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GREEN VS IRS
While my complaints about the IAS

in the past issues of 73 have been
raised mostly on the basis of what
they have done to a lot of other
people and what powers they have. as
well as how this can affect you and
what you might do about it, the fact
is that the IAS has been working
diligently on me and with some
success.

Samuelson said in his interview in
Pl ayboy (whet he r you like the pic
tures or not, it is one of the few
magazines powerful enough to be able
to speak out against the IRS ) that the
I RS can, jf it wa nts, convict anyone of
criminal fraud on the basis of their tax
returns. I can testify that he was nat
exaggerating.

Headers who dislike my carp ing.
pushing and shoving the ARRL, the
FCC and other such seemingly immov
able objects. while taking delight in
my p roblems, will ask why I should
air my perso na l t roubles in the maga
l ine and thus offend them. The an
swer is simple - what hap pened to me
was no more perso nal than polio or
cancer - it can (and does) happen to
anyone. It is something to be con
cerned about.

Readers who are able to look at the
long run - the things that r have
helped to get changed down through
the years as a result of my needling
and bitching - know that I am not
without some effect, in sp ite of my
irritati ng way of going about things.
In my defense o n this I would point
o ut that no one in history who has
tried to change thi ngs was very popu
lar - not to draw~a comp arison, bu t
loo k what they d id to Christ. The re
have been a lot o f martyrs in his to ry,
but this editorial happened to be
written on Easte r Su nday and the
thought was fresh in mind.

ON TRIAL
The indictment which was handed

down by a grand jury said that I was
accused of knowingly having the tax
returns for 73 Magazine and myself
p repared falsely for the years of
1966-67-68. Since th is was completely
untrue, it seemed like a problem that
would eventu ally get cleared up when
light could be shed o n it.

Th ree years of tax returns fo r 73,
three for me, came to six cou nts on
the indictment - p lus six more counts
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for my signing the retu rns - that little
line o n the bottom which says under
pena lty of perjury - a total of twelve
counts.

Those of you who have watched
the Perry Mason series are familiar
with the thinking of the prosecution
- they want a conviction, whether the
accused is gu ilty or not and they get
fu rious when Perry is able to show
that the accused is innocen t. The
actu al innocence of th eir victim is of
no co nseq uence, only t heir need for a
convictio n is pa ramo unt.

What you do n' t see in Perry Mason
is the back stage ma neuvering of the
government to win the case . They try
to hide as much of their case as they
can so the defendant will have a
minimum of opportunity to prepare
to argue or counter the evidence or
testimony . In our case they had a list
of over 200 witnesses which they
withheld as long as they could to
make sure that there was no possible
way to do much about it . Their use of
out of date addresses for ma ny o f the
wit nesses was an added o bstacle .

Since they on ly used abou t a dozen
of these 200 plus witnesses, it is rather
o bvious that this was an attempt to
hide the real witnesses among a crowd
of psuedo-wltnesses to prevent any
defense being worked up .

Even with all this I didn't worry
exceedingly about the situation be
cause I was sure that justice would be
do ne, that the facts would have to
come out in court. They did, but they
were so obscured by trivia and massive
amounts o f irrelevan t th ings, that they
got lost in the shuffle.

Would yo u go into court as a
defendant, knowin g you are up
against t he very best lawy ers the
government can afford , brou!tlt in
from Washington to do a job o n you,
and with you de fended by a lawyer
who has never tried a case before?
You would if you were in my place
and found that the mere ind ictme nt
had cut off you r credit so you had no
money to pay an experienced trial
lawyer - not even enough to have a
second lawyer just sit and help with
the paperwork during the t rial.

Just as an added hu rdle, let's ma ke
your lawyer an accountant with a
sma ll one-man office and a bunch of
clients who need their tax retu rns
prep ared du ring the first th ree and a
half months of the year - and let's

put that trial at the worst possible
time during that work period. Thus.
he will not only have to work all day
in court defending you, but will then
have to work nigh ts on his regular
business instead of preparing for the
next day's court action.

Wou ld you expect a fair t rial?

THE PROBLEMS

For the last twen ty years I have had
my tax returns prepared by accoun
tants. , know only enou!tl about taxes
to know that there is no way for
anyone but an expert to understand
them so I turn to professionals. My
"professional" (General Business Ser
vices) for the years 1966-67 let me
down and the IAS jumped in with glee
to take adva ntage of the situation.

Du ring those years I had little to do
with the financial end of the maga
zine. We had a busi ness manager and
he took care o f all that. I depended o n
t he accounta nt to make sure that any
personal expenses paid by the maga
zine wo uld be charged to me and all
checks spent were clearly ma rked as
to their purpose to simplify this.
Nothing was hidden or obscured .
Starting with some of these expenses
which the accountant did not p ro
perly allocate, and then add ing an
u nbelievable nu mber of " disall owed"
ex penses, the IAS bui lt up a fo rmid
able f igure for taxes. Each disall owed
expense counted twice, of course,
o nce as u nreported income fo r me
perso na lly and o nce as u nre po rted
income for the magazine, so th is
doubled each disallowed expense.

What sort of items did the IRS
disallow? In my office they disallowed
my desk, a chest, the paintings on the
walls, the chairs, tables, lamps. They
disallowed the decorations in the re
ception room, the table and chairs in
the lunchroom. and ma ny other pieces
o f office fu rni tu re - lamps - tables 
chairs. Then add t o that the expenses
o n t rips to hamfests and conventio ns
where I have given talk s and so ld
subscript ions - total d isallowan ce of
DXpedi tion expenses - cameras 
books and magazines fo r resea rch 
all car repairs, licensing, purchase
costs, even for cars used strictly by
the magazine - ad sales trips 
interview trips fo r new editors 
entertainment of visiting hams, adver
tisers and dignitaries - and you end
up with a fo rmidable list - times two .

The t rial lasted almost a month and
du ring that t ime there was never one
wo rd of test imo ny that I fa lsi f ied my
records, that I hid anything, that I
t ried to deceive the accountants, th at
there was any d ouble bookkeeping, or
anything that I did was wrong. The
accou ntants all testif ied that I did not
try to influence t hem when it came to
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busi ness vs personal expenses and that
I accepted their decision without com
plaint.

Some o f the expenses involved we re
indeed personal - many were in what
the accounta nts call the gray area 
where accountants and the IRS get
to get her and haggle - and ma ny were
very clearly and obviously busi ness
expenses. It shou ld be mentioned that
the I RS did not make any effort to
even find out what most of the
disallowed expenses were. T hey went
by what was written on the check and
asked few q uest ions. And some o f t he
disallowed ex pe nses we re things which
had been allowed by an IRS audit in a
previous year!

My lawyer pointed ou t th at if he
cou ld get one businessman on the jury
we wou ld have no problem. No way.
The jury was mostly retired people,
housewives and a couple of b lue collar
workers. They were as lost as I was
during all of the obscure accou nti ng
and tax t alk and they ended up
voting, I su spect, on the basi s of the
closing stateme nt of the prosecutor,
which was masterfu 1. My lawyer took
a few minutes to point o u t that there
had no t been a shred of evidence
p roduced duri ng the long trial that I
was guilty of anythi ng except hiring a
lousy accou ntant. T he prosecutor
took well over an hour to dwell o n the
indictment and the massive amount of
disall o wed ex pe nses.

It didn't help a lot that I managed
to get the flu half way th rough the
trial and had to sit the re day after
day, wit h a fever of 10 2 or so,
shivering with chills, unable to really
be awa re of what was happening. In
ten days I lost 15 pounds and was so
weak I could just ba rely walk - th is,
o f course, was when I was called upon
to testify . I have little recollection of
it .

In ret rospec t I understand how
foo lish I was to t ru st the IRS. I
thought that if I was honest with
them that we cou ld solve the few
p roblems we had with the taxes. I
didn't realize that they are desperate
for goats to parade at tax time to
frighten taxpayers into compliance.
My case was complex enough to be
made to order for them. I should
never have coope rated with them 
shown them our records - for I'm
now convinced that th ey were inter
ested in a fraud conviction right fro m
the first and pretended to be inter
ested in a civil audit just to pick out
items which might convince a jury .

WHAT NEXT?
The dec ision of the court is not yet

known in the case, so it is st ill
p rematu re to say that I have been
convicted of tax evasion . Whether I
am convicted or not I will do every-
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thing I can to help keep o ther people
fro m getti ng into the same position . I
no w know personally that it can
indeed hap pe n to a nyone .

You are undoubted ly famili ar with
the fru stration o f being accused of
someth ing you didn' t do. It is infu riat
ing. You want to do somethi ng about
it when someone lies o r distorts
things, yet under the tria l system you
have to sit there and grind your teeth.
I'd love to publish the transcript of
the trial, but that is over 3000 pages!
No wonder the jury fell asleep . Unless
the cou rt stops me , I do want to cover
the essentia l points o f the tri al - the
sto ry developed by the IRS - and the
story they so successfu lly covered up.
Knowi ng that most ju ries work o n the
" where there 's smoke there must be
fire" principle, the IRS generated an
almost inpenetrable smoke screen.

If the court does convict me we will
appeal and try to do better next t ime.
In view o f the total lack of evidence
that I d id any th ing wro ng, it is possi
ble that there wi ll be no co nvic t ion.

DO YOU WRITE
If there is anyone out there who

has been worki ng with Novices a lot
and has an understanding of what
information they need - and who is
able to wri te coherently - there is a
possibility that a relatively short
Novice column in 73 migh t be well
received. Any takers?

There is also a rather continui ng
need for research articles for 73 
things that you might suppose wou ld
be done by the 73 staff - if there
were that much of a 73 staff. About
once a year or perhaps every other
year the readers would like to have a
survey of the equipment available for
a particular band or a particular mode.
Fo r instance, an article on all of the
220 MHz gear ava ilable, including any
specific accessories. Or one o n 12vdc
power sup plies. Or one on 6 m ha m
gear. 450 gear. Test eq u ipment fo r the
ham shack. Two meters would have to
be sp li t up a bit - hand u nits 
mobile and fixed station units 
power amplifiers - antennas. Low
band sideband gear. 160m gear. You
get the picture. It means getting the
latest information from manufac
turers, pictures, maki ng u p cha rts of
compariso n, and providing a brief
review of each unit. ..etc . It pays.

TO CB DR NOT TO CB
A call from a friendly eastern FCC

inspecto r explained some of the work 
ing of his organization. When call ing
on licensed CBers he has the au th ority
to levy a f ine on them for breaking
the ru les. When the CBer is un licensed
he can just warn them and then , if
they cont inue, go to a U.S. magis
trate, file a comp lai nt of violatio n of
the Commu nications Act and app ly

for a search , seizure and arrest war
rant. He can then get a U.S. marshall
to accompany him and to execute the
warra nt .

Amateu rs who have CB ne ighbors
who are operating illega ll y mu st
wrestle wi th their conscience about
calling the FCC. Is it better to turn in
an illegal operator and perhaps get r id
of a lot of loca l TVI and bad will
toward s amateurs, or just keep Qu iet
and thus be a party to the taw
breaking? Silence is assent. If you
don' t do anyth ing abou t it , you are
guilty .

MORE NEWS REPORTS NEEDED

Radio amateu rs have been per
fo rming emerge ncy services in recent
months as never before. While it is
important to see that news of th is
service reaches your local papers,
always remember that other amateurs
will wa nt to know what you've done
to o, so be sure to e ith er send a copy
o f the ne ws clip ping to 73 or send in a
brief writeu p o f th e service to the
magaz ine. Pi ctures of the people in
volved are also helpful, if they are
ava ilable o r can be take n, either in
group o r solo. The deadline fo r news
page material is t he 15th of the
month.

Wh ile some congressmen may get to
see you r newspaper articles, most of
them won't. Only 73 sends copies o f
important amateu r news fro m the
newspages to congress. The FCC will
get to see them this way too .

Long, detailed articles on emer
gency service normally should go to
QST, wh ile b riefer reports should be
aimed at 73.

HOTLINE COOKING
The HOTLI NE, a ham newsletter

sent out by first class ma il every o ther
Friday, is drawing bravos from all
over. It covers all the late break ing
news - the latest FCC reports - the
hamfest news - contest news - jobs
open in the indus try - DX late news
- new equipment annoonced - new
books - p ropagation flash - repeater
update - so why wait two months fo r
these items to reach you th rough 73
Magazine . Get the inside scoop while it
is still news. It ' ll make you r contacts a
lot more inte resti ng. All th is for o nly
$8 per year sent first class - and that
reaches mo st p laces as fast as airmai l
- and some places it reaches faster.

NEW FCC FORM
Repeater groups who have been

asking abou t their license applica tions
have been receiving a new FCC form
from Walker. This fo rm announces
that they've lost the application, so
p lease d o it again .

W2NSD/l
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UNITED STATES RESULTS
4TH SSTV CONTEST

CAll GSO , CONTINENTS BANOI TOTAL
COUNTRIES POINTS

W9NTP 82 6 42 9348
WA7QBV 43 3 56 5334
WA 1NXR 44 4 3' 3608
WB4ECE 43 4 33 2279
WA 1KYW 33 4 2' 2046
K9BTU 16 3 10 560

K
Q
B
T

K4TWJ

K9BTU Transmission

TV communication) if used fo r 20m
sty le QSOs. 440 MHz Fast Scan would
be better su ited fo r that purpose.
However, p ulse modulation SSTV for
moon bounce might be a worthwh ile
consideration. (Let's see you beat that
262dB path lossl]

Ralph Z L2AAV, should have re
ceived his Robot monitor by now, so
watc h fo r him around 14 .23 0 k Hz. He
has so me interesting taped programs
that show active vo lcanoes, crater
lakes and ski slopes in his area. In fac t,
Ralph has been q uite busy on a
sampli ng camera that might be work
ing by now. Bill XW8DO, reports
being back on 2m a nd lo oking fo r
SSTV QSOs main ly o n Tu esd ay and
Wednesdays (app rox. 1400 GMT) and
Satu rdays (around 0100 GMT) .
Joseph WA2ZD F/CP1, is bu sy finish .
ing his new 'MXV monito r and should
be on 20m soon , at least with some
taped p rograms wh ile he bu ilds a
plu mbicon camera.

Next month I plan to h ave world
resu lts of the Slow Scan contest , a
recap of the Dayton bash , and much
more. 'Till then,

jack (watch that level) gives dou ble
capability. I can even talk low into the
mike during SSTV transmission for
mi xed aud io and video. Slow Scan
tra nsmiss ions o n 2m can be kept very
short since there is n o QRM. A si ng le
frame can be spliced into a tape loop
and replayed indefin ite ly . And if you
would like a good anten na fo r SSTV
espec ially try the New-Frontes
CGT· 144 - 5.2dB gain job. It really
helps me from the car. I feel SSTV on
2m is good for experiment ing (watch
that deviationl] but wou ld defeat its
basic purpose (that of long distance

The K 9BTU SSTV Setup

FM_ In fact, a simple P LL circuit
could be built which would energize
the recorder wh ile Slow Scan was
bei ng received , thus a "no ha nds"
opera t ion could be accompl ishe d. I
have fo und a two cartridge system
works best...o ne for recording and
one for transmitting. The "Program"
is recorded on both " sides" (direc
tions) of one cartridge , SO I needn't
worry about rewi(lding . Then, when
receiving SSTV, I just swap cartridges.
I also often use my car's 8 t rack s tereo
tape deck for Slow Scan. One of my
" ho me recorded tapes" has a SSTV I D
on o ne track 's left channel output and
a SSTV program on the right channel
output. Simple switching circu its are
used to also feed t his (th rou~ a sma ll
attenua tor) to the 2m rig. Inciden
tally , I might me ntion here although
good resu lts can be obtained by just
holding a mike near a speaker, (watch
the volume) a better way would be to
connect the audio th rough a .005 J.I F
capac itor to the devia tio n pot. This
bypasses t he first audio stages th at
usua lly incorporate limiters that cou ld
clip the signa l. This also is a much
better way t o co nnect a touchtone
pad into a 2m rig, as it's more stable
and reliable (and more convenient). I
accomplished t his on my TR·22 (yes,
R. L. Drake agrees it's the better way)
by d iscon nect ing the speaker positive
leads from the earphone jack, taping
them and sticking them back beside
the jack. Then " q u ick soldering" a
small lead to the actual wiper on the
devia tion pot, running this lead to the
earphone jack comp letes the modlflca
tion. Pluggi ng ei ther a touch tone pad,
cassette o r 8 track p layer into this

This year's Slow Scan contest
appea red a fine success, and I'm sure
all of you enjoyed it. As of th is
wr iting date , I have tallied U.S. re
sults, (see Chart 11 and am standing
by for world results from Franco
11LCF. I understand some of the U.S.
stations sent the ir logs directly to
Franco (rather tha n eit he r sending me
a copy, or having me fo rward them to
Franco, as I mentioned in the January
column) so the final tally was from
received information .

Don Miller W9NTP, was the winner
with a rather imp ressive score which
inc luded WAC o n SSTV. Next was
B ob WA7MOV , and Con nie
WA1NXR , both who are quite active
on Slow Scan. Although every one
agreed conditions were anything but
optimum, it's interest ing to note East
Coast stations reported fair openings
into (primarily) Eu rope, wh ile West
Coast stat ions reported fair o penings
into (primarily) the South Pacific and
Asia area. " Centra ll y located" statio ns
appeared to have the advantage of
catching both areas. Like most con
tests, this one also had its points of
interest. WB4ECE repo rted "being
tied up with busi ness 'phone ca lls
most of the time ." K9BTU had his
Ham- M Rotor give up, leaving the
beam stuck o n Europe, plus taking
time out to attend a wedding.
WAlNXR operated the contest with
out AGC action on her T R-4 (Boy, I
bet that was good o n the ears!) only
to have the rig go out completely right
after the contest. Quite a few of the
gang reported falling asleep at their rig
during the wee AM hours .
AhAh . . .the pleasures of the chase.
Ou r tha nks to a ll for your comments
and pictures. Natu ra ll y next year will
be even better!

Slow Scan on 2m appears to be
growing in popu larity. probably be
cause it is handy in checking id eas and
circuits with others under " closed
circu it" conditions. (Just watch devia
tion - .p resen t regs call for this to be
lowl . In some circu mstances th is
cou ld prove advantageous. One cou ld
"show" a problem to another local
SSTVer, even while driving to work.
That's as simple as remembering to
grab the cassette un it on your way
ou t. Newcomers cou ld check o ut and
get fami liar with Slow Scan gear by
taping these QRM free pictu res also.
(Again. just a cassette recorder in the
car is all that's necessary.) No " tu n ing
for proper syncing" is required on

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood ViI. 50N
Birmingham AL 35210
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sr-c 826MA

- ..

Rear panel test jacks for complete
Tx and Ax metering and discriminator
output for crystal netting; Input for
external tone burst and Touchtone":
Provision for external speaker.

Conservative 10 Watt transm itter
with an effect ive IDC circuit to main
tain narrow band deviation ( + 5KHz)
for today's repeaters; Automatic
current Control and final protection
against high VSWR.

Provision for front panel select
able "Private Channel" tone coded
squelch (CTCSS) on both receive and
transmit.

Trip le tuned receiver "He li ca l
Resonators" for maximum intermod
ulation interference rejection.

Built-in speaker.
__ The heart of a qua l ity radio- a

commercial grade receive r featuring
Front-end MOS-FETS and a highly
selective 9 section ceramic I.F. filter
-nec es sary for today's act ive 2
Meter band; Reserve audio for noisy
environments.

Individual "Netting" capacitors on
both Tx and Ax crystals; 12 channel
prov ision with popula r channels
94/94, 34/94, 16/76 and 52/52
included; Easy access to crystal deck
through " snap-open" trap door.
r cucntonee -c-traoemark of A.T.&T. Co.

•

ASTROPOINT =TOTAL PERFORMANCE
STANDARD's "ASTROPOINT" system PC boards used throughout, backed by
gives the no compromise performance ou r 6 mo nth wa rra nty. INSI ST O N
for the active amateur, unlike the claims TOTAL PERFORMANCE -INSIST ON
made by the " c heapies ." Don't be STANDARD.
misled by gimmicks or gadgets-it's The 826MA comes complete with
what's ins id e that counts. Reliable, m icrop hone, mount ing b racket s , 4
sol id state circuitry and Glass -Epoxy chan ne ls and li ne fi lter.

For detailed information on the 826MA, the complete Standard line
and the name of your nearest dealer write:

Standard
Communications

213/835-3134 • 639 North Marine Avenue, Wilmington, Caiifornia 90744
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f ilmed record of all acnvrtv in your
ban k accou nts, and make them evall
able at the government's request. Of
course, the sto oges appoin ted to the
high bench by Nixon, voted fo r this.

Name Withheld
Flushing NY 11352

HOW TO MAKE $100
Received the Ap ril copy of 73 this

eve ning. Could hardly wait fo r dinner
to be over so I could get started
read ing. Imagine my surprise when I
read the article ent itled " The New
Breed On 2 Meter FM."

No tootln Wayne, the same th ing
happened to me about 2 weeks ago. I
drove into a service station to have my
car serv iced. Naturally the attenda nt
noticed my call sign in the back
window and the bumper mounted
antenna. Some one had told him there
was a 2m repeater hoo kup nation
wide, and he has a licensed brother in
Oregon. The attendant knows the
code but not the theo ry . If he had a
license he f igured he cou ld talk to h is
brother.

When I told him I got an advanced
license about three years ago he says,
you ought to be pretty good, and if I
would take th e exam fo r h im, he
wou ld give me $100.

Boy o h boy!
George A. lewis W7SBZ

Mesa AZ 85202

RECTANGULAR PEG
IN A ROUND HOLE

Do you someti mes want to chassis
mount an Ie in a round can? Here's
my so lut ion: Use the bottom side of a
tube socket as a round term inal strip
on whic h to mou nt the IC. No large
hote is made in the chassis; only those
fo r the mounting screws. Flat wafer
type sockets work best. For example,
suppose you want to mount an Bpin,
TO·5 IC. I suggest a 7-pin , miniature
soc ket. Obviously you w ill have one
pin left over on the IC. Look at the Ie
dialTam - almost always at least one
pin is a " no connection." Make th at
the " ex t ra" pi n. Cut th e lead short o r
at least ma ke sure it d oesn't touch
anyth ing.

There is one f ly in this ointmen t.
Some ICs are u nstable with leads this
long. However, the popular self
compensated ope rat iona l emptlflers
(such as a 741 C) are complete ly
sta ble. Try to keep all output wires
f ro m getting close to the + or non
invert inpu t.

The IC can be soldered in either
right side up o r upside down (looki ng
at the bottom of the tube socket>, b ut
ma ke damned sure you kn ow whic h
pin is which . If an oc tal socket is used ,
the upside down way will mea n th at
the IC will fit neatly into the hole in
the middle of the socket ! However, be
careful here as some ICs have power
supply connections to the can - the
IC might to uch the chassis through
the hole and short ou t.

Clyde E. Wade, Jr.
little Rock AK 72205

•
•

•

spread propaganda." IRS spends
millio ns of tax dollars every year to
spread its own p ropaganda from the
Atl antic to the Pacific.

When turned down in Aus tin , the
Freedo m rep resentative asked if there
was any way to get a directory.
Answer: "No."

Freed om pollsters really got the
run-a ro und in Los Angeles and
Honolulu. The inquirer in L.A. was
told that he'd have to write to the
d ist rict director and state exactly why
he wanted to see a direc tory!

In Honolu lu, an IRS official said
the d irectory wasn't available to the
general public. It was only fo r inter
o ff ice use, he said. The Freedom man
was asked what company he was with,
who he represented, what he wanted
to use the directory for and how he
came to know th ere was such a
telephone book.

Reverent Whit man's conclusion: If
you want t o know how IRS reall y
operates, watch what it does, not
what it says it does.

E. Edward Stephens
Third Floor

815 King St.
Alexandria VA 22314

IRS - BAH!
I am in complete agreement with

you on your stance on the blood
sucking Infernal Revenue Service.

You want to do away wi th the
income tax? It is a very simp le matter,
accord ing to the Const itution of the
United States, wh ich has been used as
toilet paper up till now by the Nixon
admi nistrat ion. The First Amendment
to the Consti tution says: " Co ngress
shall make no law respecting an
establishme nt o f relig ion..." Yet, th e
c hurc h in t his cou ntry is free from the
burden o f paying its fair share of
taxes. It does business in this country
via own ing railroads, build ings, houses
and bingo hall s. It makes hu ndreds of
millions of dollars pe r year. It has
billions of dollars in real estate and
priceless jewelry and gems. All
u ntaxed! If this is consti tutional then
I am the Statue of Li be rty.

t n Mr. Green 's editorial, in the
Ap ril issue, he sta tes, " The IRS has no
right to see you r records, cancelled
c hecks, etc. without a court orde r. . ."
I am very sorry to say, Mr. Green , that
the Nixon court (fonnerly the
Supreme Court), has just this week,
declared consti tutional, the ' right' o f
the governmen t to examine any and
a ll fin ancial transactions, chec ks
written , etc. without a co urt o rder.
All banks must now keep a micro-

yo u pr i :: t V I

COUNSEL FOR THE TAXPAY ER
Internal Revenue Service off icials

have assured congress that IRS
employees do their best to comply
with the letter and spirit of the
Freedom of Information Act, now in
its eighth year of operation. Do they?

No. I'm sorry to report that they 're
still flau nting the law despite repeated
wa rni ngs f ro m Capitol Hil l. El oq uen t
proof is found in t he resu lts of a
recent survey of nine IRS district
offices. The inquiry was made by
representatives of Freedom, a journal
of national circulation published by
the Church of Scientology.

Reverend Kenneth J . Whitma n,
Freedom's editor, author ized the sur
vey after exami ning instruct ions that
all IRS employees are supposed to be
following. They're conta ined in an
I AS manual supplemen t entitled
"Release o f IRS and Other Telephone
Directories to t he Public. "

This manu al was d ist ribu ted by the
IRS national office to all IRS d istrict
offices. In accorda nce with the Fol
Act, it clearly states that IRS district
telephone directories are to be made
available to the public on request .

Certai nly the re's nothing hush-hush
about a me re list of emp loyees, with
the ir office telephone numbers. I keep
one in my desk that coven; the entire
IRS national office, as well as other
listi ngs. This directory can be ob
ta ined at nominal cost from the
S uperi ntenden t o f Documents,
Government Printing Office, Wash ing
ton, D.C. 20402.

Yet Freedom representatives 'Here
allowed a look -see at d istrict office
d irectories in o nly three out of n ine
cities: St. Paul, Detro it and Po rt land
O R. They were summarily turned
down in Los Angeles, Honolu lu, San
Franc isco, St. Lou is, Bosto n and
Austin TX, after rece iving the third
degree in each office .

Whitma n said the results lend great
weiqht to th e charge, frequen tl y
heard , tha t IRS operates like a secret
police o rganization.

Port land was the most cooperative
o ffice . Bu t even there, the inquirer
was interrogated before be ing allowed
a peek at the d irectory.

Ap parently it was only by luck th at
the Freedom requester was successful
in St . Paul. The IRS employee who
handed over the directory said , " Here
you go. Monday is my last day any-..way.

Freedo m got a chilly reception in
San Francisco . An IRS public serva nt
said, " I wou ldn' t know why you
would want a directo ry except to
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MORE RECEIVER
INFORMATION RECEIVEO

Thank you for publishing " How
The Communi cations Receiver
Began," March 1974. Truly a refresh
ing look at the great beginnings of
radio communications, with most of
the contribu tions by active "hams."

Concerning National Company and
the just ly famous HAD. Two names
deserve special mention: James Millen
W1HRX and Dana Bacon W1BZR.
The precise division of labor at
National is a bit unclear, bu t I know
that Mi llen was by t raining a mechan
ical engineer and was responsible for
the National line of "Velvet Vernier"
dials and also the entire PW series used
on HRD and other receivers.

Rumor once had it that Millen
vacated National to form a company
in his own name because someone
insisted that the HRQ be redesigned
into a prettier radio , with band
switching and a direct-reading dial.
The HRO continued unchanged!

The correct name is McMurdo
Silver - not McCurdo Silveri I believe
that McMurdo Silver won interna
tional competitions with his receiver
designs a number of times, and that
his sets were chosen for use on Arctic
expeditions as bei ng the best available .

A final ad dendu m: Hallicrafter
00-1 , a real b rute of a receiver! This
was a dual-diversity rece iver consisti ng
essentially of two separate SX-2S's
connected to independent antennas
with automatic sampling to choose
the stronger signal and feed it to the
commo n audio system.

B. van Sutphin
St. Petersburg FL 33701

TAPE GREAT
STUOY GUIOE GREAT

Fantast ic ! Both the code tape and
the Extra Class study gu ide ll T he tape
enabled us to b ring o ur code speed to
22 WPM in short order, while the
guide. . .well , it was just about the
most lucid text I've ever read . It has
been said that good writing is trans
parent; tha t is, with good writing, t he
reader never stops to think , "Now,
isn't that a cute way of presenting this
or that." But the guide IS well
written and many times I found
myself stopping to observe how well a
particu lar point was made, o r how
some thi ng that I really never had a
good feeling fo r was suddenly crystal
clear! That 1 passed the Extra Class
exam today on the first go around is
due in no small way to the tape and
guide you supplied!

Ted Cohen
Alexandria VA 22308

WRETCHEO SUCCESS
A pleasant surprise to see wretched

Coward writing again in 73. I had
wondered where he was hiding out.
Seriously, the warni ng about " license
consul tants" was we ll tak en . All t can
say is nix on that type of activity!

J. R. Johnson WASRON
Au st in TX 78751
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$9 - OUTRAGEOUS
While Wayne Green is hassling wi th

the FCC perhaps he could shame them
into reducing the fee for re-apptica
tion for the Ham license. I think nine
bucks is outrageous, when I was a lad
in the early teens (years o n the calen
dar that is) it cost nothing for a t ic ket
and Uncle Sam issued the ham and
commercial call books for a very
nominal sum, a buck I recollect. Now
we are supporting a bureaucracy
which is not doing the jo b.

Christopher Noble Ex/W6HEC
Comdr. USN Ret.

Durham NC 27707

CIRCUIT CORRECTION
You r fea ture column on Circuits is

great - provides the experimenter
wit h many useful id eas. But the o ne
ci rcuit shown o n page 34 o f the April
19 74 issue scares the H- - o ut of me
and it is no April fools joke either. Of
course I am referring to the line
operated audio power amp li f ier.

As it is shown, the common side of
t he input ca n be riding d irectly co n
nected to the hot side of the AC
power line. And this condition is true
as long as the unit is plugged in,
whether or not the power switch is on
or off. T he only way to use this wi th
safety would be through an isolation
transformer. It could be used with a
three termi nal plug and making sure
that the grounded side of the AC line
is the one connected to the common
return line of the circuit. But even this
is risky u n less the user checks the
outlet he uses to make su re the
electrician didn' t make the wrong
connection in the outlet box .

Harley Gabr ielson K6DS
La Mesa CA 92041

00
Re: Sexton's Laws (March 1974) .

Mr. Sex ton neglected to mention the
means of estimating the complexity of
any amateur project. This is the DQ,
or "dammit quotient," and it indi
cates the number of dammits required
to complete a p ro ject. The mo re
co mplicated the p ro ject, t he h igher
the DQ.

Full credit for discoveri ng th is
handy measuring unit must go to my
husba nd, Bill Hood W2 FEZ, who em
ployed it for years before becomi ng
fu lly aware of its uti li tarian potent ial.

Barbara Hood
Albion NY 14411

INFORMATION PLEASE?
I live in a small cottage in an

industrial park. The back o f my house
is up aga inst a large concrete-stee l
rein forced building. Lo ts of e lec trical
QRN and high powertines all over. I
can't have an outside antenna, so I
must use an indoor one. If anyone has
any suggestions or designs I'd eppre
ciate hearing about them.

P. Cook WA7CSK
Phone: 762-0358

218% S. Findlay 51.
Seattle WA 98108

TWA SERVES?
I haven't not iced any answer to the

" TWA Serves" and "What am I Eat
ing?" published a few issues ago. My
wife says the " TWA Serves" is a type
of Coffee Creamer and " What am I
eating?" is another brand o f the same
th ing. (Right...ed .!

This is just another example o f
today's advanced technology. If that
makes you wonder what you are
eating, look up what our convenient
"processed" cheese is made of . A very
good bo ok which covers th is fie ld is
"Consu mer Beware" by Beatri ce
T ru m Hunter. But if you read it,
beware - you may want to stop
eating things you accept as everyday
food.

Happ y readi ng and EAT ING.
Bob l\1acArlhur

Penncton BC Canada

XU1AA
WHERE OH WHERE!

I have received the (ollowing no te
fro m Bi ll Spencer KA61/11S, rela tive to
problems wit h the lost XU1AA logs.
Bill o ffers the fo llowi ng aid :

"All USA and other stations work
ing with XU1AA who was MC on
prearranged skeds with XU1AA, be
advised that the logs of XU1AA for
J une th ro ugh Sep te mber 1973, have
bee n lost. When, and o nly when,
KA6WS acted as MC he ma intained a
copy of the logs. To obtain a OS L,
send corrolete OSO information and
SASE to: Bill Spencer KA6WS, P.O.
Box 128 MCAS fHl, F.p.a ., Seattle
WA 98772.

Bill is not act ing as the gene ral QS L
ma nager for XU1AA, he is o nly o ffer
ing to confirm those OSO's for people
who checked in throu~ him for an
XU 1AA OSO.

Ed Moody W3GID
Furlong PA

AUTHOR HINTS
Many times your construction

articles appear to be "just what the
doctor o rdered." Regretfu lly, some
projects meet a n untimely end. Why?
Because:

( 1) The author has access to a li ne
of experimental or limited ru n devices
from a "friend" employed by the
ma nufactu rer.

(2) T he particular project involves a
key device with a $40 price tag and
said pro ject needs six of them.

I wou ld like to see all authors ma ke
note of limited availability devices and
include a cost estimate based on major
components (Tubes, ICs, diodes,
t ra nsistors, etc..I.

Tom Valosin WB2KLU
Middleburgh NY 12122

NOVICE NET
Is there anyone that could tell me if

there is a net in any of the novice
bands? Thank voul

Joel Craig WN6WKQ
308 Shamrock Dr.

Ventura CA 93003
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PENN -CENTRAL HAMFEST
The Williamsport and Milton Club's

11th Annual Penn-Central Hamfest
will be held Sunday, June 2, at the
Union Township Volunteer Fire
grounds on Route 15 in Winfield PA.
Indoor and ou tdoor facili ties for con 
tests, auction, and fleamarke t. Start
ing at noo n, gate registra t io n $3. free
park ing. Talk -in on 3940, 14 6.52, and
146.9 4. More information available
f ro m Clair Yeagle WA3QX I. 714 N.
Main, Watsontown PA or call (717)
538-9292.

MISSOURI SINGL ES
The Missou ri Single Side Band Net

will have their annual p icnic at
Memorial Park in Jefferson City MO.
Sunday June 9. A covered d ish dinner
will be served at 12:30. Coffee, ice tea
and soft drinks will be provided by
the net. Door prizes given. All ama
teurs, their families and friends are
invited.

POMON A FEST
The Tri-Countv Amateur Radio

Association will hold a f ield d ay cete
brati on on Ju ne 23 and 24, at the
Water Departme nt Filtrat ion Plant in
Cla remo nt CA. Genera l Dynamics
ARC and our club will join forces.

On August 4th , we will have our
hamfest picnic at Westmont Park in
Po mo na CA. Drawings for prizes and
gifts. For more info rmat ion contact:
John Goodreau , P.O. Box 142,
Po mo na CA 9 1769.

SEE YOU IN DES MOINES
2nd Annual Des Moines Hawkeye

Hamfest will be held on Sunday, Ju ne
16 , 19 74 , at the Iowa State Fair
grounds. Plenty of free parking. Flea
market, covered d isplay booths avail
able. small charge; open arena , no
charge. Dealer displays, prizes, and
expanded XY L activities. Saturday
n ight auto races and camping-extra.
Regist rat ion $1.50 advance/$2.00 at
gate. Write Des Mo ines Radio Arne
teu r Association, Box 8B, Des Moines
IA 50301.

EGYPTIAN BASH
The Egyptian Radio Club Inc.• w ill

hold it s annual HAMFEST o n Sunday,
June 9. 1974 at the picnic grounds,
700 Chouteau Slough Road , Granite
City IL. Something fo r everyone 
p rizes - games fo r the ch il d ren 
food at the club house - parking for
swaps. etc .

8

ROCKY ARRL FEST

The 19 74 A RRL Rocky Mou nta in
Regional Convention will be held Ju ne
7,8, and and 9 . at the Ramada Inn in
Pueblo CO. Pre-registration fee is $6.
at tile door $7. Meals, accomodati ons
and camper /trail er hook -ups will be
available tor the three days ' o f the
convent ion at sp ecial reduced rates.
Su nd av atte-nooe banquet with
speakers from Industry and the Ama
teur Radio Field. For addi tio nal in 
format ion w ri te : Conve n tio n
Committee, P. O. Box 92 , Pueblo CO
81002.

SSB IN
MISSOURI

The Missouri Single Side Band Net
will have thei r annual p icnic at
Memorial Park in Jefferson City MO,
Su nday Ju ne 9 , 1974 . A covered dish
dinner will be served at 12:30 . Coffee,
ice tea and soft drinks will be pro
vided by the net. Door prizes given.
All amateurs, their families and
friends are invited.

6M - WOW1
The 6m c lub of Ch icago, Inc., will

ho ld its 17th Annual Hamfest Sunday,
J une 9 , 19 74, Sou thwest o f Chicago
at Santa Fe Park, 915t and Wolf Road,
Willow Springs IL, swap row - picnic
grounds - plenty of parking space 
refreshments. Advance registration
$ 1.50 - at the gate $2.00. For more
information o r advance t ickets con
tact: Val Hellwig K9ZWU, 3420
South 60th Court, Cicero IL 60650.

FLUSHING FESTIVITI ES
The Hall o f Science Radio Club will

hold its annual FleamarketlAuctio nl
Picnic at the Hall of Science , ll 11h
St. and 48th Ave .• Flush ing Meadow
Park, Oueenes, o n Saturday, June 8.
from 10:00AM to 4:00PM. Flea
market setup 9:0Q.l0:00AM . Admis
sion $1. Sellers $2. No commission.
Free parking. An auction service avail
able with 10% fee . Rain date is Satur
day, June 15 . Zoo , Chi ldrens' Farm,
Golf, Boat ing. Art Museum, Science
Museum, etc., adjacent. For more
informa t ion call/write : 212 -699-9400
o r Bo x 103 2, Flush ing NY 11352.

MONTREAL '74
The 19 74 Montreal Hamtest will be

he ld Augu st 4 , at the MacDonald
College Farm, Ste Anne de Bellevue.
Prizes, giant fleam arket, technical ses
sions, family fun - $2.50/Adu lt. For
more informat ion con tac t : VE2 RM ,
Bo x 20 1, Po inte Clelre- Do rvel.
Quebec H9R 4N9.

FUN IN KANSAS
The Centra l Kansas ARC sponsored

Hamfest will be he ld Ju ne 2. For more
in fo rmat io n contact : Charles R.
Svoboda W0LOK , 225 West 9th ,
Chapman KS 67431.

MILWAUKEE FEST
{Bast ille Day Celebration)

Sou th Milwaukee Amateu r Rad io
Clu b 4 th a nn ual Southeaste rn
Wi sconsin Swapfest will be held
Satu rday, July 13, 19 74 at Shepard
Park (American Legio n Post 434),
9327 South Shepard Avenue, Oak
Creek WI. Activ it ies begin at 7 :00AM
and will run to 5 :00PM or later.
Parking. p icnic area, hot and cold
sandwiches and liquid refreshmen ts
will be available on t he grou nds.
Admission is $1.00 and inc ludes a
" Happy Hour" with free beverages.
Prizes will be awa rded. Tal k-in o n
146.94MHz. More details ava ilab le
fro m: So. Wi lwaukee Amateu r Rad io
Club, S . F . Sch reite r W9AKF,
Sec retary, 104 Brookdale Drive,
South Milwaukee WI 53172.

INTERNATIONAL HAM FEST
The 11th Annual International

Hamfest will be held J uly 13 and 14,
at the Canadia n Pavilion in th e Inter
nati on al Peace Garde n between
Dunse it h NO . a nd Boisseva in,
Ma nitoba. Camping excellent. Party 
Contest - Prizes - Meeti ngs. For
information contact: Ken Larson

'"INDY'" 14
(Anothe r Bastille Day Bash)

The Greater Ind ianapolis Hamfest
wi ll be held on Su nday July 14, 1974
at the Marion Cou nty Fair grounds o n
the Sou th East side of Ind ianapolis at
the ju nction of Interstates 465 and
74. All events including the giant flea
market will be under roof. Thirteen
area amateur radio clubs combine to
bring central Ind iana an outstanding
convention of techn ical forums, com
mercial d isplays and fell owsh ip . Com
p lete food faci lities. Free coffee and
donuts in the morning. Gates open at
6 :00AM. $ 2.00 at th e gate entitl es the
bearer to hourly and main prize draw
ings. There will be a p resete ticket
drawi ng for a Genave transceiver. The
main prizes co nsist of an impressive
array of low band and 2m Drake gear.
There is a good restaurant on the
grou nds. Free p rizes for the kidd ies
and a full schedule o f women's activi 
ties.

GRAND EVENT
The Grand Rap ids Swap and Shop

will be held Satu rday. September 2 1.
1974 at the Hudsonville Fairgrounds,
M-21 at 40th Street. three blocks west
of the Hudsonville traffic light. Ad·
missio n is $ 1.75 at t he gate, no charge
fo r tabl es or t ru nk sales. Talk-in on
.16/.76 and 146 .94. For more infor
matio n co n tact : Grand Rap ids
Amateur Radi o Association , Inc., P.O.
Box 1333, Grand Rap ids MI 49501.
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TURKEY RUN
The 27th Annual Turkey Run

Hamfest and VHF Picnic. sponsored
by the Wabash Valley ARA, lnc., w ilt
be held Sunday, July 28, at Turkey
Run State Park near Rockville,
Indiana. Don't miss the Midwest's
fi nest fleamarket. Fun for the whole
famil y : XY L Bingo and fleamarket;
food and ref reshments, camp ing f acili 
ties, and park recreation fo r the kids.
First Prize: Genave GTX-10. Second
Prize : Regency HRT-2, Th ird Prize:
Drake WV-4 V HF Wattme ter; p lus
many more. Activities begi n at 9:00
AM with free coffee and dou!tlnu ts.
Talk-in 146.94 by W9UUU/9. For
details. send SASE to WVA RA Ham
fest, Box 81, Terre Haute IN 47808.

GLACIER FEST
On the weekend of July 20 and 2 1,

1974 the WATERTON GLACIER IN
T ERNATIONAL HAMFEST will be
held in the beautifu l Waterlon Lakes
National Park . Fo r more informa tion
contact: John A. Fyke V E6AIV.

IRVINGTON HAMFEST
The Irvington Radio Ama teu r Club

will hold its annual hamfest on
Sunday June 2, 1974, 1-6 PM, at the
Irvington PAL Building, 285 Union
Ave., I rvi ngton NJ. A dmission - 50t
in advance, 5 1 at the door. Table
rental - 52.50. Refreshments will be
available. Door p rize ! ! For more in for
mation and advance t ickets contact
WA2PWZ, 9 Barbara si., Newark NJ
07105.

SRRC HMFST
The SARC Hamfest will take place

June 2, at a new sight - the Bureau
County Fairgrou nds, Princeton IL {It
has formerly been held in Ottawa ILl.
Easy access Rtes. 80 - 6 - 29 - 34.
Advance registration $1 .50 before
May 20, $2 at the gate. For more
i nformation write: G. E. Keith
W9QLZIW9MKS. RFD =1 , Box
171. Oglesby IL 6134B.

MELBOURNE
HERE I COME

Th e 9th annual Melbourne Hamfest
is Sep tember 7·8. All air conditioned,
$ 1.50 at door. Tables $2fday. PCAR S,
P.O. Box 1004, Melbourne FL 32901.

NINTH SWAPFEST
The ninth annual Northwest Tex as

Emergency Net Picnic & Swapfest wil l
be held at the City Park in Levelland,
Texas on Sunday, AU!J.lst 11, 1974.
Bring y our own picnic basket. Free
registration begins at 0900. Lunch at
1300. Swapping all day. This event is
for the entire family. Mobile talk in
frequ ency is t he net frequency
3950k Hz and 28/88, 34/94 on 2m.
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MOBILEERS BASH
The Maryland Mobileers A RC Ham

fest is June 16, Father 's Day, at Anne.
Arundel Commu nity College, Arnold
MD, at 10:00AM - rain or shi ne.
Talk-in on 10170 and 146.94. Games,
refreshments, contests and an auction
are planned. Top awards: 2m trens
cetver and an electronic calcu lator.
Registrati on $2 , ta il gating $2 . Free
parking, bu t plan car pools to save
precious petrol. For fu ther mtorma
tion contact: Ted Redick K3UPU, 2
Acton Place, Annapoli s MD 21401.
Telephone: 301 ·269·5577 .

ZERO·BEATERS A .R .C.
HAMFEST

August 4, 1974, Washington MO
City Park. It starts at lOAM CDST,
Auction at llAM. Attendance prizes
and other goodies. Auction, free bingo
for XYL, cake walk, candy scramble
- gigantic traders row. For Hamfest
informat ion and t ickets write or con
tact Zero-Beaters ARC, Box 24,
Dutzow MO 63342_

50 MHz BAND
Bill Turner WA (JA BI
Five Chestnu t Court
St. Peters MO 63376

From Maine WA 1EXN reports a
March 21st Aurora duri ng wh ich 2s
and 4s were worked . Art comments
that not many stations were active.
April 4th brought a repeat with better
signals and 2-3 ·4-8 and 9 land repre
sen ted. The high point o f the month
was working WA20A F and giving ham
state number 50. Ed had been looking
for Maine for 14 years from his New
Jersey OT H. Art says he spent the
wi nter buil ding test equipment, re
working the rig and "slumming" on
40m

From the far Northeast to the far
Northwest and WA7ECY, Oregon,
who reports a dead February except
for a short opening to Phoenix on t he
28th during which K 7PXI, K7VY L
and WA7VIS were worked with 0 5
signals peak ing S7 to 8. March was a
simi lar si tuation w ith an open ing the
29th to WA7FPO Phoenix and
WB6 RAM, Barstow. Scott says he and
K7ZC B are tentatively planning a
DXpedit ion to Idaho over a weekend
sometime this summe r to operate 6
and 2m sse. More details are pro
mised as they develop.

From Texas, Ray K5ZMS/5, says,
" 16 March...T oday i t gets interest
i ng. At 2055CUT I started hearing
strong FM signals and carriers at a
number of frequencies below 50. 1
f ro m the Southeast - Spanish speak-

ing types. Evidently the M UF shot up
this h igh very quickly f rom the high
40s for a short period of time. This
lasted about a half hour . After a
number of calls I heard nothing and it
su bs i de d . M arch 17th wo rked
W4 LZW, SC, for QSO =5000 on 6m
then worked Alabama, Mississippi and
several in Ten nessee. March 22nd
weak opening to Georgia, Kentucky
and North Carol ina, conditions un
stable, few on. March 27th open to
Florida." Ray also says SMIRK now
has 89 members in 16 states and 5
count ries and is still growing daily .

The New Jersey chapte r of the
National Awards Hunters Club is
sponsoring a "lst Annual 6m 050
Party" f rom OOOOCUT June 1st to
2359CUT June 8th. The exchange is
to be RST, A RR L Sect ion and i f you
are a NAHC member. Scoring is one
point for stations in your section, two
for stat ions outside your sect ion and
three points for stat io ns outside the
continental 48. Multip ly your to tal
score by the number of sections plus
add one point for each NAHC mem
ber worked. A ny mode is acceptable
with the exception of repeater con
tacts. Certificates w ill be awarded to
the top scorer in each section. Mail
logs to NAHC Contest, c/o Vince Del
Giudice, P.O. Box 9 1, Franklin Lake;
NJ 07417 by July 3 1st.

J M Communicatio ns, 101 'h
Washington St. , Venice CA 9029 1, has
announced a l inear version of their
Model 6100 6m ampli f ier. The 6 100
previously advertised is intended for
FM use and is capable of 100 to 145
Watts output with inputs o f 15 to 25
Watts. The Model 6 100L produces
120 Watts PEP output when used in
conjunct io n in an exciter delivering 10
or so Watts. AM operation is also
possible with 40 Watts of carrier being
developed when driven by a ty pical
(Commu nicator llll AM . rig. Both
amplifiers operate f rom a 12V supply,
feature Silicon balanced emitte r tran
sisto rs, solid state au tomatic antenna
switch ing, reverse polarity p rotect ion,
broadband (no tuning) circui try, p lus
provision for remote ON-O FF and
relat ive output metering. Both are
lOASem x 22.86cm x 8.89cm (4 1/8"
x 9" x 3 112"1. come complete w ith
cables, manual, f inal test sheet and a
one year warrantee. The 6 100L is
switchable f rom class C to linear
operation. The 6 100 is 5 199.95, the
6100L is $2 19.25 postpaid . A modifi
cation k it, the LA K-6 100 at $19.95, is
available for 6100 owners who would
like to convert to linear operation.
Solid state has f inally fu lly arr ived for
the 6m operator. Owners of SBE
SB-50s, Gonser Sidewinders or the
new Regency and Genave FM rigs w ill
.bave a ball running this kind of power.

WA0ABI
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QSL
CONTEST

UPOA US
NUOlO

Sailing, saili ng, over t he. . . Your
edito r spent many wakeful nights this
month trying to pick a QSl Contest
Winner. There were so many excellent
entries 't hat reaching a decision was
ext remely difficult. Howeve r, this
card sent in by Ru ssell Butterworth
WA6TJS/mm, had that special some
th ing that set it apart from all the
others. Perhaps it's the lure of the sea
that tugs in all of us. Nevertheless,
congratulations Mr. Butterworth and
your boat, the Spucomba.

Is your card something special.
Does it arouse oohs and ahs from
visit ing hams. If so , you have a chance
to wi n a one-year subscription to 73.
Send your wlnmng entry to 73
Maga zine , Pe ter boro ugh N H
03458.

1.01·6.11

l .ll·6.82
52.680.52.525

tU5 1.66-1.06

CLOSED

8.34-1.94

T1.95 6.25--6.85

TZ.l US-US

11.1 1.2~.15

6.01·U7

&.1G.6.70

6.341.94

U IH .30

6.1&6.16

6.01-6.61
7.63-1.03

6.31.8.11

6.2&-6.18
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6.055-6.655

6.34-6.94
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94 76 88 73 70

CA WR6A DY PiAl Lookout

CA WR6AEA Woodsidl

CA WR6ADZ heme.
CO WRIADD Cad, Rock

Fl W84QEA hOlm. City

GA WH4AGD Au,.,tIo

GA WR4AEW V.l dola

IN WR9ACA La Porb

MD WRJACR 8lltimOft

Ml WRIA DA Flint

MS WH5ADC G.tier

Ne WR4AGC DIIrlwom

NJ WB2AHF Vinel.nd

11IM WR5ABV Capitln Mountain

11IM WA5YTK DE l ETE

DH WRIA BS Milhleto_

OK WR5ACB Okl8hama City

WA WR7AeS Chellllis

WA WR 7AD B "'lIvsdl,
CANADA
.niIO.

VE4BDN BIIIldoll
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REPEATER USERS

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.

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 224-6780
TWX-910-830-6425
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THE 27th ANNUA L Turkey Run
Hamfest and V HF Picnic, sponsored
by the Wabash Valley A RA, tnc.. will
be held Sunday, July 28, at Turkey
Run State Park near Rockville,
Indiana. Don't miss the Midwest's
f inest fleamarket. Fun for the whole
family: XY L Bingo and fl earnarket:
food and refreshments, camping facili
t ies, and park recreat ion for the kids.
First Prize: Genave GTX·l0. Second
Prize: Regency HRT-2, Th ird Prize:
Drake WV-4 VHF Wattmeter; plus
many more. Activities begin at 9:00
AM with f ree coffee and doug,nuts.
Talk-in 146.94 by W9U UUf9. For
detail s, send SASE to WVARA Ham.
fest, Box 81, Terre Haute IN 47808.

AUTOMATIC TELEPHONE Answer
ing Computer, The best avai lable. list
$239.95. I have two new and still in
boxes for $150_00 each. Warranty is
still good. First check takes one or
both. WB8CTA, 1000 Moore Road,
Conway MI 49722.

U.S, GOVERNMENT Topography
Maps in six colors are avai lable for
most areas in U.S. Send $2.00 and
latitude & longitude for each map.
Wri te: Maps, 274 Mainzer, W. St. Paul
MN 55118.

T ELETYPE EQUIPMENT For Sale:
Models 14, 15, 19, 28,32, 33. TO's,
Reperfs, KSR's, ASR's. Parts or com.
plete machines. Write needs and send
SASE for comp lete listing and prices.
Larry Pfleger, 10615 W. Ridge Rd.,
Ap t. 54, Hales Corners WI 53130.

SALE·TEST EQUIPMENT: Heath T V
Alignment Sweep Generator IG·52
S35.00; Py ramid Capacitor/Resistance
Meter , 10 p f-2000m f-25megohm
$30.00; Dumont Electronic Switch/
Square Wave Generator 51 5.00; Heath
Co lo r Bar/ Dot Generator CD-l
$20.00; Heath VTVM V·7A 519.00.
All good work ing condit ion. Add
approx. postage. Michael Windolph,
3 140 Meramec, St. Lou is MO 63 118.
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EOUIPMENT FROM 73
The following list of gear, unless

otherwise noted, consists of brand
new equipment purchased for testing
purposes only, Some have been tested,
some remain un opened in original
cartons. We are offering this gear at a
considerable discount on a first-come
first-served basis. Please send Money
Orders or Certified Cheeks only to 73
Magazine, Peterborough NH 03458.
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THE ORIGINAL FM Hamfest Sunday
August 4, 1974, near Angola IN. Free
f lea market, entertainment for ladies
and kids. Picnic grounds, campsites,
boating, food, soft drinks, available
rain or shine. For informat ion con
tact: Fort Wayne Repeater Assoc. Box
6022, Fort Wayne IN 46806.

TECH MANUALS for qovt. surplus
gear $6.50 each: R-390/U RR,
R ·220 /URR , URM · 25D , CV ·
59 1A1URR, CV·278/GR, TR M-l ,
T S·3 82 D/ U, T5-4978/U RR, TT·
63A1FGC, URM·32. W3IHD, 7218
Roanne Drive WA DC 20021 .

COL LECTORS ITEM, Nazi Kwea
German Wehrmacht WW-11 Receiver,
magnesium alloy chassis, wo rk ing con
dition, spare tubes. Freq range
LW-BC-SW with crystal calibrato r. Re
quires 2 volt f ilament, 90V plate. WT,
100 pounds FOB Dartmouth, N.S.
Best offe r over $400.00. Contact Jim
Murphy V E1PV, 100 Joffre Street,
Dartmouth. Nova Scotia.

FREE CRYSTALS with the purchase
of any 2m FM radio. Write for our
deal on the rig of your choice. Fac
tory-authorized dealers for Regency.
Drake, Icom, Kenwood, Tempo,
Alpha, Genave, Swan, Clegg, Ten-Tee,
Standard, Midland, Telex, Halli
c ratters, Galaxy , Sony , Hv-Geln,
CushCraft, Mosley and Hustler. For
the best deal around on HF or V HF
gear, see us fi rst or see us last, but see
us before you buy. Write or call us
today for our low quote and become
one of the many happy and satisfied
customers of Hoosier Electronics,
R.R. 25, Box 403, Terre Haute IN
47802. 8 1n94·2397.

FLEA MARKET/AUCTION/PICNIC!
Hall of Sc ience Radio Club annual
event Saturday June 8 10am.4pm
Flush ing Meadow Park Queens, l11th
St . 48th Ave. Rain date June 15.
Ad mission $1.00 - sellers $2.00 no
commissions. Auc t ion service at 10%
fee. Free parking. Zoo. Children's
Farm, golf. boat ing museums adja
cent. Info 212-699·9400 or wri te Box
1032, Flushing NY 11352.

DANVILLE HAMFEST at Douglas
Park in Danville IL on September 1,
1974. Take Bowman Avenue Exit off
1-74 and follow the signs. Prizes will
inc lude a low-band r ig and V HF gear,
anten nas, electron ic kever. wan 
meters, SWR bridges, and many
others. Camping and motel accomoda
tions nearby . Food and plenty of
park ing available. Huge fl ea market
and commercial displays. T ickets are
$2 or three for $5. Advance tickets
available from Dave WA9PDS, Dolan
Rd., Catlin IL 61817. Send check or
M.O. and SASE. Talk-in on 22/82 and
94 simp lex.

NE555V: $1.10,8038 Waveform Gen
era tor : ~6 .95, 1103 (1024 Bit Ram):
$4.50, DG200BA Analog Switch:
S3.25, 2N6084 RF PWR : SIO.50,
7418 1 Alu : 53.75. Cata log: lee.
ELECTRONI C DISCOUNT SA LE5,
138 N. 81st St., Mesa AZ 85207.

G.E. MASTR l00W highband RPT or
base station, APT panel, perfect cond
$400.00. G.E. Mastr 60W mobil high
band U.H.S. RX 8 freq, 6 inc.
$375.00. G.E. Port-a-mobil high band
lOW 94 16-76 wi th charger $250.00.
Jim Maloney, 2670 Tierra Cir. Winter
Park FL 32789, Ph. 305·678-0244
after 8PM.

KLM AND MADISON ELEC·
TRONICS present the f inest in VHF
antennas. 144-148MHz, 7-element to
16-element ; 9-element $31.95; 14
element $45.95; 16-element $49.95;
220M Hz; 420-45OMHz, 14-e lement
$19.95; 27-element $41.95; wr ite
lite rature. A ll prices FOB Houston.
Free flyer. Madison Electronics, 1508
Mc Kin ney , Houston T X 77002.
71 3-224-2668; Nlte 71 3-497-5683.
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MI X PLEASURE with pleasure at the
Hamburg International Hamfest on
September 21. For information con
tact Lin Brownell WB2HCL, 210
Bu ffa lo, Ham burg NY 14075.

WANTED : HT200 2 meters, any con
dition. State price and condition. Ron
Dierkens WA6QVE, 3367 El lington
Dr., Altadena CA 9 1001.

<"oolfing
West

Bill Pasternak WA2HVKI6
14725 Titus St. ;;4
Panorama City CA 91402

Guess by now you may have gotten
the idea that Sharon and I are very
happy and proud to be a part of the
"Southland." I am also qu ite proud of
an amateur organization ou t he re that
some two and a half years ago begot
itself into existence and in short order
straightened out the mess that was the
Sou thern California FM scene. True,
like any other part of the nation we
too have our problems from time to
time, but the Southern California He
peater Association has never run away
from any of t hem. Quite the contrary,
they have faced any and all situations
with a willingness and objectivity that
is unsurpassed. While not everyone is
always happy with their decisions, the
record is proof positive that the rna
jority of t he FM populous has bene
fitted from what they have done and
will continue to do. On March 24,
SC RA held a meeting and this time I
was able to atte nd and see the SCRA
in operation for myse lf.

Aside from the election of Dick
Flanagan W60 LD, as their 1974 chair
person, the most important annou nce
ment made was th at of the FCC
gra nti ng the WR6ABB repeater
"Special Temporary Authority" re
ferred to as STA for development and
implementation of a fully automatic
remote co ntrol system fo r the
machine. Thanks to the hard work of
Dick McKay K6VGP, outgoing SCRA
cha irperson and Fred Deeg K6AEH,
the trustee of WR6ABB, permission
has been granted for the Pallisades
Amateur Radio Club to utilize the
repeater input channel as a secondary
control freq uency and des ignate cer
ta in individu als tha t t he club selects to
control WR6ABB via this system. The
STA stipulated that the existing wire
line control system was to remain as
primary control system and that the
seconda ry, on-channel system was

JUN E 1974

58-102 FOR SALE. Excellent condi 
tion. Prefer Dallas-Fort Worth area
buyer. Must deliver in person. Call or
write 8 17-293-2128, 6920 Stonewall ,
Fort Worth TX 76 119.

DRAKE 28, all crystals, manual , cali
brator, excellent $160 plus shipping.
John Skubick , 1040 Meadowbrook,
Warren OH 44484 .

only to be used when a designated
control operator was within reach.
Moreover, it was stipulated that all
regular users of the machine wo uld be
considered to be " Offic ial Repeater
Observers" and put upon them the
responsibi lity of immediately no tify
ing either a primary or secondary
control operato r in the event of ma l
function or misuse of the repeater.
According to Fred, the system will be
in operation in the near future. If this
experiment runs well, and there is
li ttle reaso n t o doubt it will , a petition
for rule -making will be presented to
the FCC by the SCRA when the STA
expires in mid-September. However,
bo th P.A.A.C. and SCRA are deter
mined to go by the book in this
matter, and knowing both groups as
well as I do, I can assure the FCC that
they will get an accurate report on the
ou tcome of th is authorized experi
ment, as they have requested in the
STA. It is my sincere hope that we
here in the Southland can lead the
way in easing the contro l rest rictions
that all repeaters now must operate
under.

One of the major problems that we
face here is the overcrowded condi
t ions that exist on 2m with in the
146-148 MHz spectrum. Even with all
standard repeater allocations filled
and one machine sharing a 1MHz plus
specia l split with simplex there are not
enough channel pai rs to go around.
Yet, the SCRA conti nually receives
requests for channel allocations from
new groups that want their own 2m
machi ne. To that end, a resolution
was adop ted to study the feasib ili ty of
issuing split-sp lit o r tertiary channel
allocations in this area. For those of
you unfamiliar with the term split·
split it means putting new repeaters
ha lfway between already existing
machi nes. As you may know from
past writings, I was personally in
volved in such a project back in NY
about three years ago and from per
sonal experience I can attest to the
fact that it can be done. In fact, the
job should be much easier today
owing to the many improvements in
the receiver selectivity of todav's
newer transceivers. Add to this the
type of terrai n we have, l.e., mountain
vs valley, and I can see successful
doubling of the available number of
available allocations. The SCRA Tech

FOR SALE: NCX-5 MK 11 Digital,
200#,10-80 SSB, CW, AM transceiver
with matching NCXA power supply 
speaker and manual. $350.00 Jim
W1VYB 617·922-3850.
GIVE you r voltmeter a memory.
Don't look the o ther way with meter
probe in the works. Details free . Dan
WN8RJZ Box 423A, Owosso MI
48867.

Committee was delegated to study the
matter and mak e recommendations on
the matter at the next meeting and
LW will keep you informed of the
outcome.

Finally, a new concept in amateur
repeaters is being born in Phoenix AZ.
The sponsors of WR7ABT call it a
" Fu ll Service" amateur repeater and
the first of its kind anywhere in the
U.S. By using a number of tape
recorders and touchtone control, and
being very careful in providing pro
gram materia l that will "no t vio late the
Commission rule prohib iting broad'
casting, WR7ABT will soon provide its
users with such diverse material as
mult i-speed code practice, assistance
in correcting FM problems, location
and time of radio club meetings and
other information that will be of
benefit to their amateur community.
One innovation that they are inco r
porating I think is of top benefit. How
many times have you been in 050
only to have another ham break fo r a
signal or deviation report . One of
WR7ABT's new services should eli m
inate this. An operator will be able to
access a tape recorder via the repeater,
make a 10 second test transmission
and then play him o r herself back for
a first-hand look (or hear) of the way
they sound. Now that one I really like
and if I ever put up a machine again
that's one idea I wilt be sure to
incorporate. LW wishes Phoen ix good
luck with their "second gene ration"
machine.

I usually close with a little aside or
comment, but this time I will answer a
question; an important one to me.
Ma ny times I have been asked why I
write a monthly column. It's not for
money or glory , but rather it's be
cause I sincerely believe in the follow
ing, "Congress shall make no law
resp ec t in g an establishme nt of
religion, or prohibiting the free exer
cise thereof; or abridging the freedom
of speech or of the press; or the right
of the people to peaceably assemble,
and to petition the government for a
redress of grievances." If perchance
you didn't recogn ize it. you have just
read the First Amendment to the
Const itu tion of the United States of
America. To that ideal and to the
betterment of amateu r radio I devote
this column.

WA2HVK/6
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The advantages and design of
broadband push-pull ampli fiers are
described in an application no te avail
able from TRW Semiconductors. The
8-page app lication note discu sses, in
pa rticular, 60 and 120W 225-400MHz
push -pun amp lifiers using TRW
J02000, J02005 transistors.

The application note desc ribes the
basic concept of th e push -pull
approach and compares it with con
ventional designs.

Schematic drawings present the
complete elec trical circuit for 60 or
120W push-pull ampl ifiers, and lay
outs fo r components, heat sinks and
circu it board . The electrical circu it for
a push-pu ll d river amplifi er prov idi ng
up to 30 watts output is also pre
sented.

The applicat ion note inclu des speci
fication ratings, electrical cha racteris
tics and package dimensions fo r TRW
J 02000 and J 02005 rf Power Transis
tors. The units incorporate internal
integrated c ircuits to reduce the
effects of the reactive part of the
inpu t impedance to nearly zero .
J 0200OlJ 02005 units are rated for
30/ 20 watts and 200-400 MH z.

Further information and a copy of
the application note are availab le fro m
Sales Manager, TRW Semiconductors,
14520 A viation Blvd., Lawndale, CA
90260; phone (2 13J 679456 1.

winter, from about 20 below zero on
up . It has always been right on
channel o n both transmit and receive,
and it has always sounded superb. It is
one of the few ham rigs that works
well on top of the local mountain.
Most ,of them have trou bl e with the
several commercia l repeaters up there,
or even miseries from ham repeaters
on adjacent channels. One well known
rig loses sensit ivity and cross modu 
lates when the next channel lower is
co ming th rough strongly . Another
very well known rig is totally useless
o n the mounta in - everything comes
through.

About the only drawback of the
IC-230 is that it doesn 't get the
sp li nter repeaters, but even that can
be corrected by changing a crystal, if
you've got splinters in your area.

Bravo ICOM 230.

PUSH·PULL AMPLIFIER
APPLICATION NOTE

73 TESTS THE IC-230

place, even for a mech anical k lutz .
Th is pu ts the contro ls in easy reach of
the hand , including the upper-lowe r
offset switch for the transmitter
which is o n the top of the un it instead
of the fro nt panel. You have to get at
this one when you move to the 147
MHz channels unless you make a small
mod ification to put th at function o n
the 146-1 47 MHz segment switch 
and this is a very simple mod.

There are two knobs for switch ing
channels, one for th e hundreds of
kHz, and one for the 3D-k Hz jumps.
With this simple system you can
swi tch from one repeater to another
without even loo king at the rig 
which is excellent fo r d riving. You
just count the switch positions as you
turn the knob. This is partic ula rly
handy for someone like Wayne who
has to put on h is glasses for the
simplest of reading. It' s a bore having
to put your glasses on in th e car just
to cha nge a repeater channel.

The 66 channels makes it so you
can use most of the repeaters on the
air today. If you do much traveling
you'll apprec ia te having every stan
dard channel in the rig. How many
crystals would t hat take? If you
wa nted th em all it would take 132
crystals, and at $4 each that would
come to $528. You cou ld get by for
half that because most of us don't
need the reverse pai r crys tals, but th at
is stil l a bundle.

The ICOM will put you on the
reverse pair, if you want. Th is is
almost imperat ive these days when
you are flying so you wo n' t lift every
repeater for three hund red miles
around every t ime you talk. It's also
usefu l when you are c lose by the
other op and can get him better on
the repeater input freq uency than the
output. It happens.

If you hook another 230 owner
you can use any of the simplex
channels fo r fairly p rivate contacts. Or
even a locally unused repeater input
o r output c hannel.

The ICOM 230 has worked without
a flaw all through the New Hampshire

ICOM has come up with a two
meter transceiver which has set many
manufacturers to bu rning the mid
night oil in their labs. It has 66
cha nnels of sy nthesized operation,
and that covers all o f the standardized
FM channels from 146.0 to 148 .0 
the dial readout is for the receiver and
the t ransmitter ca n be switched to
send 600 kHz higher or lower, as well
as on the same chan nel for direct
(simplex) communications. It is ex
cep tionally versatile.

The receive r, whlch is the most
important aspect of any transceiver, is
a beaut. Mr. Inoue and his engineers
went fo r every dB they could with
th is one, always being ca reful not to
fo rget the probates of intennod , over
load, and o ther discou ragi ng miseries
we've had with more than one of the
other rigs o n the market.

The receiver is dual conversion.
Single conversio n is on the horizon,
but we haven 't tried a receiver using it
that was qu ite as good as a we ll
des! gned double conversion job.
They ' ll be alo ng, you may be sure, as
the scient ists cram more and more
transistors into those IC chips. The
230 has an FET front end and high -Q
helicalized cavity resonators to keep
out the garbage. By keep ing the gai n
in the i-f the tee m gang got rid of a lot
of the overload problems. They made
up fo r it with a six stage i-f ampl if ier.
The two local oscillato rs are zener
regulated fo r stability .

The transmitter puts ou t at least
ten watts and is also zener regulated in
the oscillator. It is load protected in
case your antenna falls off o r gets
shorted, and the low pass filter in the
outp u t wi ll be appreciated by televi
sion viewers you d rive past .

Now, outside of all the technical
da ta o n the uni t, how does it work? Is
it easy to change channels while driv
ing?

The rig, being very small, mounts
just about anywhere in a car. We put
it on the side of the transmission
hu mp next to my knee, facing up. It
d idn't take a half hour to get into
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SUB·MINIATURE SENSOR

The Realis t ic Timeku be desk radio,
in simulated rosewood case , 8 .26cm x
11.75cm x 8.89cm (3Y. x 4 ·5/8 x
3%"), is priced at $49.95. Operates on
one 9V batte ry.

elude home video , ind ustrial control ,
TV cameras, secu rity systems, au to
safety , supermarket checkout and
nu mero us other applications fo r sys
tems' ma nufacturers and users.

The dynamic range of the CfD
module - approxima tely 500; 1 
provides broad gray shade or tonal
rendit ion exceeding the performance
of co nventional image tu be cameras.

Ma trix readout of the cm sensor
provides several inherent advantages
over ex ist ing solid-state technotoqtes.
To tal area of the CID device is used
fo r sensing, th ereby p rovid ing higher
se nsi tivity than devices req uiring
transfer and storage in their readout
techn ique. " Rand m access capa
bility ," also provi des a valuable
c haracterist ic fo r applicat ions such as
low band width commu nica tio ns and
guidance systems.

The tiny 100 x 100 image senso r by
GE 's Optoelectron ic Syste ms Opera
tion, here, is o nly 1/4·inches long X
3/8 ·inches wide and consists of a
two-dimensional array of 10,000
cha rged storage image sites. For more
information wr ite : General Elecrric,
2 100 Gardiner Lane, Louisville KY
440205.

HIGH POWER PLASTIC
TRANSISTOR SERIES

Motoro la's new 2N6497, 2 N6498
and 2N6499 sil icon NPN power tran
sistors have dissipat ion ratin gs of 80W
PD' made possible by a significantly
better plast ic pack age. Motoro la's
ty pe 199 plastic package design
eliminates mechanical moun t ing stress
while provid ing improved heat t rans
fer c haracteristics, and convenience
and cost savings in mou nting.

These devices are rated at 5Adc
continuous co llector curren t 10 Am
pe res peak, and have a Gain
Bandwidth product of 5 MHz. Well
su ited fo r inverter and ignit ion system
app li cat ions as we ll as genera l purpose
use, this series is priced 15 to 25%
below comparable metal par ts.

The 2N6497, 2N6498, 2N6499 are
rated at 250, 300 and 350 Vdc VCEO
respec tively, and priced at $1.55,
$ 1.85 and $2.75 in 100-999 lo ts.
Convenient mounting hardware for
th is series is a lso ava ilable from
Motoro la.

Fo r further information please con
tact th e Technical In formation
Cen ter , Motorola Semiconductor
Products, tnc; Box 20924, Phoenix
A Z 85036.

,

products are available
than 2,500 Radio Shack

Realistic
from more
stores.

A miniature op tical senso r no
bigger than an adult's thu mbna il has
bee n developed by General Electric
Company for use in hand-held or
vest-pocket TV camera syste ms for a
host of uses in business, indu stry,
government and t he home.

Making possible a tubeless TV
camera no larger than a pack of
cigarettes, the t iny so lid-state senso r
and esse nt ial circu it ry is called a "CID
Modu le" (Charge Injection Device)
and converts optical images to electri
cal vi deo signals.

Wi th dec ided advantages over tube
and other so lid-sta te imagers, GE's
CI D Module brings into sharp foc us
the possibility of comple te ly new
imaging a nd sensing systems in the
foreseeable futu re . Such systems in-

Some of the add itional data broad
cast by WWV includes: geophysical
alerts and summa ries of geophysical
events during the previou s 24-ho ur
period. " At sea" weather information
is broadcast in th ree 45-minute seg
ments four t imes in each 24-hour
period.

Even if you don't have t ime on
your hands, now you can have it at
your fingertips with the new Realistic
Timeku be (TMl radio fro m Rad io
Sheck .

A sliding scale on the front of the
Timekube allows instant conversion of
UTe to local t ime. Push button selec
tion of t hree d iffe rent WWV fre
quencies (5 , 10 and 15 MHz) is said to
assure optimum reception in all parts
o f the country at any time of the day
or night . National Bureau of Stan
dards time signals are controlled by an
atomic clock which is accurate to
within 20 billionths of a second per
day , or within one second in 3 1,709
yea rs!

REAL ISTIC TIMEKUBE RAD IO

MeMOS DATA BOOK
Over 300 pages of product data,

basic technology information , applica
t ions informat ion, and prod uct selec
tor guides are included in the new
"MeMOS Integrated Circuits Data
Book," from Motorola. J ust off the
presses, it is probably the most com
p rehensive product d irectory of
corroferre ntarv MOS circuits ever pro
duced .

The Me MOS product line ca taloged
in th is new book inclu des complete
data on 68 sep arate funct ions. These
devices plus 12 new devices in tro
duced in late 1973, (not included in
the book) offer the system designer a
c ho ice of 80 logic functions. It is now
possible to implement any type of
digital system using MeMOS circuits;
there f ore, presenting the design
e ngineer with t he same type of design
flex ib ility in CMOS that before was
possible only with bipo lar logics such
as MECL 10,000 and DT LfTT L from
a logic design poin t o f view.

Order your copy of th e, " MeMOS
Integrated Circu its Data Book," by
sendi ng $2.50 to: Technical Info rma
tion Center, Motorola Semiconductor
Products, lnc., P.O. Box 20924,
Phoenix AZ 85036.
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OUIC K CHA RGE CORDLESS
ISO-TIP SOLDERING IRON

HV POWER SUPPLY

The James Millen Manufactu ring
Co., Inc . is p leased to announce the
addition o f the new # 9 0202-0 Plug- in
Module Hi gh Voltage Power Supp ly
fo r use with small Cathode Ray Dis
play Systems. The =90 20 2-0 supp le
m en ts the other Millen plug-in
modules.

The Millen # 9020 2-0 High Vo ltage
Power Sup ply is des igned to provide
up to 140QV high-voltage dc acceler
ating potential and f ilament-heati ng
power for small and medium size
cathode ray tube ind icators. The high
voltage is rectif ied by a semiconductor
bridge, produci ng a 120Hz ripple fre
q uency wh ich is filtered by a 2-stage
RC filter. With a 1.1 mA external dc
load, the ripp le vo ltage is less than
1.5V rms and increasing the de ou tput
current to 3_0mA increases the ripple
voltage to less than 3V rms. With the
1 .1 mA dc outpu t cu rrent, the voltage
provided is 1350V ac input. Since this
powe r supply unit is not regula ted or
stabilized, the outpu t voltage is pro
po rt ional to the input voltage. It is
possible to adju st the output vo ltage
within reaso nable limits, by vary ing
the load cu rren t, such as by choosing
high, or low, values of voltage d ivider
resisto rs for th e focusing and bright
ness co ntrol network .

The =90202·0 High-Voltage Power
Supply is designed for continuous
service u nder sui table condi t ions
whe re adeq uate ve nt ilat ion is pro
vided . Momentary short-c ircu its will
not destroy the circuit ele ments inter
nall y mounted, b ut continued short
ci rcu its may burn ou t some o f the
over-loaded co mponents. Hence, it is
desirable to use a fuse which will
p reve nt bu rn-au t cond itions from be
coming established .

A featu re of the ci rcu it allows
grounding of either the (+) or (-)
terminal o f the de h igh vo ltage. The
6.3V, O.6A filame nt winding is insu
la ted to stand the full dc ou tp ut
voltage, with the filam ent connec ted
to either the positive or negative high
voltage terminal. For more informa
t ion co ntact James Millen Manufac
tur ing Company, Inc., 150 Exchange
Street, Malden MA 02148.

are capab le of d riving tran smiss ion
lines di rectly eliminat ing translator
delay t imes. Outpu ts o f the MC 10 143
can be wi re O Red together or several
registor files can be combined on a
bus line. On ch ip decoders and write
amp lifiers reduced the number of ex
ternal ccrrocrents req uired to use the
MC10 143 _

For further info rmation contact:
Technical I nforma tio n Center,

Motorola tnc., Semiconductor Pro

ducts Division, P.O. Box 20924,

Phoenix AZ 85036.

fine . The manufacturer does caution
aga inst interchanging a 'standa rd' lso
Tip a nd a " Qu ic k Charge" stand,
however, as the units are no t inter
changeable.

Pressi ng the button gives you
soldering heat in 5 seconds p lus a
built-in wo rk light o n the working
area. Pilo t light, too . And an exclusive
" lock off" switch to prevent acci
de nta l heat ing of the tip .

The unit is designed for good "feel"
and balance - only 8 inches long with
tip and weighs just 6 ounces. The
" Ou ick Charge" carries enough power
to make up to 125 elect ronic join ts
(or more) per cha rge. And it au tomat i
cally begins rec harging whe n rep laced
in its stand . No wires to connect; no
" posi t io ning" of the iron in its stand.
And it can' t overcharge itself.

Model 7700 " Quick Charge" kit
consis ts of Cordless " Qu ick Charge"
Soldering Iro n; Separate Recharging
Stand; One =7545 Fine Tip; One
# 7 546 Heavy Duty Tip ; an d an in
st ruction booklet.

For furth er info rmat ion contact
your local electronic dealer o r Noel
Wallen at the Wahl Clipper Corpora
tion, 2902 Locust Street, Sterling,
Illinois 6 108 1. Phone: 815-625-6525.

A high performa nce 16-bit Mult i
part Register File capable of read ing
a -b its and/or writing 2-bits at the
same time has been introduced by
Motorola . Designated the MC 10143l ,
this MEC l random access memory is
an exce llent example of a large scale
Intec-eted (lSI) device produced in
the very fast MECl 10,000 series log ic
family . Th is versatile memory unit has
a corrolexttv equ ivalent to 110 gates.
Access time to any fou r bits is 10
nanoseconds while simultaneously
writing in new data.

The ECl outpu ts o f the MC 10143

Wahl eliminated the cord from the
soldering iron quite some time ago
with its ' Iso-T tp' Cordless Soldering
Iron. But now it's cordless for even a
greater percentage of the time with
the new, orange, " Quick Charge" tso
Tip .

T his dec rease in recharging t ime is
due to the " Quick Charge" iron 's
special premium quality long-life n ic
kel cadmium batteries. These batteries
are desig ned for chargi ng at high rates
fo r longer periods of t ime without
deterioration and will outlast standard
batteries.

The new lower base stand (with slot
for spare tip) will return a part ial ly
discharged battery to fu ll capacity in
an hour or two. And a completely
d ischarged battery can be fully re
charged and used again in about 4
ho urs, giving tip pe rformance equ iva
lent to up to 500 an d over 70(f'
temperatu re.

The " Quick Charge" has the same
low vol tage and special isolated-tip
const ruction as the origi na l ' Iso-T io'
which elim inates electrical leakage and
the need for grounding, red uc ing and
the risk of heat damage to sensitive
compone nts. The tip is easily rep lace
able wi th any o f the 4 completely
different t ip sizes from heavy duty to

SIMULTANEOUS READIWRITE MEMORY
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POOR MAN'S

George McCarthy W6SUN
11 91 Calle Arroyo
Thousand Oaks CA 91360

UAD

(If you aren't poor when you start, you will be.]

T hanks very much for the OSO , Fred .
I'd like to talk with you more, but I

mu st QRT now. I've been o n for over an
ho ur and I do have some th ings to do , so
73's and hope to meet you again . This is
FG7XL sign ing off and clear and leaving the
air. ' ,

The soft French accent of Monique's
voice slipped permanently away, leaving
o nly background static , punctuated by a few
calls from th e diehards wh o never can bring
themselves to believe that anyone could have
the temerity to turn a receiver off, just
beca use they had politely and firmly an
nounced that this was their intention.

Soon only the sta t ic filled the speaker of
my Drake 2-B. I sat slum ped in the chair,
conjugating obscenities in every tense I
co uld think of. Oh , how I wanted that fir st
contact with Guadalupe Island ! Moniq ue
had been o n ten meters for over an hour.
Her signal had gradually slipped as band
condit io ns changed. As the signal faded , r
had grown more and more desperate , em
ploying every technique my slim resources
co uld must er. My left hand vibrated with
anticipatio n as I wait ed for the cruc ial
sign-overs. Only nanosecond s could have
ela psed before r had turned the tran smit
switch o n the HT-37 and blurted out my call
sign. Somehow there was always so me je rk
in the middle o f his call letters when I

JUNE 1974

started mine . I tried tail-ending. The cacaph
o ny of calls sto pped moment ar ily and I
jumped in like sly old Rennie the Fox. Back
on receive. Another station is calling her
with a 20 over 9 signal and capp ing it o ff by
having the gall (or is it de Gaulle) to call in
French . Naturally , she was delighted to ta lk
to him .

I sat there fo r fift een minutes, gradually
slipping into a sta te o f torpo r, which is my
equivalent for deep thought. It had been less
than three month s since I had been back on
the air after an absence o f fi ft een years . I
had been a ham fo r o ver twenty-five years,
and there were Novices who had logged
more o pera ting time than I.

My return had been a joy after all the
years o f intending to get back o n the air and
not quite making it. r o pera ted 75 phone to
start. Having three quarters of an acre of
land eliminated any antenna space pro ble ms.
The 75 meter dipole was up fifty feet and
gave go od east-west transmission . A frie nd
had given me a Mosley trap vertical for the
other bands. He was the comptroller where I
had worked and he had temporarily become
inte rested in becoming a ham. He had
purchased a brand new Drake 2-8 and the
Mo sley vertical. He installed the vertical on
his roof without any radials, and then
compounded that oversigh t by shorting o ut
the RG-5 8U at the base o f the vertical. He
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ready to operate
SSTV monitor
with built-in cassette
tape recorder

LINEAR SYSTEMS, INC.'-- --..
220 Airport Blvd. Walsonville, CA 95076

SSE SCANVISION is
conservative- reliable-
has picture-proved circuitry
is all solid state except for
scope tube in monitor and the
videocon camera pickup tube.
Equipment fu lly meets all
accepted SSTV standards.

S8·tAfTV, monitor.

SB-tCTV. camera
complete w1f1.9, 3S mm lens.

WRITE FOR BROCHURE

Now-a high quality slow-scan monitor so complete that
the non-engineer radio amateur can connect it to his
receiver and start enjoying SSTV in minutes! The
pleasu re and excitement potential of SSTV can best be
realized when a tape recorder is part of the system.
So-exelusive-a cassette tape recorder is bui lt-in
wired- matched for correct levels and impedances
ready to go. Now. tape incoming pies for future viewing.
Or pre-tape self and family, station scenes, call
letters for later transmission (of course, "live" pies
from the camera can be transmitted directly).

was disappointed with the performance of
his receiver for some reason and quickly lost
inte rest. Subseq uently I bought th e Drake
for two shares of stock in a glamorous
defense conglomerate and $25 cash. Some
time later I accepted employ ment wit h said
conglomerate and their stock promp tly
dropped to one-third of its former price . I
ma intained this was the sheerest coinci
dence, but my friend never lets our occasion
al lunch pass without a hurt reference to the
stock deal. My rejoinder is that I sold him
the stock, I didn ' t tell him to keep it.

Shortly after I had returned to the air I
worked XEICCW in Mexico City . Gus was
putting in a tremendous signal. He said he
was using a vertical on top of a flat-roofed
home. The vertical was mounted on a 4 ft
ceme nt pillar and had 64 radia ls! He had put
16 radials fo r each of the four bands and
they sloped down to the roof, making about
a I 10 degree angle to the mast. Gus reported
very low SW R and high signal-to-noise ratio
on all bands.

My ho me is one of those long, lo w,
California ranch types with a cedar shake
roof of moderate pitch . It was totally
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unsuited for a duplication of XE ICWW's
installation. Naturally, I attempted to dupli
cate his ante nna.

Unfortunately I didn't have the right kind
of wire. A quick calculation of the length
required indicated that I wou ld need to
refinance the home to pay for No. 12
copper. Refusing to give up on that basis I
found a large roll of No. 32 PE wire I had
surplus from some warehouse.

Gus had said the more rad ials the be tter,
so I cut twenty for each of the four bands. I
made an eight inch circle of No. 12 copper
and began to solder one end of the eigh ty
wires to the circle . It takes a while to solder
eighty wires. I had conceived the result to
look like the spokes of a wheel. I dragged
the entire mess up to the roof where I was
confronted with a simple problem. The
house is 107 ft long, but only 30 ft wide.
The te n and fiftee n meter radials wouldn't
have posed any problem, if I could have
unsnarled them from what had somehow
beco me an extended Gordian knot. I stood
on the roof grasping one end of this un
planned cable , looking as though I were
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SMl

(Amate ur Netl

$29.95
$24.00
$12.00

Six channels at 5239 ; 539.83 per channel.
Five channels at $289; $57.80 per channel ...

(th ink abou t it)

2m FM Transceiver
only $ 00

o accessories

SMALL - 87/8 x 1 7/8 X 27/8"
SIX CHANNELS! Six crystals are suppl ied. 94/94,

34/94, 16/76
LIGHT WEIGHT! Only 1 lb. 4 oz.
HIGH POWER - 2 watts output (draws 15 mA on

receive, 410 mA on transmit)
LOW INTERMOD - operates near transmitters without

interference.

e Battery Charger, Model 14 BC
e Speaker - Mike - SMI
eLeather Case for belt - LCL

Includes steel case to hold
the 1402. Plugs into cigar
ette lighter!

12 Watt Amplifier
$ 00

SPEC SHEETS - write Wilson for complete info on the
finest hand transceiver on the market.

DEALERS - Call us about handling the Wilson Walkie
Tal kies (commercial vers ion av ilable too), the Wilson
beams, and other products.

ELECTRONICS
Box 794, Henderson NV 89015 (702) 451-5791/6650
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55.75 ea.• 2 lor 510.50. 10 lor $50.00

FM MULTlPLE XER ADAPTOR
Sol id s rete. new. w,th hook -up di agrllms ." SS.15

AL L QRDERS POSTPAID - PLEASE ADD INSURANCE
MINIMUM ORDE R - $5 U.S./S1 S FOR EIGN

LA TESTL/STS - l(J<fsrilmp

VISIT OUR NEW RETA IL S TORE 

&S22 N. O.d AVENUE
GlENOAlE ARIZONA

t ransmitted my pleas for recognitio n to
Monique .

I got up from the chair and walked
outside . I glared at the Mosley . There mu st
be a better way . I quickly brushed aside the
obvious, a cram course at the Berlitz School
of Languages so ] could call anyone in their
native tongue.

How about those guys who always
seemed to get through in spite of the pile up?
They said they were using QUAD antennas .
That's it. I will build a QUAD antenna and
then I also will get through any pileup with
my barefoo t HT-37.

I got Bill Orr's book , All About Quads.
and poured over it until the pages were
dog-eared . It was the only definitive informa
tion available . I began to drea m o f the DX I
would work with my quad . At that time I
was working for a major space firm fifty
miles from the QTH, so I had at least two
and a half hours of d riving ti me each day to
devote to thinking about quads. I spent ten
hours a day thinking about quads.

After stopp ing at several rug emporiums I
found that rugs no longer came rolled on
bamboo poles but on cardboard tubes . I
called an outfit that made rattan furnit ure . I
got a quick answer. " We don't have no
bamboo for no goddammed antennas!" I
surmised I had just joined a large group of
Los Angeles hams looking for bamboo.

Thwarted? Not on your life! Why not just
buy a ready-made quad kit from one of the
several outfits on the market? Buy ? I shrank
back from that no tion like Dracula from a
crucifix . There must be a way .

One day at work, while I was supposed to
be concerned with some business pro posal, it
came to me . A sudden inspiration. All great
ideas are inspirations, born of that magic
amalga m of insight and sheer genius. I co uld
hardly wait fo r the co ming weekend . My
idea? Simplicity itself! Just make the spread
ers out of plastic pipe easily and cheaply
obtainable at the local huild ing supply
house.

I began to expand on the concept during
the next two days and nights. (When I' m in a
crea tive mood time becomes meaningless.) I
would use 3/4 in . pipe for the first ten feet
and a reducing coupler down to 1{2 in . pi pe
fo r the remaining three fee t. J had laid a lot

. SIS1.00
52.25

5.39
., . S.7S

. 5.75
.... . 5.80

........... ..... S1 .GS
MC 14551555) TIMER

No.

MMS3 14 CLOCK CHIP
with full sPP.C~ . . . , . .•. . .. , , . . . .•.. , $9 ,50

1 SEGMENT LED READOUTS. MAN _ ' Size.
RED - 52.15 f!JCh . 6 ''515.00

GREEN - 5495 e-M;h. 6 524 00

posing for the cove r of one of the old Ben
Telephone books.

Several hours later and only minutes
away fro m a total nervous collapse, I gave up
trying to sort out the radials and just laid
them on the roof and tried to spread them
around in so me semblance of a circu lar
patt ern. The fo rty meter radials dangled over
the front and rear of the house . I cli mbed
down and went inside for a drink or tw o.

When I emerged an hour later t he sun was
just dipping into the west. We were having
one o f t hose gorgeous Califo rn ia su nsets.
The sky glowed red . It was beautiful. 1
turned and looked at my house. Every little
curled and twisted piece of No. 32 wire had
captured a glint of sunset. It looked as
tho ugh a giant spide r had squatted over t he
place and disgorged a year's su pp ly of
met allic spider web .

"Oh, what the hell," I thought, " it d id n't

cost anything, and I o nly blew one week
end ." Eventually most of the forty meter
radia ls go t pruned off with hedge shears. It
was this peerless contribution to the art of
communica tions that had un successfully

TRANSISTORS
lN3QQ!) H,<jl 'iPeed PNP. hou.... num blored
MJE 1093 PNP DA RLING TON . 1rJN. SOV
JAN2122A h '<jl 'iPf!ed NPN s.....tch
MPF11QdualgaleMOSFET .. ,.
MF E 1000 VHF IUHF N channel JFET ,
MFE 20001 VHF/U HF N channel JF ET ., . . .

8038C VCO WAVEFORM GENERATOP
Ne..... fact ory paris. Full specs

T",,7 tRI-t€k. Inc.
'/ P.O. BOX 14206, DEPT 7

PHOEN IX ARIZONA 85063

Oll SALES s 25
930D"aI 4 ,lnpul NAND GA TE . -ach. 101$17
946 QUlld 2·lnplJl NAND GA TE 4N'r" ' ,~,."I OOIS IS OO
962 Tnple 3·lnplJl NA ND GA TE '.....

TTL SALE
Ne.... - House numbered SN7400. SN7402, SN7410. SN7430

$,2S uch. 10 fS2.00. 1001517.50
ANY MIX
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PD 301 with Power Supply
$55.50

Pd 301 without Power Supply
$50.50

• • •

Shipped day order is received . . . .
Include $1 .50 for postage/insurance .

Write for Catalog

I decided to tra nsport the sections over to
the driveway where I would attach them to
the 30 in. squares of plywood wit h C
clamps. I stooped down and raised the
center section waist high . The four ends
remained imperturbably on the ground. A
hint of disaster bega n to penetrate. I raised
the ce nter to the to p o f my head . Oh, no! I
raised it as high as I could reach. The ends
just cleared the ground . I stood there look
ing like I was holding the framework of a
giant parasol. As soon as I began to walk my
creation began an undulating motion. I tried
to damp its oscillat ion by changi ng the
cadence of my step . This required a rapid
change of rhythm since the damn thing was
really responsive. I was in the midst of this
inadvertent boo-ga-loo when I noticed my
neighbors staring thoughtfully in my direc-

Wit h glue can and hacksaw I quickly
assembled the eight spreaders. The nex t step
was childishly simple. I insert ed the ends of
the 3/4 in. pipe into the cross fit ti ngs and
cemented them in place . My two quad
sections were finished! Less than an hour
had elapsed!

Model PD 301 is a 300 MH z presca le r
des igned to exte nd the range of your
counter 10 times. This prescaler has a
built-in preamp with a sensitivity of
better than 50 mV at 150 MHz, 100 mV
at 260 MHz, and 175 mV at 300 MHz.
The 95 H90 scaler is rated at ty pical 320
MHz. To insu re enough drive fo r all
cou nters, a post a mp . was built-in .

The prescaler has a self-contained power
supply regulated at plus-minus .08%. The
PD 301 is suppl ied withou t powe r su pply
if desired (i nput 50 ohms) (outpu t Hi Z).
The PD 301 has been tes ted o n the
following cou nters: Heath Kit 1 B1 01 
Heath Scientific 105 - Monsanto 105A 
Miida - Regency - Beckman - Hewlett
- Packard 524B ~ and many home
builts. In short, to this date we do not
know of any cou nter th at the PD 301 has
fail ed to work we ll wit h. All presca lers
are shipped in a 4" x 4" x 1Y," cabine t all
wired a nd tested.

of plast ic pipe in t he lawns a nd had no
trouble gl uing it toge the r with so lvent. I
plunged o n. Cross couplers would be used to
insure a perfect X. For a sim ple t wo element
quad I would only need 80 ft of 3/4 in. pipe
and 24 ft of 1/2 in. pipe , 8 couplers. 2 cross
couplers and a can of solvent.

You must reali ze that wit h us creative
types the thought is fath er to the deed, and I
was waiting outside Builders' Emporiu m fo r
opening hour Saturday morning. Naturally
the clod who runs the hardware section
leaped to the conclusion that I was embark
ed on a sprinkler job and offered to show me
the ne w pop-up heads. I favo red hi m wit h a
pa tronizing smile and allowed as how my
purchases were destined fo r a use fa r above
such mundane matters as lawn watering.

I struggled through the cash register line
clutching my lengths of plastic pipe with all
of the protective zeal of a missio nary carry
ing the native Chief's fir st born son toward
the baptismal waters. The bill was just und er
$15. What a wonderful thing the human
brain is! To think I had conceived this idea
and was about to witness its birth . I rushed
home and laid t he pipe out in the back yard.

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801
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We're

overwhelmed!
...but not surprised by your acceptance of

the new

TS-520

WE KNEW THIS NO-COMPROMISE, DO EVERYTHING , GO EVERYWHERI

TRANSCEIVER WOULD BE POPULAR . NOW WE ARE DELIVERING THEM II

RECORD NUMBERS. PLEASE BE PATIENT...WE HAVE ONE FOR YOU.

Here are 30 special reasons you will wa nt to own a T5-520. After you have operated
one, you wi ll dou bt less give us 30 more w hy you 're glad you own one.

1. Built-in AC power supply reliable withheater switch for 22. Full metering
2. Built-in 12 volt DC power supply mobile receive-only operation 23. Selectable SSB
3. Built-in VOX with adjustable 13. Built-in cooling fan 24. Selectable AGC operation for

gain, delay and anti VOX 14. Accessory ex ternal VFO & different modes
4. 1KHz dial readout accessory externa l speaker 25. VFOindicator light
5. Ultra stable FETlinear VFO 15. Built-in speaker 26_Built-in selectable AlCaction
6. Built-in noise blanker 16. Modern styling& functional for speech processing
7. Bui lt- in RIT circuit and RIT design. Modular construction. 27. Carry inghandle

indicator light 11. Amplified ALC 28. Rugged 6146 type final tubes
8_8 pole crystal filter 18. TUNE position increases tube li fe 29. Internal cross-channel operation.
9_Built-in 25 KHz crystal oscil lator 19. MaXimumTVI protection 30_Push button WWV reception

10. Provisions for optional CW filter 20. Built-in fixed channel operation Proven Kenwood quality
I I. Break-in CW with sidetone 14 channels) with indicator light and reliability
12. Completely solid state except final 21. Provisions for use with aVHF The price ..$629.00

section. Compact, lowcurrent, transverter subject to change without notice.

Accessori es: Externa l VFO-(VFO-520), External speaker - (SP-520), CW Filter - (CW-520)

Available from
Kenwood dealers

throughout the U.S,



tio n. Th ey have te nded to view my behav io r
as a little strange for some time, and this
latest exhibition did nothing to shake their
confidence in the opinion that [ was a prime
cand idate for the local laughing academy just
no rth of here .

I' ll admit it. I was undo ne. I laid the
whole thing down on the driveway and sat in
the su n, gent ly flexing my fingers along the
back of my neck . So metimes I get these
da mn headaches . . .

At times like these, ham radio can be
such a help. I we nt inside and fired up the
rig o n fiftee n. A W~ in Milwaukee came back
to my CQ. After the ame ni ties, I described
my plight in lucid terms. He immediately
had the perfect solution! "Yes, sir," he said,
"just cap the ends, fill it up wit h water a nd
freeze the whole t hing. It 'll be just as rigid as
you want. Ha, ha, ha," he cackled insanely ,
vastly amused at his cleverness. I complained
of sudden QS B and signed off.

After a few days I went out and dis
assembled the whole thing. The pla sti c pipe
is lying o n the ground in the far end of the
back yard . It can be had for a very reason
able price. It has been there for three years.

Subscribing to some idiot ic e thic tha t
postulates that adversity is mean t to
strengthen character, I resumed brooding
about how to put up an inexpensive quad.

In no time at all i t became evident to me
that I should have chosen material with
more strength, say like one-inch wooden
doweling. In order to insure success I de
cided to fiberglass the doweling. Better to
spend a little ex tra and be sure . I asked so me
of the boating types at work about fiber
glassing and was assured it was a relatively
simple operation.

Naturally, I was crouched by the door of
Builders' Emporium o n Satu rday morning,
money in hand, awaiting o pening ho ur.

The only problem with the doweling was
length. The longest pieces they had were
eleven fee t, two fee t to o short. This was
only a temporary setback. My fevere d brain
devised an on-the-spot fix . I picked out eight
pieces of 3/4 in . doweling. I would sim ply
drill out the ends o f the I in . doweling abo ut
eight inches and insert t he 3/4 in . dowel and
glue them together.
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Congratulat ing my sel f on my obvio us
problem-solving ability. I proceeded to the
sectio n containing materials for f'iberglassing.
Ho rro r! The prices! The boating types had
fo rgotten to te ll me I could have gold plated
the poles fo r less mo ney. A furt her compli
cation - Builders' didn't have the glass clo th
in rolls. I wanted the materials right then,
no t later. I bo ught two large squares of glass
clo th and th e cans of resin and se tting age nt.
I forgot to buy solvent fo r cleaning u p th e
resin. This time the bill was more impos
ing - $15.40 for the lu mber and $18.85 for
the fiberglass junk. Heck , wit h tax, it was
only a little over $35, a nd that's st ill a long
way from the $59.95 most quad kits are
advertised for.

I rushed ho me wit h my newest purchases ,
imbued with new enthusiasm, a blend of
overconfidence and plain ignorance.

I glanced at t he directions fo r fiberglass
ing. Admittedly, it was raining out and the
temperature was in the low 60's , but who
wants to split hairs over little things like
that?

I laid out the big squares of glass cloth
and began cutting strips for ro lling o nto the
doweling. No one had told me that glass
clo th has such a tendency to un ravel. In
short order the family room looked as if
Florence Nightingale had held a bandage
wrapping rally for the Crimean War. I
decided it would be bett er if I conducted the
actual wrapping operatio n ou t o n the porch
even though the weather was mise rable .

I had less troub le drilling t he ends of the
1 in . doweling to accept th e 3/4 in . doweling
than I had ex pected. (I was beginning to
develop a paranoidal expectation of trouble
at every step .) Realizing that I had weakened
the walls of the doweling wit h the drilling, I
wrapped the o utside with copper wire (No.
32 PE of course) and wrapped elec trica l tape
over the wire . The result would have pleased
a Watu si tribesman. It looked like a thirteen
and a half fo ot spea r.

I laid o ne of the spears between two
chairs and began the fiberglassing operation.
The trouble was that the three foot st rips of
glass cloth tended to come loose before I
could overlay the nex t strip and get it
started. I had liberally doused the spear with
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I made one right decision . The other
seve n poles would remain unfiberglassed . It
was raining anyway, so I couldn 't go much
further. Back down to Builders' Emporiu m
and th e purchase of so me epoxy paint.
Expensive as hell , but the paint man said it
would withstand anything. Only anothe r
$5. 15 which beats trying to fiberglass the
poles anyway .

While the epoxy pain t was d ry ing, I
zipped back down to Build ers' Emporium
(I'm well kno wn there) and picked u p two
three inch end be lls, a three inch threaded T,
and a twelve inch threaded pi pe. Then over
to the lumber sect ion where I got more
doweling to fit into the pipe sect ions . I
forced a five foot section of doweling
through the T joint a nd jammed an end bell
on either end. Another sec tion of doweling
was stuck into the bottom of the T jo in t to
make a mast. The end bells would be bolted
to some alu minum plates and the spreaders
att ached to the plates with C cla mps .

The pipe fittings were expensive and the
doweling wasn 't chea p either. The bill ca me
to $ 13 .7 1, but the end was in sight .

I was fo rced to wait for the next weeke nd
to assemble my masterpiece , since it was
January and too dark to work by th e time I
got home.

Saturday I st ru ng t he wires for the th ree
bands on each of the sec t ions. I had been
advised by co mpetent engineering tal ent at
the space factory where I labored that some
of the hams had successfully fed all th ree
elements with a single 52 n coax by bringing
the three driven eleme nts together at a single
feedpoint. This see med so simple I wondered
how it co uld work. It was simple . It didn 't
work . I tried resonating wit h my grid d ipper,
but I kep t gett ing sharp dips all over the
place and finally abandoned th is brief at
tempt at th e scie nti fic approach. I co pped
out and used three different coax cables, o ne
for each band.

I had sta rted another project , an " inex
pensive" home-built tower (m ore about t lnn
so me other time) and decided I would use
the firs t twenty foot section to test my
quad .

I rounded up my teen agers. all fo ur, and
we hoisted the asse mbled quad up o n the
tower. I stood back to ad mire my hand i-

W.i h : ilo x 86 4-· 5
COl/neil,Bluffs, 10. ) 1501
Ploon.:/ 712)323-0142
AI Ille liIi II,," _ Wt!J J K
Tue s 5(1t • Noon /SPill

-••

c!JCo66U
Jndusfru

My teenagers chose this moment to arr ive
horne with some friends. " Hey you guys,
look , it's the MUMMY ."' T hey all peered at
me. " I think it's F RANKENSTE IN," said
the youngest. " You're both wrong," the
eldest said fl atly , " can ' t you see the neigh
bo rs have ta rre d and feat hered t he Old Man
while we were go ne'! I to ld you they would
get him soo ner o r lat er. " They beat a hasty
retreat. There's a certa in look I get at th ese
t imes.

HAM II •.", ..-.>~
H. I . I P'ClAL $129. 9 5"' ...

CD44 ••,, 1.. ;:rn- ,,,,=,
H. I . '.fClAL $ 89.9 5

.............................................
THE HEAVY DUTY - HAM-II ... . 98 BALL BEARI NGS ,
5TEEL GEARS. pasIIIVE LOCKI HG BRAKE. . (29 LB 1 .

THE STANDARD DUTY - ( 04 4 so BALL BEARINGS.
5 TEE L GEARS . FRICTION BRAK E ( 22 U J ).

CONTl MUIp./C THE TRADI TION OF THE HEAVY-DUlY
CAST ALUMINUIIl . 1N-L1 NE- ROTORS . SU PPO RTI NG BIG
VERTI CAL LOADS ON TWO SIX INCH RACES& BALL
BEARIN GS. BOTH MODELS HAVE A HUSK Y 800 ItYLB
TURNIN G TORQUE.. THE STRIKING NEW CONTROL BOX
HA S A FRONT PANEL CALI BRATION CONTROL WITH
SEPAR ATE ON'OFF CONTROL FOR COHTI NOUS IiIETER
INDICATION AND INDIVIDUAL SNAP ACTION SWI TCHES
FOR EACH DI RECTION flOTATION. NORTH CENTER.

resin before start ing . The whole o perat ion
wasn 't going well. The resin got all over my
hands and arms. Bits of the glass cloth
sta rted to adhere to the resin . I bega n to
pan ic. More cloth . More resin . The spear was
beginning to look lumpy in places. I aban
doned all preten ce at co mpe tence. Resin was
puddling o n the con cre te floor beneat h the
spear. The resin on my hands, arms and
clothing was beginning to congeal. More
cloth came off on me. I felt like an old W. C.
Fields movie, trying to peel cloth o ff o f o ne
hand only to have it stic k o n the other hand.
I also felt like an ass.
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Slow Scan TV
Equipment Line.

@ LENSESMODEL 70A SSTV MONITOR

~-. '.
~~,CD

$295

$295

Displays amateur standard pictures from any SSTV
audio sou rce: station receiver. tape , camera. Six inch
(d iagonal) display .
Front panel controls for easy s tation operation . Con 
nectors for receiver, transmitter, microphone, tape.
waveform monitor . LED tuning indicator .
All solid s ta te except cathode ray tube.

® MODEL BOA SSTV CAMERA
Generates amateur s tanda rd SSTV pictures and fast
scan video for viewfrndera. Ample sen..ilivity in crdi
nary room light . Controls for con trast , brightness.
vid icon beam, s.~ s ignal level , black/white video
reversal and 1/4, 1/2, full frame selection.
All sohd s la le except vidicon. All s tation cabling in
cluded; requires su itable C- mount lens .

Focal Min. f
Length stops Min. Focus

Lens mm tAli 22 mal) (in inches) Price
A 12.5 I.. I. 1"
8 25 1.9 24

• 2'E 25 1.4 6
• 6'f ,. I.' 42 ."G '50 3.2 .6
• 8'H 20-80 2.' 6. $220

CD VIEWING HOOD
Two piece detachable hood . Fits monitor .,.,." ..
block outsid e light .

'2'
CALIBRATION TAPES
Three inch reel or cassette tape recording aid s setting
monitors a nd cameras to SSTV standards.
Casse tte $4 Reel $3

$239

ROBOT RESEARCH INC. 7591 Convoy Court .
San Diego, CA 92111 Phone 714 279-9430

® MODEL 61 VIEWFINDER
Displays Model fIOA or 80 Camera's fast-scan video
on s ix inch (d iagonal ) display to simplify selling
camera focus and field of view before and during
transmission. All solid state except cathode ray tube;
cabling 10 ca m era fast -scan output included .

[ROBOT]
All Rob01 eQuipme nl c ar
rie s a o roe · ye ar wa rranly .
Four e as y ways 10 ou r
Chase : cnh. C.O.D.. Mas
ter Cha'ge. BankAme , icard
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work . Alas' The weight of the No . 12 wire
was too mu ch for the 3/4 in . doweling. The
wh ole quad appeared to su ffer from ad
vanced arthritis. Although the ten and fif
tee n met er sections attached to the 1 in.
dowe ling were reasonab ly taut, the twenty
meter sec tion caused the 3/4 in. doweling to
be nd over at an awkward angle. The twenty
meter sect io n just wasn 't going to hack it. I
got up o n a ladder with a saw and methodi
ca lly cut the spreaders just above the fift een
met er attachme nt. The boom wasn't to o
t igh t in the end bells and so I was ab le to
sp in the spreade rs around until all eight were
cut down .

Standing amid the wreckage o f tangled
wire and stumps o f wood, I co uld feel that
funny headache in the back o f my neck
coming o n. There was nothing more I could
do that evening. I went inside and fixed
so me drinks. I drank all o f the drinks.

The next morning I decided I might as
well try out the remaining two bands. I
hooked them up and turned o n the rig. I
could hardly believe my ears. I switched over
to the Mosley vertical. The signal was S-5. I
switched back to the quad. The meter read
S-9 plus 10 dB. Fantastic! I swung the quad
around . The signal started dropping. It was
down to 40 dB off the side. Out o f sigh t ! I
was so excited I forgot about breakfast and
lunch. I was working o ne sta tion after
ano the r, first on ten and then on fifteen. By
early evening I was gracefully acknowledging
5-9 reports from Japan. One JA gave me an
S-8 , and I immediately decided he must have
inferior receiving equipme nt.

This was only the beginning o f a long line
of quad antennas in the three years that have
passed since that lovely Sunday morning in
January .

I found that the big end plates had a
windmill effec t , and I had steel st raps
welded to the end bells, whic h proved strong
enough to support the spreaders with mu ch
less wind resistance . Also I found that I
really need ed so rne matching device between
the coax and the driven e leme nt. A gamma
mat ch worked o ut quite well.

I began a long series of e xperime nts with
e le me nt spac ing fo r the individual band s. My
peerless en gineering had limited me to ten
and fift een . but I was able to sa t isfy myself
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that the quad is o ne hell o f an antenna when
it is tuned up properly . Generally speaking,
if you have a low SWR and are getting at
least 20 dB front-to-back , y o u are in good
shape. It is possible to get a higher fro nt-to
back at so me sacrifice in bandwidth. My
present quad is a three-element job with no
tuning stubs. I cut the reflector 5% longer
and the director 5% shorter than the driven
element and strung them up as clo sed lo ops
without any tuning stubs. So far, after a
week's testing , it seems to be working o ut
pretty well , 25 dB over S-9 in To kyo and 40
over in Guayaquil , Ecuad or.

I suffered through a few further reverses.
The wind blew the tower town and broke
one spreader, which I quickly repla ced . One
day at work I got a phone ca ll from the
youngest harmonic who plaintively relayed
the informat ion that my daughter 's horse
had go t loose , tripped over the guy wires and
the tower was down again , this time with
two broken spreaders. Small matter! Now I
knew I had a working antenna, and I
accept ed these trivial hap penings with
equanimity , not even the hint of those
headaches.

Honesty requires me to admit that by the
end of the year I purchsed the $59 .95 kit
from Polyquad . This finally got me on
twenty. Incidentally , I ran a series of te sts
while the quad was mounted o n a twelve
fo ot four-by-four. The twenty meter se ction
barely cleared the ground . In both Europe
and Africa I was o nly 5 dB under K6SHA
who is about two miles away . Since Casey
was running 2 KW PEP to a four-eleme nt
Yagi 6 0 feet up and I was barefoot with the
HT-37 , he should have been at least 10 dB
louder on power factor alone . Remember,
my quad is barely off the ground .

I gave the o riginal quad antenna to
W6UOD and his son, Steve WB6UHE. It was
really a minor investment anyway. Only cost
me $68 o r so , which any way you figure it is
only a few dollars more than those sto re
bought kit s . I don't care to discuss those
headaches o r the liquor bill. As the new
generation would say, "It isn't relevant."

That 54 ft all-wood white tower
though . . . but , as I said earlier, that's
another story.

. ..W6SUN
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Ralph W. Campbell W4KAE
405 Grani te Circle
Lexington KY 40503

RECONCILING

THE LONG

SQUARED

QUAD

R eferring to the August 1969 issue of 73
Magazine : The a rtic le begin ning on

page-IOI was the first full length compo
sit io n I ever had printed. Although another
paper was carefu lly rewritten fo r a non
paying journal , a nice check from the Editor
spurre d my research and experimen tation
which resulted in the final issuance of Patent
No. 3,49 1,36 1. This was the birth of the
Long Circular Quad, as we know it today.

Original work was performed with the
diagonal-square or " diamond shape" parasi
t ic-element quad; however, this approach
was abandoned for the circular loops. The
round model was tested free and the gain
and performance properties were jus t about
as ex pec ted, except for normalized fre
quency being somewhat lower than the array
was cu t fo r.

Th is artic le tell s about new research on
the o lder - diam ond - model ; and if it I
doesn't h erald a new brea kthrough in an
tenna design. at least it spells out th e danger
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zones to be avoided. The L.c.Q. theory has
therefore been more firmly established,
using circular elements . From our experi
ment comes two new ideas: 1. The function

Hand-made castin g-resin plastic insulators installed
upon 5/16 in . solid aluminum rod stock. This
work, which included aluminum welding at a local
sheet m etal shop, was perfonned "free " because
shop was supplied with TV samples!
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The Ultimate F.M. Transceiver

$995.00
A $ 100 depos it wi ll insure
ea rly delivery an d guaran tee

pri ce

Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in
your area that's in use.

And get a load of these other features that make the ultimate rig:

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard split (programmable) all from a single function switch.

• Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across Entire band
• Adjacent channel rejection (30 KHzl 100 db minimum
• Image spurious and intermodulation ( EIA ) 80 db minimum

• 10 pole, 13 KHz crystal filter
• Receiver Superhet, single conversion

• Frequency stability of 0 .0005%
• Built-in tone burst and PL encoders and decoders

• Built-in touch tone pad
• Full LED Digital readout •
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation

indicator and discriminator meter.

• Audio output 4 watts @ 10% THO
• Speaker built-in to left side of cabinet for maximum mobile reception
• Headphone jack for noise-tree mobile operation
• I ndependent selectable priority channel

• Built-in Auto CO
• Temperature range from _200 to 1700 Fahrenheit
• Size: 4" H x 8" W x 10" 0 Weight : 10 pounds
• One million channels (1000 Rec. x 1000 Trans.1

You owe it to yourself to go first class. Try an ESC 144
You deserve it !

15 II River Street
New Rochelle NY 10801

AMATEUR

(914) 235·9400

PRODUCTS DIVISION



Nine dram bottles used in preparation of large size
insulator m olding. Greased r od stock, cut to proper
length, is held in bottles with modeling clay and an
epoxy blo b from th e bottom Valspar Casting
Resin No. 8880~ was th en poured in . When dry,
glass was cracked off caref ully.

of the parasitic groups is compared to
standard waveguid e/mode concepts; 2. Co n
stant-phase boom length, with regard to the
nu mber of discrete direc tors in any given
group, is ex plained.

Curiously, th e 18 dBi we were claiming
fo r the original array resulted in 13 dBr, fo r
an over -the-dipole comparison, when im
provements were made. A sepa ra te article on
the II Element L.c.Q . is in the fi les of 73
Magazine ; and this is the antenna depicted
on the August cover. The II Eleme nt L.C.Q.
exceed s performance for a 2 15B long john
(1 5 element) Vagi by a full 3 dBr. All
models of the L.c.Q . in print can be scaled
for higher UHF frequencies, but it is of
prime importa nce to maintain proper cir
cumfere nce to wire-diameter ratios. On 43 2
MHz, my co nclusion is that a 4 ft. reflecting
screen may be needed to offse t increased
stray radiation behind the driven reflector,
fo r the same gain figures as on VHF.

Theory

For a lo ng time vertex-fed diamond
shaped elements have been used on the HF
bands. There was appa ren tly no difference
between this type mount for quads, or fo r
the kind with a sq uare-side parallel to earth.
This is fo r truly parasi tic d iscrete elements,
and not fo r driven parasitic groups. How
ever, from my experiments on VHF, it is
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Parent-part of mounting hardware is shown in
center of this photo. Note I had the seven
additional parts manufactured by a local sheet
m etal shop; af ter being fla tly refused help from a
well-known an renee manufacturer! Parts are plastic
insulator-to-boom clamps.

clear in my mind that an E-vector to
H-vector cancellation can occur as noticed
here , which must reconcile, especially in
light o f the fact that fo r both parallel and
diamond configu ra tions, the feed point is
classically correc t (i .e ., fee d connections
made to the middle of a lower parallel
member, o r at th e six o'clock vertex of the
diamond-shape , for desired E-vector polari
za tion to be horizontal ).

For the VHF experime nt, it seems that
we 've go t a waveguide-type mode propaga
tion similar to the TM (transverse megnetic)
field pattern for Long Squared Quad versus
the T E (tra nsverse elec tric) fo r the L. c.Q.
Subscripts are normally used below the TM
or TE letters ; h owever, since I cannot
accurately define which mode is whi ch , I am
content to mention only that the TE field
appears replaced by the TM field. If you
consult MIT's Prin cipals of Radar, or
NAVSHI PS No.9 00,0 18, a simple break
down is iIIustra ted. With this apparent
mode-shift , keeping the feed point the same
obviously results in cancellation - whi ch
was noticed!

Mode considera tio ns for discrete eleme nt
parasitic quads (not groups ) is not treated
because there is no commo n-driven energy
to be propagated. For the LCQ it is proper to
th ink of th is array as havin g propert ies of an
irradiated slo t-struc tu re. o r like several mag-
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net ic dipoJes stacked end-to-end on a single
boom. It is worth remembering that a
vertical magnetic-slot antenna radiates a
horizontaUy polarized Ecvec tor.

Constant-phase boom theory is another
concept derived from our work . Basically ,
this theory says that an increasing number of
parasitic , strapped circular elements may be
added (up to about 7 per gro up) as long as
there's the same spacing (boom length) as
there are quarter-wavelengths between the
discrete elements in the next group ahead .
Seven discrete elements have 6 ninety-degree
intervals, so the previous group boom

spacing must be 540 electrical degrees, etc.
To initiate another group on-the-boom re
quires an increase, on a per-group basis, of
90 electrical degrees so that array will
become proportionately longer as more
elements are added. Thus, the next group
out from the 7 element one will contain 8
elements at 630 electrical degrees from the
last element mounted. Since more than 7
elements could theoretically result in un
wanted side-lobes, you can conte nt yourself
with a to tal of 24 eleme nts VHF or 25

Close-up view of the rugged ferrite balun, construc
ted for the square quad. Although complete
balance of the driven diamond-shaped squares was
obtained, as well as energy propagated along the
structure, cancellation or cross polarization oc
curred.

Sub-Audible tone

(13 Magazine teA reponJ

.. . . . a m" ~1 for an~ont'

luillj?; an inexpensive
rt'{,t'i"t'r or II ~idl'hand

t r an scelver 011 our
('ro",dl"d CW bands,'

•

Encoder $8.95

KITS

Our Q·BOX MI d.. Nt. l.lU'", B"""';<Jth CONTINUOUSLY V.... RIABLE 1'0<11
30 H. lolmoot 100>< "".._ ' han moot 0"",,1) to 2 kHl , Ac .... hit• • [no coilo), r+o
in ion 10... NOl I 1><. 000boo"', Rudy to plug in.o ANY ,,,,,,I.,,,, . O,i... phon..
0< wk,. omp. Full inot ruetiono, In u," wo'Hl...,<!o . Plug",," inlOY OlJ' ,..,.i••,
lodOVI .. . Only S17.95 • $1 "'ippong in U.S. lAd<! Sal... TI' in Col.) 10 d-v
IrlOIWy bock Oo'••nlH. SEND FOR FREE LITERATURE AND TEST REPORTS.

AUTEK ~~,~~~=.:~~

• New! Plug-in modulator
puts the
Commun icator
transmitter on FM.

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

• Compact self-contained
modulator measures
4" x 3" x1YJ" .

• Co mpat ible Wit h a ll su b-audible lone sy stems such as
Private Line. Cnanne t Guard , Qu iet Channel, e tc.

• Glass epoxy PCB's & silicon xst rs throughout ,
• Any reed s, except special du al coit t ypes may be used :

Moto ro la. G. E., RCA , S.O,L ., Bramco, etc ,
• All are powered by 12 vdc .
• U se o n an y tone freq uency 6 7 Hz to 250 Hz
• Small size 1.5 x 4 x .75"
• All parts incl uded except reed a-nd reed socket
• Postpaid - Cal if . residents add 5% sales tax

COMMUNICATIONS SPECIALISTS
L __.LP..ll..!!B!!lOjlx..!l CA

• Works with Communicator I, II . III, IV
and GC-105, and other rigs listed.

• 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·52, HA-460. Specify transmitter
modeL California residents add 5%
sales tax. IHC-5/U crystal and 9 volt
transistor battery not supplied.)

• Send for free descr iptive brochure.
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elements UHF, with use of a passive reflec
tor. This concept is more fu lly exp lained in
Patent No. 3,49 1,361. I will make patent
copies available for $ 1.00 each, should any
one desire a copy of this document.

r-GATEWAY-
ELECTRONICS

8123·25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

13141 427·6116

3/$1.00
601i

oL62 - (large MAN 1) 0.6
inch - NEW $3.95

DL33B-3 - Triple 7 seq
ment, for calculators $2.95

MAN 1 or 0U07 TYPE

NEW $2.75

"-
I ', '

", ,
"

L.E.D.

L.E.D. INDICATORS 
RED DR CLEAR 351i
YELLOW or GREEN

THUMBWHEEL SWITCHES
STANDARD SIZE · 0 .5 x 2. 125 x 1.78
10 position deci mal $3.00
10 position BCD & compl, $4.00
End Plates (per pair) $1.45

MIN IAT URE SIZE· 0.3 12 x 1.3 x 1.3
10 position decimal 52.50
10 pos. BCD & cornp. 54.00
10 pos. BCD only 52.75
End Plates {per paid $1.00
Divider Plates 51.25
Blank Bodv s .30

12 VOLT REGULATED POWER SUP·
PLY - 1.5 amp-adjustable from 9 to 14
volts. Small, solid state. Ship WI. 4lbs.

$6.00

12 BUTTON TOUCH TONE PAD 
NEW - MANF. by W.E. wldiagram
ship WI. 1 Ib $19.50
200 PRV - 25 AMP diode bridge

$2.00
20 KV - .6 AMP diode (two 10 KV
diodes in asingle package) $2.00
30 KV - 1.2 AMP diode (two 15 KV
diodes in asingle package) $2.50

EQUIPMENT COOLING FAN - 115V
AC - 3" diameter - wlmounting
bracket - 3 Ibs. $3.50
55 Minimum Order. Visit us when m St. Louis.
Please include sufficien t postage.

Conclusion

Sometimes the best resu lts in indepen
dent research come from failure . The array
under discussion was just that, by amateur
standards. Out of two months construction
lime (to get "weird" parts by mail) plus four
months more in evaluation, new theories
were developed which are protected in my
patent; however, we don't mind if hams use
these arrays for non-com mercial purposes.

In retrospect it is impossible to get much
more gain from the diamond-shaped quad
with discrete parasiti c elements , fo r anything
you migh t b uild with more than 8 elements
(see Fig. I , page 101 of August 1969 73
Magazine) unless you use circ ula r loop s and
strapping. Horizontally square, strapped
elements will wo rk fair - I think - but the
mode may be wrong. Our patent was
allowed over the Wells' case, where inter
ference was encountered, so we know our
way works best!

Although not mentioned earlier, I recorn
mend HF users of cubical-quad antennas to
try the diagonal-square type of array in
preference to the horizontally-square. I
think Kirk Electronics, and Particularly
Hy-Gain's new "Hy-Quad" array are top-of
the-line. Always check the match with the
antenna mounted no closer than 1/8 wave
length above ground, on the lowest fre
quency (usually 20 meters) for unity
SWR AT THE ANTENNA TER
MINALS. The advantage of the diamond
shape on HF is probably a lowered angle of
radia tio n. Don't strap those elements!

. . .W4KAE

Construct ion

A great deal of time was spent in con
structing the array shown in photograph No.
I . Other photos show how I handmade my
own insulators from glass 9 dram pill bottles,
with a finished closeup of this work. The
5/16 in. aluminum elements were fluxlessly
welded, because of inferior quality of the
material supplied.
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Juge Electronics has spent 10 years now building a reputation for customer service .
In the past two years, this reputation has spread far and wide, and we've had a few
growing pai ns, but we feel we've cured them, and can sti ll deliver what we advert ise
... better than ever.

Amateur Radio is our profession, not a sideline. We maintain a large inventory,
which is now computerized to mi nimize backorder problems (we do have them
when our suppl iers just can't deliver), and keep our shop well stocked to maintain
you r rad io afte r the sale . Our compute r will also furn ish yo u a used gear lis t which
is current as of the prev ious day's business ... not a "padded" list of "what it will
cost if we happen to have it when you order."

We maintain telex links with almost all major factor ies to speed orders, service, and
answers to your quest io ns. Your letters are answe red normall y the day they arrive
(we admit to and apologize for some delays recently wh ile our comp uter was bei ng
put into operation), whether you are buying or just asking for some advice or help.
We don't publish a catalog .. . just haven' t had time to do that and give our kind of
personalized service. Your questions about equipment will be answered candidly 
if we think an ite m "isn't up to snuff", we'll say so, because we want you
complete ly sat isfied, or we'd rather not sell you.

We will check your gear prior to shipment if you request .. . just a li ttle added
insurance that you won't know the frustration of getting a brand-new radio which
doesn't work. We can fi nance through General Electr ic Credit or Swan's Credit
pla n, with 10% down. And we' ll tell you the tru th about any bac korders. If it's
going to be 6 mo nths, we' ll say so, not str ing yo u along. You'll find our serv ice
after the sale is excellent too.

Now obv iously this type of operat ion is expensive to run, and this is the only way
we're geared to operate. If you' re looking fo r the last doll ar of trade-in or the
lowest rock-bottom price, writing us is probably a waste of your t ime and ours: We
frank ly can't compete with the non-servicing ofsmall inventory dealers. But if you
fee l that spending several hundred dollars with a company entitles you to the
consideration of being dealt with honestly and quick ly, and being helped with
questions or problems, and treated like a valued frie nd . . . and you don't mi nd
spending a few extra doll ars to ge t these things, then write us today . . . you should
be a Juge customer! ! !

ED lUGE ELECTRONICS~ INC.
3850 S. FREEWAY 11181 HARRY HINES BLVD.
FT. WORTH TX 76110 DALLAS TX 75229

Closed Sun. & Mon.
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Carl C. Drumeller WSJJ
5824 N W 58th SI.
Warr Acres OK 73122
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Ilere '.< III/ ellsy Imy 10 ge l YOl/r II l/te l/ I/II 10 accep! II l out] - na t n rolly:

Y OU want you r antenna to take a load
from your t ransmitter, but there's on ly

one frequency at which it w ill accept that
load natura lly and with no undue urging.
What is that frequency?

You can fi nd that freq uency with an
antenna noise bridge invented by Ted Hart.
You'll need an even multiple of half waves
in your feedl ine if the ind icat ions are to be
meaningfu l. The same l imitation applies to
a grid-dip meter coupled to a loop at the

' transmitter end of t he feed li ne. If you want
to do itthe hard way, you can plo t a curve
with an SW R meter . . . and st i ll have the
probability that the curve really is d istorted
by feed line length factors .

If one rocks back on one's haunches and
considers the situation , what you're really
concerned with is the antenna's abi li ty to
accept power. O nce it accepts that power,
it'll radiate it , less th at very sma ll portion
that'll go out in the form of heat waves
because of ohmic losses. Now, it's
axiomatic that a reactive termination wi ll
not accept a load . So the point at which the
antenna accepts maximum power is the
point where its resi stance (resistance, not
impedan ce, not reactance) most nearly
matches the feed l ine's Impedance. you
hope that its resistan ce is almost all
radiation resistance, with a very min imum
of ohmic resistance, but that's neither here
nor there; you built th at rat io into your

antenna initia lly, and th is is no time to be
worry ing about it .

Now that you've bought the acceptance
of-power co ncept, you next consider how
you're going to judge it . Here's where you
want to keep it simple, keep it basic. W hat,
you ask yourse lf , is t he most simp le form of
rf power generator for the frequency I want
to use? You can't get any more simple than a
Hartley ! So build one. Use a tube big
enough to put out a couple of watts so you' ll
not have to squint too much to detect that
rf power. Of course, if you're dead set on
goi ng modern , there's nothing wrong with
using a big and husky transistor .

How to detect that rf power? St i ll
keeping it simple, you take a dial light bulb
or a f lashlight bulb and a single t urn of
insu lated wire . Put them in a series circ uit.
Loosely coup le it to the coi l of the Hartley
osc i llator . Couple it closely enough to get a
fa ir degree of light , keeping in mind t hat
you can determ ine changes in that amount
of light better when it's no t at fu ll brilliancy.

Now couple the antenna feed l ine loosely
to the Hartley's coi l , using another single
t urn of ·insulated wire. Tune th e osc i ll ator
slowly. When it hi ts the frequency at whi ch
the antenna accepts a load (takes power out
of the osci llator), t he light wi ll d im . Read
the oscillator's f requen cy w i t h your
rece iver. That's al l. You've f in ished the job.

• . .. W5J1
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BA LLANTINE 300 VTVM
$29.50

THE BARGAIN HUNTER'S SPECiAl
VTVM features 1mV to , OOV read

ings over a range from 10 Hz 10150
KHz with better than 2% accu

racy anywhere on the scale.
0 .5 megohm input

impedance .

DISTORTION ANALYZER measures noise as small as
100/LV 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, rI, carrier.
Military units in excellent condition.
MODEL TS-723 $125.00

OTHER BALLANTINE UNITS INCLUDE:

NEM5-CLARKE 1401
$95.00

MODEL 305 Peak Reading VTVM measures 1mV to
l000V P or p.p Irom 5 Hz to 500 KHz 595.00

MODEL310A Video VTVM measures l00"V to 1OOV from
10 Hz to 6 MHz ;: 2% $75.00

ANY HOBBYIST WILL LOVE TO TINKER WITH THIS TELEM·
ETRY RECEIVER. Operation at any frequency can be accom
plished by use of an inexpensive solid state converter ahead of the
receiver.

THE NEMS-CLARKE 1401 isa late model 215 to 260 MHz receiver
with a crystal controlled l si injection oscillator, variable 2nd oscit 
lator ± 150 KHz and selectable 100 /500 KHz IF bandwidth.

CAUTION: THESE 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 UN IT FOR TEN DAYS AND,
IF YOU ARE NOT SATISFIED, YOU MAY RETU RN FOR FULL CREDIT PAYING ONLY THE FREIGHT
CHARGES" . EVERY TECO INSTRUMENT IS CONSIDERED TO BEA GENUINE BARGAIN. BUTTHE
BUYER SHOULD HAVE ACCESS TO COMPETENT TECHNICAL TALENTS TO MAKE THE PURCH
ASE PRACTICAL.

SEND FOR THE LATEST "BARGAIN HUNTER" BROCHURE - ITS FREEl
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HP 233A

CAR RIER TEST

OSCILLATOR

$75.00

•• •

· f

A bargain hunter's delight. The HP
233A checks carrier current sY5""
terns and much more. This fine os
cnlator generates 3 warts output
into 600 ohms c:wer 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

$95.00

$50.00

$65.00

$75.00

$65.00

M ILITA RY ZM-4B /U
$75_00

$1295.00

THE FAULT-LOCATING WHEATSTONE BRIDGE with
mulliplying values of 1 /1000, 1/100. 1/10, 1/9 , 1/4, 1/1.
10 /1.100 /1 for resistance measurements and for vartey
l oop Tests; also settings of Ml000. M1QO and Ml0 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.

. ~.. .

... ......

. .::U

••• fI • • ••

SINGER (PA NO RA MIC) MODEL
SSB-3b

"I!'''::....
I I .
•

r'••

SINGLE
SIDEBAND
SPECTRUM
ANALYZER
2-40 MHz

'••"......e;:t .•
~ .• e o _ · ••• ••~ j

•
TEXTAONIC 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
50mV sensitivity ..
TEKTRONIX G Wide-band DC differential plug-in with 0.05V/cm
sensitivity and DC to 20 MHz frequency range ..
TEKTRONIX H Wide-band high-gain DC plug-in with 0.005V/cm
sensitivity and 15 MHz frequency .
TEKTRONIX L Fast-rise high-gain plug-in with 0.005Vfcm sen-
sitivity and 24 MHz bandwidth .

A comprehensive communications
systems analyzer with
five preset sweep widths
and continuousty 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.

TEe0 a subsidiary 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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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateu r. _
When you need to "get at" your antenna just tur,!!
the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized

after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world ... for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
<I!l afVISION OF ~~~

P.O . Box 2000 / Peoria. Ill. 61601 .
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J. K. Bach WB2PAP
Ivy HiJl R oad
Walden NY 12586
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llere urc several ni eth ods for making
eoeryth ing mateli everything el.se,

I mpedance-Matching" is a phrase that
haunts the electronics student. He may

ask half a dozen people before he gets any
kind of explanation of what it means , le t
alone what it implies. And the explanatio n
may be simply that "all impedances have to
be mat ched to each other ," which is oc
casionally correct, but more often wrong. He
may even be told that it takes higher mathe
matics to explain , which is com pletely in
error. Lower mathematics will do nicely.

This co ncept is not taught to beginners at
ali , though I think it should be, since it is an
important part of how things work . I myself
taught it to my Novice classes, to the
amused surprise o f my sponso rs .

Let me point out at once that the effects
of mismatch in impeda nces can be seen by
man, woman and child in the family tele
vision receiver. The antenna has a 30an im
pedance . and it is connected to a Oat ribbon
line of 300n impedance, and the o ther end
o f this line is co nnec ted to the TV set which
also has a 300n input im peda nce. All
matched : that is the way it is supposed to
'be. But let us assume that th e TV set input
impedance is actually 600n instead o f 300
for some reason - mist uning, tro uble or
whatever. Now the signal from the antenna
enters the line, goes all the way to the TV

to . .. , ... 4 ....... A

set , and most of it enters and makes a pic
ture. But the mismatch reflect s a sma ll part
of the signal back up the line all the way to
the antenna. Now the anten na is no t a per
fect match either ; it should be, bu t in prac
tice it can't be. Most of the reflected signal
goes into the antenna and is radiated back to
the transmitter and goo d riddance , I don 't
know a belter place for it. But a small frac-

•
tion is reflected from the antenna mismatch
down the transmission line again to the re
ceiver, where most of it goes in .

But the reflected signal, or echo , is late .
Meanwhile , the scan on the face of the tube
has moved a liltle, as it should , to pick u p
the next part o f the picture . And here comes
a late reflection of some thing already
printed, which prints on top of the signal
that should be received at this time to form
a " ghost." This image is faint , but annoyi ng,
especially if it happens to be an extra face.
Everyone has seen this. Yo u have to o -

•
remember?

There is a very simple trick tha t often 
no t invariably - remedies th is trouble . Take
a palm-sized piece o f alum inum foil from the
kitchen and wrap it around the ribbo n lead
near the set, like .a flat napkin ring. Watch
the picture whi le you slide this gadget slo wly
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TEMPO/lmlt
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-

So much for so little! 2 watt VHF /FM
hand held . 6 Channel capab ility , solid
sl ate, 12 VDC, 144-148 MHz (any two
MHz), includes 1 pair of crystals,
built-in charging terminals for ni-cad
c e lls, s-rneter, battery level meter,
telesc oping whip antenna , internal
speaker & microphone. $199 .00

TEMPO
6NZ

The CL-146 offers operation on the 146 M Hz amateur band . The
price includes a m icrophone power cord, mounting brac ket and
one pair of crystals . A full line of accessories is also available.
• 12 channel capabi lity . , 3 watts 0 1 a power savings 3 watts
• A ll so lid stale , 12 VDC ·144 to 148 MHz (any two MHz with
out retun ing) • Supplied w ith one pai r of crys tal s • RF out put
met er, S-mete r, receiver detector meter • Provisions for exter
nal osc il lato r • Monito r feature • Audio out put at front panel
-Intema! speaker • The Price : $299.00

Tempo's Commercial Line VHF transceivers offer
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.

TEMPOICL 146

TEMPOICL220 The Tempo 6N2 meets the demand for a
h igh power six m eter and two meter power
am pli fier. Using a pai r o f Eimac 8874 t ubes
it provides 2000 watts PEP input on SSB
and 1000 watts input on CW and FM .
Completely sel f-contained in one small
desk mount cab inet with internal solid
state power supply. built in b lower and RF
relat ive power ind icator. $695.00

As new as tom arrow! The superb CL-220 embodies th e same
general specificat ions as the Cl-146, but operates in the fre
quency range of 220-225 MHz (any two MHz without retuning) .
At $329 .00 it is undoubtedly the best value available today .

TEMPO VHF/UHF AMPLIFIERS
Tem po o ff ers a broad line of FM power
am p l ifi ers . Rugged, dependable and all
so lid state . Outputs from 30 to 120 Watts .

AVA/LABLE AT SELECT DEALERS THROUGHOUT THE U.S. Prees sub,ect to clYnge _1tIlout IIOIJCe



TABLE

ere hours for a one ampere rate, and a great
deal less for higher rates. The heat that is
lost in the battery does do some good - in
warming up the battery it speeds up · the
chemical reaction that produces the current
and so gives a power boost when it is badly
needed.

By this time , the heavy oil in the bearings
and on cylinder walls has loosened a bit , and
the engine turns easier. As the mechanical
load lightens, the starter-motor turns faster.
It generates more back-voltage to oppose the
battery voltage, so that the current from the
battery is less. Now lhe battery voltage goe~.

KE

Fig. 1.

PtPI

o

2.50 5.00 5.00 50%
o 10.00 0 0
o 0 10.00 0
.0990 .100 9.900 99%

2.497 5.767 5.236 43.28%
2.493 5.263 4.734 47.61 %

In cold weather, it doesn 't exactly spin
it - it groans and shudders and grinds, but it
does turn over, slowly . The ignition doesn't
work very well, since the voltage is too low.

And why is it low? Because roughly half
the voltage is being dropped in the battery
itself. This also means that half the power is
being lost in the battery! Under these condi
tions, the transfer efficiency is only 50%.
This is why a battery is rated, say, 100 amp-

Pg

2.50
10.00
o

.00 1
2.27
2.77

RI Rt I 12

10 20 .500 .250 •
0 10 1.000 1.000

cc co 0 0
990 1.000 .0 1 .0001

11 21 .476 .227
9 19 .526 .277

up and down the line, an inch or so at a
time, until the "ghost" is exorcised .

A friend of mine who is a pretty good TV
repairman, had a very odd case of trouble.
He checked the antenna and transmission
line, which he followed through the house
wall and across a clothes closet and thence
downstairs to the TV receiver. He couldn't
figure out why the line had been strung
across the empty closet, but an even greater
mystery was that someone had hung an or
dinary wire coat hanger on the ribbon line.
He took it off as a matter of course, and
went down to the receiver (see Fig. 1).

Here he soon found the trouble , which he
fixed. Confidently, he turned the receiver on
again, fully expecting it to work perfectly.
He got a hazypicture of poor quality. He
was trying to clear this up with just about
every adjustment the set had, when the lady
of the house came in to check on his pro
gress.

She took one look at the picture and ex
claimed, "Oh, somebody must've taken the
coat hanger off!" and dashed upstairs. This
was ridiculous, of course - there wasn't so
much as a kink or crease in the line, and the
connections were good. The line was all in
one piece.

Suddenly the picture cleared up and the
woman came back downstairs. He got his
money and left. When I heard this story, I
asked him: "And was that all she did? Put
the coat hanger back on?"

"I was afraid to ask her. Who knows
about things like that?"

Auto drivers see the effects also, es
pecially in the winter when they start their
cars. When they engage the starler switch,
the battery is connecled straight across the
starter-motor. This is wound with copper
bars instead of wire, and is as near to being a
short circuit in an iron casing as you could
ask. It develops over a horsepower to spin a
big engine.
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up In conseq uence, and the ignition has
e no ug h f or a nice hot spark and
VAROOOM! - the engine starts.

The only thing that could be done about
that 50% business would be to increase the
size of the battery . If yo u made it ten times
bigger, then the voltage would drop only a
little. But think of hauling all that big bat
tery around, and of the room it would take,
and what it would cost. Obvio usly, the solu
tion is too costly.

Some drivers trickle-charge their batteries
each winter night. (I do.) This puts a few
ampere hours into their batteries, but more
important, it warms them a little , making
more current available for morning starts.

An example of the op posite case is y our
local power com pany. What is the output
impedance of those big generators, do y ou
suppose? One thing is sure - the entire load
impedance of a big city won't match it , be
cause the impedance of the generator would
be much , much lower. If the impedances
were equal (matched) the big, expensive
generating machines would burn up literally
in seconds - they run warm as it is, but they
don 't dissipate more than a couple of per
cent of the po wer they produce.

When it comes to impe dance matching,
the local telephone company is the cham
pion. They match anything and everything
to cut refle ctions to an absolute minimum.
This means lines, coils, repeaters, test instru
ments, subscribers' telephones, the whole
wo rks. Even here there are exceptions : the
volume indicator meters which are used to
check transmission levels in broad cast sta
tions, recording studios and telephone of
fices. They are deliberately made high im
pedance so they won't load down the line
under test and drain the signal, at the sam e
time giving a fal se indication . And that is
exac tly the same reason your YOM is
20,OOOn per volt instead of a much cheaper
1,000n per volt resistance - accu racy and
minimum drain .

From this po int on, generalities won 't do ;
let 's try some of the " lower mathematics" I
mentioned . Figure 2 shows a sim ple genera
tor which may be a battery-charging genera
tor, vacuum-tube oscillator, o r almost any
thing that puts out curre nt and has an
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in ternal resistance of IOn: . You can't get In

behind this resistance in any fas hio n; this is
wha t you get at the genera tor terminals. The
voltage is a constant IOV inside th e genera
tor bu t the voltage you get outside depends
on the load.

Su ppose the load resistance matches th e
generator resistance (im pedances are the
same). Refer to the table: the top line shows
this condit ion, and rea ds as fo llows:

RI, the load resistance, is IOn . Rt IS the
total resistance in the circuit , 20f2. I is the
curre nt in the circuit, .SOOA. I x I is this
quantity squared , .250A. Pg is the power
lost in the generator as heat, 2.5 W. PI is the
useful po wer, the power in the load , also
2.5 W. Pt is the sum of these two, the total
po wer generated. E is the vol tage across the
line (generator terminals and the load, all the
same point). K is the transfer efficie ncy,
which you already know is 50%. This looks
very low, and usually we want to do a lot
better than this. So metimes we can't, or
other things are much more important, as in
signal transmission.

4.50
4.50
2.50

For
FREQ.

STABILITY
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For 1st class mail. add 20e per crystal . FOr
Airma il. add 25c . Send check or money order.
No dealers . p lease.

E

Fig. 2.

Look at line two. Here, the load is zero, a
short circuit. The to tal resistance is only
Ion the current I A, the current-squared I A,
and all the power is lost as heat in the
genera tor itself, l OW. The power transferred
to the short circuit is zero because there is
no resistance in it. The total power is, of
course, that in the genera tor, l OW. The
voltage across the short circuit is zero, and
the transfer efficiency is also zero . Not hard,
so far, just simple Ohm's law.

No w in line three we take th e opposite
extreme, or an open circuit . Load resista nce,
infinite. Total resistance, infinite . Current
zero, current-squared zero, power lost in
genera tor zero, power delivered to the load
zero, total generated power zero, voltage
equals the full 10V - no I x R drop.
Transfer efficie ncy is zero too.

Here comes the lower mathematics - to
make it easier, we'll use a load of 990n:

_ .lI JN F Hn 4 41



which will simplify currents and such. Load
990n total resista nce 1,000n, 10 mils
CO lA), current squared 100 IlA or .000 IA,
power lost in the generator is only a milli
watt (whee' ) , power delivered to load nearly
I jl OW, total power is exactly I jlOW, the
voltage is up to 9.900V (only 0 .1V lost in
the generator) and the transfer efficiency, K,
is a great big 99%. This is the kind of setup
the power company has. They are not
interested in maximum power transfer, but
maximum transfer efficiency. For this
reason they use big generators and run them
conservatively. Line I is the telephone com
pan y case. They must have minimum refl ec
tions and the power transferred is important.
The actual power involved is tiny, so they
are happy with 50% transfer efficiency - it's
a cheap price for what they accomplish.

Here comes the sticky part in line five .
Here we use I In load . Theory tells us we
should transfer just a little less power from
the generator to the load, and that the
efficie ncy should be a litt le less. And so it
pro ves; the curre nt I is a little less, but the
voltage E is a little more - how ab out

42

that?- won't they average out? - no , the
delivered po wer is 2.497W for a K of
43 .28%.

The last line tells the same story in
differen t wo rds; with a load of 9n, the
current is higher and the voltage is lower,
and the delivered power is 2.493 W, with a K
of47.6 1%.

Mathematicians wou ld sniff at proof like
this - it really does ta ke higher math to
rigorously prove the proposition . But we all
know instinctively that the po wer actual ly
does peak at ron, and that if you misma tch
the load even the smallest amo unt, the
delivered power drops off correspo ndingly ,
which is plenty good enough fo r our presen t
purposes.

Ho w good is your Ohm's law? Could you
make up a ta ble like this one to explain a
different but simila r case to someone else?
Reading the values and agreeing with them is
not quite the same as working them out. To
thoroughly understand this impedance
matching (resista nce-ma tching in this case,
same thing) theorem you should be able to
do all the pencil work too.

73 MAGAZINE



CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bard, W0KF
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• HALLICRAFTERS
• CLEGG
• STANDARD
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• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment
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$12.50

$24.50

$ 12.50

$24.50

$ 12 .50

$24.50

$12.50

$12.50

WIRED
PRICE

$9.50

$9.50

$9.50

$9.50

$9.50

KIT
PRICE

$18.50

$ 18.50

$ 18.50

9 12·435·1764

INC.
ALBANY, GA 31701

Shipping Weight 3 oz. $12.95 kit
$17.95 wired

Single 20 dB 2 d B

Sing le 17 d B 2.5 d B

Single 14 d B 3 dB

Single 20 d B 2 dB

Single 20 dB 2.5 dB

Doubl e 28 dB 3 d B

Double 35 dB 2.5 dB

Double 40 dB 2.5 dB

NOISE
STAGES GAIN FIGURE

2 mete r

2 met e r

BAND

6 m eter

220 MHz

220 MHz

10 m eter

-440 MHz

-440 MHz

DELUXE RECEIVER PREAMPS
Specially made far both OLD and NEW recesve rs, The smallest
and most p o werful single and dua l stage preamps ava i lable .

AUDIO AUTOMATIC GAIN CONTROL AMPLIFIER
Eliminate tone decoder problems due to in pu t signa l variations
and other problems caused by weak, strong or varying signals .
The AAGC·l will take signal levels between 50 mV to 5 Volts
and feed a clean rock stable signal to any decoder for perfect
operattcn .

Plea s e incl ude s uffici e n t
postag e fo r s h ipp ing

2212 PALMYRA RD.

DATA ENGINEERING

I is easy - it is equal to Rt divided into
10, Ihe generator voltage. Don't let t his
confuse you - the generator lOn and 10V
are equal by coincidence. PI is I x I times the
load resistance . How do you get E? Ohm's
law again; I times RI will do it in o ne step. If
K puzzles you , it is simply PI divided by Pt
and can be expressed as a decimal, or more
impressively, as a percentage. Unfortunately,
the only way to do arit hmelic is to do il.
Shortcuts are mostly longer, unless you are
wholesaling, such as when you make up a
table.

Another case of deliberate mismatching is
employed in some filters. You don't know
how much the filte r is actua lly mismatched,
of course. But the designers have discovered
Ihat if the mismatch is exactly the right
amount, the cutoff points are much sharper,
and it works better all around . So Ihey
specify the in and out impedances they want
you to use, and you use them. It is not wise
to deviate here if you expect resu lts.

One last case : Sometimes an audio ampli
fier must work into a specified load for
lowest distortion. Look up any big outp ut

triode in your tube manual - you will find,
under Class A conditions, that all output
triodes work into a load impeda nce of twice
their own plate impedance.

The reason is that as the load impedance
is raised from equal to , to twice the plate
impedance, the oulput delivered to the load
goes down slowly, while Ihe distortion goes
down pretty rapidly . The t wo-to-one mis
match re prese nts about the best co mpro
mise . At this value, the distortion is only
about 5%. However, this is mostly even
order stuff, which mea ns that you can get
rid of most of that by going to push-pull.
But even single-ended amplifiers sounded
pretty good, without reverse feedback or
filt eri ng or fooling around.

The pentodes had a lot more gain , which
eliminated a stage and made the amplifiers
simpler. Besides, they were th~ latest thing!

So this is the story of impedance match
ing and mismatching. If someone insists that
impedances must always be matched ever
more by Divine Law, be gen tle with h im.
Why destroy his illusions? He won't believe
you anyhow, unless he really wants to know.

.. .WB2PA P
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REMOTELY TUNABLE
DUAL-BAND
ANTENNA COUPLER

John J. Schultz W2EEYll
c/o RLC Inc.,
30 East 42nd St.
New York , New Y ork 1004

Fig. 1. Basic componen ts of the dual-band remo te
an tenna coupler system.

type and the direction of rotation is con
trolled simply by changing the polarity of
the mo to r voltage supply.
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ind icate the effec t of tuning the coupler but
a refl ected power indica tio n directly be
twee n the coupler and tra nsmissio n line is
mu ch more accu rate . It is also generally
easier to u se than a field-strength type
indicator wh en tuning. The indicator volt age
from the reflec ted power sensing unit and
the dc control voltage for the motor are
both tran sferred over a shielded 2 conduc tor
cable which is co mpletely independent of
the transmission line. The motor it self is a de

Coupler Unit

The coupler unit circ uit is sho wn in Fig.
2. The unit was designed for use with about
a 20 foot rod antenna on 80 and 40 meters.
As was men tioned before, the basic scheme
sho wn can be used with many coupler
arra ngemen ts. However, one should be su re
first tha t the coupler will properly tu ne
man ually with a given ante nna before any
atte mp t is made to control it remo tely .

As shown in Fig. 2, the transmission line
is link coupled to the loading co il. On 80
meters the variable capacitor is used to

-Til: I , I

l

INDI CATIOH
POWER SUPPLY

S i m p l i f i ed and inexpensive motor
operated remote control of tuning and

prOVISIOn fo r remote reflected power mo ni
toring are featu res of this couple r. The ideas
pre sen ted can be applied to a variety of
situations where remote con trol and band
switching of an antenna coupler unit is
desired while ut ilizing only a single pair
control cable for all remote control fun c
tions.

Instead o f running resonant feed lines or
the end of a vo ltage-fee d antenna into the
shac k, it would generally be bet ter to have
the coupler used remotely located and con
trolled . In many instances, this would avoid
most o f the problems of rf in the shack and
possibly permi t a more opti mum placeme nt
of the radiating portion of the anten na
system. In apartment situat ions, it may also
prevent TVl jB Cl difficulties due to being
able to use a coaxial transmission line to the
remotely located coupler.

Many schemes have been developed for
the remote con tro l of antenna couplers. One
can get involved with expensive motors,
special relays, elabora te co nt rol circuits and
the need for multi-conductor contro l cables.
The coupler described , however , uses inex
pensive components that rea lly make it only
sligh tly more expensive than a regular an
tenna co upler. The coupler is shown built
for dual band operation, but the ideas used
can be incorp orated into more elaborate
designs as required to fit a specific need .

Basic Scheme

The fun ctional units co rnp nsing the
coupler are shown in Fig. I. The coupler
itself co nta ins a rna tching network wi th
motor controlled tuning. The motor tuning
is also arranged to provide a switching fun c
tion . The reflected power senso r is simply
half an in-line SWR meter. One cou ld use an
SWR meter located at the transmi tter to
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allow tuning of the series resonant anten
na/loading coil circuit across the band. For
operation on 40 meters, the variable capaci
tor is placed on minimum capacitance. In
this position, the ro tor plate mates with a
contact placed on the capacitor frame , and
part of the loading coil is shorted out. The
slo wer change in reactance across the 40
meter band allo ws o peratio n over mo st of
the band without the need for additional
tuning. The de mo tor is coupled to the
capacitor by means o f an insulated cou pling.

The refl ected power sensor is fanned as
part o f the tran smission line. The pickup

L"'ST ROTOR P L"'TE

"""",."""" " .. .,

Fig. 2. Diagram of th e remo te antenna coupler.
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CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York's
Mail-Order Headquarters

Specializing in Two-Meter FM
and Quality Used Gear

Off ice a nd Sal esroom Hours b y Appo in t ment O n ly
24·Hout Phone: 607·533-4297

Sen d SASE [or Mon thly Listing of :
Used Equipment and Bargain Goodies

Trade-ins accepted o n both new a nd used
equ ip m e n t , Cash deals g et prepa id sh ip p in g in
th e Cont inental USA p lus a 1 5% d isc ou n t o n
the items o n o u r regular listingll!!!

COLUMBIA PA YS TOP $$$!
We need these today - now!

* SP-600 JX HAMMERLUNO RECVRS
* 618T COLLINS TRANSCEIVERS

P.S. We're also hungry for: Bendi x, Collins,
Tektronix, H-P, etc. lab equipment; late model
military elec. for ground. sea, air ; other good
gear. We pay freight ! Airma il condo & $$
wanted today - NOW! We're desperate!

COLUMBIA ELECTRONIC SALES, INC.
Box 9266-A; No. Hollywood, CA 91609

Phone: (213) 764-9030

Fig. 3. Details o f capacitor switch top view (A) and
back view (B) . Feedthrough is placed in capacitor
back frame such that rotor plate makes con tac t
with plates almost fully disengaged from stator
pla tes.

link is made some what longer than usual in
order to develop a rea sonable current over
the control cable back to the indicator unit
in the shack. The unit is not designed to read
the actual SWR, although this can be done if
one calibrates the system initially with
dummy load resistor simulating different
SWRs. Assuming that the SWR was checked
initially using a calibrated SWR meter, the
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reflected power in dicato r is only used to set
the mo tor driven variab le ca paci to r for
minimum reflec ted powe r at any given
operating frequency. If one does, however, FREEIC

With Every $10 Order*
• REDUCE YOUR PROJECT COSTS
• MON EY·BACK GUARANTEE
• 24 ·HOUR SHIPM ENT
• ALL TESTED AND GUARANTEED

ADVA ELECTRONICS

BOX 4181 ·C, REDWOOD CITY , CA 94062

Tel , 14151 851 ·0455

"MAIL NOW! Wiltl evelY Older 01 $10 or male, postmarked pnor te
6/30174 , FREE IC of OUI enoree mended.

ORDER TOD AY- All Items subject to pri or sale an d prices subject
to ctla nge without notice.

WRITE FOR FREE CATA LOG olfellng hundreds 0 1 serm
ccnducters 1'1 0 1 luted here, Send 10~ stamp.

TERMS: All orders prepaid. We pay pouage. $1.00 tlandhog ctlalge
0 1'1 alders under $1 0_Calif . residen ts add 5%sales tall .

3/$1.00

2/$1.00
3/51.00
3/$1.00
3/$1.00

52 .00

6/$1.00
6/S1,00
6/$1.00

$2.00

4/$1.00

10/Sl .00
6151.00
6/$1.00
2/S1.00
4fS 1.00
4/S1.00
4/$1.00
4($1.00
4/$1.00
4/S1.00
4/$1.00

$1 .00

• LI NE AR IC's:
709 Popular OP AMP (OIP/TO- !'! ) .39
723 Adjustable Vollage Regulat or WIP/TO-5 1 .75
741 FleQ_Compensated OP AMP rn IPITO-5/M IN I·DlPI .45
741 DuaI1410PAMP (OIP) .95
l M305 Pcsuve Voltage Regulator lTO-5) 1.25
MC 145B Dual 141 OP AM P {MINI ·Dl PI .95
Assoe teo Lmeers.ta t /709/7 23, etc. (4) 2.00

• FET's
N-CHANNE l ( l OW·NOISEI:
2N4416 TYPE RF Amphher to 450 MHz (T 0·72)
2N5486 TY PE RF Amp 10 450 MHz (plastic TO·I 061
2N5 163 TYPE Gen. Purpose Amp & Sw (T0 ,106)
2N4091 TYPE RF Am p & Swucn (T 0-106)
Assorl. RF & GP FET's. 2N5 163. 2N54B6.etc. IB)

P·CHANNEl
2N4360 TYPE Gen. Purpose Amp & Sw lTO ·106)

• DIO DES:
1N9 14 TYPE Gen. Purpose IOOVII OmA
tN3600 TYPE HI Speed SW 15V/200mA
1N4608 TYPE GP & SW 8DV/400mA
REC TIFIE R Stud Type 4QOV/5A
l N749 ZENER 4_ 3 Volt 400mW
1N753A ZENER 6.2 Volt 400mW
lN 155AZ EN ER 7.5 Volt 400mW
l N75]A ZENER 9_ 1 Vall 400mW
IN15BAZEN ER 10 Val l 400mW
I N965B ZEN ER 15 Val l 400mW
l N968B ZENE R 20 Val l 400mW
VARACTOR 1·3w @432MH z 2- 10pF

• TRANSISTO RS
NP N:
2N3563 TY PE RF Amp & OSC to I GHz lTO-l 06)
2N3565 TYPE Gen. Purpose Higtl Gain (TO ·l06 )
2N3904 TYPE GP Amp & Sw to 100mA (T0-921
Assolt . NPN GP TYPES, 2N3565. 2N3641 , etc. (151

PNP:
2N3638 TYPE Gen. Purp ose Amp & Sw (T0·l06)

\

Coupler Unit Constructor

The photograph shows the general layout
used fo r placement of the components on an
app ro ximate 8" squa re of wood which was
placed in a slightly larger wooden enclosure .
There is nothing critical about the construc
tion as long as one keeps the variable
capaci tor insulated. A small met al enclosure

also use an SWR in the transmission line by
the transmitter, there is a possibility of
having a mean s available to continuously
mo nitor the condit io n of th e entire transmis
sio n line/antenna system. For any referen ce
setting of the forward power ind icator on
the SWR meter by the transmitter, the same
referen ce reading from the reflected power
sensor in the coupler unit should be ob
ta in ed as long as all components remain in
good condition.

Remote Coupler Construction
The main coil is shown in the f oreground with

the link on the tet t. The feedth rough used for COR
swi tchin g can partially be seen on the backframe of
the variable capacitor. The coiled coax on th e left
forms the reflec ted power sensing unit wi th the
compon ents m ounted on the terminal strip.
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WEIRNU IN ELECTRONICS AND CHARGING FAIR PRICES FOR GOOD DEV ICES

Win up to $500.00 in cash prizes. -we jost bought 80.000 prime house marked devices at a low low price.
But OOPS ! Somebody goofed. We can't figure out what they are! All we know is that they are Fairchild ECl & that all
of them are good. 500000 we're genna pot all of you hams to work out there with an offer you can't refuse. $100.00 to
the first person sending us info rmation lellding to the arrest of our dismay; $1 per type entry fee co...en postage. hand
ling & 5 units to experiment on. type A. type B, type C, type 0, typeE, try one typel try all tvpes! but go go GOOO-

7400 series b Price Schedule

74HOO series 74LOO series 74500 SC! ries
00 .30 41 1.50 95 1.25 165 3.00
01 .30 42 1.25 96 1.25 166 2.50 HOO .50 LOO .50 SOO .80
02 .30 45 1.25 100 9.99 170 4.25 HOI .60 L02 .50 S03 .80
03 .30 48 2.00 107 .60 173 2.50 H04 .60 L03 .50 504 .80
04 .30 47 2.00 121 .75 174 3.25 H05 .80 L04 .50 510 .80
05 .30 48 2.00 122 .90 175 3.50 H08 .60 LOB .90 SI1 .80
06 .50 50 .30 123 1.25 178 1.00 HlO .60 Ll0 .50 515 1.00
07 .70 51 .30 125 .75 177 1.00 Hll .60 L20 .50 516 1.00
08 .30 53 .30 128 .75 180 1.25 H2O .60 L30 .50 520 .80
09 .30 54 .30 132 4 .25 181 6.25 H30 .60 L51 .50 522 1.00
10 .30 60 .30 141 4.50 182 1.25 H40 .80 L71 .75 S64 1.00
11 .30 70 .40 145 1.75 184 3.25 H50 .60 L73 .80 565 1.00
12 .70 72 .45 150 3.25 185 3.50 H51 .60 L74 .90 574 2.00
13 1.00 73 .60 151 1.25 190 4.50 H72 .80 L78 .90 S153 3.00
16 .70 74 .60 152 4.50 191 5.00 H73 .90 L85 2.00
17 .70 75 1.50 153 1.50 192 2.25 H74 .90 L86 .75
20 .30 76 .60 154 2.00 193 2.50 H76 .90 L90 2.00
23 .50 83 1.25 155 1.50 194 2.50 H78 .90 L93 2.00
25 .50 85 1.50 156 1.50 195 1.25 Hl062.oo L95 1.75
28 .50 86 .50 157 1.50 196 2.50
27 .80 88 5.00 158 4.50 197 2.50
30 .30 89 4.00 160 2.00 198 4.25

32 .40 90 1.50 161 2.00 199 4.25
37 .50 91 1.50 162 2.00 odd de... ices at low low prices . . .
38 .60 92 1.25 163 2.00 Dual peripheral driven

8160 6-bit co mparato r 3.00
40 .30 93 1.25 164 3.00 75450 .80

85L12 LP gated dual J·K ff 1.00
75451 .60

8613 quad gated D If 1.00
75452 .60

86L93 pin for pin 7493 1.00linear Price Schedule 75453 .60
8810 quad TTL/MOS interface gate .7575454 1.00
8812 14V open collector hex inverter .75National"

Memories 8833 line driver 1.00

LM301 105 or mini .50 MM5260 9.25
8853 dual retrig. reset one shot 2.00

LM302 T05 1.00 1101 3.25
8880 Sperry decoder/driver 1.50

LM304 T05 t .50 11 03 a 8.75
SP380 bus receiver .50

LM305 T05 1.50 7489 4.00 (spec sheets free with order)

LM30 7 lOS or mini .50 8223 7.50
LM308 TOB 1.25 8225 4 .25
LM309 TOJ 2.00 74200 12.00 Notes . . .
lM311 105 or mini 1.25

Signetics·
a. e... en the factory can't test the 1103 properly, so, if

lM320 -5.2V T03 2.25 you get a bad one please bear with us. send it back for

· 12V T03 2.75 550 Dip 1.25 immediate replacement.

· 15V T03 2.25 555 mini 1.50 b. 7400 series parts available at 25% of list untested. No

LM380 Dip 2.00 560 Oip 3.00 guaranteel 10 ccs/tvce min. order.

LM381 Dip 2.50 561 Dip 3.00

lM382 Dip 2.50 562 Dip 3.00

LM3900 Dip 1.50 565 lOS or Dip 3.25 Requelt Orders
LM709 105 or Dip .50 566 mini 3.25 We sell many items not listed, & can obtain many not
l M710 Dip .50 567 rrnm 3.25 kept in stock. If you need any odd or hard to find le s,
lM7 11 Dip .50 odds are we can gel them. Please write.
lM723 105 o r Dip 1.00
lM741 T05 or Dip .50

WE IRNU
LM747 105 or Dip 1.00 -ecec sheets .2st each

-our complete catalog $2.00, free Box 1307
with order of $100. Colton, CA 92324

-Calif residents add 6% sales tax ph # {714J 882·5387
"or equivalent -add $1 postage on orders under $10 (ask for FA~NlE!l

Satisfaction guaranteed. All items except as noted have been precision tested by the latest equipment. We're so certain
you'll keep coming back once you·ve fried our quality that we make this amazing first order oHer: BUY $100.00 worth
of merchandise, choose $100.00 worth free.
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..
WANTED

SCELBI COMPUTER CONSULTING. INC.
ANNOUNCES

TH E TOTAllY NEW ANO THE VERY FI RST

SCELBI COMPUTER CONSULliNG. INC.
12S Edgefield Avenue

Milford. temeeneut 064S0
Phone: 12031 814·1573

MINI-COMPUTER
DE SIGNED fOR THE ELE CTRONIC/CO MPUTER HOBBY IST!

Kit prices for the new SCEl BI·8H mini -computer
start as low as $44O.00!

Write or phone for deta iled literature.

could be used just as well by placing the
capacito r or standoff insulators. The mo tor
shaft is con nec ted to the capacito r by an
insu la te d coupling wh ich fortunately mated
the 1/4" capacitor shaft and the appro xi
mate 1/8" motor shaf t. Actually , a sma ll
p iece of dowel with appro pria te size ho les
drilled in each end and the use of epoxy
cemen t will work just as well. The motor
used was a " ju n k box " item which works on
12V dc and with internal gearing, and the
fric tio n provided by the capacitor results in
a very slo w tuning rate. Surplu s and hobby- ~..~::::::::::::::::::::::::::::::::~
ist ou t lets are so urces for su itable motors.

MI LITA RY SURPLUS ELECTRONIC EOUI P
MENT.WE NEED RT-750/ARC-34C. RT-742 /
A RC-5 1BX. RT-698 /ARC-l02. RT-823/A RC
131 . RT-857 /A RC·134. RT-8591APX-72.6 18T •
GRC· l 06. VRC· 12, VRC·24, URC-9. ANTEN 
NA COUPLERS CU·1658A. CU-1669A. 490T
1. C-6287/ A RC-51BX CONTRO L BOX ES.
A LSO EOUIPMENT WITH APM, ARM, ASM
AN D USM PREFI X ES. TOP DOLLAR PAI D
OR T RA DE FOR NEW AMATEU R GEAR.

WRIT E OR PHONE 1704) 524-7519, BILL
SL EP, SLEP ELECTRONICS COMPANY,
P.O. BO X 100, OTTO, NORTH CAROLINA
28763.

.l
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FM Schematic Digest
A COL L ECT ION OF

MOTOROLA SCHEMATICS
Alignmen t, Crystal, and Technica l Notes

covering 1947-1960
136 pages 11 y," X 17" ppd 86.50

S. Wolf
Box 535

Lexington, MA 02173

- WE GOT 'EM 

CLEGG, COLLINS, DRAKE, SWAN,
YAESU, TEN-TEC, and many more in
stock. See us first for quick, courteous
service. Est. 1928 - MA STERCHA RGE -
HANKAMER/CARD W4WL

FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.O. Box 7287
Ashevi lle NC 28807
Telephone: 704-254-9551

Fig. 4. Diagram of indicator/power supply unit.
Batteries may also be used to power most small de
motors.

Alm ost any intermitten t du ty 12- 24V de
type that has been gea red down to 50 rpm
or less will work .

The rotor plate o n the capacitor nearest
the back frame of the capaci tor is ben t
slightly, as shown in Fig. 3 , to fo rm a slidi ng
switc h con tact with o ne end of a chassis
feed-through insulator mounted o n the capa
citor back-frame . A miniatu re chassis type
feed-through suc h as USECO no. 143 2 is I l!:~===~~~~~~~~~~==~
used. Any small piece of p lastic may be used
as a stop to preve nt fu rther rotatio n of the
rotor plates once the switch is engaged by
placing it ac ross the sta to r plates on the
same side as the switch (see Fig . 3 ). Epoxy
ce me n t should be used to secure the top.

The reflected power sensor is const ructed
by carefully slitt ing the jacke t away for
about 8- 12" at the end of the coaxial cab le
to be connec ted to the link . A length o f #20
ename lled wire is then manipulated under
the sh ie ld , the ends being co nnected as
shown in Fig. 2. The jacket is then replaced

_ JUN E 97~ 49
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Summary

The coupler shown was used with low
power eq uipmen t - up to abou t 100/1 50
watts. Fo r higher power levels, an increase in
the coil wire size, the insula tion path be
tween the motor and capac itor shafts and
the spacing of the capacitor pla tes will
p robably be necessary. The latter , meaning a
larger capaci to r, will probably also require a
heavier motor. Nonetheless, the basic con
struc tion can be modified as ne cessary for
any power level.

73 MAGAZINE

tha t minimum outpu t fro m it corresponded
to minimum reflected power indicat ion on
the conven t iona l SWR meter . Operat ion of
the motor should be checked with a leng th
of cable eq ual to that actually used fo r the
con trol ca ble. This is necessary to insu re that
the voltage drop in the cable is not en ough
to affec t motor to rque.

Operation of the unit is not complicate d.
but it does require a little practice since its
simple design does no t provide for auto matic
motor cu toff o r signa lling of motor posit ion.
By observing the speed of motor ro ta tio n,
one can learn to antic ipate wh en a comple te
revolution has been made. One position of
the cont rol switch on the indica tor u nit
should be marked " 40" (or so me thing sim i
la r) to indicate one extreme position of the
capaci tor. Then if one loses an ide a o f the
capacitor position, one can always return to
this reference point. Alternatively, if one
doesn ' t require the idea o f the capaci tor
switch for bandswit ching purposes, it can be
used to activate a p ilo t lamp o ver the cont rol
line. This might in some cases p revent
holding the motor against its stop fo r a
prolonged period and drawing excessive cur
rent wh ich could possib ly damage the
motor. A mo tor with an internal clutch
arrangeme nt ca n, of ,course. also be used to
preven t this possibility.

In general. there is no great pro blem
when tuning an antenna with a transmitter
since the reflected power indication at reso
nan ce is clear. This is not the case if one uses
an antenna only for receiving. Unde r fading
condit ions, it is often very difficult to
determine proper resonance of a remote
tuner by observing a received signal level.

CO~~ECTION TO
INS UL AT ED
STATOR PLATES

CO~~e:CTIO~

TO fR AME
(AOTORI

SP£CIAL
fEEDTHR'OUGH

~---'"
'----- worD"

rc
lO,ITA

r--- MAI ~
COIL

•

•

•

DC IIl0 TOR

LINK OVER MAIN COIL

C e:~TE R

CONOUCTOR

IJoISUL AT[O WIRe:
U~DER SHI[LD

JACKET
R[MOV[ O

and the length of cable coiled together , if
necessary , for co mpactness to fit the en
closure. The few compo nen ts for the sensor
are asse mble d o n a terminal strip.

Fig. S. Sketch of parts layout for dual ban d coupler.

main coil was established by trimming the
coil o n 8 0 meters and checking the frequen
cy range o f ope ra tion possible and the
variable capacitor . On 40 meters, the ca paci
tor switc h was engaged and the coil to p on
the main co il esta blished. These test s were
done with a convent ional SWR connected in
the transmission line immediately before the
cou pler which was mounted in its o pera ting
position. Simultaneo usly . ope ra tion of the
reflec ted power sensor was checked to see

Adjustme nt and Operation

As was mentioned before. one should be
su re first that a coupler ope ra tes properly
manually befo re an atte mpt is made to
remotely control the unit. In the case of the
unit described, the numbers of turns in the

Indicator Un it

The indicator units contain o nly a micro
ammeter and pote n t iome ter as a reflected
po wer indicator and a dual polarity source
fo r the tu ning motor. Batteries may be used
for the latter fu nction, although a small ae

supply is shown in Fig. 4. Some overvoltage
from the supply must be available in order
to accou nt for the drop in the control cable.

'"'



A PRACTICAL
GROUND SYSTEM

F. J. Bauer, Jr. W6FPO
P.O. Box 1086 .
Felt on CA 95018

FOR 160

Fig. 1. Groun d lead configurations. Wi th a given
an tenna, (a) r esul ts in a lower f requen cy than (b). . . .W6FPO

then using the cold water pipe wit h the
fo llowing results :

ANT. I
CO UNTE RPOISE 1.3 A
WATER PIPE GROUND O.SA

Care was taken to kee p the final plate
load the same fo r both condit ions. From the
above it is obvious that our ground is
wasting a lot of rf.

A m ult iple ground system was tried ne xt.
This consisted of three 8 foo t ground rods
spaced approximately ten feet apart and two
cold water plpe connec tions also spaced ten
feet apart. The results were as foll ows:
GRO UND SYST EM ANT. I
I water pipe O.SA
2 water pipes 0.7A
each ground rod 0.6A
2 grou nd rods 0 .8SA
3 ground rods 0. 9SA
combining grou nds I . IS A

This' compares very favorably wi th the
antenna curent obta ined with the counter
poise and it can be assumed that the ground
system is just about as good as the counter
poise wire as far as losses are concerned.

The soil at this location is largely decom
posed granite - not particularly low resis
tance without benefit of rock salt or copper
sulphate treatment. After the above expe ri
ment, we decided against trea ting the soil
and, mu ch to our surprise, the anten na
curren t varied only about 10% from wet to
dry seasons. Th e two ground lead configura
tions used are shown in Fig. 1. As a matter
of passing in terest , configuratio n (a) reso
nated the antenna 75 k Hz lower in freque n
cy than configurat ion (b). Configu ratio n (b)
was finally decided up on at this statio n,
since it was assu med that less "antenna
effect " was present becuase of th e higher
resonant frequency .

'"

•
WATE R PIPf f lCPOSf D
AT TWO POINTS

GR OUND ROO

•

,.,

GROUND ROO

G round systems fo r 160 may be any
thing from a simple cold water pipe

."connect ion" to an elabora te system of
.buried coppe r radials, second in performan ce
only to a salt water marsh. For obvious
reasons, such an ideal ground is impracti cal
fo r most of us, so this poses the question of
how good can a " make 40" ground system
really be? This problem came up while
experimenting with a vertical an tenna fo r
160, which is a quarter wave radiator
normally working against ground.

First we needed something with which to
compa re our ground system. Since we had
no " ideal" ground system available, it was
decided to compare the antenna current
when working against ground to the current
obtained when working the antenna against
a single wire counterpoise. The radiat ion
pattern was of no concern - only the a.nten
na curren t was 'measure d at the same point
in the antenna for both condit ions.

First the anten na was grid dipped , using a
cold water pipe ground. The resonant fre
quency was noted and a single horizontal
wire was adjus ted in length until the antenna
resona ted at the same frequency as with the
ground connection; in the writer 's case ,
1990 kHz.

The transmitter was next loaded into the
•

antenna first using the counte rpoise and
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IC·21 .. ·· 2 4 channel caPability, with 7 c h a n n els s u p.
plied. It' s MO SFET tront end provides be.ller than
.auv s e n sitivit y 0'1.1 20 db quietinQ. 5 heli cal lilters vn 
tueuv e ll mh14le Jntermodulatl on.l:Sutit in A C and D C
p o wer s upplies. Modular c o o e rr u c uon . 01 cou r s e .
Man y oth e r le a ture s m e k e the I C · 21 a Qreal tw o
m eter trene c e iver,

IC·230·· ··6 7 chdnnels with 3 0KHz eeoereuon lor
s implex OP4Jrd tion Irom 146. 01 to 147 . 9 9MH z, syn
thesized w ith IN OUE' S unique Pheee Locked Loop
(PLU s yste m . O n e s w itc h puts y ou up o r down 6 00
KHz lor use wUh receetere . M odular constr u c tio n
maites service a s nap, it it' s ever needed.

Hall cdl Hl ter e , MOSFET Iront end, and e n Automenc
P r o tection C i rc ui t. fo r the hndl Iran s iato r s • •are o nly
som e o f the o u rs ta n d m c teeture s 0 1 the IC-230.
It's the Qmt s y n thesi zed tw o mete r radio toda y,
and w ill s ti ll be to m orrow !

The I C · 3 P A Is d reQul(llted DC p o w e r s UDP l y fo r a ll
the IN O U E mobile t r a n s c e ive r s . Use It w ith your
IC· 2 3 0 lo r bee e o jae renon.T t ' s com ple tel y reQul(llted,
(lind c tve s you (lin tndreeuon o f It' s operaiinQ con 
dition; n o r m (Il l, 10\¥ vcttece, e e ceeetve c u rre n t . or II
the protection cir c ui t Il!I w o ritino. Thel!le e re s how n
throuQh the use o f eye catch m c indiC(lltor lamps .
There is als o e built In s pea ite r In the c a b i n e t.

IIIICOM!
INOU E CO M M .EQ U I P. CO RP.
3 -8 Kam iku razukuri -cho
Higa shi Sum iyoshi ·ku
Osa ka , Japan

Di stributed by:

ICOM WES T, INC. ICOM EAST
Suite 232-Bldg. 11 Di v ACS. Inc .
3 00 · 120thAve. N.e. Box 33 1
Be llevue. Wash, 98005 Richardson, Tex. 75080
1206)454-2470 12 1 4 ) 2 35·0479



Get the entire Inoue ICOM family
at one of the dealers listed below:

ALABAMA

Wolfe Electromcs
e,•• 358
Foley. AL. Jb530

ARK AN SAS

Ga vIn Elcnroni<;
5 1b Ridlle,OI y
linl.. Rock. ARK. 72205

ARIZONA

Ell 0« Enl..rpri\C's
12b12 N. 28th Dri ve
SUIl " J
Phoenix. AZ. &SON

CALIFO RNIA

Budd y Sales
Reseda . CA,

Buddy Sales
"COl uti. CA .

CDS EI~roni<"S &: Hobbie s Vnlld.
2JS Mitchell Dri.....
A,waln", CA . Q5J01

Communications He. dqua" ers . Inc.
9JO W. Wu hington Street
San Diego. CA . 92 103

G.r~· Rad io. Inc .
8lQQ O"iremonl M~ Blvd.
San D,ego. CA, 92111

Ham Radio 0u. 1~

Burlinllame . C A.

He nry Radio Company
11 240 w , Olympic Blvd .
Los Anll~des . CA . Q()()(,4

Henry R..dio Company
9J l N. Euclid Avenue
A naheim, CA. 92801

M ·Tton
Oakland. CA .

QU"n'rnl Elect ....' nics
San J05e. CA.

R. Oon..ld Hall & Son
R.....nide, CA .

SC'1C'Ctronin
I70Q Marh la n Road
Sa'Tlme-nlo. CA. 95S15

Sequoia 5,e 'eo
77J ·Kth Slreet
Arcad ia . CA. 95521

Sichel ~uipmenl Co .
24S E. Harri ~ Avenue
S. San Franri s.ro. CA. ssoso

Teletronin
San Jose . CA .

Web ' ler Rad io
Fresno. CA .

We~trom Engineering Co .
e,.. 1020
EW'Ond ido . CA. 92025

COLORADO

CW . Electronics ¥Ie~ Co.
1401 Blake Slreet
Denver. CO. 80202

CONNECTICUT

M..cu~ Com mu nicalions
134 E. Ce nter Slre'et
Manchester . CN . 0b040

flORIDA

Amateur Electronic Supply
11 21 Common .. 'u llh
Orlando. FL. 32803

Amaleur Rad io Center. Inc.
2805 N,E. 2nd Avenue
Miami. FL. 33 137

Amate ur Wholeu le Eloxtronin
IllII7 S.W . l19t h Tenace
Miami. FL. 33 1&5

lonJ' · ~ Radio
1159 N,W . 4bth Avenue
Lauderhill . FL. JJJIJ

GEORGIA

Brighl Eloxttonics
Bo. 15<>
l.ot!:an ,·ille . GA. 3024'l

IDAHO

Ro" DiMributin~ Co.
Pre'lOn. 10.

United Elect ron ics Wholeu lc
l ... in Fall s . ID.

ILLINOI S

Etick~n Communicali..,n,
JSOI J arvi,
Skokie. ILl. b007t>

Klau , Rad io. Inc.
11400 :-l . Pioneer Park ... ...
Peoria . Ill. b lbl4

Spcntonin . Inc.
1(l(lq GarfIeld
Oak Park . Il l. tlOJOol

INDIANA

Hnmi" r Elect ronic, . Inc.
Rt. 25. BO$ 40J
l erre Ha ute . IND. 4b()(l8

SlOry Elt'rtronic
441 Waln ut
Wabnh . I:-l D. 4t!'l'92

LOUISIANA

I'r",ton EIe"ltonics
M I Highland Drive
Houma, LA . 70360

MAINE

York~ Radio
Coun & Main
Houllon . Maine 04730

MARYlAND

CQM EllXtronic,
'lOO Crain H.. r - SW
Glen BurnIe . MD . 210bl

MICHIGAN

Audio l a nd
3btJ33 S. Graliot
Mr. CI"mens. MI. 4!lO43

MISSOURI

Ham Radio Cem eT
II.H 2 on-e Street
St . Loui, . MO . bJI32

'-10STANA

Con lev Radio Supply
Billin g' . MT. 5'J101

Ele,'t r ic Cil.v Radio Supply
Grear Fa n, . MT.

NEVADA

Wilson Eloxtronin
Hender..,n . xv . 11910S

NFW HAMPSH IRE

Craig Radio
2<) Sherburne Av" nuc
Pon, mouth . N.H . OJIIOI

SEW MEXICO

Rnben FO' ler
80$ l 'l" . Slar RI.
TiJeras. SM . 1l7Q59

NEW YOR K

Adi.ondak Radio Supply
I~ W. M.,n Sueel
Am~l e-rdam . S .Y. 12010

B aT1"~ Ele<1 ronin
~ 1 2 BTOOId .. . ~'

N"..' York . ~ .L 1001 2

OHIO

Amateur f.[" 'tronic Supply
t N2'l Eud id
O",'dand, O H. 44112

Q ueen Cit" Benron.....
I~ McMak in A"enue
Cinrinn all . OH , 4S2J I

OREGON

Portland Radio Supply
Pon land . OR. 97205

PENNSYlVAN IA

Electroek b chanlle
JII E. Wal nut Sllefl
N. wares. PA. 19454

Ha mtroni....
40J.1 Bro n\ville Road
l r..vose . PA. 1'lO47

Kn s EIlXtronics . Inc .
2....02 l o.. n,hip Road
Drexel Hill. PA. l ClO2t>

SOUIH DAKOTA

A"e' ..,ry Specialist
Rt.I . BO$ 13
Rapid City . 5,0 . 57701

Burghardt Amale-ur Center
P.O . 80. 7J
Wal..n o.. n. S. D. 57201

IEXA3

Bella ire Elect lonic Supply
5204 B" lla.... Blvd .
Be ll a ire . TX. 77401

Dougla, Ele.·t.onic.
11 18 S.,ulh Staples
Corpus Chr ist i.I X. 78404

EIlXtronl(' Cen ter. Ine.
NN ~ . Haskell
Dalla , . IX . 75204

Ho.. ard Rad io
4235 N. First
Abilene . TX. 7%03

J ug" Elect",nic,
.1ll'iO S. Fr .. .·.
Fl . Worth . IX . 7t> 1I0

Tna, T...,hn io l Product .
Rl. 2 80s 324· 0
San Anton io, TX . 7112211

Trimble Electron ic,
1<)18 Man Ellen
I'ampa . rx. 7'lQb5

Yucca A' .......iale.
,bO!> Boeinll Suite E
El Pa..... IX . 7'9'-125

UTAH

Utah FM Sale.
Sail Lake Cily. UI . M Il 7

VIRGINIA

Sotthe-rn Va . Communicalion.
iN S . Edi..,n
Arlinglon . VA . 22203

William, Rad io Sa le~

l lJ Grand,n Ct .
lIam'ill" . VA . 24541

WASHINGTON

ABC Communicalion.
Seanle. WA . ~15S

ABC Commu nica lion s
Everen. WA . Q8200

Cnlumbia Communicalions. Inc.
Ke nne ",'i,·k. WA.

GDS EllXtron i....
Spokane . WA . Q<J208

HCJ Elenro nin. In, .
Spoh ne . WA .

Progress Elenronics
Longview . WA. Q8bJ2

Radio Supply Co.
S..ante, WA .

~atlk Rad io Suppl ~'
Seattle . WA .

WISCONSIN

AmaleUr Ekct ronic Supply
4828 Fond Du Lac Ave nue
Milwa ukee , WI . 5J21 b

WYO MING

Rule Communicalions
Laramie. WY.

LEC Eloxtron ics
P O. 8<.. 751S
PYeblo West. CO.

Elenronic Dist ributors. Inc.
1%0 P.d Street
Muskegon . MI. 4<u.4 1

IF YOUR DEAL ER DOESN7 STOCK ICOM EQUIPMENT,
LET THE ICQM DISTRIBUTOR FOR YOUR REGION KNOW.



Only STANDARD
sells more STANDARDS

than .......................•. ERICKSON!

M
E
T
E
R

and here 's
ANOTHER
ERICKSON
SPECIAL

SRC-826 MA
A better BEST BU Y than ever .

Handheld

Another Best Bur from Erickson

YOU SAVE

$369.00

$319.00

$50.00 ! !

Special

YOU GET Standard's 826MA, the best l Z-charmel
l Owatt solid state rig on the market, factory set up
on four channels plus crystal coupons for eight more
channels (J 6 of Standard's lifetime Astropoint crys
tolsl) 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 - at a GIANT $1 19
ERI CKSON saving ! !

Shipping prepaid for cashier's check or MO.

List Price

Our Price

$398.00

80.00

$478.00

$359.00

$119.00

SRC-146A with:

• Delu xe basecharger
• " Stubby " antenna
• Leather case
• Ni-cads
• 94/ 94. 34/ 94 and one
other channel of your choice

OU R DEA L:

826 MA list

+ 16 extra x tsts

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, Il 60076 (312) 677-2161
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WIDE- RANGE
ANTENNA TUNER

George Cousins VEl TG
R.R. 2 Box 18
Lower Sackville, N. S., Canada

receiver, an advantage which seems to
get lit tle attention.

The tuner can be buil t in a varie ty o f
ways, using circuits wh ich have proved to
be reliable over the years. However , to be
as useful as possible, the tuner should be
capable of either series or parallel tuning,
and should be continuously useful over the
entire 3-30 MHz range . All controls
should be operate d from the front panel,
and no bandswitching, coil changing, or
coil tapping should be required. The tuner
t o be d es cri bed satisfies t hese
r equ irem ents, and is also a neat,
good-looking additio n to any station . This
particular model was bu il t by Bill
Shearman, VE IAX, for use of both
a mat eur an d com me rc ia l m ann e
frequencies.

M ost modern ham rigs are designed
with single-ended outputs for direct

connection to coax-fed antennas, but there
are st ill many cases where a good
wide-range antenna tuner can be very
valuab le. The most obvious are :

1. To couple the transmitter to anyone
of the wide variety of antennas which
require high impedance feedlines, such
as V-beams, rh ombics, Lazy H's, Zepps,
folded dipoles, etc . This is especially
important when the QTH will not allow
the erection of several ante nnas, and the
use of a wire antenna and tuner will
permit multiband operatio n.

2. In moderate to severe cases of TVI,
where the high harmonic attenuation of
the tuner will be o f considerable
assistance.
3. To permit o ptimum coupling
between the antenna feedlin e and the

The
known

genera l circuit arra ngemen t is
as a "Z-matc h" and has been well

ur

FORWARD REFLECTEDA', '-V,
I";;~A '" IK,lW sz,.0'",

AI I RFCI, , 0 -500

J!l J~Am , 2.~ ".. "\.",A/

--{
,

!~Ii
, msc "AZ ,

1/ 16A
I looA

,, IW I A4, r. c:~ '04 ~K'"I '", IN34A 1.001

L _ _ _ - - - - - ;t - - - - - - - - J
e'
350 pF

"
"

m
SI- Q.P.O.T. HEAVV OUTV CERAMIC
S2-S.P.O_T. WAFER
LI-'-IIIT 10 AWG, 2 in_1.0 _,I -1 / 4 IfI LG PARAU.EL
L.2-'T 10 AWG, 1 - 1/2 in_I.D.t l -1 / 4 in. LG ,

MOUNTED OVER L I.
L3- l i T 10 AWG, 2 in_1.0., 2 -3/4 in. LG ez. SERIES
L4 -eT 10 A'MG, 2- 1/2 ,n.I.D. , 1-1/4 'noLG, ZOO

A'
MOUNTEO OVER L3. pF LI LZ OUTP

~ ~28ZOO/
oF

"

RF INPUT

SHIELDED ENCLOSUREr---- - - - ----- - - - - - --,
I CRI IC 3

Fig. 1. Overall schematic of the tu ner.
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.1O/ft

.25/ft

.07/ft

.25/ft

15.95
24.75
12.95

-'- -"--

on a "deslgn-It-yourself" an
tenna package from Henry Radio.

Simply put together the package
you want ... consisting of

an antenna, a rotator, a tower,
100 feet of rotator control cable

and 100 feet of coax cable. We
will quote you a money saving

price thaI's sure to please. Thou
sands have benefited from this

program since it was started
live years ago. You can also!

For many years Henry Rad io has been providing
a beam-antenna tower program for amateurs who
wanted an efficient but economical package.
Thousands have benefited from this offer in the
pest. Now Henry Radio has restyled and updated
its program to allow the amateur to design his own
package at savings even greater than in the past I

-===4=l=~TH 2 Mk3 .. 2 elemen t . 3-band beam 1 .9 5
TH3 J r.••. 3 element. 3-band beam 11 9 .95

Z DB1D-15A . 10 and 15 meter beam . ..•.... ... 129.9 5
<{ Hy Ouad .. 2 elemen t, 3-band Quad . . . . . • . . .. 169.95
(,:) 203 BA . . . 3 element, 20 meter beam . . . .. . . 149.95
>- TH3 Mk3 . • 3 eleme nt, a-band beam . . . 169 .9 5
I 204 BA . . . 4 element , 20 meter beam . . . . . 169 .95

TH 6 DXX • 6 element, 3-band beam . . . . . . . 199.95
Z 8 -24 2 element, 4-band beam . . . . . . . . .. 62.95

A K-3 T hird element for 8 -24 . . . . . . . • . . . 36.95
:E HQ-l H br id 4-band Quad . . .. . . • . . . .. 79.95

TA-32 J r . 2elemen t.3-band. Low power 73.15
TA·33 Jr . 3 e leme nt, a -band. Low power . . . . • . . 11 5.30

>- TA·32 . .. 2 eleme nt. 3-band bea m 103.00
~ MP·33 . . . 3 element. a -band, medium power 111 .9 5
(/l TA-33 3 element, 3-bandbeam 164.9 5
o C L·33 .•.• 3 element . 3-band beam 176.90
~ TA·36 ...• 6 element, 3-band beam . .. . 213. 10

CL·36 . .• 6 element, 3-band beam . . . . . . . .. • 216.45
C L·20 5 ele ment 20 me ter beam, 306.00

Z T8 -2A 2 e leme nt, 3-band beam , 11 9 .9 5
« T8-3HA •. Heavy duty T8-3A 159.9 5
s: T8-4HA Heavy outv. 4 element, 3-band beam 189.95
(/l M8-40H 2 element 40 meter beam 179.95

M510 . . 5 e lement, 10 meter beam . ... ...• 130 .00
0 8-32 .. 3 E/20M,2E / 15Mbeam . . 157.00

z M-420 . . 4 e lement. 20 me te r beam 18 7.00
o M-61 5 6 e lement, 1 5 me ter beam ..•... ... 16 3.00
~ M-240 2 e lement , 40 meter beam •... ..• . . 297.00

OB-65 6E/15M,5E/20Mbeam .........• 257.00
s: DB-54 .••• 5E/20M. 4E/15M beam 299.00

M-620 .. , . 6 e lement . 20 m e ter beam 387.00
DB-52 5E/20M. 2 E/40M beam 520_00

---RQIAIORS
CD R AR -22R Rotator . . . . . . • . . . 44.95
CD R C0-44 Rotator .•. •• 89.95
COR HAM-II Botatoe . . . . . . . . .... 149.95
HyGain .. 400 Rotator ...••...... . ... .. 229.95

· ~~t~T WER r in Alumin um T rs
:; ~ 7-40 . ... 7 sq ua re foot load , 4 0 foot tower .. .. . 252.00

o 7·50 .. . • 7 square fo ot load , 50 foot tpwer •.. .. 362.00
u 9-60 9 square foo t load , 60 foot tower ... .• 561 .00
~ 12-40 12 square foot load, 40 loot tower .... 332.00

15-50 .••. 15 uar I t load 010 t tower . . 532.00
MW-35 .•. 35' Self supporti ng , cra nk-up tower . . 224.00

X W-6 1 5 1' free standing, crank-up tower . . . 59 1.00
w T M-240 4 0 ' cra nk-up sky need le tower . ' 672.0 0
a:: T M-358 58' cra nk-up sky needle towe r • ....• 1186.00
l- LM-470D .. 70' Self supporting. cran k-up tower .•• 2297.50

TM·370 •.. 70' m t iz sk needle tower 2848.00
MM-40 40 ' crank-up tubular tower 2 19.95
MB·l0 _ Optional Iree standing base . . . 55.95
MF·50 Optiona l ra isin g fi xt ure . . . . . . , 69.95

o MRB..f30 Opt ional ro tor base . . . . . . . . . 129 .95
« MA-490 49 ' crank-up t ubular tower . ,. " 411.1 0

WHY BUY FROM HENRY RADIO? Over 40 l- MAF-40 Opt ional raising fixture 134.95
years experience. No finance charges If paid (/l MARB-40 . . Optional rotor base . . . . . . . . . . .. 28 1.80
with-in 90 days. Low interest contracts- a: MA-660 •.. 66' cra nk-up tubular tower . . . . . 1218.95
8%/yr add on (14% annual rate) • as long as l- MAF·60 •. . Optional ra ising fixtu re. . . . . . • 159.95

o d d I d MAR B-66 . . Optio nal ro to r base . . . . . . . . . 545.95
24 months 10 }lo own or tra e· n own pay- CZ-454· FS . 54 ' free sta nd ing cran k-up tower . 534.95
ments . Good used equipment . Nearly all CZ-47 1- FS 71'fre sta ndi n crank-u tower . 1043.95
makes and models of amateur radio equip- t--_CABLE
ment. Our used equipment carries a 15 day conductor rotator cable (A R-nR o nl y ) .

8 conductor rotator cable .. . .
~ialk 9~ h~ay9;~rrant~ a~d II mayd.~et trad~d RG-58 A/u Coax . . . . • . . • . . . • . . . . . .

ac Wit In ays or u ere I owar s ~=~R~G~-8~/~U~Co~'~X~.~.~.~.~. ~. ~'~'~'~'~'::'~' ~'~'~'~'~'::'~' ~'::'=~~the purchase of NEW equipment. Also ACCESSORIES
GREATER SAVINGS!!! Write for in terms- v e rn a un .
tion. We export all over the world so tnqulr- Trie x TB·2 Th rust Bear ing ....•• ... . . .. ..
ies are invited. Unadilla W2AU Balun - .

Literature o n the above items is available on request.
All p rices w ill be quoted FO B Los Angeles, cautomre
All pr ices are subject to change wi thout no tice .



known for many years. Two coils are used
in conjunction with a split-stator ca pacitor
to cover two frequency ranges at the same
time. This allows a smooth transition from
series to parallel tuning and no bandswitch
is required. An SWR bridge is incorp orated ,
and is in the input line at all times, making
tuneup a simple matter.

The tuner is built on a 10 x 17 x 3 in.
chassis , with an 8Y1 x 19 in. front panel.
Depending upon the power range of the
station transmitter. smaller components
could be used and thus reduce the size of
the chassis. However. the unit shown will
safely handle more than the legal limit o n
all bands and modes.

A close study of the photos and
schematics will reveal most of the
construction features. The input coaxial
line is first routed through the small
shielded enclo sure used for th e rf com
po nents of the SWR bridge . This will be
described later. From this enclosure, the
line is connected to the variable coupling
capacitor C I, which must be insulated
from the chassis and panel. A small vernier
dial drives this capacitor through an
insulated coupling and provides smooth
control. (To aid in sell ing the tuner to the
proper tuning point during rapid band
changing, calibrated vernier dials are used
on both capacitors along with a tuning
chart on the fro nt panel. )

The main tuning capacitor, C2A and
C2B, is mounted parallel to C I, but not
insulated from the chassis. A heavy-duty ,
two-pole, two-posit ion cera mic switch (S I)
is mounted on the front panel directly
under the two large feed through insulators.
The two coils are mounted at right angles
to each other between C2 and SI and are
supported by their own leads. Commercial
air-wound coil stock was used in this
model, which made this method of
mounting quit e f easible. However,
homebrew coils should be wound on
ceramic forms and firmly mounted.

The SWR bridge is built in two sectio ns,
one containing the rf pickup , diodes, and
matching resistors, and enclosed in the
metal shell at the rear of the chassis,
underneath. A small piece of terminal
board holds the components associated

with the meter. and the meter itself is
mounted on the front panel, flanked by
the sensit ivity control R4 and the
FORWARD-REFLECTED switch (S2) .

RF OUTPUT TO

I \/
\ TUNER CIRCUIT

C~: C'

PLASTIC
SUPPOOT

R'

OUTER
CONDUCTOR
COPPER
FLASH ING

1/4 in. .l 4 in.
COPPER TUBING

NO. 14 PICKUP
WIRES R2

Ir ,
-PLASTIC, ,

I ~
I SUPPOflT

CR2 CA

-, "'Y"

! ~
INPUT

Fig. 2. Construction of the SWR bridge. See text
for details.

The construction o f the rf sec tion of the
bridge can be seen from Fig. 2. The inner
line conductor is a 4 in. length of % in.
copper tubing. The outer line conductor is
a .flat piece of copper flashing mounted
under the tubing and secured to small
mounting bolts at each end of the
enclosure. Small square pieces of Plexiglas
are used to separate the two conductors,
with the tubing being inserted in holes
drilled in the center of the squares . Small
holes are drilled in the outer edges of the
squares t o hold the two pieces o f 14-gage
copper wire used for coupling the rf to the
diodes. A matching resistor is connecte d to
one end of each pickup wire. and a diode is
connected to the opposi t e end. The
resistors are connected to the outer copper
conductor, but the diodes are connected to
the two small feed through capacitors
mounted on the wall of the enclosure.
Small shielded wires run from these
capacitors to the terminal board, then via
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. . .VEITG-

TO
RECEIve..

Fig. 3. Proper setup [or using the tuner. The coax
line to the transmitter may be any reasonable
length, and a separate SWR bridge may be used if
available.

LOAD
co
M T.

DU""

ANTENNA REl...AY

5_ -
lltAHSMlTTER no«...,- i-

C.O.U........ LINt:

on each band , and then marking the
capacitor dial settings on the panel chart
for easy reference . Fig. 3 , shows the
setup required . With low power fed into
the tuner, adjust R4 for full-scale
deflection on the meter with S2 in the
FO R WARD position. Switch S2 to
REFLECTED and adjust CI and C2 to
obtain minimum reading on the meter.
There is considerable interaction between
the capacitors, so make sure they are both
set properly and that the SWR is as low as
possible. There is also a considerable
reaction on the transmitter's plate tuning,
so check this often and make sure it is in
resonance at all times.

This can be a slow proceeding the first
time, so only a small amount of power
should be fed into the tuner, and a dummy
load should be connected to the output
until the settings have been determined .
Then a short final adjustment with the
antenna connected will suffice. Because
there are no bandswitches or coil taps. the
setup is very easy to follow and should
result in an SWR of I : 1 or very close to it.

The unit was originally built to tune a
V-beam feeder, but has also been used on
several center-fed 80m dipoles to convert
them into all-band antennas, using 300n
TV ladder-line as the feeder. For the
amat~ur with a space problem, this tuner
could be the answer.

S2 and the rf filter (RFCI and C5) to the
meter.

Operation of the unit is similar to most
tuners: a matter of getting the unit set up

Update Without Annual Replacement
No need to buy a whole ne w book eve ry year
t o ke ep abr e ast of inf o rma tion in the fie ld ;
the " book wi t h i n a book" s t y le permits you
to update only as needed .

There has never been a no t her lIlanual l ike i t .
That 's why we undertook to put it toge the r I I
Once you have had a chance to pu t t he manual
t o use . you ' l l sta r t enjoying e lectronics as
a hobby , with f e wer unfin i s hed pr o jects that
could have bee n comple t e d had there not been
a n information gap I

Electronics Bench Manual
Introductory Price: $1795 Postpaid

- In U.S.A.

Send check or money order marked
"EBM" with your name and address

to:
TECHNICAL DOCUMENTATION

BOX 340

CENTREVILLE, VA 22020
70J - 830 - 1535

Virg inia r e s ident s pleas e add 4% sa les tax .

A High-Density Modular Document
No wasted space or words . Separate sections
a re removable in loose-leaf fashion -- books
wi thin a book -- mounted in a r ugged binder .
big enough to ho ld other Tdoc publications
-- o r your own notes .

Just by way o f example , t he s ection on hand
so lde r ing vas boi led -down from t he pract ices
o f the Ame rican Wel ding Society -- Commi t tee
on Solder ing and Brazing l NASA . USN . so l de r
manufacturers . the Bell Telephone System a nd
others . The section contains everything you
need to know about solder . fluxes . soldering
tools and techniques .

The re a re over 100 , 000 words covering t heory
a nd applicat io n of semico nduct o r dev i ces
diodes . t r a nsis t o r s . t he SCR/TRI AC. d i gital
and l i near i ntegr a ted ci rcui ts , oper ational
amplifiers . voltage r e gu la tors , cou nte rs a nd
decoders . and much . much more .

Sections also treat the vacuum tube and CRT ,
capacitors and e lectrostatic devices , r elays
and switches . electr omechanica l devices a nd
mechanical movements , ene rgy s ources . c able
and wire . T+++++

The all new Tdoc manual for electronics
experimenters and hobbyists -- 

Hore than two years in the making , Tdoc has
gathered the ~st practical and usable dat a
f r om industry , the O. S . patent Office . DOD ,
NASA , wrIS (Nationa l Technical Informa tion
Service) and others . Jam-packed with a l l t he
data needed by the hobby exper i menter at t he
be nch . From the o r y re fres he r t o app licat i ons
d i agrams , device char acteris tics , t able s and
formul as . cha rts and g raphs -- hundredS upon
hundreds of il lustrations .
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OLD ANTENNAS

John J. Schultz W2EEY
etc RLC INC.
30 East 42nd Street
New York NY 1001 7

AND NEW BALUNS
A ll te ll lla type", reju oenatcd I,y til" ase of toroid balu ns ,

Fig. 1. Variable impedance transformation balun
1 :4 to 1 :10 or more.

however, glance back in so me of the older
antenna man uals and magazines and find any
num ber of elaborate wire arrays to which
the same fee d techniques illustrated here can
be applied.

ANTENNA
(BALANCED)

R
_ 4 R- ,

K

ON 3- 4 WIRE

N = TOTAL TURNS OF
1-2 OR 3-4
WINDING

T'---o() 4--~o

COAX , Z = R

3

3.~
I ~

Variable Impedance Toroid Balun

A toroid balun is usually thought o f being
a I : I o r 1:4 ratio type unit. That is, going
from son unbalanced to son balanced or
from 75n unbalanced to 300n baianced .
But any toroid balun kit can also be used as
a varia ble impedance balun with transfer-

A nyone who has been in amateur radio
fo r ten to twenty years will remember

the days of elaborate " wire" antennas. New
comers can also gla nce in so me o f th e o ld
ante nna manuals and find th em replete with
" wire" an tenna designs. Wire ante nnas as the
name indicates, are simply more elaborate
antenna forms than a simple d ipole wh ich
provid e so me gain and directivity and which
were usually construc ted from wire hung
bet ween the necessary supports. The advan
tages to such antennas was primarily cost,
since relatively high gains could be achieved
for th e cost of additional antenna wire . All
sorts of collinear arrays. broadsid e arrays,
cu rtains, etc., were developed and used
successfully . The problems associa ted wit h
such antennas were many and one of the
primary ones was the often awkward feed
point im pedances of the antenna and the
requirement fo r a balanced feed . Open wire
lines had to be used to feed the antennas at
im pedances ranging from 150-600n and
then the balanced open wire line converted
via an antenna tuner to an un balanced
coaxial feed . For these and o ther reasons,
eleaborate wire antennas have fall en in to
disuse. Nonetheless, for the amateur who has
the necessary space and is primarily in
terested in working single-band DX, these
ante nnas can provide very good service at
minimal cost. Fortunately , the advent of the
toroid balun transformers with variable im
ped ance rat ios has also eliminated the feed
problem once associated with these anten
nas. The purpose of this article is not to
re-present every type of wire antenna array
developed . A few examples are given and the
use of a toroid balun illust ra ted . One can,
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2 METER TRANSCEIVER

* .-nobile

uhf/frn

* portable

* versatile

* solid state

02 1/2 WATTS OUTPUT

o UP T O 6 C HANNE LS

o SIGNA L SAM PL E R POWER

C I RCUIT, SAV ES BATTE R I ES

-O R-

O OPE RATES F ROM 1 2V EXTE RNA L

POWER SO U RCE

o FACTORY SU PPLIED WITH 146.94

SIMPLEX AND 34/94.

o SENSI TIV ITY 0.3 UV F O R 12DB SINAD

o ADJ CHANN EL REJECTION 60 DB,

SPUR IOUS SIGNAL REJECTION 60 DB

* fixed

60

WAA RANTEED AGAINST DEFECTS IN MATERIA L OR

WO RKMANSHIP FOR ONE YEAR FROM DAT E OF SALE

BY P A CI F IC O M. BUY D IRECT FROM P A CI F IC O M AND

OWN COMM E RC IA L QUALI TY. F ROM TH E MA K E RS O F

Q UALI TY MA R INE AND COMME RC IAL GEAR, COMES

A T W O METE R RI G O F THE SAME STAN DARDS.

MANUFACTURED IN THE US A BY

PACIFICOM
3939 Ruff in Rd, San Diego, Ca92123
(714) 565·7945
Mail to: P.O . Box 80845, San Diego, Ca. 92138
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mation rat ios grea ter than 1:4 possib le u p to
abou t 1:10. Fig. 1, shows a ty pical toroid
balun win ding. The instructions con tained in
any balu n kit can be used to p lace the initial
windings o n the toroid core for a I :4 balu n.
Note that if the co il tap o n the 3 - 4 wind ing
is placed at point 4, o ne has a normal 1:4
balun. If , ho wever , t his tap is moved closer
to the 3 terminals, the transformation ratio
o f the balun increases according to the
formula shown . For instance, if the tap were
placed at the quarte r way windi ng point
between 3 and 4, that is o ne quarter of t he
turns fro m 3 to 4 away fro m 4 , the
transformat ion ratio would be approxi
mately I : I O. A 50n unbalanced in put
would be transformed to a 500n balanced
ou tput. In a similar ma nner, the o ther tap
points can be figu red ou t fo r any impedan ce
transform ation ra t io .

L' ; §QQ"H,

I:" BALUN

50 OHM COAX

Fig. 2. Extended Double Zepp with balun feed .

Double-Zepp Antenna
The Double-Zepp an te n nas is a fo rm

o f exte nded dipole as shown in Fig. 2 , wh ere
the dipole elements are made as long as they
can be while still havin g the rad iation pat
tern of the an te nna not sp lit up and remain
at right angles to the line of the anten na (in

to-- ;\ /2

>14

-*-
OHM COA X

Fig. 3. Classic collinear array balun feed. See text
fo r ex tendinq antenna to increase gain .

and o ut of the page). T he gain ac hieved is an
easy 3 dB . A small phasing sec tio n is st ill
req uired a t the cen ter of the an ten na, as
shown before the connection o f a 1:4,
balun.

3{4'A Dipole

The 3{4'A dipo le o f Fig. 3, also has its
main rad iat io n at right angles to the line of
the wi re and produces 3 - 4 dB gain. This
form of ante n na may be some what easie r to
const ruc t than the Double-Zepp since the
balun (a 1:6 unit in this case) may be
connected directly at the cen ter of the
an te n na. The phase reversal stu bs between
the YlX e leme nts ca n be made o f simple
300n twi nlead shorted at the far end . The
antenna can be ex te nded with another 1hX

I
>14

1: 10 BALUNJ

'50 (»otM COAX

Fig. 4 . 314X folded dipole may be operated on two
bands if desired by using s tub switch .

ele me n t o n each end (and a ~X stu b to
con nec t to the adjacen t %A elemen t) to raise
the gain another d B or more. In this case , a
1: I 0 balun has to be used to feed the
antenna.

Dual Band 3{4'A Dipole

The 3{4'A d ipole shown in Fig. 4, can be
used either as a single band or dual band
an te nna . Its total length is 3{4 'A long a t the
lowest freq uency band used. If used as a
single band an ten na, the short ed ~X stub
shown is not required . If it is to be used as a
dual band ante nna, the stu b is made ~X long

-,-,
-,-, -,

1:10 BALUN.-/'

Fig. 5. Super loop or bi-square requires only sin gle
support and produces easy 4 dB gain.
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GLADE VALLEY SCHOOL RADIO SESSION
15th y ear - Jul y 27-August 9. 1974

Courses Taught : General Theory and Code
Advanced Theory and Code
A mateur Extra Theory and Code

Golf privileges at New River Country Club; also fishing

TRUi Y A VACA nON WITH A PURPOSE!!!
Peop le attended from the following sta tes and areas:
Nort h Caro lina. Sou t h Caro lina, Missouri, Ten nes
see. Utah . F lor ida. Ok lah oma, West Virc inia . Ala
bama . New Hampshire. Iow a, Distric t of Colu m bia .
Vermont Arizona, India na , O hio . Ne w Jerse y ,
New Y o rk. Massach usetts. Maryla nd, Virginia . illin
o is . Michigan, G eorgia . Kansas, Mississip pi, Nebras
ka, Ma in e. Kentu ck y , Califo rnia, New Mexico ,
Arka n sas . Te xas. Wisconsin , Lo uis ian a . O rego n ,
Co nnect tcut , Minn esota , Pe nnsylva n ia .

We have c hanged o ur name from Camp Albert
Butler to Glade Valley Schoo l Radio sessio n. We
a re no w lo cated o n the campus here in Glade
Vall t'y . North Caro lina. Sa me good fo od, sam e tin t'
inst r uctors - in fa ct, n othing has ch a nge d but the
name a n d lo cation.

'C.L. pet;;;; K4;NJDJRECTOR - --l
I Bo x 770 Elkin, N o r t h Caroli na 28 6 21 I
I " l ease sen d me the book/l'I ami opntica tion IJ/all /l I
I f o r the G lade \ ·alf.·v ,'khoo/ R adio Sl'.~.~ifjll . I

I Name Call I
I Add ress I
I I
LCity~ate/Zi~ =.J

-Touch·Call----_ _
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at the lowest frequency band . On the next
higher harmo nically relate d band. the stub
will act as a short circuit, si nce it becomes
Y.! X long, and allo w the an te nna fla t-to p to
pro perly resonate. Whether used as a single
band o r dual band antenna , it can be fed via
a I : 10 balun .

Super Loop

The large loop ante nna shown in Fig. 5,
can be mo unted from a tower o r o ther
support. It s rad iation is horizon tally polar
ized and broadside to the plane o f the array
(in and out o f the page) . The gain is about 4
dB in both directions. It can be fed directly
from a coaxial line via a I : 10 balun at the
base as shown.

I-- iV2-.I~.-- ~" --~- AI2 --j

'"

1:6 BALUNJ

eo OHM coax

Fig. 6. Th e six-shoo ter array provides 7.5 dB of
gain . L ower elemen ts should be ~X h igh.

Super Loop

Th e array o f Fig. 6 , is just o ne small
example of a curtain array including such
types as Sterba. Bruce Arrays, etc. The gain
that such array s can provide become quite
significan t if o ne has the space to ex tend
them o ne to two wavelengths. In th is case,
the array will provide a broad side gain of 7 .5
dB in both directions. The an tenna can be
fed at the point shown via a 1:6 balun . The
phasing line between the upper and lower se t
o f elements ca n either be o pen wire line o r
300n twinlead with a single twist.

Summary

Many o ther an te nna forms which present
a resistive impedance o n a single band but of
an awkward value can be fed via a properly
constructed balun , Other ante nna types
wh ich suggest themselves are V beams,
rhombics, hal f rhombics and single t ilted
wire antennas.

. . .W2EEY
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Thomas Niedermier WA8IYL
Box 163
New Washington OH 44854

A MULTIBAND

GROUND PLANE

LENGTI'lOF ELEMENTS NOT CRITICAL.
FEED WITH 4~O OHM OPEN WIRE FOR
USE 0f0 I O.I ~. 20 MET ERS

I ,,,,'
CB WHIP

T he last time strong winds turned my
homemade beam and removed the

teeth from the rotor gears, I decided it was
the last time. My fina ncial situation would
not permit procuring a good rotor, so an
inexpensive homemade multiband grou nd
plane seeme d like the answer. Having had
good luck with a water pipe as an antenna
element and a dielectric pipe union as an
insulator, I tried my luck at a plumber's
ground plane.

The anten na is simple to co nstruct, wit h a
little plumbing ability o r help. The top
sec tio n is an old CB whip antenna. These are

.. .WAS/YL

easy to come by . The whip is bolted to a
one-ha lf inch pipe cap by drilling a 3/8 inch
hole in the center of the cap . This assembly
is installed on an 86 inch section of one-half
inch pipe. A coupler from one- ha lf inch to
one inch pipe is used to add the remaining
12 inch section of one inch pipe . The overall
length of the vertical section is about 16
feet, but length is not critical.

Prepare the dielect ric union by welding
four 3/16 inch eye bolts to it for attachment
of the ground radials. I also added small eyes
to solder the ends of the radia ls. Another
sma ll eye is welded or soldered to the base
of the vertical section for the o ther side of
the 450n feed line.

The mast itself is 1\4 inch pipe. The
higher it is the better. The plane of the
radials must be at least Y.a wave length above
ground to be a true ground plane. The
radials serve as guy wires and should be at a

o
4 5 angle to the mast. T V mast brackets
were used to hold the mast to the house.
The bottom end of the mast is buried and
set on a steel plate. If you add some good
all-weather pain t , the antenna will stand for
years.

By feeding the antenna with 450n
open wire and using a rnatch box and a swr
indicator, this antenna will do a fine iob on
15, 10 and 20 me ters. My SWR is less th an
1.3 to 1 on these bands and the antenna can
be used o n 40 me ters with an SWR of o nly 3
to 1.

ee-
,n" ....

~,,',.....

I 1/4· PIPE AJolV LENGTl-l
FOR DESIRCD I'lE IGHT

16'-6"
TOTAL

OIElCCTRIC
PlPE llNlON

,,'
NO 10 WIRE

.:
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1he ID·1A isrit much to look at.

t
•

Until you look into it.
The HAL 10-1 A repeater identifier
was designed and engineered for
co mmerc ial service, in co mpli
ance with FCC identification re
qu irements. But its price is so
attractive that rad io amateurs inter
ested in FM are buying it , too.

The heart of any repeater identi
fier is its Read-Only -Memory. An d
inside the HAL 10-1 A is a unique
ROM - one you can easily re
program yo urself, shou ld you need
to change the call sig n. The
ID-1A's ROM capacity holds 39
dots, dashes and spaces 
enough for " DE" plus the cal l
sign. But there's a lot more inside
the 10-1A than that. TTL IC's are
used for high noise and tempera
ture immunity. Accurate tim ing
is assured from the 60 Hz VAC line

sou rce, or an interna l osci llator
- when the unit is operati ng on
12 VOC. And there 's a wide selec 
tion of 10 time intervals avai lable
to yo u (the factory-assembled
set is programmed for 3, 6, 12 or
24-minute 10 interva ls) . Code
speed is adjustable. The keyed
audio osci llator inc ludes volume
and tone controls , with a low
impedance output for driving the
transm itter microphone line and
a 2" monitor speaker. And there's
a rugged transistor switch to
actuate the transmitter keying
re lay or other con tro lle r.

The HAL ID-1A is available fac 
tory assembled for $115 or as
an assembled board /kit, inc lud ing
all parts external to the board
except the cabinet for $75. Look

into it. Better yet, order yours
today.

r-
EmJ
- HA~:m:u:c~:~-;;s c-;;;p~ l

Box 365 , Urbana, III. 61801
Telephone: (217) 359-7373

D Enclosed is $ (Assembl ed)
$ (PC Board/ Parts)
c anIette rs 1.0. Interval _min.

D Charge MaSle r ~~h,~,~g~e~#~~~D Charge BankAmericard II
M/ C Interbank II
Card Exp . da te

o Please send me the HAL cateroc.

Name

Add ress

City /State/Zi p
All prices include U.S.A. shipping.
Add $3 for air shipment .

L
Ill inois res. add 5% sales tax . L____________ _ .J

Now is the time for all good hams
to come to the aid of their code.

KB-ID for you .) The
MKB-1 kitis $170;

wi th the KB -ID
kit , add $29.

Come to the aid
of your code to
day - and enjoy

CW like never
befo re .

~---------------~
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r---------------.I EmJ HAL Communications Corp. I
I

Box 365. Urbana . Il lino is 61801 I
Telephone: (217) 359-7373

I D Enclosed is S (MKB-1) I
I s (KB-ID option) I

Call letters
I D Charge to my Master Charg e # I
I 0 Charge to my BankAmerica rd # I

o M/ C Interban k #
I Card exp odate I
I 0 Please send me the HAL ca talog. I

Name
I Address I
I Ci ty/State/Zip I

AU prices include U.S.A. shi ppi ng. Add $5
I for air shi pme nt. III. res. add 5% sal es tax. L I

-~-" --\1'.. -With the HAL
MKB-1, you can
send perfect CW
as eas ily as using
a typewriter, The
all solid-state
MKB-1 is a com
plete Morse key
board codetyper, wi th
code speed variable
from 10 - 60 WPM. Dat
to-space (weight) ratio is
also variable,

The MKB -1 is full of features, like a variable volume/
tone osci llator with internal speaker. Plus its own power
supply. Computer-g rade key switches. And it d rives
cathode or g rid -block keyed transmitters.

An available option is the HAL KB-ID automatic
identifier. Touch a button and " DE," followed by your
call is automatically transmitted, And you can add two
2- letter characte rs of your own, e.g., "73 OM ."

Assembled , the MKB-1 costs $250; with the KB-I D
option, add $40. (We'l l program you r call into the
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Frederick H. Vogel WN3QBK
500 23rd Street, NW #8-401
Washington , D.C. 20037

MOD QUAD

FOR FRUSTRATED

CLIFF DWELLERS

I f yollr lamllort! WOII'( bclicu« thut thut (o wer is IIdlllllly II
priceless Picasso se ll /p ili re - lhen read on , , ,

T his is ano ther answer for the ham who
h as a luxu ry apartment complete with

everything except permission to erect anten
nas on the roof or to run wires on the
building exterior. The idea was born when I
saw my clandestinely mounted mobile whip
hauled down from the roof of my 12-story
building, and 100 feet of my RG-58/AU
feed li ne tossed to the sidewalk with a
warning from the apartment manager. It was
almost enough to drive a reborn ham off the
air, but not quite enough.

I already knew that most makeshift an
tennas inside steel - reinforced concrete
buildings are pretty poor rf radiators, and
they are difficult to load without a good
antenna matching unit. Even a shortened
helical ground plane on a veranda suffers from
inductance and capacitance effects of steel
reinforcing and iron railings . At least, I
cou ldn't make it work acceptably in my
apartment.

My experie nce with quad antennas in
South America and Asia, however, had

.Il INF Hn4

impressed me with the quad's ability to
perform well near obstructions, so I decided
to try some kind of mo dified quad on my
balcony within the physical space limita
tions, the bu ilding regulations, and the XYL
house rules.

Many unsuccessfu l experiments and trials
led me finally to the happy answer : a
one-element rectangular quad using the
metal porch door frame for a reflecto.r. Its
worth is attested by more than 200 CW
novice contacts up to 5000 miles in distance,
including 30 states and 22 foreign countries,
all on the 15 meter novice band with my
NCX-5 throttled back to a legal 70 watts
input.

I am unable to explain the radiation
pattern of my Mod Quad. While my balcony
faces east and the quad loop is wholly or
partially shielded in other directions, never
theless I get good reports from almost all
around the azimuth circle, as if the radiator
were a half-wave vertica l in the clear. Several
hams have told me of simila r radiation
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....-
NOTES:
1. ALL CAPACITOR VALUES NOT
SPECIFIED ARE PICO·FARAD.

ALL RESISTOR VALUES NOT SPECI·
FIED ARE OHMS 1/4 WATT.
2. • NOTED VALUES ARE FACTORY
SELECTED. NOMINAL VALUES SItOWN.
3. L206, L208, L 20 9

b
AND L210 ARE

FERRITE BEAD. PLA ED OVER COM·
PONENT LEADS.
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Michael Frye WBBLBP
640 Deauville Dr.
Deyton OH 45429

40/00;
40/00;

Western Australia
Perth 10170;

New South Wales
Gosto rd 10170; Newcastle
Oran ge 10 /7 0 ; Sydney
Woolongong 10170;

G3ZCZ

All repeater channels lie between
146 and 147 MHz. Simplex channels
are 145.8 5, 146 .00, 146.15, 146.50
and 146_55 MHz. If you wish to order
such nonsta ndard US channels, I've
fou nd that Savoy can supply them
within two weeks and th at was with
out any special rush req uest.

Well, this month we've gone round
the world. Keep those letters co ming
and this column will become even
more in terest ing.

that of FM. The rig is called th e Liner
2. A somewhat sim ilar r ig is advertised
in the USA for 6m use . That does not
mean that FM is not popular , one
repeater has been on the air for over a
year now, and more are p lanned .
There is a lot of simplex activ ity as
well as I found when I was in London
for a very brief stay in January .

Prices of ham eq uip ment in
England are very different to those in
the USA, for example: Yaesu FT
101 B $649, in the US. It is $760 in
the UK. 2m FM cry sta ls, $3.75 in US,
$8.20 in the UK. Robot SSTV moni
tor - $295 as compared to $506 over
there, and so o n. One day it will be
interesti ng to compare the cost of ten
popular pieces of ham gear in d iffer
ent cou nt rie s, then comp are salaries,
and see for example how many hours
o f work are requ ired to purchase a
Fli bber 450 OX specia l.

VK3ZML wrote in with some up
to-date information o n the Australian
scene. For the latest information
write : Wireless Instit u te of Australia,
P.O. Box 150, Toorak, Victoria 3 142,
or te lephone (03) -248-6521 in
Melbourne, (021-435 -7951 in Sydney,
(08 )-261 ·4814 in Adelaide or
(072) -48-6142 in Brisbane. He also
passes on a list o f repeaters as follows:
Victoria
Bendigo 20180; Geelong 40/00;
Horsham 10170; Labrobe Valley
20180 ; Melbourne 10170; Mildura
40/00; Mount Macedon (Melbourne)
30/90.

Tasmania
Launceston 40100;

Queensland
Brisbane 4 0/00; Gold Coast 10/70;

73 MAGAZ IN E

Sou th Australia
Adelaide 40/00;

Orbital Information
Orbit Date Time Longitude

(Jun) (GMT) of Eq.
Crossing Ow

7430 1 0039.2 57.6
7443 2 01 34.1 71.3
7455 3 0034.1 56.3
7468 4 0129.0 70.0
7480 5 0028.9 55.0
7493 6 0123.9 68.8
7505 7 0023.8 53.7
7518 8 0118.7 67 .5
7530 9 0018.7 52.5
7543 10 01 13.6 66.2
7555 11 0013.5 51.2
7568 12 0108.4 64.9
7580 13 0008.4 49.9
7593 14 0103.3 63 .6
7605 15 (J(J()3.2 48.6
7618 16 005B.2 62.3
7631 17 0153.1 76.1
7643 18 0053.0 6 1.1
7656 19 0148.0 74.8
7668 20 0047.9 59.8
7681 21 0142.8 73.5
7693 22 0042.8 58.5
7706 23 01 37.7 72.2
7718 24 0037.6 57.2
7731 25 0132.6 70.9
7743 26 0032.5 55.9
7756 27 0127.4 69.7
7768 28 0027.4 54.6
7781 29 01 22.3 68.4
7793 30 0022.2 53.4

noisy at times. The equ ipment con
sists of Motorola Sensicon Receiver
and Tra nsmitter Strips with horne
brew power supp lies. The IOer, timer
and six cav ity duplexer are also home
brew. 25W of rf is fed to the four pole
antenna for about lOOW of erp. T he
reason that WR3ACH d id not get a
mention in the column was probably
because I didn't have 2 2/82 in the rig
at the time, after all there is a limit to
how ma ny pairs of crystals o ne can
put into anyone rig at anyone time.

A few miles from Pittsburgh in
Philadelp h ia there is a 19/79 repeater.
The repeater has wide coverage over
the southern part of New Jersey and
features a free au topatch o r local calls.
Access to the autopatch is by the use
o f the * button on the touch tone pad ,
wh ile disconnect is achieved by means
of the it button. Since everything
between * and ff is recorded, please, if
you use the autopatch, identify befo re
and after and du ring t he call.

Mobile VH F activity in the USA
seems to be 99.9% FM. That is not so
over in England . There, 2m SSB is also
popular and is helped by readily ava il
able com me rcial Japanese rigs. These
rigs featu re channelized comrncnica
tions (10 kHz) with VFO tuning to
get in between the 10kHz points.
Commercially made t ransverte rs also
ex ist fo r base station u se, and the
resu lting simp lex range 'Ne ll exceeds

AMSAT
NEWS

~TRAVE/ING
., ';it_., .,

••

When I was wrltmg about the re
peaters in the Pittsburgh area, back in
the February column, I apparently
forgot to mention t he 22/ 82 Re
peater. K3lS0 wrote in to tell me
about WR3ACH. This repeater is
accessible on the turnpike from mile
ma rker 30 (west of Warrendale) to
mile marke r 100 (between Somerset
and Donegal). Mo bile coverage of the
greater Pittsburgh area lies within a 35
mile radius of Churchill Borough,
however when driving in that area,
o ne is either in the valley or on the
top of a hill so that signals can get

" Space Science Involvement" a
54-page curriculum supplement i n
tended for secondary schoo l teachers,
is now avail able from ARRL Head
quarters. Produced by educators at
the Talco tt Mounta in Science Center,
Avon eN under contract from
AMSAT , th is curr icu lum source
ma te rial illustrates how AMSAT
OSCAR 6 can be used as a classroom
instruct ional tool.

For your free copy of th e book
write : Bill Dunkerley, c/o ARRL, 225
Main Street, Newington eN 06111 . Be
sure to specify how and where you
expect to use OSCAR 6 for educa
t io nal purposes.

The OSCA A 7. two 10m repeater
passbands (±3dB points) are: UPLINK
145.850·145.950 MHz DOWN LINK
29.40·29.50 MHz, 8EACON 29.50
MHz.

Amateurs who have Qualif ied for
AMSAT·QSCAR 6 W.A.S. Award are :

W3TMZ W0LER
K4TI DJ6RD/W9
W901 1 K2GUG
W8DX W6EJJ
W5VY W0NQO

Joe Kesser G3ZCZ
170 1 East West Highway, Apt. 205
Silver Spring MD 20910



With all th e 20 meter activ ity today. there is o nly one way to get your signal
in there. .on top, a beam. That means a monoband beam. If you want OX. 20
meters has it. and you won't have time for any other band. Get your signal in
there to be heard just a little bit better wit h th e all new ANTECH 20-3,
mono band, 20 meter 3 element beam.

With a gain of 8.5 d/B, and made with only top quality aluminum, here is the
way to make a big noise on 20. ...and the price is righ t.

(Coming soon. beams for 6 thru 40) Write : AN TECH
7750 KINGSBURY

Ban kAmericard and Master Charge welcomed CLAYTON, M O 63105

NOW AVAILABLE FROM ANTECH..

$JJ4.95
FOB ST. LOUIS

IF YOU WANT TO BE SURE THE
SIGNAL GETS THERE.....

NEW FOR 20m

MONORAND REAM
GO
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MARK/SPACE DEMODULATOR

FSK demodulator contains 2 active fiJt ers, saving space an d improving performance over designs that
use conven tio nal LC-tuned circu its. Filter A passes the space frequency of 2,025 Hz, while filte r B
passes the mark freq uency of 2,225 Hz. Th e o p amp operates open loop, sum ming the filt er outpu ts.
For a mark in pu t, the o utp ut transist or satu ra tes so th at circ uit loop closes. Th is c ircu it works fine on a
breadboard. Thanks to F. C. H ervey K4ETZ . f or su bmitt in g this circuit from the July 19, 1973 issue of
Electronics Maga zine.
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& more. Hou rlV Door Prizes

Mars Meetin~

Technical Sessions

•••

..

;J!;r RFC

sec . '

B+r\:;;:' )680 pF QJTP\lT

)>--) '"~.. ,-)

"""'~ '" m

+ 6 T09 V

RF PREAMPLIFIER

Th is un it offers 12 - 15 dB gain on 10m, and
a bo u t 20dB or more from 15m an d down . All leads
shou l d be as shor t as possible. Building it o n a PC
board should give good results. Ql can be any type
of transistor. The Beta shoul d be around 150+. f t
shoul d be 60MHz or better. Thanks to Mark Chun
KH6HPQ, for- this circuit

ROBOT SLOW SCAN

DRAKE TR4C

SWAN 700CX

GLEGG FM27B

HALLI CRA FTE RS FPM 300

COLLINS KWM2A

HEATH SB102 & 2QO

GALAXY GT 550A

HAL ST6

13) HY GAIN ANTENNAS

IH( AnANIA HAMHSI
and

G(ORGIA SIAH CONnNlION
June 8-9

ATlANTA TOWNHOUSI
10 th ST8Hl & I - 85
PRIZES

Ti<;kelllo Braves Basehall Frldav. June 7th

..,, • ,
L
I

"'

ca -r;i! CI r.
7

PRECISION OSCILLATOR
with 20 nsec SWITCHING

Courtesy o f S ignetics Ca taloR

,,,

RATIO
DETECTOR

27011

veo
T ERMINA

1± 6 %

aoo...
' 9 2N271l

SIMPLE SQUELCH CIRCUI T

This circuit is fo r use with a tube FM receiver.
The trensistor acts as a switch to turn o n th e first
audio stage. Par ts not listed are in th e receiver.
Labled parts are added. Thanks to L ael Nagurney
WA3EECIl , f or this circuit.

AMERICAN MA DE QUALlTY_
IMPORT PRICE

Model HRT-2

====~byRegency
S55WOODLAWN ROAD
1I1l COLN IL 626!>6 12I71735·126S

A-A-A SALES

Amateur Nel

WORLD 0SLBUREAU
5200 'aNIma Ave.• Richmond CA USA 94804
THE ONLY aSL BUREAU to hendle ell of
your aSLs to .nywhere; next door , the next
sUte, the nex t county. the whole world . Just
bundle them UP (p lea se errenge elphebeticellv)
end send them to us with peyment of ~ each.

A TLANTA RADIO CLUB
P.O. BOX 11555

ATlANTA GEORGIA 30305

WANTS TO BUY
All types of military electronics equip
ment and parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.

76 Brook side Dr ive, Upper Saddle River
New Jersey 07458 / 120 11 327 - 7640 .
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$22 .50
$22.50
$22.50

your

146·148 MHz
435·450 MHz
220·225 MHz

RINGO
RANGER

Co n version Kit to make
AR-2 in to a Ran ger
ARX ·2K - $8 .95

4.5 db Gain (re 1'2 w ove d ipole )
6 db Ga in (re 14 wave w hi p)

THIS 15 AN EXTENDED MODEL
OF THE WORLD'S BEST
VHF FM ANTENNA

ARX·2
ARX·450
ARX.220

'6V

4.7 1<

I,B I(

+6 V

2

MCI5 50 G

+6V

./" 1" '
8 roY~q;CT

,~I 1'J; rT7

rh C6.ro
.I~F

'-----, ;-----.-- 'WI.-_. +6V

100 pF

IN o---1f---._+.J
IN STOCK AT YOUR
lOCAL DISTRIBUTOR

101,F

2N4303

2 .7 K10 "

If you cannot instaU a good big receiving antenna,
try this substitute. It adapts the very weak signal
from a piece of wire, a lamp post, or a mattress to
the common 50-ohm receiver inpu t terminal.

vhf CONVERTERSuhf

Very sensitive c rystal ecrnrcued converters for re<:e iving the VH F bands with
your present re<:eiver o r transceiv..... . Ideal for OX, FM, Satellite recep tion or
for just talking to the gang. All have built ·in supplies for opera tion from
~ther 117 V AC or 12 VOC . 10 ~ter ootpu t is staodard. 8eaul ifully buill
aM carefully tested with mode-n eq uipmenl.

50 CA, 50 - 52 MHz , ., .. • • .. .. , , $85.00
1« CA, 1« - '48 MHz ••••••..••.. ..•. ...•... $85.00
220 CA, 220 - 225 MHz .•.•••.••.•.•••• .••.•.• . $85.00
432 CA, 432 - 436 MHz .••..•••.••..•.• ..•• . .•• $85.00

JANEL c.n " /ro supply a wide var~ty o f rea-ill/rig eqUl~nt for indusrrial
applications. Write orc"lI lor detaill.

A I/ i rems are pmrp;lid and guaranteed, Please order direct or write for our
free catalog.

START

HEARING the

WEAK ONES . .. ..6V

6

.,
1.8 '

C8
.01 }IF

J7
.2
'0'

,

5

MCl550 GLI

+6 V

' I~ C2 " y~
'" • ..J",.OOI

CI .t..!:.72--,c"'::~4 _.,....C7 rT7
,OOI)lf C5 .T m

OOITm
rh C6

.0 0 1

ALSO - W. n odc. lI full hne of sensitive PREAMPS!

This rf preamplifier is easily adapted to any ran ge
under 30 MHz simply by choosing appropria te
input a nd o u tp u t tuned circuits. @ JB~n~C~S~:~A~:J::;;;es

Telephone: 201·584·6621
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HERE IS A FIST FULL

of 2 METER POWER

American Made
Quality at Import Price

Model HRT-2
5 Channel, Narrow Band
2.2 watt FM Transceiver

Key to the
power squeeze.

$35

AUTOMATIC KEVER MODULE

'"'

t=antastic
buy--- -

CONTROL SICNAL COMPANY
-.. lfII, COLUM81A 'L, OENVER, OOlOll.o.oo IOlV

CALL NOW....
313-449-4367

Minimum Order 5 ROLLS

COMMUNICATIONS UNLIMITED
95 19 MAIN STREET P,Q BOX 463

WHI TMORE LAK E. MICHIGAN 48189

1000 ROLLS OF VIDEO TAPE

AMERICAN MADE...
PRICED WAY BELOW
RETAIL

1/2" x 2400 FEET

HR·2MS HR·ZI2 AR-2
8 Channel Ttanscan 12 Channel-20 Watt 2 Meter FM

2 Meter FM Transceiver 2 Meter FM Transceiver Power Ampl if ier

This light weight, "take anywhere"
transceiver has the "Regency-type"

interior componentery to give you
what others are looking for in

portable communications. You get a
heavyweight 2.2 wall signal . . . or if
you want, flip the HilLa switch to
1 wall and the receiver gives you
0.7 uv sensitivity and 0.5 walls

audio. Both transmitter and receiver
employ band-pass circuitry so that
power and sensitivity are maintained

across the entire band. Get one
to go... . only 00

'f;;r Amateur Net

~~~ELECTRONICS, INC.

n07 Records Street
Indianapolis, Indiana 46226

An FM Model For Every Purpose . . .
Every Purse

~flOM' ~
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RE-

*WEIGHS ONLY 26 POUNDS
*LONG LIFE FERITE HEADS
*EXTREMELY QUIET
*USES INEXPENSIVE 1/2"
TAPE

*HORIZ RESPONSE 2% MHz
*OPERATES FROM 110 VOLT
AC.
*SOME MODI FI ED WITH

LIGHT TO INDICATE UNIT
IN USE.

*STANDARD AUDIO·VISUAL
SIGNALS

A N I N E X P E N SI V E
LI BRAR Y OF TIlE T V
SIlOWS YO U LIKE BES T...

Y O UR FA VOR ITE TV
SHOWS. . . .

IT ONLY HAPPENS
ONCE IN A LIFETIME'

•

tape

build

BRAND NEW, AS IS...$399.00

ALSO, SHIBADEN FP-707 VIDICON CAMERA, WITH CRT
VIEWFINDER AND LENSES 12 VOLT D.C. REQUIRED AND
EXTERNAL SYNC...NEW COST $750.00, NOW $325.00
AC POWER SUPPLY AND SYNC GENERATOR FOR THE

ABOVE...NEW: $65.00
HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR
LIST, SASE

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
Store hours, noon to 6PM , Monday thru Saturday. (313-449-43671
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ON ORDERS OVER $25.00 DEDUCT 10%
All iteml o'e new. u,;uH d l urplus po'h - IUled funct ionol. SO' i"oKtiO!"l il
guor.nl..-d. Sh ipment w ill be m.de vi. "'" d u . m.i1-po" ~e p" d - in U.S.,
Con.d, .nd Mexico w ithin Ih." d.y' f rom rKeipl of o.de r.
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.75

.75
.45
.90

.45

.50

.45
.90
.65

1.50
1.75
.75

4/2.00
2.25

741 M
741T
741 Mini
747D
748M
1595
1596
3900
4136
4250T

CA3028
CA3065
CA3086
5558

1.75
2.00
1.25
1.25
1.25
2.00
1.75
2.00
1.75
1.00
1.60

.95

.75

JUNE SPECIAL

2.95
2.95
1.25
1.25
1.50

CD4042
CD4044
CD4049
CD4050
CD4116

LINEAR

LM318
LM339
LM370
LM371
LM372
LM374
LM380
LM381
LM382

555
556
723T
723D

.60

.60
1.25
4.00
4.00
1.25
3.20
5.00
1.35
5.50
4.00
.60

3.00
.60

1.75
6.00
1.20
2.95
2.95
5.00

CD4011
CD4012
CD4013
CD4014
CD4015
CD4016
CD4017
CD4018
CD4019
CD4020
CD4021
CD4023
CD4024
CD4025
CD4027
CD4029
CD4030
CD4035
CD4037
CD4040

BILL GOOBOUT ELECTRONICS

Adjusta ble d ual tracking regu la ted power
suppl y pa rts k it. O u t p u t .! . 1 v t o g reate r t ha n
2:. 1 7 v. Reg ulation bene r than 0. 5 %. O ut p u t
c u rrent up t o 2 15 rnA ba ck si de. Kit
incl u d es l i ne filter and in t ernally shielded
tra nsformer t o pro vide excellent rf ' and li ne
n oise rejec t ion . Output is s h ort-circ u it p ro -

BOX 2673, OAKLANO AIRPORT, CA 94614 tectec. For June only - $9.95. Orders
placed after June 30 - $10.95

TTL SPECIAL 9601 Monostable - $.65. 9602 Dual Monostable -
$.90

DTL SPECIAL Type 988 Monostable similar to 74121 4/$1.00

LINEAR SPECIAL "Dime Op-Amp" is here - dual 709 DIP. 5/$1.00

MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00
12 Volt Power Supply $17.95

LM 309K 5V 1A REG $2.00

LM 320K NEG Reg available in 5V 12V & 15V $2.25
LM 340K POS Reg available in 6V, 8V, 12V, 15V, 24V $2.25

4194 TK adjustable dual tracking reg T066 $3.90

4195 TK dual tracking reg +15V T066 $3.40

SUPER MEMORY Static NMOS 1 x 1024 bit. Runs on single 5 Volt
supply, wit h data sheet, type 2102 $16.50
8008 PROCESSOR 8 bit on a chip $50.00

tCs, most TTL & LINEA R in stock - Send stamp for FREE catalogCMOS DIGITAL

74COO .60
74C02 .60
74C04 .85
74C10 .60
74C20 .60
74C73 1.65
74C74 1.25
74C76 1.75
74C107 1.75
74C151 3.30
74C160 3.25
74C161 3.25
74C162 3.25
74C163 3.25
74C195 3.15
CD4001 .60
CD4002 .60
CD4008 4.00
CD4009 .95
CD4010 .95

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!
Include 50r/ postage and handling on orders under $10.00

Sorry, NO C.O.D. 's. CALIFORNIA RESIDENTS ADD sales tax.
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No.
252

No.
257

No. 499

iJln

Lincoln. NE 68507
Telex 48-6424

No. 253 No. 254 No. 255 No. 256

Redesigned

... ..... . .Iy.
D J.IId .-.101""

""lI......IH woth
flMICI~ _-.... I • I •

toll ASSlIlll' M "W'"
l a.- ......., , """'as
I . _ '-tl ""'"
C. ,,*:,,*, wot
0, Out. 1'....' 1... $11"'4,. .--'

The most powerful signals under the sun!

"" .,.~-".
"',I.~"
$PIp1 WI
0 2 Ibo

Order
No .
492

8601 Northeast Highway Six
402/434-9151

The famous HAMCAT ... now redesigned for greater per
formance ... equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast . . .whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods ... and they
all stand up to maximum legal power. That's performance,
that's value .. . THAT'S HY-GAIN!
Original Hy-Q " quick changer" co i ls wound on tough fiber
glass coil forms for greater heat resistance, less RF absorption
/ Fiberglass shie lded co i ls can 't burn up, i mpe rv io us to
weather / Shake-proof, ratt le-proof, posit ive lock hinge now
even stronger ... eliminates radio noise / All stainless steel tip
rods won 't bend or break / Full 5' mast gives you 10% more
rad iating area than the competition / Rugged swivel-lock stain
less steel base for quick band changes, easy garag ing.

Get the Hamcat. .. from Hy-Gain
Order No. 257 All new design 5' lonq heavy duty mast of high
strength heavy wal l tubing $18.95
Order No. 252 75 meter mobile coil $24.95
Order No. 256 40 meter mobile coil $19.95
Order No. 255 20 meter mobile coil $16.95
Order No. 254 15 meter mob ile coil $14.95
Order No. 253 10 meter mobile coil $12.95
Order No. 499 Flush body mount $ 9.95

HY-GAIN ElECTRONICS CORPORATION

Out-hustles them all!

84 73 MAGAZI NE



The most popular three
band beam in the world!

INTERNATIONALLY
•supenor

RESPECTED for
performance

AVAILA BLE FROM AMATEUR DEALERS THROUGHOUT THE WORLD

Superior const ruction and perfo rmance make the d ifference in Hy-Ga in 's popular
a-element Thunderbird.
• Thunderbird 's " Hy-Q" traps p rovide separate traps for each ba nd. " Hy-Q" t raps

are electronica lly tuned at the factory to pe rfo rm better at any f requency in the
band - either phone o r CW . And you can tune the antenna, using c harts supplied
in the manual , to substantially outperfo rm any other antennas made.

• Thunderbird 's superior construction includes a new , cast aluminu m, ti lt-head
universal boom-to- mast bracke t that acco mmodates masts from 1IJ.... to 2W' .
Allows easy t i lt ing fo r install ati on, maintenan ce and tuning and provides mast
feed-thru for beam stacking.

Taper swaged, slotted tubing on all elements allows easy adjustm ent and re
adjustment. Taper swaged to permit larg er diameter tubing where it counts!
And less w ind loading. Fu ll ci rc umfe rence co mpressio n clamps are mechanically
and elect rically superior to sett- tappt nq metal sc rews.

• Thunderb ird 's exclusive Beta Match achieves balanced input. opti mum match-
ing on all 3 bands and provides DC g round to eliminate precipi tation sta tic.

• Up to B db gain
• 25 db front to back rati o
• Power capab ility 1Kw AM. 2Kw PEP
• SWR less than 2 :1
• Extra heavy gauge, m achine formed, element to boo m bracke ts w ith plastic

sleeves used o nly for insulation. Brac ke t design allows fu ll mechanical support.

Model 3BB $169.95

Other trl·band beams to choose from:

• s-etement Super Thunderb ird TH 6DXX
• 3-element Th underbird Jr. TH3JR
• z-etement Thunderbi rd TH2 Mk3

Model 389
Model 221
Model 390

$199,95
$119.95
$109.95

•

JUNE 1974

ELECTRONICS CORPORAliONillD 8601 Northeast Highway Six Linco ln . NE 68507
402/464-9151 Telex 48-6424

Dtstnbvteo In Canada by: lECTRON RADIO SALES. LTD. 211 Hunter Street West. Peterborough. Ontario
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NOW AVAILABLE FROM ~©I!.O@ ~1]'.i\\1]'~ ~rr~1]'~~~o OlMl6,
LOW-COST FIELD EFFECT TRANSMISSIVE AND/OR

REFLECTIVE LIQUID CRYSTAL AC DISPLAY

DESCRIPTION FEATURES

PON I SEGMENT
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TYPICAL INTERFACING CIRCUITRY

PIN CONNECTIONS

PIN SEGMENT

* Excellent contrast in ambient light
* Field effect
* Wide temperature range
* Low voltage operation (7 volts)
* Extremely low power consumption
* Transmitted or refleded light displays
* Operate. 60-10 KHz
* Plugable

PRICES
C.t.tog Description 1· e- 10· 25
Number 4 • " U,

94·06051 Compilltl A'lImbly 15.60 14.60 13,60 12,60
84·06051 Di$pIBy & Connlletor Only 9.15 ' .00 8.25 7.60
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FEll X lIQu id crystal d;1Plays produce superior o pt ica l properties t han other
liquid crysta l iyslems because 01 their b'·leve l characterist ic. The Feli.
display svste m has two di stinc t optica l states, so that display 5eglTlllnts are
fully a ll at 3 vol ts and completely on at 7 volt s.

DIMENSIONS

Bi ·~ refl!l's 10 t he two levels 01 optical K1;"; ly pl'e.nt in specially
org.-.ized liquid crystals.. In the quiescent nate, the !eYe1 is referred to "a
90" rotation of the plane of polM;1l'd light_That is, wheon I liqu id crys tal
Ofganized in this mann« is iOllef lOO between a polari zer and an analyzer
wh ich are Pol.allel, t he light ,.an$mi$'5io n will be at a minimum. T he other
level 01 tile e t.iever sys tem is zero degrees rotation o f the plilne 01 po liJl'ized
light, wtIich occurs upon the .opplication of 1I _ II def ined yoltage, giving
ITIIl ximum 1.l nsmission.

Extr&melv low YOllage threshokl provides full compa tibilit y wit h TTL Ind
MQS devices ' T he powei consumption of the O N segment i$ less than Y,

microwal1.

Compltt.1y lMembtMI . nd tftNd counting boertI , cO'l$ining of .00... di5pl1Y 8nd
con...c1or , IhrW ~ to 7·teg"*"'.d~ (74481, _ AC pu" dri~

,,-Itorl 174861,.nd tin pIBtMt ,lllll-epoxy PC boMd wilh edge conntetor ~ttern

illnit.blt .. pert nu ........ 94.{16051.

ASSEMBLED COUNTING BOARDS

Only one liqu Id cry~1.lI1 ditplay prov~ , . c:ellen t eontrast and readability in
difl....-t light : FE LIX . Fiek:l Eflec:lliquod Cry ulI l from l li .co.

SEND YOUR ORDER TO:
SOLID STATE SYSTEMS, INC.
P. O. BOX 617
COLUMBIA, MISSOURI 65201

OR PHONE (TOLL FREE):
800-325-2595 & 800-325-2981
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3/51.00
4/51.00
4/5 1.00
3/51.00
4/$1.00

2N3382·86 4/51.00
2N 2608 4/$1.00
All FETs come with data sheets.

JUNCTION FETs. TO·1 8 case
N·CHANNEL : 51MILAR TO:
NJF10 2N44 16. MPF102
NJF ll 2N 409 1·93
NJ F12 2N4338-41
NJF13 2N3089
NJF14 2N4221 ·22
P·CHA NNEL:
PJF 11
PJF14

y. WATT RESISTORS - $.05, $4/100
We have many 10%values .. .

DIGITAL LOGIC TESTER
Will test CMOS, TTL, DTL; check out your digital ICs
before you solder them in. Find out what that stuff
you o rder through the mail really is! Needs 5V power
supply s im ilar to o ur PS 5-1 kit .
Kit of parts with schematic

FEEL AMBITIOUS THIS MONTH?
BUILD A COMPUTER!

8008 CPU chip $50.00
21021024-bit st a t ic RAM, NMOS +5V supply $16.50
1702A Reprogrammable ROM, 256 x 8 $40.00
Data sheets included.

SPECIAL OFFER - THIS MONTH ONLY:
Buy th e basis o f a m inic omputer with 1024 B·bit
words of RAM and 256 a-bit words of ROM, and get
10% off regular price.

One 8008, eight 21025. and one 1702A. with data
sheets - THIS MONTH ONLY - $199.80

1.00
.60
60
.60

1.1 0
.65
.65

1.25
1. 10
1.40
1.70
1.40
2.00
2.00
2.00
4.50
1.75
1.50
1.15
9.00

lN914 EQUIVALENT DIDOES - $.10 or
$8/100

s .40
LEGEND

$ .90 T = TD·5
$1.00 D= DIP
$1.25 M= mini DIP
$1.25

s .50
.60

1.25
1.35
1.80
.05
.04

7496
74107
741 21
74 122
741 23
74125
74 126
741 41
74 151
74153
74154
741 57
741 64
74165
74166
74181
741 92
741 93
741 95
74 200

748M
7471
5558T
5558M
4131M
4132M

25
1.10
1.45
1.45
1.45
.25
.25
.25
.25
.50
.50

1.00
.65

1.25
1.40

.50
3.25
1.00
1.00
1.00
1.00

7440
744 2
7446
7447
7448
7450
7451
7453
7454
7473
7474
747 5
7476
7483
7485
7486
7489
7490
7492
749 3
7495

WIRE WRAP SOCKETS
14 pin
16 pin
24 pin
28 pin
40 pin
wire-wrap socket pins

100 or more,

We sell many ICs and components not listed in this ad. Send a stamp for our free
flyer. TERMS OF SALE: All orders prepaid; we pay postage. $1.00 for handling
charge on orders under $10.00. California residents add sales tax. Please include
name, address and zip code on all orders and flyer requests.

7400 525
7401 .25
7402 .25
7403 .25
74 04 .30
7405 .30
7406 .50
7407 .50
7408 .30
7409 .30
7410 .25
7411 .30
741 3 .90
741 6 .50
7417 .50
7420 .25
7430 .25
7432 .30
7437 .50
7438 .50

POWER SUPPLY KIT PS5-1

TRANSISTORS
NPN TO·1 8 general purpose

silicon .15
lfl or rnore, .10

PNP TD ·18 general purpose
silicon .15
10 or more. .10

2N2222 (NPN) TD ·18 .25
5 volt 1 amp regulated power supply kit with pic board and 10 or more. .20
instructions. Board measures 2" x 6"; completed kit is 2" 2N2907 (PN P) TO ·18 .25
high. Transformer has internal rl shield . S8.00 10 or more. .20

RGS ELECTRONICS (408) 247·0158
3650 Charles St., Suite K, Santa Clara, CA 95050

OP AMPS
30lT s .40 709T s .20
301 M s .45 709M s .25
30n s .40 7390 $1.00
307M $.45 7410 s .35
318T $1.50 74lT $ .35
7090 s .20 741M $.45

LEOS
LED lOR - Pack 01 10 discrete red lens
LEO s. various MV 5020·series types. $1.50
LED IOC - Pack of 10 discrete clear lens

LEOs. va rious MV5020·series types. $1.50
===--,,-AQjl lication note included.

IIINI= 1A74 87



.10

S . 90
1. 10

EACH $1.25
10 OR MORE 1 . 00

SOV lAMR810 xece ,

RECTIFIERS
VARO nJLL- WAVE BRIDGES
V5447 2A IoOOV
V56107 2A 600v

CD-2 Counter Kit

MAN4

LINEARS
NE540 70-Wat t power driver amp ••• ...•• $2 . 00
NE5S5 Prec is i on timer . ...•.. . . .••..... 1. 50
NE560 Phase l oci: l oop DI P 3 .25
NE561 Phase loci: l oop DIP 3.25
NE565 Phase l oci: l oop TO-5 3.25
NE566 Func ti on generator TO·5 4 . 00
NE561 Tone decoder HIN I DiP•••...•• •. . 4 .00
NE567 Tone decoder TO-5 .. ..••••....••• 3.00
NE5558 Dua l 741 op a-p HI NI DIP •. . . • •• • 1 .00
709 Popular Op Alnp DiP .. . . ..••. . ..•• . 45
710 Voltage c OInparator DIP .. . • ... . . ..75
711 Dua l compa ra tor DIP. . . . .. .. . .. .. . 40
723 Precision voltage r egulator DI P. 1. 00
739 Low notse op amp DIP unmar ked ... 1.00
741 Op amp TO- 5/ HINI DiP . . . . ...•• . . .•55
747 Dual 741 op up DIP .• • • . ...•• . . . 1. 00
748 Op Amp TO-5••........•. ....•••.. 1. 00
CA301S 2 I solat ed trans f s t ors and a Da rl1 ng-

ton-connected t r ansistor pa1 r ..• 1 .00
CA3026 Dua l d i f fe rent ia l amp .•... . . .... 1. 00
CA3045 5 NPN trans1stor array . •. . . . . . • • 1.00
LHloo Posi t i ve DC r egul a tor TO-S•••... 1. 00
LHI05 Voltage regul a t or .....•.•....... 1. 25
LH302 Op ~ voltage f oll ower TO-5 1 . 25
LM308 Op Mp TO-5 2.00
LH309H 5V 200 MIl power supply TO-5 .. . . • 1. 00
LM309K 5V l A power supply sodut e TO-3 . . 2 .00
l M311 CCl!IIpa r a tor TO-5 . . . . • . ..... . . • • . . 1.75
lM370 AGC ampl ifier 2 .00
LH380 2-Wat t Audi o Amp 1. 75
IJU595 4- Quadrant IIl l tfpl1 e r •• . . . ..•••. 2 .00
8038 Si ne square t rian9le functfon gen-

erat or • •.•..•••••... ..••••...••• 4 .95
HC1 536T Op ~ 2. 00

Thh kit provideIJ a highly sophhticated
dIsplay sec t i on module for clocks. count e r s ,
or other numerical d i spl ay needs. The uni t
h . 8" wide and 4 318" long. A single 5-vol t
power source powera both the ICs and t he
display tube . It can attain typical count
r a t es of up to 30 MHz and also hu a lamp
test. causing all 7 segmenta to light. Kit
i nc l ude a a 2-aided (\l i t h plated thru hole.)
fiberglU. printed cir cuit board, a 7490 , a
7475 , a 7447, a DR 2010 RCA N~itron display
tube . complete instructions, and enough
Molex pin8 for the Ies . . NOTE: boards can
be supplied I n a single panel of up t o 10
digits (with all interconnects); therefore ,
when ordering, plealJe specify whether you
\lant the. io singla panel. or in ooe multi
ple digit board. Not specifying will result
io shipping delay.
COO'LETE KtT. ONLY $11. 95 <,
FULLY-ASSDiBLED . .I:

UNIT $15 .00 · ~~ '~ ..!l!, .147'5 _. "" ~ I
• • •

Seven-ses-ent , 0-9 plus let
t en . Right-hand dec 1Jl.al point. Snapa in
14-pin DIP socket or Molex. IC voltage re
quireaentlJ . Ideal f or desk or pocket calcu-
lators ! 6 0 g ""0

EACH .. .. . .. $2.75 il 1~1r Ij
TEN OR MORE 2. 50 EACH vv' '; v .....

Boards supplied separately@$2.50 per digit.

0-9 plus
letters. MAN 3
Right-hand decimal po i nt .
Flat-pack type case . Long
operating Ufe. I C vol
tage requ i r~ents . Ideal
for pocket calculators !

Special 8Il: Hex Inverter
TTL DIP Hex Inverter; pin interchangeable
\lith SN 7404. Parte are brand new and are
branded Signeticl' and -.arked "811."

Data EACH••••••• $ . 30~1 1 ~
Sheet 10 FOR..... 2.50

SuppUed 100 FOR... . 23.00
1000 FOR •• . 220. 00

.6D

.80

. 65

.20

.30

.40

.25

. 35

.35

.50

.60

.75

.65

.80
1.40

. 90
1. 15
1. 15
2.00

.70
1. 25
2. jO
2. 00
2 . SO

1.00
4. 00
1.20

1. 50
1.00

s .30
.35
.20

DIP

s . 35
10 FOR 2 .95

74154
7416 3
74192

74L51
74H51
7453
7454
74L54
74L55

7402
7473
74L73

7460
74L11
7472

7474
74H74
7475

7492
7493
7495
74[95
14107
74121

7476
74L18
7480
7483
748'
7490

74193
74195

MANl
7-S eg_ ent. O-g plus
l e t t e rs . Snaps fn 14
p f n DIP socke t o r Mo
l ex . Ope ra t e s wHh I e
volta ge r equ irements .
long opera t f ng l ife.

ONLY $3 Z5

Memory Ie 74S206
!x256 Bi polar 'ITL R AM (45
na). One bit wide by 256
deep randoa accea. memory.
Three-chip enable l ine• .
Output i a cOQPle.ent . eo.
pl ete data lIupplied.

$3.95 ea. 10 for $32.00

7400 $ . 25
14HOO .35
7401 . 20
74HOI . 35
7402 . 35
7403 .30
7404 .28
14H04 .35
7405 .28
7406 •70
7408 .35
74H08 .35
7410 . 25
74H11 .35
7413 1. 25
1417 .40
742D .25
74120 .35
74H20 .35
74H22 . 35
7430 . 25
74HjO .35
74L30 . 40
7440 .25
74H40 .35
7441 1. 25
7442 1. 20
7446 1.75
7447 1. 50
7448 1.50
1450 •25
74H50 . 35
745 1 . 25

7400 Series

3-Amp Power Silioon Rectifiers
Marked Epoxy Axial Package

PRY PRICE PRY PRICE
100 •... . $ . 10 800.. . . •$ . 30
200. . . . , . 15 1000 . . .. .'' 0
400. .... .18 1200 . . . . . 50
600. . . . . .23 rsoc. .. . .65

LED's
-4---

MV 50 red emi t ting
10-4 ma @ 2V

CMOS
C04011 S .75
74e20 .7 5
74e 160 3.25

s . 75
. 75

1.00

CD4001
C04002
C040 10

EACH . •....• • • •.. $ 5.00

SPECIAL: 5 FOR $20.00

DR2010
Potter & Brumfield

TYPE KHP RELAY 4 PDt 3A

CONTACTS

24 VOC (650
cotl I .•• . $1.5O

120 VAC (l 0. 5 MA
cofl ). .•• 1. 75

RCA NUMITRON~

5001 CALCULATOR

All I Cs are new and fully- tested ;
leada are plated \l i t h gold or solder .
Orders for $5 or -.o re will be s hipped
prepaid. Add 35C for handling and
postage for .-ller ordera; r e s i denta
of Cal ifornia add sales tax. IC or 
ders are IJh i pped w[ t hin 2 wo r kdays- 
ki ts ar e shi pped within 10 days of
r ecelpt of order. $10.00 a inimull on
C.O.D.s (phone in).
~ ORCUS:

P. O. 110" J 4!111 Myrtle Ave.
Caraichae1. CA Sacrallanto , CA

95608 (9 16) 33 4 - 2 16 1
'!O!!f:! !A£K-';'!..AJ.!A'!J'!f:_O!! !Lf. 0J£D!=

SEND FOR FREE FLYER LISTING 100' 5 OF
HONEY-SAVING BARGAINS:

BRBYLOnj
ELECTROnICS

40- Pin calcula tor ch ip wi ll add , lJub
t ract, mul t iply , and dfvtde . 12-Digi t
diaplay and ca lculate. Chai n calcula
tions . True cred i t balance s ign out
put. AutOlll8 t1c oVer-flO" indication.
fixed deciaal point at 1. 2. 3. or 10.
lAading zero supprenion. Complete
data supplied \l i t h ch ip .

CHIP AND DATA ••••.. . . ONLY $9 .95
DATA ON LY {Refundable) . . . . 1 .00

CT5005 CALCULATOR
Thi a calculator chip has • full fout 
hinct lon __ry , which 15 controlled
by four key. , +H (adds ent ry i nto
memory) , -M ( subt r acts en try f rom
memory) , CM (c l ear memory , without
c learing rest of registers) , RM (read L"":::::::::::""":':::''''::'::::::::-:':::''''-i
_-.ory or uae 1.1 8 entry) . r

12-Di git diaplay and calcu-
late

Fixed decimal a t 0 , I , 2 ,
3 , 4 ,or5

Lead i ng zero suppression
7-Segment mul tiplexed ou t put
True cred i t aign display

Single 28-pin chip '---..::----~~.!.~:.._-~.:::.:::._t"jF~_'jf~~~~f:.::.!:::...::.:~~CHIP AND DATA ••.•. .• ...ONLY $14.95 ~

DATA ONLY (Refundable) • • • • •.. 1 .00

T::~' CALCULATOR "',':::....,, /~~"~~,,.,
Attractively designed! Excellent e r af t s.an- ~
s h ip . ceee and keyboard (designed as One : • 'I. ~ ,
un i t) . cabinet b ..de o f high-impact
pl uck beige color with b hek be ~el

and amber window. Key boa rd co nsia ta
of • )-pol ltlon s lide switch and 2 ~

Jr.e ys, 5 of which are u sed fo r m....
Dry f unc t ion . 20 key. gray. 5 ke y s
orange . All key. _unted On One
printed <:Ireul t board. Thh .-odu-
l a r un it la well suited for our
c.leuh tor chips . Ideal !2!. ~
CT500S .~~ Keyboard Comple te :

Q!!!-.! $1 5. 9 5

88 73 MAGAZINE



OLD I T
GENERAL INFORMATION :

eA nodized aluminum case 1% x 2% x 9%
- All tunabl e co ils are prewound
eTransceiver is o n o ne G-l0 p redritled board
epa rts layout silk-screened o n boards for easy
constructio n
eerysta l d ec k is separa te predrilled board
-We igh t less batteries - approx imate ly 15 oz.
eean ery case is AA size - accepts alka li ne or nicad
- Ex ternal battery chargi ng/ power supply jac k f u rn
ished
. 1 dua l gate rnosfet 1 I.C. 18 transistors 7 diodes
- An ten na - collapsible 17" whip
eca n be tu ned to any 2 MHz segment between 140
and 170 MHz
epl enty of room in case f or add e ns (PL and tone)

HT-144 TRANSMITTER SPECIFICATIONS: OUTPUT 2 watts minimum. 3 d B BANDWIDTH 2
MHz typ ical. STAB I LI TY .002 typ ical (depends on crysta l ). SPURI OUS outp ut s down 30 dB or
better. MO DULATION true FM with varactcr in crysta l c ircu i t . NETTI NG separate trimmers f o r each
channel. DEV IA T ION adjustabfe to 5 kHz. AUD IO limiter and active l ow pass f ilter. M ICROPHONE
speaker type. CRYSTAL 18 MHz paralle l at 20pF. MULT IPLICATION FA CTOR frequency times 8 .
CURRENT DRAIN 500 mA typical.

HT-144 RECEIVER SPECIFICATIONS: SENS ITIV ITY better than .5J.lV for 20 dB quieting.
SQUELCH T HR ESHOLD better than .3J.1V . STA BILITY .002 typical (depends on crystal) .
A DJAC ENT CHANNEL REJ ECTION 60 dB. SPUR IOUS RESPONSES down 70 dB . F IRST IF 10.7
MHz. SECON D IF 4 55 k Hz. BANDWIDTH 15 k Hz at 3 dB po ints. CRYSTA L 45 MHz parallel
at 20 p F. CRYSTAL FORM ULA receive frequency minus 10.7 div ided by 3. HC25U crystal holders.
wire leads. AUD IO OUTPUT .5w typical. CURR ENT DRAI N 15 mA SQuelched, 100 m A on vo ice
peaks.

Battery charger $4 .95
"Rubber Ouckie" antenna w ith
male & female BNC connectors
.. ...•. . ........ ... .. $12.95

PS-12

ORDER YOURS NOW!
HT-1 44 KI T . . . . only $99.95

com ple te less batteries & crystsls

PS-24
12 Amp regulated 2% 24 Amp regulated 2%
50 mV Ripple Max . 50 mV Ripple Max.
Adjust able 11 -1 5 V DC Adjustable 11 -15 VDC

WIRED $79.95 WIRED $89.95*
KIT $59.95 KIT $69.95*
Shipping Weight 121bs. Shipping Weight 211bs.

* PS-24 SHIPPED with BASE PLA TE - LESS CASE, AS SHOWN

;:===VHF ENGINEERING====:::
- DIV. of BROWNIAN ELECT. CORP.-

320 WATER ST . POB 1921 BINGHAMTON. NY 13902 607·723·9574

See y ou at the New York Hamfest - METRO NEW YORK - July 19, 20, 21

__.. .. .... 4,.. ~ .. 89



GIANT NIXIE B7971
Used $1.00 Brand New $2.00
With schematic for GIANT clock.

CLOCK /CALENDAR ALARM CHI Pn._11'9" " ... ''' ' '"9' 1' 101 ILSII Ch,~

el".,u".' . "'.'llI y '''OuY'''', o' CQlnPO
nenn Or I",n d rf!'ds o f c '"p t or, It,.
('O o u , ,, (1 '0n o f I c lo ck Fo r most .,

ploc_ t'On t Onl y . , ,,,; Ie ,",pp ly end •

m ,,, ,mu m o f C()<npo" ."n ... <toQu ored

o 700 1 Ch.p - Fu'u'''' 28 /3013 1 d ....
u lrnd_ , 1:1124 hour cloc k . 2. h Ou'

lock, 2 4 hour , I..m . ",OOle e ill m , 6 d "'" dow le,.. . dlfKI

d 'lII . 10 lum'n6Cen l anode ,,,,be, 0' Ll .9"'l n ' I. ,,,,,,11

",,,s,uor 'n,.,h ce ...'110 Spe. ,..,. d 'SQ ll n 589......' end
d '9" . 1 Oulp., U c... be .. ... ., . or • 0 " ' 0 ...... Cl lc:ul.." o .

d,'OI I Y' $$.95 ••ch. 21$18.00

IC SALE YOUR CHOICE 3 for $1.00
JlI 900 BUFFER TO·5
p i 914 DUAL 2 INPUT GATE TO-S
",I 923 JK FLIP FLOP TO-S
JlI 9 26 Hi speed JK FLIP FLOP TO·S
",I 931 JK/RS FLIP FLOP (DIP)
10 pin socket for TO·S IC 3/1.00

313,344 CORE MEMORY $125.00
From SPECTRA ceo-outer : vIsually O K . 64 ..
68 lC 4 x 18 core stack . FIgures out to 35 K Byte .

OP - AMP
17 VCT I;..

$'3.50

TRANSFORMERS
BRAND NEW, 115 v o lt AC input.
XFMR. out put s: 16 VCT % amp,
amp.

RT·JO/GRC $20 each, 3/$50
Latest government release . Tran sm itter-Re
ceiver RT·70/GRC covers 47 to 58.4 me FM.
Requires only 90 Volts de and 6 volts de .
Used, visually OK , supplied with schematic.
1 MC crystal used for calibration .... $4.00
116 page maintenance manual for GRC$2.00

$10.00
$15.00

Calculator Chips

DUAL 16 BIT MEMORY

2048 BIT MOS MEMORY

RCA INJECTION LASER DIODES

CMOS 4814 HEX INVERTER

2048 bit MOS LSI ran dom access memory NEC
6003 . All inputs except clock are TIL com
patible. 2048 word by 1 bit. 22 pin ceramic
euar-to.une. With specs....\I!.

$ 5 .0 0 EACH $~ ••ch 2 '0' $9.00

Another SUPER SCOOP by Meshna . Brand new
RCA packaged, considered obsolete by RCA but
what an exotic opto.electrcruc device for the
sophistIcated experimenter. Onl) several hundred
on hand. Values shown are approx. as each
d iode c h aract er is t ic var ies. Each is marked
w ith correct value .
6 WAn .._
10 WATT

Dual 16 bit memory, serial MOS by Philco TO·5
case , brand new with 2 pase specs .

#PlR 532 $1.00 each $10/12

CMOS HEX INVERTER, dual inline packalle. 3·18
volt range , dual diode protection against static
charge. Oielectrically isolated complimentary
MOS. $1.00 each 12 for $10.00

COMPUTER TAPE DECK $75.00
Takes 1/1 i nch tape, made by Computer Entry
Systems. Visually o k, with etectrcc tcs. no data
aViIIi1 a bje .

5001 LSI (40 pin) Add, subtract, multiply•
divide 12 digit . W,lh data . . .. $ 6.95
Data alone . . , 50 cents

$3 _50

Postage ex tra o n above. MESHNA PO Bx 62 E. Lynn Mass. 01904

CALCULATOR

•

•

AM·FM RADIO $5.50
Due to the West Coast ship stflke they came in
too late for the customer. Now it's your
bargain . Use it as is or berld it into your own
cabinet, desk , wall, etc . All built , ready to use"
With AC supply . To make it portable all you do
is power it with a couple of "0" cells . Fully
assembled solid state chassis with AC power
supply, less speakers . CCJ'IfeU full AM as well as
FM broadcast. The price . . .a n astounding
meager $5 .50

Single MOS chip with all logic required for 12
dillit .. function desk top calculator with extra
storalle register for memory or constant. Mul
tiplexed 7 segment outputs for LEO, Incan·
descent, Fluorescent, or Gas Discharge displays.
Brand new, bargain priced, with specs.

$8.00 eeen. 2 for U5.00

output Df 18 volts at 4 .5 amp

FILAMENT or B11lY CHARGER XFMR

",'"
s KEYBOARD .r'"

.. Brand new keyboards for
hand held calculators. Two
styles available.
.one for use with calculator
ClNp CAL TEX 5001·5002·
5012 or MOSTEK 501D-5012.
Another for use with Gen.
Inst. chip ~~.
Priced t $8}11> eacn or two
for $1 .

r-----r;;;;;;;;;:;::;;~-C~T--;;50=05;----t--==----~:::..=:........:.:...::....:::::~

CALCULATOR CHIP
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COMPLETE MEMORY SYSTEM

Measu res 12 x 7 x 1 inches. Ut ilizes TT L
ICs. 10240 memory cores. 9 insta lled sense
amps. addressed as 1024 locations. 1/0 lines
include 9 data -i n, 9 data-out. 10 address-i n,
powering status and control. Only 40 sys
tems o n hand. Schematics included.
= OCU ... . ... . . . . . ...• . . ... • . S150pp

AUTOMOBILE REVERB

B TRACK STEREO TAPE DECK

With built-i n ste reo pre -a mp, 115 volt d rive
motor, cha nne l indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music ce nter wi t h one of these tape
deck s.
= 46 514.00

UNDERWATER LISTENING

15 AMP BATTERY CHARGER

# 05 S7.00

Brand new fully assembled, ready to install
in your car to give 3 rd di mension co ncert
hall effect. Comp lete with instructions, rear
seat speaker, grill, wires, plugs.

Brand new by OLi N. Use it for a swim
pool monitor-alarm, use it on lake or
ocean Iistening to underwater noises,
f ish, etc. Complete with hydrophone,
50 ft. mike cable, speaker-amplifier

1-----------------1 console. Operates from 115 volts AC
or 15 vo lt dry cells. 12 1bs.

Bra nd new GE t ransformer, 25 amp
fu llwave bridge. Ou tput ap p roxi mate ly
15 volts up to 15 amps. Ideal battery
charger or DC source fo r general use.
With instructions. assembled in minutes.

PK-4 $10,00

TV POWER SUPPL Y &
TRANSPORT CIRCUIT

A complete assem bled PC boa rd , spares from
a video tape mach ine. Many many f ine
compone nts to be fou nd. One section of the
board used as a 12 volt and 24 volt regulated
power su pply . You add the transformer a nd
output w ill be 24 volts t ransistor regu lated
as well as another output o f 12 volts
tra nsistor regu lated. 3 amps o n the 12 vo lts
and 1 amp on the 24 volt sect ion . Full
schematic of t he complete boa rd included .
These are u nused and cost in excess of $20C.=B74·1 , . . " ., $6 or 3/$15

$25.00

RCA TD-2 TUNNEL DIODE
Origi nal package d, each facto ry marked,

with spec sheet. $1 25 h 5/$5 00• eac, .•

CALCULATOR KIT
Includes 8 d igit LED readout, Keyboard,
Cal cul ator Chip - all for $15.00

RCA INJECTION LASER DIODES

Another SUPER SCOOP by Mesh na. Brand new
RCA packaged, considered o bso lete by RCA
but wha t an exotic ooto-etec t ronlc device fo r
the sophist ica ted exper ime nter. Only several
hu ndred o n hand . Values sho wn are app rox . as
each d iode characterist ic varies. Each is marked
wit h co rrec t value .

6 WATT $10 .00
10WATT $15.00

2N2 152 45 vo lt 170 wa tt PNP·G $1.00
- 2N 371 3 80 170 NPN·S 1.00
- 2N3789 GO 150 PNP·S .75

2N5301"0 200 NPN ·S 1.25
- 2N5301 40 200 NPN·S 1.00
-Removed fro m used equipment

... .. . .. .. ~ .. A

Postage extr a o n above . MESHNA PO Bx 62 E. Lynn Mass. 01904

NEW96 PA GE CATALOG NOW READY
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CALCULATOR KIT

Kit co ntain; NORTEC calculator chip 4024,
2 1 dri ver transist o rs, 8 LE Ds, 7 segme nt
read out by EXITON , 3 LED for overflow,
lo w btrv , over-range , a keyboard by FLEX
KEY.S45 value.

$1 6.50 each, 2/$27

BASIC CLOCK KIT

We furnish clock chip CT 7001 and 4 first
li ne LED readou ts .3 inc h hgt, You furn ish
th e mi sc. minor parts. $3 5 value.

$19.95

LIQUID CRYST AL WATCH

Build a wrist watch o r desk clock with this
liquid crystal display. Recently written up in
severa l magazines. Display with spec ial sock
et reads hours a nd mi nutes.

$15.00 each , 2 /$25.00

HP LED DISPLAYS

2048 BIT MOS MEMO RY

MOS LSI random access memory =N EC 6003. A ll
inputs excep t clock are TT L compatible . 2048
word by 1 bit. 22 pin ceramic DIP. With specs.

$9.00 each , 2/$ 17.0 0

VOLTAGE CONTROLLED OSCILLATOR

Rare item. See Pop. Elect. Mag. Oct. 19 73 for uses.
In 14 pin DIP p ackage.
.::a0 38C $5.00 each, 2/S9.OO

ASCII K EY BOA RDS W/ENCOD E R

B rand n e w
4 · o n · s t r ip LE D ·
display . End butt
two st ri ps and come
up with 8 d igi t
r e ad ou t. A n
unheard o f SUPER
VA LU E at $5.00
per st r ip of 4 d igi ts.
T w o st r ips 18 d igi ts)
$9 .00. Another str ip t his one a cl ock read out .

The st ri p has 2 digits space . . . 2 digi ts. Perfect
f or readi ng hours & minutes.

$5.00 per st r ip, 2/$9.00

CMOS 4814 HEX INVERTER

DIP wi th operat ion 3 - 18 Vol ts. Dual diode
p ro tect ion agai nst static cha rge destruc t ion.
D ielec t r icall y isolated complimentary MOS.

$ .50 each, 12/$5.00

-

PHONE PATCH KIT

Inc ludes all parts, i nstructions, cabinet.
AM PATCH - 55.00 SSB PATCH - 59.00

DUAL 16 BIT MEMORY

Ser ial M OS by PHILCO in TO- 5 case. Brand new
w ith 2 page specs .
"PLR 532 51.00 each . 12/51.00

DTl SERIES IC,

Talk abou t bar ga ins . .. th is is a whopper. Due to
q ua nt ity on hand, we are reducing th is i tem to a
new M ESHNA M ESHU GINA deal. About 100
devices, a ll marked and easily removed. With
shri nki ng supplies and upward direction of prices,

t---------------------1 t his makes it well wo rth goi ng into t he salvage
business. This Super Mother Board can be sto len
for $6.00 each o r 6 for $ 25.00. We have these in
ST 600 series DTL.
"SAN-D 56.00 each. 6/525.00

Postage extra on above. MESHNA PO Bx 62 E. lynn Mass. 01904
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PAY TV
ASSEMBLY

$15.00

-

A "Su per Valu e" for the gadgeteer. A comp lete Pay TV installation made for ZENITH
and a ll in origi na l packing (3 cartons - wgt 36 Ibs) and all unused. Operates on regular
115 volt 60 cycle power. A wealth of parts, easi ly removed due to long leads on
compone nts, most over o ne inch lo ng. Th e 3 unit s co nsis t of Translator , Adapter,
Decoder. Transisto rs, tubes. solid state bridge power supply, geared cl ock mo tor, 35mm
geared tra nsport, t ime reco rder, solenoid, relays, hundreds o f small parts such as resistors,
caps, etc . Our esti ma te as to cost to Zenith, app rox $ 1,000 per set . Sche matics with each
purchase . One set of 3 units $ 15.00 wgt of 36 Ibs. Special . .. 3 sets $30 wgt of 108 Ibs.
All unused, origi na l boxed.

AUDIO OSCillATOR TS-382

Military surp lus. 2Q.200,OOO CPS in 4 bands.
Amplitude variable 0 · '0 volts. F req. response 20
CPS to 150,000 CPS. Operation f rom regu lar 11 5
volts. Ship wgt . 75 pounds .
Government cost ... .•. .. .. . ... . . ... . ..$224
OUf low price • • •.• . •• • • •.• •• • • • • •• . .• •.$ 49
Buy three for $ 125

RECEIVER BC 312

Simi lar to Be 348,th is is t he Army version. A
li ttle heavier in co nstruct ion. Covers 1.5
MHz- 18 MHz. Ship wgt . approx . 60 lbs,
#312 S49

TWO COLOR LED RED/GREEN

UNBELIEVABLE???? ?

Bidirectional, revers ing po larity reverses
color, t he sa me diode emits red or green
depending on polari ty . Limited q uantit y.
Two color LED . . . , ... 51.50 each,12/515

TELETYPE CONVERTER CV 278/GR

From the mili ta ry. Sta ndard 4 55 kc IF. A rare
item. Power input 24-28 vo lts DC. Ship wgt.
app rox 20 Ibs.

Government cost $496 1---------------------1
Our low price $49
Buy three for $ 125

RECEIVER BC 348

An old friend amongst the surp lus buyers , but long
gone from the market. Once again availa b le as
surplus . Covers 1.5-18 MHz t unea b le in 6 bands.
Also covers 200 kHz-500 kHz. Crystal phasi ng,
MVC, AVC, BFO,etc . 60 Ibs.
=348 S55

Silicon diode stacks
Good for 50 Ma .

45,000 PI V
37,500
30,000
22,500
15,000

at amaz ing rat ings.

S4.00
S3.50
S3.00
$2.75
$2.00

Postage ex tra on above . MESHNA PO Bx 62 E. Lynn Mass. 01904
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a. 1.<>...... 8.88

"'7') .. A" '" A "7' ... ...

CHIPS
" D IP"

6 ·dilli t :l8- P in •• • 8 .88
4 _di ait 2 4 _Pi .. 8 .88
6 ·dill: lt :l8 ·Pln 8 .6 8
a _digit 2 4 _Pln - . . . 8 ,8a
4 ·dil:it 40 · Pi.. . "" a r m 13.5 0

HIGH POWER ~ I
TRANSISTOR :~~;a~'
WITH HEAT SINK ' I...... "
Ilt' m" "" d ' . "m ."' "' l'q Ulp ' Jj
"":" l~ 1,, <"I ,,<l .. ~ popul;I' J""'I
2~ 1 •.1 'd" ",kn" h ' U" ,, ~ i .•_ 0
t:)~ . TO _:II; . i<H m an i" m . $1 49
I~ I . , 1 ,,0 ""at . ~ , 'TIlU •
~ I)' ., I :, amI'';. '" Itr... h ,. 3'_ 5 3
' Il: nlt",n , hl illt I'''''''''' It"n.
mitt .. . ", ,,"' . "" " un..· <1 (I n
I,..,,, ~ ",k " x 2'" " 11 "- " .
POCKET CALCULATOR

KEYBOARD 0 Only
3 , _ 5 18, $6.95

Fu , hand · h e ld lInit~. p'''p '
. .. rt y. mlllt,p l.. x ..d f". ('h'l)

CT_.JOO I , 2. 1 2 " •.\l ".,,'"
.; 011l_12. I" 1....l t""·t""d,
k .. ~-.•. hy n.I:X. IO:Y.

NATIONAL B", ..., 3 - h .. 10 '-'

LINEAR OP AMPS
DO L:.300 P05 V.R. ( ",po. 723 ) TO·S . . , .9 1

l. . 3 0 1 NI .porf-..nc. _ .m. CAl 41
o LM . 302 Volt• •• ' 0110 TO- 5 .... ::: : "

§LM .304 N••• V.lto•• R I.tor TO-S .• 1 .1.
LM·305 P _ . V"to•• 11'••• TO·5 1 .1 .
LM ·307 Supe. 741 .p . m p I.... ..t
LM.308 HI ·Q , ., type.P amp TO-S' : : : : 1:1.
LM _309H 5V Volt·R.K"I.to. TO _S t.H'
LM-309K 5 V Volt . -R. c . tAmp TO-3 1 •• S
LM _3tO V.It I • • • ~ TO-5 1 .2S
LM _311 N"POrI. V.lt . C.mp ."'1 11.
LM · 319 HI· ....... 0_1 C.mp. DIP : : : : : 1 :50
LM ·320 MINU S 5. 12 •• 24V V A TO 3 1 SO
LM -322 P •• c l.i.., Ti :. : . •. . •• l :t5
LM · 339 Q...d C.mpo••t•• DIP 7
LM ·324 Q".d 14-741 '. I ~ DIP. ' } ·S:
LM ·350 0"., PO.lphor.1 d.I ... ... ., , . . . ' 4 .
LM ·370 "'CC Sq_Ich ' . . . . . .. •
LM .371 •• " ~T·mp. TO-5 ... . 1.1.• .. . mp 0 .5 , 2.
l.M ·373 AM· " M SSS I .... 0 T · · · · · · · · · .
LM.374 "'M ."M 55 IVAD io.~·S. : : : : .: ~ :::
LM .377 0 ...1 2 -••tt ...dl.....p . 300
t:·~.O 2 • • • u ."di••mpllfier TO:S . : : : 1 :&.

. 61 L.w ...1.. d ...1 mp DIP 1 .S
LM ·382 L.w nol• • dwol amp DIP ' . . 1 ' .5
LM·703 R"·I" .mp. TO·S ' 5 5
LM-70. O"'•• tlOftOI .mpUtI..- C.... ".. .3 a
LIIII _710 Din t1. 1 .mpl lfier ( ' .. 5
LM·7tl 0 1 Oln.....t.i.1 "'mp C ·· ··· '3.
LIIII ·723 V.lloll . R. a"l.to. C"', .... '••
LM ·725 t ... tna......t Ost"'m ... ,. . . .
l.M·733 Dln• ••ntl.1 Vld.o

P
. '.:: : : ::: : I :;:

LM ·741 ....... C.mp. 709 I"'. .
LM -7C1CV Mini DIP 741C . . . . . . .. . :~
LIIII .747 0_17.. t C.... . . ·a.
tM.74. "roq. adl"uabl . i ....e ·fA·.. ' 44

M·1303 5t..... P' • • mp DIP ... . :::: :. 5
LM.130S ,alI 1III"ltl . St• ••• Oem DIP 1 211
LM ·1307 ,M M"ltl . 5t.... o D.m· DIP ' " ' .
LM -3028 o.n.....tl.1 A' /I .. • mP . . . . I'S~
tM .3.OO Q".d " c " r r . .. t m ilT...." • ..;.; .. , ',1.
LM .425OC P.oJll ......b l• • p a m. . . 2 ' 50

M ·754S1 0 ...1 porIphe• • 1 drl · . . . . .. .
LM·7S4S3 0_1 po~lp""".1 1 ::

t::~:::~ ~~d~rt :·1••· L21:0 'CD'I " ')' t :.S
• " S Om• • DIP t .8S

( AI TO. l'; . D,p o r mi n; f)ip

SANKEN HYBRID
AUDIO POWER AMPS

M' I:" . Type w .n. So l.o 51 _tO IOY 10 5 8 8 a

B5 1. t 0 2 5 1: 2 5 tS:88
. 5 1. 1 0 5 0 1: 5 0 2 9 .95

UKt·d .. x t .. ns " -" ly in hi_fi s,..s t .,ms t " p" tl ..~ks ~'M

." : . , ,,,,ord p ia)'"" , s t .....o .,omp,;n.. nts . m .. si':.1 '; nJt~~ :::
m nls . I' .A....t c . All am plifl .. .. Ra t w i,h ,- 1 .... ,

. h.. t o 10 0 0 0 0 , . .. . ' .. 2 u u rtl m, . ,Mn Un , l p.oPt'.I ,.. h .. " t_.i n k ..<1 ",·,11
~~~:~.d."I )· N.n n..cILnIl: t i.. lUll N'n n .... ti lln ~ . Sl n l: !<' :
o I u5hp..11 Ollipu t . I'o w .,. su 1'1,1 ,.. " " 1,,;. ..<1 2 ·1"11( '

IItpul 10 ~ <>hms. O.d.. r h ,.. SI<>"k ~<> ..

..-.'._.
...u ....._._-

~~n ~~ ..;: t *t7, ~ ~7.
....... 10'1 I 100 0 . 7 ' 0 ."
SILICON ;ZOO 0 ,. , u 1 .25
BRIO.I[ 400 0 1. 1' 0 1. ' 0••• §1.:1' 0 1 1 '
RJ:CTIIFI[[R5 aOO I .U O l :n".1. :l ~"'I' 1000 1.1' Q Z.Z,

T>'. :, ,' ~.~ • a_ 1 -' • ' ... " , ,, • .,

:'PO'dal
3 'or ' 9 .
3 'or '3.
3 tor , • .

TO'
707

Ea " h
53.tS

t .4•
2.50

0 ..1,

II.. . :II 
1.k.l0 "l'o

$9.99

. LED MITY DIGIT "DeM'S"
S .. , .. nlLfi{' " " V, ,, ... " lJ ill ll a l C"unt; nll: .\I ud I ..
furm un )' "Ih.... IIC"" "n t h ,' ma.k ,. ! I ()da~ "\1 u~l~"r
til,." .. lh" " " v .. , h .' f" r .. ' N I . ' ur~ .. ,,
nu t n; x;.. h " t lh.. rn"d ..~ n L""'~":~:'u" . n,o t m c " nd .. s" ..n t lt,

f • . """""" .om Itll<'h l a moult
m a nu a ..tll ... ' S .s M un... n t u ' .. .\l A...... - l ~IA:-; 4 L · .
707 lin d 7 0 4 Op"o..• SLA I . h • . . - . , lron,.,.t.,. h.. ill: ltl " o'f 0 ' j 'j ; , ' - it .. last ... ha"lnl[ .,ha.a"-

Ch"•. .\I a k .. r dud.... '\" 2" ,, "''; ~ nO. ",xt... {'h • • It"I . ~;..{"h k,t In-
. 2 7 h . M nt . con n.."t;,. i d':_mu~~ru w,l. tl nll:"'. 10 . ,,, . ·}(EE .. d ll:"
. 1 9 h. Mon t. yuu r " lto il , .. Jt i lt l ",.~m~1 ~~!, lto c k.';l , LED . ,, ;, d OUl ,,(
.3 3 h . Llt.o.. lc . (this F LI M I NATi:!' '. ' ''' . a n.. Mol .. .. <, onn{' .. l u.s
.3 3 h . Llt.o.. lc. , b.."kl"t ' INC LU DI:S" P ~Oi~~~I ~~ YO UR I C ',. ) . ow,j
. 3 3 h . Ope.. . " ,n_ fo r _p ;n ...., A~ I • • 1" • , ' , NNI:CTOR - ..RI:I:I. • -. ' 0_ o . · ,,, n .\I"S_ -I. .. ,.,c . ., ........am"

Char.
.27
.U•••

SLA·t

(All "LED" TYPES)

BRa"O "II .....

KE AI M)l"T
o M"'N ·Io M ...... · 4
0 7 0 7 ·
0 7 0 4 " ·o 5LA·t'

94

o 70t. .33 2 .150 3 , .... , • .

7-SEGMENT

LmReadouts

§
7 04. . 3 3 2 .50 3 'or sa.
SLJl,.t.' .33 2 .10 3 t '5.
SLJl,.3.' .re 4 .115 3' 5t3.

O SLA. tl " . 3 3 t 3 .50 3 'or '10.o SL.... 2 1 .. .:U ft ) .•s 3 to<' SIO.
• By L it . on; " , • • By OIWoa . ..qll. I to

MAN. t 07 MAN·4o . p..ee. Color · REI) .
tGr .. ",n . • • ~.. llow

_ 0 .. . J r - ;;,:;;;;;l.'!!'!'!!'!!'''!!'!!'!!'!!'!''--
':I·;'~ ::'''k . ~. ' V'~ ~;f0,)1 POLV P A K S ::.~..' L~r.;~~~!

SMASHES IC PRICES
• r ..c: to.,. Mark . d 0"". . I" ')I '" n"'"h•.• • ", ... ,- _h.·.·' . .. " " .•,,,.-., " 0 '\ '.\" " a .. ,. 100 - T..k . 2 0 '"

T,,.. S.l. 0 5"7432 . 5 5 5N7471 . 5 5 § 5N74108 .• !!. § 5N741 81 1.95

g
5"740050.:10 B SNT.JoT . 5 5 5"7472 .5 0 5"74112 ,9 5 $"741.3 1.'.
5"'401 .3 0 5N7436 . 5 5 5"7473 . 5 5 5"7411:1 . ' 5 5N7418" 2 .••

§
5"7402 . 3 0 5"7440 . 3 0 5N7474 . 5 5 0 5N74114 .• So 0 5N741.5 2 .10
5"7403 .3 0 5N7441 1.40 5"7475 t .n... 0 5"74121 .6 0 0 SN74ltU~ 2 .0.
5 ...7404 .3 5 5"7442 1 .50 5N747. .6 5 0 5"74122 .• 5 0 5"74173 2 . • 0 1~;;::;::;;;~-f:7:C-:7':'~~'-

§
5"7405 . 3 5 5".7443 1 .50 5N747. .9!o 0 5"74123 1 .20 0 5N7417. 3 .201
51017406 . 4 5 5N7444 1 .50 5"7460 .6 5 ~ 5"74125 .7 1 0 5H74175 3 .20
$NT.OT . 5 5 5"'445 1 .50 5N7 ..61 1 .25 5N7 .. 12& .7 1 0 5N7 .. 17. 2.10

o 5N7"0. . 3 5 5N7 ....6 1.&5 5N7 2 .9 9 5N7 ..139 " .50 0 5"'7"177 2 .10

5N7410 . 3 0 5N744. 1 .50 5N7 5 1... 1 ~ 5N7 ..1"5 1 .55 5N7.. 1.0 1 .20
5N7 ..11 .3 5 5N7 ..50 . 3 0 5N74.. .5 !j 5N74146 " .50 0 5N74161 3 .• •
5N7413 .9 5 5N7451 . 3 0 5N7489 3 ,50 5 N74150 1..1 0 5N74182 1 .20

S
5N7415 .5 5 5N74S3 .3 0 B5N7,,90 1 .49 5N7411U 1.25 0 5N741.S 2 .50 -,q
S N7 ..16 .5 5 5N74S4 . 3 0 5N7491 1 .3 5 5N7 ..152 " .95 B5N7..192 1 •• 5 k5'~

D

Bo

5N7417 . 5 5 5N7"SS . 5 5 B

8

5N7492 1 .35 § 5N741 53 1..0 SN7"1.3 1.9. \--;::-:-::;:-:-:-;:-::-::-::-::-:---> '#~~
5N7 ..20 . 3 0 5N7 ..60 .3 0 5N1493 1 .35 5N74154 2 .10 B 5N7 .. t" t .9. C . ' ,''-A L C ULATOR CHIPS ~/. .,'
5N7 ..21 . 5 5 5N1461 . 3 5 SH7494 1 .35 5N7"ISS 1.55 5 ...7 .. 195 1 .28 <.'
5N7 422 . 3 5 5N74&2 . 3 5 5N7 4.S 1.35 § 5N14tS& 1 ."5 0 5N74t" 2 .50 ON A " D I P " u.,,'

o 5N7..25 . 5 0 5N74.4 .3 0 5""496 1.35 5N7 .. 1S7 1 .55 0 5N7 ..197 2 .80 , .o 5N742. .5 5 5N746S . 5 0 5N7410• .95 5N74156 1.55 R5N741•• 2 •• • 00 C TSOOI 12.d illi h 40·Pin . 5 6.9 5
o 5N74 30 . 3 0 0 5N7"70 .5 0 5N74107 .7 0 0 5N7 .. t.O 1..5 5"'7"200 •.•• CTSOO ;Z ·9 V o l! veu;on 01 5 0 0 1 - 8 .88

_ OVER ' .OOO .OOO-PC INVEN.TORY 0 C!SOOS 12 . d iaih 2S· P i.. 9 .9 5... t h 3 _' .. n.,tio .. m.mo.y .



CALL
BOOK

When you want
an authoritative?
up to date?
complete reference
It's the

CALLBOOK

e Windjammer

-- from Reader Service --

: 73 will be giving away a Windjammer cruise :
: each month absolutely free ! It's a vaca tio n of :
• a lifetime - 10 Windjammin ' days of swimming, •• •: sno rkeling and prowling uninhabited beaches. :
• They'll take you to funny lit tle places wi th •
• •• funny little names ... Mustiquc, Bequia, Saba, •
• •• Carriacou. Or . to Guadaloupe, 5 1. Lucia, •
: Grenada and Mar tinique. And the only thing :
: be tter than a Windjammer day is a Windjammer :
: night. Soak up a golden moon, limbo to a steel :
: band and fall asleep under a sta r-spangled :
: Car ribbea n sky. No stuffed shirts. no plush :
: resor ts, just a bunch of congenial shipmates :
: heading for adven ture. :
: All you have to do to wi n is check off the :
: adve rtisers you are in terested in, o n the Reader :
: Service cou po n and send it in to 73 . We'll do :
• the rest. Each month a winner will be drawn •• •• fro m all the Reader Service inq uiries received . •
• •• Mail today !!!!! •• •
••••••••••••••••••••••••••••••••••••••
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Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

-
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-------------
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--._---

Over 210,000 QTH's
in the OX edition
OX CALLBOOK for 1974

$8.95

.._~---------.._-

See your favorite dealer or Send today to
(Mail orders add 50¢ per CALLBOOK

for postage and handling)

fOil RADIO AMATEUR 116 k
'Illllt~EE JtcaDo INC

nllkl-\UllE 0"",. B 925 Sherwood Drive
P lake Bluff. III. 60044
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EASTERN UNITED STATES TO:
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PUERTO "ICO , . 1 1 , • • 1 1 ,. , . ,. , .

SOUTH ..F RIC. • 1 :14 • . 1 14 , . ,. ,. ,. ' I '"

PROPAGATION CHART
J.H. Nelson

Good (open) Fair (0) Poor (0)

HA",A" 10 ,. •• ' " 1 1 1 , 1.11.. •• ••

'''0'.11 •.11,,' .. "' .. , ' • •• •• , .

PUE RTO R' CO .. , . •• • 1 1 1 , . .. t. , . , .

SOUl.... ' ''ICA 1 1 :14 , JII 111 .. 7..... 10 1 7

........... "14,.""", ..

"'LASC'"
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"'UST" . l ' •
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"RGENTIN"

" USTR . lIA
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'NO'. ,,. .. .. .. .... .. •• t. •• '"

CA.. Al l DNE .... ,•• 1 1 1 •• , • •• ,. ,.
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3 4
9 10 1 1
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o S UBSCR IPTION

Juge 32
K-Enterprises 21
Meshna 90.91.92.93
MFJ 41
Newtronics CII
Nurmi 40
Pacificom 60
Palomar 30
PEMCO 66
Polypaks PolyPaks
Ouement 46 94
Radio Am. Callbook
Regency 80 95
RGS 87
Robot 25
Rohn 36
RP Etec. 68
SBE 18
Scelbi 49
SEMEX 48
Sentry 11
Slep 49
Solid State 86
Space 78
Stahler 66
Standard 5
Tech. Doc. 58
Tri-Tek 20
Tucker 34,35,67
VHF Eng. 89
Wilson 19
Windjammer 95
Wolf 49
World QSL 78
Yaesu CIV

Bookshop 70,71 ,72
Subs 73

69Hotline

o NEWSSTAND

o AAA 78 0
o ADVA 47 0
D A m. Whlsle. 69 0
o ANTECH 77 0
o Atl anta Hamfest 78 0
o ATLAS 4 2 0
o ATV 69 0
o Autek 30 0
o Babylon 88 0
o CEPCQ 62 0
o CFP 46 0
o Columbia 46 0
o Comm. Spec. 30 0
o Comm. Unlimited 80,81 0
o Control Signal 80 0
o Cornell 78 0
o Cushcraft 79 0
o DA Products 68 0
o Data Eng. 44 0
o ECM 66 0
o Emergency Beacon 28 0
D Eric kso n 54 0
o Freck 49 0
o Gateway 31 0
o Gl ade Valley 62 0
o Global 66 0
o Godbou t 83 0
o HAL 64 0
o Ham Radi o Center 43 0
o Henry 22,38,56 0
o Hobby Ind. 24 0
o HyGain 84,85 0
o tCOM 52.53 0
o Int. Electronics 82 0
o Jan 41 0
o Janel 79

73 STUFF
OSLs CIII

ADVERTISER INDEX

READER SERVICE
Please either tear out this list of advertisers and
send it in to 73 with as many boxes checked off as
you would like to see brochures, data sheets or
catalogs...or else make a copy and send that in .
Include your zip code, please. Send money directly
to advertisers.

JUNE 1974

* Reader service inquiries not solicited. Correspond
directly to company.

Reader's S erv ice
73 Inc., Peterborough NH 03458

Please Print or Type

Name C.,, _

Address _

"' UST " "'U'" 11 ,.... , .... . . •• 1 1 7 • .. , . "

CAN"'l l ON E •• •• •• 1 J 1 1 •••• •• •• , .

ENGUINO ' '."'."'.......
..........11 10 •• , 7., •••• ,.

' NOl A •• '.'. 111 " , ••

........... ,. .. '.' "" .. .. '.
"'£)(1(:0 '.'• • , 1,,' , •• ••
..... llIH' ..U

PUERTO RICO , . •• , . 1 1 7

SOI.1TI4 ...f" ICA 7 1 :all 1 .. .... 1

U.S.S.tI. , 1 1 1 1 1 • 1 1.11 1 1 •

EAST C04ST •••• 1.11 1 1 1 • 1 1... • • •

________S,.," Zip _City

Coupon expires in 60 days . . • • •

A ,.. Next highe r fr equency may be useful also .
B '" Diff icult circu it t his period.

96 73 MAGA71NF



Style

AD
BO

, fwo 8tyle8
, Q~O info ba(!k
, fwo (!0!or8
, LOW PRI(!f~

Amou nt enclosed $ _

FOREIGN ORDERS: Add $ 1 p er 5 00
cards for shipping and handling,

(i f desired)

StYle B

B

o/J

- Jet Black
On Wh o

Ite car d

These aSLs are printed on Fine Quality Glossy Card Stock and are
as good or better than ca rds sold elsewhere for several times the
price . We can offer this fantast ic low price, because we " ga ng print"
orders between other jobs in our own print shop which keeps the
costs way down and we pass the savings o n to you . If you haven't
been aS Ling as much as you 'd like to beca use of the cost of cards,
do you really have an excuse anymore? Get some cards and help
improve th e image o f U.S. Amateurs.

(as brief as possible and st ill get through the mail)

(First and last name is most fr iendly)

pe onBlack tv
Style A -

While the cost of almost
everything keeps spiraling
upward, 73 has kept the
price of these beautiful
OSLs at rock -bottom. When
we started selling Top
Quality OSLs last year for a
PENNY-A·PI ECE (postpaid
yeti) it was a fa ntastic deal ;
this year it's the next best
thing to having an oil well
in your own backyard!

ORDER - AND PAY

2 50 $6 12 .5deel
500 $10 120 ea)
1000 $15 11.5d ee l
2000 $ 2 0 11. eel

A product of 73 Magazine, Peterborough NH

All previou s a SL offers VO l D.

0250 0500 01000 02000 cards

City State ZIP Cou nty~___:___:___:____,_---"

(a must) (if desired on the card)

Address ...,.......,.....,....,.__=_...,..-=---,-:;-_-,--".-_"' _

o 0 0 0 0 0 0 0 0 0 0 0 0 0 ORDER BLANK 0 0 0 0 0 0 0 0 0 0 0 0 0 0



ADVANCED
,----A M A T EU R

TECH NOLOGY from

YVAESU YOUR ASSURANCE OF PERFORMANCE
AND QUALITY

JOIN THE ACTION ON 2M FM,
.THE WORLD'S LEADER IN AMATEUR COMMUNICATIONS

NOW OFFERS YOU "TOTAL SPECTRUM COVERAGE"
FROM 160 THROUGH 2 METERS

SIGMASIZER 200R
200 CHANNEL

SYNTHESIZED 2M FM TRANSCEIVER
·NQ CRYSTALS TO BUY. GET TOTAL REPEATER

AND SIMPLEX OPERATION OVER THE ENTIRE
FM BAND

" FEATURES
o Complete 146-148 MHz coverage
o 200 c ha nnels in 10 KHz increments
o Selectable + 600 KHz rep eal er offset
o Built-In repeater tone burst
o Se lec table repeate r or simp lex operat ion
o Priority channel provi s ion
o Automatic fina l protection
o Plus many more exciting featu res

Amateur Net $449

Available soon from your dealer

•

FT·2 AUTO
AUTO·SCAN WITH PRIORITY CHANNEL

2M FM TRANSCEIVER'-

-AUTOMATIC SCANN ING ALLOWS YOU TO
CONTINUOUSLY MONITOR ALL OF YOUR
FAVORITE CHANNELS

" FEATURES
o Automatic scan of all 8 c han nels
o Hi/Low power: 10 Watts o r 1 Watt
o Selectable scan of priority channel
o Ind iv idua l c hannel lockout
o Aut omatic c ha nne l lock w ith mike
o Bui lt-in AC & DC power supp lies
o Burtt-In repeater tone burst
o Complete with three channels.

cables , and microphone

Amateur Net $379

23 CHANNEL 2M FM TRANSCEIVER
PRIORITY CHANNEL FEATURE

- COMING SOONI - - - - ----------
NEW FT-224

WITH
Watch for price announcement and further information on this new, low cost FM Radio

Prices and specifications subject to change without notice
Full dealer warranty with fa ctory service available for continued after warranty service backup

For f urther inf orm ati on on these, the complete Yaesu line. an d a current dealer list, write:

c

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave. , Unit # 29, Paramount, CA. 90723
(213) 633·4007

•
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