous. The 7.62cm length of un
shielded cable does become part of the
radiating portion of the antenna but this
effect is minor on the VHF and lower UHF
bands.
Mechanical Details

A rain gutter mount can either be pur
chased or easily homemade. If one can
obtain spare parts for a car top luggage
carrier which utilizes a support connection
to the rain gutter, one need on ly purchase
such a single accessory support and turn it
into an antenna mount. The form of such a
mount is the same as that of the homemade
support to be described which, in fact, was

GROUND POINT
ON OOOR FRAME

e

1/4 ~ ANTENNA
(21 in . FOR 2 METERS)

--.-~ -----
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copied from a commercial luggage rack
support.

The homemade support can be easily
constructed from hand tools and is made of
.32cm or .48cm thick aluminum stock. It
consists of two pieces - a T shaped main
support and a clasp wh ich goes around the
rain gutter. The dimensions for these two

using teflon insulators on the terminal posts
and a variety of vertical radiator elements
ranging from a flat radiator the same size as
the vertical section of the T section of the

Antenna Placement on Mount
After having gone through the above

work, I thought it would be a simple matter
to mount the vertical antenna radiator
in-line on the long vertical portion of the T
piece by means of two insulated power
supply type screw terminal posts. The inner
conductor of the coaxial line could then be
easily connected to the lower one of the two
insulated screw posts. This scheme was tried

ODOR FRAME
GROUND

PI..EX IGLA S
ABOUT 2X2 in. SQUA RE

POWE R SUPPLY
BINDING POST

o

o

• •

UPPE R HA LF OF
" r " PIEC E ( FI G.3 )

mount to a thin diameter whip type radia
tor. To make a long, painful story short, it
was not possible to secure less than about a
2.5 to 1 SWR on the transmission line to the
antenna no matter how much any vertical
radiator was shortened or lengthened
beyond ~ A. A reasonable SWR could only
be secured if some reactance were intro
duced between the transmission line and the
antenna. This clearly indicated that the
probable capacitive reactance between the
base of the radiator and the mount was the
cause of the problem. To test this idea, the
vertical radiator mounting was offset from
the rain gutter mount' by means of a
plexiglas separator as shown in Fig. 4. A
telescoping whip was .used as the vertical
radiator. After a few minutes of experimen-

f-- 1/ 4 )' ROD

RA~ GUTTE R AROUND
DOOR FRAME

Fig. 4. Use of a plexiglass piece to isolate antenna
from reeative effects of rain gu tter mount.

Fig. S. Usage of the mount shown in Fig. 3. on the
rain gutter of the front right door frame of a car.

P LEX IGLA S
SP ACE R ( FIG 4 )

CL AMP
PIECE
( SIDE VIEW)

dln'J,,--SOLT WITH
WIN G NUT

-r- PIECE
( FRONT vIEW )

1--31n.

-l 1--3/4 in .

I :
4in.

1r-' 0 L---, -'

i=:;;;:=::::jl~ ,no

RAIN GUTTE R~-\
ON C AR

Fig. 3. Rain gutter mount showing "T" piece,
clamp piece and assembly of two pieces together
on rain gutter. All holes are ~".

pieces plus how they assemble together to
mount on the rain gutter are shown in Fig.
3. The two pieces are held together and
tightened to the rain gutter via a bolt passing
through both pieces and a wing nut. This
arrangement provides a tight mount as well
as one which is readily removable without
any tools. The dimensions of the two pieces
are not important. The dimensions suggested
will provide more than adequate support for
a 2m antenna but ,can be made even smaller
if desired. The T shaped piece can be easily
cut out of flat aluminum stock with a hand
saw. The clasp piece is best formed by using
a hammer and a wooden dowel to form the
clasp so it fits over the rain gutter of any
specific car. To prevent marring of the car's
surface, the lower part of the T shaped piece
and the clasp should be covered with electri
cal tape or a surface covering of epoxy.
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ta ti on, it was apparent that the so lu tion to
the problem had been found. The length of
the whip could be adjusted, using a SWR
meter in the transmi ssi on line, to produce a
perfect 1 to 1 SWR.

Perhaps the same effec t coul d have been
obtai ned by simply separa ting the vert ical
radia tor ele ment from the mounting by a
greater dist ance rather th an offse t ting the
rad iator fro m the mount. But, th e forme r
appeared far si mpler mec hanically .

Fi g. 5, shows how a final versio n of the
antenna is moun ted on my car. A rather
large threaded knob rather than a simple
butterfl y nut is used to tigh ten the gutter
mount bolt but aside from this, the antenna
is exac tly as described.

Results and Ideas

The antenna works almost as fine as a Y. A
whip mounted directl y in the cente r of the
roof o f the car. So me directional effec ts are
noticeable because of th e mounting position
but for all general pu rp oses they are minor
unless o ne is at th e absolute frin ge area ofa
repeater's coverage . Other considera tions in
a mobil e environment once full receiver
quieting is not achieved usually will over
shadow the 1-3dB advantage achieved by
having the ante nna mounted in the center of
the roof rather th an o n the side of the roof.

Chec ks with a SWR meter showed that as
long as the radiator element length is left
unchanged, the antenna could be repeatedly
mounted on approx imately the same posi
tion o n the rain gutter without effecting the
SWR. Th e relatively easy to construct rain
gutter mount described may be of interest if
one wou ld li ke to mount two o r more
vertical radiators o n a car and ph ase them via
delay lines in the transmissi on lines to each
radi ator to fo rm an electr ically steerable
radi at ion pallern . Although perh aps not too
useful for normal mobile o peration, suc h
capability would be o f defin ite advantage fo r
a mo bile station operating over one of the
Osear satell ites. This mode of operatio n will
be described by me in a future article
concerni ng simp le, electrically stee rable an
tennas for both mobil e and fi xed sta tion
operation over OU f ama teur satell ites.

.. . 73 Staff
ZIP__

.. 00

.J;oIGITAL
~CONTROL
Of REPEATERS

Address _

City _

State _

Here's the book for every ham who
wants to design and build a digital
repeater control system (or who
wants to just think about doing
that). Contains sections on repeat
ers, basic logic functions , logic cir
cuit design , control systems, sup
port circuits, mobile installations,
touch tone , plus a special section on
a "mini" repeater control system.
224 pages.
Hardco ver $7.00 Paperback $5.00

r--- - -------- ---------- i
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George Hinds WB8JY R
26833 Maple Dr.
Westlake OH 44145

O-METER TYPES

YOU HAVE MET"

W ith scanner lights blinking and
speakers alive with simplex and re

peater activity o n 2m FM o ne recent
evening, I found myself classifying several o f
the amateurs in back o f those far away
voices by their personal o perating methods.
Surely you, to o , have met them from time
to time, for they are not by any means
peculiar o nly to my locale.

For example . just a few minutes ago I
listened to " Old Joe Toe-Stepper." Verily,
Joe has "the fastest thumb in the midwest!"
Never yet has he allowed a seco nd of silence
to elapse between transmissions when in
QSO; no "breaker" is going to get in on Joe
at any cost (even- though it may be an
emergency involving life and limb).

And here is "Billy the Breaker" again!
Just when an interesting QSO is underway
and listening is both enjoyable and informa
tive . Billy "breaks." More o ften than not, he
succeeds in breaking one's train o f thought ,
the interest o f the listening stations and
fin ally the QSO, since h is con tribution is
limited to "Ah's" "Ob's" "1 don't know"
and "Am I getting o ut?"

Everyone o n the local repeater has met
"Carl Clockwatcher" and caught him in his
first contact with so meo ne new on the
repeater. So meone told Carl that the
machine has a three-minute timer to limit
emissio ns and, by go lly, Carl wan ts his share
of thai air ti me . With fix ed sta re at the clo ck
o n the wall of his shack, he mumbles into
the microphone fo r two minute s and fifty
nine seco nds with each transmission , despite
the fact he has nothing really to say.
However, I have noticed lately that Carl is
more and more o ften calling o n the repeater
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without raismg a response ; even the newest
newcomers soon learn to avo id that boring
trap fro m which it is so difficult to escape
gracefully .

A few nights ago I listened to "Sid
Screamer." You know Sid - he's the fellow
who believes unshakably that yelling into the
mike will carry his signal louder and clearer
than anyone else o n the machine (even
though his excessive deviation just took him
o ut o f the repeater receiver). Oh, you know
Sid?

Does everyone have a ham in the area like
"Henry the Hardheard?" You can often hear
him co mplaining at hamfests about h is al
ways brilliant QSO's being clobbered by
so me nasty repeater that is deliberately "out
to get him." I heard him this summer crying
that all too oft en the local repeater would be
activated deliberately to interfere with a
QSO of his. The truth of the issue was found
to be that o ld Hank insisted on working
simplex o n the repeater o utput frequency
right under the umbrella o f the machine and
the "interfering" stations were mobiles away
o ut in the far reaches who could not know
of the QSO going on . No, Hank insists he'll
con tinue to use "simple" 94 (or 88 o r 16
too) for he won't be regimented away from
his pet simplex freq uency by any repeater
council plans.

All to o numerous among th e ranks of
hamdom is "Pet e Plunker." Pete's two-meter
o peration co nsists o f switching his rig fro m
repeater to repeater and plunking each o ne
successively and repeatedly to reassure him
sel f that all the area machines are o peration
al. Of course devotion to this self -imposed
duty requires that he perform his plunking
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FM YOUR GONSET
(or your C' ~gg 22 · ~r . PulvEumm 2. PC 62. Juhnvon

6N2. nerunon 500. HA 460. lX ·62 ur VHF ·I)

• New! Plug-in modulator
puts the
Com mu n i c a t o r
transmitter on FM.

• No modification or
rewiring on your
Communicator. Just
plug into mike jack
and crystal socket.

• Compact self-contained
modulator measures
4" x 3" )(1%" ,

• Works with Communicator I. II, III, IV
and GC·105. and other ri95l isted.

• FM at a tenth the cost of a new rig.
• Frequency adjust for netting built in.
• $34.50 postpaid U.S.A. $36.50 for PC·2.

PC·62. HA-460. Specify transmitter
model. California residents add 5%
sales tax . (HC-6/U crystal and 9 volt
transistor battery not supplied.]

• Send for free descriptive brochure.

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025

, " L.J
.~ ---..

5.WR

SWB-2 $22.95 *
SWR IRIDGf READS FORWARD & .i:FLECTfD !'own
SIMULTAN~OUSLY '~ A SY I~AD' METUS

DUAL tOO.MICIOAM' METER MOY~M~NTS

lOW INSUTION lOSS SIZE SX2X2

MAY .~ UfT IN llN~ U, to 2,000 WAftS'
3 TO 150 MHZ

ADD $1.25 FOI 'OSTAGf

• prices su bject to change without notice . . .

OUR BEST "'HAM"' BUY

au EM ENT ELECTRONICS
1000 SO. BASCOM AVE.

SAN JOSE, CA. 95128
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secretively and with a high degree of regu
larity so as to elicit yelps of frustration and
despair from the monitor stations on the
frequency. No, Pete obviously doesn't
identify himself nor pay dues to any of the
repeater groups. He rationalizes his activity
by saying Ihat he doesn 't use repeaters (he
just tests theml). However, he does spur the
technicians responsible for the machine to
greater activity ; at last report they were
working on a guard system for the repeater
to curtail Pete's perverted enjoyment of
two-meter FM (and sorrowfully thus deprive
some transient mobiles from having a repeat
er available) .

And then there's the sorriest specimen of
all, the local "Mystery Ham" who has
obtained the access touch-tone code for the
various repeater phone patches and spends
his days and nights indiscriminately opening
phone patches without identifying or even
dialing up a number. He just lets the patch
hang until the timer takes it out or a
monitoring station shuts it down! There are
some who say it can't be a ham doing this
but instead is someone of questionable (and
unprintable) ancestry who delights in des
troying the good work of others. Whatever
or whomever it is, dire threats of "reverse
type" antenna parties (or worse) are directed
toward him and direction-finding is the
project in many minds.

Despite these few drawbacks, 2m FM is
now becoming the fastest-growing segment
of amateur radio. The specimens identified
above are vastly outnumbered by good
amateurs who make the band a really fine
place to hang out. Countless stations are on
frequency, not just for local ragchewing, but
to offer a friendly voice and helpful direc
tions to all who pass through our area. One
has but to complete a lengthy trip with the
companionship of a good 2 meter rig to
notice the miles of boredom have been
turned into smiles of friendship. On free
ways or through barren back roads, a con
tact with a fellow ham is generally available,
so the day (or night) is made shorter and
"highway hypnosis" is dispelled. Try it.
Thousands of fellow hams know you'll like
it!

...WB8JYR
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Only Standard offers you an Amateur Radio with a " no-fault"
Life Insurance Policy that can save your radio and your
pocketbook, should your Standard ever need service

after its regular 180 day Warranty expires.

Your "out-et ..warranty" cost
Model SR-146 }
Model SR-146A $32.00 total

Model SR-C806 }
Model SR-C826 M $38.00 tota l
Model SR-C826 MA

Repeater RPT-1 $59.00 total

Flat rate includes:

Repair of all faults in radio
Complete TX and RX alignment & tuneout
Modification updates made
Channels frequency atiqned "
FM Certificate issued
Sealed in plastic & returned to you

Our exc lusive Astropoint Radio
Li fe Insurance Policy costs noth
ing at time of purchase, and wi ll
guaranty you a flat rate for repair
after th e regu la r 180 day f ree
warranty exp ires. After an " out
ot-warranty" repair, it wi ll be re
warrant ed for an ad d it ional 30
days. No hid den cos ts beyond
the flat rate repair charge listed
above from our facto ry in Wil 
mington , Cali fornia.

Suggested retail :
$698 RPT-1 complete

"Note: AU Standard Astropoint
crystals are li fetime
gua ranteed FREE.

Suggested retail : $398
SR-C826 MA with
all channels included!

__ Suggested
retail : $298

SR-C146A with
5 channel

capability.

See your Standard dealer lor more in lormation on
Standard's Radio Ule Insurance Policy.

213/835-3134 .639 North Marine Avenue, Wilm ington , California 90744
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Pete Walton VE3FEZ
421 Lodor Street
Ancaster, Ontario
Canada

HOW TO WIN FRIENDS

AND

INFLUENCE THE 2-M MAN

T he other night I walked into the club
shack, and there it was, a new rig. It

was about 12 inches long, 8 inches deep and
about 4 inches high. On the front were two
rows o f eight lights and eighteen
pushbuttons. It also had an on and off
switch, volume control and squelch. Hmm,
looks like two meter FM with automatic
scanning. I should explain that I am a 20m
phone man and never used FM gear before.
Maybe I should see what this FM business is
all about.

Power on. That was easy. One of the
sixteen lights even came on, the first one in
the top row. That must mean that we are on
the first channel. Nothing to this FM busi
ness. Wonder why it won't scan? Push all the
buttons in - stilI won't scan . Pull all the
buttons out again - still no scan. This looks
like a problem. Try all the buttons one at a
time ; still no luck. Now there is only one
control that I have not moved. Advance the
squelch control fa get rid of that awful .
noise . Ah ha! It starts to scan all eight lights.
Seems that this scanning feature locks up
even on noise ; good idea . Looks just like
Christmas now, scanning all eight lights over
and over again. Still haven't heard anybody
yet. Let's try a CO and see if it works.
Pushed the channel one transmit button and
the rig stopped scanning with the channel
one transmit light on. This all seems very
normal, even to a twenty meter phone man.

Well, here goes. C O. C.O . CO. C.O. Two
meters. Got an answer right away . I was told
in no uncertain terms that you don't call
CO. on two meter FM especially through a
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repeater. Okay, I explained that I was new
on two meters and didn't know all these
things yet. The fellow was really very nice
about it and explained all sorts of things
about FM.

Then he said , "Let's go to 94." Oh, oh,
no 94 on this rig, only I to. 8, but he
explained this also. Pushed in channel 4 and
sure enough there he was. We had a really
enjoyable OSO on 94 - no ORM, no OSB,
and it was very informative.

He did, however, forget to remind me of
one very important little matter which I will
discuss next. After we signed off, the rig
started scanning again. It stopped scanning
on channel 3 and somebody asked if there
was anyone on frequency. I answered and
explained that this was only my second OSO
on two meters. The fellow was very nice and
volunteered all kinds of information about
two meter operation . I told him all about
the fun I was having on two meters and then
went on to completely describe our club
station. Told him about my own statio n. I
then made some comments about how much
better the lower bands were. "Okay , back to
you , old man,.. . .. hmmm, nobody there!
Now I began to remember what the other
fellow had forgotten to remind me about. It
seems these repeater stations have some type
of time-out device. Forgot about that . . . I
listened to the other channels for a minute
and heard a fellow say he was on his way out
to the repeater and he was suggesting the
possibility that I may be of doubtful parent
age. Oh well , back to twenty meters. I can
stay out of trouble down there.

... VE3FEZ
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Cecil Phelps K4HHI
P.O. Box 154
Delco NC 28436

Complete

MOTOROLA METERING

Plus I

Position # Average Receiver
Reading

1- -1.5 2nd if G I
2- -18/40 IstLlMGI
3- -25 / 35 2nd LIM GI
4- Zero Disc . Secondary
5- -12/16 Disc. Primary
6- -12/40 Osc. G I
7- +10 B+ 200V
8- +10/20 Audio Out

Average Transmitter
Reading

I- None Blank
2- None Blank
3- -13 TripIer G I
4- -10 2nd Doubler G I
5- -16 Dou-Driver G I
6- -15 P.A. G I
7- + 1 7 )H V =reading x 20) B++ 340V
8- +40 (A V = 15 V FS ) A+ unkeyed

Polarity - change po sition any time meter
reads backwards.
3 vo lts dc - ,usc fo r GE Progress Line, TPL,
etc.

Plate Check Only - meters plate current in
P.A. regardless of 8 position switch.
Transmitter Key - holds transmitter on for
alignment , etc.

Mike Jack - fo r using mike in trunk. etc .
Tone-In Jack - for inserting audio for adjus
ting modulation .

In addition to the 8 position transmitter
and receiver monitoring, it has the foll ow
ing: I field strength meter with gain control;
2 speaker and volume control ; 3 four pin
mike jack; 4 PTT hold switch; 5 3V dcjack
(G E Progress Line etc.) ; 6 tone input jack.

Parts lay out is not critical , so each indivi
dual can come up with whatever suits him
best. Most parts are stocked at local supply
houses, balance avail able through any of the
popular mail o rder cata logs . Mine was built
on a 9" x 7" x 2" chassis .

When the wiring is comple ted , the usual
visuaJ checks sho uld be made fo r loo se
so lder. cold jo ints. wires or pins shorted. etc.

I f y ou need complete metering, monitor
ing, and control for alignment or routine

service of Motorola FM units, this article
should be of interest. This unit is fairly
simple to build , has at! the metering available
in the popular Motorola P85 0 I Test Set , and
new parts cost should run under $30.00 ,
much less with an average goodie box.

OPE RAT ION

Note : field strength, plate current , and 3
VDC switches stay in the normal-off posi
tion, unless in use. The transmitter-receiver
switch should be placed in correct position
before plugging into respect ive unit.
Fie ld Strength - use small antenna o r test
load for rf pickup. Key transmitter and Table 1. Average readin gs for 800 series, trans-
adjust se nsi tivi ty . mitter and receiver.
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INC JACK TO INC PLUG

5 5 M1fJ I II ~ J '" Order V'Slt 4/S when In S, LOII/S
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PARTS LIS T
Meter - 50 IlA (2500n)
II pin plug - Am pheno l 86GP II
4 p in jack - Amphenol PC4F
Switch (9 pos.) - 9 posit ion ro ta ry , I pole
Switch (Xrnt r- Rcvr) - 2 position rotary, 3
pole ..

Fig. 1. For Matrae, use adapter plug (11 pin to 14
pin - # 10 goes to #14).

8 Position Switch - for transmitter and re
ceiver stages. See Table I for 80 0 series.
(Most are alike , but consult manual fo r exact
specs).

TRIAC CONTROLLER - Triac ad
justabls light dimmer rated at 1200
watts - 0·115 vo lt. Ship. wt, 2 Ibs.

$3.50
2" SCOPE TUBE SHIELO - Man!. by
Millen. Sh ip. wt, 1 lb. $3.95

PAMONA BOX - 2 1/4 x 1 1/8 x 7/8
Miniatu re box w/BN C plug & jack 
good for attenuators & other small
projects. Ship. wt. 1/2 lb . $3.95

MINIATURE SWITCHES - OPOT
Miniatu re Push-button switch $1.50

MINIATURE SWITCHES - SP6T En·
closed Miniature rotary SW. y," dia.

$1.50
EOUIPMENT CODLING FAN - 115V
AC - 3" diameter - w/mounting
bracket - 3 Ibs. $3.50

All switches are black with white tiq
ures and snap-in front mounting.

THUMBWHEEL SWITCHES
STANDARD SIZE · 0.5 x 2. 125 x 1.78
10 position decimal $3.00
10 posit ion BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATU RE S IZ E · 0 .312 x 1.3 x 1.3
10 p osi t ion dec imal $ 2 .50
10 p os. BCD & cornp . $4 .00
10 p os. BCD only $ 2 .75
End Plates (per paid $1.00
Div ider Pla tes $1 .25
Blank Body $ .30

-G ATE WA v-,
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS. MISSOURI 63130

13141 427·6116
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AM r

Frank J. Miller K6QFO

R.A. C.E S. Club
Country Governmen t Center
Redwood Cjty CA 94063

FM

INP-.... T5

(on the same frequency)

M ost modern repeaters have gone to
FM input and FM output. Of the few

AM repeaters left in existence most are
connecte d with Civil Defense or RACES
groups. Just try and get the ci t ies and
counties to buy new or used FM equipment
all at one time when they still have good
operating equipment. It's impossible.

An AM input to FM ou tpu t machine was
put int o service in San Mateo County to
connect the coast to the main peninsula.
There is a range of moun tains running the
length of San Mateo County and almost
down the center. Using sim plex AM units,
communications were almost imp ossible
from the coast to the peninsula. With the
repeater. solid communication to and from
the coast was possible .

In the beginning most of the stations
were AM into the repeater. As the Civil
Defense group got used to the machine more
and more wanted to try FM . Try putting an
FM signal through an AM receiver. The first
plan was to use another input frequency, but
due to the limited Civil Defense approved
frequencies the same input had to be used
fo r AM and FM.

Upo n experi menting it was fo und that an

OCTOBER 19 74

FM and AM receiver could be tied together
with an ante nna splitter (with preamp built
in ) and worked like a dream. The preamp
was used to cut down the losses when
connec ting the two receivers together. Audio
output from both receivers is tied together
through sma ll solid state amps. The keying
of the repeaters with an FM receiver usually
used a carrier operated relay (COR) , which
worked fine on an FM signal, but when an

•
AM sta tion came on the COR chattered or
refused to work. Finally a voice operated
relay (VOR) was used on the composit e
audio and worked fine.

We now have quite a growing group using
anything from Twoers to Moto rola bricks,
this really brings out the old equip men t and
an incentive to go on FM . Some day we will
remove the AM receiver, but during a disas
ter every piece of equip ment can be used on
the AM o r FM input. Try it, it really works.

. . .K6QFO

K60FO is located on Pise Mountain in
the coastal range at an elevation of 2000
feet. Covers Bay area, and parts of the
Sacremento Valley. Coverage drops off in
San Jose.
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Visit your dealer for details
or write for our new catalog.
All Yaesu products warranted
by the seffing dealer. Complete
after-warranty service available
in Paramount, Calif.

• Total cove rage capabi lity: 160 thru 2 meters + 12 major S.W. bands.*
• Direct frequency readout to 1DOHz.
• Provis ion for all -mode reception: SSB, CW, AM, RTTY & FM.**
• Reliable, pluq -in, modular circuitry.
• Compatible transceive operation with 101 series.
* Six and two-meier converters and crystals optional. ** Fi lters and FM detector option al .

YA ESU

V

• 240 Watts PEP.
• 160 thru 10 meter coverage + 2 optional auxiliary bands.
• All -mode operation : SSB. CWoAM & FSK.
• Reliable. plug-in, modular circuitry.
• Provis ion for RF speech processor.

Speci f ications subject to change without not ice.

7625 E. Rosecrans Avenue, Unit #29 Paramount, California 90723 (213) 633-4007

SOLID-STATE
TR ANSM ITIER

FL-101

FR-101 Digital

SOLlD·STATE
RECEIVER

There's nothing amateur
about our radios.

Deluxe " 101 Series ': . .The ultimate base station combination.
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Allan J . MacDonald WA1 KJI
31 Warwick Avenue
Williamstown MA 01 26 7

ANOTHER LOOK AT
VERT CAL WATERPIPE

ANTENNAS

FOR TWO METER FM

T here have been numerous articles writ
ten on this subject in the past ; yet the

fact that confusion abounds is confirmed by
talking to groups who have tried to build
these devices.

At the present time the Northern
Berkshire Amateur Radio Club (K 1FFK
146.31 - 91 ) ( WA I K F Z 14 6 .10 - 70)
( KI FFK 52.76-52.66) has 6 of these in
o peration - three 20 footers, two 30
footers, and one 40 footer. These antennas
have proven themselves perfect for amateur
repeater use .

The ideas presented here were developed
by K2CBA, K1DEU, and my self while con
structing and chec king out the club's anten
nas.

The antenna is a multiple of 1/2 wave
eleme nts wi th 1/4 wave sections on each end
and a 1/4 wave conductor which acts as a
stub to red uce feedline rad iat ion . See Fig. I.

Construction of the antenna proceeds as
fo llows :

I. From the fo rmu la "A{2 = 492{F(H z)
calcula te th e half wave length in air for
146.00 . This comes out to 3.4 FT ' or 40.8
inches.

2. Select the coax you wish to use and
obtain in fo rma tion on the velocity factor of

OCTOB ER 19 74

the coax. Generally solid dielectric coax has
a velocity factor o f approximately .66 while
foam dielectric velocity factor is approxi
mately .8. I would recommend the solid
because of its better heat resistant qualities
and it makes a smaller antenna . For solid
coax 1{2 wavelength is approximately 26.90
inches. In general , the velocity factor varies
by as mu ch as 15% from manufacturer to
manufacturer. Measurements with a pulse
generator and Tekt roniks 585 confirmed
that there was enough variation that some
sort o f pro cedure for taking this into ac
count must be developed.

3. To proceed with the fabrication , two
pieces . of eq uipme nt are needed - a signal
generator (low power transmitter) covering
the range desired (I 40 - 150 MH z) and an
SWR brid ge. With these in hand, fab rica te a
3 eleme nt section (three 1/ 2 wave eleme nts
including the 1{4 wave top eleme nt (I 3.5")
and radiator 19. 25" and the boltom 1{4
wave stub. With this completed, hang the
antenna eq uid is tant from the floo r and
ceiling and measure the resona nt frequency .
If this is not wit hin ')' 1 Hz of your desired
frequency open the antenna and trim the
1/ 2 wave elements until you are with in that
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-\o- SOLiD CONDu CTOR

1/4 A l"i AIR

..-~SOI.1 0 CONQUCTOR
1/4 i'. IN AIR

Fig. 1. An tenna constructio n .

j...__ 1/4 i'. IN CO AX

11...----- -s - El.E ~ENTS

112 i'. IN COAX

I,
'I,

1 j...~_S,"ORTED RG -6U CO AX

1/ 4 '" IN CO AX

I!

~~ SOLDER

range. Do not wo rry abou t the actual
VSWR ; look o nly for the VSWR m inimum.

4 . Depending o n whether you are slightly
high or low compared to your design fre
quency, alter another pair of 1/2 wave
elements cu tting them 1/4 - 1/2 " longer if
y ou are to o high and 1/4 -1 / 2" shorter if
you are to o low. Solder these into the
antenna and check again. Cont inue this
operation adding pairs of elements and
checking unt il you have reached the
mechanical length you desire . The antenna
can be any length you feel is mechanically
su p por tab le . If possib le , try to stay a li ttle
on the high side of your design frequency.

DATA
SIGNAL
the latest in station accessories

AUDIO AUTOMATIC GAIN
CONTROL AMPLIFIER
Is yo ur tone d ecod er having pro blems due to ln-
put s igna l va r ia t ions? If so, el iminate t hese and
other prob lem s caused by weak, strong or va ry·
ing inp ut signa ls. The AAGC· } w i ll ta ke signa l
lev el s between 50 mV to 5 Vo lts and f eed a
c lean rock stable signa l to a ny decoder for pe r-
teet ope ration. Give yo ur decoder a c ha nce to
decode p roperly w it h our AAGC-l ampl ifie r .

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS
Spec ia lly made f o r both OLD and NEW receive rs.
The smallest and most powerfu l single and d ua l
s t age p reamps avai lab le . Bring in t he wea kest
signa ls w ith a Data Prea mp. Now w it h im-
p roved FET's f or g reater performance.

BAND STAGES GAIN NOISE KIT WIRED
FIGU RE PRI CE PRICE

10 meter Single 25 dB 2 dB $15.50 $18.50

6 meter Single 25 dB 2 dB $15.50 $18.50

2 meter Sing le 20 dB 2.5 dB $15.50 $18.50

2 meter Double 40 dB 2.5 dB $30.50 $36.50

220 MHz Single 17 dB 2.5 dB $15.50 $18.50

220 MHz Double 35 dB 2.5 dB $30.50 $30.50

CRICKET 1 ELECTRONIC KEYER
A pcputa rt y -p rtced IC keye r wit h m ore f eatures
fo r you r do llar. Cricket I is s m a ll in size an d
des igned f or t he begin ner as we ll as the m ost
advanced operato r. It p rov ides f atigue-free send-
ing and it s c lean , cris~ CW allows for easy
copy ing at all speeds. u rn ed o n its side, the
Cricket c an be used as a stra igh t key for man-
uat key ing. Right or left hand operation. A C/DC.

Shipping Weight 3 Ibs. $49.95

OTHER EXCITING PRODUCTS INCLUDE
TOU CHTONE TO ROTARY CON VERTER
TOU CHTONE TO TOU CHTON E CON VERTER
TOUCHTON E PAD S
AUTOMATIC DIALER
AN TI·FALS ING TOUCHTON E DECODER
AGC AMPLIFIER

Write today for complete details

Data Signal, Inc.
Successo r t o Data Engineering, Inc.

2212 Palmyra Road

Albany, Ga. 31701
•

912-435-1764
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How to win the fist fight...
with CWequipment from HAL.

• ._- •

The economical HAL 1550 keyer.
The easy-to-use 1550 keyer is your answer jf
you're looking for an electronic keyer that lets
you send accurate CW effortlessly. Send
from 8 to 60 WPM with conventional , iambic,
and dot memory operation. Operates with dual
or single lever keys. The optional 1550/10
automatically sends "DE" followed by your
station call. For fast. accurate CW, order the
HAL 1550110 or 1550 today.

Price: 1550110, $95: 1550, $75: ppd USA.
Air shipment, add $3,

ID-1A repeater identifier.
Commercial quality, low price.
The HAL 10 - l A brings the radio amateur a
commercial-quality repeater identifier that
complies with FCC 10 requirements. It has a
unique read -only-memory that you can easily
reprog ram yourself. Capacity of the ROM is
39 dots, dashes and spaces. TIL IC's assure
immunity from noise and temperature. 10 inter
vals available : 3. 6, 12 or 24 min. Specify call.

Price: $115, ppd USA. Air shipment, $3.

Send perlect CW every time
with the MKB-1.
A complete Morse keyboard . Code speed
variable from 10 -60 WPM with variable dot-to
space ratio (weight) . All solid-state, featuring
computer-grade components. Complete alpha
numeric and punctuation keys, plus an optional
"DE-call sign" key factory programmed for you.
Includes built-in speaker/oscillator monitor.
Price : $290 Assembled, $199 Kit, ppd USA.
Without 10 , $250 Assembled , $170 Kit.
A ir shipment. $5.

CW- and RTTY on one keyboard!
The HAL DKB·2010.
All so lid -state. Type out CW at 8-60 WPM. Ad
justable dot-to- space ratio (weig ht) . Complete
alphanumeric keys, plus 11 punctuati dn marks.
Five standard two-character keys, 2 shift keys,
break-for-tuning key, 2 three - character fu nction
keys, and a "DE-call sign" key. We' ll program
your call right into the DKB-201 O. Plus com
plete AnY capabilities. Built- in three-character
buffer. Optional 64 or 128 key buffer also
available.

Price: $425 Assembled, $325 Kit. ppd USA.
64 key buffer $100, 128 key buffer $150.
Ai r shipment, $10.

j-l11IJ-~AL~:~~~~~;----- ~~~~;-~;~~~~;~~~~-~~-~~~-l
Box 365, Urbana, Illinois 61801 Please specify 0 Assembled 0 Kit 0 Options I

I Telephone: (217) 359-7373 Please send me more information on the following HAL products . . . I
I O OKB-2010 0 MKB·1 01550/1 55010 O ID-1A I
I 0 Complete HAL catalog I
I I
I Name Address Call Sign I
I City/ State/Zip :
L~:~~~~~~~~s t: ~
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Fig. 3. VSWR plots on 2 antennas.
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to 1 and hopefully 1.0 to I. If you have
built an antenna less than 25 feet, your
VSWR may be as great as 2.0 to I. T his is
because the impeda nce of the bottom 1/4
wave element is not co rrect (I think) . This
can be compensated for by the addition of a
matching stub (solid conductor) in parallel
with the feed line quarter wave stub. Vary
the point of soldering this to the feed line
for minimum VSWR - using this technique,
the VSWR can be brought under 1.2 to I.

5. When you have reached your desired
length , stop adding sections and run a test
by powering the antenna from a transmitter
and running a wa ve meter (absorption) up
and down it, each ele ment should be rad i
ating equa lly if you have no shorts or opens.

6 . Now tape each junctio n completely
wi th 3-4 layers of good electrical tape. This
gives mecha nical integrity and some sealing
to the co nnection.

7. Again check fo r the minim um VSWR
point. Hopefully you have come out a little
(250-500 kHz) high of your design frequen
cy. With the antenna draped in the air again,
take some I" wide strips of aluminum foil
and hang over the taped electrical connec
tio ns. Play with these strips, removing, ad
ding, etc., u ntil the minimum VSWR point is
exactly on design frequency and the VSWR
is also minimum. It is a two-man job at this
point.

8. When yo u have the thing "right on, "
tape over th e fo il permanently hold ing it in
place.

9. If y ou have built a 25 - 40 footer, your
VSWR should come out to better than 1.1

1) Cut to desired length + 2.0"

b --
R6/ BU Soli d Dielectric

:,L....-- FIRST 114 i'<
I I SECTION

I I

'-_ MATCHING
STUB

FEED
UNE

1/4 II
CON OIJCTOR

Fig. 4.

10. Now pick up some H4 2" OD PVC
pipe and fitti ngs and build a housing fo r
your new creation. The 20 foot unit should
show six dB gain while the 40 foo t should
have 9 dB gain omnidirectional, of course .
The longer antenna wi ll have a flatter pan
cake coverage pattern (vertical plane); and,
of course , its VSWR plot will be sharpe r.

Good luck ! Ho pe this has helped .
. . .WA I KJI

CALCUlATED LENGTH

3) Using tu bing cutter, cu t shield o ff 3/4" from
IJI'St end, measure fina l dimension (from cajcula
dons) from shield on cut end to o ther end, mark,
and cu t shield with tubing cutter.

--to{ , ......I<-~§§§~~~~§§~~9

2) Cut insulation back 1" each end flu x and tin
each end.

'4 ) Using single edge razor trim insula tio n leaving
1/1 6-1 /8 I I remaining.

----.,r- III6 TO ./ B

........-- ii\

Fig. 2. Method of element prepararion.
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Tempo's VHF transceivers oller
commercial performance at amateur prices.
Compare these transceivers with any other
available . Compare their performance, their
quality of construction , their ease of
maintenance, and then compare prices . Your
choice will have to be Tempo.

TEMPO/CL 146
The Cl-146 o tters operat ion on the 146 M Hz amateur band . The
price incl udes a microphone power cord , mounting bracket and
one pai r o f c rys tals . A fu l l line o f accessories is al so avai lable.
· 12 channel capabi l it y · 13 watts or a power savings 3 watt s
• All so li d state . 12 VDC . 144 t o 148 MHz (any tw o MHz wi th 
out retunin g ) • Suppl ied wit h one pa ir o f c rystals • RF output
meier, S-meter, receiver detector meter • Pro visi o ns for exte r
nal oscill ator • Monitor feature • A ud io ou tput at tren t panel
- tn tem ar speaker • The Pr ice : $299.00

TEMPO/CL220

As new as tomorrow ! The superb CL-220 embod ies the same
genera l specifi cat ions as the CL-146 , but o perates in the fre
quenc y range of 220-225 MHz (an y two MHz without retun ing ).
At $299 .00 it is undou btedly the bes t value available today .

TEMP O/1m b

So much for so litt le ! 2 watt VHF/ FM
hand he ld. 6 Channe l capabi li ty . sol id
sta te, 12 VDC, 144-148 MHz (any two
MHz) , in cludes 1 pair of crys tals.
built - in chargi ng term inal s fo r ni -cad
cells , S-meter , battery leve l meter .
te lescopi ng wh ip antenna, internal
speaker & microphone. $1 99.00

TEMPO
VH F/U HF Power Ampli fiers
Sol id state power amplifiers fo r use in
most land mobile applicat ions. Increase
the range, cla ri ty, reliability and speed
o f t wo -wa y com mun ications.

VHF 1135 to 175 MHz)
Drive Power Output Model No . Pr ice

2W l30W 130A02 $199
lOW 130W 130Al0 $179
JOW 130W 130AJO $189

2W 80W 80A02 $169
l OW 80W 80Al0 $ 149
JOW 80W 80A30 $ 159

UHF (400 to 512 MHz)
2W 'gw 70002 $270

lOW 7 W 70010 $250
30W 70W 70030 $210

2W 40W 40002 $180
lOW 4QW 40010 $145
2W lOW 10002 $125

F C C TVpe ac cep ted mode ls a lso .... a ilable. Please ...... ite.

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S. Prces subtKt to chaflge '''thOU! netce



MOTOROLA MODEL NUMBERS

More and more hams are enjoying 2 The following info may help clarify the
meter FM and many are using or thinking of meaning of the model nomenclature .
using low priced Motorola used equipment.

T43CMT-ll30A

Ist character (T) (Housing)
B = Base
D = Dash moun t
H = Portable (max. portability)
M = Monitor rec,
P = Portable
R = Railroad
T = Trunk mount
U = Universal Mount

2nd character (4) (RF out)
o = Rec. only
I = less lhan .7 5W
2 = .75 -3.9W
3 = 4 - 15W
4 =16 -40W
5 =41 -69W
5 = 70 - 100W
7 =101 -134W

3rd character (3) (Freq .)
o = Below 25 MHz
I = 25 - 54 MHz
2 = 72 - 76 MHz
3 = 144 - 174 MHz
4 = 450 - 470 MHz

4th character (C) (Rec)
A = Sensicon ..A"
B = Unified chassis (450M)
C = Mocom
D = Portable
G = Sensicon"G"
H = Motrac
L = Motran

In the example at the top of the page,
T43CMT-1130, this would be a trunk
mount. power between 16 & 40 watts,
between 144 & 174 MHz, Mocom receiver,
Dispatcher transmitt er. fully transistorized

74

5th character (M) (Xmtr)
A = 30-60W "A" transmitter
B = Unified chassis (450)
C = La + UHF portable
E = High band portable
G = Mobile +AC utility "G" xmtr
H = Motrac
L = Motran
M = Dispatcher

6th character (T) (Power)
B = 117V.AC
C = Battery (dry)
D = Dynamotor
M = Transistorizes w/ in l. bat
N = No power supply
T = Fully transistorized
V = Vibrator

7th character (I) (Squelch)
I = Carrier
3 = Dual (PL)

8th character (l)(Chan. Sp)
o = Wide band
1 = Split channel

9th character (3)(#offreqs)
o = 1 trans & Tee
3 = 2 trans & Tee
7 = 3 trans & rec

10th character (0) (Power)
o = 12 volts
I = 6/12 volts
4 = 6 volts

power supply, carrier squelch, narrow (split)
band, 2 freq using 12 volts. This may help
those who are new at the game of trying to
figure out what a mobile unit really is.

Reprinted from SCOPE
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Ward Stewart VE3FGS
8 Church Street
Penetanguishene, Ontario
Canada

ADJUSTING FM DEVIATION

P roper adjustment of the deviat ion con
trol is important fo r good FM com

munications. If it 's too low, the audio at the
receiver is also low. If it's too high, you may
be over-devia ting and gett ing signal reports
that - though your signal is strong - break
u p when you talk.

Test inst ruments for measuring transmit
ter deviation cost upwards of $250. There is,
however, a short cut method of deviation
measurement using an FM receiver and an ac
volt meter (or oscilloscope).

To adjust deviat ion using this method,
you must use a receiver of the appropriate
bandwidth. Economy price monitor receiv
ers of undertermined bandwid th are of no
use here.

If you want to use a narrow band +5 kHz
system, y ou must use a receiver with +5 kHz
bandwidth. If your system contains both
wide and narrow band units, adjust all
transmitters for narro w band ope ra tion. This
will cause sligh tly reduced audio in the wide
band receivers, but will provide much better
overall performance. Most com mercial units:
Motorola, GE, etc., have power supplies
which will allow the transmitter and receiver
to be used simultaneously fo r short periods
of time. Refer to the schematic for your
particular rig to see how this can be accom
plished , as you can then check your trans
mitter devia tion using the associated receiver
as a monitor.

OCTOBER 1974

The h ookup for measuring is as follows:
Connect an ac voltmeter o r scope across the
speaker terminals. Apply a I kHz tone to the
transmitter. If an audio oscillator is not
available a constant whistle of about the
same frequ ency into the mike will do. With
the deviation control at the lowest position
(CCW) key the transmitter and slowly ad
van ce the contro l while watching the ac
meter. If feedback occurs , or if you can't
stand the noise, subs ti tu te a 5W resistor of
the right value fo r the speaker.

As you increase the transmitter deviation
you'll see a fairly linear increase in the
receiver audio level, foll owed by a flattening
out, and then, as you go outside the pass
band o f the receiver, the audio level will fall
o ff and the noise level will increase. This is
an excellen t example of what happens when
an over-deviated signal is received by another
FM mobile.

Repea t the control adjustment several
times, paying particular attention to the
point at which the linear rise just starts to
flatt en . This is the point at which the
deviation control is properly se t.

I've used this method to se t deviation on
many, many occasions and have been
amazed at its accuracy when com pared
against properly calibra ted instruments.

. ..VE3FGS
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OCTOBER $PECIAL$ OCTOBER

1400-1401 -1403 GA TES- - - - - - - - - - 5 for 51 .00e.
1404-1410-1420 GATES - ----- - -- - 5 for 51.00..
MC836P-MC846P OlL -- - -- -- - - - - 4 for 51.00..
MC862P-MC863P OlL - ------- - -- 4 for 51.00
IN4148 Silicon Sian,1 Switch ing Diode - - - -- 15 fo r S1.00ea
Tis 91·ri, 98 NPN Transisto r - - 10 for Sl.00ea
LM301H/LM301N AMP - - - - - - - - - - 3fo,S1.00..
LM141CH /LM141CN OP AMP -------- 3 fo' SI .00..
lM3BON 2 Watt Audio AMP - -- - - - Sl .25ea
LM3900N OUld AMP OIP - - - S .55..
l M311 H/LM 311N Comparatol'l - - - - - Sl .DOu
LM309K 5V 1 AMP - --- - - 51 .25..

NE565 - NE566 - NE561 PHASE LOCK LOOPS S2.00..

LEOB
..' V~2!.B1'\ 1 -.!JI:J 8.!:!.Iln-D.llme -4- 2 v _ 5 -loL-S I---OQ
"-'V50 FlI'C"I f ..·" " ", ,, 10- 4 0 ' lA, ~" zv 6 '0' SI 00
""A~, 3 '~op~,\,.. Seg",p", Re...1OYI SI 45 ea 3 o . "'o'eSI OO~~

·.· A ~ 4 1~Pf ShPn ,Spgme", D.p - 5 2 25ea 3 0' mo. p S2.00u

1.05
1.30
1.55
1.75

24 pin
28 pin
36 pin
40 pin

TTL

$ .44
.52
.54
.74

1.00

OUAlIN-liNE
SOlOERTAll SOCKETS
*gold contacts

Also available - wire wrap sockets,
' /2/3 levels. Write or call for large
volume discounts.

CMOS
C04001 S 60
C04002 60
C04009 140
C04010 60
C040 11 6 0
C040 12 60
C04013 1,SO
C040 16 1,40
C04023 60
C0402S 60
C04021 1,2S
C04030 .60
74COO .65
74C04 . 10
74C20 6S
74CI73 260

BOOO Selles
8090 S .35
8091 .55
8091 .55
8093 .55
..... 55
8095 .55
8096 .55
8091 .5 5
8098 .55
8 121 .90
8123 1.60
8 130 2 .25
8200 2.10
82 10 J,25
8220 1,60
8 223 5.00
8280 . 15
8288 .90
8836 .60
8837 1.50
8880 1.35

20% Diu(lunl lor 100 Pietn C(lmbined - Abo~e 1400 Series

8 pin
14 pin
16 pin
18 pin
22 pin

7400 S " 7453 S " 741S7 S I.SS
7401 "

,,,.. eo 14160 1 6 S
7402 za 1459 ze 14161 '"1403 aa 1460 as 14163 'SO"... as 1410 " 141 64 2.S0
"OS " 1411 .. 1416S 'SO,..." SO 1413 .. 74166 1,lS
1401 SO 74 14 .., 74110 ,..
''''18 .zs 14lS .90 74 113 ."'''''9 " 1476 .., 74174 1.8S
1410 " 7480 .50 740S 1.8S
14\1 '0 148 2 1.7S 14 176 .85
1413 89 148 3 1. IS 14177 85
1416 " '.... 1. 10 74180 ' .OS
7411 " ",. .., 74181 3.75
14 18 as " ... ... 141 8 2 ....
' ''0 .za 748 3 ,... 74184 2.30
1421 " 1490 .' 9 74185 2.30
1423 .J2 7491 1. IS 74 18 1 , .oo
74 2S " 149 2 .95 74190 ..SO",. J1 149 3 .95 74191 .. SO
1421 J2 ",.. .9 ' 74192 "SO
'm .40 749S .95 14193 "SO
143 0 JJ "96 .95 74194 I.S0
1432 " 74100 1.S0 74 19 5 "OS
1431 es 74101 .., 14 196 1.25
1438 .SO 14121 .55 14191 ..OS
1439 50 14122 ." 14198 2.25
14 40 za 74 123 1.05 74199 2.75
1441 1.10 14125 60 74200 ,...
1442 1.05 14 126 80
7443 1.10 74 141 1.15 ALSO
744 4 1.15 741 45 1. 15

AVAILABlE1445 1.10 74150 .95
7446 1.25 14151 1.20 74H Se"e-s
144 7 1,25 74153 1.50 745 5e"es
14 48 1,25 74154 1.25 74l Se"e-s
1450

." 74155 1.30 Ma"~ Dlhe •
745 1 " 74156 1,30 8000 S\'"..,

$ .85
.40
.8 5

1.10
1.00
.40

1.15
1.70
1.35
1.1 5
1.5 5
1.75
1.90
2.35
2.00
.1 .55
3.30
1.00
.65

1.50
.45

1.00
1.0 0

.40

.90

.40

.65

.75

.65
1.00

2.50ea
.49
.49
.65

LM300 P05. V Reg To 5
LM301H/N Improved Op Amp
lMJ02H Voltage Follower
LMJ04H Negative Voltage Regulator
LMJ05H Positive Voltage Regulator
LMJ07H /N Op Amp (Super 74 11
lM308H/N Micro Power Op Amp
LM309K 5 Volt Regulator I Amp
LMJ10H Improved von . Follwer Op Amp
LM311H/N Hi-performance Volt. Comp o
l M J 19 H Hi-5peed Dual Compo
LM320K -SV· 15V - To J Neg. Regulator
LM324N Quad 741 Op Amp
LM339 Quad Comparator
lM340K·5V· 12V·15V·24 Positive Volt Regulator
LM370N A 6 C - Squelch Amp.
lM373N AM/FM $$ B Strip
lM350N Dual Peripheral Dr iver
lM351N Dual Peripheral Dnver (75453)
lM380N 2 Watt Audio Powe r Amp
LM703H RF/I F Amp
l M733H Video Amp
LM5558V Dual Op Amp
lM74 1H/N Camp. Op Amp
lM747H /N Dual Campen. Op Amp
LM748N Freq, Adj . 74 1
lM 1458N Dual Camp. Op Amp
lM3065N T.V.· FM Sound System
l M3900N Quad Amp
lM555N Timer
lM565·lM566·LM567 Phase looked Loops
lM75451 Dual Peripheral Driver
lM75452 Dual Peripheral Driver
lM75453 DualllM3511

LINEAR

S,usl,Cllon Gu.,.nleed. All llems 10(1% Teu ed
S5.00 Mm. D'de' - l u Clln M,il - No E~l r, Chllge

C,hfo,n" Rnide,lU - Add 6%S,ln Tn
Wholnlle Outleh - Write lor Spec;.1 Oi\Count\

WIl!f lor FREE C.I,log - 0.1. Sheers . 2 0 ~ nth
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Keith Woo d ward VK2BA U
Fla t 28, 48 Morehead St.
R edfern 20 16
New South Wales, Australia

z

Here is a very inexpensive anlenna which uses your
Car body as th e ground.

I n Australia , mobile o perat ion on 146
MHz FM. using discarded mo bile radio

telephones, is very popular. AS with all
amateurs the author has given considerable
thought to getting the most signal out with a
minimum outlay . The units available re
stricted the ac tual power availab le. without
major modifications, so the next importa nt
link in commu nications , the antenna. re
ceived my attention.

The most used antenna is the quarter
wave whip. This antenna leaves a great deal
to be desired especially if it is mounted on
the mudguard where shield ing reduces its
effectiveness. After aU, not all of us like to
carve holes in the center of the roof. An
antenna which has some appeal is the coaxial
dipole. an efficient radiator, wh ich could be
elevated above the car roof t o minimize
shielding. However, this antenna has prob
lems with feed lines in its standard form.
Below is the story of how these difficult ies
were overcome to produce a ga in an ten na
utilizing a cheap base connector.

The normal coaxial dip ole consists of a
quarter-wave whip on top of a metallic
supporting pole wh ich is metallically and
electrically joined to a quarter-wave sleeve.
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The coaxial cable inner is connected to the
bo ttom of the wh ip and the braid to the
pole and the sleeve. This system produces a
strong ground wave but also produces stand
ing waves on the suppo rting pole. By placing
radials a qu arter-wave below the bottom of
the sleeve they ac t as an rf choke to reduce
the sta nding waves on the pole. A secondary
effect of t hese radials is to utilize the
standing waves to reinforce the original
radiated signal. Thus the radials add to the
gain of the antenna.

If such an an tenna could be u sed with the
car body acting as the ground plane we
would achieve a very efficient mobile radia
tor. The feed impedance of a coaxial dipole
antenna is a nomin al 7sn and normally it
would be necessary to feed the coaxial cable
up the cen ter of the supp orting pole to the
feed point. This necessity would make the
antenna a rather me ssy one to attach to a
car. On studying the suggested antenna it
was rea lized that the distance from the
ground plane to the feed point is appro xi
mately a half wave length .

One fact e merges fr om this discovery.
Because imped ances are repeated each half
wavelength o n a tran smission line it is
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coaxial cable. This will te nd to reduce the
veloci ty factor very sligh tly . The botto m
section of the antenna due to end effect is
slightly less than a half wavelength. You will
find that these two factors just mentioned
tend to cancel each other out.

There are many ways of fabricating the
antenna and one suggested method is shown
in the accompanying sketches. For economy
the PL239 plug assemb ly was chosen fo r a,
base connector. The half wavelength
supporting tube is brazed or soft soldered to
the tailpiece of the connector. Inciden tally ,
pick a connector with an insu lation ma terial
that is not susceptible to heat. Also note
that the bottom section length should make
du e allowance for the length of the con
nector used. A brass spacer ring is brazed or
soft soldered to the top of the support pole.
This brass ring is drilled and tapped at th ree
or four points to allow the brass sleeve to be
screwed into position.

The inner conductor and whip is made
from one piece of material. One end of this
material is reduced to fit into the inner of
the connector. Slip the support beads o n the
inner conductor. insert it into the support
pole and solder the end to the connector.
Next a small fiber. or similar material plug is
fed over the whip end of the inner con
ductor and pushed to the top of the support
pole . A generous application of an epoxy
based glue at this point will complete the
construction .

When installed the SWR may be shifted
slightly by varying the length of the whip
sec tion. On the few antennas made by the
author the whip length was deliberately
made long, about 22 inches. and then
reduced bit by bit till a minimum SWR was
achieved.

In-operation tests were made by compar
ing against a standard quarter-wave whip.
both mounted on the center of an auto
mo bile roof. In all tests, changing fro m the
quarter-wave whip to the coaxial type an
tenna more than doubled the limiter current
of the FM rece iver used for signal strength
compariso ns. Some of these antennas with
normal quarter wave radials have been used
as home station antennas with excellent
results.

. . .V K2 BAU

,.
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SL EEVE. ," 1.0

F IBER PLU G SHO ULD SL IDE
INT O M"'ST F ORMIN G A VE RY
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\. ~.
""- BRAS S ,""' ST , tiD
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RIM el SHOULD SLIDE I NTO
SLE EV E FORM IN G A V E RY
TIG HT F IT.

,, 'i
BRAS S ROO ,f Ol~

Fig. 1. Sub-assemblies fo r 146 MHz coaxial dipole
Items shown are no t drawn to scale and most
critical dimensions have been left out.

possible thai a feed point imped ance at the
ground plane could be repeated in impe
dance at the junction of the whip and sleeve.
However, because of velocity facto r effects
on transmission lines, it would be impossible
to use ordinary coaxial cable for this pur
pose . The transmission line must have a
velocity factor close to unity.

A transmission line wit h a velocity fac tor
of unity is air spaced coaxial cable . By now
the reasoning may have become clear to the
more astute. The support pole can become
the sheath of an air spaced coaxia l cable so
that a wire fe d centrally through its half
wavelength will produce the required unity
velocity fac tor half wavelength transmission
line. The impedance of this line is not
critical as it will repeat the impedance seen
at one end to the other. This means that the
,materials used can be governed by the
fittings and faci lities o f you r own workshop.

In practice the inner conductor will need
the sup po rt of two or three beads alo ng its
length . These cou ld be pieces of poly fro m
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Miniboxing

the

1.65 MHz j-f

( 432'er

H ere is a 1.65 MHz i-f strip, all built
into a minibox, for use with VHF

converters .
Why build something like this? Well ,

I made the unit to go with my 432'er
transceiver, but it certainly will work with
just about any HF or VIIF converter to
provide good selectivity and high i-f gain
along with adequate image rejection. Be
sides that, how many good transistorized
i-f strips are there around these days?

The two transistors in this amplifier give
you all the gain you can ask for when used
with a low frequency (135 kHz) i-f ampli
fier. This is where you really pick up your
selectivity .

As usual for me I first built the unit o n
a breadboard wh ere I could get at it and
experiment with all of the components.
There were enough headaches in getting
this to work so I was glad that I hadn 't
started o ut cramming it all into a rninibo x.
Once I had it working smoothly and had all
the bugs out I did rebuild the finished
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Seri es )

proj ect in a little box. Strange to say , it
st ill worked!

Selectivity is important for two reaons:
first, when used alone, and second, for
avoiding images when used with the nar
rowband 135 kHz i-f. There are some
natural frequencies for i-f use that, because
of alloca tions, are better than o thers. 455
kHz is an important one, but mainly for
broadcast receivers, because images can be
troublesome at 28 to 30 MHz in amateur
use.

The next one up is at 1.65 Mllz, just
outside the broadcast band , giving an image
more than 3 MH z away from the desired
signal. A number of low-cost receivers have
used this i-f; however, the selectivity of
these receivers has generally suffered when
used on the crowded bands, or even on
VHF openings.

So in this 1.65 i-f we have not put in
crystal or ceramic or mechanical filters
because of cost, but rely instead on the
additio n of the 2 x 4 in . minibox co nverter
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1.65 MHz i-f transformers were investi
gated, and this turned out to be very
worthwhile, allowing good design control
over the question of neutralization which
now turns out to be unnecessary.

There are four main parameters in the
i-f transformer to start with. First, the size
of the wire, the number of turns, the value
of the resonating capacitor, and then the
number of turns on the secondary going to
the following base .

We have avoided a tapped primary for
the sake of simplicity. using fewer turns
and a bigger capacitor to match the collec
tor impedance. However, you can go too
far in turns reduction. When we went to
only 15 turns, which needed 1700 pF for
resonance at 1.65 MHz, the gain was down
a tittle.

The size of the wire showed up as more
important. I can just hear i-f transformer
people laughing plenty at some of these
remarks, but do they give you all the real
lowdown for homebrew winding?

I had been using No. 38 wire and then
No. 34, and finally went up to No. 30 in
size, just to see. I saw, all right. The Q
came up to where the internal transistor
feedback caused Q I to oscillate when its
base and collector windings were tuned to
exactly 1.65 MHz. Sec also Table I on the
influence of the number of turns of the
base winding.

A good balance was finally reached, as
shown in Table I. The number of turns is
not critical, it's just that there is a region
where everything, such as af, selectivity,

•

and narrow band i-f to supply the selec
tivity needed. Needless to say at 135 kHz
you can get almost any degree of narrow
bandwidth you want to use on 432 and
1296 Mllz, or any other VHF band.

Fortunately we have found an i-f trans
former core design that makes hornebrew
winding at 1.65 MHz easy and still results
in adequate selectivity. See Tables I and II.

Keep in mind that in a triple conversion
receiver, as well as in a front end, image
response is at times very important. If the
1.65 Mllz i-f does not have sufficient
selectivity the t 35 kllz image only 270
kHz away could come through it. The
three tuned circuits used, one of them
being in the output of the 28 to 30 MHz
tuneable converter, form a 1.65 MHz i-f
that does the job in good style.

Gain design

As mentioned before, it is easy in the
432'er to actually suffer from an excess of
gain unless proper controls are used. With
two low-noise rf stages in front, a good 10
meter tuneable front end used for tuning
and conversion at 28 to 30 Mllz, two
stages on 1.65 MHz, and then two more on
135 kllz, there is more gain than needed, if
all are fun full on.

Inasmuch as the experimenter builder
may at times also want to use some of
these units separately for various tests or
operations, each of them should be subject
to good control for use alone with full gain
or in the complete triple conversion re
ceiver of the 432'er. In the latter use
adjustable gain to suit the individual opera
tor's taste concerning interstation noise is
needed. Two methods of gain oontrol have
been tested and they are shown in Fig. 1
and Fig. 2. They both work well, as you
will find, and can serve to set the inter
station noise. The one shown in Fig. I is
the usual type with the control in the
emitter of Q I. The method shown in Fig. 2
controls the base bias and gives slightly
more ave action. It is really a matter of
whether you have a I K pot or one of 10 to
25K on hand.
I-f Transformer Primary Winding Tests

Having the circuit on the breadboard for
the second time. the best windings for the
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02K

">1 Q'

3.31< 10 JoIF

33A~Ave
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Fig. 1.

Emitter gain control.

+I2V

101< Of' 2!>1<

'OK

02K

J1r1 Q'

3.31<. 10~

Ave

Fig. 2.

Base gain con trol.
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"Do ughten" f-f Transfo rmers

The above tests on windings brings to
mind right away a big question . Has the

ave, no fee dback, but still plenty of gain,
are all at their best. You could get a lit tl e
more gain with neutralization, but you
don't need more gain .

Hope yours sounds as good when you
buildi!.

The i-f transformer secondary windings
were quite a revelation, even after building
dozens of i-f transformers from 120 MHz
to 135 kHz.

Here is the answer to feedback, oscilla
tion, and neutralization. In the past I
generally wound on a few turns, say five .
For this secondary, L2, which fee ds into
the base of the next transistor, it worked,
and I let it go at that. After all, there's
plenty else to do in a complete low-noise,
solid-state, high selectivity , triple conver
sion receiver on 432 MHz!

Having a second breadboard 1.65 Mllz
i-f running ju st to be sure of all the
components going into the smallest mini
box used here so far, I thought it might be
a good thing to try a series of secondaries
and see just what would happen . Lucky I
did, as you will see. Referring to Fig. 8, the
secondary winding L2 was varied with
results as shown in Table I.

Table I tells the story . You call have
both gain and absence of neutralization, if
you just work at it a little .

Coil Size No. of How In i-f
W ire Turns Wound xfm rs

L l 30. 21 About 2 layers. 1
DSC progressive.

L2 3. • On Ll 1
DCC

L3 3. 2. As L 1 2
DCC

L. 38 20 Over 2
DSC L3

L5 38 2 Over 2
DSC L6

L6 38 15 Over 2
DSC L3

manufacturer put o ut his i-f transformer
for an un neutralized stage or a neutralized
one? I don 't know! This whole subject is
quite an importan t one and takes up the
full time of various coil engineers around
the co untry as well as the part time of a lot
of device applicatio n engineers.

Once again the RCA Handbook on
devices (I don't work for RCA. It's just a
real good book!) is very explicit on the
turns ratios of 455 kHz i-f transformers for
transistors (but not the number of turns,
unfortunately) in their application sectio n
on good low-cost receivers. Don't miss that
section if you 're going to build . I like
especially their easy-to-do solution to over
loading in a popular broadcast set.

Good Demodulation

This is something given considerable
preference here because I /ike Admirable
Modulation . It is possible to get to 432
wit h SSB, but look at all t he converters
you need! If they're low power you need a
lot of amplification after you reach 432 . If
they 're high power they cost like sin . And
talk about touchy tuning. Wow!

So, more hours were spent getting good
af out of diode D I, without overloading or
blocking, on a loud local. This is also part

T abl e II. Winding data,
1·1 transformers.

0'=_---tof--.-_--.-_c~'~J!~T
e

10K r 02

Fig. 3. Af circuits.

+I ZV

0'

Notes. 1. Cup cores are from Miller 10 C i-f
t ransformers w it h all orig inal wire and frames
stripped off .
2 . L5 has rene tabs fo r identificat ion.
3 . L6 has tape double tabs for identification .
4 . Coils are w ou nd on impregnated paper forms,
5/16 o .d.• that slip o ver cent er post of cup core
after w inding .
5 . Light application of High Q co i l wax after each
w ind ing (melt on) .

None
Regeneration

shows
Osci l latesSame

T abl e I . T ests o n L2.

Gain Feedback
Not enough N one
Better N one
Almost None

enough
Best
S am e

10

•
5

Turns
1
2
3

OCTOBER 19 74 81



.oo

12 VOLT
BAT. PLUG

.IUS
BOARD SIn: ·2 in .. 4 in.

Fig. 6. Layout completed 1.65 MHz amplifier.

Size Reduction

We're cutting down on the size a little
with concentration on flatter packaging. A
variety of real small size miniboxes, per
haps with adjustable partitions inside
would be handy (Hey, BUD!).

Fig. 5. Test for proximity of i-t transformer one
to i-t transformer two.

In the circuit shown in Fig. 4 , Q I runs
around 4 to 5 mils of current on no signal
and drops down to 20 or 30 /lA on locals.
The dc balance for these conditions was
worked out with a bunch of pots all over
the place checking out the best values for
RI, R2,R3, CI ,C2, etc. The circuit calls for
four windings on the last i-f transformer
but is well worth it and not difficult.

I started with the af diode D I connect
ed to the Ll winding of Fig. 4, but soon
found that better all-round operation re
suited from a separate winding for the af
which also made for better ave action.

Referring to Fig. 4, positive voltage goes
to the base of Q I through R I, is stabilized
on "no signal" with resistor R2 and de
coupling resistor R3, the whole line going
to ground through D2. Negative voltage is
developed when an i-f signal arrives at D2,
and is sent through the ave line to the base
of Q I, driving the current down to as low
as 20 /lA on a local.

u [J

°

'KAVC LINE

+12'1

Fig. 4. Ave circuit.

QI Q2

3.3K

of the ave problem as outlined in the nex t
section. Figure 3 shows the final af section,
and it works well also. When the af diode
was connected to the top of the collector
winding L3, it seemed to produce a little
distortion on loud signals, so a separate
winding was installed in i-f transformer 2
and it really did the trick . Better tuning
and selectivity and plenty of af and ave
resulted.

From the way it works and sounds, this
is liable to be my i-f output circuit from
now on.

More and Better Avc

We really worked on this item also , and
it paid off nicely. Remember, we're trying

to stick to a fairly straightforward circuit,
just two diodes without a separate avc
amplifier. Figure 4 shows details of the ave
circuit that works like a charm. The trick
of course is to be able to hear those
stations in the next state (geographic) and
still demodulate properly on a strong local
without distortion.

Some like forward ave and some like
reverse ave, and there are of course special
reasons for both which need not concern
us here. Reverse ave was always used with
tubes, where the remote cutoff tubes were
evolved just for that purpose. They were
the opposite of steep slope jobs and used a
variable grid winding inside the tube.
Worked fine on loud locals. How about
sOJ11e transistors like thai, RCA or Motor
ola? Maybe they already have them?

I go for reverse avc myself, because it
just seems natural to cut down the current
to lower the gain. Also maybe because
most of the rigs I'm building have battery
operation in mind.

;:);01
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holes drilled with a No. 76 drill th rough
.035 fiberglass st rips, with .005 fiberglass
undernea th to keep the pins from shorting
to the baseboard , the whole ceme nted
down with low-loss coil cement.

A test as in Fig. 5 was made to see how
close to each o ther the i-f transformers
could be placed with the following results:
2 in, okay ; 1 in . okay; ~ in . beginning to
show a little regenerat ion ; 3/8 in . more
regeneration; 1/8 in. oscilla tion from feed
back. With the collector winding in L2 and
the base winding in Ll , this is an important
conside ratio n, especially for close pack
aging. In Fig. 5 , the spacing is identified as
" D." No trouble was had in this unit , as D
equalled almost I in . No te that with
magnetic coupling such as at 1/8 in . neu
tralizat ion would be difficult if not impos
sible . An attem pt was made to reduce the
length of the box for this i-f unit , without
success, because the two i-f transformers
and the two trimmers are simply too big.
However, 2 x 4 in . is certainly small
enough for now.

Assembly and Layout

I generally have so me sort of trouble to
relate, but I guess the use o f the second
breadboard and checking of com ponents
was a good plan.

A' OU t

'"

12 VOU
IAt, ~UG

Fig. 7. Final test setup. 1.65 MHz u.nnex ternal
com ponen ts shown have to be unsoldered to
install amplWer in box.

The gain control potentiometer is the
biggest component here. However, Laf
ayette Radio comes through again on
miniat ure components with their series at
only 59¢ and o nly 5/8ths in. diameter.

The four jacks are of course single hole
mounting types which take up a minimum
of space inside.

My favorite .021 pins are used for
terminals as usual , hammered into .020

.r
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C3IO' NOTES- I. SEE T....L [ 2 Fa" 1-1' XFIllR WINOIHGS.
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IS 4 TO !l lilA.
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Fig. 8. Comple te circui t 1.65 MHz i-f. Q1 and Q2 are Motorola HEP55.
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FRECK RADIO & SUPPLY CO. Inc.
P.O. Box 7287 W4WL

Asheville NC 28801
704-154-9551

ANTENNAS

Beams Doublets Quads
Verticals - Cable & Towers 
HyGain - Newtronics - Mosley
Cushcraft - Mini Products - An
tenna Specialists - and more --MIDWEST HEAOQUARTERS

for
MIDLAND and SBE

2 meter FM

Call for our SpeCiill prices
''''B9N\\-\ f312J 355-3524

JON. _ ..... 69\f\ Or wrire for full derails . . .

DON. - W B05 east ogden sa-v-es.
na.perville ill. 80540

WBE MINATURE BROADBAND RF AMPLI FI ERS

Flat 20 dB gain over entire bandwidth; 5 dB NF; 1 V max output;
Specify 50 or 75 ohms; Rugged cast a lum case; +20 VDC @ 25 rnA
bios; "kde ls A82 & A82A 1-500 MHz, high precis ion, flat ± .2 dB;
"h:!del A82H 4-450 MHz, economy version, flat t.5 dB; Size : A82
21/4" x 13/8" x 7/8:', A82A & A82H 21/4 " xl 3/8" x 7/8" ,
Ptlces A82 $105.00, A82A $97.00, A82H $45.00 .

These preamplifiers are ideal for use with frequency counters & meters, signal & ha rmonic generators,
detectors, single & multiple HF & VHF receivers, sweep gear, and wide bandwidth applicat ions.

Other WBE, INC. products covering 1-500 MHz incl ude : signa l & power directional coup lers, hybrid
splitters & combiners, impedance (return 1055) bridges, 50/75 ohm transformers, comparato rs, & fi lters .

(see QST Review, May 1973, pg. 41)
Call or Write for Comp lete Catalog & Dota (602) 254-1570

W DE BAND ENG INEERING COMPANY INC. P.O . Box 216525 !'hoe";x AZ 85036

The HEP55's with their base pin in the
middle posed a small problem, but by
twisting the leads around a little as you can
see in the layout , Fig. 6 , everything came
out fine.

The key components such as diodes and
i-f transformers were tested on the bread
board, so they naturally worked right
away. This is mainly just a matter of
avoiding soldering and unsoldering com
ponents in a very small area later, which
makes for a neater final job.

Figure 6 is a faithful picture of the way
the components are placed on the base
board, and also shows the actual open
spaces. This could lead to thought of
further size reduction, but there we're
getting near the use of a microscope, and
that is quite another story .

Final Testing

With everything in place and ready to
go , signal generator, af test amplifier, S
meter, and battery plug connected, the
" on" switch was ready to be thrown, as in
Fig. 7. And this is just the time when I

always get the jitters! Will the 0 to 100
milliammeter in series with the 12V bat
tery slam over against the pin? Will Q I and
Q2 go West in a few milliseconds? Will a
dull silence come out of the loudspeaker?
However, the moment a few mils show
steady, my nerves settle down and I'm
good for hours of alignment, gain-setting,
testing, etc .

This one came on right away, tuned up
fine, and only needed a little jiggling of the
value for RI to behave perfectly.

After everything is running, proper ave,
good adjustable gain and af output, and the
frequency centered on 1.65 MHz, the
baseboard can then be moun ted in the box
and the wires soldered back onto the jacks
and control. One final operating check and
tuneup in the box and there you are .

The complete circuit is shown in Fig. 8,
and it's a good one.

Conclusion

This little box replaces another bread
board in the 432'er receiver, and also
makes a good general pu rpose i-f arou nd
the shack . . .. K Iell
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Gabe Gargiulo WA 1GFJ
17 Whitney Street
East Hartford CT 06118
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W hile looking through the ham ads
recently f was stunned to see at

least three ads of equipme nt for sale, with
the excuse o f "college expenses." Now just a
minute! How much do they ex pect to get
fo r a used sta t ion? $ I,OOO? $2,OOO? It
would have to be some station to se ll for
that much, second hand . And how fa r would
one or two gra nd go in college? It might pay
the tuition for o ne year in a small percentage
of colleges. Selling a station when you need
cash is not the answer.

I was greatly tempted a few years ago to
sell so me of my equip ment (Swan 500e,
Swan 400, Go nset GSB 2, two 'er, D I04
mike) simp ly because I need ed the money
due to marriage, bills, and a baby, all of
which cost mo re than any college.

But , being a true ham, I kept convincing
myself to ho ld on to that radio gear - things
were bound to get better. They did, thanks
to a programming job, and now I am back
on the air and into 2 meter FM. If I had sold
all my gear, I would still have the bills, but
no rig , and a sorry ham I would be!

Loo k at it from a fin ancial point of view.
Sooner or later you will get out of your

financia l difficulty and will need to get back
on the air. Then you will have to buy all new
gear, which will cost you mu ch more than
you got fo r your old equip ment. If you had
taken o ut a loan when you need ed the
money , you would be ahead of the game
(a nd still have your rigs).

Have you ever found out how much you
can get for your old rigs? I did. A lo cal
distributor offered me $75 for my Swa n 400
that I bo ught fo r about $450 in 1967. I was
offered the same fo r my GSB 2. It's not
worth it to sell them.

So, whatever th e reason y ou are thinking
o f selling o ut, don 't, You will ge t ove r the
financial crisis and the ham rad io bug will
bite you again. If you don't need the money
and have just lost interest in ham radio,
don't sell out. Why not let someone benefi t
who is still interested in it? Ho w about
lett ing a teenager borrow it, o r giving it to a
rad io club or to so meone in OX-land?

Don't ge t o ut of ham rad io - you may
regret it if you do - but you' ll never regret
it if y ou stay with it.

. ..WA IGFJ



A CALL

R.C. A1 tman WA6AX V
1053 Shrader Street
San Francisco CA 94117

QST, QST, QST-Our new WR call has
arrived ." Thus our trustee, WA&AGA

announced the event Tuesday afternoon,
June 2&th , just 5 days before the July 1
deadline, and 3 days before the announce
ment from the FCC of a &0 day extension .

I'm sure the members felt almost as they
might have at the announcement of the
uncomplicated birth of a son . After months
of trying to meet FCC's complicated require
ments for a repeater license (and 2 sub
missions), the best repeater in all of Six
land, WB&AAE, had its new WR call. The
trustee, AI Nielsen, first thought not even to
open it, " let'shave an unveiling ceremony,"
but his curiosity got the better of him, plus
he decided having the new I.D .er wheel
ready would make a better ceremony. One
member promptly organized a pool of
guessing the new call at 10e an entry, to be
mailed to him not later than Saturday June
30. Pay-off to be at next club meeting July
27th, thus allowing for slow mail delivery .

AI immediately contacted the program
chairman WB&GWQ Roy and said, "devise
some kind of ceremony-probably upon the
hill at the repeater site for this Sunday for a
change of call ."

Being one of the top program chairmen in
the country, he immediately threw his
hair-trigger brain into gear, phoned a brace
of members for assistance, and pulled off
another of his brilliant schemes . With
plenty of on-the-air publicity during the
next 5 days, we had 55 people up on the hill
for the ceremony to take place at high noon
on July 1.

86

A committee of two was picked to design
a special QSL to be issued to any check-ins
during the first 8 hours of operation under
the new call. Tape recorders were hooked
up to record the requests . Champagne and
hot dogs were purchased, movie cameras
were arranged for-a bed sheet was requisi
tioned for a banner -sprayed on it ahead of
time was ''WR& " and the big day arrived.
Beautiful weather, bright, not a cloud in the
sky-perfect! The program chairman Roy
tried to take credit for that too .

Beginning about 9:00 a.m. the trek was
on from all over the San Francisco Bay Area .
Many of the members even had breakfast
together and went up into the Berkeley hills
in a caravan . Some members drove 50 miles
one-way from San Jose to be there.

The banner was strung up, ready to be
raised on high, the hotdog broiler was
plugged in and cooking, the champagne
was on ice. Two of the more rotund mem
bers settled a long-standing argument as to
which one could squeeze into the narrow
space' behind the repeater cabinet (they
both did-so we still don't know which one
is heavier).

A public address system was set up be
cause only about &or 8 people could crowd
into the shack to witness the changing of
the I.D .er wheel, a running commentary
was being given over the repeater by Little
John WA&TKP, for the benefit of all not able
to be there . Final entries into the dime pool
were filed along with their guess at what the
new call would be .

A little bit of history of the repeater was
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announced over the p.a . system and over
the air. It was first put on the air in 1962,
f irst meet ings were held in w hose li vin g
room, and now we have 155 pa id- in mem
bers, etc.

At 11 :55 a .m the last I.D . of WBbAAE
went out over the air automatically , the
wheel was removed , to the sound of taps
bugled by Antioch John WAbENM, the new
wheel was insta lled and we wa ited -and
waited-actually on ly about one mi nute,
but it seemed li ke hours, then there it was 
WRbABM! Promptly as 12 noon, July 1,
1973. Antioch John promptly b lew charge
and shouts went up, ABM was sprayed o n
the bedsheet banner and it was raised about
30 feet into the air w ith fee li ngs simi lar to
those when you see t he Stars & Stri pes in a
so lemn moment. The air was f i lled with
many many ca lls all at the same t ime,
everybody listening trying to be first on the
repeater w ith its new ca l l. To l isten to t he
tape now, it was mass bed lam, but in a
minute they started sett l ing down and
calli ng in- in a more orderly fashion,
placing t heir call and add ress on the tape for
their request for the new QSL card . The last
time I heard t he total count-210 names
and addresses were recorded .

Up on t he hil l , champagne corks were
popping as much as 20 feet into the air.
Everybody there had champagne and over
200 hotdogs were consumed in 30 minutes.

The trustee, AI Nie lsen, WAbAGA was
showered from behind w ith champagne as
he reti red the old wheel into what was ca lled
a cavity , but su re resembled a wastebasket,
and bu rned . .

One member, Lou WB6TX D surprised al l
of us by bringing a beauti fu l cake decorated
like a bi rth announcement t hat said " IT'S A
CALL ." Movies of the enti re proceedings
were made by Sunset John WAbD PJ and
shown at the next meeting, for t he benef it
of those that cou ldn't be there . He did a
beautifu l job of editing the f i lm .

The dime pool contained $1.90 since we
only had 5 days to publicize it , and was won
by Clem WAbAVM. He p icked the correct
call because of his own cal l. A good time
was had by al l!
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Model CST-SO

•
F Two-Band Transceiver

for t and 1~ meters
Digital Fr uency Synthesis

The new CST-50 Two-Band Transceiver provides coverage of two complete
amateur bands with all the features needed by most operators. Imagine! The
two most popular VHF ba nds in one rig with Phase Locked Loop frequency
synthesis. In the CST-50 all f requenc ies are generated d igitally by reference to
one highly accurate and easi ly adjustable crystal. As soon as a new repeater
is on you can use it, no waiting for crystals . Write for further information.

• Covers entire 2 meter and I lA meter bands
• Covers MARS. CAP and CD frequencies from

142 to 149 .995 MHz
• Full digital frequency synthesis with 5 kHz steps
• lighted thumbwheels for night mobile operation
• No crystals to buy - ever
• Built -in repeater offsets of 600 kHz , 1 Mhz

and 1.6 MHz
• 25 watts output on each band
• No transmitter retuning across either band
• FM-AM receiver
• 8 pole crystal fi lter
• Front mou nted speaker

• PTT microphone and mobile mount included
• Operate s on 12 volts DC
• AC supply available
• Accessory connector for tone burst and tone

coded squelch
CST-50 two-band tra nsceiver $769 .95
CPS 6 AC power supply $119.95

MAOF IN lISA bv

COMCRAFT
POBOX 266 , GOLETA, CA 930 17

88 73 MAGAZINE



Emil Hrivnak W3HPX
147 Penn Lear Drive
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MOSKEY
A PROGRAMMABLE IAMIC CMOS KEYER

Part 2

P a rt of t his article published in the June
issue of 73 described the basic

keyer portion of MOSK EY. In Part II I will
describe how the memory circ uit works and
how Morse code is enco ded to obtain high
density storage in memo ry.

Memory Coding Scheme

A considera ble amount of t ime was spent
to determine the mo st efficient way to sto re
the code into the memory to conserve
memory space. When MOSKEY was first
designed the largest static RAM available was
a 256 bit TT L RAM. Just a 3 by 3 CQ sent
twice would use up 680 bit s of memory.
Having o nly 4 RAMS, 1024 bits of memo ry,
on hand, that didn ' t leave mu ch room to
program in other phrases. I decided the
repeat capa bility was a must and began to
look for a way to more efficiently store t he
code in memory . Now with 10 24 bit static
RAMs available memory space is not so
much of a premium, but the same coding
scheme is used here as origi nally designed .
The simplest way to store the code is to
sequentially store ls and O's in memory,
with a I representing an o utp ut, and a 0 , no

output. The letter "A" would be sto red as
I 01II 10. CQ with letter and word spacing
would be stored as I 110 /I 0 /II 10 110 100
11I 10 I II 10 / 10 / 1110 10000001 using 34
bits of memory . One method to conserve
memory space would be to st ore only 2
ones in memory for a dash, inst ead of 3
ones, and let the keyer automatically fill in
the third t ime unit when sending a dash.
Likewise only 2 zeros co uld be interpret ed
as a letter space, again letting the keyer fill
in the missing space unit . A word space
could be stored as 3 zeros in sequence and
the keyer could lengthen it out to a 7 unit
word space. CQ would then lo ok like this
1I0 /lO IIIO /IO IO /lIO IIIO/IO l1I01001
using a total of 24 bit s o f memory space.
Since there are only fo ur instructions to be
stored in memory : a dot , a dash , a letter
space , and a word space, I decided that
sto ring a two bit op-code, like a computer
instruction, could be decoded into the four
inst ru ctio ns. The o p-code is read out of
memory two bits at a time and decoded to
co ntro l the key er, The memory actua lly
consists of 2 memory ICs operating side by
side , with one op-code bit coming out of
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Fig. 6. Signal flow (or programming memory.

memo ry A, and the second op-code bit
comi ng out of memory B. Let the up-code
assignment be the following:

OP·CODE BIT Op·CODE BIT CHARACTER
A B
o 0 Word Space
1 0 Dash
o 1 Dot
1 1 Letter Space

Then CQ reduces to t he fo llowing:

AB AB AB AB AB AB AB AB AB AB
10 01 10 0 1 j 1 10 10 01 10 00

using only 20 bits of memory. This is the
way MOSKEY stores code in me mory. MOS
KEY is capable of storing 1024 characters, a
character bei ng a dot, dash, Letter space , o r a
word space . The memories are 10 24 bit
N-channel MOS devices. They are CMOS
compatible if the CMOS is operated at 5V.
They were priced in the 570 range when first
introduced a year ago , but have co me down
to SI2 to SIS each now. Hopefully they will
drop in price even more as the price of
CMOS devices continues to decline.

Pro gramming Memory

Figure 6 sho ws the block diagram of the
keyer with the additions necessary to pro
gram memory . The en coder circuitry en
codes dots, dashes, letter spaces, and word
spaces into the proper op-code for sto rage in

memo ry. The memory address counter is a
10 bit binary counter which sequentia lly
accesses the 10 24 locations of memory .
After each instructio n is written into
memory the memory address counter is
increme nted by one.

The keyer is placed in the programming
mode by turning on the PROGRAM switch.
The memory address counter can be preset
to any starting location by selec ting a
number on the address switches and pressing
the PR ESET butto n. This permits sequences
to be stored anywhere in memory. The
counter will start from the lo catio n it was
preset to and continue from there . The
sequence desired is loaded into memory by
simply sending it on the key . As each dot,
dash, letter space, and word space is sent, it
is encoded and stored into memory by the

write circuitry . When no further entries are
made from the key , the keyer will store the
word space into memory and enter the idling
mode. Long gaps between words are not
programmed into memory . Specific combi
nations of op-codes (to be discussed later)
are used to program a sto p instruction or a
repeat instruction in memory . This is accom
plished by pressing the sto p store switch or
the repeat sto re switch. The instruction will
be written into memory and the memory
address counter advanced by I.
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Fig. 7. Sending code from memory.

the keyer sta rts each new character the
memory address co unte r is advanced during
the first bit time of the charac ter so that the
next cha racter to be sent is availa ble. Since
the keyer is self-complet ing, o nce a character
has started, the next character to be sent can
be read from memory, be decoded , and be
waiting for the keyer to use it upon com
ple tion of the current character.

The word space instruction is really a two
phase ins t ruction. It must generate a 6 unit
space. When a word space instruct ion is
decoded from memory the keyer first en te rs
the lett er space mode and t he memo ry is not
adva nced . With the wo rd space inst ruction
stil l valid and LETTE R SPACE F F high, t he
keyer then e nters t he word space mode a nd
advances the memory. The control logic is
more complica ted wit h this scheme but the
maximum amount of code that can be
store d in memory is u t ilized.

For those of you who peeked ahead to
Fig. 8, t he memo ry dot o ut pu t o f the
op-code decoder is no t use d. It is imp lied
that if the R UN F F is set then the keyer has
to at a mi nimu m send a dot. R UN BAR is

The display is used to see what locat ion
in memory is currently being used. By
jotting down the starting location of each
sequence programmed in memory. you can
preset the address counter to that locat ion
and have the keyer send a nyo ne of several
seq ue nces stored away.

When programming memory, as each dot
or dash is se nt from the key, during the last
bit time of the space follo wing the do t or
dash, when EOI is high , CLOC K 2 generates
a write pulse to the memories and stores the
op-code in memory . A new character is then
started from the key. EOIDELAYED BA R
is low during the first bit time of the new
character and is an enable to advance the
memo ry address counter at this ti me. T he
memory is t hen ready to have t he next
o p-code .sto red into it during the last bit
t ime of t ha t character. When no furt her
entry comes from the key, the keyer enters
t he leller space mode. During the last bit
time of the letter space the op-code is stored
in memory. Now comes a decision. If a key
entry comes along, then it was really a letter
space a nd the memory will be adva nced
during the first bit of t ime of the dot or dash
be ing sent. If no key entry occurs then the
keyer enters the word space mode to time
o u t 4 more spaces. The memory is not
adva nced this ti me and d uring the last bit
time of the word space the word space
op-code is written over top of the previously
stored letter space inst ruction . T hen the
memory is advanced during the nex t bit
time. When t he keyer is idling no writing or
advancing of t he memory takes place.

Sending From Memory.
Figure 7 shows the signa l flo w fo r reading

code o u t of memory . T he start ing lo cat ion
of the sequence is selected by the address
switches and loaded into the memory
address counter by pressing the PRESET
switch. The counter will count up from this
locatio n as the code is sent from memory.
Pressing the START button starts t he keyer
a nd it will send code unti l a stop code is
reached. or it is stopped manuall y by press
ing the STOP button. T he op-co de decoder
decodes the memo ry outputs into do t , dash.
lett er space. or wo rd space comma nds. After
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used to keep the counter enabled, Fig. 3.
The dot decode is not used , so if the keyer is
sending from memory and no outputs of the
op-code decoder are high the keyer sends a
dot. A dash decode makes the counter count
lo nger for a dash ; a letter space decode is
really a dot with the output inhibited; and a
word space decode is a letter space seq uence
followed by a word space sequence.

PROMS

Figure 8 is the schematic of the memory
sect io n of the keyer , The memory address
counter advance circuit is also included.
U24 , U25 , and U26 are the memory address
counters. Most CMOS devices cannot drive a
TTL load so U29 and U30 , non-inverting
buffers, are used to increase the drive capa
bility for addressing the TTL PROMS and
driving the displays. U34 and U35 are the
optional PROMS installed in the key er. They
are 256 word by 4 bit PROMS. U36 is a dual
4 to I multiplexer needed to selec t the
proper PROM outputs. If you decide not to
use the PROMS, U34 , U35 , and U36 can be
eliminated Also R801 through R804 can be

eliminated, as well as the RAM/ROM select
switch and R80? and R808 . Then connect
RAM A OUTPUT U31 pin 12 directly to OP
CODE BIT A U2? pin 10 , and connect RAM
B OUTPUT U33 pin 12 directly to OP
CODE BIT B U2? pin 13 . Resistors R805
and R806 must be left installed . Ground the
RAM chip selects U32 and U33 pin 13 .

Since the PROM is organized as 256
words by 4 bits a multiplexer is needed to
select two op-code bit s at a tim e, Figure 9
shows a simplified schematic of how this
could be done. Assuming a sequence starts at
location zero, all the address lines will be at
a logic zero. The PROM will have the four
data bits for its word zero at its outputs.
Address line 1 is a select input to the 2 : I
multiplexer and address lines 2 through 9 are
used to address the PROM. PROM output I
is selected by the multiplexer and appears as
op-code bit A, and PROM output 2 appears
as op-eode bit B. The keyer uses this to start
sending the first character and then advances
the address co unter to make address line I
go high. This causes the multiplexer to now
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• . .TPLVHF-UHFpower
amplifiers

TPL brings you the finest amateur RF amplifiers
for VHF FM available today. Only state-of-the-art
techniques in circuit and semi conductor technology
make an amplifier of this quality possible.
The amplifying transistors are of the balanced
emitter silicon power type. Each one is indi
vidually checked for power output and reliability
during mismatch conditions. They are operated
well within the factory's suggested limitations for
added reliability and life. Most circuitry is of
micro-strip technique for stability and broadband
characteristics. Antenna switching is accomplished

through the use of a specially selected R F relay
. . . activated by only one watt of R F power
through an RF sensing circuit . During receive,
the antenna by-passes the amplifier and is fed
through the relay to the transceiver. Also of note is
a reverse voltage protection diode which protects
the power transistors from destruction in the event
the amplifier is connected to the wrong polarity.
TPL amplifiers are simple to install and fool-proof
to operate. With proper care, they will provide a
lifetime of dependable service.

DID YOU KNOW...
TPL is the largest manufacturer of accessory solid state RF power amplifiers in the world.
TPL commercial amplifiers are used and recommended by every major manufacturer of
commercial communication equipment.
TPL's engineering staff contributed to the development of RF power transistors from their
earliest inception.
TPL offers the broadest selection of RF power amplifiers.
TPL offers the highest quality RF power amplifier available.
TPL guarantees its amplifiers against defective parts and workmanship for a full year.
TPL power amplifiers and repeater amplifiers are now available at your local dealer.

COMMUNICATIONS INC.
13125 YUK ON AYENUE /HAWTHORNE . C A L I F . '0250 /(213) 61'-0131



Fig. 9. A method to select 2 op-code bits at a time
from PROM.

select PROM output 3 as op-eode bit A and
PROM output 4 as op-eode bit B. This
becomes the second character fo r the keyer
to send. When the keyer starts sending the
second character address line I goes low and
address line 2 goes high. This now selects t he
second 4 bit word of the PROM and causes
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Fig. 11. The way MOSKEY multiplexes the PROM
outputs and selects between PR OM and RAM.

the multiplexer to go back to select ing
PROM outputs I and 2 as the op-eode bits.
Each word of PROM contains two characters
of code. Figure 10 helps to illustrate how
the PROM addressing works. The RAMI
PROM select switch could be another dual
2: I multiplexer . Since dual 4 : I multiplexers
are available these two functions can be
combined in a single I'C and Fig. I 1 shows
how this is accomplished .

(ADDRESS LINES

AOOR£.SS LINES

123 ·910
2 THROUGH 9

'r
256 X 4 PROM

RAM A RAM B OUTPUTS

I a a 4
:T

J1 L,..I
2 LINE "ONE

TO -t TO
I LINE I LINE
MUX MUX

RAM~~
C __ ____

OP-COOE OP-COOE
BIT A BIT B

OP -COOE
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Fig. 10. Table to help illustrate how address Jines
are related to number shown on displays, and
actual word o f PROM used.

• .. , ...... 0 1 00 • , ,
• .. , ... ... o J O' • , •... , ... ... OUl .. , ,... , ... .. , o10 J .. , ,... , ...... o J O J • , ,
• .. , ... , " o JO ' • , •

There are many versions of Program mable
Rea d Only Memories (PROM) on the
market, two of the more popular types being
256 words X 4 bits, and 32 words X 8 bits.
These are manufactured wit h all I's or all O's
stored, depending on the manufacturer and
type. They can be programme d by applying
proper voltages and pulses and any sequen ce
up to the capacity of the PROM could be
installed in MOSKEY. Once they are pro
grammed , they cannot be changed back
again. The PROMs contain nichrome fuse
links in each memory cell which are safe
against being blown out under normal
operating conditions. With the proper
voltages and current pulses applied the link
in each desired cell can be melted open, or
blown like a fu se, and the logic stat e of t hat
cell changed. If you decide to install a
PROM in your keyer give it a good hard look
before co mmitt ing to a sequence. Check and
double check it several times as mistakes
canno t be corrected . I do not recommend

,
•,

0 " "" " 0

I",,,,,," ..~
._... l'.... .0- Dor,....' au".,,, s.. '" au,.., e,,"'- _d0' n,omu_" ',om._ ..
~E ." , " D<",I.. ....."u.... ..".,_ 8" . ..,<_ ."•

0,000 ... ... 0000 • , ,
• ... ... ... 000 , • , •

• ... ... ... OOO~ , , ,
• ... ... " , 0003 , , •
• ... •• • ... 000 _ , , ,
• ... ... , .. OOO~ , , •

• ... ... , .. 0006 , , ,
·• ... ... , , , 00 0 • , , •

• ... ... ... 00' 0 • , ,
• ... ... ... 00' , • , •
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trying to program a PROM by yourself. It 's
too easy to make a mistake wit h so many
bits to program and the exacting step by
step sequence that mu st be followed for
each bit. If yo u decide to use a PROM let
the parts store program it fo r you . Some
charge a small fee , and o thers will do it free.
With the large memory size available in the
keyer , and the ease of programming it , o ne
might consider that a PROM is not really
necessary at all . However the RAM is a
volatile device which means that when the
power is removed the contents o f the RAM
are lost , and without a PROM your favorite
saying will have to be reprogrammed each
time the keyer is turned off.

Figure 12 shows how 32x8 PROMS could
be implemented . Loading of the address
lines mu st be watched . The 3 :8 decoder
could be a 7442 TTL chip or 4028 CMOS
chip with inverting buffers used after it.
Stop and Repea t Instructions

Figure 13 sho ws the schematic of the
stop and repeat instruction generato rs, the
repeat circu it and the op-code encoder. With
the co ding scheme used in MOSKEY it may

ADDRESS LINES
345 6 18

have become obvious by now that letter
space instru ctions can only be fo llowed by
dot or dash instru ctions, and likewise word
space instructions can o nly be followed by
dot or dash instructions. Up to four special
contro l instructions could be implemen ted
by storing two letter spaces in a row, o r a
letter space foll owed by a word space, or
two word spaces in a row, or a word space
followed by a letter space. MOSKEY uses
two of these combinations to generate stop
and repeat instructions. After the last dot or
dash entered from the key is encoded and
stored into memory, the keyer gen erates a
word space op-co de, stores it in memory.
and then idles. By using a manual swi t ch
closure to enter a letter space or word space
op-code into memory in the next lo cation, it
will be interpeted when sen ding from
memory as a STOP or REPEAT instruction,
respectively. This is done by pressing the
stop sto re swit ch or the repeat sto re switch
while the keyer is idling. The instruction will

be written into memory and the address
cou nter advanced one location. Switch
de-bouncers and synchronizers are used on

\ /
.L

AD AI A2 A3 A4 I>lJ ~ A2 A3 A4

ADDRESS INPUTS ADDRESS INPUTS
32 )( 8 PROM CHIP 32 )( 8 PROM CHIP

OUTPUTS SELEtT OUTPUTS SELECT
1 , 5 724 • 6 I , 7 2 4

I

ADDRESS I 2 , 4 I 2 , 4
LINES

,-< A INPUTS ADDRESS
DUAL 4 :1 I MUX LINES 0

2-< •
, • A,

1

RAM RAM 2 P9 •A • ,P
10 C P,

2 NO LEVEL MUX
4,

OR SWITCHES P, 5, NEEDED TO SELECT
.i: 0, BETWEEN RAM/PROM 3 : B 6 P,

RAM/PROM , '" DECODER
OP-COOE 7

. ,T
SN1442 OR

METHOD FOR USING 2
32 X B PROMS. EACH
32 X 8 PROM CAN
SrQRE 128 CHARACTERS.

UP TO 8 32 X 8 PROM S
COULD BE INSTAL LED
FOR FULL CAPACITY OF
1024 CHARACTERS. THE
ADDRESS LINES WOULD
REQUIRE MORE BUFFER 
ING. A 3 : 8 DECODER IS
NEEDED TO ENABLE
EACH PROM IN 128 CHAR
ACTER INCREMENTS.

TO CHI P SELECTS
PROM NUMBER

- ;> 1 1ST 128 CHARACTERS

- -> 2 2ND 128 CHARACTERS

•

-;>8 LAST 128
CHARACTERS

A • CD4028 WITH
CD 4009

INVERTING
BUFFERS
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Fig. 12. How to impl em ent 32 x 8 PR OMS in Maskey.
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~ UZ8e"'UJ:>-_--<REPEAT $l<]P
4023f

•

6

U4IC 10
401~

III

e

REF ~t GNO

(e)
MEMORY WS NEXT

OP CODE

R
4

REPE:AT FF

@
CLOCK

/ ./

C040Il U37.41 14 7

C04013 U38,39,42 14 7

C04025 U40 14 7

U28 LISTED ON f'l),RTS
LIST OF FIGURE 8

s~~
B~.yi~
SWIT·~CHY-

WSFF
I(EY DOT

IN PROGRESS

6

REPEAT
S~

BUTTON
SWITC.~H/,,-

r:
"I U40
13 4025

RAM B
10 INPUT

I I '0'
KEY DASH

IN PROGRESS

STOP + REPEAT STORE

Fig. 13. Schematic of repeat decoder and stop and repeat instruction generator. Also the op-code encoder.

the stop and repeat store switches so that a
single pulse synchronized to the keyer clock
is generated by each switch closure.

The repeat flip-flop is reset when not
sending from memory. When sending from
memory and a repeat instruction is decoded
the memory address counter will be preset
to the number selected on the address
switches, which should be the starting ad
dress for the sequence being sent. The repeat
flip-flop will also be set. The keyer will
return to the beginning of the sequence and
send it again. When the repeat instruction is
reached again the second time through the
sequence, the repeat instruction is ignored.
The memory address counter is advanced
one more location skipping over the repeat
instruction to that the keyer has the next
valid dot or dash instruction ready for when
it is needed. (The keyer is self-co mplet ing a
word spa ce at the time the repeat instruction
is decoded and inputs to the 9 bit counter,
the dot , dash, etc ., generator are being

96

ignored until the end of the character, so the
memory advance circuit in the keyer can
advance the memory beyond the repeat
instruction and not cause any abnormal
operation in the keyer. All characters will
still be perfectly timed.) It is permissable to
have a stop instruction immediately after a
repeat instruction and it will cause the keyer
to stop after the second pass through the
seq uence. As an example of how the repeat
instruction can be used I have the following
sequence stored in my keyer: CO CO CO DE
WI GCA WI GCA WI GCA (repeat) K (stop).
When sent from memory it comes out as :
CO CO CO DE WI GCA WI GCA WI GCA CO
CO CO DE WIGCA WIGCA WIGCA K
(stop).

The conclusion of this series will discuss
the sidetone, transmitter keyer , power
supply and displays. The spare gates indi
cated in Figs. 5 and 8 will be used for the
sidetone and transmitter keyer ,

... W3HPX
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Check local Post Office for air rates . .

73 Pine S{~ NH 03458
peterborOUIl'"

wayne Green

- Jet Black
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Ite card

These aSLs are printed on Fine Quality Glossy Card Sto ck and are
as good or better than cards sold elsewhere for several times the
price. We can offer this fantastic low price, because we "gang print"
orders between other jobs in our own print shop which keeps the
costs way down and we pass the savings on to you . If you haven't
been QSLing as much as you 'd like to because of the cost of cards,
do you really have an excuse anymore? Get some cards and help
improve the image of U.S. Amateurs.

pe on_ Black ty
style A.

While the cost of almost
everything keeps spiraling
upward, 73 has kept the
price of these beautiful
OS Ls at rock-bottom. When
we started selling Top
Duality OS Ls last year for a
PENNY-A-PI ECE (postpaid
vetl) it was a fantastic deal;
this year it's the next best
thing to having an oil well
in your own backyard!

ORDER - AND PAY

250 $6 12 .5d eel
500 $10 12d ea)
1000 $15 11.5d eel
2000 $20 11d ee)

Awards to be listed on card ,.,.,--,-.,--,,- _

o 250 0 500 0 1000 0 2000 cards
Foreign Orders: Add following amounts
for shipping and handling. (Parcel Post)
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bOO - $2.26 2000 - $6.25

A product of 73 Magazine, Peterborough NH
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(as brief as possible and still get through the mail)
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Gary L. Tater W3H UC ex K1 YLU
7925 Not tingh am Way
Ellicott City MD 2 1043

OSCAR 7
W ith One Receive r

A f ter reading the fi ne technical artic les
on preparing for OSCAR 7, perhaps

you are wonder ing how you will use all of
the OSCAR 7 capabili t ies without:

1. Buying a new crystal for your 144
MHz and 432 MHz converte rs.

2. Retuni ng your receivers 10 meter band
to include 29 .975 MHz and losing 28.0.

3. Tying up several receivers.
If you have an NC-300 or NC-303 as a

spare receiver at your station, here is a
simple, co nvenient and inexpen sive solution
that wil l allow you to use both OSCAR 6,
OSCAR 7, and the low end of 144 and 432

MHz bands wi thout adjusting or changi ng
crystals in the equipments.

The downlink signals for the two
sate ll ites are li sted in Table 1, along with
receiver require me nts for 28 MHz i-f VHF
converters. Very few ham band receivers
cover frequ encies above 29 .9; howeve r, the
NC-300/303 series has a converter ban d that
begins at 30.0 MHz.

Fig. 1, shows an NC-303 configu red to
monitor all three of the OSCAR 7 downlinks
and beacons using the receiver band switch
and one ex ternal coax ial switch. The only
modification necessary is to tune the
capacitor in th e NC-303 's converter band
local osc illator such that 29.9 MHz is
received at the 143.5 MHz (30.0 MHz) dial
calibratio n. This should be accomplished
wi th the receiver in its cabinet. At this t ime
you shou ld also adjust the air tri mmer in the
rf amplifier by using the crystal calibrator as
a signal source.

I do recomme nd the use of a good solid
state 10 meter preamp as shown in Fig. 1.
An additional coaxial switch could be used
to retu rn the converters to the 10 meter
input for a comp lete sate lli te, 432 and 2
meter sta tio n in one receiver.

. . .W3HUC

TABLE 1

OSCAR 6 and OSCAR 7 input. output , beacon and station receiver requirements .

OSCAR 6
BEACON

OSCAR 7

BEACONS

UPLI NK
(M Hz)

145.9-146.0

145.850-145.9 50
432.125-432.1 75

DOWNLIN K
(MHz)

29.450-29.550
29 .450

29.40-29.50
145.975·145.925
29.5
145.98
435.1

RECEI VER
(28M Hz IF)

29 .450-29.550
29.450

29.40-29.50
29.975-29.925
29. 50
29.98
31.1

98

432 MHz

ANT

144 MHz

ANT

28 MHz

ANT

432 MHz 31. 1 MHz

CONV

VHF CONVERTER BAND I NPUT

f• I
144 MHz

ICONV 29.975 - 29.925

' 0 M 29.4 - 29.55

PREAMP
80 -10 M INPUT

NC - 300/NC - 303

Fig. 1. A single receiver for satellite use.
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HIGH OUTPUT

73 Staff

ACCESSORY

MICROPHONE

F
requent ly wit h eit her an SSB or FM rig
t he built-i n microphone amplifier does

not produce sufficient gain to achieve full
modulations when used with an existing
microphone. There are several obvious so lu
tions to this problem but while eit her the
technical o r econo mic aspects are being
solved, o ne might consider the use of the
auxiliary microphone described in this
article. It s output level is variable an d can
exceed that of a dy namic microphone used
wit h a microphone preamp lifier. The cost is
ext remely low and yet it has a very good
speech-engineered response. Needless to
emphasize, it is extremely rugged and
durable .

Befo re going too far in describing the
virtues of this microphone. it should be
pointed out that a carbon type microphone
is the theme of this article. Before discarding
the idea because carbon type microphones
evoke memories of old, noisy, te lep hone
sounding instrument s. one should consider
tha t even carbon microphone technology has
adva nced in recent years. No suggestion is
made t ha t o ne use any of t he old war surp lus

OCTOBER 19 74

type carbon microphones. However, the
newer telephone type carbon microphone
eleme nts, and particularly those developed
fo r use in private telephone-type intercom
systems , are definit ely goo d speech quality
units that proudce a minimum o f no ise.
Listen carefully o nce to a modern telephone
type unit and the au dio quality it provid es.
The part icular carbon ty pe element shown in
this artic le is an imported type used in
intercom systems but any of the new re
placement types available fro m micro phone
ma nufacturers should provide an equal o r
better level of performance. (Fair Radio
Sales, Lima, Ohio 4582 has a number of
mo dern , excellent grade mili tary surplus
types.)

Microphone Circuit

The quality and reliability achieved from
a carbon type element depends a great deal
on how it is connected into a single circuit
which provides a resting current through the

microphone eleme nt. One fact that is im
mediately apparent when experimenti ng
wit h modern carbon elements is that ex-
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Summary

The simple microphone described was not
intended to replace more expensive dynamic
unit s and aside from its high output no cla im
will be advanced tha t it so u nds better than
an expensive dynamic microphone. However
on the air tests have sho wn that it does
sound as good as inexpensive dynamic units
intended for speech usage and , of co urse, far
superior to cheap tape recorder dynamics fo r
speech purposes. The output level can be
adjusted to at least ten times that provided
by a dynamic microphone and th e whole
assembly provides an id eal interim solu tio n
to the pro blem of working with a transmit
ter that requires an unusually high micro
phone input level or wit h F M stat ions or
repeaters tha t require vary ing deviation

levels. 73 S ff. . . t a

Construction

The microphone along with its batteries
can be enclosed in almost any simple en
closure that can acco mmodate the volume of
the co mpo nents . The enclosure need not be
a met al unit. I simply used a clear plastic
box (later painted black) which mea sured
about 2x3x% in. and provided a com fo rtable
"feel" when hand-held as a microphone
enclosure . A number o f holes were drills in
the enclosure in a more o r less circular
pattern where the microphone fac~ would
press against t he enclosure. A thin foam
plastic sheet (or grill cloth) shou ld be placed
in the enclosure behind the holes to act as a
moisture and wind scree n.

The mounting of the rest of the co m
ponents is simply a matter of convenience.
The only co mponent that o ne might want to
check the mounting of carefully is the
push-to-ta lk switch. Strangely enough, many
people who are normally right -handed will
ho ld a microphone in their left hand and a
mounting for the switch in the upper right
hand portion of the enclosure will prove the
easiest to usc. I used regular AA batteries
but the current drain is so low, button type
batteries can be used and the enclosure size
reduced even furth er. The 10K variable
resistor was brought out on the back panel
of the enclo sure with a screwdriver slo t shaft
as a convenience when making tests.

AUDIO

·PTT LINE

GROUND

/
ELDED OR
HIEL OED
LE TO
NSMI TT ER

r-,
1/6V. (

" 0v,; 1~,O/6V ,J;""""
. ~

'0' S H'GAIN ",-{- ,"S

'"
~/

,..
• , •

CARBON
. 'C
ELE MENT

Fig. 1. Complete microphone assembly with gain
control.

tremely little cu rren t has to flow through
the microphone to provide a good level of
output. For instance , the circu it of Fig . I
provides a current through the carbon
element (when the pu sh-to-talk switch is
activated) which is det ermined by the 3V
batt ery and the series co mbinatio n of the
560 fixed and 10K variable resistors . Even
with full resistance in the circuit , th e output
level is approximately eq ual to that of a high
output level dynamic microphone . This rep
resents a curre nt of less than I rnA and was
one reason , as described later , why the
batteries for the microphone were placed in
the microphone enclosure. Under normal
usage, their life will approach shelf life . The
100J.1F bypass ca pacito r isolates the 560 [1
resistor as the terminat ing af im pedan ce for
the microphone elements. This resistance
value can be varied up to several thousand
ohms if it is found that doing so provides a
better match or output level when u sed with
a particular amplifier. The pu sh-to-talk
switch simply activates the normal pu sh-to
talk line for a transmitter as well as co m
pleting the battery circuit for the micro
phone during transmit.

Since the microphone circuit is inherently
a lo w impedance circuit , one does not
absolutely have to use sh ielded cab le to the
transmitter although it is recomm ended . One
thing that will.be immediately obvious is the
lack of problems that occur with rf feedba ck
when using the microphone. It is quite a
co ntrast to the situation that usually o ccurs
when one uses a low level output micro
phone and an accessory preamplifier ex
ternal to a transmitter.
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Cassette Code Courses
With these Code Courses from 73, the average person can learn the International Morse Code fast en ough
to pass FCC code exams from Novice thru Extra Class in a few painless hours! One of the beauties of
cassette tapes is that you can take them with you anywhe re - at work for lunch break (code on rye is
great ) - even in the car while you are driving (or what's mo re li kely , moldering away in line at a serv ice
sta tion trying t o get gas), With the help of these tapes passing the code portion of the var ious exams is a
gas . .. er . . . snap!

WN9JGQ

[J]13 WPM Practice Tape - This
tape will take anyone over the
hump which exists when you have

O My class was sv en thused over yo ur
"ode cassette rapes that after hear
ing the I J word per minute cassette
every stu aent in the class decided
to get une fur home practice. En
closed is an order f or 23 of the 13
word per minute tapes.

K6MLC

O Af ter about if week of playing yo ur
j 3 word per minu te cassette (wh ich
I timed out at /4 wurds per rninu tc,
incidentally I), / went down and
passed the General exam with no
strain. Th e plain language of th e
FCC exam seemed J() slow tha t /
lust a/l fear af ter the [i rst fe w
letters and made perfect co py fro m
th en on. It 's fe ar that gets yo II, and
vour tape gave me confidence.
Thanks,1

Here is a cassette recorder that is
ideal for use with the code courses
since it can be operated an ywhere.

Comes compl et e with fo ur " 0 "
batteries, AC power cord, ea rphone
and mike and is useful fo r d ozens
o f ham app licatio ns. Cassette tape
recorder is available for only
$23.95 (plus $ 1.00 for shippi ng and
handl ing),

Cassette
Recorder

Deluxe
Recorder

Key operated - and the keys lock
for easie r rewind and fast fo rward
operations, which you will appre
cia te if you have a recorder th at
doesn't do th is - as mo st don 't .
Record" wit h mike o r fr om line
input (te lepho ne, receiver, etc.I.
Has mo nitor output. AC or built-in
batteries . comes wit h batteries
supplied. Has automatic gain fo r
record ing so you don ' t have to
watc h the record ing level a ll the
time .
Deluxe Recorder
$ 32.9 5 postpaid in U.S.A.

to stop tra nslati ng the d it s and
dahs, and go to an au tomatic reo
co gnitio n system where you
" know" wha t t he ch aracter is with
out thi nki ng, thus enabli ng y ou to
pass the general or adva nced code
test. This very nasty tape is really at
14 wpm, to give you that added
edge when taking t he exam,
BB·13 WPM - 60 min. $3 .95

(]J20 WPM Practice Tape - This
cassette has been fiendishly design
ed to get you t hro ugh the FCC
Extra Cl ass code test wit h fly ing
colours. The code on this actu ally
runs abou t 21 words per minute,
t hough it starts out at a lazy 18 per
for the first few minu tes. The inter
mix of letters, num bers and pu rctu .
ation instead of p la in language will
give you such an edge whe n you si t
down to take the exam t hat you
should be able to breeze through.
Though much of your prac tice with
th is cassette ca n be just copy ing in
you r head - after all, the important
object of practice is to tra in your
brain to co nver t code into letters 
be sure that you exe rcise your
pencil too, The casse tte will make
you r code prac tice portable, avail
able to you wheneve r you have a
few minutes to spare - even while
drivi ng.
88-20 WPM - 60 mi n. 53.95

O My WIJe, who has been almo st
to /ally resistant / 0 the code, breez
ed through your 5 word pe r nunure
beginners cassette and was ready
f or the No vice ex am in (JIlt' dav.

WB 8JON

KIIF

0 1 've been tea ching code fo r o ver
twenty years now and I've tried
every record and tape and oth er
gadget that has come ou t, Let me
say that the 73 MAGAZ1NE co de
co urse is by fa r th e fin est that 1
have ever heard. 1 never thought /
would learn new tricks, but y ou 've
taught me a lot abou t teaching
co de . Su f fic e it to say, I am rrco rn
mending tha t every student of mine
get y o ur tapes.

$3.95BB· 6 WPM - 60 min.

[]] 6 WPM Practice Tape - (also
kn own as The Back Breaker) this is
a tough ie ~ five cha racter code
groups sent in no part icular order,
so there is no way to memorize the
t ape. It is sent at si x word s per
minute to give you t hat marg in for
erro r you' ll need when faced with a
stern examine r at THE EXAM.
Pract ice in you r head or on paper
wh erever you are, whenever you
have a minu te o r two .

OJ Basic 5 WPM Code - this
cassette code course will teach the
IMC at five words per minute, all
letters, numbers and punctuation.
The tape not only gives all these
characters, but gives them in a very
si mple o rde r so you ca n st art
copying code with in one minute of
hearing it. This has got to be the
easiest way to learn code ever
inven ted. The cassette actually has
th e code being sent at 6 WPM,
all owing a margin for operator
panic when the ch ips are d own and
the real exam is at hand .

Basic Code 5 WPM - 60 min . $3.95

Order Today from 73 Magazine
PETERBOROUGH. NH 03458
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Waller W. Pinner WB4MYL
7304 Lorenzo Lane
Louisville KY 40228

A High Power Low Pass Filter

T he construction of a low pass fil ter
capable of handling maximu m lega l

power levels is usually complicated by the
fo llowing factors.
1. Most construct ion articles describe un its

for 250 watts or less.
2. Filters for hi gher power levels require

specia l capacitors which are not read ily
availab le (not to ment ion cost) .

tors is . This filter is designed for use in 52
ohm lines, but any standard filter may be
bui lt by applying the capacitance value of
the board pe r square inc h and calcu lati ng
the box size accordi ngly. The capac itance

of 1.5 mm (1/16") doub le clad board was
measured at 14 pf per 6 .5 sq . cm. Phenolic
o r epoxy measured essentia lly the same.
2mm (3/32 in.) board measured 8 pf per 6.5
sq. cm.

Fig. 1. Pictorial view of the low pass "fil ter . It is built entirely from double sided copper clad stock,
with etched out sections of the board serving as capacitors.

3. The physical size of such capac itors in
crease the over-all size of the un it , if var
iab le, requi re equipment for alignment
and usually will not lend them selves to
fo llowing the orig ina l layout.

The filte r described here in req uires no
capacitors, doub le-sided copperclad board
is used as the capacitive elements . If the
dimensions are followed NO alignment is
necessary, and the ove ral l size IS

small 5x5x24.5 cm.

The materials needed for construction
are, double clad copper board 1.5mm
(1 / 16"), #10 solid copper wire and 2 50
239 connectors.

The circ uit for this fi lter is not new, but
the use of copper clad board fo r the capaci-

102

A li ne drawing of the low pass filte r is
shown in Fig . 1. There are four shielded
compartments . The insi de walls of each
sect ion form o ne plate of the capacitor with
the o uts ide of the box forming the other
plate .

The box ends, dividers and foi l track are
a ll at ground potential. Fig . 2 shows the
e lect rical circuit of t he fi lte r. The
copperclad board parts are all so ft soldered
in place. Fig. 3 is the dimensional drawi ng of
the board whic h makes up two sides of the
box . The .3cm (1/8") em wide insu lating
tracks may be etched or cut using a hobby
o r carpet knife and the foil peeled away . The
board is then cut in half, the cu t ends filed
to a 45 degree angle and the two halves
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DivIS Ion 01 Bob Whan
& Son Etectr ornc s . Inc

2400 Crysta l Drive
Ft. Myers Florida

33901
All Ph ones

fB 13} 936-2397

JOB OPENING FOR PERSON

WHO CAN READ AND WRITE

CRYSTALS

Editorial Assistant for 73 Magazine

Person should be well read , particularly
in electronics, and know a nor ga te from a
neutralizing capacitor. While not many
articles in 73 are re-written, many do need
attention as far as speling and grammar is
concerned. Not casting any stones, but we
don't want 73 to print garbage like you find
in Brand X magazine.

Said job pays a lot more than it ought
to, conside ri ng that New Ham Shire is one
of the very best places in the whole US o f A
to live (ask any Califo rn ian who has had the
good fo rtune to move to NH!). No sales tax
- no income tax - rolling green hills and
beautiful mountains (for DXing on VHF) 
incredible 2m territory (would you believe
eight repeaters on t he air in NH and three
more under construc tion!).

The A. Edito r prepares art icles and
newspages fo r publication - edit ing them.
making sure the pictures are o kay, and
works with the authors to make sure that
everything is Ihe best it can be.

If you arc qualified and think you might
li ke to join the ga ng a t 7 3. write and tell
Wa yne a bo u t i t.
73 Magazine - Peterborough NH - 03458

Send 10c lor new catal og With 12 osc.uat or
circuits and lists 01 trequen c.e s In stock

Depend on JAN Cryslals .
Our large stock of quartz

crystal materials an rl com p onen ts assures Fast
Delivery from us.

CRYSTAL SPECIALS
2-METER FM lor most Transceivers ea . 53.75

144-148 MHz - .0025 To l.
Frequency Standards

100 KHz (HC 13/U I 4.50
1000 KHz (HC 6 /U) 4.50

Almost all CB Sets. Tr . or Re c . 2.50
(CB Synthesizer Crystal on request)

Any Amateur Band in FT -243 1.50
(SD-meter. $3.00 - 1 GO-meter not avail.) 4 /$5.00

For tst class mail. add 20c per c rysta l. For
Airmail . add 25c. Send c h ec k or money order.
No dealers. please.

1
to. 2 em

J

1.9cm
2.4cm
3.8cm

Length

3/4 in.
15/16 in.
1'h in.

C3r 14 0

C2

1 14 0

COIL TABLE

No. o f Turns

5 turns
6 turns

8 '12 turns

S OLOER PINS
-,

I2 4 ' ~m

~'rr • =,1 ~

• 3 Zcm 62cm 62 cm 3 2 cm •
e
ER-- - - - ----- ---_. -- -

•
cr C2 C3 04

• • •

~ T'UCK

:!J.lb ~.l.', :!J
•

cO'
TA'
es

L1 & L5
L2& L4
LJ

Fig. 2. Schematic of the filter. All coils are #J. 0
copper 1.2cm ( ~") inside diameter. Ll and LS are
ST, 2cm (~"J long; L2 and L4 are 6T, 2.4cm (1 ")
long; L3 is BllT, 3.8cm (I ll") long.

. . . WB4MYL

soldered together being sure to solder both
the inside and outside surfaces . The method
of bonding the inner ground track and the
outer surface together is via a number of
holes drilled through the board with pins or
wires passed through and soldered to each
copper surface . The shields can also be

made of copper clad with (.6cm) holes bored
through their centers for coil connectio ns.

Isolating tracks .3cm (cut or etch).

Fig. 3. The capacitors are formed by etching
isolation tracks around sections of foil.

All co ils #10 solid copper w ire 1.1cm (7/ 16 1 inside
diameter .

The cover may simply be light weight
aluminum bent at a 90 degree angle and
holes drilled to line up with the mounting
nuts soldered to the inner ground track .
Wind the five coils from the table below and
solder them into the box using Fig . 1 as a
guide to positioning . Install the cover and
hook-er up . The filter I constructed worked
fine when 1200 watts were run through it
into a SOQ dummy load . No increase in swr
was noticeable. The frequency cut-off is at
30 MHz, with the attenuation falling sharply
to 40 MHz .
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IT AS A

Harry Sim pson W4SCF
PO Box 27015
Memphis TN 38 127

BENCH JOB

W
e were sched uled to leave o n vaca
t ion the nex t week so I took my

charming red-headed helpmeet , WB4ECK, in
for he r 10 ,000 mile checkup . The Doc told
us to run , don' t walk across the stree t to the
hospital for an opera tion . Every thing came
out all right (Ece-c-c-k-k l] and while she was
convalescing, I asked her to tell me aU ab out
the o pera tion .

She sa id , " We ll, I'll try to explain in
terms that you can understand. First, they
removed the chassis from th e cabinet and
placed it on the ben ch. A visual in spe ction
fo llowed, and cer ta in parts were su spec t.
This called fo r a closer examinatio n o f the
vario us componen ts .

A scope was hoo ked up , as was a spec
trum analyzer and a VTVM . The master
oscilla tor was checked for d istortion 
fo rtu na tely none was fou nd. However, the
VTVM showed a h igher supply voltage than
that outlined on the spec shee t, and a
procedu re was ou tlined fo r reducing that
po te nt ial in the fu ture .

The main difficulty was discovered in the
harmonic generator, and after a co n fe rence
with the sho p foreman it was determined
tha t this unit wa s bey ond repair - and at the
same time was of no im portance to the
overall o pe rat io n , in relation to its cu rre n t
use . It was also d ecid ed that the parts
maki ng up th is genera to r could con tin ue
their dete rio ra tion and da mage the entire
assembly if no t cornp le tely removed - just
as you remove dead batteries from a YOM !

104

After allowing an overnigh t cooling off
period, the bench cre w got down to work
early the next morning while everyone was
fresh , and began the conversion. In o rder to
keep d own ex tra neous noise - there was
nothing wrong with the audio amplifier 
they reduced the power to a very lo w level .
and started to work. With all the test
instruments hooked up, they cu t a long slo t
in the sh ield ing which enclosed the defective
generator, and using diagonals and long
noses, very efficiently removed the trouble
so me components, and then placed jumpers
in cer tain locations to insure proper future
opera tio n.

Following a careful visual in spection to
assure themselves that they had left no to ols
inside the compartmen t . they carefu lly re
placed the shielding, and sealed it with a
slo w-harden ing type of epoxy . Then they
gently raised the opera ting vo ltage back up
to normal. Fortunately , every thing wo rked,
and the chassis was moved to a cool, quiet
spo t to wait for the 'epo xy to se t.

Attached to the repai r bill were instruc
tions to cushion the device , thus protecting
it from me chanical shock , vib ration and
bouncing, and to let it run on idling cu rre n t
at fir st , then grad ually in creasing the duty
cycle , until finally th e rated o utp u t is
reached ."

W4SCF: ' Thee - well , if they d id n' t
leave any cold so lder join ts a t least you
don't have to be bothered wit h har mon ic
filt ers . .. "

. . .W4SCF
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the Book. '"
NOVICE C L ASS
STUDY GUID E

$4
The world 's easiest to understand

book o n the theory required for the
Novice a ma teur rad io license exam.
F rust ra ted b y fundamentals? R ead
t his b o ok. O ne s i mp le read ing shou ld
carry you through the exam.

GENERAL CL A SS
S T U D Y GUID E

$ 6
T h is book will he lp you to really

u ndersta nd the t heo ry and enable
you to easily pass the FCC exa m.
T h is is n o t a Q&A ma nual fo r
m emortzarion. Study t his b o o k a nd
go into t he exa m wit h confi dence ,

ADV ANCED CL AS S
STUDY GUID E

$ 4
T housa n ds h ave used this hook to

h e lp them breeze t hrough t he
Advanced exa m wit h n o s t rai n . T h is
is the ON L Y st u dy gu ide p ubli shed
whic h cove rs A LL t he m a ter ial yo u
w ill ha ve to kno w.

E X T R A C L A SS
STUDY G UID E

$ 7

Do es t he theory req uired for the

Extra Class exa m panic you? No
need . fo r this b o ok r edu ces it t o easy
compre he nsion. Ma ny ama t eurs find
tha t a quick reading through this
book is e nough t o ge t them through
the t ough Extra Class e x am. Face
that exa m wit h confidence.

1974
FM REPEATER ATLAS

$1.50
Listings b y s ta tes (or countrie s> a n d

cit ies o f all repeaters . both ope n a n d
closed. in the world . Periodically
upda ted. Handy size for m obile u se.

FM REPEATER
CIRCUITS MANUAL

hardbound $7
softbound $5

Co n tai ns al most every conceivab le
circuit that migh t b e n eeded for u se
wit h a repea ter. A ll c ircu its ex p lained
in de tail. A ll aspec ts covered. fro m
t he opera tor to the a n te nna . A lso
conta ins c hap ters o n setting u p a
mobile sta t io n. plus m u ch m ore .

HOW TO USE FM
$1.50

T his b o o k presents the basics of
two meter FM operation and re
p eaters in shor t form with t h e end in
m ind o f getting you on F M quickly
a nd easily .

It is easy t o m a ke so me blunders
whe n you a re get t i n g s tar te d w ith
a nyth ing n ew. It is a lso em barrasi ng.
A fast readi ng o f t h is b o o k sh ould
help you avo id th e pitfall s .

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER

$5
A m u st for the VHF op . Open ing

cha p ters o n o perating p rac tices a nd
getti ng star ted in VH F. both AM a nd
FM . foll o wed b y 58 chapters o n
building u seful t est e quip me n t.
modifying ex isti ng a n d su rp lus gear.
building co m p lete sta t io ns, b oth
fi xed a n d po r tab le . Hnears . conver
t ers. co n t rol units. pream p s. b lind
sca n ners. antennas. n o ise s u ppression.
plu s m any m ore .

FASCINATING WORLD O F
RADIO COMMUNICATIONS

$4
All about bro adca st band DXing.

t uning t he tropical D X b and s. DXing
rad io a mateurs. a nten nas for short
wave. ra dio licenses . pioneers in e lec
tricity a nd ra d io. co mmercial b road
cast stations . WW V. etc .

TVI
$ 1.50

Disc u ss es a ll types o f in ter fere nce
pro b lems in grea t d etail with recom
m ended s teps to cure these proble ms .
Good for both t he a mateur a n d
c itize ns ba n d opera to r. Try t his c u re
a n d suffer no lo nger.

IC PROJECTS
$4

T his book tells ho w to unde rsta nd
a n d u se ICs. wit h nu mbero u s co n
str uct io n p ro jec ts .

C OA X HANDBOOK
$ 3

A ll abou t coaxial cab les. co n necto rs
a nd a p p licat io ns . It 's a ll h ere - pic
tu res. p a r t n umber s a n d spec ifica 
tio ns for all ty pes.

SOLID STATE
PROJECTS

$4
More than 6 0 p roj e cts o f int e rest to

anyo ne in electronics. T he devices
ran ge from a si mp le t ra n sisto r te s ter
to a h a m T V rece iver . This collection
w i ll he l p you b e come m ore
intimate ly acquainted wit h ze ne rs ,
lCs a nd verec rors. e tc .

TRANSiSTOR PROJE CTS
$3

Cra m med full of h ome construction
projec ts, fro m receivers to tra ns
m itt ers a n d all in between. Chapters
include suc h articles as ze ner d iodes .
h o w t hey work. h o w to u se . t e st a nd
buy the m : integrated circui ts : h o w to
design tra nsistor amp lifiers : a nd
ma ny m o re.

OX HANDBOOK
with MAP

$ 3

Ho w to work O X. ho w to ge t
QSL'S. cou ntry lists. award lis t s. Q SL
bureaus. m a p s of th e world. great
circ le maps centered o n major U .S.
c tues. DX bearing c hart s fo r ma jo r
U.S. cities. h o w to go on your own
DXpeditio n, and much more . Wa ll
size O X m ap of t he world included.



Book. '" .bel.u"'"

How m a n y ca n q uali fy for t his o ne?
An award for z-wa v co m m u nica tio n s
w it h 10 cou ntrie s us i ng
C W-SS B-R TTY-SST V m ode s.

DXDC $1
Ava ila b le for tho se who present

proof o f con tact (copy o f lo g) with
10 different co u nt r ies, Awa rdi n g this
certi fica te makes yo u a m ember of
the OX Decade Clu b.

sufficie'l t
of y o ur

to e nclo,~('

the ret urn
Be ce rta in
pos tage for
QSLs.

mOl'e I.u" '"

UNDERSTANDING.XYL/OM $1
An u nusual certtrtcate - get a nt'

a nd keep your mate ha p p y . An award
to t hose who h a ve t he goo d f ort u n e
o f ha vin g an u n dersta nd ing p ar t n er
who appreciates a ll goo d t h ings a bou t
a mateu r radi o (s tayi ng u p all nigh t.
spe n d ing money fo r rigs . et c .}.

CHC $ 1
Pre se nted t o t hose who su bmit a

sworn state me nt t hat t hey h ave n ever
rece ived a certtnca te fo r radio operat
ing and if t hey ever rece ive a nt' . t hey
will hate it . T his certif ica te sho uld b e
y ou r fir st befo re yo u a cci d e n ta lly do
so methi ng a nd re ce ive a ceeut tcate
for it . Thi s attest s to y o u r
membership in the Ct'r ti fica te Haters
C lu b .

VOL. 2 $4
Twelve d ifferent back issu es o f 7 3

from t he years 19 H5 t h rough 1967.
T hese are the rea l vinta ge y ears o f 7 3
for home buil ders of t ra nsts to r tzed
gear. Lot s o f V H F proj ec ts a n d
gadgets galore . See for vou rself w hat
7 3 was doing b a ck when Q ST was

73 BACK ISSUES

VOL.1 $4
This is an assortment o f twelve

d ifferent back issue s o f 7 3 fr om th e
y ears 1960 t.hro u gh 19 64. No r ma lly
the se b ack issues wou ld cost yo u $ 1
o r more each, but s ince t his asso rt
m ent is o ur c ho ice instead o f yours
y o u benefit wit h a big b argain . H ere
is a good way to b uild u p your
tech nical li brary w it h hund reds o f
interesting a n d va lua b le tec h n ical
a r ticles a n d const ruc tio n projec ts.

$IALL MODE DXDC

7 3 C E R T IFICATES

WAAS $1
Work ed Almost .\ 11 Sta tes - Proof

o f your ha vin g worked 4 9 o f the 50
states. It is for tho se who a re just
u na b le to get t hat la st state
co n fir med .

RRC C $1
T h is R eal Rag C hewers cer tifica te is

awa rde d o nly for the feat of a non
s to p QSO for a p eriod exceed ing six
h o urs with no time o u t for an ything.
Order mu st be acco m p an ied with
date /time (G MT) o f s tar t /e n d o f con
tact. sta tio n contac ted. a nd yo w c all
sign,

SSTV.DXC C $ 1
Dress up t be shack wit h this award

for z-wav Slo w Scan T elevision co m
mu ni catio ns wit h 10 count ries,
En do rse me nt pr o vis ions for se p arate
bands.

RTTY.DXD C $1
Frame a nd ha ng th is o ne above

your m achine . All operati ng award
fo r t hose who h a ve su b mitted p roof
o f 2-way teletype co m munications
wit h 10 co u ntries , E ndorsement
pro visio ns fo r differ en t bands.

VHF ANTENNA
HANDBOOK

DIODE CI RCU IT S
HA NDBOOK

CONVERTING C O MM E R CI AL
FM GEAR

$1

11 5 dio de circuits including p o wer
supply app lica tio n , regulators. ac
m eter a pp lica tio ns, receiver detecto r s
fo r AM -FM-S SB, n oise limiters ,
sq uelc h . AGC, va ricap tuning. au dio
clippers. comp resso rs FlI.·I m odula
tors, RT T Y keyi ng. varac tor multi
plie rs. n oise generato rs.

$2

Ge ne ral info rmation o n com merc ia l
FM gear wit h specific conversio ns fo r
Mo to ro la equ ip ment.

.bel.u" ~

$3
Would you b elieve that the secret

to success in VHF /UHF is in th e
a n te n na syst e m'! This is no earth
sha k ing disco very . but it 's true. A
comp le te. detailed b o ok with descrip
tions. dimensions. tuning d ata. dia
gra ms a n d photo s. Antennas from the
instant ccathanger to t h e giant
colli near bea m ca n b e found here.

DIGITAL CONTROL
OF REPEATERS

hardbound $7
softbound $5

Here 's a b o ok for the FMer who
wa n ts to de sign an d build a digital
repeater co n t ro l syste m. Contains
sec t io ns o n repea ters. b asic lo gic
functio ns. lo gic c irc uit d esign . con
trol system s. suppor t c ircu its. m obile
installations. to uc h -to ne . plus a
special sec tio n o n a " m ini " repea ter
co n t ro l system,

RTTY HANDBOOK

INTRODUCTION TO
RTTY

73 USEFUL
TRANSISTOR CIRCUITS

$2

In t his book t he wo rld of radio
teletype is exp lained in an easily
understood m ann er fo r t he be ginner .
There's a lso a chapter o n R T T Y Art
which will teach you every t hing you
need to kno w in o rder to b e a R T T Y
Artist . T he last part of this b o ok
conta in s a bi b lio graphy o f everyt hing
publishe d a bout RTTY since 19 5 2 .

$"
A comprehe nsive b ook cover ing a ll

areas of radio t eletype, from getting
started with t he basic principles ,
what eq u ip me nt to p r ocure and h o w
t o m ak e it wo rk. The only up-to-date
book availa b le o n the su b ject . Well
wri tten . easy t o read and understand .

$1
Use f u l t ra nsisto r circu its for audio,

rece ivers. tra nsmi t ters a n d test equip
m en t. 4 7 cha p ters with circ u it d ia
grams fo r each. co mp lete with co m 
pone nt va lues . etc . A m u st for the
so lid sta te ho m e brewer. Easy to read
a nd t o understand .

mOl'e

SLOW SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $ 5

T h is excelle n t book t ells a ll a bout
it, fro m it s h istory a n d basics to t he
p rese n t s tate-o f-t he-art te chniqu es .
Co n tai n s c ha p ters o n circuit s,
moni to rs, ca meras, colo r SSTV, test
eq uip me nt an d m u ch m ore .
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CUSTOMIZED DX
BEARING CHART

CALL LETTER
DESK PLATE

$'
How abou t dressing u p yo ur operat

ing table with a de sk plate show in g
you r first nam e and call? T hese e m
bo ssed d e sk pla tes are nice - a nd
ine xpe nsive. No zero ava ilab le, sorry .
There is ro om fo r t w en t y letters a nd
spaces total.

$1
Na me a n d call Ide n tifies you a t cl ub

m e e tings, h a mfe st s , b usted po t
parties . Hand e ngraved b y sk illed
New Hampshire craftsman with lov
ing care . O nly o ne lo usy d ollar . Send
first name a n d call.

LAPEL BADGES

I
I
I
I
I

$4 I
An a mateur who works for a b ig I

co m p u ter compa ny ha s a program
w hic h permits him to plug in your
lo cation and have it p rint o ut the
bearings o f all the co u ntr ies o f the
world from yo u r shack . Once yo u
have this li st yo u will u se it for ever y
DX co n tact . T he chart give s the
bearing a n d dis tance to all major
cities a n d co u n tries. Be pa tient when
you o rder fo r t hese have t o b e r un
through in gro ups so that w e can
o ffer them t o yo u a t such a lo w cost.

you work them. Visitors ca n see
immediat el y h o w m u ch o f t he world
you ha ve contacted ! T he zo nes are
o n the ma p as well as pr efix es. Ma ybe
yo u need several maps.

$5
These b ind er s are a gorgeous red

a n d co me wit h the nicest set o f year
s t ickers you've ever see n . The perfect
thing fo r stor ing yo ur Issues o f 73 so
that they wo n't get lo st o r sp ilt o n,
or into the h ands o f the Jr . Op. Dress
up you r shack with these binders.

73 BINDERS

MAGNETIC CA LL SIGNS

$1
These wall sized ma ps sho w the

states and call area. T hey are
specially des igned for coloring to
sho w you r progress t o ward t he Work 
ed AU States a ward of ARRL or the
Worked Almo st All States award put
o u t b y 73 (for proof of co n tact wit h
4 9 states) . Since you will probably b e
wanting to work fo r t he award o n
sever al bands you will want sever al
maps. They come in gro ups o f four.

WORLD DX MAP
$'

This is t he sa me wall-sized D X m ap
that is included with the OX Hand
book e xcep t it comes to you rolled
up instead o f folded . T his is so you
can put it o n the wall or ha ve it
frame d . The m a p is d esigne d w ith all
cou n try prefixes indicated an d space
for yo u to co lor in th e cou ntries as

s t ill bringing y ou o nly tubes. At this
price y o u get o ur choice o f b ack
issues. This is a n exce llent way to fiU'
in missing ba ck issues, i f you like to
ga m ble.

VOL. 3 $4
T welve different back Issues o f 73

from the years 1968 to 1972. These
bundles are already made up so you
ha ve t o a ccept o u r choice a t t his
p rice. Individual issues fo r m o st
months are st ill availab le for $ 1 each
for these years.

'helfu"JJ
(continued)

$4
Let the world kno w that yo u are

proud of your h am ca ll . These
magnetic call signs will ad here to t he
sid e o f your car, a nd t hey won't fall
o ff a t high speeds.

U.S. MAPS
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HAM

Gabriel F. Gargiulo WA1GFJ
17 Whitney Street
East Hartford CT 06618

/ '\

RE

LAN

W
e hams have a rare privilege. By
picking up a microphone we can

talk with people almost anywhere in the
world. Few can afford to travel abroad, but
we can all afford to visit in the living rooms
of foreign hams by the magic of amateur
radio.

What we sayan the air can make some
one's day a bit happier or it can make it a
disappointment. What goes out through our
antennas can affect what many people think
of America.

Most Europeans think that Americans are
loud, rude, free-spending, and ignorant of
any language other than English.

Those of us fortunate enough to enjoy
ham radio can do a lot to create a good
impression of our country. We can learn the
other fellow's language and talk to him in it.

By learning someone else's language we
take the first step in opening our mind to
him. and in communicating with him. A
language is not just a way of saying things. It

108

represents a person's whole culture, his
heritage, his way of thinking, even his
religion. When you learn and use his lan
guage you are saying: "Your way of life,
your culture, your values are important to
me. I want to be closer to you ."

English is not the only language in the
world. It happens to be the dominant one
only because the United States is a dominant
world power, and because Americans and
British refuse to learn other languages. Eng
lish is dominant on the ham bands because
most hams are Americans, and they will not
learn a foreign language.

If you decide to learn a foreign language,
here are a few pointers:

1. Choose a language. It may be one you
had in high school, or the language your
grandparents spoke. Try to pick one you are
likely to hear on the ham bands, such as
Spanish, French, German and Italian.
Choose one you can learn easily . There are
many materials available for learning

73 MAGAZINE



REASONS TO SUBSCRIBE :

One Year Sub Saves
OA one year subscription is only $ 7 - 5 8ci per
issue. That's a 4 2% savings. (Egad!)

Two Year Sub Really Rips Us Off
O A two year subscript io n fo r $ 12 saves you
50% - each issue costs o nly 50{ (We mu st
be nutsl)

Don't Read This Paragraph

DA three year subscription takes us for a
bundle. It 's o nly
421t an issue - a
savi ngs of 68%.
(We certainly
won't make much
money off you .
Come to thi nk of
it , what kind of person are you, reading this
paragraph and t h inki ng of subscribi ng for
three years?)

OUR RATES ARE REASONABLE
OWe h ave m anaged to ho ld ou r subsc rip t io n
rates at a reasonabl e level despi te a host of
ris ing costs : postage rates (our nemesis, due
to go up aga in ), staff sa la ries (it inerant app le
pickers are making more every year and the
chimpanzees are asking for more and more
bananas), rising print ing costs and increased
costs in just about everything else.

WHAT WE GIVE YOU:
OMore articles on every facet of amateur
radio than any other publication.

OWe' re usuall y a couple of steps ahead of
our competitors in publishing articles you
want to read about.

o More ads than any other Ham magazine
that means you ca n keep up on what 's new
in your hobby.

oNEWS PAGES : Read abou t h ow hams are
aiding people during times of crisis. Read

our special inter
est columns
wh ich will keep
you up on what 's
new in you r facet
of ham radio 
contests - SSTV

- 50 MHz - Sol id State - and m ore, more,
more!

D A n open foru m for you in our letters to
the ed itor co lum n. Here yo u ca n sou nd off
o n you r likes a nd d islikes (a bou t us or
anyone e lse). We p u blish both sides.

DWayne's Editorials - never boring, some
ti mes controversial. They 're a great conver
sat ion starter at ham clubs and on th e air.

01 RS Report : Does a n avera ge ham pay
more in taxes th an a multi-million dollar
com pany? Find ou t how the IRS is out to
screw you and what you can do about it.
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Spanish , Fre nch and Italian, but few for
learning Albanian or Flemish. The best
choices seem to be Spanish, French, German
o r Italian .

2. Then learn a little . Get hold of tape
recorded QSO's (advertised in ham publica
tions), language reco rds, (Dover Publicat io n,
New York) or take a course at any o ne of
many language schoo ls ready and waiting for
you.

3. Use what you know. You ca n always
fa ll back on English . But remember, English
is a foreign language for the other fellow.
Why should he speak your language and not
you his?

4 . Don't be a perfectionist. Unless you
ca n live in the coun try more than three or
fou r years, you will probably never speak
the language like a nat ive. So speak as
correctly as you know how. but speak to be
understood.

5. Ask your contact for help . Few will
refuse to coach someone making the effort
to learn their language.

In just a few month's time you'll have
learned to speak a foreign language, ad-

•

vanced international relations, and added
many hours of enjoyment and warmt h to
your hamming. What language will you
learn?

... WAIGFJ

Editor's comme nts :
The most difficult part of speak ing a

foreig n language is gett ing sta rted . It can be
frighte ning - like learning to walk. You fee l
insecure and embarrassed .

I suggest that you get started slo wly and
easily in the first stages. If you start out by
learning so me of the basic ham contact info
in the foreig n language. and then get so you
can give more and more of that, you will be
on your way . After all. if you've wo rked
many Italian stations you may have d is
covered tha t a lo t of them don't see m to
kno w any English at all, yet are ab le to give
you the regular ham contact routine in
English. As lo ng as you stick to the name ,
town. and signal report you are okay. Take a
page from their book for starters.

Eh bien, mon ami? Pardon, s 'il vous plait,
mais nous d esirons parler en Francais pour
un moment.

WORLD OSLBUREAU
200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to h a n dle all of
your QSLs to anywhere ; next door, the next
s tat e , the next county \ the who le world .
Just bundle them up (please arrange alpha
beticallr> and send them to us with pay
ment 0 6t each.
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E.R. Davisson K9VXL
83 Crestview Drive
Greenwood IN 4614 2

-

An easily built prc-fl1np that will increase the sensitivity ofa
low priced receiver without th e necessity of complicat ed
impedance matching.

•

2N502

Fig. 1. Schematic diagram for sim ple six pre-amp.

coil. the equivalent capacity across the coil
tunes the circuit to the six meter band. By
taking th e output from across the 50 pF,
gives an impedance of appro ximately son
for matching purposes.

4~PF ~ I_

~, '''''Ct«lKE

IZK I2l< 1001

, 7 r. 2.7 K J; /;7

6.8 uH 001
( Z-5O)

Don't be fooled by the lack of an in put
tank. Use of the fairly large coupling capaci
tor and no tank circuit eliminates the prob
lems of detuning ofte n caused by different
lengths o f coax.

Where this pre-amp shines is with re
ceivers o f tube input (especially th ose with
out an rf stage ). Typical performance o f this
little pre-amp with one well known receiver
produced the foll owing results. The noise

INPUT

E ver wish you could add just a little
more oomph to that six meter station

on receive? Well, how about a low cost,
simple, preamplifier which requires very
little work? Although only on e transistor is
utilized , this little preamp has outperformed
some one and even two tube preamplifiers
costing many times more. The main consid
era tion here is that y ou don 't have to get
fan cy and ex pensive to add a little zip to
your six meter receiving set-up.

Figure I is the schema tic o f the unit. At
first glance, it appears as any o ther straight
forward amplifier. However, several things
were done to increase its overall effec
tiveness.

Notice the output circuit. Utilization of
the commercial cho ke produces one big
benefit. Due to lower Q than would be
obtained with an air wound coil, no tuning is
necessary. The bandwidth at the half power
points will be approximately 10 MH z. In
o ther word s, you'll notice very little dif
ference in gain across the entire six meter
band. Tuning of the output circuit is ac
complished by the 6 pF capacitor. By using
50 pF in series with the 6 pF across the tank
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Do you have a super regenerative receiver
on six?This little pre-amp ahead of it can
really make a difference in performance as
well as cutting down on the radiation com
mon to that type of receiver.

With the 2N502 specified, ty pical power
gains between 15 and 20 dB have been
measured . Drain fro m a 9 volt source runs
less than 50 milliwatts.

One word of caution : make sure the
input is separated fro m the outpu t when you
build up this lit tle pre-amp. Several were
buil t (not by me) where this was not the
case. What you'll end up with is a preamp
fo r six as well as a converter (but, who
knows for what band).

The choke in the supply lead mayor may
not be necessary . In some applications it was
necessary to use the choke.

To increase its effectiveness , t ry raising or
lowering the vol tage a little. You'll find a
point where the best ratio b etween noise and
signal level may be reached.

For the more ambitious builder, we might
offer the foUowing suggestion. One version
of this pre-amp was built where commerc ial
chokes were switched giving us coverage fo r
6, 10, 15, and 20 meters. We used a string of
live commercial I JIH chokes. The band
width for the lower frequencies will cor
respondingly decrease . This, of course, helps
due to the decreasing freque ncy spectru m
you are interested in .

If you're really daring, build t wo, and use
them in series. Be careful here though, as
lead dress, component placement, etc., all
become about ten times more important.

So , next tim e you wish fo r a just a little
more oomph on six, give this ex tremely
simple circuit a try.

Incidentally , 14 tu rns of number 22 wi re,
3/8 inch diame ter , air wound can be used fo r
the I pH choke at a sacrifice of bandwid th.

...K9V X L

level increased one S uni t, whereas the signal
level was increased three S unit s. The per
formance is better due to the inherently
lower noise figure of tra nsistors compared to
tubes.

Sub-Audible tone

IheANSWERS

.....

\
~·NOVICE

CLASS STUDY

GUIDE

Magazine - Peterborough NH - 03458

you'll know

Encoder $8.95

• Compatible w ith all sub.aurnbte tone systems such as
Private Line, Channel Guard, Quiet Channel, e tc .

• Glass epoxy PCB's & Silicon xsns thro ugho ut .
• Anv reeds, excep t special dual coil types may be used :

Moto rola, G.E ., RCA, S .D.l.. Brameo, etc .
• All are powered by 12 vdc .
• Use on any lone frequency 67 Hl to 250 Hi
• Small size 1.5 J( 4 x .75 "
• All parts Included excent reed ,·nd reed socket
• Postpaid - Calif. residents add 5% sales ta x

COMMUNICATIONS SPECIALISTS
P.O. Box 15 rea CA 92621

1974
EDITION •.• $4.95

Isolated· Pad · Orill . Mill
P rec iSIo n c ircuit board construction l '
w it hout e tching. F its hand dr ill, e lec tric ') f '-
drill . Simple. fa st , economical. saf e . . •

sues. .20•. 15• . 10 inch dia . !
Wilh re p laceab le ~O drill. .

56 .95 ea . ~
Calif. resIdents add 5 '1(, . 'e .

A F STA HL ER Co
PO BOX 354 CUPERTINO. CALIf 950 14

KITS
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Paul Schuett WA6CPP/WA7PEI
Box 10
Wallace CA 95254

THE THREE -WIRE DIPOLE

6 0 0n
BA LAN CE D FE E D

CE N TER CONDUC TOR.
DOU BLE DIAME TER OF
OUT SID E CONDUC TORS

WA6CPP/WA7PEI• • •

/~~
AN Y REASONAB LE EQUAL
SPACING BETWE EN
CONDUC TORS

SWR going over 1.5: 1. No adjust me nt of
tuning or loading was necessary once the rig
was tu ned ncar the ce nte r of the band.

Cha nges always get made , and th is an
tenna is now rolled up and so me where in the
corner of the garage. The resu lts were most
gra tify ing, a nd I am now build ing another
syste m using two of these in a phased array.

The adva ntages of th e 3·wire dip ole over
the ordinary dip ole are added bandwidth
wit hou t imp edance change, be tte r perfor
mance in not having to compensa te tuning
o r bading whe n QSYing, a nd apparently
so me improveme nt in signa l strengt h. It was
suggested th at since there is more wire in the
air, there is more capture of received signals
a nd correspondingly grea te r stre ngt h in the
receiver. The same would appear to be tru e
on transmi t.

The disadvan tages are the higher fee d
point imp edance, makin g it necessary to do
so me so rt of matching, the added weight
with more wire and spacers, and somewhat
greater wind resistance.

The advantages and performa nce out
weighed the disadvan tages in t his installation
- in addition to many statesi de contacts, it
was possi ble to work Alaska like th ey were
down the st reet, Siberia, Europe and Latin
America.

When you want to spend an afternoon on
a project, remember the 3-wire dipole.

A fter having been on the a ir a year or
so, I ran into an old timer who was

running a 3-wire d ip ole. I was runn ing an
o rdinary dipole o n 4 0m and a fo lded d ip ole
o n 75m, but had given no th ought to a
3-wire dipole. He me ntioned that it was a
good antenna; I thought it would be an
interesting try . So, o ne spring day, with
noth ing much better to d o, I sol ici ted the
aid of the Jr. Op . and we comme nced the
3- wire dipole.

First you need so me spacers. Abou t th is
ti me I ran across someone connected with an
advert ising sign company, and he gave me
so me scrap pl astic. A moment with a band
saw and a dri ll gave the necessary spacers. A
few minutes perusing th e antenna hand
books gave me information on impedance
stepup vs. wire size a nd spaci ng. For simpli
city, we used the ce nter wire as double the
diameter of the o ute r two conduc tors mak-,
ing the impeda nce independent of spac ing,
a nd giving us a nominal 60011 feed point.

Using 7511 coax into a 4: 1 balun gives us
o nly 30011, so a l4 A sectio n of about 45011
line (slopped together in a hurry using
approxima te measurements) acted as an im
ped ance transformer.

This ante nna was constructed fo r 20m so
that the matching sec tio n wouldn 't have to
be too long and because we had abou t that
mu ch physical room available between the
su pports. Only one afternoo n's work, and up
it went! T his antenna stayed in serv ice about
a year and gave excelle nt results. At times,
dependin g on condit ions, it was possible to
make co ntac ts impossible to hear on the
bea m. The nicest fea tu re was the extremely
good bandwidth - it was possib le to cover
the entire 20m phone band without the
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LOADING UP FOR

E. M. Wagner G3BI D
5 Ferncroft Avenue
London N. W. 3
England

OPTIMUM ANODE

CURRENT OR RF OUTPUT

B efore and sh ortly aft er World War II,
most rigs were home brew and oper

ated CW or AM. These rigs usually consisted
of a series of separate pieces of appartus : a
transmitter, a receiver, an antenna change
over relay, a control panel, a send/receive
switch, and usually an ante nna ammeter.

In those days one often looked at the
antenna ammeter when loading up. It was,
of course, clear that the antenna ammeter
was only a comparative indication, and that
if any change was made between the an tenna
ammeter and the antenna itself, such as the
installation of an antenna tuning unit, this
would rnaterially change the reading on the
antenna ammeter.

So, many of us gradually lost interest in
the antenna ammeter, and in many installa
tions it disappeared complete ly .

Tuning up was then done by observing
the fi nal anode curre nt meter. The rig was
loaded up to a specific anode current. This
was true when many of us had our antennas
link-coupled to the tank circuit.

The anode current meter continued to be
the most important indication in loading up
the final when we went over to pi-output
circuits and fo r some time the anode milli
ammeter was the only means of loading up
the final in commercially built rigs.

Some people used field strength meters to

114

check their loading. Then came some watt
meters which could be left in circuit during
operation. Also several manufacturers such
as Drake and Swan included com parative rf
output meters.

Comparing the loading by the reference
to the rf output meter with loading by the
anode current meter, shows clearly that
these two methods are not always the same.
If all rigs " looked into " an entirely non
reactive load of SOn the difference might
not exist. But in practice , especially with
mobile antennas, it is rarely possible to make
the antenna show a non rea ctive load of SOn
at all frequencies in the amateur bands.

Many amateurs st ill tune up for optimum
loading (wi thin the prescribed limits, of
course ) of the anode milliammeter.

Tests which I have made with several
different types of transmitte rs and trans
ceivers, including KW Victory, Drake T R3
and TR4 , all show that load ing up by
reference to the rf output gives far better
results. Often a noticeably lower anode
current can produce a greater rf output
indication and reports from the distant
sta t ions indicate that this is the better signal
and not the signal obtained by the best
loading accord ing to the anode curre nt
meter.

. . . G3BID
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Earle H. Eaton
851 Springfie ld Ave. 8D
Summit NJ 0790 1

A Digital Interlaced Sync Generator
for Closed Circuit TV

U nli ke the usual interlaced sync genera
tors which emp loy rnu ltivibrator,

blocking oscillato r. or unijunction stairstep
divider circuits, this digital design provides
stable operation at low cost, and with few
components . Only the master oscillator fre
quency and output pulse periods need be
adj us te d. The total cost should not exceed
$20

Circuit Operation

In tegrated circu it IC- I is an astable mu lti
vibrator which operates as a 3.5 kHz master
oscillator. IC-2 through IC-4 are mod ulo-N
dividers which divide the master oscillator
freque ncy by 525 , prod ucing 60 Hz vert ical
sy nc pulses. IC-6A pe rmi ts adj ustment of the
vertical sync pulse period.

IC-5 is a mo dulo-N divider which halves
the master oscillato r frequency producing
15. 75 kHz ho rizon tal sync pulses. IC-6B
permi ts adjustme nt of the horizontal sync
pulse period. Note that both positive and

__31.5 KHZ MASTER osc.........

negative pulses are available at the outputs
of IC-6 .

Adjustme nts

Before applying po wer to the circuit ,
adj ust resisto rs R I, R3, and R4 for their
approxima te mid-posi tio n sett ing. Apply
power and che ck pin 6 of IC-I with a scope.
Adjust R I for a square wave with a total
period of 32 microseconds. (Since R2 is a
fixed resistor. the positive and negative
excurs ions of the square wave may be
sligh tly asyrnmetrical .)

Co nnect a scope to pin 6 of IC-6A a nd
adjust R3 fo r the desired pulse period ( 1300
microseconds standard) .

Finally , connec t t he scope to pin 10 of
IC-6B , an d adjust R4 fo r the desired pulse
period (7 microseconds sta ndard). This co m
pletes the gene rator adj ustmen ts. Any slight
dri ft of t he master oscilla tor will have little
effect on the interlace .

...Eaton

RI
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Fig. 1. Schema tic of the digital interlaced sync generator. R2 is 5.6K ~W 5%; potentiometers are
miniature and capacitors are mylar. IC·l and 6, 960 2PC, are available from Schweber Electronics,
Syosse t NY, $ 3.00 each plus postage. IC-2 through 5 , DM8520, are available from JTM A ssociates,
P.O. Box 843, Manchester MO 6 3011 , $1.90 each p lus postage or from Ba bylon Electronics, P. O.
Box J, Carmichael CA 95608, $2.00 eac h plus pos tage.
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Walter C. Powis K3SCW/AFA3SCW
239 N. Hammonds Ferry Road
Lin thicum Heigh ts MD 21090

Notes On

Converting The

AC/OC For WWV

Parts List
C1 50 p F silver mica capacitor.
C2 1.5- 10 pF co mpressio n trimmer capacitor,
ELMENCO 402
C3, C6 7-60 pF co mp ress io n trimmer capacitor.
ELME NCO 404
C4 7-100 pF compression trimmer capacitor,
ELMENCO 423
C5 1.8-8.7 pF miniature variable capacitor. E.F .
JOH NSON 167·104-1
5 1 DPDT selector switch

center of its rotation. It should be noted
that the 15 MHz position has to be cali
bra ted firs t with C6 to tune the oscillator,
and C3 to peak th e rf amplifier. Then switch
SI to the 10 MHz posi tion and tune C4 and
C2 respectively .

Because of the propagation changes dur
ing the day, it is an asset to be ab le to
receive mo re than one WWV transmitting
freq uency . Since I work the 20 meter band
most of the time, 1 can usually tell how
propagation will be by listening to WWV on
15 MHz. With a li ttle more thought , other
WWV freque ncies can be selected. It is even
thought that if the cost could be tolerated,
the oscillator section could be crystal con
trolled.,

128E6 , . ,
cr --- , •

r~:loOPF
---------

c,*- --
c~

F:47 pF
f--

IO~::' •
I~- - - - -

.cl- SI A S'"
co '"

ce "
" ±' It :¥fc,

ce c.
GROU NDlNG POINT

1S T I-F
4~~1(~

•

B y the addition of a few simple parts,
the receiver in the art icle, "Converti ng

the AC/DC for WWV" by W3JJU, Oct.
1971 , 73 can be made selectable fro m 10
MH z to 15 MH z. All of the coil dimensions
remain the same as in the original article and
the rf and oscillator sections are retuned by
switching tuning capacitors. From the circuit
in Fig. 1, it can be seen that some of the
par ts values have been changed. Capacitor
C5 is a small variable with its shaft brough t
out to t he front panel. This is used to
'compensate fo r any oscilla tor drift that may
be encounte red during warmup. During cali
bra tio n, this capacitor should be in the

Fig. 1. Schematic diagram. . . . K3SCW/ AF A3SCW
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ELECTRIC

EXTENSION

I t has been said that "familiarity breeds
co n tempt" and also that "a little know

ledge is a dangerous thing." Both seem to
combine to cause hams to use extension
cords improperly . We're familiar with wire
and we know about voltage drops. Unfor
tunately. we tend to push extension cords
past their limits, and this can cause trouble.

This article contains some information
which is useful to anyone who uses an
extension co rd - and that takes in almost
everyone! If you are o ne of the few wise
ones who use exte nsion cords properly, you
are to be congratula ted; even if this is the
case, you ' ll be sure to know o thers who can
benefit fro m reading this article .

Wire sizes and gauge numbers run o p
posite to each o ther. The larger diameter
wires have smaller gauge numbers, and vice
versa. This artic le is primarily concerned
with 8 thru 18 gauge wires and Table I lists
their diameters in mil s. Remember that I mil
is I fl 000 of an inch.

Wire has a known dc resistance per unit
length and this value is normally listed in n
pe r one thousand feet. Basically , larger wire

Table I. Wire Gauges and Diameters
Gauge Numbers Diameter (Mils)

8 128.5
10 101.9
12 80.8
14 64.1
16 50.8
18 40.3

has less resistance per foot than smaller wire
because t he electron flow has a larger cross
sectional area (pipeline) to pass t hru , As an
example, 8 gauge (0.1285 inch diameter)
wire has less tha n 1/10 as much dc resistance
as 18 gauge (0.0403 inch diameter) wire.

'If you intend to use an extension cord,
you' ll have to determi ne t he total curren t it
will have to han dle by adding the curre nt
req uireme nts of each device you plan to plug

OCTOB ER 1974

Bill Welsh W6DDB
2814 Empire Avenue
Bur bank , CA 91 504

CORDS
into the cord . Amperage (curren t) require
ments are freq uently shown on eq uipment
and in associated instructions. If just the
power (watts) is shown , divide it by house
voltage ( 115) to determine the amperage
requireme nt. As an example, a 230 wa tt
device draws two amperes from a I 15 volt
input power line. If you're going to fee d a
motor which doesn't show amperage o r
power da ta, Table II can be used to estima te
normal curre nt req uirements o f moto rs rated
at 1/6 to I fu ll horsepower.

Use the shortest extension cord tha t will
comfo rtably reach bet ween the availab le
power ou tle t a nd the elect rical device which
tempo rarily needs to be powered at some
remo te point. Line loss causes the co rd to
heat up . If the loss is excessive an d if it is
susta ined continuously for a long time, the
overheated cord could damage materials it
tou ches and could start a fire. Regardless of
how short an extension is required, use one
which has large enough wire to handle the
to tal curren t requirement. If you have to use
the same electrical device at a location which
IS further from the power source (wall

Table II. Amperage Requirements of Motors ,
Horsepo wer Rati ng A mperes

l ffl 4A
1/4 5.8
1/3 7.2
1/2 9.B
3/4 13.8
1 16.0

socket), it is usually necessary to switch to a
cord wit h larger wires. Table 111 lists the
gauges of wires required in extension cords
used to su pply 2 - 20 amperes of curren t
25 - 100 fee t from the power source.

Do no t use a 2 - wire extension co rd
outside o r in any damp inside area. Since 1
January 19 70 , the Underwri ters Labo ra
tories have req uired 3 -wire cords fo r these
applicatio ns. When using a 3-wire to 2 wire
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25 50 75 100
20 10 10 8 8
18 12 10 10 8

A 16 12 12 10 10
T M 14 12 12 12 10
0 p 12 14 12 12 12T E
A R 10 14 14 12 12
L E 8 16 14 14 12

S 6 16 16 14 14
4 18 16 16 14
2 18 18 16 16

.. .W6DDB

Ta ble III. Wi re Gauges, Extension Cord Lengths,
and Current Requirements.
115V ac ex te nsio n coed length, in feet .

adapter to connect a 3 wire extension cord
to a normal 2 wire home power connector.
make sure to attach the green grounding lead

(on the adapter) under a screw h ead on the
power outlet cover ; don t leave it hanging
loose!

If you are going to use an extension cord
in an area where it could become covered
with water, oil. or grease . select a cord which
has an outside protective insulation wh ich is
resistant to these substa nces.

Most of the cheap extension cords carried
in markets can't safely handle more than six
amperes. If a blue UL tag is attached, it will
list the amperage, voltage, and watt age
ratings o f the ex tension cord. The connec
tors, of course. usually are rated above the
capability of the cords they are attached to,
so one can't assume that the connector
ratings apply to the entire extension cord.

It is important to reme mber that exte n
sion cords are just a temporary means of
supplying electrical power to equipment.
Don't tape or staple an extension cord in
place. because that would be using it as
semi-permanent wiring. If you find yourself
about to do this type of thing, please
reconsider and have permanent wiri ng added
instead. Brightly colored extension cords
(yellow, red , etc.) serve to remind one that a
temporary extension cord is being used . The
white and brown cords blend in too well to
be noticed.

Put your knowledge to work to minimize
risks associated with extension cords . Care
fully select the proper cord to serve as
temporary wiring in each application. Pass
the word along to your relatives and friends.
Exte nsion cords don't cause troubles. but
thei r incorrect uses do .

~- '''E--••

• •
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This .... 1914 edition of the Repe.ner Atlas of all Ilv
IlIPAten in It. world is juat off the press. This edi tion, with
the monthly nlpelter update in the 73 newsp8geS, will keep
you posted.
1974 Repeal&rAtlas of the World ••• ONLY

$.1.50

Now that molt rllpUtII'n hlWe been relicensed lhd hun
d.-d$ of new repelten .. on !he aior . get this, the most
complete list of repeaters ... lable .,ywhenl. and be su", to
h_ it in your gIoft &OmlNrtment when you tr_l. Of with
you ........n you fly SO you know which repeaters to use.

Tell us what you have - Here 's a partial list
of what we want:

RT-7421ARC-51BX' . . RT-6621GRC-106
»u uco n tro t boxes

RT-743/ARC-51A RT-698/ARC-102
RT-823/ARC-131 Magnavox FM-622
RT-857/ARC-134 RT-859/APX-72_
RT-524/VRC .. . RT-246/VRC . _. _. •
R-442/VRC . . . R-390AlURR .
RT·648/ARC·94 ... A N/TRC·68 .
AN/VRC-24 . . . AN/U RC-9 _ . .
CU-1669/AR . . . 49pT -1 •.. 618T-1 '2-3
C·6287/ARC-51BX . .. AN/PRC-25 • . .
AN/PAC·77 . . . Wilcox 807

Magazine. Peterborough NH - 03458

We bu y all t )'pes of military test equipment . . .
radios e tc. Do y o u nove a TS-683/TSM crystal
impedance meter, H -P or TEKTRONIX equip 
ment? I f you hate SS$ we 'll trade for NEW ham
geor! But if y ou lo ve green stuff. le t's tralk
YO UR eq uip m e n t for OUR dough .

COLUMBIA ELECTRONIC SALES, INC.
Box 9266-A; No. Hollywood , CA 9160

Phone: (213) 764-9030

1974 -WORLD
repeater
ATLAS
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Hugh Aitken WAI FBE
85 Dana Street
Amherst MA
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Availability of 6JE6's offered a way out
of this difficulty, but not until after an
educationsal QSO with Steve Lawrence
WB6RSE, then a senior at U.C.L.A., and
some subsequent correspondence did I get
the minor circuit modifications figured out.
You have to modify the bias circuit a little.

C40

l·O'~F

....,
330A

2,
6

I --- 7

AOO-.....

" ~I< 1.gT~F
RI BIAS

OK
R36 R37
1!l1< 4.71<

-eo voc
Fig. 1.

operate CW almost exclusively, and that 50
to 75 % duty cycle was rough going for a rig
designed primarily for single sideband. Fre
quent tube replacement was costly and a
nuisance - doubly so because of the neces
sity for securing a balanced pair. Reduced
loading of the final was definitely not the
answer to this problem; under loading meant
excessive screen current and shorter. not
longer. life.

W ould you like to get more power out
of your National NCX-5 trans

ceiver? It's not difficult , now that
6LQ6j6JE6 TY sweep tubes are available for
use in the final amplifier. Write to the
N ational Radio Company in Melrose,
Massachusetts, and they'll send you a bul
letin specifying the minor circuit changes
necessary. You have to change the bias
resistor (R-36) to about 68K, substitute
larger plate caps, and modify the power
supply so as to give between 950 and 1000
volts on the high voltage side under load and
300 volts on the lower voltage side . Screen
voltage should be no more than 200Y. Tune
for 400 mA at resonance and you should be
able to get between 400 and 500W PEP
input or about 275W output. Better keep a
fan or blower on the 6JE6's, though, while
you're getting everything set up, or you may
lose your first pair of tubes.

The National company doesn't recom
mend this modification, but it's a simple one
to make. The question is, is it worth while?
Is the extra power worth the trouble?
Doubling power is only a 3 dB gain, or
one-half an S-unit. If you're already running
200W input, the only place to go is to a "full
gallon" if you really want to make a
difference. Or maybe your time and money
would be better spent improving your an
tenna.

When I put 6JE6A's in the final of my
NCX-5, my purpose was not higher power
but longer tube life. My rig first emerged
from its carton with 6JB6's in the final. I

OCTOBER 1974 , 19



DATA
SIGNAL
the latest in station accessories

AUDIO AUTOMATIC GAIN
CONTROL AMPLIFIER

but adding a 4 .7K resistor be twee n R-I , the
bias adjustme nt potentiome ter, and R-54
will take care of t hat in most cases (Fig. I) .
The essential change is in the sc reen su pply.
Here you have to provide 150V regulated on
transmit, instead of the approximately 250V
the old 6J B6's used. Add a 3K lOW resistor
to the screen supply and regulate it with a
IN 181 2A zener , and you've got it (Fig. 2 ).

VI
6 JE6A

-. INI812A
'l-/ (ADD)

+220T

"lOW
(ADD)

RI99
100A

Fig. 2.

Is your tone decoder h av ing problems due t o in 
put signa l va r iat ions? If so, e l iminate t h ese and
other problems caused by weak, strong or vary
ing input s ignals. The AAGC· l wi ll take signa l
leve ls between 50 mV to 5 Vo lts and feed a
c lea n roc k stab le signal to any decoder for per
f eet operat ion . Give your decoder a ch ance to
d ecode p ro per ly with our AAGC·l a m pli fier .

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS
Specially made f o r both OLD an d N EW recei v e rs .
The sma llest a nd most p owerful single and dua l
stage preamps avai lab le. Bring in th e wea kest
s ignals w ith a Data Preamp. No w w ith irn 
proved FET' s for greater perlormance.

BAND STAGES GAIN NOISE KIT WIRED
FIG URE PRIC E PRICE

10 meter Single 25 d. 2 d' $15.50 $18.50

I) meter S ingle 25 d. 2 es $15.50 $1850

2 meter Single 20 dB 2.5 dB S1 5.50 $18.50

2 meter Double 40 dB 2.5 dB 530.50 $36.50

220 MHz Single 17 dB 2.5 dB S15.50 $18.50

220 MHz Double 35 dB 2.5 dB $30.50 $3&.50

CRICKET 1 ELECTRONIC KEYER
A popufa rly.priced tC keye r w ith more feat u res
for your dollar. Cricket I is sma ll in size and
designed for the beginner as well as t he most
advanced opera tor . It provides fatigue- f r ee send
ing and its clean , crisp CW allows for easy
copying a t all speeds. T urned on it s side , th e
Cricket can be u sed as a st ra igh t key f o r m an
ual keying. Right or left h and opera tion . AC/DC.

Shipping Weight 3 Ibs. $49.95

OTHER EXCITING PRODUCTS INCLUDE
TOU CHTON E TO ROTARY CONV ERTER
TOUCH TON E TO TQUCHTON E CONVERT ER
TOUCHTON E PA DS
AU TOMATI C DI A LER
ANTI ·FALSIN G TQUCHTON E DECODER
AGe AM PL IFIE R

Write today for com p lete deta ils

Data Signal, Inc.
Successor to Data Enginee ring, Inc.

2212 Palmyra Road
Albany. Ga. 31701

912-435-1764

The zener mounts very easily by sligh tly
enlarging one of the ventilat ing slots around
the fin al tube sockets, and can be used as a
tiepoint for the rest of the rewiring. Clip the
22 0T side of R-1 99, connect it to the zener,
and add the 3K resistor between the zener
and the former n OT liep oint. This should
do it; if yo ur idling current is still too high,
adjust the values of R-36 and R-37 until you
get the proper reading (50 to 60 mA) ,

You will probably have to retune some of
the driver coils ( L-l through L-5) . Carefully
peak the "exciter tune" control first on each
band, and then tune the appropriate driver
coil slug with a plastic alignment tool
through the holes in the enclosure. Adjust
ment of L-6 through L-IO is not necessary.

Of course you can always, if you like, use
6JE6C's, and step up your plate volt age and
curren t to get between 400 and 500W input
to the final , but what's the point? Leave
your power supply unmodified , make the
minor changes in bias and screen su pplies
outlined above, and with 6JE6A', in the
final you can forget about short tube life 
and about matched tubes as well. These
bottles will take a trem endous amount of
abuse, and they seem to last forever. If y ou
operate CW, own an NCX-5 , and lik e tubes
that won't quit , give this simple modifica
tion a try .

. ..WAI FBE
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Apartment

Joe Kasser G3ZCZ/W8
1 951 9 Cran brook Drive, Apt. 2 16
De troi t MI 48221

Dweller's

ANTENNA SYSTE M

T he basic requirements fo r an apartmen t
d weller's antenna syste m are I ) the

an tenna shall pu t ou t a good signal, i.e. if a
station can be heard he can usually be
worked , and 2) the an tenna shall be as
inconspicuous as possible so that neighbors
and y our landlord do not object, particularly
where the apartment lease forbids antenna
installations.

System Testing

The an tenna is tested during a period of
high act ivity o n the various bands - during a
contest. The co ntest period is chosen so that

HO'"

RESONATOR \
COI L

' 0' r WINDOW
FRAME

I
MAST

I
I
I CLI P

LEAO
BUMPER
MOUNT

WINDOW COAX
LEDGE

Fig. 1.
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reports fro m a large number of stations can
be o btained in a relatively short period of
time. Note tha t the failure of a sta tion to
respond to a ca ll is a valid " negat ive" report.

The invisibility of the antenna is tested
by usage. It is only visible during act ual
o pera t ing periods. If at those times it is
inconsp icuous, then no complain ts will re
sult. If after a month or so no complain ts
have been received , the test is successfu l.

System Description

The an tenna used is a Hustler mobile
whip , operated out of an apartment window
at about 25 ft above ground as shown in the
ske tch. T his an tenna system was chosen in
prefe rence to o thers because it was easily
collapsible and did n ot fall do wn under the
weight of ice o r due to the effec ts of winds
or large trucks, as did earlier long thin-wire
arrays.

Sett ing Up

Atta ch a hook or other faste ning element
to the wall or roof o utside the bu ild ing
above the window. If a convenie n t tie poin t
is available, it may of course be used . A
piece of string is tied to the hook and a loo p
about 3 in. in dia meter is tied in the other
end of the string. The mast is screwed o nto
the bu mp er mount and laid to one side. T he
resonator eleme nt is passed thro ugh the
loo p, then screwed to the mast. T he an te nna
is then pushed out of the window and the
bumper mount placed on t he windowsill.T he
mast is su pported by the string. The window
is then close d, wedging the an tenna in place.

The first time t he an tenna is used, the
len gth of the whip is adjusted for minimum
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PLA YS ON A NY CASSETTE PLA YER OR RECORDER
Conclusions

The apartment dweller's antenna system
puts out a good signal on all bands. While it
will not replace or outperform a beam or a
quad , it does allow transmitting operation
under many unfavorable (to the amateur)
conditions.

. .G3ZCZ/W8

Using the Antenna

In order to keep the antenna inconspicu
ous, the 75 and 40 meter resonators are used
only during the hours of darkness when the
whole antenna cannot be seen . By day, the
small size of the 15, 20 and 10 meter
resonators keeps the antenna inconspicuous.

In use it is possible to alter the effective
angle of radiation of the system by varying
the length of tho string so as to change the
angle of the antenna with respect to the
vertical position.

Results

Any antenna system is judged by its
performance. This one was tested during two
contest periods driven by a Yaesu FT 101
barefoot with the following results :

(I) CQ WW DX Contest, October 1971,
worked Euro pe, Africa, North, South and
Central America. Did not hear Asia or
Oceana. CR6, XX6 , 8P6 , 9Y4, EA , ZF and
cr were worked on 20m alone.

(2) ARRL Sweepstakes, November 1971,
worked 63 Sections, 45 States including
California on 40m, and all Canadian Sections
including VE8.

During both of the above contests several
pileups were heard and with careful timing a,
contact was made in most cases.

No comments or complaints as to the
antenna have been rec eived up to the present
time .

swr in the same way as is done in a mobile
installation.

Dismantling the antenna just requires
opening the window and pulling it in. The
string may be left hanging or tied down to
the window frame by catching it between
the window and frame when the window is
closed. The whole operation of erecting and
dismantling the antenna takes only a matter
of seconds.lor
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MY HAM·'S OLD

Ms XYL E. A. Gray
8955 East 83rd Street
Raytown MO 64138

SHACK AND OTHER

ABOMINATIONS

W hat's a nice girl like me doing in a
place like this? All this squealing

and dah dits and WAI/J's and interference and
skip is enough to drive a strong woman up
the wall and upside down across the ceiling.
That's what happens when an unliberated
female enters holy wedlock with an (in
deep) ham operator. Of course you get used
to it as you learn patience, fortitude and
create a sense of humor out of hysteria.

I've learned patience so well I can sit
calmly - my fingernails actually growing
through my clenched fists - with my face
deceitfully expressing a serene concern and
interest in whether we should go FM, get
involved with the repeater, go mobile, buy a
crankover or ground plane, etc.

My fortitude has given birth to a kind of
patience of Job, as one by one the absolute
ly-had-to-have transceivers, converters, moni
tors and rectifiers have decayed into a state
of abject obsoleteness. Funny how old fur
niture and clothes never reach that stage,
isn't it? "Lots of wear in it yet," my
operator always says.

My sense of humor actually came from
the need to laugh or, for crying out loud, go
with the boys in the white coats. When a
friend comes to dinner, a guess-what-kind-of
operator of course, and I ask, "Have you
heard that new rock group , the 'Whatchama
callits'?" and he replies, "Yeah, they got
great rhythm," then turns to his host and
says, "If we could get a bigger transformer
and raise the beam another ten feet and
convert the . . . " I need a sense of humor.

OCTOBER 1974

When I ask sweetly, "Did you see the
home team beat the tar out of those
smart-aleck West Coast bigots?" and he
answers, "Man, that new quarterback is
sumpin' else," and adds, eyes on fire with
excitement, "I think I've got a chance to
trade for a new so many meters with a
vertical something or other and a matching
thingamajig," that's my cue to exit to a
quiet place or visit with my English-speaking
neighbors.

At night I go to bed by myself or watch
ziggagging or growling TV while my operator
calls nets, has roundtables, turns rotors,
cranks beams or has eye-balls.

From a cute little boy who fastened two
tin cans together with a string and yelled
into one, "CQ, CQ, CQ," and listened to the
imaginary answer, he has lived his life by
wire and put me at a tension that is getting
ready for a mighty recoil.

Out riding in the beautiful countryside, I
cry "Oh, look at that gorgeous ... " and he
hisses, "Be quiet, that's old WAI/JBVD, or is
it CWE, who helped me with my first two
meter kit. Break, break!" Speaking of
"break," I sometimes have an overwhelming
desire to break - well, almost anything.

A friend asked, "Why don't you leave
him?" Well, I've given it some thought, but
I'm an unfortunate orphan with no place to
go and too big for adoption and besides I
love the ham, who occasionally tunes into
my wavelength and generates a little
"Switchcraft."

.. .XYL Gray
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Bernard Ostrofsk y W9HTF
670 N. Tippecanoe St.
Gary IN 46403

AUTOMATIC VERTICAL

TRIGGER FOR SSTV

•

Fig. 2. Vert ical ou tp u t wave forms.

ORIGINAL
CI RCUIT

OUTPUT ~
ICI .-15V BIAS ..
AT INV ERTI NG
IN PUT

OUTPUT
ICI NO BIAS
AT INVE RTI NG
INPUT

OUT PUT
FRO M 02

The origina l circuit ry to be replaced is
shown in the broken line box in Fig. 3 along
with the points for connecting th e input and
outpu t.

I n order to improve the vertical sweep
fun ction of a slow scan TV receiver

converter! the circuit shown in Fig. 1 was
construc ted. The vertical retrigger consists of
01 , 02 , and 03. If output is taken from 03
it would be necessary to reverse connectio ns
to the vertical plates of the cathode ray tube
due to phase inversion . In order to eliminate
the problem so that the oscilloscope used
with the SSTV converter could be used
without reconversion for normal response
the operational amplifier stage was added.

The wave forms shown in Fig. 2 indicate
the output fro m the original vertical sweep
circ uit (non-recurring) output from Q2 and
from the op-a rn p. The negative bias applied
to the invert ing input o f the o p-amp restores
the polarity a nd makes the wave fo rm
congruent with the origina l. The Sooon
po te ntiometer is set for a sweep period of
8.5 seconds.

Fig . 1. Au rc ma nc ver tical trigger circuit.

I . Briles, Bill and Gervenack, Ro bert . " Slow-Scan
TV Viewing: Adaptor for Oscilloscopes" QST. Ju ne
19 70, pp 4 6 - 50.

. . .W9IlTF

Fig. 3. Circuit replacement points.

The entire u nit was buil t on a I x 2.5 in.
pie ce of perforated Vectorboard and
mounted directly above the origina l co m
pone nts.
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Only STANDARD
sells more STANDARDS

than ERICKSON!

M
E
T
E
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and here 's
ANOTHER
ERICKSON
SPECIAL

SRC-826 MA

Handheld

Another Best Buy from Erickson

$369.00

$319.00

$50.00 ! !

Special

Shipping prepaid for cashier's check or M O.

YOU SA VE

List Price

Our Price

A better BEST BUY than ever .

YOU GET Standard's 826MA, the best 12-channel
l D-watt solid state rig on the market, factory set up
on four channels plus crystal coupons for eight more
channels (16 of Standard's lifetime Astropoint crys
talsl} of your choice; with helical-resonator front end
receiver, built in provision for tone-coded squelch,
rear panel test point/monitor/control sockets - all in
one compact, reliable package - a t a GIANT $119
ERI CKSON saving ! !

$398.00

80.00

$478.00

$359.00

$119.00

SRC-146A with:

• Deluxe basecharger

• "Stubby" anten na
• Leather case
• Ni-cads
• 94/94. 34/94 and o ne
other channel of your choice

OUR DEAL:

826 MA lis t

+ 16 extra xtals

Package list price

You pay only

YOU'VE SA VED

Make ERICKSON your headquarters for all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

RICKSON COMMUNICATIONS
3501 W. Jarvis, Skokie,ll 60076 (312) 677-2161
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George R. Allen WI scr
80 Farmstead Lane
Windsor CT 06095

-
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2 m FM has produced some drastic
changes in amateur radio. No longer is

the radio amateur limited to communication
from his home station or from
his car. By using small hand held units on
2m, the amateur can carryon communica
tions from areas which were inaccessable in
the past from a communications standpoint.
Communication via hand held units is not
only useful from a "rag chew" standpoint,
but is extremely valuable in times of
emergency or disaster. Because of the heavy
participation of hams in times of emergency
it has become the goal of most amateurs
who operate 2m to own some type of hand
held equipment. Unfortunately, most of the
equipment in this category is somewhat

costly being in the $200 and up range and
the majority of the HTs are made outside
the country . In addition most of the hand
held units cannot be maintained by the
average ham. In cases where a problem
develops, the unit must go back to the
factory. Since the units are foreign made, it
is difficult to obtain spare parts or vital
subassemblies. For these reasons, a large

number of 2m operators have put off the
purchase of that desirable "HT."

VHF Engineering in Binghamton NY has
introduced a low cost hand held kit for 2m
which almost every 2m amateur should be
able to afford. This kit provides a simple,
inexpensive answer to 2m FM

4

operation.
The unit is designated the "HT-144B" and is
described in detail in this article.

Specifications
The HT-144B is manufactured by VHF

Engineering in Binghamton NY and is avail
able in kit form through the manufacturer or
through dealers across the nation. The kit is
very complete and includes all parts except
the nicad batteries and the charger. These
items are available as accessories. One set of
crystals is included, your choice of 94-94,
52-52, or 34-94.

The transmitter puts out a minimum of
2W on one of four crystal controlled
channels at 2m. Modulation is accomplished
by using a speaker/mike into an amplifier
driving a varactor modulator. Netting
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t ri mmers are p rovided for all fou r cha nnels.
The receiver is ra ted at .35/lV for 20dB

qu ie ting and p uts out .5W of audio, .25
sq uelch/sensit iv ity . A pa ir of crystal f il te rs
provides adjace nt cha nnel rejecti on of 60d B.

While fo ur cha nnels may not seem to be
enough, most HT owners tha t I tal k to say
that fo ur channels are suff icient. But no
matte r how many channels you have, you
wis h you had more. By limiting the number
of cha nnels to fo ur, the manu facturer has
kept the cost of the unit to less th an $130.
This is a remarkable buy in these times of
inflatio n.

Construct ion

The HT-1 44B consists of a main PC board
o n which a ll components are mounted and a
tiny PC board fo r the crysta ls and the crysta l
switch. The main PC board is made of epoxy
glass and has the parts layout silk screened
on the top. By using a si lk screened board,
the manu fac turer has simpli fied pa rts p lace
men t and the overall construc tion of the
u nit. Parts layout is good and not cro wded.

The case is made of black, wrink le-fin ish
alu minum and is very rugged, The case is
large enough fo r th e boards and th e ba tteries
and has a co nside rable amo unt of room left
ove r to house PL tone encode rs and th e like.
The outside of th e case is smooth and has
enough area to hold a small touch tone pad.
There is a jack on the top fo r use wit h the
optional battery charger. The HT-144B
comes with a telescoping antenna. However,
an external ante nna o r a stubby flex ible
anten na may be used by moun tin g a BNC
connector in the 95 mm (3/8") hol e pro
vided.

The HT-1 44 B is very easy to bu ild and
can be constructe d by anyone who has had
minima l experience build ing kits or ham
eq u ipme nt. This kit, however, is not fo r t he
arm cha ir amate ur as it requires some
knowledge of sc hemat ic diagrams and the
ability to so lder with a low wa ttage solder ing
iro n. The o nly tools needed are a sol dering
iron (26W preferably ), so lder, screw d rivers,
pliers and wire cutters. Construction time
for the average ha m shou ld run about 7 to
12 hours. The instruction manual is clear
and co ncise .
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Theory of Operation

The transmitter co nsists of 7 transis to rs
in a unique design. A speaker/ mike drives a 4
transistor cascaded amplif ier which in turn
modulates a crysta l osc illato r with a varac tor
d iode giv ing true FM. The osc illator uses
18MHz crysta ls and qu adruples to 72 MHz.
The seco nd stage doubles to 144MHz and
drives the 2N5389 to 2W ou tpu t. Both the
osc illa tor and driver use th e readily availab le,
inexpe nsive 2N3866 . The output stage is
so mewha t under rated and becau se of this
does not need a heat si nk. All stages are
optimized to conserve battery current.

The receiver uses a MOSFET front end,
3N204, and has more than enough gain for
th e first mixer, a 2 N5222 . The first mi xer
feeds a pai r of high quali ty 2-pole crys ta l
filters at 10.7MHz. The second mi xer is a 4
tran sisto r cascaded limiter/i-f stage feeding a
ceramic discriminato r at 455M Hz. The audio
output IC is a read ily available MFC6070.
The sque lch circuit consists of a noise
amp lifier which am pli fies high fre quency
noise. The presence of noise cau ses a
MPS5172 switc h to cu t off the MFC6070.
The absence of noise, such as when a signal
is present, causes the MFC6070 to be turned
o n. Sque lch ope ra tion is smooth and reliable
with this ci rcu it.

Switch ing is accomplished wi th a double
pole double-th ro w switch mounted o n the
side of th e main PC board. Both ante nna and
battery voltages are co ntro ll ed by this
switc h.

Performa nee

I buil t my unit without benefit of an
instruction manual since I managed to
scrounge a pre-release unit so I could write
th is ar ticle. The only problems th at I had
were o ne bad so lder jo int and o ne misplaced
compo nent. These probl ems were fo und
q uickly with the help of a 10MHz sco pe
o nce the batteries were connec ted to the
unit. In practice, a sco pe or o ther so phis ti
cated tool should not be needed if a li ttle
ca re is taken with co mpone nt pl acemen t and
soldering. The PC board h as th e place ment
of all components mark ed clearly, so it is
nex t to impossible to ma ke a mistak e unless
you rush as I did.
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Tune up is very simple. The instructi ons
call for th e use of a signal genera to r to tune
up the receiver. I don't think that the signal
generator is really necessary, since I found
that even in th e untuned condition I could
copy signals seve ra l miles away . So, I tuned
my receiver up on the air.

Tunin g up the tran smitter is also very
simple. Merel y connec t a wattmeter or a
li ght bulb (#47 bulb ) to th e o u tpu t connec
tion and tune for maximum output. A
volt me te r is useful to help tune some of th e
coils, but may not be necessary in all cases.

My HT·144B measured 2.2W o ut o n a
Bird termilin e wattmeter. The meter
measured ,3)1V for 20dB q u ie ti ng and the
sq uelc h opens at .2)1V. I have used this rig in
the Hartford area fo r several months now
with excelle nt success. I have own ed o ther
HTs in th e past and I feel that this unit will
eq ual anyth ing on the market today. The
unit mee ts a ll advert ise d specs as fa r as I can
determine. The o nly complain t tha t I have is
th at the transmit aud io is sligh tly bassev, bu t
not to an o bjectio nable degree. This is
typical o f HTs using a speaker/mike .

Up to 6 kc deviation has been provided
sho wi ng q u ite a n improvement over th e
earlier HT-144.

Concl usions

After having built and operated my VHF
Engineering HT-144B, I am very pleased a nd
feel tha t it is a best buy in HTs at this t ime .
You can' t even come close for less than
$199.00. I do offe r a few cau tio ns however.
Schematic reading abili ty is not an absolu te
requirement for buildin g thi s kit. However,
th e abili ty to properl y so lder is. You mu st
be able to so lder withou t dropping glo bs of
so lder all ove r the board and without apply
ing too muc h heat to th e components on the
board.

After build ing th is HT kit you will have
an inex pensive, well performing unit th at
you can repair yourse lf. I recommend it
h ighly. . ..W1HCI

CRYPTOGRAM

ZSE DSF vsz zo vs CDK U M J Y XOG
SXJ FKD, ZBQLS HL KD SOZS ' FSOO FBS
X QUYSX CEE ABQF GKH FBJYM DS
LDKL KZS X DSVZ.
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Jose ph A. Kramer WA 9DJR
14 East Jackson Blvd .
Chicago IL 60604

R ecently I purchased one o f those
"gizzards in a box" transistorized TV

sets for the XY L and paid enough to get that
co mme rcial linear. When I stayed o n CW I
was in the clear but when AM o r SSB , that
TV tuned as broad as a barn and a high pass
filt er didn't help. I kne w my rig was clean
and two black and wh ite se ts had no
interferen ce. What to do ?

I made up a three wire short line co rd.
Four feet long, to be exact, and covered it
with the braid fro m a piece of co ax . .The
plug I used had a two screw metal clamp and
the braid was placed just under the metal
ring. Green wire to green plug terminal,
white to white, etc . At the ' other end I
attached o ne o f tho se noise filt ers that are
quite plentiful in surplus, white and black to
the input and the braid soldered to the case.
I cut the TV cord short (about 9 inches) and
so ldere d it to the outpu t terminals of the
filter. The in terference filter was attached to
o ne of the back scre ws that hold the ba ck
firm at chassis. Ano ther wire grounded th e
power supply and the se t chassis. While I was
at it I put a small fan underneath the cabinet
to carry o ff so me o f the heat , since I was
surprised ho w hot the wood cabine t was
when operating.

No TVI , and what a be au t ifu l picture
improvement. Fantasti cally true co lo rs, a
new revelation in color TV. Not to mention
a hap py XY L, and t he O M can o perate
again!

...WA9DJR
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P"nasonic RS·261 US
Fea tures: s tereo dec k - pause control - Cr02 bias
or normal - aUlomatic stop at end of tape - t wo
VU meten - counler - head phone jack m ike
inpu t - line in and o ut . Great mediu m price
eesseete deck q uit••dequa1e fa , top notch SS TV
work - put your reco,ds on tape.
FRE E with RS·26I US - $20 worth of blank
tapes• •.$99.00

•
ECONOMY PORTABLE

Features : Rotary con trol for ease of use with o n•
hand !like in t he carl - peak indicator _ automa tic
level circu it fo r optim um , ecording le ....l at all
t imes - 117 VlOC _ bui lt in baUeries - remote
stop-sta rt mike input - line input - earphonel
line output - fine unit for voice o r MOtH ca dit
study - adequ.te lor 10-4'; music - ellcel lent
bar!J'lin at the price. $23.95

,

~ - --r r-'
• ~ ~"-lf':-

REfORDER~

• -- •- -• • • •

• .. ..i-•e ..O""v Ii

e",.

•

BLANK CASSETTES

•
BATTERY PORTABLE

Features: keyboard co n tro l - locking fast forward
a nd rewind keys so you d on't h.... to nand and
hold them - peak modu'-t io n Indica tor - 1 20 vlOC
- self contained bal1efies - .xt.rnal Sv supply 
220 VM: also mike input - li ne input 
earpt>oneJline output - remote start/stop - auto·
matt<: recording te...1corcuit - very easy u nit to use
- versatile _ adequate IOf SSTV - ...eeueet for
code t.1lpes and not too hi·" m u SIc . $32.95

SONY TC·152S0
Fl!Iittu tn Au!omauo; lhut-otf - hne ,"/lIne (MIl - mike ..ttenuatcr _ sp,Il-p'oof tape

',,,nspo,1 - separate monilor /playback yol and tooe controls - tape counter _ stereo
h n dpho ne ,ac:k - pause control with lock - two VU meters _ " .cad , echa rger pea k
hmlter - Dolby nOIse re ductio n c ircuit - C.02/norma ltape b ias selec to r _ 1 17 ..acl 1?v de
opera1l0n - WIll work fr om ca. bantry o . optIonal nica d p ack - bui lt in m o nou,,,1 ampl if ier
and speake, 10. monitoring - fer, ile heads _ sh de record con trols _ just abou t t he last
word , n UPe dttcks. a nd p o rtable teo! Most cassette deck e lil pert$ agree tha I m is is the fi nll'Sl
unn ava,lable today - a nd it is pO, la b lo 10 b o o t .
Sony TC·1 52S0 co mple te $ 299.00 lsh,pp ing inc luded l.
$50 wo rt h o f e ..~ettes FReE with 15 2;1 o rde red befo re O C1ober 15 , 1974.

Cassette HQ - Box 431 - Jaffrey NH 03452

l o w no.se tape cassettels - excellen t

quality

CoSO 6 0 minutes. .. 99c' (reg $1 .29)

C -90 90 minutes $ 1 4 9 (reg $1 .7 9 1

C -90 E xtra Hi ·f i $ 2 .25 (rei $2.9 91

FROM

CA R CASSETTE PLAYER - 12Ydc - sterao 
with two stereo speakers - vo lume an d tone
controls , balance co nt ro l - fast forward for tape
a nd reject button . Now carry hi ·fi with y o u in the
ca r - slo w scan TV _ touchtone tapes _ your
favorite records o n ca_nes.
Car Cassene Pla ye" ..Special. ..$49.95 plu s UPS
collect char,,".

TODAYORDER
.....orc!lo'V'---<-



Gerd Treuhaft

O.P.S. Yeoman Warder Reed on the battle
ments with the antenna stretching 108 feet.

"It's quite funny on occasions," says
Roy. "I call on the wavebands and when I
establish contact and tell the receiver where
I am calling from he either doesn't believe
me or thinks I'm mad and closes down.
There was one instance when we made a link
between 4 hams all named Roy, so I was
immediately named Raven Roy for identifi
cation!"

FIRST

HAM

BEEFEATER
Beefeater Roy Reed is really quite a ham

and in fact the real Tower Hamlet. He is
better known as Yeoman Warder Reed on
duty and G3 LEX off duty to his many
friends on the amateur bands all over the
world.

When Roy became a Yeoman Warder in
June this year, he moved into the Tower
with his wife and daughter, becoming the
first Radio Amateur at the Tower of
London. He has, with the Tower of
London's co-operation, been able to erect a
108 foot long antenna behind the battle
ments in the N.E. side of the Tower.

-

"-

"
.-

••

•

•
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PHI LAOELPHIA A TTROCITY
A letter from W3ZW R/2 tells of a

most frustrating situation . I gather
fro m his letter that his mo ther-in-law
was somehow involved in not if y ing
the police that Gene's car was an
abandoned ca r. The police came to
tow it away. desp ite effo rts of his wife
to stop them. Gene is crippled, so
there wasn't much he could do. The
police never even tried to verify the
compla int about the abandoned car.

The car contained reference books,
hundreds of tubes, some telev ision
sets, some FM equipment, both base
and mobile r igs, plu 5 a good deal of
surplus gear - all of wh ich was
apparently st ripped after the car was
seized by the pol ice . It also appears
that Gene is just plain out of luck on
collecting anything from the city for
the outrage. It would seem that it is
about time for Gene to consult the
Legal Aid Society and find o u t what
his rights really are .

THINGS LOOKING UP
The barrage of newly proposed

changes in FCC regs seems to ind ica te
th at there are indeed bette r days
ahead fo r us in amateur radio . The
restric tiveness which was stifling us
just a few months ago has given away
to a policy of allowing amateur rad io
to grow. Since this change in basic
attitude has taken place under Chair
man Wiley, it may be that we all owe
him a debt of gratitude .

The virtual elimination of the
logging requirements, the purpose of
which had been lost somewhere in
history, is a good sample. I talked
with the Amateur Division about this
a couple years ago and asked why we
needed to keep logs in such detail.
The answer seemed to be, " Because
that s t he way it's always been ." I
wro te and ed ito rial o n the subject.

Most o f the seriously restricting
repeater ru les have now bee n amended
or are about to be amended, as
pro mised us by Cha irman Wiley back
in J anuary when we held the hearing
before the Commissioners. This has
tu rned things arou nd fo r the FM boys
and repeaters are going in at a faster
clip than ever before. FM was, even
then, the largest single interest in
amateur radio , with about 4 0'% of the
active amateurs participating - now
this is heading h igher and the day may
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come when almost every ac tive ama 
teur has a VHF transceiver in his car
and an HT on his hip at hamfests.

The repeater growth here in New
Hampsh ire is rather typ ical, I think . It
wasn't very many years ago that there
was a 34/94 repeater in Concord (the
state capitol) and that was it. A
couple years ago we had five
repeaters. Today we have nine on the
air and three more due on any day.
When you consider that there are only
abou t 1550 licensed amateurs in New
Hampshire all told, a fair percentage
of them must be ac tive on FM to keep
twelve repeaters in action.

Un less Dean Bi rch ends up with
more power th an it appears he w ill
wit h th e co llapse o f the Nixon
admin ist ration, it is possible that ama
teurs will retai n the 220 MHz band.
Should this come about, it now seems
likely that my proposal for a code-free
beginners ticket will materialize which
will permit operation in that band.
The ARRL is very much in favor of
this move (which goes to prove some
thing, probably) and has their direc
tors out talking it up at clubs.

Oddly enough, I view the code-t ree
license with less than total confidence .
There is no question that we need
more amateurs and need them desper
ate ly - and there is little question
that the opening of a code-free band
would beco me popular. My re t icence
has to do with the results of my
recently devised code tapes. The fact
is t hat teach ing methods have come a
long, long way in the last generation
and with the newest of techniques it is
so incredibly simple to learn the code
that a ten year o ld can do it in about
o ne hour - and that's complete with
26 lette rs, ten numbers and punctua
tion!

My five wcrd-cer-minute beginning
one hour tape cassette has been bring
ing in lette rs from all around the
world saying how easy it is to leern
the code now that there is G tape li ke
this. Kids of eight and nine have been
mastering the code with one playing
of the 50·minute tape! This leads me
to wonder just what all the fuss is
about learning the code a 5-per. It
now appears that the major difficulty
with learning the code in the past has
been th e lack of any really good
system for doing it . J ust as the 73
license study man uals broke the back
of the th eo ry exams, t he 73 code
tapes have merc ifu ll y eliminated the
p roblem of learning the code.

To.diqress fo r a moment. There are
four tapes avai lable - with the first
being for someone who does not
know the code at all. In one hour
most people are able to recognize all
of the characters they will need to
pass the exam for Novice o r Tech. The
next step is our nasty six word per

minute " Back Breaker. " Th is one,
using the FCC standards of timing for
both words and individual characters
las far as I know this is the only tape
ever made available which adheres to
these standards) and thus properly
prepares you to face the FCC. The
BB·6 tape gives you one hour of
un memorizable code groups for prec
tice and. when you can handle it , you
can walk confidently into any FCC
office anywhere and know that you
will pass thei r test easily.

The 14-per tape gets you ready for
the General and Advanced tests and
has that margin bu ilt in which permits
you to relax when the FCC tap es start
grind ing. Ditto th e 2 1-per tape.

Yes, I know all of the arguments
against code, and so me you haven't
even though t of yet. And I know all
o f the arguments for retai ning the
code as part of the ama teu r license
(and there aren't very many legitima te
reasons) . My own reac tion to the
whole situation is to be in favor of
maintaining the 5 wpm entrance exam
to the hobby and then depend upon
the enthusiasm of CW operators to
encourage higher speeds.

Since I have recently made up a
tape of the Novice theory I am rela
tively familiar with the req uiremen ts
along that line - and they are not
much more than one gets in h igh
school physics. It thus seems to me
that if we settled up on a beginni ng
license which had the requ iremen ts of
the present Novice ticket, but wh ich
permitted phone o pe rat ion in th e 220
MHz band , we might end up with a
good wo rkable result. Licensees would
have had to study a little and learn the
basic. of theory and code, which
hopeful ly might separate them from
the CB buv-vour-license (or whv -buv
your-license?) crowd.

There are over 5()(x) ham clubs
around the country and, with a little
encouragement from the ARR L, I
suspect that a great ma ny of them
could be ~tten to set up Novice
study classes. As Novices they would
be able to work phone in the 220
band and CW on the lower bands, th us
getting both sides of amateu r rad io .
Well, it 's a thou gh t.

73 GROWING, TOO
About the on ly thing really hurting

in amateu r radio today is OX, and
even that is not in too bad shape. The
deart h of sunspots has made it a bit
more difficult to work 350 countries,
bu t somehow new ones keep tu rning
up.

Now that the IRS hassle seems to
be over and a couple of very produc
tive people have been added to the
staff, we 're looking forward to a great
fart and winter. I have a bit more time
to help with the editing and this may
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KIREC sen! in this shot 01 a live foot
aluminum knight in armor. Lord knows why
he built it, but it does have a " 73" on it , so
huzzah lor REC.

Dick KI ABR, one 01 the earliest repeater
pioneers of Rhode Island. 10·70 continues
there with WRJAB W.

Tony , WAIOND, also of WR JABT in New
Haven.

John K1 HZN.

Ed Clegg W2LOY, designer and father 01 aJl
those nice Clegg rigs down through the
years. Ed has been one of the most enthu·
siastic supporters of ham use of the 220
MHz band and has put the CI899 company
on the line with 220 transceivers and a 220
repeater.

Lew McCoy WIlCP, secret 73 d ou ble agenl
operating out of ARRL HQ.

Here is WIEFF of the Northern Berkshn
Amateur Repeater Club - picture taken at
one 01 the 73 Magazine FM Symposiums. WAIEQN, Nick, 01 the WRJ ABT, New

Haven.

.I.. ) "'
4tAIINf 
'P();/

Henry WJAUY, motorcycle number 73,
stopped by the 73 offices for a visit. Henry
can be worked via WRIABU in Concord NH
most any day.

Rag KIIGF, one of the very active repeater
owners 01 New ElI9/and, particularly on 450
MHz. You'll hear Rayon 6m a Jot too, as
well as 146.52 via a vel)' effective remote
base setup.

Kathy WB8LOZ and Sue WBBOXB snapped
at the 73 booth at Dayton. The next time
some CBers starts giving you that stuff about
the code being just too much lor him, pull
out this picture and ask him to expLJjn how
come these two nice little girls can cut the
mustard when he can't.

make the magazine a little more fun
to read. We're look ing hard for peop le
who would like to represent 73
Magaz ine at hamfests and other ham
events to sell subscrip tions, books,
study guides and tapes. It's a nice way
to make some money and get to meet
everyone. If your clu b is going to have
any sort o f event, be su re to get in
touch with us and set up a 73 booth 
it pays.

WAYNE TAKES PICTURES
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Some snaps taken at Dayton - undoubtedly the world 's largest flea market. Some people come bringing truck loads of stuff
to sell - some go away tak ing truck loads of Sluff they've bought - all go away happy.

•

CALCULATOR CLOCK
The Corvus Calculator clock is

quite unique in concept. The idea of
comb ining a clock MOS chip with a
MOS Calcu lator Chip appears to be a
natural. The calculator provides addi 
tion, su btraction , multip lication,
square root, division, percentage,
reciprocals. The unit displays 10
nume rals. The decima l may be set to
fl oat or fixed at 2 or 4 places rounded
off to the closest dig it. The clock ch ip
may be set by a three position switch
to display t ime only, date only, or
alternate t ime displayed for 8 seconds,
date displayed for 2 seconds. Clock
displays hours, minutes and seconds.
The clock will operate as long as the
unit is p lugged in - the off sw itch
serves only to blank the display. In
the event of power failu re th e readout
is all f igure B's.

For more information write Tucker
Electronics, P. D. Box 1050, Garland,
Texas 76040.

I caugh t this p icture of Ed Pillar W2KPQ at a
Long Island auction . I've known Ed since
before I got my ticket - I used to visit him
when I was an S WL!

This one was taken by WA8ZCO on [.75
north of Lima, Ohio' PR for 73everywhere,
if you just keep those eyes peeled.

Digging back, here's Johnny Barrows
DL4HU at Bitburg in 1962 when I visited
him.

Here's Wayne talkin g to the Bitburg radio
amateurs in 1962 - not much change in 12
years other than a little less hair and weight.
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HAM
HELP

This column is for those needing
help in obtaining their amateur radio
lice nse.

If you need help. let 73 know 
don't be bashful - the readers are
sol id gold and are anxious to help
you. If you would like to help , let 73
know about that plus your area of
expertise. if any. so we can list you
for either genera l help or as a techni
cal advisor.

The foll owin g need some help
can you spare some time? Clubs In

part icular take note.

Charles Zabrrsk ie
295 Meadowbrook Road
Weston MA 02193
611-899-3030

Jerry Wilson
3604 Park Avenue
Covington KY 41015
6lJ6.431Z3Z0

Basil W Polinchak, Sr.
14 Martha Lane
lawrence MA 01843
PO. Box 1202
617-68~391 0

Robert M. Gallery
5013 Westport Road
Chevy Chase MD 20015

- -
CONTESTS

RTTY ART CONT EST
Sept. 1 to Oct. 31,1 974

Entries in the contest should be
sent to Don Royer WA6PI R, 16387
Mandalay Drive, Encino CA 91316.
Send a five-level tape and five prints
of each entry - as many entries as
you want - wi nning entries will be
published in 73 Magazine. Write Don
with SASE for the full set of rules.

CONTEST CALENOAR

Oct
5-6 Califo rnia 050 Party
5·7 WE Phone & C.W. OSO Party
12·1 3 VK/2L/Oceania C.W. Contes t
12-13' RSGB 21 /28 MHz Phone
16-17 YLR L Anniv. C.W. Party

NOTICE
Watch for an update of the W0LMD

SSTV Scan Converter In the
November issue.
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OOPS!

We left the parts list out of
K8Vl R's article '3000 V DC Power
Supply' which appeared on page 69
of the July 1974 issue. It follows
below:

BL "' Blo_, 60 dm 8t .6 inch sla De: prnao... .
Oayton 4COO5or l'quiol81enl .

C1 • T,iple-section broadcasl C$lII:itor or equiv..
lent. 36SpF per section.

C2 - .)enolOlJl 10 10 300 pF Vacuum C8pacitor , 6
kV or higher raling.

C3 - 1500 pF air var;"ble ClIpac ilor . $pacing
dependent on l ube plete volt"lJfl . Air gap approx. 1
mil/ lOOV o f pla le voltage. B&W 51241 or equivlt
le nt.

0 1, 02, 03, 04 - 1 .5 amp, l 000V PIV

F3 • (Slow Blow) Dependent on blower chosen.
My blo _ , requir ltd 2A.

J l , J2 - Chessis·mounting coaxial conrlBClors
(5O-239J.
Ll • Best, 1/8 inch copper tube silver plalltd.
Alternate, No . 10 or 12 ccpcer wire. Approximate
data 6 turns 114 inch q;"meter. 1% inches long
lapped 114, 2, 2 %, 4 turns. Note : The e"acl t llpS
are dependent o n c:oil p lx"......nt, lead length a nd
driver to li.- COlI" length lherelore adjust Nd>
tap 10 c OYer the entire desired band betore
solde<ing.

L2o. 8&W 85OA. Pi-ne1.....,..k indlctance.

Pl - El.....nco Fused PtUII-

R" - See Tex t .

R2 • Five. 5.6 o hm %W CIl, bon resistors in p. alllll .
Use very Short 1P<k.. Place .0 l u Fd C:8Ilacitor
directly X,OII resinors.

R5 - Surge resisto, . 10 o hm 2W. Note: Check de
, esiSlance of you' tr ansformer secondary. II it is 10
ohm. or higher dis regerd R5.

RFCl - (8 &W FC 30AI Or equivalent .

RFC2 - 8&W 800. Note: •..., t e Kt for modilicetion.

R FC3 - RF choke, Ohmite Z-50.

Lfl , Lf2 - Line filter choke, No. 16 copper wire
;05lllated. 20 lu , n., 3/8 inch diemeter close wound.
(Place filler . Lf l , 1I2 & lft(l l h, u .0 1 capacitors.
ins ide bottom Chassis at point A-C enters.1

S l A·8 - CRL 25S1 , 60 degree indu, single
secncn double pole $ i~1losilion c:eram ic rOlary
5wilc:h.

Sl C o. Switch On beck o f B&W 850A.

S2 - SPST TOlIlI'e 5witeh.

T1 a 11 W prim-ry , 110V sec, l00mA.

T2 "' 7.5V C.T. 21 A, fi lament n andonrwr .

TYI - G.E . Thyrector, 6R520SP4B4

Zl • 2 turns No. 8 copper _e, % inch dia..... t...
(Silver plaled! Shun'ltd by- th,..., 130 ohm, 2_ _n
c.bon resistors in p...IIII.

SATURDAY POST FEATURES

HAM STORY!

T h e DXp edition to Gibral te r
ZB2CS, is t he su bject of a feature
story in the August/September issue
of the Post.

For the first time in ages a major
general interest magazine is runni ng an
article wh ich talks up amateu r radio.
In th is one an American DXer visits
Gibralte r and te lls of his experiences
meeting a local ham with whom he
has talked for years - and in setting
up his ham rig in a hotel and making
contacts all around the world .

The article is interesting, too, in its
coverage of the interesting aspects of
Gibralter. There aren 't very many
places left where you can stay at one
of the better hotels for $5 per day
(with a private bath) and eat for under
S4 per day.

If you aren't up to buying this copy
of the Post to show friends the five
page article, at least sneak a sub
stantial look at it the next time you
go by a newsstand. One of the
benefits to amateur radio if someone
could convince the ARRL to hire a
PR outfit wou ld be art ic les like this in
many more of the general interest
magazines. It wouldn't take very
many of these before we had
thousands of more amateurs jo ining
our ranks. It takes PR these days to
compete with all of the o the r sports
and hobbies - and honestly, do you
know of any other hobby tha t has as
much potential for benefit for both
the individual and the wo rld as ama
teur radio?

NEW

PRODUCTS

MODE L # TSL TRI -STAND
L1GHTPOD

J ust introduced is a new and
unusua l light stand that doubles as a
sturdy camera tr ipod, known as the
Tri-Stand Lightpod. When not in use
with spots, strobes, or quartz lamps, a
camera pan head can be quickly
attached converting the entire unit
into a rugged camera stand. The
camera stand will support most 35mm
and 120 size at up to eye level height.

This precision engineered unit made
of anod ized aluminum will transform
from its fully extended height to a
portable system in less th an a minute.
The 3·section column extends from
41 inches to a maximum height of
over 9 feet . The famous Safe-Lock
c lutch collar system locks the column
at your des ired height . The tr ipod
base is braced with 6 solid alu minum
struts which lock into place with the
twist of one contro l knob. Two inch
ball bearing caster wheels with toe
brakes on each wheel allows optimum
mobility with positive anchori ng.
Gold finished legs and column add
glamour to what should prove to be
an extremely useful and versatile
system. For further information,
c o n t a c t : Glenn M . Welt ,
Welt/Safe-Lock , tnc.. 2400 West 8th
Lane, Hialedh, Florida 33010.
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GUNG HO
DXers

Dan Umberger W8ZCQ recently sat
down and put the A RR L OX listi ngs
in alphabet ical order, thereby dis
coveri ng some interesti ng facts. The
highest country to tal is a chap with
353 (missing one Daimu , whatever
that is). If Wrangle Island is counted
(no one has submitted that one), the
total possible is 355. Thirty ops have
worked all of the currently existing
countries. so there is plenty of room
left at the top.

Dan counted up the number of ops
in each call area that made up the 652
sta tions listed and found them dis
t rib uted by call area as fo llows:

1 - 51 .25% 6 - 116 .29'
2 - 103 .3 1% 7 - 20 .10%
3 - 38 .19% 8 - 63 .22%
4 - 94 .24% 9 - 63 .24%
e -. 60 .23% 0- 44 . 17%

Since t he actual number of
" registe red" DXers in any call area is
not really significant in itself, this
number has been divided by the
number of licenses issued in each call
area to indicate the percentage of
DXers in each call area . The W2's
came out way ahead on this, oddly
enough. The W6's make such a fuss
about OX that many ops get the id ea
that almost everyone in Califo rnia has
a "cool" k il owatt and great b ig beam
- and carries arou nd three h undred
plus OSL's in h is back pocket. And
what happened to seven-land?

. . . Wayne

COLLINS ANNOUNCES N EW

A MATEUR RAOIO OPERATIONS

GROUP

Cedar Rapids. la. , J uly 9, 19 74
Colli ns Radio , part of Roc kwel l
International Corporat ion, is placing
increased emphasis on ama teu r radio
activities with the fo rmatio n of a new
amateur radio busi ness operations
group.

Appointed manager of the amateur
operation is Joe H. Beier W5WY/0,
who has been with Collins for 14
years in various program management.
systems engineering and manufac-

tu ring positions. A ham for more than
30 years. Beier holds an extra class
license. WhiJe serving with the U.S.
Air Force, where he attained the rank
of Colonel, he was responsible for
introducing operational HF SSB to
the St ra teg ic Air Command.

Jerry Carte r WA0ZRW, who has
been invo lved in Colli ns amateur
marketing activit ies fo r the past two
yea rs, will be marketing ma nager in
the new operation. He has been an
active ham fo r 11 years .

Also joi ning the new business oper
ation is Arnold Verdow W0L1 J , who
will be in charge of product support.
A long time Collins employee,
Verdow has been active for lJlany
years in amateur radio , both with his
own station and in activities such as
civil defense .

The ama teu r radio business opera
tion is a part of Collins' Telecommu ni
cation Eq uipment Division based at
Cedar Rapids, Iowa.

HEATH 1975 CATALOG OUT

While Heath may be pushing the
calendar a little by dating their new
catalog 1975. the fact is that it is a
whopper and has some interesting new
Heathkits featured . This one runs to
80 pages and covers everything they
make, inc lud ing the ham gear, the
hi-f i, test equipment, right on up to
their $ 1000color te levision set kit!

Some o f the new gadgets inclu de a
space-age design d igital clock/alarm
clock , a matching digital c1ock/day
date u nit. a ten watt 2m amplifier for
HT's - things like that .

It takes strong willpower to pass up
some of the fascinating Heathkits such
as the indoor/outdoor digital mer
morreter, the three band CW trans
ceiver fo r portable ORP work. and
their new high power stereo FM
receive rs. Heath Company , Dept. 73.
Ben to n Harbor Mt 49022 .

THINK METRIC!!

The metric system, bei ng inevitable,
as must be obvious to everyone by
now, it behooves us all to learn and
relearn a few things. For instance,
re-gear your thinking to the following:

A miss is as good as 1.609 kilo
meters.

Take it with a decigram of salt .
He was beaten within 2 .54 cenn

meters of his life .
28.350 grams of prevention are

worth 453.59237 grams of cure .
Peter Piper picked 8.81 liters of

pickled peppers .
And how about a girl who measures

.9 144, .6604, .9 14 4??
CCRC

Cont'd from p.5

LETTERS
DX STATIONS

As a fellow amateur I thought you
might be interested in an incident that
happened to me recently. It was a
fairly fine day except for the band
conditions. About 2100 GMT I heard
a 14JJ V calling CO DX on about
14.204 . A perfec tly clear frequency
since everyone was up t he band calling
the KP6 station . I gave the 14 station
a good c lear slow cal l. Upon signing
the init ial call to him I was told in the
rudest way that t he frequency was in
use. I was sworn at in the worst way.
Not one station identified itself . Th is
went on for about th ree minutes. The
language was the kind you might use
on a football field as a line backer.
Then a W5 very nicely and politely
asked me to OSY, that the frequency
was in use for some time and he
understood that I did no t hear the
KP6 that supposedly was near by.
What people will do to satisfy their
ego to work a OX station.

This was not the end of it. Several
minutes later I received three o bscene
phone calls from amateu rs in the area .
Two of them I did not recognize their
voices. But one o f them did identify
himself. He is a member of the
Northern Illinois DX Association . I
was sworn at, cussed out. and
threatened! His lanfJJage was worse
than what a linebacker would use on
the football field. He was one of the
guys that cussed me out on 14 .204.
Most of the other guys were members
of the N.I.O .X.A. also. Above all,
Gary said that all the DX cards I get at
the A RR L 9th region OSL bureau w ill
be TO RN UP and th en BU RNED! He
also said that I will never get anothe r
card from the bu reau again as long as I
Iive. I forgot to say tha t the A RRL
9th OS L bureau is run by the
N.I .D.X .A. and I know that one of the
guys cussed me out that day . He was
the one that gets all the cards and
then distributes them to the letter call
managers.

SST T·l RANDOM WIRE ANTENNA TUNER
A" "'~d _ "'on ," ).1 0 _ ....I ;,." .. ...,...n•..n....'" ..n.... l'OO _n ""_
~ .." .. I..... "" _ __•
"on . A "'u'" ' 0 ' f ..ld 0.. 5<•• 2 .
2·318 .....,It ,n ""on '"D' up ",",,"0'. 0 "
' ..d 'D' 90 .....

CO""' AC T _ ! AS. fO US(

••• °",, $24 .94
"OSfP A'D ' A DO SAL lS 'A~''' CAl 'f .l

SST Etect rc o-cs. P 0 Bo~ I. l"",nd"le CA 90260
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Ho w does t he po ssib ili ty of go ing to hamf ests ,
o r a ny ga thering of hams a nd m a king over $ 100
sou nd to you? For m o re informa ti on o n becom
ing a lo cal rep rese nta t ive for 73 Ma gazine , wr ite

Director of Marketing
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My main concern Wayne, is how
t he ARRL can entrust a very respon
sib le ty pe of serv ice to such irrespon
sible peo ple. I know I had qui te a lot
o f cards at the bureau . But what
about the 30,000 other amateurs in
this region that entrust a ll the ir cards
to these peo ple? Anyone of their
cards may be tossed at any time.
Espec ial ly if they don't like you.

I guess you get t he general idea of
the story. You can throw this away,
pub lish it or any th ing rea ll y . But I
would like to hear your comments if
you wou ld please.

Michael A. Krzystyn iak [Smith] WB9IJ V
, 4 12 lincoln Shee t

Downers Grove I L 60S I S

LOG KEEPING
Good evening, Ge nts. In response

to a request f rom Paul WA5 IAT, I
ca lled the office of Prose Wal ker at
the Amateu r Division of the FCC
today . Mr. Walker was on travel, so I
talked with one of the other gen ts
there about t he new log keep ing regu
lations. Before this phone call, from
what I had heard and read, I had the
imp ressio n that if one placed a calen
dar in the shack and ci rcled the date
of every day he ope rated, that would
suffice fo r a log under the new regula
t ions. Whe n I related thi s to the FCC
rep , he sa id that even that interpreta
ti on was too strict. I will convey to
each of you what I was tol d tod ay . I
can not serve, of cou rse, as the fi nal
au thority for such, but I can see lit tle
chance of misinte rp retatio n of what
he told me.

Fixed and Portable Opera t ions:
You are requ ired to log only the

date you place the station in opera
t ion, and the date you take it out of
operat ion. You shou ld also log the
dates of the beginni ng and end o f any
long periods of inactivity . In addit ion,
this log shou ld contain the call sign
and signature of the lice nsee "or" a
copy of the stat ion license.

Mobile Operat ion:
There are no log req uiremen ts

whatsoever fo r such operat ion with
the except ion of "th ird party" re
qu ire ments below.

Except ions:
1. You must sti ll log all "thi rd

party" t raffic . Th is a lso app lies to
mobi le ope rations!

2. You must sti ll have visitors sign
the log and enter their call sign. I d id
not get a comp lete exp lanat ion o f th is
as to the detail o f the log in this case.
His words were "you must log the
date and t ime periods of visitors with
call s ign and signature."

3. For remote control set-ups like
repeate rs where you have more than
one controlli ng stat io n, you must log
t he date and times the control began
and ceased leach operator must log
this for h is con trol period).

That' s the extent of what I learned
today .

de Bob K4EID
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RANJI T KAUR

GURBUX SI NGH

I hope this letter f inds you in t he
best of health. 1am well and wish you
the same. I d on' t kn ow if you reme m
ber me, but maybe the fo llowi ng will
refresh you, I am the eldest son of
Tara Singh XZ2KN of Burma.

When you were in Rangoon, I had
asked for a pair of golf shoes and
some badminton gut and you h ad se nt
it th ru Dr. Charan Singh, 9V 1NR of
Singapore. At that time, I was try ing
to get a visa as an immigrant to USA.
The official Red Tape was stalling and
to make matters worse, I was taken
into protective custody by the
Government of Burma on 12th J uly
1972 and re leased on 17th October
1973 . I left Burma by air fo r Bangkok
the same day and the next day went
to Slnqapore. I was happy to get out
o f Burma and as I had no acq uain
tances in Singapore, my fa ther told
me to look up 9V INR and I stayed
with his family whi le I worked from
sc ratch to acqu ire my visa to USA.

Dr. Cnara n's daughter, Ranjit, and I
took a lik ing to each other (frequency
response?) and with our parents bless
tngs, we we re married on 10th
Febru ary 1974 at this resid ence . I left
for the States exactly a mon th late r. I
have sponso red Ran jit and she will get
here by the end of the month. Here is
one instance where amateur radio has
brought two families together. And
believe me, I thank you for it as you
were inst rumenta l in intr oducing a
fellow ham from Singapore to my
fathe r. I d id not even know that he
had a daughter, Hi! I am enclosing a
pictu re of us taken on ou r weddi ng
day . I am work ing as a technic ian in
Spri ngfiel d fo r Fo rd and have rented
an apartment in Rocheste r, Ill inoi s.
My father t hinks t hat ou r marriage
wou ld be good p ublici ty fo r Hams a ll
over the wo rld.

My best wishes to you and hope to
hear from you soon.

Gurbu x Singh
Rochester IL 62563

MURPHY'S

LAW
AS IT APPLIES TO SYNTHESIZERS

Ge neral Eng ineering
1. Any idea to make it better w ill

be preceded by someone else a week
ear lier.

2. The more simple a des ign change
appea rs, the fu rther its influe nce will
extend.

Speci fications
1. In spec ifications, Murphy's Law

supercedes ohm's.
2. For any body's cost es t imate,

your cost will exceed t he estima te by
a factor of 3.

Build ing and Wiring
1. Any wire cut to length will be

too short.
2. Ident ical unit s tested u nder iden

t ica l condit ions will not be identical in
the f ield.

3. The ava ilability of a co mponent
is inversely p roportional to the need
fo r that component.

4 . If you need components, you
wilt be able to get n-1 parts.

5. A dropped tool will land where it
can do t he most damage. (Also known
as the law of se lective gravitat ion. )

6. Inre rcbanqeable parts wo n't.
7. If t he f irst o ne works, subse

q uent units will malfu nction.
8. The most delicate component

will drop.
9. If a c ircu it can't fa il, it w ill.
10. A t ransistor p rotected by a

fast-ac t ing fuse wil l protect the fu se
by b lowing first.

11. A self-starting osci llator won't.
12. A crystal oscil lator will o sc ill ate

at the wrong frequ ency - if it
oscilla tes.

13. An NPN t ransistor will be a
PNP.

14 . If an obviously defective com
pone nt is rep laced in a sy nthesizer
with an intermittent fault, t he fau lt
will reappear after the u nit IS

buttoned u p.

About the author:
Mr. Edsel Murphy is a victim of his

own Laws. Destined fo r a p lace in the
engi neeri ng Hall of Fame, somethi ng
went wrong.

In fact, t he Law f irst came to him
in all it s simpl icity when h is bride-to
be in fo rmed him of the impend ing
birth of an heir to the family fo rtu nes.
(Re ference EEE, Vol 15, No.8 Aug.
1968 by D.L. Klipstei nl

Submitted by Leo WA1 HSO

73 MAGAZ INE



Submitted by:
Michael Kresila
Box 57
Marion OH 43302
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ACROSS

1. Sud den curren t or voltage changes in a
ci rcu it.

4. Used in the grid circuit of a vacuum
t ube to p rovided necessarv voltage.

10. The u nit of luminance.

1 1. Uni t of magnet ic intensity or mag
ne tizing force equal to one gilbert in
o ne ce ntimeter.

12. The pitch , duration, (l( both of a tone
sensation.

13. A glow lamp that produces intense
flashes of light when fed with limed
voltage pulses.

16. Above.
17. A device used In some mech an ical

television systems to modula te a li ght
beam with television signals.

18. Standard scre w, th rea d base used fo r
electric la mps.

22. Also called J needle .
24. A u ni t of loudness.
25. Short for address svstcm,
28. The ease with whic h an alternating

current flows in a circui t.
30. Breathing device.
32 Po te ntial difference or voltage.
34. A ca thode-ray tube developed In

England.
35. The superposition of one image onto

a nothe r [e.g., in the fo rma tio n of an
interlaced scanning raster ).

36. The positive nucleus of th e hydrogen
a tom.

DOWN

I. A chemical element used as a rectifie r
layer in metallic rectifiers.

2. Any system of control performed
from a distance.

3. Level.

5.

6.

7.
8.
9.

14.

I5.
19.

20.
21.

23.

24.

26.

27 .

29.
3'-

33.

vartatlons of a che mical clemen t, each
having the same atomic number b u t
differi ng in atomic weigh t.
A device that contai ns and del ivers
power 10 move a con trol.
Eastern Standard Time. Abbr.
A loadi ng.
The Stationary pla tes of a varia ble
ca pacitor.
A numbe r whi ch , wh en multiplied by
itself a number o f t imes, equal s a given
nu mber.
Elementary unit of sto rage.
Elec trically charged a tom o r group of
atoms.
To step a flow,
An alloy wire used in prece .on wire
wou nd resistors because of ih low
tempera ture coefficien t of re sis tance .
The par t of a transmi tter that tram
tares the densi ties o f th e e lemental
areas of the su bject copy into sign al·
wavefo rm.
An o peni ng that su pports and elec tri
cally connects to vacu u m tubes or
components whe n they are inser ted
into it.
The sp ring fastened around th e d rum
to hold the reco rd sheet o r co py in
place .
A rota ta ble device o n wh ich one or
more pre tuned ci rcui ts are mo un ted
for use in ali-wave receivers.
Idemical pair.
An array of antenna elements, o ne
above the other.
Negative. Abbr.

1
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Pnet - $1 P'" 15 WOfds 10< non-co~c ..1
lids . $ 10 P"< 15 wo<d s 10< bus,n!'i$ v~n lu'" No
d' liPla y lids o. ;Jgen<:y d'ocounl Includ~ yo u r
che<o ~ ....'11'1 o<de< ,

ne.dhne lor iIIds OS ,Il<! h T 0 1 ,1'1., monlh TWO
monl hs p<.o< 10 p ubhcal lOn Fo< e~ample

~"••y h i ,s Ih e deadl,nt! lo r Ih., M.,ch ,ssue
......och .... ," be ma,1ed on Ih., 1011'1 o f Fri>'uary ,

Type copy Phr ase a nd puncluale e _ac tly es
yOU ....'sl\" to a p pear . N o a ll-capllal ads
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Fo. 5 1 hlra we can ma,n ta,n II , e p ly bo_ lor
yo u .

We CannO l c heck ,n l O eac h adver"se, . so C ll\l e" t
Emplo< .

PERSO NAL ATTENTION plus the
best cash deal anywhere is what you
receive at QUE EN CITY ELEC
TRONICS in the heart of the
Midwest. Queen City carries all major
brands inc luding Drake. Tempo .
Kenwood. Yaesu. Swan . Regency .
Clegg. Standard. ICOM. Gen ave....
write or phone us for y ou r equ ipment
needs. Queen City Electron ics. Inc.•
7404 Hamilton Avenue, Cincinnati.
OH 45231 (513) 931-1577.

TECI! MANUA LS for govt. surplus
gear - $6.50 each : R-390/U RR ,
A - 2 2 0 /UAA , UAM ·250 , CV 
59 1A/U AA, CV-278 /G A, TAM-1 ,
T S -3 8 2 D/U , TS-497B/ UAA, TT
63A/ FGC, UA M·32. W31 HO, 72 18
Roanne Drive. Washington DC 20021.

" EAR N IJ ESIGN TECII NI QUES
Electronics Monthly Newsletter. Digi
tal . li near co nst ructio n projects, de
sign theory and procedures. Sample
copy $1.00. Valle y West, Box 2119-E.
Sunnyvale CA 94087.

Ii U Y-S E L L·T R A D E Writ e f or
monthly mailer. Give name address
call letters. Complete stock of major
brands new and recondit ioned equ ip
ment. Call us for best deals. We buy
Collins, Drake , Swan, etc. SSB and
FM. Associated Radio . 8012 Conser,
Ove rland Park KS 66204.
9 13-381-5901.

vrur INTERESTI NG! Next 5 issues
$ 1. "The Ham Trad er," Sycamore II
60 178. (Ask about our " HAM EQU IP
MENT BUYERS GUIDE " covering
Receivers. transmitters, transceivers ,
amp lifiers 1945- 74 . fndi spensablel l

ELECTRO~IC SUR l'LllS - resistors
1/4 and 1/2 watt 5t. capacitors 1Oi,
tube and solid state componen ts. Cat
a lo g 10c!. SASCO Electron ics, 1009
King St., Alexandria VA 22314 .
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F REF.: 12 extra c rystals of your
c hoic e with th e pu rchase of a new
Regency HR·2B at $229. Send
cash ier's check or money order for
same-day sh ipment. For equally good
deals o n Collins, Drake , Kenwood.
Standard , Clegg, Swan, ICOM,
Ge na ve , Hallicrafters . T e mpo ,
Midland, Ten-Tee. Venus Hv-Gein.
CushCraft, Mosley. and Hustler, write
to Hoosier El ectronics your ham head
quarters in the heart of the Midwest.
Become one of our many happy and
satisfied customers. Write or call
today fo r our low quote and t ry our
ind ividual, personal service. Hoosier
Electronics, R.R. 25, Box 403, Terre
Haute IN 47802. (8 12) 894-2397.

YOUR SWAI·-N ·SEI.I. ads run free in
TR ADI O, a pu blic serv ice publication
of Wichita Amateu r Radio Society
Box 4 391 Wich ita Falls T X 76308.

MOBl U : IG NITI ON shielding gives
more range, no noise . Everything fro m
eco no mical suppression k its to custom
shielding, literature Estes Engineering.
543~A West 184 Street, Gardena CA
90248.

FOUj'I;DATIO~ for Amateur Rad io
annual hamfest Sunday. October 20,
1974 at Gaithersburg Maryland Fair
grounds.

'10 TORO I.A PORT AHI.ES Expert re
pairs, reasonable prices, fast turn
around time . More deta ils and f lat rate
catalog FRE E. Ideal services, 6663
Industrial Loop , Greendale WI 53129.

CA LL LETTEH LICENSE PLATES 
st ill be ing collected by 73 Magazine
for possible cover use. Pl ease send in
an old call letter p late - most
treasured are out-of-district plates
such as W2NSD/N H. etc. Got any real
old ies? 73 Magazine , Peterborough
NH 03458.

JIG SAW PUZZLES wanted . If you
have any old wooden jig saw puzzles
in your attic - or ru n across them at
an au ction (they go for 25t usually),
please keep in mind that Wayne Green
collects them and might even pay a
buck a peice for them. c/o 73 Maga·
ztne, Peterborough NH 03458. Wood.
not cardboard - and complete.

WANTE": General Class (or higher)
hams to jo in 4,500 member Morse
Telegraph Club. Hundreds of hams
already belong. Se nd modest $3
annual dues (includes su bscripti on to
great slick paper newspaper " Dots an d
Dashes") to GST A. J . Lo ng, 520 West
Schwartz Stree t , Salem IL 6288 1 for
membership card and assignment to
nearest chapter.

TRA DE: Collins 390A and manual for
late model transceiver - write what
you have George Keys WA6KAA,
1334 N. Broadway , Santa Maria CA
93454. 805925·7755.

ClJ.2H6/ FI{ R·:l:i - New Collins 1-3 2
MHz antenna/receive r tuner coupler
with autotune circuit for remote oper
atio n. With schemat ic and power
connector . S50. WAlTEJ , 100
Granite St., Lo nd onderry NH 03053.

REGE;\,C Y T \ IR · i6H1 1./l' IIF execu 
tive scanne r. li ke new, never used
since unpacked . Covers 2 . 6 and 3/4
me ter FM activity . $125 sacrif ice.
WAlTEJ. 100 Granite St. , London
derry NH 03053.

AN/A RC-27 - Two complete (fixed
or mobile) 220 MHz systems: Two
RT-178/ ARC-27 Collins Synthesized
t ransceivers (200-399.9 MHz), various
control boxes, cables, connec tors,
shock mount, blade antenna. spares
and manual. Un its can be inter
connected to operate repeat or used as
mobiles, con tro l stations or U.S. mill
tary monitor sets. $200. WA1TEJ ,
100 Granite St. , Londonderry NH
03053,

WANTE D: CV-89A1URA-8A in good
conditio n with cabinet (must be work
ing) o r AN/URA-17 Comparator Con
verter Group ; brackets for mounting
CV·89 in 19" rack . Write WA1TEJ,
100 Granite St., Londonderry NH
03053.

FOR SA !.E : Heath HW101 transceiver
aligned at factory. HP23B AC Power
S u p p ly , SB600 Communications
Speak er. HM102 RF Power meter. all
in excellen t cond it ion, one year o ld.
Also Tu rner 454C SSB Ceramic Micro 
phone, excellen t condition. Best offer
takes all. 8e n Johnson, RRl Box 1 17
Apt. 2, O' Fallon IL 62269.

NOW PAYI NG $2000 .00 and up fo r
AAC-94 /6 18T AAC - l02/6 18T .
$1200.00 and up for AAC-51BX.
$1500 and up for 490T-l antenna
couplers. We also need these control
b oxes C -6287/AAC ·51BX
C-64761ARC-51BX C·7 14E·2. We also
n e ed R -l051 receiver s
RT-662/Grc-l06 transceivers. We buy
all la te aircraft and ground radio
equ ipment. Also pack radios. We are
buyers not talkers. Bring your equip 
ment in, you are paid on the spot.
Ship it in . yo u are paid within 24
hours. We pay all shipping charges. If
you want the best price for your
equipment, call us. Call co llect if you
have and want to sell or trade. We also
sell. What do you need? D&R Elec
tronics, R.D. l Box 56, Milton PA
17847. Phone 717 7424604. 9: 00AM
- 9:00PM.

AN/ F RR·23 (AN/S RR·13 ) gene ral
coverage modular receiver with book,
excellent condition. $ 100. WA1 TEJ.
100 Granite Street, Londonderry NH
03053.

RCA SEN IOR VO LTOII\lYST - pro
fessional grade VT VM , new, never
used. $50. WAlTEJ. 100 Granite St.•
Londonderry NH 03053.
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The following equ ipment has been in the o rigi na l cartons o r else like new
purchased by 73 Magazine for test o r after a few days of testing in the 73
has been rece ived in lieu of paymen t labs.
for ads. Most gea r is e ither b rand new

MITS 90aM Calculator w/p.s./case ($143) new $ 19
Vanguard Scaler - + by 10 - to 20DMHz ($1201 $ 15
Pickering CW keyboard KB·1 ($265) tested .. •.. .. . •. • • • . ••...$ 155
Motorola KW 2m amplifier- used • • . • . • . . . . . . .. . . . .. . . . . . . ..$ 315
Heath IC·2009 calculator-brand new ($92) .... .... . ... •..•. • •$ 19
Signal One CX1·A-tested-perfect-likt new-fantastic $1989
Concord video monitor VM·12-tested ($400) .. ... •... • • ••• • • .$ 199
Concord all channel TV tuner Oern-911 ($600) • .• .• . . .. . . . . . . .$ 199
Regency 450 MHz scanner- ($200)-like new . ...........• .. .. .$ 139
Varitronics PA-50 2m amp ($110) brand new-lOw in 50 Wout • ..$ 89
RP tone burst gen-5 freq TS·5-exc ($31.50) • . •• . . • . . . . . . . . .$ 25
Regency HR·& (S240)six meter lOw xwr 12ch . . . • • . .•• .••• • • .$ 189
Regency ACT·R8H/l Scr ($160) VHF/UHF 8ch scr receiver $ 129
Standard SR-C826MA ($398) latest model 1Ow 12ch 2m xcvr . . •.$ 329
Regency HR·2MS ($3191 2m 15w xcvr with 8ch scanner $ 259
SSE SB-450TRC (S180) 450 MHz trenwerter . • •. • •. • .. •......s 139
Regency Pocket scanner 4 channel ACT.f'4H ($12tJ) •• .• • • . • . . . .$ 89
Cobra 220 MHz Transceiver lOw 12ch ($300) • . • • .• ••••.•. . . .•S 255
Standard 14 U2m 22ch superlantastic rig. VOX ($510) demo • . • . .$ 429
Pacificom 2m HT-brand new-($250) .. • . •.. ..... .... ... ... .$ 189

All Prices fob: UPS eeneet,
13 Magazine - Peterborough NH 03458

ROCIIESTER NY - Hamfest d ate for
1915 - May 3 1st. Ma rriott Inn is new
headquarters. Information? Write
WNY Hamfest , Box 1388, Rochester
NY 14603.

DESIGN ENG INEERS . Our expand
ing Atla nta based e lec tronics company
has several opportunities for BSEEs or
MSEEs Design Engineers to joi n o ur
group dedicated to the d esign and
development of sate lli te commu nica
tions equ ipment. We are seeking can
didates for these positions who are
hardware oriented engi neers with
background in some of the following
areas; Solid State Microwave low
no ise and power ampl ifiers; Fre
quency converters; Ana log & Digital
modems; IF Circuitry; Base band p ro
cessing circuitry ; Freq ue ncy sources;
MtC Techn iques. To exp lore th ese
excelle nt caree r opportu n ities, please
call collec t to : Bob Place k o r Jim
Wallace 404-938-2930. Or send
resume in confidence to : Personnel
Manager, Scie ntific-Atlanta, lnc ., P.O.
Box 13654. Atlanta , GA 30324. An
equa l opportunity employer.

REWARD! Ten dollars reward for
return of 73 Magazi ne flag lost at
Dayto n.

HEGULATEIl POWER SlWl' Li ES
13 .8 vol t 3% regu latio n. 3 .5 amp 
34.95 7 amp 59.95. Also 1, 14, 25
amp. Meters available . Enterprise
Electronics, Box 61 , Monroe OH
45050.

WA~TE(): Cash for a good automa t ic
voltage regu lator, also need a trans
ceiver, ba nd scanner, antenna rotator,
transmatch . Al be rt, 304 East Court
land. Sa n Anton io TX 7821 2 .
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PERSO NAL ATT ENTiON plus the
best cash deal anywhere is what you
re ceive at QU EEN C I TY
ELECTRONICS in the heart of the
Mid'Nest. Queen City c arr ies all major
brands including Drake, Tempo,
Kenwood, vaesu , Swan, Regency ,
Clegg, Standard, ICOM, Genave. . .
write o r phone us fo r you r equipme nt
needs. Queen City Electron ics, tnc..
7404 Ham ilton Avenue, Cincinnat i
OH 45231 (513) 93 1·1577.

DRAKE: 2 B, 2 BQ, 2AC. All 10 meter
crystals, plus 5 extra crystals (WWV
etc.l manual. Excellent condition
package $175.00. Call J im W1VYB
617922-3850.

AUTOPATCII - Using you r Touch
Tone pad, key your t ransmi tte r with
o ut hold ing P.T.T. switch. 1Y2 to 2 sec
delay. G-1 D glass P.C. board , sche
ma tic , pic toria l, and parts list . $2. 50
plus C.O. D. WB6 FX F Rick 161 3 E.
Portola Avenue, San ta Ana CA 92701
orcall 714836-9363 .

TT.5 13/ F R - Solid-State RTTY non
impact teleprinter, accepts all speeds.
excellent condition wi th manual and
co n nector. $ 150 . WAlTEJ , 100
Granite St reet, Londo nd erry NH
03053.

CAN ADIANS - We stock a broad line
of electronic pa rts, including solid
state. Send for free flyer, DARTEK
ELECTRONICS, Dept. 7, Box 2460,
Dartmouth, Nova Sco t ia.

F:\I·2 iB and homebrew power supply
$325. Clean, used as base station.
WA2VWM Dave 1420 York Avenue,
New York NY 10021. 2 12 734 -4 135
(After 1800) .

Ul'Il.U a 200MHz frequency counter.
B digit LE0 readout. Drilled boards
with instructions for 20MHz coun ter
$25. 200MHz prescater option $3.50.
Manual o n ly $ 5 .00. DAVIS
E L ECT RON ICS. 6 W. Oakwood
Buffalo NY 14214.

SOLIO STATE compone nts. readouts
a n d LEO s, Free flyer. DAVIS
ELECTRO NI CS, 6 W. Oakwood,
Buffalo NY 14214.

F:\I \\lREI.F.SS mike transmitter kit
52.00. OAVIS ELECTRONICS. 6 W.
Oakwood. Buffalo NY 142 14 .

250.\ lIIz p rescaler board . Drilled , wi th
in str u c t i on s $3 .50 . DAV IS
ELECTRONI CS, 6 W. Oakwood ,
Buffalo NY 142 14 .

\\'A NTED: Drake AA-22 2 MHz FM
transmi tte r receiver amplifier; perfect
operating condition only. Ho wa rd
Pence, 524 S. Washington, Montpelier
IN 47359. Phone 317 728·2588.

VOI.UNTEER needed in Orange,
Californ ia area to ha ndle t raffic for
8 ible transl ato rs. Also need RTT Y
gear; tax deductable. WA8BHR , 4466
Burtch, North Street, Ml 48049.

FOR SALE:Thriving 2-way Buisness
in medium size Midwest market .
$40,000.0 0 annual Gross . Fo r further
information write c/o Box J, 73 .

TV.3R/U NA VY portable tube tester,
go o d working co n d ition . $25.
WAlTEJ, 100 Granite st.. London
derry NH 030 53 .

TUBE

WARRANTY CLAIMS
Although the price of receiving

type tubes is quite low, and a 12 AX7
won 't break very ma ny of us. the
enlightened amateu r will check the
wa rranty information o n his tubes
carefu lly .

Most tubes are guaranteed for two
years from d ate o f manufacture, with
a six -mo nth shelf life allowan ce. If the
t u be gives u nsatisfactory service,
except fo r burned-out filamen ts or
b reaks, t he ma nufactu rer will
generally replace t he tube.

At WA6CPP I have had occasion to
retu rn two tubes to my friend ly parts
house in the past month. Covered by
the warra nty, these were promptly
and chee rfu lly replaced . The $6
saving, while not much , can be
budgeted fo r other essential items
often needed.

It is a good idea to check the tubes
on receipt, run ning them for a week
or SO to see if they are work ing
properly . Also, be sure to hang o n to
the invo ice the counterman gives you,
in case there arises a q uest ion whether
you got the tubes there or fro m the
su permarket mach ine.

. ..WA6CPP
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MEMPHIS TENN, OCT 6
The Mid-South Amateur Radio

Association is sponsoring the Memphis
Hamfest on Sunday October 6 at
State Technical Institute, 1-40 at
Macon Rd (Exit 11). Seminars,
demos, displays, XYL program, prizes,
flea market, fun. Talk in 3980, 34/94,
and Army Mars. Trailers .and campers
hookup at Welcome Inn across street.
Holiday Inn there too.

SAN 01 EGO NOV 1-3
AR RL SW Division convention

Town and Country Hotle - talk in
34-94, 3900, 7250. $5.50 registration,
$9.75 banquet. Write Box 82297, San
Diego CA 92138 for info and pre-

. registration details.

BERMUDA Oct 13-20
This is amateur radio week in

Bermuda. Oct. 16th: annual meeting
of the Radio Society of Bermuda. Oct
18th: annual RSGB dinner at Holiday
Inn, St.Georges honoring the winners
of the Bermuda contest. Oct. 19-20
portable operation of VP9Bs in the
Scout Jamboree. To get a license to
operate in Bermuda write to the
Radio Society of Bermuda, Box 275,
Hamilton Bermuda. Travel and
lodging should be arranged with your
local travel agent.

EL PASO TX OCT 12-13
Hamfest and swapmeet - semi nars,

prizes, flea market. Info: WB5CMB,
7772 Gran Ouivira, EI Paso TX
79904.
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WI NNIPEG MAN. OCT 5-6
Hamfest "74," International Inn,

Winnipeg. Reg to VE4R L, Box 352,
Winnipeg Man. Can. R3C 2H6 $1 ea.
Dinner and dance Sat. $4 each. Hotel
$24 couple special. Xmtr hunt, mobile
contest, homebrew contest, XYL
events, big prizes, auction.

GAITHERSBURG MD
OCT 20

Foundation for Amateur Radio
annual hamfest at the Gaithersburg
Fairgrounds. Flea market, exhibits,
events, many prizes, picnic grounds
and free parking. For infor write or
call Bill Miller K4MM , 10919
Woodfair Road, Fairfax Station, VA
22039, 703 273-0112.

WEST GHENT NY OCT. 5
Northeast States 160 Meter Asso

ciation annual fall meeting at Kozel's
Restau rant, West Ghent (near
Hudson). Flea market, dinner, prizes,
starts 2 prn, Dinner $5.75 ea. 
reservations: W1JEC, Box 44, West
Granby CT 06090.

OCWA NATIONAL CONVENTION
Disney World

October 25-26 - make plans now
to attend this OCWA National. Write
W4UKA, 635 SE 19, Ocala FL 32670.

SO. SIOUX CITY NB, OCT 4-5-6
The AR RL Midwest Convention

will be held at the Marina Inn, South
Sioux City NB sponsored by the 3900
Club. Theme - tribute to handi
capped amateurs. Friday noon start.
OCWA dinner, portable repeater,
SSTV, ATV, Amsat demo, ORP
session, AR RL forum, repeater forum,
traffic forum, flea market, Mars, ex
hibits. $7 reg to W0EON 3818 5th
Avenue, Sious City IA 51105 . Ban
quet $6.
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A SIMPLE PULSE CIRCUITS, CIRCUITS, CIRCUITS
GENERATOR USING THE
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The follOWing circuits have appeared in the reference books,"magazines, application
notes, etc. While we try to reproduce all of the information that should be needed by an
experienced constructor, readers may want to avail themselves of the original sources for
peace ofmind.

Readers are requested to pass along any interesting circuits that they discover in
sources other than U.S. ham magazines. Circuits should be oriented toward amateur radio
and experimentation rather than industrial or computer technology. Submit circuit with
all parts values on it, a very brief explanation of the circuit ana any additional parts
information required, give the source and a note of permission to reprint from the
copyright holder, if any, and the reward for a published circuit will be a choice of a 73
book. Send your circuits to 73 Circuits Page, 73 Magaz ine, Peterborough NH 03458.

,-, ",

C, PRI

.0022 p F 70 pS - 1 6 mS

.0047 pF 130 p S - 3,7 mS

.01 "F 280 p S - 8, 1 m5

.022 " F 600 pS - 17 mS

.047 "F l ,4mS - 40 m5
•1 "F 2,8 mS - 78 m5
.22 " F 6,lmS - 172 mS
.47 "F 12 mS - 360 mS

1 " F 30 mS - 81O m5
2,2 " F 62 mS - 1,76 5

SIGNETICS 555 TIMER

This pu lse genera tor is a very useful tool.
It is mainly intended to be used as a variable
clock when bread boarding or test ing digital
lC systems, especially at low clock ing rates.
Due to the wide range supply vo ltage
allowed for the SE/NE555 it can be used
with RTl, Dl l , TTl, and HiN il. It uses the
ex isting system voltage, anything between
+4 and +15V. Th is circuit comprises three
555 Timers.

The first 555 is connected as an astable
clock. The leading edge of the negative
outp ut pulse is used to trigger the second
555. This is connected as a one-shot and
de livers a posit ive-going pu lse wh ich is used
as the positive output . The third 555 is
connected as an inverter to generate the
negative-going output pu lse . Th is pulse
appears a bout 41J af ter the posit ive pul se has
started. The rise and fall times are about
lOOnS. Output currents are 100mA and
more . Wi th a load of 1 Kf2 between output
and " Vee the current drawn by the complete
circuit is 17m A at 5V,a nd 52 mA at 15V. In
the prototy pe ten heavily ove rlappi ng ranges
were chosen, mainly depending on the avail
a bility of 1().way selectors. The follow ing
tab le shows the capacitor values and the
corresponding PR I and PL ranges achieved.
These values are by no means c ircuit limua
t io ns, the t iming ca n be ex tended to minutes
with suitable capacitors.

Christer Falkenstrom SM4DZR
Box 120
5-66080 Fagerds
Sweden

SPE"'" - ~N Y ' ..... DA NC.
ONY SIZ E

.,
.," ,

51 turns on osc. 52 turns it o ff . Uses are
ma ny - such as an auto head light reminde r,
side tone oscill a tor, code osc., square wave
gen era tor, e tc . Fo r auto headl igh t reminder
co nnect 1 to the dashboard panellights. 2 to
the ca r ba ttery via 52, 3 to grou nd and 4 to
the car radio speaker. Voila! Than ks
W7 BBX.

USEFUL OSCI LLATOR
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With schema tic, checked and guaranteed.

F.O.B. Philadelphia . PA

(with schematic)

VU Volume Level + .20 to + 3 $4.95

F-22 11 5 vo lts , 60
55.95

55.95.2/510.00

Oil Capacitor
177 UFO -1 000 Vol ts 510. 00 2/5 18.00

Lighted switches 2 pdt push pole panel m ount
5/8" hold. Price : $1 .00 each, 6/$5.00

DIGITAL READOUTS SETS
Make your own counter. frequency meter .
digital voltmeter. readouts, e tc . Includes 6 -B
5031 mixes VIi/sockets (.6" character height) , 1
tra nsformer . 1 p Is board wit h socket.

Price : $12.95. 2/$20.00

Small 8-5031 nix ies no boa rd w lsocket 4/$5 .00

MODULE TYPE PIS
AC i rout 95-125 VAC-60Hz-l 00 watts.

+12V Dca .3 7 5A - 12 VDCa 3 AMP.
6VDCa .375A

Regula t ion 1%. Front pa ne l adi .!tO%.5 1/8" x

73 /8" x 7" Price : $14.95. 2/$25.00

SOCKETS
Sockets for 4 x 150's - 2 sockets wit h
chimney. mounted o n aluminum chassis $7_00

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two 8 7971 tubes in sockets, driver transistors
a nd components alla n one board - ca n be used
for clo cks , cou nters, numerous other uses... .

Price : $2.00 a board, 3/$5.00

R·50S VHF RECEIVER
1 18 -148 M Hz, part of A RC-60 airc raft rad io
set. Fron t panel tu ning 118-148 MHz . light·
weight, compact, 5" )( 6" )( 12". 28 V DC inp u t,
250V, SOmA, dynamotor. Price : $14.95

TRIAD TRANSFORMER
cycles 6.3 V ct at 20 amps.
4 x 150 0 28 volt filame nt

We will include with every purchase the follow
ing accessories for the above receiver - FREE

1 Whip Antenna
1 Speaker
1 Mike
1 Set Connecting Cables
1 Head Set
1 Telegraph Key

Freq. Range: 500 KC to 32 Me in 32 bands.
Types of Signals Received : CWo MeW. Voice
{AM) and Freq . Shift Radio Teletypewriter .
Type of Tuning:r;ontinuous: Freq . Read Direct 
lyon Counter-Type Freq . Indicator. Method
of Calibration: Built-in crystal Calibrator. Cal
ibration Points : Everv 100 KC. Nominal Input
Voltage : 28 Volts DC; will operate o n a n input
of 25 to 30 V.
PRICE: 5195.00

Shipping WI. 501bs.

ANOTHER SEL ECT RONIC SPECIA L
For This Issue Only

RAOIO RECEIV ER R-392/URR

We have a few of the R-392/UR R Receivers that
need mi nor repairs, good shape as is, physically
complete. 5 125.00

MODERN ALUMINUM BENCH RACK CABINET
11 l1' '' H x 1 8 " 0 x 1 9 " W . 8" panel openings
w/r ubber feet and disappear i ng h andle .
Lt B lue Pr ice : $7 .95 ea.

ADJUSTA8LE PRI NTED CARD BO X
F or R ack Mount

5 " to 7 Y. " - 16 slides and sockets - includes
30 double c o n t ac t position edge connector type

PRICE $9 .95

2/51 .00

1% ho le mount - 1"
52.50

ANOTHER TOROID INVERTER
Input 27.5 V at 23 amps. Output l 000 V a t 500
rnA. 4" rou nd x 8 %" long. 8 lbs. Both inverters
operate on 12 VDC o ne half vo ltage o utput.$ 14.9 5

ADAPTERS BN C to SO-239

METERS - 1 3/4 SQuare.
beh ind pa nel. 0 -25 mA FS.

TO ROID INVERTER
PIS high efficiency, equipped wit h cooling a nd for
conti nuous duty . Input 27.5V at 5 .5 amps, o utput
250 VDC at 300 rnA, 45 VDC at 10 rn A, 115 VAC
400 cycle at 30 VA. 3" round by 8 3 /4" long. 6 Ibs .

115 Volts 6 0 cyc les

Price : $4.95.

Tr iad transformers F-2 1A
6 .3 VCT a t 10 Amps.

AL L PRI CES ARE F.0 .8 . OUR WARE HOUS E. PHIL AO ELPHI A , PA. A L L M ERC HANDISE DE.
SC RI BED ACCURA TEL Y TO THE BEST O F OUR KNOWLE DGE YOUR PU RCHASE MONEY RE·
FUNDE O IF NOT SATISF IEO TER MS ARE CASH. MIN. ORDE R 55.00. ALL M ERCHAN DISE
SUBJECT TO PRIOR SAL E. R FE - REMOVED FROM EOU IPM ENT.

~ ~
1206 South N apa Street

~ .~ "ATb~A~~A~ Ph i ladelphia,PA1 9146
~~4 L V, "CV'V, V~ 21 5·468· 789 1 215·468·4645
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BCD 12 Key

FORMATS
SI~nda'd-l_nd s lIfe
bl",,~ a nd ....I>;t" se, In
Standa, d Medium TyPII.

l /Z" centers 3/4" centers *of
Model .. Price Model ..- Price Fonnat Codina Kevs
ER Z16ZZ 7. IS ER ZI605 7 .7 0 Touch tone Single pole 12
ER Z16Z3 8. 70 ER Z1606 9.25 Touch tone Touch tone 12
ER ZI6Z4 9 .25 - - Touch t one Direct to MH8913 12

- - tR 21607 7 .70 Calculator Single pole 12
- - ER 21608 11.00 Calculator BCD 12

ER 2l6Z5 8 .70 ER Z1609 9.25 Calculator Single pole 16
- - ER Z1610 9 .25 Touch t one Single pole 16
- - ERZI61l 11. IS Touch tone Touch tone 16

KA ELECTRONIC SALES
1220 MAJE STY DR D ALLAS . T E XAS 75247

(214) 634 -7870
TWX 910-861 '90 2 8
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T:REAT

•

Until October 31 ou r General
fantasically LOW prices.

Electric Progress Line units are going for

144

Send Check or Money Order to:

DU PAGE FM INC. P.O. Box 1 Lombard. III. 60148
(312 627·3540

TERMS: All items sold as is. If not as represented return for exchange or refund lour option)
shipping charged prepaid within 5 days of receipt. Il linois residents must add 5% sales tax .
Personal checks must clear before shipment. All items sent shipping charges collect unless
otherwise agreed. Accessories do not include crystals . relay or antennas.
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GT 550A
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• Crystals supplied for 3.5 to 4.0, 7.0 to 7.5, 14.0 to
14.5, 21.0 to 21 .5, 28.0 to 29.0 MHz. Optional xtals
may be installed for other 10 meter coverage.
• Plate Power Input : 550 watts PE P on SSB . 360 watts
on CW and RTTY (50% du ty cycle) .

• Power Output: 300 watts PEP (nomi nal) on SSB · 180
watts on CW and ATTY.

.• Receiver Selectivity : 2.1 kHz with 1.8 shape factor for
SSB or 300 Hz sharp selectivity wi th optional CW filter.
• Freq . Stability: Within 10 Hz during any 30 mi nu te
warm-up period. less than 100 Hz in any 15 minute
warm-up period. not more than 100 Hz with a plus or
minus 10% line vo ltage variation.

ROHN.

If you need antennas, we have them ...
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The 18AVT/WB is constructed of extra heavy
}: duty, taper swaged, seamless aircraft aluminum
~.... with full circumference, corrosion resistant.,
·c compressio n clamps at all tubing joints. This
~.... antenna is so rigid, so rugged .. . that its full,-
}y 25' height may be mounted using only a 12"

double grip mast bracket ... no guy wires, no
extra suppo rt . . . the 18AVT/WB just stands up
a nd dishes it o u t !

,,.,,
,'.

ALL 73 and ARRL PUBLICATIONS ALWAYS IN STOCK
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MODEL 4220 RECEIVER
STEREO 2 + OUADRADIAL 4

·,",
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Quote!
QSL Card for

Send

MARANTZ 2015
2245
2220
4220

Affordable 4-channel by Marantz. The 4220 is the most
economical of all Marantz Ouadradial receivers. But it doesn't
compromise quality or craftsmanship. For example, the 4220
features SO, with logic for decoding SO records and tapes.
And you don't have to worry about replacing your stereo
collection. An ambience circuit is included which gives many
stereo recordings the full 4-channel effect of a live perform
ance, There's still plenty of power to fill a room with that
dynamic Marantz sound. Over 20 Watts per channel for
stereo and more than 8 Watts per channel for Ouadradial.
Gyro-Touch tuning, 4-channel balance controls and loudness
compensation switch are all standard.
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SPEAKERS- MARANTZ, PIQNEER, RECTILINEAR
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M.-5 P.M. Central, Closed Sun. & Mon.)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN-TEC
• CLEGG
• STANDARD

• YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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Dear Customer,
This month we're going to answer a question that many people ask: what

exactly is a "surplus" IC?
An IC may be considered surplus for a variety of reasons, none of which need to

reflect on the quality of the part.
One large source of surplus parts is companies that go out of business, and need

to sell off inventory to minimize their losses. Another source is semi-conductor
manufacturers with just too much stock, due perhaps to overproduction or
overestimation of demand. In this case, the manufacturer is better off selling the
stock at a lower but stillprofitable price to the surplus dealer.

Some parts are also considered "defective." No doubt this raises fears in the
mind of the buyer, but consider what an IC manufacturer calls defective . An IC
classified as "cosmetically defective" means that it is a perfect functioning unit, but
with a flaw in the looks that makes resale at full price difficult (for example,
scratches or marks in the case from handling). Another source for "reject" ICs is
high-reliability programs, where extremely critical parameters must be met. A
company may manufacture a load of parts, but only sell the ones with the absolute
tightest specs. What happens to the rest? They're considered prime units for resale;
unless you're building a moon rocket, they are.

At Solid State Surplus, we try to be as careful as possible when deciding which
lots of parts to buy. But being careful isn't really enough, so we test every single
one (no, not spot checks, each one) and make sure that it meets consumer and
industrial grade parameters. If it does, it stays. If it doesn't, it usually goes back to
the factory and gets any precious metals reclaimed.

So much for the discussion. Now for the nitty-gritty sales pitch.
We've got linears... 741, 747, 558 op amps...the 3900 current-differencing,

single-supply quad op amp.. .a choice of regulators: the 309 (5 or more volts out,
blow-out proof, current-limiting, I amp @ 5 volts) and the 723 (less power, more
precision) . . .a choice of comparators, too, either the 339 quad single-supply
comparator, or the industry favorite 311 ; fast , and it can handle a fairly heavy load
(relay etc.)...the 555 timer, as versatile a building block as the op amp. ..and two
unusual op amps, the 4250 micropower type, and the 531 fast slew op amp. _

But that's not all. We are happy to announce the addition of the CD4016, an
IC containing 4 independent electronic switches using CMOS technology. A control
voltage determines whether the switch is open or closed. In some cases, you can
even use them linearly, like a voltage-controlled attenuator. Anyway, they're good
to have around; get a few and find out. _

If you've talked to anyone who's ordered from us lately, you'll find we still (I)
ship airmail whenever possible, even with the rate increases(2)give fast turnaround,
24·48 hrs, ARO:(3)don't backorder - we give you back your check if we ain't got
it.

We'll have something new for you

next month.. .

SOLID STATE SURPLUS
BOX 255
MONTE RIO CA 95462

LM309 5V IA $1.20
LM723D regulator .65
LM311 comparator 1.00
LM339 quad comp, 1.50
LM555 timer .85
CD4016 quad switch 1.25
LM741 minidip op amp .35
LM747 dip dual 741 .70
LMI558 mini dip dual .75
LM3900 quad op amp .45
LM4250 micropower amp 2.00
NE531 hi slew amp 1.25

Above material is guaranteed functional, retested
guaranteed for hobby and experimental applications.

OCTOBER 1974
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INTERNATIONAL ELECTRONICS UNLIMITED

74 H55 ." 2B·pi" . .... ... dou, . ·<Hi . 8CO mu.
74H60 ." "' '' '' <po<;, "'-,

9,9h•.
74H61 ." MM 1lll 14>i" .nV ... dou' < d'iillP!" ou'pu,
74H62 ." BCD mu, ..1m '!'P<. ,II.., •.9hL
74 H72 ." MM IlH 28·pln . nv ,..do.' 0 di~11 Ipp.
7. H74 ." 8CD "'uo ",;,11 . """. <hoel / .9S ...
74H'7& ." MM 5J" l'·pio LEO_lo'-'nd=e"' ' . ...oU, mux

b·diR;' "''' '' .po<. <hoel 8.95 ••
881 1 " MM In. 'O·p'n no,m.•I. 'm "" onooz• •1..",..."""
6812 1.10 ,: 0' 2<·11,. 00"'" "'ill1 .po<. ,11..t 1l.91 ...
8822 2.5')
esm 2.59
863 1 2.59
883& ."8880 1.33

.59 '"
.S ~.

1.8g • • .
,......

B9 ••.
US ••.
<.95 . ' .
.)g ...
.39 ••.
)g " .

loSS ....

""'"'"'"'"0 "

'"MINI·DlP
MINI_OfP
MINI_01P
0"

0"

Po, v R'R " u",, ' nIl 10_1 s ./9 • • ,
Ii, """m",."". AMP M''''_O,P. To-S .)2 ••.
V"I"~, f"lIo",.. TO_S .79 ••.
".~.".. V"I"~ i~~ul. TO.~ .89 ••.
Po"';" 'lo ll'.' R~.u l . 10.S 91• •
Op AMP "Ul'"" " 11 MINI·OIP, TO·~ .JS~.
Moe,o P~I Op Amp MLNI·O'P 1.'0.'
1 V Roiul."", 200 .... TO·S 1,'ou
I v 'A Roxu l.,o, TO-I ',61 ~.

VOl1'i' foU""., Op AmpTO·S 1.19n
Hi ""rf, Volt. Comp. " ,- M'N!·OIP. TO·~ "olu.
H,.'p"O'd Du.1 c omp"",, DIP 1,29 ••,
"'i. R.~. s.a. 'I, "T().J '.Uu
Q••d Op Amp DIP 1.95 ••.
Qu.d ("mp.'.'", 0 1P ' M • •
P",. v.n. R~.
,OV..sV.l1V.'SV.1BV.I'VI to-rae ' .95 ••.
ACC / Squ~l,h AMPl TO· S 0 ' DIP , ." ••.
Af_1f '"' ...... I'''t''' DIP .79 • • ,
AM/ .M/»8S",p DIP ).25 ••.
p",. Vol,.•~ul"o, MINI·O IP .Sg ....
2W ,'',,''' .mp DIP 1.69.'
2 W." A<>d'o Amp DIP 129 ••,
.OW Audi" .mp MINI·DIP ' .25 ,
l"" ' '''Oi.. Ou.1 p,..Amp DIP '.79 ,
l"".No'" Du.1 Pro·Amp DIP . , 79 ~.

P,,,,. v"II'~' • •~ul"m DIP ,79 • •
, ,,,,., MINI·DIP ,9'lu.
iI _IF "-MP MINI·OlP ,.1 ••,
O""."M. I AMPl 10·1 '" DIP .29 ••.
Du.1 O<I.....-.t. Compo" DIP .2' ••.
Volt.~ . ' Rul. "" DIP .~•••.
Du.IH iP.rf.OpAMP DIP t.ts ••.
Co",p. Op AMP MI""·oIP. To-S .JS....
Ou.1 741 Op Ame TO·l 0' DIP .79",
fr• •. Ad i. /. , MIN '·OIP .Jg e•
~,...o P,,·Amp DIP .... . ..
' M "'u lp, 51."" o.mo<I DIP 1.'9 • •
1M Mule' 51..e-<> ·O. mo<I DIP Bl ..
Du.1 Comp. Op. A",p. MINI·DlP 69 ..,
o...ll'" 211 V"", Comp. DIP 1.91~•.
TV·TM :;OUnd ~....m DIP ,6'1 • • ,
FMOo'..lM1R & Aud'" DIP ,7<1 • •

pro·Amp
Quod Ampl;l'"p,,,,,,i,,,, T,,,,.,.
Co.. Mom 1-0 AMPl
Co.. Mom 1-0 AMPI
Coro M. m 5"'''' A"'p
Co.......m So'." Amp
Fu"''''''' C.n... '",
Du.1 P" 'pM'" D,i••,
Il" .1 P."ph... 1O'i...
"'" Ou.1 P..ip!t. 0.1"",,
Qu.d. "~. d, i_ ""
Ho ,..doul
He. d;~I' d"..,

P'~. .. '1""'" ",hi,h d.,• •11.." . .. ..q""od ",;, 11 o,d...
Add S.SO pol d Ol• •1>00., 1m ".".. pncod 10.. ''''n St.OO..,

,ro
'"'"'"m,.
s••
'"''"'~w
;;,ro,,.
'Hm,,,,n
'"""UOI
H.
On/
"~8
lHln l,.,
l07S

m
'"')0',.
'"''",.,.",.,
H''H
'"no

'"'"l<OT

18 PIN CA LCU LATOR KIT

• MM 5736 18 PIN Calc. Ch ip four funct ion 6 Digit
• A pa ir o f 3-in · l PAKS (6 di git i LED NSN 33
• One 75492 H EX Digit driver
Sche matic and instruct ion. inc ludold . You supply
switches. keyboard and ba ttery for com plete ca lcu la tor.

$9 .9 5

POWER SUPP LY SPLITTE R KIT

• Grou nd reference far p"" ilive & negative
out put f,om single supply - a ny DC . ou rce to 20V

• BalanCl!d output ad jultment
• 1 amp-current ca pa bility with . in k
• inc rease useful ness of y ou r power . u pply
Com plete with all com ponents & in , t ruct ion. $4.95

7.9S ..
, 00

52.50 e•.
4.9S ea.
.19 N.

1.15 • •.
2.tSe•.
2.95 e. ,
~.39 ••.
3.95 e•.
•.65 U.
2.15 ea.

Red, 7 ",~.• ,270"
RM . Ipho num. ri<, .n'"
R.d, 1 "'R.• .127" In line INd.
Red. 7 "'~... 127" <I' lUIered INd.
Red. 7 '''Il. , .190'"
Creen, 7 "'R.. .270"
Rod, 7 .eR...270"
Ve ll o",. 7 ,eR...270"
.75" ~ iR~ dlrm ~lewI"R l EO
RM. 7 ,.g., .r-

~"
~"'MA N]A
MAN ]M
M"N4
MAN S
"'AN1
~"'MAN66
Ol707

5005 lSI 128 plnl 'UII 4 lu""t, "",m. 12"ig. dl.pl. &
<11<. 7 ..~. ",lIpl•. ""'p. 0." ,uppl. "'I<~ ip 8.41 e•.
00<0 ""'V _ i"'""d.b;~ ",i1h P""..... 1,00

MMI/)6 1Bp'", b.,jl ~.. •dd. 'U"".. '"ull.. div, ).9S ••,

SOO' lit 1<(>-P'"1 Add , ",b".• mull. ~ d'•.. 'l-<l '~'

0". ' uP!'li«l ",,," <h,p Sl.9h.
D. .. 0"1, _ R"uod.bl. ",,,11 p...,h.~ 1-00

>001 LSI "m, l., 10 500' • .c. d... "" b."~,,,

o"",.toO . 0.,. ,u ~pl ioO "'1111 <"Ip
D. .. MI, _ R, 'uod. bl. ",,111 p."h. ..

T RANSISTO R G RA B BAG

PNP & NPN
Yield 50'% + Good
Gaod for use as segment driven 30/$1.00

LOGIC PROBE KIT

• T8tl nono/sec capa biliry
• Checks TTL & OT L logic
• Dual slope me mory
• Internal 5V ,egulato ,
Kit is complete with all necessary

co mponfltlts. ca .... probe. co mplete
instruc tions and lagi c chRrt. $19.95

1.&9
l A 5
1.&9
1.69
2.79
2.79
2.79

..
$1.23

1.1 5
1.09

.es
1.29
1.59
1.19
1. 29
1.29
1 .39
1.59
1.69
1.89
1 .b5
1.65
1.09

."1.09
3.65

."2.&9
2. 1~

1.59
1.59
1.49
1.39
1.39

."
'".ss
2.19
2.19
7.9 5

74190
74L91
74L9]
74195
74198
Hl164
74 l1&5

7 ~1 ~1

14 1 ~5

7 ~150

1415 1
14153
74154
74155
74151'>
14157
741&1
141&3
7411'>4
741&5
741&6
74113
7417&
74177
74160
74161
74182
74184
74185
74190
74191
74192
74193
74194
74195
74196
74197
74196
74199
74200

NC162 3.25
74 C16 ] 3.25
74C164 3.50
74Cl71 2 .90
74C1 95 3.00
80C95 1.50
80<:97 1.50

.".".".u
.33
.aa
."

1.69
1.69
2.59
1.29
1.65
2.49
2A 9

."

.aa

.aa
..H

."es

.".zs
1.25
.es

,.
51.15

1.11

."."."."."."
".".H

.43
rs
."1.11

1.39..
2.75

."1.29

."."
".".es

1.65

."
".".sr
."M

."

74C74 1.15
74C76 1.70
74C107 1.50
74C15 1 2.90
74 C1 54 3.50
74C1 57 2.19
74Cl 60 3 .25
74C161 3.25

.".55
];
.7;
ss."2.15

1.55

,..
S .19 744 7

.19 H 48

.19 7450

.19 7451

.22 7453

.2 2 74,4

.3'1 74&0

.39 741>-4
.25 1465
.25 7472
.19 7473
.29 7474
.79 7475
.39 7476
.39 7483
.39 7465
.19 7486
.29 7469
.3 5 7490
.39 7491
.29 7492
.35 7493
.22 7494
.29 7495
.4S 7496
.39 741 00
.19 74105

1.09 14107
.9 9 74121
.99 74122

1.10 74123
.9\1 74125
.9'1 74126

lOW POWER 'rn
74LOO .33 74L51
74L02 .33 14L55
74 LO) .33 74L71
74LO<l .33 74112
74 l 0b .3 3 74tn
14L10 .33 74174
74120 .33 74L78
HUO .33 74lBS
74142 1 .b9 74Lab

HIGH SPEED TTL
74HOO.33 74H21
14HOl .33 74H22
74HlI4.]3 74 HlO
74 H08.33 74H4 0
74Hl0.33 74HSO
74Hl 1 .n 74 H5 2
74 H20.33 74HSl

8000 SERIES TTL
11091 .59 8214
8092 .59 8220
8095 1.]9 8230
8121 .89 8520
8123 1.59 8551
8130 2.19 8552
8200 2.59 655~

8210 3.49 6810
9000 SERIES TTL
9002 _39 I 9309 .M I %01 .99
9301 1.1~ 9 312 .69 %02 ,69
..." . ,,,,,<", d••• " "" ...~,'... d ..". o.do,. Acid
$.10 "'" oj". ,•••, ••, ;•• .", ",i«" I." .....Ull ' .'.,

" COO
NC02
74C0 4
74 C08
74C10
74C20
74C42
74 C71

" 00
7401
7402
7403
7404
7405
" 00
7407
"00

""7410
7411
7413
7415
7411'>
7417
7420
7422
7423
7425
742&
7427
74]0
7432
74]7
74]8
7440
7441
7442
7443
7444
1~4S

,,%

CD4001 .55 C04013 1.20 C04023 .5~ 'W Ph.... Locked loop 0" 2.75 e• . Hi VollaSe 'ower T.a".lsloes _ Prime Quality
C0 4009 ." CD401& 1.25 C0 4025 .55 '" P~••e locked l oop 0 " 2.7S e• . Typic. lly 40 8eta ., 50 MHz. lOW, 1A max TO·5
CD40TO .es CD4017 2.95 CD4027 1.35 '" Ph. ", Locked loop 0 " 2.75 e•.

' " .00 VO LT U. 4S e ' , With combi ned
CD40 11 .55 CD4019 1.] 5 CD4030 .':15 5.5 Pha", loded l oo p 0 " 2.65 e. ,

"'" .100 VOLT 1.20u '0,.1 of 100

CD4012 .55 CD4022 2.75 CD~035 2.85 '" f~nctlon Cener.I,,, MINIOIP 2.75 u. NPN 200 VOlT .15 .., t,,", _ 15% OfF

'" TOn. Ce"e"lor MINI _DIP 2.95 ea.

110 1 256 bit RAM MOS 1.75

,1103 1024 bi t RAM MQS 4.95

5260 10 24 bit RAM l o w Po w e r 3.95

7489 f>4 bit RAM TIL 2.75 1_I5/;ll·.nJ

8223 PrOl\rammJbl .. ROM 4.95

All item. ar. " . .... unu••d su rpl us parh--t.sted fu"ctio"ol. Soti.factiOIl
is lluorantee d . Ship me nt ...ill b e mode 'tio fi rsf clolS mo il - poslo lle
pold _ in U.S. , Canada olld Mexico withill thre e days fram receipt 01
arder. Mi"im um order - $5.00. Cal iforn ia re Tidenh odd ",Ie. tall.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1 '08 MONTEREY, CALIF. 93940 USA

ADD A DIGI TA L ClOCK TO YOUR SHAC K
6 DIG IT CLOCK KIT 4 DIGIT CLOCK KIT

Contaius - MMB 13 - 6 MAN 7 - all digit in te rfa c e

IC" and a ll compOl1enl~ needed

tess p w r x f m r and (ase .• .. . . .. .• . 527.95

Con ta in, - MMS312 ~ 4 MAN7 - all digit interface

I C' ~ and all components needed

tess pwr x fm r and case . 522.9S
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~7-SEG~aE_N!,!E,:',~OUT CT~L SPECIAL:
'"

RECTIFIERS
Complementary Trans i stor Log ie VARO FVLL-~AVE BRIDGES

II Threedigfts with right-hand decimal Th i s l ogi c: talllll y 15 unique in V~47 2A 400v S . 90

II Plugs into DIP socket s <ha< bot h NPN and PHP t rans is - VS647 2. ,.OV 1.10

II Si_11ar to (LITRONI X) Dl337 tors are e~bl ned 'l'l t he same MR810 Rect. 'OV 1A .1.
II Magnified digit approximately .1M package . Un l i ke TI L a nd DTL,
a Cathode for each digit the ou t pu ts are cur rent 5our- Special 811: Hex Inverter
II Segments are parallel fo r 1lJ1t1ple '"' ( In the high s t a t e) as

operation ~II a s si nk ing cu r ren t In the TTL DIP Hex I nve r t e r; ,," interchangeabl e

II 5 _ 10 HA per segment ( ."'ANa N."" low s t a t e. Those are brand new with SN 7404. Parta are brand new and a re

EACH $3. 00 4 (12 Di git s ) $11. 00 unit s, some of which are mis- branded s tgner tc s and mar ked "8 11."

RCA NUMITRON 4
ma rked wit h OTL numbe r s. Data EACH. • . • • • •$ .3.

~S/u:Jet 10 FOR . . . . . 2.50
eTl 9956 dual 2- in- SUpp li9d 100 FOR . , . . 23.00

EACH. •. . • . . • . • .. $ 5.00 2'
-

put AND buffer 1000 FOR . •. 220.00
CTl 9953 2-2-3Input

1M AND/ OR gate 0-9 plus
SPECIAL:

5 FOR D R '20010 '. CTl 9952 dual 2- in - letters. MA N 3
~put NOR ga te Right -hand decimal point.

Potter & Brumfield Data supp l ied ; a ll par ts are Fl.t-pack t ype ca se . Long
dua l -I n-l ine. operating life . IC vol- UCH S1. 25

, .. TYPE KHP RE LAY 4 PDT 3A tage requirements . Ideal 10 OR HaRE 1. 00, ".. ..
CONTACTS Kilt OR KATCH 5 FOR S1. 00 fo r pocket calculator. !..,

.. LED'sI 24 YOC (650 MAN4..
cct t} •.•• $1.50 _ .l: Seven-segment. 0-9 plus let -

t e r e . Righ t-hand decimal point. Snaps tn
• HV50 red emi t t ing $ . 2. 14-pin DIP socket or Molex. Ie vol tage r e-

120 VAC (10 .5 HA 10-4 ma @ 2V I . FOR 1. 25 quirements. Ideal for desk or pocket calcu-, .. co i l ) • .• . I. 75 ex _ I e to r a !, "' 0 0 0 "

• EACH . . . . .. ,$2.75 If en 11
MV 5024 red TO- 18 $ . 35 TEN OR MORE 2.50 EACHl v v ' vv....i

high dome 2. FOR 2.95

Power Supply S PEe I A L! c'~ CD-2 Counter Kit
72l DIe variable regulator HVI08 vis i bl e red $ .3. This k" provides , high ly so phisticated
ch i p 1-40v, ~ or - out put @ 150 5- 7 lila @! 2V I . FOR 2.50 display sec tion modu le fo r clocks , counters.
HA IDA with exte rna l pass tran5- CMOS

or ot her numerica l display needs. The unit
lstor - -With di ag rams fo r many is . 8" wide and 4 3/8" long. A single 5-volt
appl Ice tlons . C0400l $ .75 74C20 .75 power source powers both <h. Ie, , .... <h.

C04OO2 .75 74C160 3. 25 dbplay tube. " '"" attain typical count
EACH .... $I . OO 10 FOR. •. . 58.95 3-Amp Power Silicon Rectifiers r at es of up to 30 Hllz .nd also has , ,_,

CT5005 CALCULATOR
tes t , causing all 7 segment s to light . '"Marked Epoxy Axial Package i ncl udes a 2-sided (with plated thru holes)

Thi s ca lcula tor chip ha' a fu ll four- fibe rgl.ss printed ci rcui t board , a 7490, a
funct i on memory , which 111 cont rolled m PRICE PRV PRICE 7475, a 7447, a DR 2010 RCA Numit ron display
by four keys , .:!:!!. (.dd, entrv into 100• . • .. $ . 10 800••• •• $ . 3. t ube, eceptece instruct ions, ,"" enough
memory ) , - M (subt rac t. entry from 200• . • . . . 15 1000.• • • .4. Holex pi ns f or the l C' • • NOTE: boards can
memor y) , CM (c lear lIIelllory, without 400• •• • • . 16 1200••• . .,. be suppl ied in , stngle panel of up t o 10
c l ear i ng res t of r egis t er s ) , RM {r ead 600. .. •. .23 1500• . • • .os digits (wi t h al l interconnec ts) ; there fore ,
melllor y or use as ent ry). when ord er i ng , pleaae spec ify whether y"O

l 2-0igit display and ca lcu-

~
MAN 1 want t hem i n si ngle panel s or in one mult l-

l ate pIe digi t board . No t spec i fy i ng will r esu lt
Fixed decimal a t 0, I , 2. r:" 7-S e gme n t , 0- 9 plus in sh ipping delay. R

3, 4,01'5
~~

' letters . Snaps in 14- COMPLETE KIT, ONLY $11. 95 "-
Leading zero su ppression :- -, / pin DIP socket or Mo- FULLY-ASSEMBLED ':-r;.' =:1. : /
7-Segment mul t iplexed output .'~ -.: lex • Oper at es with IC UNIT $15.00 r "'~' -!,,9Q , p'7'5. ....~/~ .
True credi t s ign display voltage requt rements . .- -
Single 28-pin ch ip long oper at i ng life . Board. supplied separately@ $2 .50 per digit .

CHIP ~,~ DATA •••••••• •• ONLY $14 .95 ONLY $3. 25
L I N E A R SDATA ONLY (Refundable) • . . . . .• 1. 00 7400 74L51 II . 25 . 30 NE540 70-Wat t power driver amp . ..•..• . $2 .00

5001 CALCULATOR 74HOO . 35 74H51 . 35
7401 . 20 7453 .20 NE555 Preci s ion timer••.• ..•.•• ..• ..•. I. 50

4D-Pin ca lcul ator ch ip wi l l add , sub- 74H01 . 35 7454 .25 NE560 Phas e l ock l oop Di P•.•. .• ..• ..•. 3.25
tract, mul tipl y , and d ivide . l2-0igi t 7402 . 35 74L54 .35 NE561 Phase l oc k l oop DIP . . • . . . • • • . • • . 3. 25
di splay and calculate. Chain calcula- 7403 .30 74L55 . 35 NE565 Phase lock l oop TO- 5.•. • •. . • • . . • 3. 25
er ens , True cr edi t bal ance s ign out - 7404 .28 7460 . 20 NE566 f unction gener ato r TO-5 •• • .• .• . . 4 . 00
put . Automatic over - f low i ndi cat ion. 74H04 .35 74L71 .30 NE567 Tone decoder MINI alP • ... .• . . . .. 4 . 00
Fixed decimal point a t I, 2, 3, or 4 .

7405 .28 7472 .40 NE567 Tone decoder TO- 5.• ..•.•.• • •.... 3. 00
Leading zero su ppression. Compl et e

7406 . 70 74[72 . 5~ NE5558 Dual 741 op amp MINI DIP•...• • •• l. 00
dats su ppl i ed with chi p. 7408 . 35 7473 .'0

709 Popular Op !\rnp DIP. . . ... .. . ... . . . 45
CHIP AND DATA . . . • . • • . ONLY $9. 95 74H08 .35 74173 . 75 710 Voltage compar ator DI P.. .. . . . . . • . 75
DATA ONLY (Re fund.ble) •• . . 1. 00 nrs .25 7474 . 65 711 Dual compara tor DI P.•.. .•. .•. .. . .4.

5002 l OW POWER CHIP AND DATA. • 12. 95
74Hll .35 74H74 .80 723 Prec ision vol tage regu l ator DIP. l. 00

Ali lCa are new and fully-tested; 7413 1. 25 1415 1.40
739 Low noi se op amp DIP unmarked ••. l.00

l eads are pla ted with gold or so lder. 7417 .40 7476 .'0
741 Op amp TO- 5/MI NI DiP .••.•..• . .•. .55

Orders fo r 55 or .are will be shipped 7420 .25 14L78 .80 747 Dual 741 op amp DIP . .•• .•..•. .•. 1. 00
prepaid. Add 350 I", handling and 74120 .35 7480 .65

748 Op Plnp TO- 5.. .... .. . ... ... ...... 1.00
pos tage fo r ~ller orders; r es i dent s 74H2O .35 7483 l. oo

CAlOl8 2 Isolated trans i s t ors and a Oar l i ng-
of Cali fornia add sales t ••• IC 0 1'- 74H22 .35 7489 4.00

t on-connected transi stor pair . • . 1.00
de I'S are sh ipped within 2 workdays- - CA3026 Dual di f fe renti al amp•• .•. .•..•. 1.00

1430 .25 7490 1. 20 CA3045 5 NPN t r ansis tor ar r ay • .•. .••..• 1.00kits a r e shipped wi t hi n 10 days of 74H30 . 35 7492 .90
r eceipt of order. $10.00 minimum on l M100 Positive DC regul ator TO-5 •••.• . 1.00
C.O.D .a (phone In) .

74L30 . 4. 7493 1.15 LM105 Vol t age regul ator . • •. . • . •.. • . . . . 1. 25
1440 .25 7495 1. 15

MAIL ORDERS : 74H40 .35 74L95 2. 00 LM302 Op amp voltage follower TO- 5.••. 1. 25

P. O. Box J 4811 Myrtle Ave. 7441 1. 25 74107 .70 LM308 oe Am p TO- 5..... ... . ... ...... . .. 2.00
Carmichael , CA Sac rament o, CA 7442 1. 20 74121 1.25

LM30gH SV 200 MA power supply TO-S.. ... 1. 00
95608 (9 16 ) 33 4-21 61 7446 1.75 m54 2.30

LM309K 5V lA power suppl y module TO- 3• . 2.00

~!.o!!P!.. !A£K_GY..A!AtJ.Tf E_0tJ.!Lf. QOQD§.! 7447 1. 50 74193 1. 50 LMl ll Compar ator TO-5 •. . . . . . . . .• ••. . . . 1. 75

SEND FOR FREE FLYER LI STI NG 100' s OF 7448 1. 50 74195 1. 00 LM370 AGC amplifier .. .. ...... . . .. . . . . . 2.00

MONEY-SAVING BARGAINS ~ 7450 . 25
1.1080 2-Wat t Audi o Amp•. . . . . . . . . . .. .•• 1. 75

BABYLOnI 74H50 .J>
LM1 595 4-Quadrant mu ltipli er •• .•• .•...• 2. 00

7451 .25
MC1536T 00 Amp . ......... .. . ... .. ....... 2.00

ELECTROniCS 7400 Series DIP



JR\GS ELECTRDNllcsL

NEW - GOOD - PLASTIC TRANSISTORS

TO-92 general purpose NPN & PNP transistors,
beta > 100, breakdown > 40v
$ .08 each $5.95/100

Specify type and quantity.

10+

$ .10
.10
.20
.20

4/$1 .00
4/$1.00

1-9

$ .15
.15
.25
.25

App lication note included.

LED PACKS

LED l OR - Ten discrete red lens
LEOs, various MV5020 types $1.50

LED 10C - Ten discrete clear lens
LEOs, various MV5020 types $ 1.50

2N3382-86
2N2608

008A-K ASCII KEYBOARD INPUT KIT
Includes keys, p.c. board, lCs, power supply. in
structions, schematic . Intended to interface ON LY
with our aOSA Minicomputer Kit. $50.00

PS 25-1 0 to 25v t a lab type power supply with
adjustable current limiting; remote sensing & re
mote programming for voltage & current . Instruc
t ions included. Al l parts except chassis & rneterfs l.
Kit of parts with schematic $14.95

PS 5-1 5v 1a regu lated power supply kit with p.c.
board & instructions. Board measured 2" x 6";
completed kit is 2" high. Transformer has internal
r.f. sh ield $ 8.00

WI RE WRAP SOCKETS

14 pin $ .55
16 pin .65
24 pin 1.30
18 pin 1.40
40 pin 1.85
wire-wrap socket pins
$ .05 $4/100

JUNCTION FETs, TO-18 cas.

N-CHANNEL: SIMILAR TO:
NJF10 2N4416, MPF102 3/$1.00
NJ F11 2N4091-93 4/$1 .00
NJ F12 2N4338-41 4/$1.00
NJF13 2N3089 3/$ 1.00
NJF14 2N4221 -22 4/$1.00

P-CHANNE L:
PJF1 1
PJF 14

All FETs come with data sheets.

TRANSISTORS

NPN TO- 18 gen . purpose silicon
PNP TO-18 gen . purpose silicon
2N2222 (NPN) TO-18
2N2907 IPNPI TO -18

TTL

7400 $ .25 7485 $1.40
7401 .25 7486 .50
7402 .25 7489 3.25
7403 .25 7490 1.00
7404 .30 7492 1.00
7405 .30 7493 1.00
7406 .50 7495 1.00
7407 .50 7496 1.00
7408 .30 74107 .60
7409 .30 741 21 .60
7410 .25 74122 .60
7411 .30 74123 1.10
7413 .90 74125 .65
7416 .50 74126 .65
7417 .50 74141 1.25
7420 .25 74150 2.50
7430 .25 74151 1.10
7432 .30 74153 1.40
7437 .50 74154 1.70
7438 .50 74157 1.40
7440 .25 74161 1.90
7442 1.10 74163 1.90
7446 1.45 74164 2.00
7447 1.45 74165 2.00
7448 1.45 741 66 2.00
7450 .25 74174 2.20
7451 .25 74175 2.20
7453 .25 74176 1.60
7454 .25 74177 1.60
7473 .50 74181 4.50
7474 .50 74192 1.75
7475 1.00 74193 1.50
7476 .65 74195 1.15
7483 1.25 74200 9.00

008A MINICOMPUTER KIT
B008 CPU, 1024 x 8 bit memory; memory is ex
pandable. Kit includes manual with schematic &
programming suggestions, wire-wrap board &wiring
list, & power supply parts. $375.00
MANUAL ON LY : $25.00

"TH E CU BE" Ful ly assembled subaudible tone
generator for smal l hand-he ld or portable FM
radio. 9-6 volts; no moving parts; set anywhere
between 98 & 240 Hz with a trim resistor.
.5'· x .6'· x .7" $ 19.95
Set on frequency by the factory , $5.00 extra .

RGS ELECTRON ICS

3650 Char les si., Sull. K • Santa Clara, CA 95050. (408) 247-0158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF
SA LE: All orders prepaid; we pay postage. $1.00 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.

DISCOUNTS: 10% OFF ORDERS OVER $25.00; 20% OFF OROERS OVER $250.00.
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IF YOU CAN SOLDER, YOU CAN
BUILD YOUR OWN

Clock Calendar
~@I!.mw ~11£!\11~ ~V~l1~irjJ~a ~rro<{:o has available a

CLOCK/CALENDAR kit containing over 120 separate electrical
components.

PLEASE NOTE: T hese kit s do not incl ude cases.

This kit when completed is a sophisticated device
which offers many additional fea t ures due to its
flexibility, here are two examples of what can be
done with this device:

1. You may set th e timer to play your rad io for 15
minutes at bedtime, then the alarm allows you t he
op t ion of waking up to the rad io in the morn ing al l
automatically.

2. You may set the alarm to later start an appliance
which will operate fo r the du ration of the sett ing
on t he timer.

THE KIT FEATURES:

* DISPLAY OF DATE WITH MONTH AND DAY 
displays month and day automatically. thro ugh
year, except for February 29.

* DISPLAY OF TIME ON 12 HOUR CYCLE - hours
and minutes d isp layed with A.M. and P.M.
ind icato rs.

* A 24 HOUR ALARM OPTION · this also incl udes a
snooze button which delays alarm an additional 10
minutes.

The clear, simplified instructions include step by
step construction procedures and ample illustrations
which will quickly take you through construction of
this versatile Clock/Ca lendar.

* A 9 HOUR 59 MINUTE TIMING OPTION - this
allows operation of any pluggable 600 watt, 120
vo lt, 5 amp, 60 Hz electrica l device such as a rad to,
room light, stereo or coffee pot.

* EASILY VISIBLE SPERRY® DISPLAY - this

d isplay is high ly visible in a wel l l ighted room .

An attractive case may be fabricated of wood ,
plexiglas, metal or whatever you feel would make an
appropr iate show-case for your finished kit.

TO ORDER:

Ord er Nu mber 01·12241· BASIC CLOCK - This kit does not inc lude the 24 hour alarm opt ion o r th e 9 hour 59
minute app liance timer option . Pr ice $49 .95 .

Order Number 02-12241 - COMPLETE CLOCK ( This kit includes all available options. Price $ 65.00.

SEND YOUR ORDERS TO :

SOLID STATE SYTEMS, INC.
P. O. BOX 617

CO LUMBIA, M ISSOURI 65201

OR PHONE (TOLL FREEl
800-325·2981 - 800-325-2983

r: -- ~aL:' "
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COMMUNICATIONS
UNLIMITED

AT YOUR ~~

•

I
I

SPECIALISTS IN CCTV, VTR's, FM COMMUNICATIONS.

Toledo
SB·23 - 9 mile exit
NB-23 - Barker Road exit - 1 block to
Main Street

Store: 9519 Main WH, MI
Hours - Noon - 6pm Tue - Sat ES
Closed some Saturdays
313-449-4367

~:;>

We sell M-Tech, Midland, Larson, AIS ,
Hitachi, Motorola, Oak, Ampex and
many others

HI:\T

IIR1GllTO\

. ..,c.

Il AR~H~

COi'll"lllNIC.... T IOI'jj;

lINU ..IH'~D~:::--~

J-\l:...~'~"~ -

TOI.HKl

t
N
r

\H NU~OR

WE SERVICE

W~

Ampex, IVC, Sony, Panasonic,
Shibaden, Norelco and others
VTR's and CCTV Equipment

We are an independent sales and service company. Our product loyalty
is from experience not sales franchise. Qualified, unbiased.

Consultation service available for video systems large and small.



BILL GOOBOUT ELECTRONICS

BOX 2673, OAKLANO AIRPORT, CA 94614

THOSE WHO HAVE BOUGHT THE
8008 PROCESSOR FROM US OR
RGS OR CYBERTRONICS WHO
ARE INTERESTEO IN SHARING
HAROWARO ANO SOFTWARE
PLEASE SENO FULL NAME ANO
AOORESS - ANO WE WILL PRE
PARE A MAILING LIST ANO
SENO IT TO ALL WHO HAVE
SENT IN NAMES ANO
AOORESSES.

8008 PROCESSOR a bit on a chip $50.00

21 G21 02/2602 N CHAN Bit static RAM.

SPECIAL FOR THIS MONTH ONLY $15.00

TTL SPECIAL 74175 Quad Latch $1.10
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00
LINEAR SPECIAL 741 Mini Dip op amp 10/$3.50
LM 309K 5V 1A REG $1.75

LM 320K NEG Reg available in 5V 12V & 15V $2.25
LM 340K pas Reg available in 6V, av, 12V, 15V, 24V $2.25

4194 TK adjustable dual tracking reg T066 $3.90

4195 TK dual tracking reg+15V T066 $3.40

.85
1.60

.95

.75

.45
. 50
.75
.50

1.50
1.75

.75

.75

.45

.65
1.95
2.25
1.50
.75

555
556
723T
723D

741 M
741T
747D
748M
1595
1596

CA3028
CA3065
CA3086

3900
4136
4250T
5556M
5558

.45

.95
1.75
1.50
1.25
1.25
1.25
2.00
1.65
1.75
1.75
1.75

2.95
2.95
1.10
1.10
1.25

CD4042
CD4044
CD4049
CD4050
CD4116

LINEAR

LM301M
LM311M
LM318
LM339
LM370
LM371
LM372
LM374
LM380
LM381
LM382
LM399

ICs, most TTL & LINEAR in stock - Send stamp for FREE catalog

CMOS DIGITAL

74COO .60 CD4011 .55
74C02 .60 CD4012 .55
74C04 .85 CD4013 1.10
74Cl0 .60 CD4014 4.00
74C20 .60 CD4015 4.00
74C73 1.65 CD'4016 1.10
74C74 1.25 CD4017 3.20
74C76 1.75 CD4018 3.25
74Cl07 1.75 CD4019 1.25
74C151 3.30 CD4020 3.50
74C160 3.25 CD4021 4.00
74C161 3.25 CD4023 .55
74C162 3.25 CD4024 2.75
74C163 3.25 CD4025 .55
74C195 3.15 CD4027 1.50
CD4001 .55 CD4029 6.00
CD4002 .55 CD4030 .55
CD4008 4.00 CD4035 2.50
CD4009 .75 CD4037 2.95
CD4010 .75 CD4040 5.00

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!
Include 50rf postage and handling on orders under $10.00

Sorry, NO C.O.D. ·s. CALIFORNIA RESIDENTS ADD sales tax.
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TWO METER F.M. PORTABLE
See p. 16 for New Product Review

CRYSTAL SOCKETS INCLUDED!
IMPROVED TRANSMIT AUDIO!

;J UP TO 6 KC DEVIATION!
'If .35 uV SENSITIVITY OR

BETTER!
.25 SQUELCH SENSITIVITY!
IMPROVED INSTRUCTION
MANUAL!
F.C.C. TYPE APPROVAL PEND
ING!

156

KIT ONLY $129.95 COMPLETE less batteries AND for a limited
time only we will furnish ONE SET OF CRYSTALS FREE! Your
choice of 94-94; 52-52; or 34-94.

IT'S AN EVEN BETTER BUY NOW! ! ! ! ! !

ACCESSO RIES:

"Rubber Duck ie" Antenna (BNC Connectors) $ 12.95

Nicad Bat ter ie Charger $ 4.95
Sealed 12V Nicad Battery Pack $29.95

Please include $1.00 fo r Shipp ing and Handling - N.V.5. residen ts add sa les tax

VHF ENGINEERING
- DIV. of BROWNIAN ELECTRONICS CORP.-

320 WATER ST. POB 1921 BING HAMTON. NY 13902 607·723 9574

73 MAGAZI NE



Come Face to Face
with the facts...
IC -21 A ... 24 chan nel capabilny. wnh 7 channels supplied. It's ~IOSFET front end
pwvid~ better than DAm" .,enSl llvlly at 20 db q uicung. 5 IIEU C.·\ L FILlER.';; virtual! )
elinunate imermod ulauon. Built III AC and lX' powe, supplies. \Iodular construction. of
course. "'!any other feat ures make the IC·21 a greattwo meter u auscewcr The IC'::!IA IS

ca pable o f using our new d igita l V I-H.

••• and chooseICOM
IC-2 2 ... 22 channel capacit y. with 5 sup
plied . Sohd sune T-R swi tch ing. and an extra
large speaker. All the great quality featu res
thar label it as one o f the t rul y fine ICO\I
transcervcts. lo ll wall power saving option
Trimmer ca ps on all 22 channels for both
t r a nsnut "lid receive . plus a built In

disc riminator jack to lei yo u gel Oil and slay un
frequency.

The IC-3 PA is a regulated IX power supply
for all the li'>I OUE mobile uansccivcrs. Usc n
with your [(,·13U fur base opcruuon . h's
complete ly regulat ed and gives you an
indicauun of u 's o perat ing condition : normal.
excessive curren t. 01 if the protect ion circuit is
working, These are shown through the use uf
eye catching indica tor lamps, There IS also a
buill in speaker in the cabinet.

ICOM WEST. INC.
SuIte 232 - Bldq II
300 . 120th Ave. N .E
BeU.......e , WolISh. 98005
(20614542470
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1.5'
1.75
2 .85
2 ,85
1.85
1 . 1Il 5
2 .25
1.',
1 .2 5
1 .2 5
1 . 1 0
3 .95
1.05
2 . 34
2 .34
1 .5'
1.5'
1.1Il,
1 .1 0
1 ,20
1 . 1 0
2 .45
2 .45
' .95

5 "'7 4 16 1
SN741 &3
5 "'74 1 &4
5"'7 4 1&5
5"'74 1&&
5 N741 73
5 N74 174
5N7 41 7 11
5 N7 4176
510174177
5 10174 180
5 10174181
5 10174 182
5N741 85
5101741 8 7
5"741'2
5 10174 193
5N741 94
5 1017"195
510174 1 "
5"'741 ' 7
510174 198
5101741 99
5 10174200

$9.95

SHIP·TO·
SHORE
OR " CSu
MIKE!

INTEGRATED
CIRCUIT SOCKETS

FILAMENT
TRANSFORMERS
Jnput all 11 15 / 6 0 ."c1ea.
Open fr am.. and m..t ,,1 e n
.,..aed.

a
Y_r Ch.lc.

$16.95

S al.
S I .OO

2 . ' 5
2.'5
2 .50

2 .95

T.r....' atl d po"talle A"ted: ne t 3°7 2 46 3829
Pho_ Ordera , Wakefie ld. M a.u. (6 1 I _ ,
R...1I1 1 6_1 8 Del C.Ot'~Ss~.,,~a;EfipA~~D.' t
(ot! W . ter S tre et) C. .... • '.

o ::ZOe CATALOG Fibe r ()Ploes. -sc s-. Sem, s, P.rts
MINIMUM ORDI:R - 5 ".0 0

POLVPAKS
P .O. BOX ."2'" LYNNfiELD, MASS. 01&,40

Made b y S HUR E . T y pe
C M 1 4 H . Ori~in.lly lUIed f o r
R a y t h e on M arin., eqp.t -. ~:II _

cetlent fide li ty . ae~IIIt1V lt)·.
Gr a y molded plastiC ease.
w i th red p Ullb_ t o_ talk bu~ 

t on. With heavy-.duty flexl 
ble c o rd . mountln~ eoeket 0
o n b ack.

0.....

~
5 .0V "tit . 1 2 0 A
6.3V SA

1 2 . 0 VCT ('l' 3A
I IL O\'cr (it 2A

1 5 0 . 0 \' (it 50"1".
7 .0 \ ' 8 I"·

·Si a l.. t ube Iranaf.

BASIC KIT 11 1 - lndudu URe , all- fu nctio~ Flex dKe,)
rd Cal Tech CT6002 c a lc ullotor c h ,p. 9 ,- " UI~~~~;aLt:'n d iap la y w ith b uilt -on ind iYidu MI ma g n,fiers.

p lu8 " h.. " ta. t c alcul atorBASIC KIT ~2 _ ...m.. ... S ... ic ttl exc.,p
ch ip ia Na ti ona l ll_d,git MM 672 15 ,
BASIC KIT 113 _ aam..... S lUIic 111 e xce pt
chip la Nat ional 6_dl.lt MM 6 7 :J6 and 75 492.

12 DICiT BASIC 1t4 - Key pvu Indude:..sr~~~ I!~~~~~!IIc h ip . 4 _3 dig it r eado uta . facto~:'::k~edd~~i~ "witch:
car ry ing C"R", 2bo-readlato~...nO~_OFF' awltch diagrams,W ild Ro Y.. r Ke y ... W lu. •

Sal. S 2 4 ,'S t
e '" M EM OR Y" KIT " 5 - K..y par a1::1- DICIT BASI C w ith "';, IIl[bt t o uch k..y-

for 4_m e mory c.lculator . ~el • "AN 3'. ox-orr
board " CTS006 m.. mor y c:" P. '... .' .. c· ..... "eat .. nd ke , allow. 12 d 'l[l u ). pc..... ,tcn. •
boarda l. $1'.'5

CLOCK CHIPS .......... u

ON A "OIP" $4.95
......... O l e . P I" . DIP . s .esO M M 5 3 11 6 · dlal t 211l .PI , .S 7 . 7 7 O l e . P i S1... M_ H .G{,

O M M5 3 1 2 4 . d ••1t 2 4 .PI , 7 .77 Buy."y J B I B-PI DIP , 50BM M 5 3 1 3 6 . d la " 28· PIo. , 7 ,77 fa... 10 "'" TO.S. 8 .... , o .p, or.
MM531 4 6 -d la lt 2 4,P"I . " , 7.77 O;K_~II a a ..._ 1 1111.. OIP I . . 3 '

O M M 5 3 1 5 4 ·dia ;t 4 0 · PI.. "'lar,"9 .95 0 14_Pin Wi Wrap ... •
o MM531 .A mteoe AI...," ....5 0 1• .Pi..' WI Wr.P . . . 89cWITH DATA 5HEI:TS ,

SCRSI TRIACS!
QUADRACSI
SAME PRICE

SALE!
IO-Amp Po... . ,
Tab PI••tlc U"lt.

PAY Sal. D
0 5 0 $ .7 5o 100 •• 5o 200 1 .25o 300 1.50
o 400 1 •• •o 500 2 .25o 600 2 .50

SERVICE

2• . Y.a", of I[c_."''' 1
LOWEST ,.RICESI

2.·V.,,", 0' S"ah••• a
INTEG.ITY

2._V.,,", ., __.y.S"ck

GUA....NTEES

48·HR.

REFLECTIVE
LED READOUT

"1.95

WATT

Colo~.'D.'DCR EE N
CREEN
YELLOW

a
$4.95

RED_
CREE"
YELLOW

A"" CCO l o~

$4.95

6 DIGIT
KRQNOS
CLOCK

a 5.95
STEREO

AUDIO AMP
••. d" moat o f th.. e.bl..a to th is com-

Th.. l ac t o r y an,pP'" un't with .luminum escutch..o n
pa"t II .watt at;r..:".. ~cau ..,. w .. h.y.. all the cab lea
pla t .. . It a ...... y 0 a. Wilh !>Ow.. ~ aup ply. 11 5 ..a". 3
market ""L~rT t:..,j RIGIIT VOLUME "o,ntrob f o r t'~h
con~~:,j l o r b "lanc inl[ a nd c..nt .. r TONE COMrO!. \\, ,t
t::ba.7 a 3 1/2 :II 3'12. llookup avec ah....~.'" , ---I

o
$2.50

-e- THRU
5 MIETIER
Jod l c:"tn : 0 t o L IS
Plastic eeae, "
P h X P h xl1 .

R_Watt S t .. re o Am pli fi er. 0 Only
8 _Track Tap., TTan"port $19 95
a nd hoo k .upa bot h. ..

CRYSTAL OSCILLATOR
R....., buy of th..... !>OJ",I••
p.....,iaioll mod"l .. " th" t . r..
" ...d b" h.ma. dock .. n _
th"ai ...~ ho bbyiala . B )
!oIo n it or.• TyP" 1l50. Fr eq :
.. 000 M H. . Accc"r.ccy I "
.00 1. R..q"irn 6VDC. G..n_
.. ra t ea • aq uare ..·••' 10 u n
output. Siu: Ilia :II 1 :II

'/2".

PRECISION
CRYSTAL



READER SERVICE
Check appropriate boxes for desired company
brochures, data sheets or catalogs and mail in to
73. Include your zip code, p lease . Send money
directly to advertisers .

PROPAGATION CHART
J .H. Nelson

Good (open) Fair (0 ) Poor (0)

LIMIT: 25 requests. October '97+
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~ 0 ENGINEERING BREAKTHROUGH!
~£ 'f SPEC

COMM
KNOCKS THE WIND

sA'f
lL fll£A~'fA OUT OF INFLATION

V;~'f£O~~IAN';piIC£ .\l\~~~t'- ~\l\ OPTIONA L A CCESSORIES COMING SOON
p£~fSONABL,,'ilV'" ~,,\'1~t'-. 0 "Clip-on" rechargable battery module.
~£A 'i' p..~~p ~SC" wlcarrying strap & 18 " antenna.
~ , ,~1- ~~ ~t'- 0 "Clip-on" 25 watt amplifier 110 noise

~t\ '" 'll1X receiver preamp m odule.
o " Clip-on " A. C. Po wer supply module.
o Switchab/e 6 channel x tal deck to

expand radio to J2 channels.
o Companion Synthesizer

LOW INTRODUCTORY PRICE!

$ J39. 95 ~oAg;~~~~~ANTY
(FULLY WIRED & TESTED - NOT A KIT)

(PRI CE FIRM ON ALL ORDERS POSTMARKED ON OR BEFORE N OV. 15, 1974 )

o Sensitivity ..... O.5IJ.V hypJ 20dB
quieting

o Bandwidth ..... ±7.5 kHz @ .6dB
±20 kHz @ ·60dB

o Front End ... . . FET w/Wide Dynamic
Range Mixer for
very low I.M.

o I.F 10.7 MHz, single
conversion

o Squelch Fast attack; noise
operated

o Audio Output . • 2 wts Inom.l,
3·an Speaker

o Power Output .. 5 wts hyp.)
@12.5 VDC

o Modulation. .. . Low distortion
Phase Modulator . wI
up to 12dB of
Speech Clipping

o Deviation . .... Adjustable; factory
set to ±5 kHz

o Final Stage . . . . Fully VSWR protected.
No shutdown required

o Microphone ... . Hi Z Ceramic,
(Turner)

o Frequency Range . . . 146 to 148 MHz
o 6 Channels w/trimmer caps on all xtals
o Reverse Polarity protected
o Built -in speaker
o Electronic T/R switching -

No relay problems

$6.95
$2.00

Send Card for Spec Sheet.

Engineered to provide the best possible perfor
mance at the lo west possible price , the SpecComm
560 opens the world of 2 Meter FM to everyone.

Integrated circuitry is used to the greatest possible
e xtent fo r top performance a nd reliability, a long with
other 'S ta te of the Art' cir cuit techniques which are
now practical at low cost. The receiver fea tures a very
wide dynamic range fro nt e nd wh ich provides
e xcellen t in termod a nd ove rload performance. This is
follo wed by a six pole monoli thic crysta l filt er fo r
superio r adjacen t channel reje ction. (No t a less selec
t ive fo ur pole filter used in many more ex pensive
unit s).

T he t ransmitter fea ture s a low distortion phase
modulator co mbined with excellen t speech processing
fo r beautiful sounding audio with ' plen ty of punch:
The final stage u ses a fu lly VSWR protected transistor.
thu s eliminat ing the nu isance and expense of criti cal
shutdo wn circuit ry.

A co mple te co mpleme nt of accessories will be
available so that the uni t may be operated over the
shoulder , mobile o r fixed. Compact , clip-on modules
are a n integral part of the radio - no t an afte rt ho ught!
Another Plus - the SpecComm 560 uses commonly
ava ilable, low cost , TR 22 type crystals.

Order y our SPEC COM 560 today . . . direc t fro m the
factory at the low introductory price of $ 139.95 wl1
se t x tals (.52 or .94 simplex - specify first choice)

Mobile Mounting Bracket
Include Postage and Handling
(PA residents add 6% tax )

SPECTRUM COMMUNICATIONS
P.o. BOX 140 • WORCESTER, PA 19490

215-584-6469
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And take a good kick at Inflation! I
f\tn though 11'1 ... one o f I O()"'<. ...,,1) <,.Ier h ~\ mur..1

I h ;ln dou t-te d 1Il th la .! l~ 100 11 11'1\ (puhC' \It'r I
i ~ J perrcteum d nvauve} . H"band has yOV
prorected lor tn is one last 2 fo, $19,95 offe,. \

Del uxe Executi ve Kni t Slacks t
Yo u nave seeo 10 0 ·... POly este. k n 'h 10. o ve ' l
S20 a oa ,r ' Th'$ yea . yo u ' ll see t nem for even
more, a na w o nd e r Wno '$ 901 t he mone y t o I
allord t he m . Tne$e Haband 5 laCk$ m;'1h l
be t he an$we r, T he'!' a lw aY$ lOo k fre Sh , 1

ne ve r need "on,n'l. Tne heavy two-way
kn it m ean$ Iwo ·way l ,t , and t nal I

m e. ns DOUb le Value . More co m fo r ia bi e
fu ll 1,1 in seat , c ro tcn, and Ih !'1h~ but I

a lso a t r im s t rai gh t lo o k that neve.
bags Or c-ocos .

MACHINE WASHABLE I
:-';0 len"on~ u r tij: hl $r'0U. ~ o I
Iron . ",, 0 Or)' Cl ea mn j:, ,~ $Im p lel

$r in t h rough the horne " u h I
mactune I ~ all I h e ~ need . What
)'OU get is lor value T\~o,Wa ~ 1
Kmt Stack s and FR EE
Cm l FO RT LIKE YOU I
~E\"ER HLT BEFO RE !
Remember, BusinessSliJcksl

are HabiJnd 's Bvslnen.
O u r exoet rence PO$'t ive l

Iy $ho u U t nat k n ,1S a re
yo ur b" t b uy, NOW

1oue tre mendOus
m ve n to ry ca " y. ,
over ma l< e~ t h, s
o ne l a~t ma rl<el

~ coop, sttn I
PO~s't1le :

2 Po" , 1
"''' '

19.95 I
But pllaw

HURR Y!I
Knits ..e

in hugeI
d ema nd

EasyCare
NO IRON
NON·SNAG

--35MfnlitewaSh-&Wear-j
I
I
I
I
I
I
I

95!
I

GR EEN

SpecIal P" ces:
3 pa i" $29 ,70

4 f or 39 .20 5 for 48 .75

Burgundv

If (or any reason I do no r
choose to wear the slack s etter I have seen and
mea them on, I may re rum rhem for (vII re fund
of eve-'ll Denny f pard 1I0U.

(!i llaranlrr

:"ian", , , .......• , , , , • , , .. ,
(Pleue P, m t l Apt .

• •~lr~l' l . . , . , , , , , .. , . , , ,
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I GO LD

I NAVY
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I Order Direct by Mail !

Ii- - - - - - - -HABA NO'S 100% Polyester

IKNITS
I Pm 15
I Execut ive

Slack s Haband

I fo r Pays 1he
Pos" lIe

I FIND YOUR WA IST & INSEAM HERE

I Waists: 29·3(}'3 1·32-33·)4-35-36-37
38·39-40-4 14 2·4 )·44-454 6-I 47-48-49-50-51·5 2.53·,; I

Inseams: 26·27·28-29-30-31-32-3) ·34
IHABAND COM PA N Y . 265 North 9th sr.,

IPlterson, New J,r Ml y 0 75 08

Genuemen : r l"'<I-fO ru-h lilt .• • ••••• •• • P"I~ of

111'1" "", poly",I ....... nit ~loI, ·k•. fo r which I enclose
S .("1111110111("" 10 fu ll.

I .~~~~.~....~:~ .. ,....... CO LO R
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