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Sold at Tem po dealers th ro ugh out the U.S,
and abroad . Please call o r w ri te
lor turtner rn tcrmanon.
Prices sub jec t to c h a n ge w ithout notice

TEMPO FMT-2 & FMT-42 (UHF)
An excit ing approach to
mobile communication
Compact t renscervers olferlng ve rsatili ty and perform 
an ce. Supplied wi th an unbreakab le remote control

head lor h ide-away mounting in mobile use and to provide a small neat packag e lor
base applications, 6 channel capability WIth one supplied . A hand-held PTT micro
phone and 20 loot cable supplied. 2 wan power output for low current, low power
applications. but designed lor output up 10 120 watts on VH F, and up to 100 wans
on U HF. Wilh AC power supply becomes a base station with 12 0 wans V HF or 10 0
watts U HF.

TEMPO POCKET RECEIVERS
Low priced, dependable and the most

compact receivers alailable
M S-2 . 4 ch annel scanning receiver fo r VHF h igh band, sma llest
unit on the market. MR·2 same size as MS-Z b ut has manual
selection of 12 channels. VHF high band . MR-3 . miniature 2
channel VHF high band momter or paging receiver. M R·3U.
single channel on the 400 to 5 12 U HF band. All are low priced
and dependable. Now available with accessory CTCSS and 2
tone d ecod ers.

TEMPO VHF/ONE PLUS
Still the best bu y in • mobil. transceiv.r _. _compar.
f••t ures .. _compar. p rices.

Fu ll 2 meter covereqe. 14 4 to 14B MHz lor both transmit
and receive • 25 watts or low pow er ou tput sefectable >

Remote tuning on microphone · Sideband operation w ith SSB/ONE adapter · MAR S operation
capabi li ty · 5 kHz numerical LEO · Full phase lock synthesized (PLL) • Automatic repea ter
split-selectable up or down · Two buil t-in programmable channels · All solid state « BOO
selectable recewe frequencies with simple~ and ~ 600 kHz transmit frequencies for each
receive channel. Still only $399 .

BIRD Model 4362 Thruli"e Wattmeter
.. the perfect accessory lor any 2·meter operation. Bird

directional wattmeters are insernon type instruments lor
measuring lorward or reflected power in 50-ohm ccecat
transmrssron li nes, $9400.
HF model 4360 ($94 00) and a complete line of BIRD
products also avai lable,

TEMPO ... still the best value in
quality 2-meter equipment

I
"

TEMPO VHF & UHF solid state
power amplifiers
Boost your sig na l ... give it
the range a nd clarity of a
higher powered base stat ion .

V HF 1135 to 175 MHz I
D" ve Power Out put Mo d e l No . P"ce

2W 130W 1 30A0 2 5 199
lOW DOW 1 3QA 10 5 179
JOW 130W 130 A 30 $ 189

2W 80W SOADZ $1 69
l OW SOW SOA1D 5 149
lOW SOW 80A30 $159

U H F (400 to 512 MH zl
Dri ve Po w er Qutput Model No . Pri ce

2W JOw 70 002 5270
l OW JOW 70 0 10 5 250
aow 70W 70030 5210

ZW 4QW 40 0 02 S180
. 10 W 40W 4 0 01 0 $145

ZW l OW 10002 5125
lowe' _, and FCC typlt "",capled modele aloo
.Ya, lob l.
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NAIVE IDEAS
It's been a long time since

I've editorialized about my
naive and idealistic ideas of
what amateur rad io should be
like. Come with me to dream
world.

We have several d ifficulties
with amateur rad io, and most
of them stem from lousy ru les
and a lack of enforcement by
the FCC. I get a bit fru strated
when I see petiti ons being ted
into the FCC hopper every time
some amateur or c lub gets pro
voked by something Ihat has
happened . The f irst knee-Jerk
react ion is to demand a law
against the bad th ing.

We have TVI? Pass a law
against It. We have jamming of
nets? Pass a law. We have
crowded bands? Pass a law.
Fiddlest icks and bah humbug.

Any person who takes any
kind of objective look at the use
of laws to solve problems has
to come to the conclusion that
this is one of the worst ways to
try and make th ings better. And
th is holds true in spades when
it comes to the FCC. It takes
them years to act on a pro
posal. In ten t imes out of nine ,
the problem is long gone by the
time the rule comes ou t, and
when It does emerge, it creates
a whole new bunch of problem s
never env isioned by the Idiots
who demanded the law in the
flrst place.

Since the bulk o f our rule
changes have been the result
of the AAAL demanding them, I
po int my fi nger toward New
ington as the source of much of
our miseries. ves, I know, there
goes Wayne, try ing to get more
circulation by heaping abuse
on the poor underpaid need
quarters gang ... all beloved by
hundreds of thousands of loyal
members.

let's not rake over old coals
the incredibly stupid ru les
we have had to endure at
various times. One of these
days I'll wri te at length lor
newcomers to acq uaint them
with some of the b lunderi ng
h is t ory of ama t eu r ra dio
legislation. They won't believe

EDITORIAL BY WA YNE GREEN

it.
The entry into amateur rad io

has been made painfu l by three
thi ngs-the code exam, the
theory exam, and the FCC ad
ministrat ion 01 these exams.
Few a mate urs have bee n
throug h a pa inless FCC exam
. . . it is a trauma for almost
everyone. I don't thi nk this Is
necessary. I would prefer to set
up a whole new system, one
which is not all that far from
where we are right now.

A few years ago, I made a
survey of the ham clubs to fi nd
out whi ch were run ning tra in
Ing c lasses for newcomers. AI
that ti me, there were a max
imum of 50 clubs with such
classes in the country. I set
about gettin g c lubs 10 run
classes by writi ng editorials
and prOViding the best training
aids wh ich had ever been
developed for making It easy
for beginners-the 73 study
guides and tapes. Today there
are over 2O<Xl ham clubs giving
classes, and amateur radio is
growing as never before.

The next step I'd like to see is
the turning over of the licensing
exams to clubs. We had prcb
lemswUh our Conditional class
of ham l icense because it was
set up with only one examiner.
I'd like to see the c lubs ad
mini ster the license ex am s
with a minimum of three ll
censed ham proctors prese nt.
You can have fun ny business
with one chap, perhaps even
wit h two, but with three in on it ,
there is too much l ike lihood for
someone to spill the beans. I
suggest that where someone
blows the whistle and there is a
good likelihood 01 mischief, the
club should lose Its licensing
authori ty.

The club handling of tlcense
exams would not only take a lot
of the pressure off those tak ing
the tests, but it would also
make it far less expensive for
newcomers since they would
not have to miss a day's work
and drive to a city to take the
exams. And t hink of what this
would save t he FCC in ad
ministration costs!

Okay lor step one. Now,
about our subbands. In this
case, I'd like to see the FCC
open all ham bands for any
emission and let us draw up our
own uses lot the bands. It
would be chaos, right?

I doubt it. We have gone
through just such situations In
the past, all without FCC rules,
and we have come through
every time with honor. One of
the more recent major Changes
was from AM to SSB on the low
bands. The two modes were not
compatible, so there were often
skirmishes between them. But,
early in the game, a detente
was achieved where the SSB
gang started from the top of the
20m phone band and the AM
from the bottom, thus keeping
relative ly out of each other's
ha ir. It worked.

We called it a gent lemen'S
agreement. Sure, we had some
hams who most definitely were
not gentlemen . None of us who
heard W20 Y were incl ined to
think o f h im as a gentleman.
But the good guys won ou t over
the bad guys and eventually
SSB took over because it was
better.

We had a simi lar problem
when repeaters started up.
There were repeater wars at
first and screams for the FCC
to do something . By the lime
the FCC got something done,
the repeater groups had orga
nized into repeater council s,
set up frequency coord inating
committees, and had every
thi ng wel l in hand. Then the
FCC used a sledgehammer to
kill the f ly. We are sti li getting
out from under t he mess the
FCC made of that one . . . with
the great help of t he AAAL

To facilitate the setting up of
gen tlemen'S ag reements, I sug
gest we have the Interested
ham clubs send represen 
tatives-two each-to a na
t ional ham conference, prob
ably every two years . Funding
this pi lg rimage and the running
of ham classes would be major
functions of clubs.

The ccnterence would break
up into working groups to study
proposed changes in band
usage, bring ing their com
mittee reports to the who le
body for a vote. The clubs
would then see that these new
agreements were observed by
hams in their a rea , c l u b
members or not , using peer
pressure to get compliance.

Wou ld this mean that small
groups Interes ted in special.
Ized modes would get t he
shaft? Not li kely, for we have
seen in every case tha t the
repeater councils have really
ov er- protect ed spec ia l in 
t er est s . Whe n se ili ng up
repeater channels, they leave
more frequency space lor CW,
SSB, An V, and other groups
than is really needed. Hams are
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fair people and in groups they
are usually able to overcome
sett-tnte rest and be helpfu l and
considerate of others. 1 think
that we mig ht see a generation
of experlmentatlon and pio
neering far beyond anything we
have ever seen before if such a
scheme could be implemented.

The number of anarchists in
our midst is small and I think
we can handle them. I think we
can do it much better than we
have so far because the nor
mal response to a problem at
present is to call the FCC for
he lp in stead o f do i ng It
ou rs e lves. Was it really
necessary to arrest and im
prison the two hams in New
Orleans who , for a lark, spent
al mo st a year driving the
repeater users bananas with
foul la ngu a g e and l n
t erf ere nc e ? Wouldn't th e
shame of exposure to the club
members and other local hams
have been enough to solve the
prOblem?

The FCC says it doesn't have
enough money to do this, to do
that, and I say we can do
everything they are doing for us
and a lot more, all at no ex
pense to them whatever. For a
coupl e of bucks a license, we
could hire a commercial f irm to
set up a computer and issue
ham tickets, with a copy to the
FCC lor their liles. That way we
could have special station
ca lls, repeater calls, and
anyth ing else we felt like
having and ag reed among
ourselves we needed. Special
licenses cost more to process,
so we charge more. Big deal. A
$100 repeater license would be
well worth the cost to most
clubs . . . it wou ld be a badge of
pri de. And $100 for a special
call for a fair or big event would
be peanuts.

Convinced?
Then start petition ing the

FCC for the changes, and who
knows, by the time our chi ldren
are asking us to come babysit
their kids, we might have some
better rules. That is, prOViding
there is any ham radio by then.

A NEW PROSPECT FOR
SURVIVAL

Could the United States con
tinue telecommunications on
an international basis if it
wi t hdrew from the ln terna
tl ona l Tel ec ommu nicat ions
Union?There would be massive
problems, but it Is possible that
the U.S. could go its own way .
This could destroy the ITU, so
the prospect is not a happy
one.

Yet that is what seems to be
seriously under consideration
as the U.S. heads into the
WARC ccnterences at the ITU
in 1979. Many of the other ser
vices are as concerned as
amateurs over the possible
losses of frequenc ies, and
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rightly so.
The present shortwave al lo

cations were set up primarily at
an ITU conference in Atlantic
City in 1947. At that time, few
countries had any extensive
use for the shortwaves, so the
major European countries and
the U.S. grabbed the non's
share of them. This was okay
for a while, but then the
emerging nations found that
they, too, had desperate needs
for radio frequencies, few of
which were available. By 1959,
the major powers sensed that
they had a losing battle on their
hands, so, by the ski n of their
teeth, they voted to put off
shortwave reallocations until
the next conference. This was
supposed to come in 1969.

When the African and Asian
emerging nations took over
control of the ITU in the early
60s, the major powers still had
enough clout to prevent the
1969 conference. Small con
ferences in 1971 and 1973 on
satellite frequency allocations
and marine radio allocations
made it clear that the new
African countries had the ball,
and these conferences were
unmitigated disasters for the
big countries. The small coun
tries were now powerful
enough to force the shortwave
conference for 1979and the big
powers had no further way to
stop them.

More and more I hear people
whom I respect saying the un
sayable-that the U.S. may
well pull out of the ITU, that the
one nation, one vote concept is
no longer possible to accept.
We've proven pretty well that
th is concept doesn't work with
the UN. Why should a small
African country with one ham (a
white European visitor) and a
need for maybe three broad
cast radio channels have an
equal vote with the U.S.? One
reason is that no one has been
able to come up with a better
solution to the need for inter
national agreements. If the U.S.
had 10,000 votes and the
African country one, why
should the African country
bother to come?

The U.S. worked out a solu
tion to this same situation
when it was formed. They set
up two groups 01 represen
tatives, one representing the
political areas (the Senate) and
one representing the proper
uons of the population (the
House). Perhaps If the UN and
its subbranch, the ITU, were
rebuilt as a world democracy,
the system could be made to
work.

If the U.S. and several other
major powers pull out of the ITU
(say, does that mean we would
have to pull out of the UN
also?), it cou ld bring this to a
head.

WARC AND CB
One of the informat ion

bulletins being ci rculated to
those par ticipating In WARe
discusses the hate between CB
and amateur radio in Great Bri
ta in and cites as one of the
primary causes several articles
In OST. " Matters were not
helped by the Ame rican
amateur magaz i ne 'QST,'
which Is read by many English
amateurs, printing several of
the most antl-CB news stories
that It could find each month."

SWISS WARC
RECOMMENDATIONS

The Swiss group has recom
mended that the amateur
430-432 and 438-440 MHz bands
be replaced with a mobile ser
vice. They also want to make
41-68 MHz into a mobile band
(not amateur), as they do
174·235 MHz (whoops, there
goes 220!).

BRITISH WARC PROPOSALS
Britain wants to double all

shortwave broadcasting bands
below 20 MHz; they also want
an additional broadcasting
band between 12-15 MHz (how
about 14 MHz , teuas t ).
Amateurs should, they feel , be
" relocated" from the 7.1 ·7.3
MHz band, but no suggestions
are made lor another home.
They also propose a cut in the
220 MHz band , removing
220-223 MHz from amateur ser
vice.

THAN KS TO MICHIGAN
The Idea lor the petition

which ran in the February issue
of 73 came Irom a group in
Michigan who sent in such a
petition to me. I dropped them a
line thanking them for the idea
and put it quickly into motion.
The response to the petition
has been gratifying, as I've
mentioned. The stack of petl
trcns Is now almost a foot high,
perhaps well over a thousand
of them, most with live to fifty
names.

Solidarity like th is impresses
even the obviously biased FCC
Comm issioners. I sure wish
that I had had this pile of oetr
tions when the oral hearing on
ampl ifiers was held last
November ... the Commis
sioners might have l istened to
the amateur arguments a little
more closely.

Cooper is still hard at work,
though his life is complicated
by the need to dodge a center
nia court which charges fraud.
Cooper Is a wily chap and so far
has been one step ahead of the
pack at every turn.

WHY PETITIONS WORK
A letter from WA2ANG

groused about my wasting
space In 73 for a petition -after
all, they don't work
everyone knows that.

Oh yeah?
I'm not putting ANG down,

for I used to think that peti tions
were a waste of ti me and effort.
That was before I did any
groundwork in Washington, the
place where politics is king. It
didn't take long nosing around
Washington, seeing how our
government works, to discover
that there is magic in a pile of
petitions. Those names mean
people and people mean votes,
and votes mean congressional
interest and enthusiasm, and
that means action .. . and
that's a fact.

The FCC, like any other arm
of our government, is sensitive
and responsive to political
pressures, so they do perk up
when someone comes In and
lays a pile of peti tions in fron t
of them. They start heari ng
more clearly. If AAAL counsel
Booth had laid a pile of pett
t ions on the desks of the corn
missioners instead of an
endless moncrocue, we might
stil i be able to buy ham
amplifiers with a 10m band on
them.

When we testified on the
need for repeater rule changes
in 1974, we laid a big pite 01
petitions on the Oomm!s.
stoners' desks and we got just
about every rule change we
asked for. Sure, it took months
to get those petitions signed.
We spent a large part of the 73
booth space and personnel at
hamtests and conventions on
getting petitions signed during
1973, and we put on an ex
cellent presentation. The
package did the job.

STOP COOPER
In addition to several thou

sand signatures on our peti
tions from hams and their
fr iends, quite a bunch have
been com ing in from CBers.
Surprised? Typical is a leiter
from Don Sweat of Crys tal
Springs REACT In San Mateo,
California. He says that he and
the 30 members of the REACT
team are studying for their ham
tickets and they are going all
out to stop Cooper.

The biggest bunch of stone
tures received so far was sent
in by Harold Wailich WtlNAZ of
M issourl-330 signatures!
Congratulations for the hard
work, Harold . .. those oett
trona are an impressive sight.

lEAGUE BLACKMAilS
BEGINNERS

When I say the league, I am
referring only to HQ In New
ington, not the thousands of
members, and there is a very
distinct difference. T he
members are not consulted by
HQ on anything (when was the
last polt you've seen in QST
ask ing your opinion?) , so
members shou ld not feel oeten
slve about things over which
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they have absolutely no con
trol.

So what about all th is
blackmai l business? I am in
possession of a tet ter from C.J.
Harris WB2CHO, the Clubs and
Training Manager of ARRL, ad
dressed to club instructors. In
this leiter C.J. says, "We are
changing our former procedure
of send ing out large quantities
of Operating Aids with this
package (FCC 61 0 forms). In
stead, your students wi ll
receive these operating aids
when they sign and return the
enclosed petition in support of
the effort to expand the Novice
80 meter band."

Now, fellow ARRL member,
and I've been a member of the
League for 40 years now, have I
exaggerated in any way when I
ca ll that blackma il? When the
FCC people lind that the
League is forcing hams to sign
a petit ion in exchang e for
goodies, what possible value
do you think they will put on
names gotten through such
bribery and coercion? I wonder
if anyone at the Leag ue
thought th is through and real 
ized that by forcing people to
sign a pet ition, they will effec
tively shoot down their Novice
band expansion scheme. Ordid
they do this on purpose so it
would merely look as If they
we re be hi nd the band
changes?

If you consider the above as
antl·ARRL, what wou ld you
suggest as my response to the
League lett er to clubs? Would
you, if you were ed it ing 73, just
keep quiet about it? Do you feel
that amateurs do not have a
right to know what the League
is doing?

Yes, I know that there are a
few amateurs who are so pro
ARRL that they want every bad
thing that goes on at the
League to be kept secret. They
feel that even the slightest
crit ical mention of the ARRL Is
a persona l attack on them .
When some fellow amateur
tries to get them to look at
facts, t hey j ust get mad.
Believe me, it takes great
courage or great stupidity (your
Choice) to dare to say anything
criti cal about the League, no
matter how constructive the
crit ici sm. There are no rewards
for those who speak out.

And now the good news: The
percentage of hams who react
emotionally at any critical man
tion of the Leacue is small to
day. Today the majority of
amateurs try to be realist ic
about the ARRL. They are
fru strated by some of the
th ings the League is doing or
not doing, but they don't know
what to do about it. They find it
difficult to try and come upwith
ideas at club meetings be
cause there are still a lot of
" loyal" League members, with
" loyal" meaning think no evil ,
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permit no evil 10 be spoken, etc.
It is a lot easier to blindly
bel ieve in the League than to
live with the knowledge that we
are essentially unprotected
and at the mercy of forces over
which we have l ittle control.

MORE DECEPTION?
Speak ing of C.J. Harr is of the

ARRL, you might, for laughs,
check out the March-April issue
of Elementary Electronics. In
there YOU'l l l ind a nice art icle
on getting started in amateur
radio, which is all well and
good. However, the article is
one long sales pitch for ARRL
products, Including their terri
ble code course, and no men
tion whatever of Harris being
employed by the ARRL. Shame
on Elementary Electronics and
the ARRL for th is decept ion.

The fact is that I was flipping
through the magazine and
spied the article. Since any ob
[ec ttve eva luation of code
courses would list the 73 tapes
first, I looked for the reference
... none! Hmmm only the
ARRL was pushed hmmm
some more. Then I looked at the
author of the art icle and
discovered that the manufac
turer (ARRL) had wr itten the ar
t icle to sell the product. I
wonder If I should start writing
articles for other magazines
telling newcomers how great
the 73 cassettes are?

HAMS ARE NOT
EXPERIMENTING

One 01 the clu b newsletters
re ce nt ly had qu ite a long
diatribe on how most hams are
not participating In pioneering
efforts. This is true ... guilty,
but with an explanation.

We would have a lot more
breakthroughs in communica
tions techniques by amateurs if
the FCC did not interlere at
every turn ... I think that is ob
v ious . By dampen ing th e
climate for experimentat ion
and pioneering, the FCC has
thrown a pall over the entire
amateur radio community.
Pioneering is a work of en
thusiasm ... it is fun. When
you have a bureaucracy sitting
on top 01 you , It is difficu lt to
have fun. Not many amateurs
want to fight the FCC, nor do
they want to have to conduct
their exper iments cl andestine
ly. The end result is little in the
way of progress as compared
to what we could have if we
were free of the deadening FCC
yoke.

If amateurs were encouraged
to experiment, we would find
more and more art icles in 73 on
these ideas, and these in turn
wou ld spark more enthusiasm
and ideas. Enthusiasm build s
more enthusiasm just as gloom
develops more gloom.

No, I think it is useless to
castlgate amateurs for not
pioneering or to try and force

them to do things on the basis
of shame. Amateurs will work
best if they are having fun and
can brag a lot ... t hen they
spread their con tagious en
thus iasm. You'll get a thousand
times the end result from an ar
ticle on some new invention
that is fun than you wtntrom an
article casti ng shame on those
who are not experiment ing.

Ham radio is a hobby, It is for
fun. When it ceases to be fun, it
will go away. We saw clearly
what happened in 1963 when
"i ncentiv e l icen sing " pro
posals by the League took the
fun out of hamming-tens of
thousands of amateurs went
all the air and dropped out ...
permanently. The growth 01the
hobby stopped, invention just
about stopped, and sales of
ham gear dropped to about
one-seven th what they had
been, driving over 600 ham
stores out of business and do
ing in all of the large manufac
turers.

HAM PIONEERING
For a s lon g as I can

remember (and unfortunately I
can remember a very long time),
the FCC has been doing just
about all it could to violate one
of its most important rules
Part 97.1 c. the one and only
regulation which specifi cally
outli nes the responsibilities of
t he FCC. This regulat ion says
the FCC shan Ionow the princi
ple of: " Encouragement and
improvement of the amateur
service through rules whic h
provide for advanci ng skills in
both the communication and
techn ical phases of the art."

When the FCC denies ama
teur requests for special tern
porary authority (STA) to experi
ment w ith new techniques and
ideas, and does th is on a con
tinu ing basis , then they are
cl early in violation of thei r own
rules.

Am I making a big th ing out
of noth ing? Here is where my
long memory comes into play. I
remember all too c learly the
years of pressure it took for
amateurs to f ight both the FCC
and the ARRL to get RTTY per
mitted on the low bands. In the
early days, the FCC forced
repeaters to close down and it
took years to get t hem ac
cepted by the FCC.

Many technica l de vel op
ments have been stopped co ld
because the FCC insi sted that
amateurs not transmit any type
of signals their monitoring sta
t ions could n't copy. How can
you pioneer anything under
that restriction? You can' t !

The FCC is stil l at it, and if
you doubt that, just ask any
amateur who has requested an
STA for testing ASCII on the
ham bands. There is no known
reason why amateurs should
not be permitted to go ahead
and use ASCII and start their

development of systems using
this modern technique. How
can amateurs provide leader
ship to industry if they are
hamstrung (pardon) at every
l urn by the FCC ... in vio lation
01their own regulations?

20 KHZ SPLIT PIONEERED
There are grOW ing rumors of

an attempt to change the
hist or ic 30 kHz two meter
repeater channel spl it to 20
kHz. Since nobody asked my
opinion 01 th is, I feel free to
comment.

Shades 01 eight years ago!
There was a st rong movement
way back in the early days of
repeaters to change to 20 kHz
splits. Come to th ink of it, the
chap who was at the heart of
this movement then is, odd ly
enough, now living where the
new thrust is tak ing place. Is
this a coincidence?

To recap history briefly: The
first repeater channels were set
up on 60 kHz splits. This was in
the early 60s and most hams
were using ttand .me-down
pol ice and taxi un its set up lor
wideband (30 kHz) operation.
Narrowband rules for the land
mobile services had obsoleted
a lot of FM equipment, which
promptly fell Into ham hands at
a fraction of Its previous cost.
The wldeband channels d!c .
teteo the 60 kHz splits between
repeaters.

Once the 60 kHz channels
filled u p, the pres sure in
creased to shi ft to narrowband
FM, a mode which. by the way,
was pioneered by a ham back in
the late 40s. As FMers nar
rowed their rigs down, It was
possible to sandwich In more
repeate rs on the 30 k Hz
"spli ts."

In 1969. we brought th ings to
a head by pack ing 73 with FM
and repeater art icles, running a
seri es of FM sy mpo siums
around the country, and putting
out an FM Repeater NewsIer
ter. This helped get the country
organized Into using a common
set of channels. Before this, on
ly a handful of repeaters were
set up on the now standard 600
kHz spacing, thus making the
use 01crvetat-ccnt rouec rigs a
problem. Along in 1970-71, the
pressures f orced repeater
groups to get together and
swap channels so they could
move to 600 kHz spacing . With
few exceptions, this is now the
rule.

When all of the 146 MHz
repeater channels in New York
filled up (147 MHz was at that
time only open to General class
and above), the first of the 15
kHz " spli nter" channels was
tr ied. It worked, after a fashion,
for some users. It became
quickly apparent that either the
state of the art of making two
meter FM receivers was going
to have to progress or else 15



Compare These Features And You'llKnow What We
Mean When We sa, "Years Ahead With Yaesu"

• one knob channel selection using optical sensing to select 800 channels • memory
circuitthat allows instant return to any frequency selected between 144-148 MHz • large 4
digit LED frequency readout • fully synthesized frequency control, using PLL techniques

in 5 KHz steps . built-in tone burst, plus optional tone squelch encoder/decoder
• spurious well below minus 60dS requirement-superior cross modulation, overload
and image rejection • standard 600 KHz offsets plus any split within the band using the
memory circuit • automatic final protection, PLL "unlock" protection and busy channel
indicator • selectable 10 watt/I watt output

See this sensational new two meter transceiver af your YAESU DEALER now!

Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90n3. (213) 633-4007
Eastern Service cn., 613 Redoa Terrace
Cincinnati, OH 45215 1177
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tive hams could pay for the
hambassador program. I've
made this suggestion to the In
dustry and asked that the firms
get together at Dayton and stop
the infighting ... and try the
3% hambassador funding con
cept. Will It happen? Read next
month and rejo ice or weep.

Remember, I could be wrong
about stt th is . . . but what i f I
am right?-Wayne.

It 's my bel ief that any ham
using more than 20 Walls on
the bands today would use a
sledgehammer to kill flies.

The fact is, there's not a
count ry on th is globe t oo
remote to be accessible to a
station running a half Watt and
a dipole (under proper condl·
tions, of cou rse). Yet, our fre
quencies quake w ith shrieking
tnoueanc-weuere beam-boost
ed to erp levels of 1()4 t imes
that amount.

How come? Perhaps It's
another manifestation of the
same syndrome which, until
recently , c l u tt e red our
highways w ith 500-HP. gas
guzzl ing behemoths. At any
rate , the ad men behind this
power tripp ing In hamdom
sure ly deserve their due. Their
campaign may go down as one
of the most successful decep
tions of an Intelligent group of
Ind ividualists ever perpetrated.
Happily, though, It looks like
" megawatt mania" has nearly
run its course.

It used to be that the guy on
the other end of the OSO came
right out and to ld you thai he
had a gallon, a Cali fornia kW. or
a lega l limit and then some. But
th ings have changed. Notice
how often now you hear, " rig
here 900 Watts." Come on,
tellas, even the most mathe
mat ically Inept of our ranks
recognize that as pretty darn
close to the big K. But It does
show where It 's all headed.

The tide Is turning to low
power. But there wil l be the
diehards, th ose lew ' who may
never fully apprec iate just how
boorish it is to plop down a big
fat U.S. double gallon on a
choice frequency during a OX
contest and start call ing, "CO
te st." It s imply salves one W's
ego while forcing many foreign
stat ions into the background
Instead of allowing them to ettl
clently work the hordes of other
American hams anxiously wait
Ing for a OSO. But then, I sup
po se the OX understands
•.. after all , the specter of the
ugly American Is nothing new.

Once you experience the
warm respect you receive from
OX stations when they learn
yo u' re runn ing ORPp, you
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ference . . . that was a perma·
nent loss. Then, when the same
disaster fell on the maritime
frequency users at the 1973 ITU
conference, aga in brought
about by the solid bloc vot ing
of small African countries, it
was even clearer. These short
wave frequen cies are very
valuab le, whether for use by the
country or for lease to other
users (each channel is said to
be worth aboutl70million). The
like lihood of these African
countries being kind enough to
voluntarily give up something
they can rent for cold, hard
cash so a bunch of Americans
can play is not something I care
to bet a lot on ... remembering
how popular the U.S. is with
most African nations.

As I said In the October
editorial, I think that the se
countries could be encouraged
to save the ham bands forhams
if someone were to go and visit
the heads of the countries and
acquaint them with the tremen
dous value amateur radio could
have for the ir countries . . . a
fact not one of them Is familiar
with .

Hambassadors might swing
the difference, If we had any.
As far as collecting money for
such an effort goes, there isn 't
t ime to do th is through any
general collection from ama·
teurs . . . that takes much too
long. With the ARRL keeping
mum on the whole situation,
most smeteurs would seize
upon this as an excuse to let
someone else pay to try and
save amateur radio . After a/l, If
there were any serious danger,
the League would do some
thIng ab out i t . .. right ?
Sure . . . jus t like they did about
our satellite frequenc ies when
they went to Geneva to repre
sent us and lost every single
kilohertz we had above 450
MHz-237,240 megahertz lost
... forever.

The only other poSSibility is
that the ham manufacturers
may stop theIr political in
fighting and collec t enough
money to field some nembes
sadors. Right now some of the
U.S. manufacturers seem to be
more Interested In battling
Japanese ham impo rters than
looking to next year at Geneva.
The chaps runnin g the import·
ing firm s are mostly old-time
U.S. hams, and seem to be
alone in the ir desire to do
something about the situation.
Weird.

If the ham indus try were to
Immediate ly Increase equip ·
ment prices by about 3 %, they
could gather abou t 1250,000 a
month f rom th is " tax" and use
It to get some hambassadors
into the field right away. Most
of us pay a lo t more than that in
sales taxes (except in New
Hampshire, where we have no
sales taxesJ. This wav. en 11(:·
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Well, Timothy, the answer to
your question is that I have not
heard of anyone, QCWA or
other, setting out to contact
those countries which wiff
decide on our ham bands at
Geneva next year. The smafl
African countries are the ones
which will be able to vote
whatever frequency allocations
they desire. With one vote per
country and few, If any, friends
In Africa, how far do you th ink
an "American" hobby is going
to get as far as keeping in.
credibly valuable shortwave
Irequencies is concerned?
When we lost 237,240 MHz of
previously allocated satellite
ham frequencies at the ITU
satellite conference in 1971, i t
was clear that the handwriting
was on the wall. That's right,
we lost every single satelli te
frequency we had allocated
above 450 MHz at that con-

cant move to benefit our hobby.
Anyth ing we can do In the way
of support wou ld probably be
much needed and greatly ap
preciated.

My first suggestion Is to set
up a fund from which " ham
bassadors" could draw to
cover expenses Incurred as a
result of their " mission." Dona
tions would come from the
" average" hams all over the
U.S., and money received would
be controlled by a responsible
adm in istrator who w ou ld
answer to a board or panel of
trustees. These trustees would
be responsible for determin ing
who Is or Is not eligible for the
job of "hambassador," and
they would also act as ccor
dlnators, making sure each
country Is covered and follow
Ing up on the results of each ex
ped itlon.

My next suggestion is that
whatever we oc.tet's do It fast !
Let's not waste a bunch of time
debat ing about it and wrap cur
selves up In the polit ics of the
thing. It 's late in the game, and
whatever any of us can do
should be done immediately if
we want to see amateur radio
remain like it Is Instead of
become an all ·VHF/UHF/X 
band affair!

Let' s pool our thought s,
come up with a plan, and put it
into act ion before another six
months s l ips through our
fingers!

Timothy M. Mrvl WDSQLB
EI,le MI
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Your October, 19n, editorial
comment posed the appro
priate question, "Can the
aCWA save amateur radio?"
This timely Inquiry has stuck In
my craw ever since, and my
curiosity has been building
steadily. It's about time I wrote
to see If anyone "answered the
call."

Well? Haven't there been any
encouraging results so far (see
page 35 of the April, 1978, issue
of 73, column 1)? If there have
been, they haven't been re
ported to us. I'd like to th ink
that we can trust the OCWA to
bear the full burden of support
ing amateur radio by becoming
"hambassadors" to developing
countries (and leave it at that).
But life has taught me not to
count on anything-so I'd l ike
to see what the average
amateur can do to help.

The Idea of ham ambas
sadors (" hambassadors" Is the
nickname I came up w ith) is
great ! It's a good Idea to get
them from the OCWA, the peo
ple whose knowledge of ama
teur radio Is probably more
than suffic ient to get the Job
done rig ht. It's also nice that
since many of the aCWA mem
bers travel a lot anyway as part
01 their jobs, there would be no
cost to anyone for the great ser
vice they would provide to
amateur rad io.

But-s-what can we "small
fry" do? What can the average
ham do to help keep amateur
radio off the butcher's block at
WARC '797 This Is obviously a
moot quest ion (perhaps a good
subject for an upcoming edt
torial?). The only th ing that I can
th ink of to help get the job done
would be to provide the means
by wh ich an y " q ua li f ied "
amateur could become a "trem
bassador." After all, I wou ld
assume that not all of the
OCWA members have expense
accounts and make regular
business trips to foreign ccun
tries. There may be many of
these pioneers and Innovators
who would be Itch ing to go and
do something to benef it our
hobby, but wh o don't have the
means. Furthermore, t here are
probably those hams wh o are
fully qualif ied to take t he
respons ibility who are not
OCWA members, and also lack
the means to make th is signi f l-
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WHAT'S THE WORLD
SAYING?

Our ever-shrinking worl d and
Its multiplying proble ms have

connections are brought out to
a 16-pin socket pad. A + volt
regulator and all mcrex connec
tors are provided; regulated +
and ground are bused among
the locat ions lor up to 351 4-pin
ICs. Price: $24 .95.

The high quality Micro Works
extender boards are double
sided, with the bus extensions
on the bottom and a ground
plane on top. Both sides are
solder masked. Silkscreened
bus pin designations make
debugging easy. Prices: X-SO
(S-SO bUS), $29.95; X·3O (5-30 110
bus), $22.95.

All Micro Works 6800 com
puter accessories come fUlly
assembled, tested, and burned
In as necessary. They feature
prime components, double
sided PC boards with prated
through holes, sol der mask,
and s i lkscreen component
markings where appropriate.
All software Is fully source
listed and commented; com
plete schematic diagrams are
included. Delivery is from
stock. The Micro Works, PO
Box 1110. Del Mar CA 92014,
(714r756-2687.

UNIVERSAL 1/0 BOARD
The Micro Works Universal

1/0 Board Is just the thing for
custom interfaces. The board
has space lor a 4O-pin wire
wrap socket into which you
may plug any of Motorola's
4O-or 24-pln interface chips; the
data and control lines are con
nected to the appropriate edge
connector pins. All other bus

and repeater coverage as you
would have on the 70 cm
amateur band and, additional
ly, carry on business communi
cations Including autopatch
phone calls. However, the big
gest advantage to most arna
teurs wi ll likely be the provision
that enables fam ily members
and others to operate without
being individually licensed.

Priced at under S4OO, the
GMR-l offers amateurs the op
portunity to expand their com
munications Into a new and ex
citing area that complements
their present VHFIUHF capa
bilities. Full details on the
GMR-l and the General Mobile
Radio Service are available
from the PerCom Sales Man
ager, Standard Communica 
tions Corp., PO Box 92151, Los
Angeles CA 90009.

Morgan Godwin W4WFL
Peterborough NH

Order out of chaos: The M icro Works Universa/1I0 Board.

STANDARD GMR-l
BASE/MOBILE TRANSCEIVER

With the same capabilities
for FM simplex/repeater opera
tion as on the 70 cm amateur
band, plus such additional ad
vantages as being able to make
business calls via autopatch
f a c i l i t ie s and unli c ens ed
members of your family being
able to legally operate, the 460
MHz range General Mobi le
Radio Service, formerly Class A
CB, offers an attractive alterna
tive to amateurs, particularly in
the many parts of the country
where amateur band repeater
operation Is already at the
saturation point.

In practice, the GMRS pro
vides pretty much the type 01
operation envisioned for the
proposed Communicator class
amateur license-with certain
pluses.

Operated in essentially the
same fashion as an amateur
band repeater, a GMRS mao
chine could provide a logical,
legal, and very useful extension
of any group's communica
tions capabilities. And with Its
wider range of authorized com
munications and eight frequen
cy pairs of increasingly scarce
spectrum space, the General
Mobile Radio Service should
not be overlooked by exist ing
or potential amateur repeater
organizations with an eye to
the future.

Now Standard Communica
tions has entered the GMRS
fie ld wi th the GMR· l, a slx
Walt, two-channel FM trans
ceiver for operatlon In the
462-468 MHz range. The GMR-l
can be used as a mobile or for
base station operation with the
addition of a suitable tz-vott
supply such as Standard 's
model 12112O-GMR, which In
cludes a built-in speaker.

With a pair of GMR-1S, you
can enjoy the same simplex

LEGALIZING BUSINESS TALK
Do you sometimes get a little

fed up with some of the fellows
on the repeater who push the
rules with cafls to their office?
They may not actually talk
business, bur you know the call
Is business oriented. Then
there are the gray areas . . . like
calling ahead to order 8 pizza
.. . a restaurant reservation.
Sure, It's Idiotic to consider
these a business use of 8 re
pea ter, but then we've gotten
alf sorts of contradictory input
from the FCC 8S to what is or is
not "legal." The result is that
many amateurs tend to be ex
cessively conservative.

Wouldn 't you like to have a
repeater where you could talk
business if you wanted to?
Where you wouldn't have to
worry about whether some use
was legal or not? Where there
would be no damned nitpickers

.rc rain on your parade? Well,
It's there and very few people
know about it.

Old·tlmers, sitting there rock
Ing and combing their beards,
may remember the halcyon
days of radio and the first CB
channels . . . up at 460 MHz. It
was a good p lace for CB, and
just think of the headaches the
FCC could have saved If they
had listened to their men who
advised against opening the
11m band. This "Class A"
Cftizens Band never realty
made it because there wasn't
any decen t yet low·prlced
equipment. Well, the remnants
of this early band are stili there
and not a few amateur groups
have been taking advantage of
this to set up repeaters, com
plete with autopatch.

The beauty 01 these chan
nels-and there are eight of
them-is that they are not
much used in many areas . . .
and you can use them for busi
ness, il you want.-Wayne.

Standard's GMR-1 transceiver and 121120-GMR supply. The Yaesu FRG-700D receiver.

18



NEW PRODUCTS:
SST T·1, T·2, AND T·3

SST El ec tron ics has in
troduced two new antenna
tuners after six years of pro
ducing the SST T-1, the original
random wire antenna tuner.

Every SST tuner is buil t with
high quality components and
workmanship. Yet SST tu ners
offer features not Included In
tuners costing more. All SST
tuners use an efficIent toroid
Inductor for maximum versatru
ty and compac t size.

Continued on page 190

make it possible to ob tain
everything required for the
measurement of forward and
ref lected average rf power (and
vswr, using a simple nomo
graph) by orderi ng a single
catalog number. The cases are
fitted with additional space for
sto rage of m an ual s, vs wr
nomographs, additional plug-in
elements. and connectors.
Dielectric Communications. a
unit of General Signa l, Route
12t, Raymond, Maine 04071.

DIELECTRIC ANNOUNCES
WAn-KITS

Dielectric Communicat ions,
a unit of Genera l Signal Cor
poration, announces the avail
ability of Watt-Kits, rf power
measuring kits, catalog num
bers 1000·K1, K2, K3, and K4.
The kits consist of the type
1000 rf directional wattmeter
and 100-Watt plug-in elements,
enabling the user to measure
100 Watts fu ll-sca le from 25
MHz to 1 GHz. Also Included is
a quick-match UHF connector,
two-toot patch cable with con
nectors, and a luggage·style
carrying case to house the
complete kit. The K3 and K4
kits al so incl ude a type 4100,
1OD-Walt dry term inating load.
Prices for the kits range from
$280 to $465, and they are
available from stock. These kits

ucts ca talog Is available free,
on request, from Radio Shack
stores and deaters, nat ionwide.
Items listed In the catalog may
be ordered through any Radio
Shack store or participatlng
dea ler.

Watt·Kit from Dielectric Communications.

Downey Avenue, PO Box 498,
Paramount CA 90723.

NEW RADIO SHACK
MICROCOMPUTER CATALOG

Just Issued by Radio Shack
is the ir new 8·page TRS-80
Microcomputer System Prod
ucts catalog.

The catalog features Radio
Shack 's $599.00 TRS-80 micro
computer system and provides
Information on upgraded svs
terns, peripherals, and ready
to-u se software developed
specif ically for the TRS-80.

The basic TRS-80 system,
descr ibed as the " begi nner's
choice ," offers Level-l BASIC
with 4K of ROM to produce a
thorough and easy-to-under
stand computer language. Its
4K RAM Is said to contai n suffi
cient memory to accommodate
many home, school, lab, or
smail business uses.

Expanded TRS-80 systems,
Including a 4K " Educator"
system priced at $1198.00, a
16K " Professi onal" system
selling for $2385.00, and a 32K
"Business" system for
$3874.00, are also featured In
the catalog.

Also included in the new
catalog Is Information on " How
to Expand Your Existing TR5-80
System," with detai ls of Level-Ii
BASIC, and an Order Work
sheet that helps the customer
custom-tenor a TAS-80 system
to his part icu lar needs.

The new Radio Shack TRs-BO
Microcomputer System Prod-

resu lted In a new hobby
listening to what countries all
over the wor ld are saying to us,
and about us, to their own peo
ple.

Shortwave "DXlng," as It Is
called, Is rapidly mushrooming
In popu larity among st people
of ail ages and In all walks of
i1 fe.

To til l the need for an excep
ti onally stable and sensitive
receiver capable of top perfor
mance, Yaesu Electronics c or
poratlon has Introduced Its
model FRG-7000. Tabletop In
design, It offers stability, sen
sit ivity, selectivity. and cattbra
tlon accuracy rarely found In
rece ivers off ered to the general
public.

The FRG·7000 will allow one
to explore the far corners of the
world from the comfort of the
liVing room, with digital ac
curacy, usi ng ali modes of
reception. si ngle si deband,
regul ar AM (broadcast), as well
as code (CW). It provides com
plete and conti nuous coverage
of al l frequenc ies from .25 kHz
to 29.9 MHz. This Includes all
C l ll ze ns Band channels ,
foreign broadcast, and amateur
rad io frequencies , with super
lative performance In ali modes
of recept ion.

SWLers, mariners, and rad io
amateurs will f ind the
FAG·7000 an invaluable corn
muntcatrona aid of outstand·
Ing qual ity and workmanship.

For ful l details on technical
spec ifications, contac t: Yaesu
Electronics Corporation. 15954

Itadlo lhaeK
TRS-80"Microcomputer

System Products
The Low-Cost Leader Goes Farther Out Fronl

Newcata log from Radio Shack. The SST T·2 Ultra Tuner.
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Looking West
Bill Pasterflill< WA61TF
24854-C Newhall A \o\!'.
Newhall CA 9 132 '

I hope I am mistaken. I really
hope that the FCC knows what
it 's doing, but 1 have a feeling
that this t ime they are wrong.
I'm speaking about the an
nouncement of March 23, 1978,
thai lota lly deregulated re
peaters and dealt a death blow
10 special repeater censrcns. I
hope that the FCC has not also
dealt a death blow to voluntary
coordination and thereby ne
gated the many years of work
done by great numbers of
dedicated amateurs. I know
some of you are going to say
thallTF is playing the part of a
pessimist, but the fact Is thai
by the time you read this there
will be only two criteria neces
sary 10 pu l a repeeter c n the air:
a Technician class or higher
license and a checkbook. Not
so long ago, it took techn ical
expertise, a desire to advance
the state of the art , and this
same desire to serve the needs
01 the amateur community. Out
of th is has come a national net
work of two meter repeater
systems that spans the nation.
It's almost impossible these
days to travel anywhere w ith in
the 50 states and not be in
range of a two meter repeater.
Ten years ago, when I first
drove across the country, the
rule of the day was hunt and
peck. Today, you can 't get
away from a aso. Repeaters
are everywhe re and that's
good.

However, I have to ask the
fOllowing questions: How many
repeaters are enough? What
total number of systems will
constitute fulfilling everyone's
needs? Is the mag iC number
2,0007 5,000? 10,0007 Will the
" need for repeaters" keep go
ing until every amateur has his
own system fo r his exclusive
use? Is there a real need for any
more than we have now?

A repeater is of tttt!e use
unless it is used. One that is
placed i nto operation and
w inds up wit h one aso every
th ree days is of l ittle value and
is better taken out of service,
since it is then nothing but an
economic dra in to Its owner.
There are exceptions to this.
Repeaters serv ing areas such
as our nation's wildernesses
and deserts as lines of
emer gency communications
and veh ic les for fr iendly chit
chat are an entirely dillerent
th ing_The ir need is dictated by
their service area. However,
here in l.A. proper, for exam
ple, we have a myriad of
repeater system s. You can
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hardly lind a channel that does
not have one or more (usually
more) repeaters coordi nated on
it. Yet, although good quality,
wide coverage repeaters of
" open" format reside on these
channels, you can someti mes
l isten for days on a channel and
not hear one aso take place.
You can hear an occasional
kerchunk wi thout an identifica
tion other than t hat of the
repeater itself, but not a aso.
The why's and wherefore's of
this phenomenon are unknown
to me, but it exists here and, I
am willing to bet , in other big
cities. There may be 25 or 50
repeaters available, but three
or four account for the majority
01 activity.

If th is is the case, why go
ahead and put more repeaters
on the air Just to take up space?
There is a far better way, but it
takes Implementation of a term
that is very lacking in today's
society : cooperation . Say your
group decides that it wants the
advantages of Its own repeater
and makes plans to put one up.
Well, that's one way, the usual
way. However, if you take the
time to search around a bit, I
am will ing to bet that you wi ll
discover inactive operational
systems in your area that can
fulfil l the needs of your organ
ization. Should such be the
case, you can save yourself the
aggravat ion of repeater owner
ship by working out a coop
e ratlve ven t u re wi t h th e
system's owner to utilize the
relay abili ty of th e system In ex
change fo r the ongoing support
that a system needs. In this
way, you have no in itial invest
ment and no ownership respon
sibilities-yet the relay ability
of the repeater is yours. It 's
c all ed " coo perati ve o pera
tion," and it works.

Let me ci te an example. One
of the nicest ways to operate
on tw o meter FM i n Lo s
Ange les i s through the
WR6A HM re peater located
atop Magic Mounta in. This
" box" seems to " talk forever,"
yet Its operation is very clean
and the people who operate on
it regularly are some of t he
nicest to be found anywhere.
Virtually everyone you speak to
th inks that the WR6AHM re
peater is owned and operated
by the Santa Clarita Amateur
Radio Club. While it's true that
you f ind a lot of SCARC mem
bers on WR6AHM, the cl ub
does not o w n the rad io .
WR6AHM is owned by an in
dividual amateur, and the San
ta Clarita club acts as a user
support organ ization for the
repeater. Such has been the
case lor a good many years,

and th is re lat io nsh ip has
worked well for both part ies.
Everyone has what he needs,
and thereby the need for
another repeater is negated. If
such agreements can be made
to work here in a political hot
bed like Los Angeles, I can't
imagine any place where they
wou ldn't.

Another problem that is aris
ing is th at of user allegiance.
Simply put, a user can 't be ex
pected to financial ly support
every repeate r upon which he
ope rates . As more systems
come into being, financial sup
port dwindles , since the
average user cannot decide
which particular repeater
deserves his support. So he
supports none. In the end, this
will lead (and already has led)
to "open repeater attrition."
When a system owner f inds
that the ego trip is over, that it's
cost ing him a bundle to keep
" WR whatever" on the air, and
that the majority of users are
not "doing right" by the service
he Is providing, he has but two
alternat ives. He can either take
the repeater out of service, or,
as more and more system
owners are doing, he can con
vert it to a " private" system
with a select usership. Since
the vast majority of "privates"
require f inancial support as a
part of system club member
Ship, they have little in the way
of user support problems. I'm
not predict ing that every open
system In the nation is about to
disappear, but it has happened
already and will probably con
tinue. I know th at even men
tioning " repeater support" is a
sore spot for many, but we hap.
pen to l ive in a real world which
requires real money.

II we regu larly use a system,
we have an obligation to do our
share to keep It on the air. If we
use five regular ly, we have the
obligation to support all f ive ...
or ten , or twenty, or what have
you . This can really get expen
sive, and very few of us can af
ford to support all the open
systems In an area l ike New
York or Chicago. So how do we
do it? Well, I have all sorts of
ideas along these lines, such
as a central support fund or a
support fund set up through the
local coordi nation cou ncu, but
some people wou ld always say
that they were not getting
enough. Therefore, I will leave
the solution to your imagi na
tion. One th ing is clear, th ough:
If open repeaters are to surv ive,
it's up to each of us in his own
way and to the best of his abil i
ty to render the necessary sup
port-be it financ ial or other
wise.

" REMOTE NOTE"
DEPARTMENT

recen tly received a letter

from Bill Kleronomos WA90ZC
in Westchester, illinois. Bi ll
owns WR9AM I, one of the few
" Cal i f orn ia-st y le" remotes
found outside of California.
The let ter concerned ten meter
FM and establishing an inter
nat ional10 meter remote in ter
com channel. Actually, Bill sug
gested a nat ional channel, but,
ten meters being the ki nd of
band it is, any Intercom chan
nel would actually be fntema
tionalln nature.Well, 29.6 is the
national FM call ing channel,
but when ten opens, 29.6 does
get kind of hectic. Anything
below 29.5 wou ld Interfere with
OSCAR operations, and above
that you have repeater chan
nels. So by default, we have no
place other t han 29.5. I th ink
that 29.5 m ight be what
remotes need as a common
meeting ground lor channel
ized long-haul operations. Any
takers?

Bill wou ld also like to know
of others involved In 10 meter
remotes, especially on the air.
To quote Bill's note: " .. . it
klnda gets lonely being th e only
remote W6·sty le in th is here
corncob country."

" SOME NOTES ON 220"
DEPARTMENT

I guess I mu st be o n
everyone's mailing l ist, since
quite a bit of l iterature seems to
arrive each month. In most
cases, there is just far too
much to mention in this col
umn. However, once in a while
something really special shows
up, and this seems to be the
case with a newsietter called
220 Notes.

Published in Chicago by Lee
Kni rko W9MOL, Notes has
quickly grown from a regional
serv ice publ ication to a bi 
month ly which has the abil ity
to hold the interest of any
amateur Involved in 220 MHz
FM and repeater operation. For
examp le , a re cent tee ue
(February, 1978) con tained a
most in teresti ng art icle that
covered all of the currently
available 220 MHz FM equ ip
ment, including antennas and
accessories. It Is probably the
most complete listi ng of such
information to be found any
where, and It Is obvious th at
Mike Ste rling WA9aGY spent a
lot of lime researchi ng his
material. The same issue con
ta ined an art ic le on improving
repeater audio, and even a
short piece on playing chess
via amateur rad io. Note s is j ust
chock-full o f all sorts of in
terest ing material and is well
worth the nominal $3.00 sub
scription fee that brings you a
year's worth 01 enjoyment. To
subscribe, send $3.00 to 220
Notes, c/o Virginia Sterling
WB9UFV, 9128 N. Lindner Ave.,
Morton Grove IL 60076.
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RTTY Loop

Fig. 2. Decoding.
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These days, no technical
topic in amateur radio is "hot
ter" than microprocessors and
computers, and perhaps
nowhere else In our hobby is a
computer more useful than in
RTTY. This is evidenced by the
growth of the 1/0 section in 73,
and the many related topics
seen In Kilobaud, Byte, and
other computer publications.
What we will try to do this
month is develop the logic for a
RnY receiving program, which
can be implemented on about
any microprocessor. Next
month, detailed Informatlon for
programming an SWTPC 6800
will be presented.

To begin with, lei's define the
problem. We must

1. Input data to the com
puler from a60 rnA, Baudot
encoded, 45.45 baud loop;
2. Transform that data to a
machine-usable form;
3. Convert the Baudot
code to ASCII ;
4. Display the data to the
operator.

There are several ways of
getting information out of a
loop at non-loop levels. Two of
the more common are op
tcteoretora and reed relays. Op
totectetors are tiny, encap-
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Fig. 1. Input Baudot data.
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sulated units that have an LED
shining on a photosensitive
diode or SCA (LASCA). As the
LED shines, the diode con
ducts, and TIL level voltages,
which are the levels that make
most computer inputs happy,
can be controlled. The alter
native, the magnetic reed relay,
has been covered before in this
column In the context of
transmitting keyers. If you have
such a relay installed, it can be
used for this application direct
ly, or another can be Inserted.
Whatever the technique{even a
polar relay can be pressed into
service), the object is to have a
pair of wires iso lated from the
loop that are shorted together
during MARK and open during
SPACE.

Once you have these wires,
one of them should be con
nected to the computer ground,
and the other to the least
significant bit (LSB) of a
parallel Input port. A pull-up
resistor to + 5 V may be re
quired, as with the Southwest
MP-LA parallel board. Now, you
may have noticed that we are
taking serially encoded data
and feeding it to a parallel tn
put. That is because many of
the UARTs normally used have
two faults which make them
unusable for our purposes.
First , they cannot be con
figured for five bits, which
Baudot Is, and second, the
available clock is normally
faster than 45 baud. So what we
will do is present the data to an
open port, and let the serial-to
parallel conversion be done in
software.

Fig. 1 is a diagram of just
how that transformation takes
place. Aecall that the five bit
Baudot code is really transmit
ted as a seven and one-half b it
string . First comes the STAAT
bit-always SPACE- followed
by the five DATA bits, then a
STOP bit-always MARK
which is 1.5 times as long as
any other bit. Keep this in mind
as we scan the flowchart.

To begin with, the computer
just sits there and walts for a
SPACE to appear on the Input
line . This means that a
character is on the way. The
computer then delays lor 11
milliseconds (remember that a
pulse Is 22 ms long), which
makes it the center of the
STAAT pulse, then an addi
tional 22 ms, putting it smack
dab in the middle of the f irst
data bit. Meanwhile, a counter
is set up to count down the five
data pulses. Each pulse is tn
put Into the accumulator,
which has its contents shifted

after each entry to build a
replica of the character there.
Again, a 22 ms delay Is built In
after each sample, to place the
sampling t ime within the data
pulse. As an aside, more com
plex programs could sample
each data pulse multiple times,
and logically decide whether a
bit was MARK or SPACE, thus
offering a good deal of noise
immunity In the decoding. We
come out of this routine, then,
with a representation of the
Baudot tetter in the right side
(LSB side) of the accumulator.

Our next task is to convert
this Baudot data into ASCII .
The method for this is dia
grammed in Fig. 2. This is the
" lookup table" method of code
conversion, which is reliable
and fast enough for such a
transformation . Because
Baudot contains no informa
tion as to whether the current
character is upper or lower
case, a case " fl ag" must be
maintained to tell the program
which of two tables, upper or
lower case, to use. Receipt of
the LTAS or FIGS characters
can cause reselling of this flag.
So, the incoming character Is
checked first to see if it is a
LTAS or FIGS; if so, the flag is
set accordingly. Next, it Is
tested for a space character
wh ich, if present.forces the let
ters table to be selected. This
accompl ishes a software
"ccwnsnttt-cn-soace." Also,
carriage returns are decoded
as an entire carrlage
ret urn /ll ne-t eecrerase -u ne
string , and line feeds are
trapped and not decoded. If
none of the exceptions are en
countered, the table looks up
the character at the address
pointed to in Baudot and sup'
plies the ASCII equivalent.

Now It gets easy. Most, If not
all , monitors have a routine to
output a character in the ac-

cumutetor to the terminal. It's
called OUTEEE In Motorola
MIKBUGr",. All you have todo is
call that routine and you 're in
business, right? NO! II you stop
to think for a minute, realize
that while all this looking up
and converting has been going
on, the next character has been
warming up to come down the
pike. In fact, you can consider
that the time you have to send
the character is from after you
get the fifth bit and decode un
til the next START pulse is ex
pected. That's approximately
the width of the STOP bit: 31
ms! A 110 baud terminal , like
an ASA-33, is just too slow to
receive 60 wpm ATTY! The
minimum speed for acceptable
copy, with no margin of safety,
is 300 baud; faster is better.
This limits us to TVTs or rapid
printers. An alternative is to put
the text into memory while
displaying it, and have it read
back at 110 baud later, lor the
slowpoke ASR-33s in the
crowd.

Next month I will cover the
Implementation of this pro
gram on an SWTPC 6800
system in some detail. For
those of you anticipating trying
It, I will tell you that you need
the reed relay or equivalent in
staneo, an MP-L or MP·LA
parallel input port, and not very
much memory. The whole
Shebang will run in under 2K of
RAM. Those of you with other
systems may take a slab at
wrillng some programs. Send
any good ones along and we
may include them in future cot
umns.

For those of you who cannot
stand "one more article about
dem blasted computers," bear
with me next month. You've
been outvoted by numerous let
ters. After thai, we'll get back to
answering many of the ques
tions sent in.
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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature, larger in diameter for strength and
bandwidth. heavier traps for precision and safety factor. Individually, each
subassembly we ighs more to collectively give you an anten na designed for
convenience of assembly and install ation , a wide marg in in mechanical stabil ity
and far superior electrical performance.

« Lowest SWR - PLUS!

• Bandwidth at its broadest! SWR ' .6 to 1 or
better at band edges.

• Hustler exclusive trap covers " Spr itz" extruded
to otherwise unattainable close tolerances
assuring accurate and permanent trap
resonance.

• Solid one inch IiberglaS$ trap lorms for
opt imum electrical and mechanical stability.

• Extra heavy duty aluminum mounting bracket
wi th low loss-high strength insulators.

• All sect ions 1Yo" heavy wall , h igh strength
aluminum. l ength 2 1'5".

• Stain less steer clamps permitting adju stment

without damage to the aluminum tubing.

• Guaran teed to be easiest assembly o f any
multi-band vertical.

• Ante nna has ~"·24 stud at top to accept RM·75
or RM-75-S Hustler resonator for 75 meter
operation when desired .

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

• Feed with any length 50 ohm coax .

• Power capability- fu ll legal limil on SS B and
CW.

• Ground mount with or without radials; roof
mount with radials.

" the home of originals"

MODEL
4-BTV

15 POUNDS

Available from all distributors
who recognize the best!

_1-. -.rs .I2Il112. 3!>Ull2.111U11, lll 9869
)l9921l. .IlIll!lIl5. NWiI. lOlltil e..-

ANTENNA Engineers. Designers. Manufa.cturers
15600 commerc e park drive

brookpark. oh io 44142
(2 16) 267-3150

•e
trorucs

L-~Orporatio



AMSAT
ANOTH ER AMSAT·OSCAR

IS IN ORBIT
Prec isely on time and with all

the charac teri st ics of a text
book description of a rocket
launch, a Delta 139 rocket lifted
off from the NASA Western
Test Range at l ompoc, can
fornia, on March 5 at 9:34 am
PST. It was carrying AMSAT·
OSCAR 8 as a secondary
payload, with its primary mis
sion the LANDSAT-C. There is a
third payload aboard. II is the
PIX, Plasma Interaction Experi
ment, devised by researchers
at NASA's Lewis Research
Center In Cleveland, Ohio. The
experiment is designed 10
study the effects of the space
environment on high voltage
components in the presence of
arcing. This is of significance
for high Voltage solar panels
and Ion propulsion systems in
tuture spacecraft.

The eighth OSCAR replaces
the capability that had been
lost when OSCAR 6 went out of
service in the latter part of
June, 1977, due to battery
failure. Its demise was nes
tened by the selfish users who
attempted accessing OSCAR 6
with powers many orders of
magnitude higher than the
recommended maximum of 100
Watts erp. (A 10 Watt t ransmit
ter wi ll get you into OSCAR 7
and also into the new OSCAR
8.)

In A MSAT·OSCAR 8 t he
mode A translator will provide
the same capabi l ity that the 2
meter-to-t e meter translator
did in OSCAR 6. The uplink
passband is Irom 145.85 MHz to
145.95 MHz with an output from
29.45 to 29.55 MHz. The transta
trcn is linear so that an upper
sideband input signal will also
be upper sideband on the out
put. The mode A beacon fre
quency is at 29.402 MHz.

A capability not previously
available in the circumpolar or
biting OSCARs is the 2 meter
to-70 cent imeter translator with
an input passband lrom 145.9
to 146.0 MHz. This is the mode
J translator with a downlink
passband of 435.2 to 435.1
MHz. The descending order is
to signily that the output pass
band is Inverted with respect to
the Input. There is a beacon at
435.095 MHz.

The mode A trans lator was
designed and built by Richard
Daniels WA4DGU and Dr. Perry
I. Klein W3PK (AMSAT Prest
dent). The mode J translator
was built by mem bers of the
Japanese affiliate of AM SAT,
known as JAMSAT. JA 1CBL,
JG1CBL, JG1CDM, JA1 JHF,
and JR1SWB are among the

24

ca lls listed as having ccn
tributed.

The beacons transmit Morse
code telemetry data relating to
the condition of the spacecraft
and its components . The
AM SAT·OSCAR 8 telemetry
systems is a product of the ef·
forts of John Goode W5CAY,
Dick Daniels, and others. It
measures six analog param
eters in the spacecraft , and
converts them into two digit
Morse code values which are
transmi tted along with a thi rd
digit precedi ng each te lem
etered val ue to identify the
channel number. The code rate
is 20 wpm.

As t his i s bei ng w ritten,
OSCAR 8 Is in good health as
determined by its telemetered
data, and it is open for use by
amateurs all over the world .
AMSAT, the ARRL, and AMSAT
allillates are urged to prevail
upon their members and users
not to exceed the recommend
ed power limit of 100 W erp
when accessing OSCAR B (and
OSCAR 7, as well).

It was a primary purpose in
hurrying AMSAT.QSCAR B into
orbit to give back to the
schools a space communrca
trons vehicle which they could
use in science classes to per
mit thei r students to have a
ha nds-on experience wit h
space communications, space
technology, orbi tal sc ience,
and th e computational and
technica l aspec ts of thi s new
frontier. For this reason, at the
present ti me the mode A trans
lator wi ll be in operation on
Mondays, Tuesdays, r hura
days, and Fr idays GMT. The
Wed nesday periods will be
avai lable for experimenters.
The mode J trans lator will be in
operation from zero hour GMT
Saturday until 23:59:59 Sun
days GMT. Orbit information is
broadcast on W1AW and the
AMSAT nets. For information,
contact Bern ie Glassmeyer
W9KDA at ARRL headquarters,
or A MS AT at PO Bo x 27 ,
Washington, D.C. 20044.

Dr. Norman l. Chalfin K6PGX
Pasadena CA

AMSAT-OSCAR 8
LAUNCHED

A· O·D becam e AMSAT·
OSCAR B on Sunday, March 5,
1978. A " textbook" launch f ired
LAN DSAT·C and its passen
ger s i n to o rbit fr o m th e
Vandenberg Air Force Base in
Ca li forn ia, 551 m illi seco nds
into the launch wi ndow. Radio
amateurs around the world
fo ll owed the launch sequence
in real time by means of the

AMSAT La unch Day Opera
tions Nets ac tivated by W3ZM,
WA3NA N, and others. The
voice of Will Webster WB2TNC
operating from WA3NAN at the
Goddard Space Fl ight Center in
Maryland echoed around the
world as he relayed the launch
and subsequent phases of the
orbit injec tion sequences.
Such was the level of interest
that several times no signals
were present on 14280 kHz for
periods ranging up to 90 sec
onds at cri tical points in the
mission sequence. T he se
periods of silence on 14280 kHz
took place right in the middle of
the AARL OX Phone Con test.
Hundreds of stations checked
Into the nets; many more called
in or j ust monitored the ac tivity.

The fl ight of the launch vent
ere was followed , the eject ion
of LANDSAT noted, the add i
t ional orbi t correction burns
noted, and then OSCAR was
ejected. Then, WA3NAN an
nounced that OSCAR was free.
14280 kHz wa s silent; then
G2BVN called in with the first
report 01 telemetry reception
from t he AMSAT·OSCA R B
spacecraft. M i nu t es la ter,
WePHD repo rted the first
American recept ion of signals.
Stations reporting recept ion of
the telemetry on the first two
orbits included V E6SW,
GMBBKE, and N6DD.

WB5MPU reported one Irame
of telemetry when the sa tellite
was well below his horizon.
DL3SX telephoned Washing
ton, D.C., with telemetry data.
Ear ly telemetry showed that
the spacecraft was spinn ing at
the gent le rate of 1.3 rpm. It was
then decided to extend the 10
meter antenna on the first pass
over the eastern USA t hat
night. In ter est was hig h ;
everyone was available and the
net opened up on 3850 kHz.
Randy VE3SAT, the command
station, re layed t he sequence
01 events as he sen t the com
mands to the spacecraft and
the "beep, beep, beep" of
435.095 MHz as the antenna

Ham Help
I need a schematic for an

RME 4350 receiver. Can some
one help?

Will iam Bragg
1424 College

Des Moines lA 50314

I need a manual or sc hema tic
for a Heath model OMI scope.

Mickey McDaniel W6FGE
940 Temple SI.

San Diego CA 92106

I would like to hear from any
amateur radio operator who is

dep loyed was heard.
The ini tial telemetry da ta as

re por te d by Roy Stevens
G2BVN was: tone, 391 459 556
603 HI 173 251 389 459556 606.
During the f irst lew orbits, the
spacecraft stabilized. II should
be noted that stations report
ing from the USA indicated thai
channel 6 was showing counts
of the order of 601-603, yet sta
tions in Europe were reporting
618-623, showing that signals
were present in the uplink pass
band in Europe.

Joe Kasser G3ZCZJW3
Silver Spring MD

AMSAT·OSCAR 8 ORBITAL
DATA CALENDAR

In cooperation with AMSAT,
Sk ip Heymann W6PAJ expec ts
to have avai lable by the end 01
Mayan AMSAT-OSCAR orbi tal
predict ions calendar contain
ing a l l orbi ts of th e new
AMSAT-OSCAR 8 satellite for
the remainder of 1978.

The orb ital calendar will be
evanebre postpaid for $5.00
U.S. fu nds or 30 IRCs ($3.00 to
AMSAT members, and Iree on
reques t to AM SAT life mem
bers). Overseas orders will be
airmailed . Orders and oav
ments should be made in U.S.
currency to: Skip Reymann
W6 PAJ , PO Bo x 374, San
Dimas, Cali fornia 91773 USA.
Orders may also be charged to
VISA or Master Charge. (Be
sure to provide your account
number, exp iration date. and
othe r informa tion on you r
charge caro.j

For those sti ll wit hou t an
AMSAT-OSCAR 7 orbi ta l eaten
dar, a new pr inting is expec ted
to be available short ly from
Skip Rey mann. Pr ices and
ordering in formation are the
same as for the OSCAR 8 eate n
da r.

Important: To speed up han
dling o f your order, please in
c lud e a gummed, seu.ed
dressed labe1.

Proceed s from the orbital
calendar benefit AMSAT.

USing a heart pacemaker.
Joseph Schwa rtz K2VGV

43-34 Union St reet
Flu sh ing NY 11355

I am looking for some rntor
menon o n usin g an 1821
transm itt ing tube as a f ina l
amplifier in a 2 meter SSB
transmitter. I ha ve checked
through a lot of 73 Magazines
but have not come up wit h any
art ic les using an 1821 tube.

John Flynn K3BDO
1925 Kansas Ave.

McKeesport PA 15131



§97.61 Au thor ized necuencres and
ermesrcns .
(al ' • •

m iss ion adopled an Order which
e liminated 100lnote NG 13 10 Ihe
Ta b le of F requ enc y A lloca t i on s,
§2.106 of tne Commission'S ru les.
Thi s footnote imposed restrictions on
the use, by the Amateur Rad io see.
...tee. 01 the 22().225 MHz band In cer
l ain a reas of the Un ited States.

2. The deletion of NG 13 rem oved
the restricti on on the use 01 the
220·225 MHz band by amateur s ta·
lions between the hours 01 0500 and
180:) local ti me Monday through Fri·
day, inclusi ve. in those port ions 01the
Slates o f Te~as . nd New Me~ico in
the area bounded on the south by
parallel 31' 53' N., on the east by
longi tude 105 ' 40' W " on the nOrlh by
parallel 33 '24' N., and on the we st by
long itude 106 '40' W. Amaleur eta
trees are now permitted 10 operate on
the 220,225 MHz band in ali potnons
01 the United States subject to the
con tinuing restncticn 01 footnote
U.S. 34, which prohibits harmful in·
terference to the Aadio-Iocation ser
VIce.

3. Footnote NG 13 is duplicated in
§97.6 t(b)(6) 01 the rules. The Commis
sion' s Order ot November 22, 1977 on
Iy deleted Footnote NG 13, howeyer. It
did not eliminate §97.61(b)(6), This
Order ceretes §97.61(b)(6),

4 . Since the amendment we are
adopting is edito rial in na ture, the
prior notice and pub lic procedure pro
visions 01 the Admll'l lstrat iye Pro
cedure Act . 5 U,S.C. 553, are not ap
plicab le. Authori ty lor thi s ac t ion Is
con tained in sections 4(i). 5(d), and
303 of Ihe Communications Act of
1934, as amended

5. Accordingly. it is ordered. Tha!
§97.61(b)(6) of the ru les Is deleted as
Sho wn in the attached A ppe l'ld i ~

enecnve April 10, 1978,
FEDERAL COMMUNICATIONS

COMMISSION
Richard D. Llchl...... rdt

E.ac:uti,. Dlr-e:lor

Part 97 of Chapter 1 01 Tit le 47 01
the Code 01 Federal Regulations is
amended as lollows:

1. In §97.61, authorized trequeecres
and emissions, umttancn (b)(6) is
deleted and designated (Reserved) as
lo liows:

FCC
e,lor. Ihe

FEDERAL COMMUNICATIONS
COMMISSION

WlShlngton, D.C. 2OSS4

In tlte Mltte, 01

Amendme nt 01 P." 97 01 the
Commln'on', Rul• • eoncemlng
~rllorcl..... . pti., ileg• • , Ind
Nqulrlmlnls In Ih, Am'lluf R,dio
Service.

Docket 20282

RM·l0tS. 1363, 1454, '456,
151S, 1521, 1526. 1535, 1568.
1512, 1602, 1815. 1629, 1633,
1856.1724.1193,1805,1841 ,
11120,1 " ', 1118, 1991, 2030.
2043, 2053,2149,2150,2182,
2168, 2216, 2219 , 2256, 22M,

""
Second Repori and Order

Adopted: Mlrch 22. 1978;
R.I....d: AprilS. 1918
8y the Commlll'on: Comml"'oner
Whit. d issenting.

t . On December 16. 1914, t tle Com·
mission rel eased II Notice of Pro
posed Ru le Makil'lOin th is proceeotnq
which was published in Ihe Federal
Register on December 20, 1974(39 FR
" " 042). A First Repor1 and Order was
released on JUr'Ul 15, 1976 (41 FR
25013}. This Second Report and Ordor
Is a l urther s tep in the re solut ion o t
the very comple ~ and lar·reaching
proposa ls 01the Notice,

2. In the Nonce, the Commission
proposed to e~pand the Irequencies
a ...ail a bl e to T eCh n ic i an Cl ass
licenses, Pre sently, TechnIc ians m ay
operate in the b ands 50. 1·540 MHz.

Ham Help
Help ! I've purchased an

oscilloscope at an auction and
I"\OW I need a scnematrcrccere
tion manual for it. letters to the
manufacturer are unanswered
and phone calls end in no
list ings in Glendale, 1I , NY. It is
a Paco Elect ronics Co" Inc.
(Prec ision Apparatus Co.) ,

145·148 MHz, and on ali amateur t re
quanclas abo ve 220 MHz. The pro
posed rules would have permitted
oper ation on all amateur Irequencles
abo...e 50 MHz. Th is proposal was su p
porled by tne American Radio Relay
League (ARRL) in i ls comments, and
by numerous indi...idual amateu rs.

3. In l ight 01 acl ion s now being
taken in Doeke121033 concem ing Ire·
qeenctes a...ai lable lor repeater sta
t ion use, we believe the time has
come to grant e~panded frequency
privileges to Technicians. Specttrcat
Iy, we wili amend Section 97,7(d) 01
the Amateur Rad io Service Ru les to
permil TeCh niCian Cl ass licensees to
operate on all Irequencies above 50
MHL We bel ieve th is act ion w ill g ive
greater I le~ lb i lity 10 such l icensees
who wish to do e~perimenta l and
weak·slgnal work in the 50 MHz and
144 MHz bands.

4, In Docket 20282 the Commis
sion also proposed to make the
Novice Cl ass operator license, which
is current ly a t wo-year nonrenewable
l icense , a live·year renewable license.
There was strong support for th is pro
posal in the comments, and we are
adopl ing it as proposed. We are
amend ing secuce 97.1 3 01 the Ru les
accordingly. Licensees now hOldIng
Novice Class licenses may renew
them upon proper appl icat ion.

5. In ... iew 01 tne l oregolng. we
ceneve that the amended rules, as
discussed above, are in the ,Pub lic In
teree t. Ac cord in g l y, pursu ant to
authori ty con tained in secuoos 4(1)
and 303 01 the Communications ACI
011934, as amended. it is ordered Ihat
Part 91 of the Commission's Ru les is
am ended as sellor1h in the attaChed
Appendill . It is turtner ordered that
Ih,s proceed ing is continued, The ru le
am endments adopted herein become

direc t coupled dc to 5 MHz.
wide band oscilloscope, model
1tS·55, serial 112772.

t will gladly pay reasonable
copyingfshipping, etc., costs
for the information.

Donald M. Fielding W4FGT
2207 NW 616t Place

Margate Fl 33063

ellective May 15, 1978.
FEDERAL COMMUNICATIONS

COMMISSION
Wil liam J. Trlc.r1co

Sec,.t.ry

APPENDIX
Par! 97 of Chapter 1 o f Title 47 of

the Code o t Federa t Regula tions is
amended, as follows:
1. §97.7Id) is amended to read. as

loilows:
§97.7 Pr i yi lege s o f o per ator
licenses.

(d) T.ehmcian Class. A ll authorized
amateur priYileges on Ihe Irequenc ies
SO,O M Hz and above. Tec hn ic ian
Class licenses also convey the lu ll
priylleges 01 Novice Class licenses.
2, In §97.13. paragraph (b) Is deleted,
paragraphs (c) through (fl are redeslg·
nated paragraph s (b) through (e), and
paragraph (a) is amended, as lollows:

§97.13 Renewal or modif ic.' iol'l 01
opera tor Ncense.

(a) An amateur rad io operator license
may be re newed upon proper applica·
tion.

PART 97-AMATEUR RADIO
SERVICE

/6712.Q1j
Amataur R.d lo Op.ralion In tha
220-225 MHr B.nd In Por1I01'l' of th.
St.t.. 01 Tu.. . nd Ne..... Muk:o par"
P,....lou. Commi..lon Drd.r

AGENCY: Federal Communicat ions
Commission.
ACTION : Edilori. 1o rder.
SUMMARY; The FCC Is deleting a
rest riction on the operalion Of
amateur rad io eranons in parts 01
rexee and New Me~ i co in the 220
MHz·225 MHz band. This action Is be
ing taken to make the FCC 's amateur
rad io ru les consistent With tl'le FCC's
Table o f Frequency Allocat ions.
EFFECTIVE DATE: April 10, 1978.
ADDRESS: Federa l CommunicatIons
Commis sion . Wa Sh ingt o n , D.C.
2055<
FOR FURT HER INFORMATION CO N.
TACT: Mr. Gregory Monroe Jones.
Ru les and Legal Branch, Personal
Radio Division. sale ty and Special
Rad io Services Bureau, 202·634-6619,
(This i s not a ton-t -ee te lephone
number.)
Adopted: March 24. 1978.
Released: March 29. 1978.

Order. In the matter o f Amendmenl
0 1 pari 97 01 the Commission', rules
10 delete §97.6 1Ib)(6), concerning
ama teur rad io opera tion in I h e
220·225 MHz band In portions 01 the
Stales o f Texa s and New Me~ i co per
orevrous Commission Order.

1. On No vember 22. 1977, the c om-

..... ""

Il>I ...

(81IR••..-1

e.....

An A' . 102. AJ. A• . "~.

. 0,r ' ,r'. r 1 ••.

"

---.... , ..
,

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there I

Your help i s needed for future satellites. Join AMSAT and support the new, ad
vanced Phase II series of OSCARs, engineered to provide communications over
transcont inental distances for ho urs at a time.

·0'"Send s100 membership dues to AMSA T, P.0, Box 27 , Washington, D.C. t.'lJ>"'"
20044 , Life membership is avai lable for a tax-deductib le donation of $ 100 tf ••
or more, payable In quarter ly installments if you wish . cP ~oo

Phese Hl satellite solar cells may be sponsored for $10 each, and ~,,,(, ;t.,9Y" ~
we'll send yo u a certificate specifying the cells you are sponsoring. """~,,;+.u"'.o ....'
f or a tax-deducttble contr ibut ion o f S 1,000 or more, we 'll (,.;:,~ .,,~+ L.r
even inscribe your name o n a plaque to be placed in orbit -$''lJ>~ ,\,. ~~
aboard the Phase III spacecraft for posterity , and we ' ll sen ~ :io-~ ~ . ,..u"-"...

' 0 ..0 Tao;;: • •you a replica honoring your cont ribution . 0'" 0 ' f_iA-:
-~: Dues and contributions may be charged to VISA ~ 'to '=!?

~_.s:=~~"'Master Charge . Phone us at (20 2) 488-8649.
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Social Events_ ----'
MIDLAND MI

JUN 3
The fourth annual Midland

haml as t sponsored by
C.M .A.R.A ., Inc . (Central
Michigan Amateur Repeater
Assoc iation) will be held at the
Midland County Fairgrounds in
Midland, Mich igan, on June 3,
1976. Camping Friday night
will be $4.00 per trailer. The
swap and shop on saturday
will be trom 7;00 am until 3:00
pm. There will be a big ccm
puter demonstrat ion with
many systems on display run
ning. The draw ing lor door
prizes will be held at 2:30 Satur·
day. TIckets will be $1.50 In ad
vance, $2.()(l at the door. Kids
under 12 are tree with parent.
Send an SASE with your check
to: D. Zahm WB8SOJ, 3811
Monroe, Ate. 8, Midland Ml
48640. For commercial ex
hibits, reserve In advance by
contacti ng J . Gunsher WBJDW,
4307 Bluebird Dr., Midland Ml
48640. Tables will be available
at the door or by reservation
now (approximately 3' x 6') for
$2.00 each. Talk-In on 07/67
Midland and 13173 Pleasant
Valley, portables on 52. An auc
tion sale will start at 1:00 lor all
the stuff you don't want to take
home. Take 1-75 north to U.S. 10
west (Midland) to the Eastman
Rd. exit.

MINNEAPOLIS-ST. PAUL MN
JUN 3

Dakota's Divis ion's largest
swaotest and exposition for
amateur radio operators and
co mputer hobbyist s will be
held on Saturday, June 3, at the
Minnesota State Fairgrounds.

[Ham Help
I would like to hear from

anyone wearing a Teletronics
pacemaker from an Australian
based company. I am wearing
one.

C_F_Poole
116 Grand'i'lew Dr_
Fanton MO 63026

I recently purchased a Knight
T-60 transmitter and a Knight
model KG-650 rf generator. I am
in a Quandary as to where I
might locate operating and ser
vicing manuals, as well as
schematics for both units. I
would be willing to pay for the
copies.

Thomas S. Thleslng
11005 Westonhlll Orl'i'.

San Diego CA 92126

Please help! I have a Morrow

Free overnight parking for self·
contained campers on June 2
only. Talk-i n on 16/76 and 52152.
Sell from your car in the giant
flea market. Inside space avail
able. There will be many great
prizes, and forums are schedul
ed on FM and microprocessors.
Admission wilt be $2.00. For in
formation or reservations for
commercial exhibit space, call
(612)-933-2823.

CHELSEA MI
JUN 4

The West Washtenaw swap
and shop, sponsored by the
Dexter Amateur Radio Club and
the Chelsea Communications
Club, w ill be held at the
Chelsea Fairgrounds on June
4th, from 8:00 am to 3:00 pm.
Donations are $1 .50 in eo
vance, $2.00 at the gate. Table
space will be sold at $.50 a foot,
and trunk sales are $1 .00 per
space.

ISLIP NY
JUN 4

The next hamlest sponsored
by the Long Island Mobile
Amateur Radio Club, L1MARC,
will be held Sunday, June 4,
1978, at the Isl ip Speedway,
Islip NY. The gate will be open
from 9:30 am to 4:00 pm. aen
era! admission is $1.50. All
li censed amateurs are ex
pected to purchase a ticket,
regardless 01 sex or age.
Ladles and child ren 12 and
under will be admitted free.
Sellers' and exhibitors' spaces
are avai lable at $3.00 per
space. Each space entitles you
to have one person enter the
grounds. All t icket holders will
partic ipate in the door prize

radio system. I would like to
have it operating when I get my
No vic e license. I need a
schematic and manual for the
MB·56().A transmitter and the
FTR-2 . I wi ll pay copying ,
postage, and handling charges.

William A_Good
PO Box 13

Harborcreek PA 16421

I'd like to get in touch with
someone who has an image in
tensifier tube, or who knows
where they can be obtained for
use in amateur astronomy.

George W. Smythe
POB 646

Stony Brook NY 11790

I need information on the
DAVCO DR-30 receiver- toroid
and co i l specs , possible

drawings, so be sure to save
your ticket. Food and refresh
ments will be available. Use
your knowledge In the t heory
contest or your luck In the who
tr avel ed·t he-I urthest-to-t he
hamlest contest. L1MARC VHF
tune-up cl inic will be on hand
to put you on frequency. Check
FM deviation and spurious
emissions. Be sure you br ing a
power cord. There will be a
computer display, and ATV,
satellite, and ARRL Intorma
tion. The speedway is located
on Route 111 (Islip Ave.) one
block south 01 exit 43 of the
Southern State Parkway. Com
mercial vehic les must come via
the Long Island Expressway to
exit 56 and go south on Route
111 to the speedway. Talk-In on
146.25185 and 146.52. For infor
mation and advance ticket
sales write to Hank Wener
WB2ALW, 53 Sherrard si., East
Hills NY 11577. Please enclose
an SASE. Call Hank-days
(212)·355-0606, n ights (516)
484-4322 or call Ken Danston
W B2RYC, nights only, at
(516}-379-6463.

WEST HUNTINGTON WV
JUN 4

The Tri -State Amateur Radio
Association (TARA) will hold
Its 16th annual hamfest on
Sunday, June 4, at 11:30 am at
Camden Park, Rte. 50, West
Hunt ingt on, West Virginia .
Talk-in on WBCAIB, 04/64 ,
16/76, and 34/94. For informa
tion and tickets, write: TARA,
PO Box 1295, Huntington WV
25715.

PRINCETON IL
JUN 4

The Starved Rock harnlest
wi ll be held on June 4, 1978, at
th e Bure au Co u nty Fair 
grounds, Princeton, Ill inois. Ad·
vance registration Is $1 .50 If

availability of parts and PC
boards, circuit design, etc. The
company was In Tallahassee,
F lo ri d a, and went out of
business about 10 years ago.
Can anyone from the company
stili be contacted? I'm trying to
restore a DR-3Q which had been
" redesig ned " by a " t ec h
nician."

Harry A.. Winship K5HMl/9
4256 Jamie Court

Indianapolis IN 46226
(317)-697-4568

Hetp! I need a speaker
enclosure (wi th speaker Intact)
for my Hamcrattere SA-160
transceiver. I don't need the
power supply with it (I already
have that), but that's the only
way amateur radio dealers I've
phoned will supply It, and most
of them want to sell the rig , too!
Any help wou ld be appreciated.

Timothy M. Mrva WDSOlB
PO Box 234

Elsie MI 48831

postmarked before May 25;
after that II's $2.00. Send a
large SASE, please, lor reate
tratlon, map, inlormation, etc. ,
t o W9MKSIWR9AFG/SRRC,
RFD #1, Box 171 , Oglesby, il
linois 61348, or phone (815)
667-4614.

ROME NY
JUN 4

The Rome Radio Club will
host its 26th consecutive Ham
Family Day on Sunday, June 4,
1978. This is a true ham family
event, with a program tailored
to the amateur rad io operator
and his fam ily.

WEBSTER MA
JUN 4

On June 4, 1978, the Eastern
Connecticut Amateur Rad io
Associat ion wil l hold its 4th An
nual Giant Fleamarket at the
Point Breeze Restaurant , Web
ster, Massachusetts. For in fo r
mation, call (203)-928-5930.

MANASSAS VA
JUN 4

The " Ole Virgin ia Hams"
A.R.C., Inc., Annual Hamfest
will be held on June 4, 1978, at
the Prince Will iam County Fa lr
grounds, located 'h mile south
of Manassas VA, on Rt. 234.
Gates will open at 7 am lor
tailgating and 6 am for general
admission. There will be ten
testtc prizes again this year-a
Drake TR4CW transceiver with
RIT and ac power supply, a
monitor scope, a Bird watt
meter with element, and many
others . General admission wnt
be $3.00 per person, under 12
tree. Tai lgat ing will be $2.00 per
vehicle, wi th over 300 spaces
available. Breakfast, lunch, and
refreshments will be served by

Com inued on page , 62

I am interested in locating
and communicating with
amateur radio operators han
di capped or disabled. I wou ld
also like any information possi
ble on clubs or radio nets o f
this nature.

Gary Mitchell WA1GXE
PO Box 1003

Fairfield CT 06430

I wou ld l ike to acquire the
January, 1975, issue of 73
MagaZine to comple te my col
lec tion. Can anyone help?

Dougtas McArt ln
411 Bellevue Ave.
Yonkers NY 10103

I would l ike to know if there is
a ham club in the Sunbury. Pa.,
area wh ich helps people get
their Novice li censes.

Kevin Shipe
Box 1714 HUB

Dickinson College
Carlisle PA 17013



Ima gine using your
e nti .e tower aod pre
sen t beilm system ilS ..
complete low angle
rildiator on .w and 80
meters. It is common
kno.... led ge that ..
dIpole or inverteO-Vff
must be ilt least 1/2
wilve length high (120
feet high on 60
meters!) in order for it
to be il low angle
radiator. But your e~

isting lower, if fed
.... ith the Stuart Elec
troniCS fOWllI fOOlll
can be made to be (In

optimum low ilngle
rildia tor on 4Q and 80

The Stua,t
TOWl III ca n be
instillied and eilsily
ild justed tolil low swr
on ilny towyr no mat-

~~~h;~t! z: t:
grounded l o r not
Rad ia ls not fecessarv
No more 1'1 YWlfe ap-,
peilfilnce ! dipoles
and I-V's. ven your
wife will 10, e it. The
Stua rt TOWIA TunlA
takes up v i~tu ally no
ext,a space jbut great

ly out F;lerfo,ms
dipoles ilI"'~ rv's at
the sa me he ight plus it
is e as ily ~diustable
from 1I,0und level
Start ma kirg better
ContilCts or the 40

and 80 m1er bands
w it h an an tenn a
system tha t eally geu
out. r.,hj Stuart
fOWllI TUllIA will
handle soc \vam out

",>,
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f©W~rR1/flUJrn1~rR1
RESONATES YOUR TOWER

ON '10. AND 80 I

~
~O 1V.1l.bletO( 180

meters

RS-35A S129 95
25A ccenooces
3SA Inl e rm iua nl
Reco mme nd ed lor up to
250 Wall Am p's

RS·7A $49.95
5 ADC Continuous
7 ADC lntermlttant
Recomme nded lor up 10
50 W a mp 's or 30 watt
trans mitters .

DC

RS·12A $69.95
9 ADC Con tinuous
12 ADC ln te rmi llant
Rec o mme nd ed lor up to
80 W a mp 's .

RS ·2OA $89.95
18 ADC Continuous
20 ADC lnte rm iltan t
Re c o mmended lor up to
120 W amp's.

INPIIT MIN NOM
MODEL POWER OUTPUT CURRENT
NO. I_n.) (II rn... Input) 13.8 VDC PRICE

2M 10X40 4·10 " e $ 11.95
2M 15XSO '" '0 6 $ 8995
2M 15X SOL" 2·15 50 6 s 99 .95
2M 15X80 5- 15 80 11 $1 29.95
2M 15X80L' 2-15 80 11 $139 .95

RS-SOA 50 amp,
aV8llaDle soon

An add-on unit, no l111ernal coo
necoons or adp.iStments r~ed 10
aSSOC181e<l l!QU,prTlefll. Stal'ldard
Ampllf>er MoOeIs operait' Fl.4 . l.ir>e.
Models eperlll eu modes. SS8.
Ft.!. AM. ATTY, CWo etc. " M oe;ro
stnc" olJStgn prOylCles IItgI'l S\al)lhly
arlCI OCJtWl'lUm performance OV8l'
wode banawlClln . Factory adjusted.
no tulWlQ leQUIl'ed Mobole mounllnO
bracket tneluded RF sensmg TlR
sw'ldWlg. adJustable dropoul delay.
Remote key.ng capatMlrty Tl'!em'IaIly
COUpled Nsu",g Reverse Voltage
prOlected and Iused COnservatlvety
rated w,\l'l OV8f5<ze<l /'Ieat SlI'" Red
LEO IndIcators lor lTIOfl'torlng DC
and AF. VSWR protected - Ninety
day mateflal and workmanship
warranty

Fac tory warra n ty
on all items
10 d ay money back
guarantee

"linear; AM, CWoFM. sse. ATTY. Linear models work well With low power
trans/n11ler S 012·3 walts 10 yield 20-30 w output size: 4'10 )( 5'12 Jl 2'1'0

!&dln,cal s.pec,~cau""s 11M data $ubled to change wlthoul nollc"

o.~ II'.... )'OU' deale< or w. il" dlf&Ct

• Ideal for VHF amphhers
. 105-125 VAC, S0160 Hz
• Fold back cu rrent li miting
. 13.8 VDC ~ .05V
• UL li sted & computer grade

components
• One year warranty
• 5 mV peak-peak max r ipple
• Crowbar over voltage protection

TWO KINDS OF
POWER AT

BUDGET PRICES
Tough, low-priced 2 meter
VH F amplifiers

Rugged, low-priced
power supplies

2.

1.
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CENTRAL NEW YORK'S FASTEST
GROWI NG HAM D EAL ERR-X Noise Bridge
• .P • ,
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SP£CIAL PR'CfS
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YAESU HFSSB FT-l01 E
160 tnru 10M $199.·· Retail

COMPLETE LIliES
TEMPO,.,
"'GAlli

DElITRDlI
CUSHCRAFT

LARSEN

RADIO VoI_ ••_u
ONEIDA COUNTY AIRPORT

WMTI'n TERMINAL BU ILDING Ball
~ ll:o.~ ORISKANY, NY 11424 WA2MSH

) 1~. ]]7 .2 622

1315 BLUFF CITY HWY ., BRISTOL, TN . 37620

72N4l &tectt:4.ic4 9.e.
Owllly f /l8clfOfllCs Department Stole

CALL BOB BROWN WA4HAA
FOR SPECIAL QUOTE

'15--7U~13 1 or 961·5343 R21

",~,. reo....11

Featuring v aesu , teem, Drake, Atlas,
Dentron , Ten-Tee . Swan, Regency,
Standard, Tempo , KLM, Hv-Ga.n , Mosley,
Larsen, Midland, Wilson, Southwest
Technical Products. We service everythi ng
WI! sell ' Write or ca ll for Quote. YOU
WON T BE DISAPPOINTED,

We are jun a few minutes off the
NYS Thruway 11·90) Exit 32 R19

•

Italy write 12VTT, P.O. Box 37, 22063 Cantu . El sewhere send $52.00
(U. S.) for air parcel post delivery wor ldwIde.

If there is one place in your station where you cannol risk uncertain results
it is in your antenna.

The price is $49 .95 and we deliver postpaid anywhere in th e U.S. and
Canada . California residents add sales tax .

Fully guaranteed by the originator of th e R·X Noise Bridge. ORDER
YOURS NOW !

The Palomar Eng ineers R-X Noise Br idge tell s you If your antenna Is
resonant or not and, If It Is net. wh eth er it is too long or too short. All this
in one measurement readi ng . And it works just as well with
nam-bano-cnty receivers as with general cove rage equipment because It
gives perfect null readings even when the antenna is not resonant. It gives
resistance and reactance readings on dipoles , inverted Vees , quads,
beams muUiband trap dipoles and verticals . No station is complete
without this up-to-date instrument.
Why work in the dark? Your $WR meter or your resistance noise bridge
tells you only half the story . Get th e instrument that real ly works , th e
Palomar Engineers R-X Noise Bridge.Use it to check your antennas from 1
to 100 MHz. And use it In your shack to adjust resonant frequencies of
both series and parallel tu ned circu its . Works better than a dip meter and
costs a lot less. Send lor our free brochure.

All PakNn« Eng"-- produm ••
mede In U.S.A. 1I~ 1115. "...,..ttlChl.-.n
01~ RadIo tqulpment only.

Palomar Engineers
Box 455, Escondido, CA. 92025 • Phone: [714J 747-3343

• Learn the truth about your antenna.

• Find its resonant frequency.

• Adjust it to your operating frequency quickly
and easily.
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!( YEARS AHEAD WITH YAESU!

ALL SOLID STATE FAMILY

MEETS PART 97.73
OF FCC REQUIREMENTS

• Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount. CA 90723 • (213) 633-4007

• Eastern Service ctr., 613 Redna Terrace
Cincinnati, OH 45215 era ro•



Wayne Green W2NSDII
EditorlPublisher

Happiness Is Being
A Ham Manufacturer

-73 visits Cushcraft

The plant is la id ou t so that a truck can drive right into one
end o f the place to deliver raw materials -afuminum tub
ing for elements and booms, stock for clamps, coils, etc.
Here, Dick St . Hillaire is unloading a long box of tubing
with an electric winch. Why bother to drive the truck in.
side? You haven 't been through a New Hampshire winter,
or you wouldn't ask..

The larger tubing is cut into the right lengths by this
automat ic tub ing saw.

t icularly when backed with
a kilowatt.

Since I find it interesting
to visit some of our
manufacturers, I thought
you might like to see where
the Cushcraft antennas
co me from .

l ooking at the Cushcraft
anten nas from the stand
point of a user, they have
t he ir plu se s a nd th eir
mi nu ses. The minus is t ha t
the confounded th ings
never wear out, so, once
you put up an antenna , you
are darned well st uck with
it. The plus is a co ns istent ly

When I needed so me
specia l VHF anten nas for
the 73 radio lab up on Mt.
Monadnock , I naturally
went to Cus hc ra ft for
them . We ended up with a
336-element two meter
beam wh ich la id a signa l
down the east coast that
you wou ldn 't bel ieve . A
ham down in Hampton,
Virginia , c la imed th a t ,
whe n c o n d it io n s were
st inko, t he W2NSD/1 signal
was only down to 5-7. The
Cushcraft 16-element six
meter colline a r al so put
out a wicked signal , par-

des igned and planned by
Bob Cushma n WA1QFY,
son of the founder, les
Cushman W1 BX.

l e s started Cushcraft in
1950, spec ia li z ing in VHF
antennas. At the time , he
had three or four employ
ees and was doing a lot of
the work himself . Now, in
new qua rte rs wit h about
100 employees, Les is st ill
keeping in close touc h with
everyth ing .

I t may come as a surprise
that there is o ne firm in

the ham antenna bu siness
wh ich makes more anten
na s than all the o t he r
manufacturers comb ined.
That firm is Cushc raft .
operating out of Man
ch ester, New Hampshire.

Just last year, Cushcraft
built a brand new plant in
order to try and keep up
with the growth of the
bu siness. This plant was
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Here's Ray Doville and Claire Jacob assembling baluns for
the Cushcraft three-band beams.

As we progess through the long buildings, we find more
and more parts being made for the antennas - special
clamps, Ringo Ranger hardware and tuning stubs, and all
those nice things that come pouring out of an antenna box
when you open it for assembly. Toward the back of the
plant are racks of shelves full of these finished parts, ready
for packing.

called them, they came
back.

It was even more im
pressive on the other end.
In 1966, r made a trip
around the world . oper-

Here's the press department where elements of the various
antennas are cut to length and drilled for mountings.

Debbie Narcos is checking the pruning of a coif with an
oscillator and frequency counter. They come to her a bit
low in frequency, and she gets them right on with the coax
ial cable "pencil sharpener" next to her hand.

ning. J got on one contest
weekend and worked 100
countries on 20m side
band. W ithin one month, I
had 200 countries and,
within a year, 300. When I

and imm ed iatel y fou nd
myself banging heads wit h
the top DXers ... and win-

good signal.
I put a th ree-element

20m Cushcraft up in 1965

Once the coils are pruned and tuned. they go to the epoxy
department so they'll be immune even to New Hampshire
weather and California rains.

This is the prepackaging department where all of the parts
for the antennas are gathered together for packing in the
cartons.
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In the lab, where new antennas are developed and current
designs are check ed for performance, we see Dale Cle
ment WA1FSZ checking the tuning of a three-band beam.
The test setup is a ham 's dream, with a motor-driven tower
for changing antennas easily [well, relatively easil y}, a fre
quency sweep spectrum analyzer, and an antenna pickup
range fed with hardline coax.

\: - - - ..- -

"" /.~..

Element clamps and other small parts are machined with
these drill presses.

Skin packaging is done here on antennas which will be
sold through s tores on display racks.

Les Cushman talks with Bob Brown abou t a detail o f a
loading coil that he wants changed a bit. Les stays right on
top of e verything that's going on.

ati ng trom some ve ry rare
spots suc h as 5Z, 0 0 , YK ,
VA. VU . 9N . 9V. FK6. VR2.
KS6, 5W, FDa , etc . No mat
ter where I was, my home
stat ion signa l would come
boiling throu gh.

Some b ig VHF beams
which were first used in
1963 are still being used
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every yea r by a local ham
grou p for the VHF con
test s. Tho se antennas first
suffe red ma ssi ve icing on
my mounta in , and now
t hey a re tru cked from
Boston to a New Hamp
shire mountaintop and se t
up once or twice a year and
they're st ill going ! Cush-

craft, you make them too
good!

That 20m beam la sted
for more than ten years
before I replaced it with a
new Cushc raft beam . Not
bad, co nsidering the rough
New Hampshire winters.

The next t ime you see a
Cushcraft exhibit at a ham
show, be sure to go over

and say hello . l es doesn' t
get to very m any shows; he
prefers to stay in New
Hampshire and give some
of his new anten na ideas a
workout o n the ham bands.
Bob gets a round to some
shows, but , ot her than tha t,
he st icks clo se to the plant,
keeping the antennas mov
ing out to dealers.•



Here are hundreds o f Cushcra ft antennas all set to be
shipped out to dealers to fill orders. The manufac turing ef
ficienc ies o f th is new plant make it so Cushcraft can gear
up and make a few hundred o f a particular model within a
few minutes, so it is not necessary to carry huge backlogs
o f antenna s in order to Qu ickly fill orders.
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Overall view o f the Cushcraft plant, located in an in
du strial park jus t south o f Manchester, the largest city in
New Hampshire.

D~,
-

Using a spec trum analyzer, the response of the three-band
beam can be clearly seen . . . jus t in case there was an y
doubt in your mind about a three-band beam being tuned
carefully . Zero frequenc y is at the left of the screen, w ith
the first pip being the 20 meter response; then there's the
15m and, a t the right, the TOm response. The tinle blips are
shortwave stations putting in signals strong enough to
show up. That blip wa y over to the very rigbt is probabl y a
local two meter repeater.

•.. •••
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Here's the crank-up tower with a tbree-besvi antenna in
place for testing. Yes, on rare occasions we do have snow
in New Hampshire . .. we have to-the ski areas would
raise all hell if we didn't.

By an odd coincidence, right across the street from
Cusbcre tt is tntatecs, an innovative firm in the microcom
puter lield which was written up in the Ma y issue o f
Kil obaud . In fotecs is the firs t firm to come along with a
comple te microcomputer package lor an individual in
dustry- the fu el oil deliver y business. Their low cos t and
incredibly complete combination o f computers and pro
grams have been revolutionizing the luel oil business in
Ne w Hampshire and have already spread to nearby states,
with In forecs' ability to meet the demand being the con
trolling factor in their growth.
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Harry D. Hooton W6TYH
1410 Shamrock Lan~

Lincoln CA 95648

Extended Double Zepp

old-timer's delight

still works

My first transmitting
antenna, way back

in 1929, was a full-wave
ce nte rfed rad ia tor with
o pe n-wi re l ine-t une d
feeders, commonly known
at t hat time as a "do uble
Zepp." As amateur rad io
p rog ressed , this antenna
became known as a " pa ir
of ha lf waves in phase ."
St ill later, anothe r versio n
appeared a nd was ca lled
th e "exte nded double
Zepp" antenna . The very
latest version used
SIB-wavelength elements
and had about 3 dB gain
ove r a half-wave dipole . As
any old-t ime r can te ll you,
these we re po te nt OX
antennas in thei r heyd ay,
especially when you re
member that 50 Watts was
" h igh power" and the
latest sto re-bought receiv
er was the Nationa l SW-3.

Strange as it may seem,
the horizonta l ante nnas to
be described he re were in
sta lled as part of a research
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project on phased and
driven vertical arrays with
which I was associ ated d ur
ing 1976 and 1977. For this
project, we needed severa l
re ference antennas with
hor iz o ntal pola rization
and definitely known gain
cha racte rist ics. It was de
sirable that the antenna
gains were on t he order of
0,3, and 6 dB; it was essen
tial for a " perfect" match
to be obtained between
each antenna , reference or
otherwise, and its transm is
sion line . The use of coax
ial transmission lines was
nece ssary so that we could
switch the line s at t he
t ran smitter for "instant"
comparisons between an
tennas. The fi rst antenna
installed was a half-wave
dipole fed at the center
with a 1:1 ratio toroidal
co il ba lun and RG-1 1/U
(7S-0hm) line . Since th is
antenna is not unusual in
any way, it is not desc ri bed
he re .

The Extended Double Zepp

The second re fere nce
antenna was t he extended
do u ble Ze pp wi th 5/8
wave length e lements . The
design frequency for the 15
meter experiments was
21 .3 MHz . Normally, the
two 225 0 elements are
each cut to a length equa l
(in feet) to 6OOff , where f is
in MHz. For 21.3 MHz, the
elements L1 and L2 a re
each 28 feet , 2 inches long.
Element lengths for other
frequencies may be ca lcu
lated or taken from Table
1.

In most hand books, an
open-ended stub is shown
co nnected to t his anten na
at the center, as shown in
Fig.1 at " A". Ifthe distance
between the point s
"0"-"0" and "x"-" );" is
equal to 1f8 wavelength ,
the impedance ac ross the
line at the "x"-"x" points
will be about 120 O hms. If
you make the open-wire

stub 31B--wavelength long
from po ints " 0"-"0" to
points " t"-":", you can ob
tai n any va lue of im
pedance along the line as
you move from the open
end of the stub (very high
impedan ce) toward the
point where the stub con
nects to the antenna ele
ments (low impedance).

Si nce you need to use an
RC-8/U (50-Ohm) coaxia l
line and a 4:1 ratio toroid al
coil balun to match the
line and antenna, you will
find the appropriate
2DO-Ohm impedance point
down the stub fro m the
anten na at 6 fe e t , 10
inches. This poin t, marked
"v't-"v" in Fig . 1, is correct
for 21.3 MHz. For other fre
quencies, the distance be
tween points " 0"·"0" and
"y"-"y" can be calculated
from the formula in which
the distance in feet eq ua ls
145.69/f, whe re f is in MHz.

If yo u use RC -11/U
(75-0 hm) line , the correct



..... " YLOOo _
TO __,

...

o-y' 0-'
38.85' 87.0'
20.38' 45.67'
10.28' 23.0'
6.84' 15.33'
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a lte rnate ly tr imming t he
radiator and st ub lengths
ve ry carefully and sliding
the alligator clips up and
d own the bare wires of t he
stu b, yo u should be able to
obtain a complete null on
the swr meter ind icator.

A complete nu ll or ze ro
reverse re ad ing indicates a
perfec t match between the
line and the antenna feed
point, o r an swr of 1:1. In
our antenna s, with a per
fec t match a t 21 .3 MHz,
the sw r was no t more th an
1.2:1 at the freq uency ex
tremes of the 15 meter
phone band . The fina l ad
justments are made so that
the swr meter indicates
ze ro re verse when t he

•

re "I TU",.u",n:~

~.~ icol ~T
,

pede nce. bu t mak e sure
that it is exactly a half
wave long. If it is, the swr
meter readings will be the
sa me as when connected
to a ba lun input .

If you ca nnot o btain a
complete null (ze ro indica
tio n) on the swr meter in
d ica tor by adjusting the
two all iga to r clips, ad jus t
the cl ips for the lowest in
di cation . Now, trim an inc h
or so from the length of
each radiator e le ment and
aga in adj us t the a lliga tor
clips for a null. The clip ad
justments a re not very
critical. bu t an inc h or so
removed from the radi a
tors or the st ub will have a
very not iceab le effect . By

TEST _ T :t.
1 '_~T 5. ~

"'H(~ ' " 5( 01'( 5. t' " OIG-I / U
~J " ( "(~E 1

Fig. 1. Extended double Zepp antenna with coaxial l ine
feed. Cain = 3 dB o ver half.wave dipole a t sa me height;
f = megahertz . Dimensions for 21 .3MHz- L1 = 28'2";L2
= 28'2"; "'0 "-"y" (200 Ohms) = 6'10"; "o"-":" = 15'4";
adjus t "o":": " d imension and "v" positions for fowest swr
a t test point "A". L1-2- two 13-turn coils #12 copper,
Teflonrtof insulated bifilar wound on 2" powdered-iron
core (T-2).

u

Frequency L' L2 0-'
3.750 MHz 160' '50' 27.47'
7.150 MHz 84 ' 84 ' 14.41 '

14.175 MHz 42.3' 42.3' 7.27'
21.300 MHz 28.17' 28.17' 4.84'
28.600 MHz 21.0' 21.0' 3.60'

t he a ntenna . Once t he
point is located, pee l t he
insulation from the two
wi res for a distance o f
about 4 inches o n each side
of the ca lc u late d an d
measured point. The o ut
put terminal s of the balun
are connec ted to the two
ba re stub wires with flex i
ble le ad s no t ove r 8 inches
long and a pair of copper
a lligator clips .

Connect an swr meter in
se rie s w ith the coax ia l
transmission line and the
ba lun inpu t termina l (test
point " A"). Raise the anten
na at least 10 fe et a bove
the gro und .

At the transmitter e nd o f
t he coaxial line, app ly a
21.3 MHz rf signal at a
level of about 5 Watts . Ad
just the swr meter sensit ivi
ty a nd/o r the signal level
unt il t he swr meter in
di cator reads exa ctly full 
sca le "fo rwa rd." Throw t he
sw r meter se lec to r switc h
to " refle c ted " or " reve rse."
The reverse indica t ion
should be much lowe r than
that obtained w it h the
switch in fo rward position ,
but the indicator may not
read zero . Move .t he two
a lliga to r c lips up or down
th e bare st ub wires to
lo cate the po int where the
reverse swr ind ication is
t he lo west.

The antenna shou ld be
pulled up to a half
wavelength above grou nd
while observing the swr
meter reverse indication. If
it is inco nvenient to re ad
the swr meter indication
when the ante nna is rai sed ,
connec t a ha lf-wavele ngt h
piece of coaxial line be
tween t he sw r meter o ut
put terminal and the balun
input terminal. Use a ny
type of coax fo r the half
wave section and any im-

Table 1, These dimensions are for the antenna shown in Fig. 1. -Adjust as required. See
text.

The Adjustments

The antenna system may
be easily matc hed and
resonated for o ptim um
perfo rmance if you follow
eac h ste p in o rde r as
fo llows.

Ca lcu la te the length of
t he two rad iato r elements
and the matc hing stub
from the formulas o r se lect
them from Table 1 . Cut the
wires about 2 or 3 inc hes
longer than the calculated
lengths to allow for trim
m ing ad jus t me nts dur ing
t he re sonat in g proc e ss .
Connect th e stub to the
antenna eleme nts as
shown in Fig. 1 .

Calcu la te the distance
o f the 2DO-Ohm impedance
point down the stub from

3O().()hm match ing po int
will be a few inches fur ther
down the line in t he di rec
tion toward the open end.
It must be understood tha t
these calcu lated po ints of
attac hment a re intended to
br ing yo u within the ball
pa rk a nd, in some cases,
may be exact ly correct.
Ho we ver , the a nten na
must be re so na ted and
matched as outl ined be
lo w . The ove rall st u b
le ngth for 21.3 MHz will be
15 feet. 4 inc hes . For other
frequen cies, use the for
mula in whi ch the distance
in feet eq ua ls 326.52/f ,
where f is in MHz.

The stub is const ruc ted
from two no. 12 copper
conductors spaced 4 inch
e s apa rt by m e a ns of
po rcela in spreade rs. The
two radi a tor elements a re
also made from the same
size wire . Ord inary plast ic
covered hou sehold e lec
trica l wire, obtainable at
any ha rdwa re or e lec trical
supply store, is suitab le . If
you can not obtai n t he
porcelain spreaders, use
plastic rod or hardwood
dowels to ma ke the
sp re ad e rs . In the " o ld"
days, we used maplewood
dowels and boil ed them in
lin seed oil to preve nt the
absorption o f moisture .
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any impeda nce val ue by
tapping across the st ub at
the app ropriate point
along the line .

The 200 -0hm im-
pedance point for the con
nect ion of the balun out
put term inals is about 24
inc hes up the stub fro m the
jumpe r wire . Again , I want
to emphas ize t ha t the im
pedance connect ion po ints
are o nly approximatio ns.
Bare the stub conductors
and slide the alligator clips
up and down for lowest swr
indicat ion in the coaxia l
line at test point " A". If a
co mple te null cannot be
obtained with the alligator
dip adj ustments, move the
jum per wire up or down
t he stub and readj ust the
d ips unti l a reve rse zero
swr mete r indicatio n is ob
tained . O nce the correct
a dj us t ments ha ve been
made, so lder the jumpe r
wire ac ross the stub and
dip off the unused ends of
the stub. At the balun con
nection, remove the all i
gator dips and so lder the
balun output leads directly
to the stub co nducto rs at
the exact points where the
d ips were attached . The
fi na l ad justments should
be mad e with the e lements
sus pended a half wave
lengt h above grou nd.

Summary

These antenna systems
are actually much easier to
adjust than the above
description might indicate.
The only test equipment re
q uired is an swr meter and
a low-power signa l source
whose frequency can be
acc urate ly cont rol led . The
ave rage Nov ice should be
ab le to const ruct and ad
just these " beam" anten
nas if the instructions are
carefully fo llowed . The ex
tened do uble Zepp anten
na will effectively double
your radiated power . The
4-ele me nt job will give you
a n effective radia ted
power gain of fo ur times .
Al l references are to a half
wave dipo le at the same
he ight..

na was that all pub li shed
de signs showed the use of
cum bersome tuned feed
ers o r 6OO-O hm o pen-wi re
lines . In thi s a rray, the
met hod of feed is even
eas ier to ad just than that of
the extended double Ze pp
ante nn a previo usl y d e
scribed.

Th e f o ur radiat or
ele me nts mu st be exactly
the same length. Use the
ha lf-wave formula in whic h
length in fee t equa ls 468ff,
where f is in MHz. For 21.3
MHz, each element is 21.97
(22) feet long . If the
e lements are cut preci sely
to this lengt h and the a rray
is erected exact ly one-ha lf
wa vel ength above e lec
tr ical g rou nd , no a d
jus tme nts of the element
lengths are nece ssary. The
phasing harness conduc
tors Pl , P2, P3, and P4 mu st
be exac tly equa l in length .
The di stance from each
stu b connec t ion point out
to the e lemen t connec tion
must be p recisely the
same, or the array will be
unba lanced and incorrect
ly phased . Incorrec t p ha s
ing will reduce the gain and
ma y cause other problems.

For s tu b d e sign pur
poses, the di stance from
the stu b connec t ion o n the
phasing harness cond uc tor
to the e leme nt connect ion
is considered to be 1/16
wa velength . The e nt ire
phas ing harness is looked
upon as two l /1 6-wave
length transmission lines in
pa rallel . Therefore, if you
m ak e the im peda nce
matching st ub equa l to
3/1 b wavel ength as shown,
yo u can connec t an ad
justable "s ho rt circ uit "
(jumper wire) ac ross the
lower e nd of the stub and
use it to reso nate the array .
Since the 111 6-wa vel ength
phasing harness plus the
3/16·wave le ng t h stub
equals 4/1 6 wavelength, o r
1 /4 wave leng th , the
"sho rted" stub will have a
low impeda nce va lue at
the bottom and a high im
pedan ce va lue at the top.
As a re sult, you can o bta in
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l 2 and l3 are also excited
in phase . However, the cur
rents flowing in l1 and l3
and the cu rrents in 12 and
l4 will be ou t o f phase by
1800 (observe the instan
taneous pola rity symbols
in Fig. 2).

This type o f a rra nge
ment produ ces wha t is
called an "end-fire" a rray .
Maximum radia tion will
t ake place along a line
th rough the plane of the
radia to rs a nd a t rig h t
angles to the fo ur ele
ments . Th e pattern is
bid irec t ional. and the gain
over a half-wave d ipole a t
the sa me height is a bou t
6.2 dB . Unt il now , the big
draw back with thi s an ten-
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The Four-Element End-Fire
Array

Back in the " stone age"
o f am at eur radi o , t h is
a nte n na w a s ge ne ra lly
ca lled a n "BIK be am" after
the ama teu r (John O. Kraus
WBIK) who o riginated and
pub l icized it in th e
technical journals. The ver
sion shown in Fig. 2 con
sists of four half-wave
e lements- l l , i z. l3, and
l4. When t he phasing sec
tion is connected as shown,
elements l1 a nd l4 wil l be
exci ted in phase . Eleme nts

antenna is suspended a
half wave (abou t 23 feet
fo r 21.3 MHz) above the
earth.

Fig. 2" Four-efement array" Cain = 6.2 dB over a half-wave
dip ole at same height. Dimensions for 21.3 MHz-L1 =
21'; L2 = 21'; L3 = 22'; L4 = 21';S = 57·112"; srub (3/16l)
= 8 '5-1/2" between point "0 "-"0" and "r ":": ": 200 point
= 24" between "x "-"x" and "z "-"z '', For o ther frequen
cies, use the formulas . U -2-13 turns each bifi/ar wound
on 2" powdered-iron (T-2) core. Use #12 or #14 copper wire
wi th Teflon insulation. Enclose it in a 2 " x 3" x 4" meta l
box.
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ELECTRONICS

RESONATES YOUR TOWER
ON '10, AND 80 I

~
~O .y.lI.ble lor 160

meters
Imagirle u~ing yo ur
enure tower arld pre
~erl t beam ~y~tem a~ a
complete low a rlgle
radiator on 40 an d 80
mete rs. It i~ common
knowledg e that a
dipole 0' irlverted-vee
mu~t be at least 1/2
wa ve le rl gth high (120
fe et high on 80

meter~n rn order for it
to be a low arlgle
radiator. But your e ~

i~ting to wer , if fed
with the Stuart Elec

trcmcs TOWEA Tl,KlEA
carl be made to be arl
o ptimum low angle
radiator on 40 arld 80
mete r~ The Stu art
TOWEA T EA carl be
installed arld easllv
adjusted to la low swr
Orl arlY towyr nO mat
te r what t~e SIze or
type. Tower carl be
gro u nd e d l or not,
Rad ia ls not r e ceHary
No more hAywire ap
peararlce ~f dipole~
and I -V-~. Even your
wife will lole it. The,
Stuart TOWEATl,KlEA

ta kes up vihually rlO
e~tra space lbut great
ly out verfo rms
dipoles arl1 I ' V'~ at
the same he ight plus it
i~ e asily rd jUl table
from grour d level.
Start makirg better
contacts or the 40
a nd 80 meter barld~

w it h an la n t e rl rla
system that{eally gets
out, Th'j Stuart
TOWEATunEA will
handle SOO I"..atts out
,",

Lots of firms make good headsets.
Ampllvox makes good headsets
which are really comfortable. To start
out, they are lighter in weight. Then
we use soft , comfortable , ear
enveloping foam cushions, and a
padded headband. The earphones
and microphone adjust to any head
size and correctly position the mike to
minimize sibilant sounds. The cable
has two screened mike leads to elim
inate cross talk.
You probably have seen most major
network TV sportscasters using As
trol ite headsets for play-by-play
that probably tells you something
about their technical performance.

Model 2636 B-double phones-200
ohm independently Wired, close talk
ing 400 ohm dynamic mike, bifur
cated cable for separate mike and
phone plug $1 21
Model 2656 B single phone-200
ohm-close talking 400 ohm dy 
namic mike, bifurcated cable $96

Headphones
Model 2630 8 independently wired
headphone-200 ohm $59

AmplivDX

headsets
& headphones

All sales subject to ten-day approval.
T3.

~ Dealer inquiries invited.

Kit (Illustrated).
Model 370-12

1--masrer chall~e
.~ ."..._,...,

~.

Send 10' lor our larest catalog
Wri te or phone lor more detaJls

2400 Cry sta l Driv e
Ft. M yers. Florida 33901
all phones (8 13) 936-2397

J2

• CD • Gen eral
• CB standard Communication
• 2 meter • In du st ry
• Scanners • Marine VHF
• Amateur Bands. Micro process or

crystals

easy r
to

charge

JAN CRYSTALS
KEEP YOU

ON THE AIR

4-Band(40rhru 10M),
55 ft model 370-13
also available, pre

~ assembled only

~ Made m Brl5101, Pennsylva",a, oy

Barker & Williamson Inc.
10 Canal Street 0 Bristol, PA 1900

AI your
B&W dealer.

Power rated 2kW PEP,approx. 11O·ft span

Complete with · wire · traps
end msulators > 50 It RG ·8/U,
PL-259 connector • heavy
duty cast aluminum and stea-
tite cente r connector.

Pre-assembled
Mode/ 370-11
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required for the unit to
operate as a half-wave an
tenna. Fig. 2(a) shows the
current distribution in a half
wave dipole, and Fig. 2{b)
shows the corresponding
current distribution in the
T1 LT endfed dipole. To
behave as a half-wave dipole,
the T 2 LT endfed antenna
must have the same current
distrubution on the outside
of the coax shield as the
dipole of Fig. 2(a). In partie
ular, this current must go to
zero at the ends of the dipole.
The end of the wire insures
zero current at the far end of
the half-wave antenna, but
the characteristic of the cur
rent at the T 2 LT end depends
upon the impedance of the
T2 LT.

Impedance is defined as
the ratio of the voltage to the
current. Since the current at
each end of a dipole antenna
is zero, the impedance at the
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Fig. 2. Antenna current distributions. (a) Dipole currents. (b)
Tl LT currents. (c) Equivalent connection - endfed dipole.

antenna current of one side
of a half-wave dipole, and it is

New

A previous article I of
mine described the

T2 LT (Tuned Transmission
Line Trap), its construction,
and its use to prevent feed
line radiation when used with
a centerfed horizontal dipole.
There are many applications
for this unique device. The
object of this article is to
describe the use of the T2 LT
to end feed either horizontal
or vertical dipoles.

Fig. 1 shows a sketch of
the T2 LT used to end feed an
ante nna. The coil is made of
the shield of the coaxial feed
line; the capacitor is the
value required to resonate the
coil at the operating
frequency. The number of
turns in the coil may be as
few as one. With a low
number of turns, the reso
nating capacitor will be large,
the Q high, and the band
width narrow. The antenna
performance increases with
the Qofthe T2 LT.

The T 2 LT operates in this
application because of the
abil ltv of coaxial cable to
simultaneously carry differing
currents on the inside and the
outside of the shield of the
coax. Usually, a current
flowing on the outside of the
shield of a coaxial cable is
undesirable. However, in this
case, this outer current is the

",,-I

tuned feeders, yet!

•,

Dipole Feeder

"

.~'

k ~'-0'

'"'.~'

The t? LT endfed

"',.••,

,.

A. F. Stalller AA6AX
552J Big Oak Drive
San Jose CA 95J29

RUOU"~G

c a . a c n Ol!

Fig. 1.
antenna.
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Photo A. Tl LT of 10 meter vertical dipole.

Radio Vertical Antenna Hand·
book. Cowan Publishing Corp.,
1974, pp. 17.
8S evic k. J. , " T h e W2F MI
Grou nd -Mounted Short Vert ical,"
QST, March , 1973.
" s e vtc e , J . , " Broa d ba n k
Tr a nsmissi on Line Ma tching
Networ ks," Present and Future
Trends in Communications Equi~

ment Design , 20-3, I.E .E.E.,
1976.

Photo B. Electrical center of
T2 LT vert ical antenna.
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Fig. 3. Field strength as a function of impedance between
dipole end and ground.

standpoint IS never men
tio ned." I say, do it with a
T 2 LT ! The T 2 LT-fed vertical
is groun d inde pendent and
thereby avoi ds t he extensive
ground system required for
conventional vert icals." T his
ante nna perm its DX perfor
mance whe n using battery
powered, portable - even
Q RP - equi pment. I have
successfully used the T2 LT to
feed shortened antennas, less
than A/4 in length, which
answers the height pro blem
associa ted wit h a half-wave
vertical. T he shorte ned an
tenna req uires an ap pro pria te
unbalanced to unbalanced
impedance matching trans
former at the dipole center."

Photos A and B sho w de
tails of a T 2 LT endfed an
tenna that was hastily co n
structed fo r OSCAR down
link com munications . T he
T2 LT is simple to build, easy
to adjust, an d it outperforms
conventional vertic a l
antennas. •

properly.
Some authors2 ,3 ,4 ,s have

described an endfed dipole
wi th an rf choke instead of a
T2 LT. These authors incor
rectly presumed that the
impedance at t he end of a
half-wave dipole antenna was
defined and was appro xl
mately 4,000 Ohms. Thi s,
however, is the impedance of
a half-wave radiator fed
a ga in s t an ideal groun d
plane," not the impedance at
the end of a half-wave dipo le.
Fig. 3 ind icates why these
prev iously published des igns
of endfed dipoles have never
become popular.

On the co ntrary, my T2 LT
vertical antennas have given
excelle nt DX performance.
Using a 2-Watt HW-7 on 20
meters, I consistently rece ive
an 5-8,9 report fro m VE6s in
Calgary. That must be where
the first skip lands.

Captai n Lee7 d iscusses the
a dvantages of a groun d
isolated vertical dipole but
adds, " How one is to fee d
this antenna from a pract ical

ends of a dipole an tenna
cannot be defined. The only
impe d a n ce that can be
connected between the end
of a dipole antenna and
ground, withou t changing the
cur rent distribut ion of the
ante nna, is an infini te
impedance. A parali el reso
nant tank circuit, theoreti
cally, has infinite impedance
across its termi nals. Real,
high-Q resonant tank circuits
ca n ha ve an impedance
greater th an 100,000 Ohms.
A low-loss high-O T 2 LT can,
therefore, approach the de
sired infinite impedance.

Fig. 2(c) shows, topo
logically, how the impedance
of the T2 LT is connected to
one end of the half-wave
dipole antenna. Fig. 3 shows
the rad iated power, measured
at a distance of 10 wave
length s, from a 20 meter di
pole as a function of the
im p ed an c e con necte d
between grou nd and one end
of the antenna. Here it can be
seen that a very high im~ed

ancc is required of the T LT
if the anten na is to perform
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Thomas Ciriffo WA2UVC
(Address withheld!
New Yurk NY /00/0

The Cliff-Dweller's
Delight

how to operate from an apartment

Fo r year s, numerous
hams have tried to

solve the perennial prob
lem of the apa rtment
dwelling amateur and the
severe rest rict io ns on an
tenna design and effect ive
ness which resu lt from his
environment .

Some of the mo re
successful approaches
have been publ ished; how
ever, I hav e inva riab ly
not iced somethi ng pecu
l ia r about m ost of them. It
seems that in an attempt to
meet al l of the apartment
dweller's requ irements (i n
v isibility , l o w cost,
reasonable effectiveness,
easily access ible materials,
etc.L one finds a " hidden
requirement. " This is often
in the last sentence of the
article, where the author
indicates that l&-karat gold
was used throughout due
to its fine properties (in
cluding conductivity), or
that the author's apart
ment shack is located a
short distance from Mt.
Everest .

I have been faced with
these same problems for
many years and have
discovered a completely
satisfactory solut io n which
has been in use for approx
imately two years . The
primary design consider
ation was inconspicuous-

40

ness, for getting involved
with the landlord or super
intendent was out of the
quest ion . Although the
other criter ia we re
re legated to l o w er
pr iorities , t his approach
does satisfy all of t hem.

This antenna approach
involves the use of a
Hu stler m o b i le antenna
(a n d it s assoc iated
reson ators, f or each band),
horiz on ta ll y po la rized,
wo r k i ng ag ai ns t t he
bui ld ing as gro und.

Ear ly ex pe r imentation
indica ted tha t a quarter
wavelength antenna, hori
zon ta lly pola rized and
wo rk ing agai nst the
build ing as a ground plane,
was surpris ingly effective.
However, at 20 m eters and
lower frequencies, antenna
le ngth becomes a p ro
hib it ive factor . T h e se
resu lts, coupled with my
expe riences wo rking
mobile stations, led me to
try the Hustler. It (or
another similar antenna) is
ideal.

Mounting this antenna
horizontally proved to be a
reasonable challenge. At
first, I used a swivel-type
ball mount on a block of
wood, swiveling the anten
na against the building
when no t in use. This was
crude and caused me great

concern about structura l
integrity! I then stumbled
upon the Hustler Quick
di sconnect mou nt. Suc
cess!

Wit h the Quick -dis 
connect mount, t he enti re
antenna and resonator ca n
be removed and kept in
doors w hen not in use,
sat isfyi ng my firs t cri te rion .
I keep th is q uick
disconnect on a fi xed ball
mount, which is in turn
fastened to an alum inum
mini box (about 1" x 3" x 3")
pe rmanent ly attac hed to
my w indowsi ll. The ground
side of the antenna is con
nec ted to my metal win
dow f ra me, wh ich,
although small, wo rks
quite well. I have also used
a counterpoise with equa l
success. My swr is about
1.3 to 1 .

How effective can this
crude, inexpensive, expedi
tious " apartm ent dweller's
beam" be? Judge for your
self . My antenna is fed
through fifty feet of ex
tremely lossy RG-58U and
is driven by a TS-520, bare
foot. I spend little time DX
ing. yet still have been able
to work about fifty coun
tries over a few months.
Surprised? So was I; how
ever, consider the follow
ing: Before I had acqui red
the TS-520, my only rig was

a Heathkit HW-7 (2 Watts
out) and I logged ten states
in just a few days using this
same antenna ! Prior to this
antenna , DX meant work 
ing Staten Island (I l ive in
M anhattan).

One other thi ng . H
you're not comfortab le let
ting the antenna " dangle"
by its mount, you can sup
port it f urther using nylon
f is h ing line, f abric at ing
non-m et all i c ho o k s f or
easy removal.

Need l ess to say, t he
overri di ng advantage of
this antenna approach is
that it is removable . By
simply opening your win
dow and twisting the quick
d iscon nect mount, it 's
gone. If you' re daring, use
it during the day. Other
wise, wai t until the sun sets
and fi fe up the rig .

In summary. let me say
that there is a t remendous
difference between a 5 by
7 from Queens NY and tbe
sound of disbelief in the
voices of the UKs and Zls
I've QSOed with recently
when I've told them about
my shack.

Try it . This may finally
be you r way out of the
apartment dweller's dilem
ma. (No, I don't live at the
top of the Empire State
Building!!!) .
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-15 dB gain on 2m is a real kick

Don WaitersWA8FCA
2849 Verle
Ann Arbor MI 48104

Wait Till You Try
16 Elements!

same hardware store, I also
decided to use 'l -inch
diameter alu min um tubing
for the boom, rather than use
PVC pipe as was used by the
authors of the anten na
article.

With antenna materials in
hand, it was time to start
build ing the antenna The
first problem was to
straighten out the coiled wire
and cut it up into the lengths
of each one of the antenna
elements of the beam. For
the first couple elements, I
used a heavy pair of diagonal
cutters to snip off the anten
na element from the rest of
the wire coil. With my hand
cramping from cutting the
wi re, I decided that there
must be a better way to cut
the wire. After some thought,
I decided to try a small tube
cutter on the wire. This little
tool turned out to work quite
nicely and worked better
than the diagonal cutters.

With all the antenna
elements cut to size, the next
problem to overcome was
how to mount the antenna
elements to the boom. I fi rst
thought about drilling a hole
th rough the center of each
element and then bolting the
element to the boom. How
ever, the si ngle hole through
the element seemed like it
might not be very stable
when mounted to the anten
na boom. After some more
thought, I came up with the
mou nting clamp arrangement
shown in Fig. 1. The clamps

wanted in an article in 73
Magazine, June, 1975.1 The
article described and even
gave exact dimensions for 6·
and Belement 2 meter beams
cut for operation at 146
MHz. Their construction
methods and materials were
sim ple and low cost (coat
hangers and PVC pipe) .

With a good design to
work wi th, I could now
tackle the materials problem.
Our household always seems
to be lacking coat hangers, so
ano t her antenna element
materi al would have to be
found. Wh ile visiting a local
hardwa re store, I found some
3/16-inch- diameter medium
stee l wi re in a 50-foot coil for
less than $3.00. While at the

spend a lot of money on a
multi- element commercial
beam.

Well , if I wasn't going to
buy a beam, I wo uld have to
build one. So I started look
ing th ro ugh the ARRL
Antenna Handbook and
many an old ham magazine.
Nothing I saw seemed to fit
my needs. Either the mount
ing hardware of the antenna
elements looked too com
pli cated to fabricate, or the
antennas were designed for
300-0hm feedli ne. Of course,
300-0hm feedlines can be
dealt with with baluns, but I
wanted to use coax through
out, since I wasn't worried
about the dB or so I might
lose th rough the coax cable.

r finally found what I
problem was
not want to

next
I didmoney.

O perating on 2 meter FM,
I needed a be tte r anten

na than my litt le e-element
commercial beam if I wanted
to be able to put an accept
able signal into the WR8AAA
146 . 19· . 79 repeater in
Milford, Michigan, a distance
of about 30 miles from my
new QTH. If the 4-e1ement
beam was up on a 40-foot
tower, I probably woul d not
have any problems making it
into the Milford repeater.
However, I wasn't ready to
put up a tower yet. I had to
put up an antenna with more
gain because the antenna
would be mounted only
about 20 fee t above the
gro und.

The
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Fig. 1. Antenna element mounting details. Fig. 2. Driven element - gamma match details.
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design experts, Sam Brooker
WB 8RF A, via the local
WR 8 ADH repeater, con
firmed that the dipole driven
elemen t would not have a
70-0 hm impedance when it
was mounted with the rest of

Driven element - gamma match arrangement.

Fig. 3. Driven element - gamma match details.

physically, its swr was very
high (about infini ty to one).
This seemed to indicate that
the driven-element impedance
was no longer abou t 70
Ohms. A quick check with
one of the local antenna

than it was. Slide the length
of tub ing into one of the
lengths of tubing to be joined
unt il the smaller d iameter
tube is about halfway into
the longer piece of tubing.
Then slide the ot her half of
the antenna boom over the
smaller diameter tubing. Drill
two holes through each end
of the joined pieces of tubing
so that the holes are spaced
abo ut four inches apart and
are also drilled through the
small er diameter tubing no w
inside the boom pieces. Put
mach ine bolts th rough the
holes and tighten the m down.
The anten na boom is now
assembled and rigid enough
to be used for the antenna.
As an alternative to an
aluminum boom, a 10-foot
length of 1 x 1 inch wood
could be used for the boo m
after it is treated with several
coats of varnish.

The antenna went together
easily and too k about eight
hours to make. Now the only
problems to tac kle are the
ones that will undoub tedly
show up (co ur tesy of
Murphy). Sure enough, the
first problem appeared after
the antenna was put together.
I had originally built the
driven elements as two
separate quarter-wave sec
tions, as per the design in the
original article. Even th ough
the dr iven element was of the
proper length electricall y and

Antenna element mounting clomp.

are ma de by cutting a l -inch
by 2·inch by 1/16-inch strip
of alu mi num and bending it,
fro m the mi ddle, aroun d the
center of the ante nna ele
ment Each one is clamped
tightly around the anten na
element by pressing the
clamp-element arrangement
in a vice. Once the clamp has
been formed over the antenna
element, a mount ing hole is
drilled in the top of the
center of the flat por tion of
the cla mp. The hole drilled in
the clamp should be just large
enough to accommodate the
mo unt ing machine screw.
Each element of the antenna
is fitted with an element
clamp, including the driven
element, which should be cut
as one piece rather than two
dipole quarter-wave pieces, as
was described in the original
article.

Since a 10-foot length of
t -f nch-diameter aluminum
tubing is not too easy to find,
two shorter pi eces ca n be
joined toget her to for m the
10-foot boo m. Joining t he
two pieces of tub ing can be
done in several ways. How
ever, one of the better ways
of doing it is to take a one
foot length of tubing of the
same diameter and slice the
tubi ng along its length. Then
fold one of the sides along
the cut under the other,
wh ich makes t he tube
diameter somewhat smaller
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The comple ted eight-element stacked antenna system.

spacing. All the VHF antenna
systems I have seen used coax
fo r the phasing harness
between each antenna and
down to below the rotor.
Below the rotor, I have seen
both coax and 300-0hm open
feedline used for the run
down to the shack. However,
I could not find any infor
mation on how to calculate
the length of each leg of the
phasing harness. As I have
previousl y ment ioned,
WB8RFA also gave me the
necessary detail s on how to
calc ulate the length of each
leg of the phasing harness.
Fig. 5 gives the detai ls of the
phasing harness arrangement
and the calculations for the
phasing harness leg lengths.
The length o f each leg of the
phasi ng harness is calcu lated
by: (.66) (X/4) x odd mut
tiples of >../4. Since (.66)
(X!4 ) at 146 MHz is short , the
value mu st be mult iplied by
an odd number of quarter
wavelengths in order for the
phasing harness to be long
enough to reach from each
antenna's driven element,
along the antenna boo m, and
bac k to the feed coax cable at
the support pole a t th e rotor.
In m y stacked antenna
sys tem, I needed 5 quar ter
wavelengths for each leg of
the phas ing harness, in order
to route the cable along each
ante nna to the center suppo rt
pole and Lconnector. My
proof that the phasing
harness works is that the swr
d idn 't change when the
phasing harness was hooked

reasons are beyond the scope
o f this article. Fig. 4 gives the
details of the beam spacing
and mou nting arrangement I
used. Th is mounti ng arrange
ment seems to work out well,
since it has survived mild
icing and winds up to about
40 mph.

Interestingly eno ugh, the
ARRL Antenna Handbook
and VHF manuals had very
little o n the added problems
of stacking beams. The publi
cations did mention o pe n line
feeder s between arrays
stacked at some opt imal

beams be - a quarter, a half,
five-eights, or a wavelength?
A look through the ARRL
Antenna Handbook and the
VHF manuals did n't turn up
any defi nite stand on what
spaci ng to use. Experience
came to my rescue again.
Another conversation with
WB 8RFA helped solve the
spaci ng quest io n, as well as
some questions on phasing
harness lengths. It seems that
Sam had run int o the same
sor t of decisions and ques
tions when he put up his twin
ll-element beams. It seems
that common practice is to
space the beams a wavel ength
apart; the theory and exact

the elements. So the driven
element design would have to
be changed, I decided to use a
single-piece half-wave driven
element which used a gamma
match for matc hing the feed
line to the antenna. Figs. 2
and 3 give the detai ls o n the
d r lven-element/ga mma-match
arrangemen t used in the
antenna. The new d riven
e Ie men t / g a m m a - match
arrangement worked well and
had an swr of about 1.1:1 at
14 6.52 MHz and stayed
bel ow 1.5 :1 over the
146.19-146.94 MHz fre
quency range.

The next problem was
how far apart sho uld the two
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Fig. 4. Betement 2 meter antenna stacking details.
Fig. 5. Phasing harness details for stacking two 2 meter yogi
beams.
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Conrinu«/ on~ 56

This p rice, though, is much,
much cheaper than the cost
for a comparable commercial
eight-clement stacked anten
na system. Additionally, my
construc t ion methods for the
2 meter beams would be
suitable for bu il d ing beams at
220 MHz and at 4 32 MHz.

But, best of all, I suppose,
is t hat it continuously amazes
me eve ry time I co me home
and look at th e good-looking
2 meter stacked beams on th e
roof of my house and realize
t hat I made thern. w

With low power. you frequM tl y
have to settle just for get ting
through tor a fleeting m inute or
two . . . enough to get a OSL
card. If this is your bag. line. M y
own preference is to be able to
talk at leng th with peop le in
odd p laces and get to know
them a b it ... to s tri ke up
friendShips. The c hances of do
ing th is on 20m with 20 Watts is
small . . . I ran tha t power for a
few years , so t know about i t.

Another th ing. When you are
op erat ing from remote areas,
you lind tha t radio conditions
are SUCh that you hear the big
signal boys every night. The

Reference

1. "Bui ld an 11 dB Ccatreck,"
Kelty Anderson WBlolOQC and
Walter Atkins, Jr. WB(J HKB. 73
Magazine. June. 1975. pa;le 111 .

repeater almost full quieting.
So my attempt at building
beam antennas seems to have
been successful.

Although I feel my con
struction ma te r ials and tech
n iques produced a mechani
cally bette r an tenna th an
th o se of Anderson and
Atki ns, my costs were some
wh at higher, also. Each eight
clement beam cos t abo ut
$10.00 , whi ch is abo ut $8.00
more than using coat ha ngers
and PVC pipe. Th e to tal cost
of the stacked-beam syste m
was about $30.00, which
included the cost of each
eight-element beam, the
phasing harness materials, and
the stacking suppor t boom.

As editor, I get first crack at
Troy. I've been the QRP route
and I agree that it is fun. But
I 've also been the k ilowatt route
and that's fun, too, if d ifferent.

t ions if you want to make th e
trip to OX land. Perhaps that's
Just too great a sacrif ice. You
decide. I'm - not saying that
there is anyth ing intrinsically
immoral about high power. 1t Is
simply out of step w ith today' s
attitudes about energy et ttcten
cy_ And the kind of operat ing
that it seems to foster Is si mply
unacceptable to hams of a
gentler persuasion.

Troy Weldenhelmer WeROF
Ballwin MO
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element beam at the same
height as the stacked beams
and did a comparison of how
well each would pick up the
Milford repealer. With the
dipole, I could no t key up
nor receive the Milfo rd re
peater. With th e a-element
beam , the Milford repeater
signal was pushing the trans
ce iver 's S-metc r abou t 1/8 of
the meter 's fu ll sca le. When
th e stacked eight-elemen t
beams were hooked up to the
transceiver, the S-meter wen t
up to over 3/4 o f the meter 's
full scale. I could key up the
Milford re peater run ning 1
Watt (10 watts was needed
for reliable com munications,
though). as well as receive the

View of the antenna system mounted on my QTH.

•

you go QAPp? Well , your eta
non won 't impress the CBer
down the st reet unless he's
really got his head together.
And you won 't crash through
the QAM the way you once did.
And you w ill really have to " go
with the f low" of skip condt-
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• •
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up, which pro ba bly would
not be the case if there was a
mis match in the phasi ng
harness. I would like to point
out that, once the anten nas
are stacked, each antenna's
gamma match should be
adjusted for minimum SWf

before the phasing harness is
attached.

Conclusion

The an tenna array (two
stac ked 8-eleme nt beams
ver tically polarized) is do ing
t he job it was built to do,
which was to put an accept
a b le s ig na l into t he
146.1 9·.79 Milford repeater
from my new QT H, even
t hough it is on ly 20 feet
above the ground. Addi
tionally, 1no w have exte nded
simplex range so t ha t I can
move off a re peater fre
quency pair and rag chew
with the locals running only
low power (1 Watt).

Since I have not run quan
titative tests on the antenna
system, I am not too su re
what my actual gain and
front- to-back ratio are. Ho w
ever, I can guess. The origi nal
art icle clai med 12 dB gain for
the eight-element bea m, with
a f ront- to-back ra tio o f 14
dB. Assu mi ng m y ante nnas
come close in performance to
t hose of t he aut hors, I should
have a bout the same gain and
front-to-back ra tio fo r each
antenna. Stack ing beams is
supposed to provide an add i
tional 3 d B of forward gain,
so my stacked beams shou ld
have a forward gain of about
15 dB. I tried putting a dipole
and my commercial 4-

from page 12

realize just how obnoxious it
must seem when we rob the
rest of the world 's hams of
precious band roo m with our
elephantine QAD signalS.

And wh at do you lose when

4 5



Dan Umberger W8ZCQ
2753 Elliott Ave.
CoJumbu,J OH 43204

Working 15m
With A 20m Beam

- by adding three more elements

E very amateur knows he
is going to lose an

antenna system sooner or
later . My "later" came in the
form of a terrific thunder
storm on Easter Sunday,
1974. The storm, brief but
fierce, left the antenna
system looking like a pop art
creation. The top of the mast

o
was bent 45 , the 20 meter
monobander loo ked li ke it
was t rying a three-cushion
moonbounce shot, th e 10
meter beam was twisted 90

0

46

on the mast, an d parts of t he
15 meter beam were either
blown away or pointed
lengthwise with the beam.

The 10 and 20 meter
beams were no t particularly
damaged, but the 15 was
"over the hill ." It did not
ta ke long to replace the drive
pipe and reinstall the 10 and
20 meter beams and I was
bac k in operat ion o n those
bands.

My fi rst idea was to build
a 15 meter beam from

••
E
•

scratch, but I looked at that
nice long boom on the
Mosley A-203-C and it
seemed to be performing no
particular fu nction other than
holding t he elements apart.
Why not put the middle of it
to work and let it support a
15 meter beam? A look at the
physics indicated it woul d do
the job if th e mecha nical
weight and wind load were
kept at a minimum.

The primary co nstdera
tlon, and an absolute must,
was that the additio n o f the
15 meter beam could not
reduce the effec tiveness of
the 20 meter beam! Bei ng of
t he "reverse engineering"
type, I build first and design
from the results. I was pre
pared to remove the 15 meter
elements if there were the
slightest ill effects on the
operation of the 20 meter
beam. Happily, this was not
necessary. The effects on 20
were negligi ble.

T he mechanical details
were no problem. The wind
load factor dictated that the
element diameter be kept as
small as feasible. A check
with the aluminu m depart
ment of a metals supply
house discl osed that .058"
wall thickness tubing was
available in diameter incre
ments of 1/8" across a wi de

range and this tubing tele
scoped snugly into the next
size. This is in 6061-T6 alloy
and is commonly referred to
as " tempered aluminum."
They demonstrated that it
could be bent double and
would spring right back into
shape! Cautiously. I asked the
price. It was selling for $4.51
a pound. The wind load
factor took on increased
importance! The standard
length is 12 feet. I decided o n
5/8" for the center and 1/2"
for the ex tensions. Three
pieces of each would be
req uired. [ wen t home with
my bundle of tubing and the
project was under way.

I dug into my antenna
library and could find little or
no reference to common
boom antennas. I knew there
were many factors involved
after read ing the work of
Shank li n, Greenblum, an d
Gill ison, relating to height ,
spac i ng, a nd ele men t
d iameter. The complexi ty
threw me. [ had about
deci ded to start with the for
mulas in th e anten na hand
book when the June, 1974,
Q5T arr ived with the writeup
on th e Wilson Electron ics
DB-54 Duo-Band Antenna by
Wl FBY in it. [ was quite
amaze d that their element
le ngths were considerably
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DIMEN SIONS AR E IN INCHES UNLESS NOTE D OTHER WISE

00 NOT SCALE DR AWING

-COU COO"OI:CTOII lKT"'l

NotlS

1. 2" x 6 '1." x 3Y,," Ba ke lite™ box _ Rad io Shack stoc k 270 627.
2. Smal l variable capacitor abou t 150 pF mediu m spacing.
3 . If boom diameter is o t her than 2 " , dr ill these holes to mate with the requ ired u-ocrrs.
4. Saw slot to depth o f 1 '1." to permit the screw to clamp the tubing tightly,
5. Gamma match 26-5/B" for 2 elemen t.
6 , Suppo rts sawed from plat e. If necessar y to purchase , s toc k wid t h is either 3" or 4 " .

Fig. 1. Conversion of the Mosley A-203-C for 15 meter capabilities.

longer than those computed
from the ARRL Antenna
Handbook. Since spacing of
elements was dictated by
space avail able on the boom
of the A-203-C, I decided to
disregard the Wilson dimen
sions and use the figures
calculated from the 1970
edit io n of t he ARRL
Antenna Handbook for a
starter with 23 ' 4-1 /2" for
the reflector , 22' 3·1/8" for
the dr iven element and 21'
1·3/8" for the director.

Si nce spacing was to be
dete rmined by how far I
coul d reach from the tower
to attach the elements, I
decided to try onl y two
clements at the outset. With
the se two elements in place,
it was found that resonance

was not at 21,1 50 kHz as
desired, but 21,025 kHz!
Decisions! Decisions! The
first impulse was to shorte n
the two clements, but better
judgment prevailed and it
was decided to add the
dire ctor and see what the
influence would be. With the
d irector in pl ace, the
resonance had shifted to
21 ,275 kHz! From past
experi ence, I knew spacing
had a pronounced infl uence
on the resonant freq uency of
an array, but had no idea it
would be so drastic! Yet , th is
was my first experience wi th
a common boom, interlaced
array. Howe ver, 1 concluded
the dimensions for the Wil son
DB- 54 were acceptably
accurate.

Any doubt s about the
mechanical stre ngth and per
formance were quickly put to
the test. The elements were
install ed before noon . Whil e
eating lunch, the weather
bureau cooperated beauti
fully and sent a real howl ing,
shingle-ripping stor m wort hy
of any antenna's mettle. It
broke limbs from trees all
ove r the neighborhood , but
t he co nve r te d A· 203-C
shrugged it off in a most
matter-of-fact manner .

The second test, that of
perfor mance, was provided
by the Northern Californ ia
OX Associa tion's junket to
Kingman Reef as KP6KR.
After a local frontal system
passed and static cleared
enough to hear them, it took

one hour, fifty- nine minu tes
to net them. Discounting
local cockpi t trouble, I con
sidered the t ime involved
completely reasonabl e. Per
formance test passed A-OK!

Not having range equi p
ment to check the patt ern. I
had to settle for front to back
and front to side. The perfor
mance as a 2 element did not
look so good ; it only had 10
dB front to back and 30 dB
front to side. With it func
tioning as a 3-element array,
it showed 22 dB front to
back and 38 dB front to si de.
This was below desired per
formance but acceptab le. I
feel t hat with range equip
me nt and careful element
adjustment, much better per
formance could be achieved.
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Hardware

It is suggested that stain
less hardwar e be used if it is
o b tai nable. If no t , non
ferrous ha rdware shou ld be
used. If nei ther is ava ilable,
pia led stee l ca n be used with
shorte ned life expectancy. If
plated steel is used, fog it
generously wit h clea r plastic
ac ryl ic spray . -

exte nded. I was unable to
a ttain t he .1 wavelengt h for
the director and .15 for the
reflec tor, so I had to settle
for what I could get for
spaci ng. I feel that improved
pe r for ma nce co u Id be
at ta ined with greater spacing
and range adjustment of
eleme nt length, but have
reservatio ns if improved per
formance wou ld justify the
effo rt in view of present
success with the antenna
operation.

Ret. llnces

ARRL Antenna Han dbook , 1970
and 1974 ed it ions.
"Wilson DB-54 20 and 15 Meter
Duo-Band Beam," W1FBY. DST.
June. 19 74, page 40.

Mate ri.l

3 pes. 5/r!' x 12" x .058 6061-T6
aluminu m t ub ing
3 pe s. 1/2" x 12' x .0 58 6061·T6
alum inu m t ub ing
1 pc. 1/2" x 1-112" x 12"
6061-T1 alu minu m bar stoc k
1 PC. 1/4" x 3" x 5'-6" 6061 ·T6
a luminom bar stoc k
1 6-114" x 3·3/4" x 2" Radio
Shac k Ba k eli t e box, stock
#270-6 27
6 ea. 1-1 / 2 p ipe (2" i.d . ) "U"
bol t s
1 lot m iscellaneous hardware, a
cc. o f 1" x 1/4" x 4" aluminum.
and capaci tor from junk box

Adjustment of Ga mma Match

With gamma capac itor and
sho rting bar se t a t ra ndom, a
SWT curve is plotted to locate
t he lo west swr poi nt , disre
ga rd i n g the overall swr
picture . The resonance is indio
ca ted by lo west swr point.
The swr meter is taken up the
tower and co nnected at t he
anten na. A small signal is fed
into t he antenna at the
resona nt frequenc y and the
gamma ca pacitor and shorting
SlOb are adjusted for mini
mum swr. After ad justment,
the swr was less than 1.5 to 1
across the enlire band .

req uired no extension, but
t he refl ector requ ired extr a
length . This was accorn
plished with so me 3/8" o. d.
tubing salvaged fro m an o ld
TV antenna . Whil e I was at it ,
I extended the driven clement
a lso, in the interest of
mechanical strength at the
lap.

How to fa bricate a ca paci
tor fo r the gamma ma tch
pre sente d a problem. I
recalled t hat the local Rad io
Shack stores stocked Bake
liteTM instrum ent boxes. I
chose t he ir stock #27 ()'627, a
6-1 /4" x 3-3 /4 " x 2" with
a luminum cover tha t wo uld
ho use a 150 pF variable from
my junk box. A hole was
drilled to allow passage for a
scre wdriver to the sha ft.
A ft er adj ust me nt of the
capac itor, t he ho le was
plugged. I used a 1/4 " alu
mi num rod for the gamma
bar , but al umin um t ubing
would have worked eq ually
well with appropr iate modifi
catio n to the gamma shorting
bar. The capacito r box is .
bolted to the bottom of the
e lement sup port. A bracket
was fabricated to moun t an
SQ.239 sta nda rd coax co n
nectar , It is mou nted on an
angle bra cket fabrica ted fro m
scrap a luminum and has a
5/8" x 6" st rap riveted to the
angle and is secured to the
boom by the "U" bolts that
mount t he element support
to t he boom. A short lengt h
of t he # 12 co pper wire con
nec ts the ce nter connector to
a bolt th rough the side of the
ga mma capacitor housing
box. A generous application
of General Cement Corona
Dope (G lyptaI™ ) serves as
weatherproofing.

Placeme nt of Elements on
Boom

The loca tion of e lements
o n the boom was determined
by ho w far I could reach
from t he tower. Experien ce
had shown it wise to kee p t he
driven element s sepa rated as
mu ch as possible to kee p
interactio n to a m inimu m,
with reflector and d irector
placed out as far as I could
re a ch w i t h sa fety be lt

o

212 50 1:1.2 2
212 75 1 :1.22
21300 1 :1.23
2 1325 1:1.25
2 1350 1:1.27
213 75 1:1.28
214 00 1:1.29
214 25 1 :1. 30
21450 1 :1.31

on 21 MHz beam on boom

upper and lower half of each
of the brackets before sawing
them in half in case you
haven't drilled t hem too accu
rately.

The eleme nt supports were
sa wed fro m a plate of
6061·T1 alumi num 1/4 " x
17" x 1Q. 1/ 2" , The size was
d ictated by ava ilable material
o n hand. In checking with t he
aluminum supply house, I
found bar stoc k is available in
either 1/4 " x 3" or 1/4" x
4 ". Eit he r wo uld suffice. All
holes were laid o ut and
drilled .

Next , cut t he 1/2 " x 12 '
tubing in the center. The
director and driven element

•
•,
•
, -
Ot tO tu '" ." ". " .!>

21000 1:1.36
21025 1 :1.35
21075 1:1. 34
2 1100 1:1.31
2 1125 1:1 .34
21150 1:1. 30
21175 1:1.28
21200 1 :1.24
21225 1 :1.23

Fig. 2, Swr ratio measurements
with Mosley A-203-C

"
Ie,

'"

Construct ion

Element mounting clamps
wer e drilled, sawed, and
tapped. They were made
f rom a soli d bar o f 6061 .T1
a lum inum 1-1/4" x 1/ 2" x
1 2 " . T he 5/8" element
mounting ho les and the #8
holes were firs t d rilled and
t he individual blocks sawed
apart and sawed lengthwise
thro ugh. The metal rem oved
by sawing the blocks all owed
a f irm clamp on the elemen ts.
After sawi ng each block in
half, t he upper half was
tapped 1/4 " #20 and the
bottom half was dri lled o ut
with a 9 /32 " d ri ll to pass the
1/4 " mounti ng bolts. It is
advisable to matchmar k the

'"
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A Better Feedthrough
For Cables

the $2 solution

tenna cables into the ham
shack.

While wandering around a
local department store, I
found myself in the plumbing
supplies department. While
looki ng at some plastic PVC
pipe, I suddenly realized that
the 1%-inch diameter 90°
elbow I was looking at was
the solu tion to my problem.
Usi ng th e elbow, I co uld
route several cables into the
house and still add a cable or
two more, PL·259 connector
and all.

Fig. 1 and the accom
pany ing photographs de tai l
how th e 90° elbow is
mounted on the house. If the

I t was now October, and
a lmost everythi ng had

fou nd its niche in our new
house. It was now time to set
up the ham gear. But how to
run the antenna cables into
the laundr y room, or I mean
ham shack, without a lot of
work looked as if it would
take some time to figure out.
Although there have been
several methods pu blished for
running antenna ca bles into a
shac k, none seemed to be
flexib le enough for my needs.
That is, bein g a ca reful
planner, nothi ng stays stat ic
in my ham shack for very
long. So 1 needed a very
flex ible way of runn ing an-

1TO ......( ~ "...
1l0TOIt. (T~

( Pan
CEMU T

<.

", ., ,
": l

I-",r..ot: ""_ ,",..
$'DE T. ...

Don Walters WA8 FCA
2849 Verle
Ann Arbor Ml 48J04

Fig. 1. Flexible method ofpassing antenna cables into a house.

. I

r

Outside view of the 90° elbow installed with an antenna cable
already routed through.

Inside-of-house view of the 90° elbow and the cables routed
through it into the house.
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house has a basement or
lower level (like a bl- or tri
level). the hole for the elbow
can be cut, with an appro
priate size holesaw, so that
the hole is cut through the
center of the outside wall
floor joist and between any
interior floor joists which
may be attached to the out
side fl oor joist. The elbow is
then coated with quick
setting epoxy around the
tapered end and is inserted
into th e hole on the outside
of the house with the elbow

from plIge 10

making it possib le for me to see
what I want to see when I want
to see it, and to hell with the
network sc hedulers. They run
the Jean Shepherd shows at
the darnedest hours, so I tape
'em. Jean, who is K20RS, and
an old, old friend, has a wonder
ful sense of humor. He keeps
threatening to write a series for
73, but each time he goes off on
some other foolish tangent ...
li ke hi s current TV series,
"Shepherd's Pie," sho wn on
PBS. You 've probab ly seen
" Jean Shepherd's Amer ica"
many times, or his " Phantom of
the Open Hearth" fi lm on PBS.
Through the VTR, Shep's 2 am
programs are available wh ile 1
eat d inner. Sorry about that,
Cronk ite.

WHAT' S WITH TH E COVER?
There isn' t any one simple

answer to this. Part of it is that I
got fed up trying to think of d if ·
ferent covers after seventeen
years 01 frustrat ion and dead
l ines. Sure, we pla n ahead:
" Hey, Wayne, the magazine
goes to the printer this alter
noon. What do you want on the
cover?"

Another part has been the
s ucces s o f the Kiloba ud
covers, where we've put the
table o f contents on the cover.
The one thing that makes 73
reall y different I rom all of t he
other ham maqazines is the
quantity and var iety of articles
published. I counted up the
number o f featu re artic les
publiShed in 73 vs. OST last year
and found 429 in 73 as opposed
to 164 in OST, and I had to
count a lot of public service
type art ic les in OST to even get

opening pointed down. Once
the epoxy has cured, the
elbow can be lightly sanded
and then painted to match
the color of the outside of
your house.

To keep insects out, either
a wooden plug with cutouts
for the cables around the
plug's edge or a piece of
light ly oiled steel wool can be
pushed up into the mouth of
the elbow. Either way. use
something to plug the mouth
of the elbow, or you and
your spouse will be ca n-

EDITOR IA L B Y WA YNE GREEN

that number. I wanted to get
across the idea to newcomers
tha t 73 is more like an ongoing
encyclopedia o f amateur rad io
tha n just a magazine. A year
after publ ication. about 90 % or
more o f the magazine is s till as
good as new. wh ile OST. with
its ac res o f operaling news, is
as dead as yesterday 's news
paper.

I' m open lor ideas. Frank ly. I
don't think much of the OST eo
proach to covers, nor do I like
the HR covers. OST, which is
put together by a committee,
looks like it is put together by a
committee. HR manages to
look exactly the same no mat
ter how little they change. CO,
for those o f you who have seen
it , looks amazingly l ike Pop·
tron tc s. Radio Electroni cs ,
E lementary Electroni c s ,
Popu lar Science, Popu lar
Mechanics. and the rest of the
popu lar tr ibe. Blah.

So, unti l someone comes up
w ith something better in the
way o f an idea for the cover,
we'll make do with a dash 01
color on top and the index to
the artic les. I have nothing
againsl color covers ; I'm just
tired o f tryi ng to th ink them up.

WANT TO WRITE A BOOK?
There is li ttle in amateur

rad io that can compare with
having you r name on a book.
That beats making the Honor
Roll, five band DXCC , and all
those things. When you have
your own book published, it
pu ts you in a special class, lor
very few amateurs are so much
of an authority on a subject
that they can write a book.

But let's say that you are an
authority and you have a book
in you dying to come out and

t inuously surprised by the
number of creepy crawlies
and flying thingies that will
find the ir way into yOlK
house (and ham shack)
thr ough the unplugged
opening of the elbow.

This method of routing
antenna cables into the house
has worked out qu ite well for
me over the past several
months. especially whenever I
wanted to route another coax
cable into the house. Also, if
we should move. the PVC
pipe elbow can just be capped

wow the world . Where should
you turn for a publisher? There
are dozens of pub li shers of
t ech nica l boo k s, and it Is
bewildering to the ne w writer.
Actually. your choices are quite
li mi ted. Sure, there are lots of
publishers. and there are lots of
poor authors. too. II you have a
l itt le better understand ing o f
tne ro le of a publi sher, you wi ll
be better able to makea choice.

A pub lisher has two tunc
nons for the writer. FirStly, he
prov ides the money it takes 10
get a book set in type, made
ready for printi ng , and then
pr in ted and bound. The money
requi red for this is beyond tne
average author. To give you an
idea o f the magnitude of money
involved. j ust the printing and
paper bill for one issue of 73
co mes to welt over $65,000.
never mind the cost of setting
t he type, proofreading . pas ting
up the pages, getting t he dia
g rams d rafted, t he photo
graphs made and produced in
ha lftones, etc. The whole pro
cess runs considerably over
$100,000 per month.

Gett ing the book pr inted is
someth ing almost any pub
Iisher can handle. The second
fun cti on is the im po r t a n t
on e ... distr ibution. Th is is
where you separate the pub
lishers. In this field, magazines
have a tremendous advantage
over ot her pub lishers si nce
they have extensive d tstr tbu
non for the rneqezt nes all set
up and runn ing. They also have
it a 101eas ier when it comes to
running ads for a book, a whole
lo t easier. MagaZine advert is
ing is no t tr ivial ... ask any
manufacturer. With ads run
ning from $1500 a page to over
$3(X)() in t he elec tronics maca
ztnes . advertis ing can be a
deadly e xpe nse fo r book
publishers , yet where else can
they go to sell their books? Few
books make it very far wit hout
advertising .

With over a dozen books cur
rent ly in publication and many
more in the works. 73 has a very
good d istribution system, and

with a PVC pipe plug or I
cou ld take out the elbow and
put a wooden plug into the
hole, filling in any cracks
with plastic wood. Then sand
and paint the repair spot.
which should then look like
there was never a piece of
pipe mounted there. Addi
tionally, this is a simple
2-hour pro ject (depending on
how your house was built)
tha t is inexpensbe (abour- >
$2 00 for the PVC 90° e lbow
and epoxy) and not all that
hard to do . •

the advertis ing. Thus, if you
have a book which might in
terest amateurs or computer
hobbyists. you can do a lot
worse than contact the 73 book
department. 73 can get your
book In to print and be sure it is
in most o f the radio stores and
techn ical book stores, plus ct
fer a substantial matt-order
sale through Rad io aooksnc o.

Get in touch and start those
nice roya lty checks coming.

FEBRUARY WINNER
J. M. Mendelson W6AQM

wa lked away with February's
$100 prize for the best art icle. II
reader support for antenna ar
ticles like " Can A Min iature
Antenna Work?" is any mcnca
ucn. th is, our June an tenna
issue, should be a winner.
Remember, your ballot is the
reader service card at the back
of the magazine- usa it!

CLUB NEWSLETIERS
NEEDED

Every now and t hen a
manufacturer comes up with
an idea which will benefit ham
c lubs and is interested in get
t ing a list of clubs which have
newsletters as a way to let
c lubs in on the special deal.
When I hear 0 1 somet hing
which would real ly benef it ham
cl ubs. I'd like to have a mail ing
li st o f all o f the clubs with
newsletters in order to pass
along this informat ion so these
cl ubs can benef it. Send a copy
01 your club bullet in 10 Wayne
Green, 73 Magazine, Peter
borough NH 03458.

DALLAS IN JUNE
It's been far too long since

there has been a ttrat-rate
namtest in Dallas. You can bet
thai I' m looking forward to cet
ti ng bac k to Dallas lor t he
hamtest on June 17-1 8th.

The hamfest will also be
heavy wi th microcomputer ac 
tivities and ex hibits, so it
should be a lot of fun. The
whole works will be at the

Continued on ptI!Je I Sl
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Resurrecting

the Beverage Antenna

try this 55-year-old,
low-noise, lowband antenna

Bill Smith W5USM
Route 1, Box 118/
McKinney TX 75069

O ne can derive con
siderable satisfaction

from the frtendlv.feisurelv
paced contacts often
found on the 160 meter
ba nd, contacts w h ich
sometimes may be set up
simply by e recti ng an in
verted l or dipole antenna
and using it both to tram
mit and to receive. More
than likely, though , sooner
o r later the 160 meter
operator begins searching
for methods of reducing
the level of man-made and
atmos p her ic no ise p re
do minant on 1.8 MHz. The
simplest solution is to
place near the operating
position a receiving loop
antenna, which may be
rotated to " null out" noise

.2

sources or interference
from nearby stations while
t he outside antenna con
t in ues to be used fo r
transm itting.

The loop will so lve many
receiving problems. and
may well be the only such
antenna used to satisfy the
needs of the user . On the
other hand, a good loo p
may whet the appetite for
an even better receivi ng
sys tem. On 160 o r 80
meters, the answer is likely
to be a Beverage antenna.
named after its primary
developer. H. H. Beverage
W2BMl. Beverage wrote a
now classic paper on the
wave, o r Beverage, anten
na whic h appeared in the
November, 1922, issue of
QST. Even after more t ha n
five decades, his article re
mains the gospel of Bev
erage theory and practice.
If low-noise receiving
antennas interest you , lo
cating a copy of the article

is a must.
This art icle will dwell

not upon t he theo ry, how
eve r, but ra ther on the
practical construction of
Beverage and Beverage
type antennas for low
noise reception on 160 and
80 meters.

like most topics in
amateu r rad io, there are as
many opinions on how to
constr uc t a n effect ive
Beverage antenna as there
are those offering them.

The substance of this ar
ticle is drawn from more
than two years of collect
ing articles and opinions
and using this type of
antenna . Although we are
going to describe an anten
na that requires a fai rly
large amo unt of real estate
if constructed in t rue
Beverage fo rm, a satisfac
tory Beverage-type anten
na can be built on a small
lot and still provide low
noise reception and a

degree of d irectivity .
Admittedly. there are

other ways to construct a
Beve rage a nte nna t han
those given in th is article,
but the ones here are like ly
to be the easiest and most
foolproof .

What Is A Beverage!
In the most simplist ic

terms, a wave or Beverage
antenna is a si ngle st raight
length of wi re at least one
wave length long viewed as
a feedline. with one side
the wire and the other side
Earth.

Just as with a feedline,
there is an impedance be
tween the wire and the
Ea rt h. This im peda nce
stays reasonably constant
along t he length of the
anten na and with frequen
cy . The anten na may
therefore be used over a
wide frequency range; a
Beverage designed for the
1.8 MHz band will perform
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4 00 - 6 00 OHMS ________ J
Fig. 1. Basic Beverage antenna. Value given for termination
resistance is approximate for normally conducting soil.
Adjust as described in text. Preamplifier may be inserted at
feedpoint. This is a termina ted unidirec tional Beverage
with maximum response to signals arriving from the ter
minated end o f the antenna. Signal voltage increases as
radio wave sweeps the length of the an tenna from right to
left. Signa's arriving from the left and traveling to the right
are dissipated in the terminating resistor. See text for
description of ground system. "See text for details of feed
point matching.

fig. 2. This Beverage is similar to fig. 1, but is not ter
minated. Signal respo nse is nearly equal off either end, but
slightly favors the non-fed end. Short, Beverage-type
an tennas are similarly cons tructed; see text.

well at 3.5 MHz .
For the Beverage enten

na to be directional , and
obtain maximum gain off
the end of the antenna op
posite the feed point. the
Beverage must be te rmi
nated to ground th roug h an
impedance equa l to that
between the wire a nd
Earth . In other words, the
non-fed end is grounded
through a c arbo n resistor.
If you wish to re ceive off
both ends of the a ntenna,
omit the termination and
let the far end float . There
are ways to use a single
Beverage for rece pt io n in
either di rection through a
mo re-or-less complicated
phasing system . This is
beyond the scope of this
article . For this informa
tion , the reader is dire cted
to the June, 1977, QST
articl e by Barry Boothe
W9UCW, entitled, " Wea k
Signal Reception On 160
Some Antenna Notes." The
articl e is excellent and well
worth reading .

A Beverage antenna
rece ives the most response
from signa ls arriving off
the end(s) of the wire , not
from broadside. The inten
si ty of the signa l builds as it
tra ve ls a lo ng the length o f
the wire , reaching the max
imum fo r a given length at
the endfs] . A Be verage
e rec ted in a n east/west
dire ction recei ve s maxi 
mum signal energy from
these directions .

In our east/we st exam
p le , maximum s ig n a l

energy a rri ving from the
east is di ssipated in a load,
in this case the receiver,
while signa ls arriving from
the west are mostly dissi
pated on the east end
through another lo ad , a ter
m ina ti ng re si s t or. The
close r the terminat ion
res isto r is in va lue to the
impedance of the antenna,
the more co mplete the
dissipation of the west
arriving signa l and the bet
ter the front-to-beck rejec
t ion . See Fig. 1.

This is true in a ter
minated Beverage. A sim i
la r anten na left with the
non-fed end floating (not
te rm inated) wi ll re f le c t
signa ls back down t he wire
from the floating end to be
dis sipated in the receiver.
In this case, much of the
directivity of the antenna,
if that is what is desired in
addition to low noi se, is
destroyed , although signa l
intensity arr iving broad
side will st ill be reduced .
See Fig. 2.

Some di rectivity of
Beverage-type an tenna s
will be no ted wit h lengths
as short as one half of a
wave, but directivity be
comes much more pro
nounced in true Beverages
one wave or more long.

logica lly, o ne might ex
pect that the longer the
Beverage , the better . This
is not true . For reasons that
will not be discussed here
(see the original article by
Beverage), it is possib le to
ma ke the antenna too long.

A Beverage of one to th ree
wavelengths long is idea l;
in the case of 160 meters,
this is 550 to 1600 feet . A
length o f 800 to 1000 feet
will give good perfor
mance on both 160 and 80
meters.

Sho r t Bev erag e-T ype
Antennas

Thus far we have d ealt
with Beverages of some
physical length. Available
real estate and other con
siderations may preempt
such construction.

A true Beverage is physi
ca ll y long, as explained,
but don't rule out some
Beverage advantages in
short Beverage-type anten
nas . Although you will not
achieve the gain and d irec
tivity of a true Beverage,
you can st ill have the Bev
erage characteristic of low
man-made and atmosp her
ic noise pickup by con
st ruct ing an antenna as
short as 100 feet using the
methods given in this arti
cle . See Figs. 1 and 2.

I have obtained good
results from Beverage-type
antennas as short as 100
feet laid upon the ground .
laying the wire upon the
ground ha s the effect of
decreas ing its veloc ity fac
tor - an d t herefore reduc
ing t he physical le ngt h fo r
a given electrical wave
length.

As an example, in winter
I have used a Beverage
type antenna 250 feet long
laid upon the ground in an
east/west direction. The
antenna is terminated to
ground on t he eastern end
th rough a 50-Ohm res istor .
The antenna exhib its low

noise and some d irect ional
pattern. From north cent ra l
Texas, the pattern cove rs
about 90 degrees, 45 de
grees on either side of its
axis . W4s and Carib bean
sta tio ns within the pattern
are typically 10 to 12 dB
stronger than 8s, 9s, or 0s
located m o re-or-Je s s
broads ide to the antenna ,
refe renced to a rece iving
loop. Stations to the west
and northwest a re ve ry
poor copy on the Bev
erage-type antenna.

The antenna does not
have the directivity o r ga in
of a similar antenna 1200
feet in length , but the
sho rtwire is better than a
loop and much, much bet
ter on noise rejection than
my qua rter-wave transmit
ting antennas .

There is no reaso n why
sim ilar antennas cannot be
tried on city lots, la id upon
the ground or suspended 6
feet o r so in the air.

I should add that I am of
the opinion that anyone
who takes seriously his
ability to hear well o n 160
or 80 meters ca nno t pos
sib ly have too many receiv
ing antennas ready to
select at the flip of a
switch. At the moment. I
have ava ila b le no fewer
than 7 separate rece iving
antennas, incl ud ing 3 loops
and 4 Beverage or Bev
erage-type antennas, and
none of them shows
behavior identi cal to
another's!

He ight Above Ground
One of the interesting

c haracte rist ics of the Bev
erage antenna is that it
does no t have to be 10-
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Table 1. Impedance of Beverage antenna as a function of
wire size and height o f wire above ground. These values
will vary some minor amount due to focal soil conditions.
You can also expect variations from day to day and season
to seaso n. The proper terminating resistance can be deter
mined as given in the text, or an adequately close value for
most locations can be selected from rhis chart.

4' 8' 12 '
Ohms Impedance

460 493 520
474 507 534
488 521 548
502 535 562
516 549 576
530 563 590
544 577 604
558 591 618

ca te d ve ry fa r above
ground and, in fact. may be
laid upo n the grou nd .

The re are rather com
plex formulas relating
seve ra l factors used to
compute height above
ground. In practice, how
ever, a he ight high enough
to permit passage of per
sons, a ni ma ls, and vehicles
below the ante nna is a
good cho ice. A he ight of 6
to 12 feet ove r " no rma lly"
co nduct ing so il is an ex
cellent choice. The imped
an ce o f the antenna
c ha nges very little be
tween 6 and 12 feet.
Greater heights will in
traduce unwanted noise
pickup. See Table 1 for the
antenna impedances for
va r io us heigh t s above
ground and wire sizes.

Rega rding the wire itself ,
most any si ze may be used
as long as it wi ll support it s
own weight. The wire may
be uninsulated if erected
above ground , or insulated
if la id upon the ground .

The wire may be sup
ported in a ny number of
ways, but if metallic sup
ports are used. the wire
sho uld be insulated from
them . Examples of SUp4
po rts a re metal o r wood
fe nce posts, 1" x 1" wood
sta kes. co nve nie nt trees,
and the like . The wi re
sho uld be run at a nearl y
c o nst a n t height above
ground and in a stra ight
line not varying more than
10 degrees . If the antenna

Height of Wire
Wire SIze Ii

10
12
14,.
18
20
22
24

crosses a gully, it shou ld be
run down into the gully at a
nearly co nst a nt height
above ground .

We ha ve menti oned
previously the possibility
of a ctuall y laying the
Beverage upon the ground.
This has been tried by me
and many othe rs with ex
cellen t suc ce ss, but it
shou ld be do ne in untrav
eled areas , for obvious
reasons.

I live in an area of the
co untry whic h is said to
have excellent so il co nd uc
t iv it y. There are those
Beverage experim enters
who say that in su ch areas
it may well be an ad van
tage to lay the Beverage
wi re upon the grou nd . I can
neither prove nor disprove
this. I have used Beve rages
both on the grou nd and up
to six fee t a bove grou nd
without noticing any pe r
formance c hanges.

If the Beverage is laid
upon the ground , obvious
ly you wi ll use insulated
wire . If you choose to ter
minate the antenna , I
would sugges t doing so
d irectly to g round o r
through a 50-Ohm resistor .

Providing Termination
Ground

Undoubtedly the most
diffic ult a nd u nc e rt a in
construction aspect o f a n
un idirectional terminated
Beverage antenna is the
ground itself .

While so me Beverage

use rs will argue that t he
ground is problemat ical at
best. it c an be clearly
demon strated that the
proper selec tio n of the ter
minating re sistor in con
junct ion with the ground
does have a definite effect
upon the directional cha r
acteristics and the rejec
tion of unwanted signal s
fr om t he rea r of t he
Beverage .

Even though the Bev
erage antenna may pe r
form best when e rected
over poorl y co nd uc t ing
so il. th is sa me soi l a lso
accounts for more d ifficul
ty in ground ing the ter
minated end . But unless
yo u c a n g round yo u r
Beverage through a single
stake in salt wate r o r a
marsh, it rema ins worth
whil e regard le ss of so il
conductivity to estab lish
the best possib le ground
co nnect io n.

A single ground stake
may be sufficient under
the above mentioned co n
d itions, but se ldom will
suc h condi t ions exist . So
how is a low resistance
ground es tab lis hed?

The answer is to put in
contact with the so il the
most pract ical amo unt of
meta l possible . Pro bably
the minimum ground ac
ceptable is a system of
three copper ground rods
as long as possible driven
into the soil , spaced a
min imum of two feet apart
and bonded together . The
bonding may be done with
autom obile battery
grounding st raps or with
the shie ld removed from a
disca rded length of RG -B o r
si milar cab le. Do not re ly
upon the clamps prov ided
wi t h t he grou nd rod s .
Solder or braze all connec
t ions, first making sure the
rods and stra p material are
free o f grease. paint , or
whatever. The same ap
plies before driv ing the
ground rods into the soil. A
torc h will be necessary to
provide enough heat for
proper bonding.

An indication of ground-

ing quality can be deter
mined from whether the
termination resistor value
changes as more ground is
provided . If it does. you
need more grounding or
metal in co ntact with the
so il. At some po int you ob
vio usly re ach a practica l
limit , but you sho uld try to
achieve the least poss ible
cha nge in the te rminat ion
impedance. Proper deter
mination of the correct
resi stor va lue is made by
observing the st re ngth of a
signal arrivin g from the
rear (fed e nd) of the anten
na and se lec ting a resistor
va lue which provides the
deepest null o r re jection of
that signal. An AM broad
cast stat ion is a good signal
sou rce fo r thi s adjustment.
Here is an application
whe re a ca rbon potentiom
eter is useful for the ter
mination re sisto r (as op
posed to fixed -va lue car
bon resistors).

What we are attempting
to es tablish is the lowest
possibl e resi stance to
Earth. Three ground rods
provide 1/3 the res istance
to ground as a single rod,
and therefo re a three times
better ground connect ion.

In ext remely poor soi l
c o nd uc t iv it y a reas , a n
e laborate ground system
will be useful. Such a
sys t e m wa s desc ribed
by Roge r Hoestenbach
W5EGS in his December,
1976, QST a rticle entitled.
" Improving Earth-Ground
Characte ristics ." This a rt i
cle is recommended read
109.

A tec hnique simila r to
that described by Hoesten
bach wo uld be to bury an
o ld auto radiator o bta ined
at low cost from a jun k
ya rd. A ground ing st rap
should be bonded to the
radiator, and the radiator
filled with a heavily
conce nt rated br ine solu
tion . The brine solut io n is
made by di ssolving a s
much rock sa lt as possible
in the quantity of water re
quired to fi ll the rad iato r.
The rock salt used in wate r
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Fig. 3.160 meter preamplifier suitable for Beverage use. T1: Amidon toroid, FT-82-61 or
FT~114·61, primary (to antenna) of 2 turns #18 enamel, secondary of 25 turns #18 enamel.
C1 : minia ture 365 pF air variable. 01-2: 1N914 or similar diodes. C2: 100-500 SM. R1 :
22Dk. R2: 0-200 Ohms; adjust for preamplifier gain. R3: 6.8k. R4: 27k. C3: .01. Q1-2: MPF
102. Preamplifier may be powered at point " X" with a self-contained battery, 9-15 V de. or
by duplexing through the coaxial cable feedline, in which case the power may be inserted
at the station end of the coaxial cable through an rf choke. C4 is a .001 blocking capac
itor. If preamplifier is used at the feedpoint of the an renee. make certain of waterproof
ing. Preamplifier must be grounded to Earth, and may be built in a small minibox with
short, point-to-point wiring. The entire assembly could be placed in a small plastic
refrigerator box for weather protection.
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common autotransfo rmer
made of coi l stock." or a
4:1 bal un of the type used
on the antenna inpu t of a
te levision set.

I am a believer in cutting
the coaxial feed line to
some multiple of an elec
trical half wavelength
determined by the ve loci ty
fa cto r of the coax, .66 fo r
solid die lectr ic or .81 for
foam. Free space half wave
at 1.8 MHz is approximate
ly 273 feet . A .66 velocity
factor is 180 feet , or 221
feet with .81 velocity .
Therefore , the feedline
would be 180,360, erc ., or
221, 442, etc.. feet long
respectively .

Be ce rta in to ground the
coaxial cable shield at the
teedpoi nt. Eit her bury the
coax a few inches in the
ground or lay it upon the
gro und - do not suspend in
the air. These measures are
taken to p revent s t rav
pickup on the feed line .

Preampli fier s
It may be des irable to

employ a preamplif ier with
the Beverage antenna , par
tic ularly in instances where
lo ng runs of coax ial cabl e
feedli ne a re necessary. Ad
mitted ly, signa l losses per

"Ihouqh this is rather bulky , try
about 3 inches of B&W coi l
stock #3062 with the low irn
pedance tap up 3 or 4 turns
from the ground and the high
impedance tap 15 to 30 turns
up-you'll have to experiment.

other antennas . This dic
tates the use of a feed or
transmission line .

My suggestion is the use
of RG-58 or RG-59 uncon
tam inati ng coaxia l cable,
doub le-shielded if ava il 
ab le . Double-shielded
RG -59 is available from
cable te levision supp ly
hou ses or CATV co m
panies , and is commonly
know n as drop cable. The
better the sh ielding, the
bette r wil l be the re ject ion
of unwanted signals picked
up on the feedl ine . Beware
of the RC-58 being sold in
many CB stores and some
ham out lets . I have seen
some that wou ld be doi ng
well if it had 45 percent
shielding.

Elsewhere in t his article
is a brief d isc ussio n on
whet her a preamplifier is
necessary. If you choose to
use one, then the input ci r
cui t will need to be de
signed for the high im
pedance feed po int of the
Beverage and the output
made to matc h the coaxial
cable impedance .

For the pu rposes of this
section, let us assu me that
you are not going to use a
preampli fie r and the refo re
need to matc h the anten na
direct ly to the teedline.

Th is may be accom 
plished in ma ny ways: the
common Ltvpe network, a
toroi d autotra ns forme r
with a tapped select ion of
high impedance points, a

c r
~ "ca 0 , , .,.

I f ·•

~II! "
\~

•
1,.00

,
" " ~. eM, o r ea ..

'" *" "
~ ·'t vee

upsetting the directional
characteristi cs .

This ground sys tem busi
ness may seem like a lot of
trouble and work , but the
effort expended may be
the difference between a
mediocre receiving anten
na system and one that will
provide ma ny e njoyable
hours and the ability to
hear the weak ones your
competition does not. And
whether you choose a ter
mi nated unidi rectional
Beverage or a bidirect ional
o ne (wit h no termination),
be sure to provide a ground
system for t he coax ial
cab le at the fed end, even
though it may be as un
elaborate as one or more
ground rod s.

Feed ing the Beverage

Idea lly , the Beverage ,
like any antenna, should
have its feed poi nt matched
to the feed or t ransm issio n
line , Physica lly, it is un like
ly that you will be able to
bring the fed end of t he
Beverage directly to your
rece ive r, especially with
out va rying the axis of the
wire less than 10 deg rees.
Even if you can, some type
of a matc hing device
should be used to lowe r the
400- to 600-0hm antenna
impedance to t hat of a
typical communications
receiver .

In most al l cases , t he
Beverage is. or should be ,
isolated from the home or

softeners is an inexpe nsive
sou rce.

A similar b rine solution
may be poured o n the so il
arou nd t he grou nd rod
system, but remember that
the brine solution will ki ll
all plant life fo r some area
as it leaches into t he soil.
The condition will exist fo r
several yea rs. Repeat the
br ine solut ion ap plication
as needed, probably once
every 30 to 90 days .

Wire mesh or screen also
may be bu ried a few
inc he s in t he grou nd ,
equipped with a suitable
bond ing strap.

Another method of pro
v idi ng a low-resistance
ground is throug h the use
of a rad ia l system extend
ing away from the Bev
e rage. Do not run the radia l
wires back towards the
Beverage , The radials
should be made of unin
sufated wire, with the ends
staked to ground through
metal stakes as lo ng as you
wish . A larger number of
short radials is better than
a lesse r number of long
rad ials . Sixteen radials
about 55 feet long, fanned
about 11 deg rees apart and
distributed ove r the 180
degrees off t he end of the
Beverage, would be ideal.
It this is impract ical. use as
many rad ials as possib le
(even though they may be
but a few feet long each)
fanned over the 180 de
grees. Treating the soil with
the brine solution may also
be usefu l.

Providing a low-res is
tance ground may be car
ried to whatever extreme
the builder wishes, but t he
point is to provide the best
possib le ground circum
stances perm it.

Similar ground ing tech
niques must be used at the
fed end of the Beverage
where the shield of the
coaxia l cable is bonded to
the ground system . This
will prevent random signal
pickup on the coax ia l
feedl ine, pickup whic h will
destroy the entire Bev
erage antenna system by
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Fig. 4. Manual switch for grounding one of two antennas
no t in use to prevent reradiation; see text. SW-1 is a non
shorting double-throw double-pole toggle built inside a
small minibox. Use leads as short as possible. Make cer
tain all grounds are good. If used at the feedpoint, bond
minibox to ground system. If used at the receiver, bond it
to receiver chassis. Do not rely upon coaxial cable shield
for ground.
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hundred feet of coax are
low at these frequencies .
Whether a preamplifier is
necessary is left to the
use r.

If one is deemed neces
sary, a simp le ci rcuit is
desc ribed by Doug DeMaw
W1FB, in his Apr il. 1977,
QST article, " Build This
'Qu ick ie' Preamp." In this
preamplifier , as in all
others, I would suggest the
use of back-to-back diodes
such as 1 N914s at the input
to prevent rf and similar
damage to t he preampli
fier .

Back-to-beck d iodes a re
included in the sc hemat ic
of another suitable pre
amplifier within this a rtl
c1e. Credit for this circuit
appa rent ly belongs to
K1PBW. See Fig. 3.

If the preamplifier is
used at the antenna, the
most logical place, the
device may he supplied
power duplexed th rough
the coaxial feed line ,

through a buried control
cable that may also carry
voltages for antenna selec
tion relays , or from a bat
tery contained with in the
preampllfie r case.

Reradiation and Inter 
Ant enna Coupling

One undesirable charac
teristic of the Beverage
antenna is its ability to
reradiate large amounts of
signal energy to nearby
antennas, and to couple in
to them and cause va ria
tions of antenna pattern
and ot her unwan ted char
acte ristics.

It is re commended that a
Be v er a ge a nte n na be
physica lly re moved from
any other antenna by a
minimum of half of a
wavelength; more is de
sirable. This may not be
possible due to space
limitations, but whatever
the situation, it is reco m
mended that when two o r

more receiving antennas
are used , some method of
grounding the unused
antenna be provided . A
schematic of a suitable
manual switch included in
th is a rticle can be used, or
a method of automatic
groundi ng w it h electri
ca lly-co nt ro lled coax ia l
switc hes or rel ays can be
devised . See Fig. 4.

C overnm en t-sponso red
tests on Beverage antennas
revea l that they may be
crossed within a few feet of
each other, provided they
do so at angles of 60
degrees or more . Beverage
antennas run pa rallel to
one another, utility lines ,
wire fences , or t he like
shou ld be separated by at
least one wave length.

lightning and Stati c
Discharge Protection

Beverage antennas are
suscept ible to collecting
damaging voltages in the
presence of certain weath
er conditions such as elec
trical , snow, and dust
storms . Attention to the
protection of rece ive rs and
preampl ifiers is necessary.
The u lt ima te protection is
to disconnect the coaxial
cable feedllne a t t he ante n
na , or, if a p reamplifier is
used , to disconnect the
antenna prior to the pre
amplifier's input stage .
Various configu rations a re
obvious, and are recom
mended to be at the anten
na so as to not ro ute the
voltages into the home.

If two or more Beverage

antennas with separate
feed lines are being used
and you insist on bringing
the feed lines into the
house , a Barker and
Williamson model 376
coaxial switch, properly in
stalled , is sugge sted. The
switch could be insta lled at
the entra nce to the build
mg.

If yo u are using a ter
minated Beverage, it is
wise to inspect the ter
mination resistor following
any severe weather , as
often the resistor will be
damaged .

Play it safe: Disconnect
the Beverage when a storm
approaches and any time
you will be away from
home.

Conclusio n
The Beverage is not a

cure-a ll or al l-pu rpose
antenna . It is a directional
antenna and should there
fore be carefully aimed in
the desired direction of
reception . With a length of
one to three wavelengths,
the horizontal pattern will
be approximately 45 to 30
degrees, centered on its
axis. It is al so primarily a
DX ante nna, not inten ded
fo r ge ne ra l a ll-around use.

For se rio us DXing on 160
or 80 meters , severa l
Beverages will be requi red
if all compass points a re to
be covered , However, sev
eral Beverages and a good
receiving loop will enable
you to explore to the
fullest the two lowest high
frequency bands. •

2QO-Walt medium power ops
come through a couple of times
a week . The 2Q.Watt stations
are readable maybe once or
twice a month, and then they
are usually smothered by Euro- Continved on page 59

seems to be a never-endinq bar
ue between Wayne Green and
the ARR L. Yes, probably most
of the buyers of 73 are ARRL
members. Any worthy orqanlza
tion such as the ARRL will
solicit and accept suggestions
aimed to improve its certor
manes. but it seems 10 me that
Wayne 's consta nt d ow n
grading of the League is aimed
toward selling more magazines
instead of help ing amateur
radio. Let us all offer our full
support to the League by otter
ing suggest ions and im
provements , 11 the elected ot
ucers fail to do their job, let's

one else (Sherry) drives me. I
jus t don't enjoy driving along at
55 mph in a 120 mph car, so we
burn up the old gas along with
the other American cars.
Wayne .

I SELLING MORE MAGAZINES I
Although I have been li

censed for only a relatively
short period, Ifeel that the time
has come to vent some steam
and otter some suggestions
and comments aimed at Im
proving our way of life.

I follow with interest and
sometimes frus tration what

, ..'. .
,. . .

•o...; r . , ·, ., .. .. . ..
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pean ORM.
Of course, I also use a gas

guzzler now. I used a very
economical Datsun until I got
fed up with the 55 mph speed
limit. Now, as long as I can 't en·
joy driving any more, I go in a
big van and work while some-
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.'

• •t - '.l. '
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fro m page 45
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• 15 channels (12 on dial/3 priority)

• Fully collapsible antenna or
"rubber duck"

lb•• n .... mobil .. mounl I.
no.. . ".U. M.. lor ~.. r Ie
215 . h . 1 In_ttlon . nd ..
monl I... on.p.•nd Ih ..
moun t I. co ll. pu ble ..hen
not In use .

PORTAB

Sp... lfic. ..... . ' LJ F._ncy Rang~ : 141>- 148 Mill 0 \loft~~; 13.8 ~1>C _ _. _ ,."...'" ~.... ; 183mrn(hl' l)lmml"" II>2mmld)
W~ioght : 1.9 1<g 0 l'ium"'" <>Ie....n " IS ' '''_!. 12 on .....in '""',i1c lL 3 priority P_~. 0 .."",,, l .OW Of O.S W U MI<."P........

l~nc~ ; llOO ohm. 0 Spu.io<l . L ·I : I"""·... '''''it I>O dB R""....... S.n..hv~y : 4 dB bok- l tlV ", low., C ~riou.R..opon... ,
60 dB ",twn",

All IC OM T. d los s lgntflun d y .."" ....d FC C ooppct/tcUI<m . Um ll lng ,""urlo"s . ml..lon • .

• Compatible mount for mobile
operation

• Dual power (3 watts highJ400mw low)

• External power and antenna easily
accessible for mobile operation

• Lighted dial and meter

• Double-size, long-lasting internal
batteries with optional Ni-Cd pack
and charger available

(COM's IC·215 is the FM radio that puts good times on the go. Now an outstand
ing mobile mount and quick-change features for external power. speaker and anten
na conversions make moving from base. to vehicle, to hill top fast and easy: and
the IC·215 portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC·215's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MOS FET RF amp with 5 tuned circuits in the front end, the
IC·215 gives optimum FM portable performance.

You'll be carrying quality, performance and versatility with your
IC·215 FM portable/mobile.

IIFIVllf/UIlF AMAnURAND MARINE CO MMUNICATION EOUIPMENT DISTRIBUTE D"

ICOM WEST, INC.
Suite 3
13256 N Orlhr u p Way
Bellevue , Wash 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307
333 1 TowerWODd Drive
Dallas. Texas 75234
(2141620-2780

ICOM CANADA
7067 vctcna Drive
Vancouver B C. V5P 3Y9
Canada
(604) 321-1 633
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H. W. "Barry " Merrill W5GN
107J7 Cromwell Drive
Dallas TX 75219

How To

Hang A Longwire

without a catastrophe

,- - -- - - - - - - - - s -------- -- ---

Fig. 1.

the tab ulated solu tio n to
the c a t e na ry equat io ns,
and can be plotted as a
smooth graph) provides the
st ress facto r " F" and t he
length facto r " L" . The
st ress factor represents the
inc rease in tension as the
w i re is d raw n m or e
horizontal , and t he length
factor represe nts the ac
tua l wire length in the span
(which is a lways greater
than the spa n length). The
tension in any span can
then be calculated from
t he equation T = F x Lx W
x 5, where T = resu lti ng
tension , in pounds ; F =
st ress fa ctor (based on sag,
fro m Table 2); L = length
factor (based on sag, from
Table 2); W = we ight of
the wire , in po unds pe r foot
(f rom Tab le 1); and 5 =
span le ngth, in feet. For ex
ample, a 1000-foot span of
#12 soft copper wire, with a

'A ll data for this article was
drawn from the Standard Hand·
book for Electrical Engineering ,
McGraw-HilI,1957.

the tens ion inc reases . We
can t hu s calculate the ten
sion in a pa rticu lar span
and compare th is with t he
brea king st re ngth of the in
tended wire.

Tab le 1 provides the
c ha rac teristics o f soft
drawn copper wire. whic h
is the type of wire com
mon ly available , as wel l as
the cha racter ist ics of ha rd
drawn co ppe r and #12 cop
pe rweld . fo r comparison. '

As stated above, the ten
sio n depe nd s in large part
on t he sag of t he wire . The
sag of the wire is defined as
the d roop "d" d ivided by
the span le ngth " 5", or sag
= dIS . Based on the sag of
the wire , Ta ble 2 (whic h is

descri be t he resu lt ing ten
sion a re rathe r complex, in
vo lving hyperbol ic sines
and cosines . These equa
tions have been so lved and
the resu lts t abula ted, pe r
mitting simple ca lcu lat ions
for tens ion in the wire .

Fig. 1 gives the physical
layo ut of a suspended wire
anten na , showing the span
lengt h "5" and the droop
"d" . For a fixed span
le ngth, as the d roop
de creases (i.e., as the wire
becomes more horizonta l),

Whe n space pe rmits, a
lo ng longwire can

be a great imp roveme nt as
an ante nna, especia lly on
the lo wer fr eq uen ci e s .
However, what size wire is
needed to prevent break
age ?

The tens io n in a sus
pen ded wire depends on
th e span le ngth, t he sag in
the wire, and the we ight of
the wire. A suspended wire
wil l assume th e shape
ca lled a " ca te na ry," and
th e equ a tions w hic h

,---, ---------------,,,
•,,,,
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Table 3. Minimum permissible droop versus span length.

Table 2. Stress and length factors for various sags.

51. Str.ss Factor Length Factor
" P' " L"

.002 62.5 ' .000

.005 25.0 1.000
.01 12.5 1.000

.015 6.3 1.001
.02 6.3 1.001
.03 ' .2 1.002
.0' 3.2 1.004
.05 2.5 1.006
.06 2.2 1.009
.07 1.9 1.013
.06 1.6 1.017
.09 1.5 1.021
. '0 1.3 1.026
.15 .99 1.060
.25 .6 1.151

Breeklng Str~ngth

(pounds)

Herd drewn Soft drewn
626 480
529 314
337 197
21 4 124
135 78
85 49
54 31
34 19

. 21 12
13 6

765

MInimum Droop
(f88t)

1.5
6

17
37
62

'62

feet apart, string your wire,
using any size wire, but let
the droop exceed 3S feet
and you can rest assu red
the wire won 't break! .

.0500

.03 14

.0198

.0124

.{)078

.0049

.0031

.0019

.0012

.0006

.0200

Weight per Foot
(pounds)

Span Length
(teet)

250
500

1000

' 500
2000
2500

Wire Size
(AWG)

6
10
12,.
16
16
20
22
2.
26
12

(ccccerwerdj

Table 1. Physical characteristics of solid bare copper wire.

feet, as the half-breaking
st re ngth of this wire is 392
pounds.

So, if you just happen to
have two supports 1400

exceed half the breaking
strength), we then find that
for any span length, any
size wire will support itself,
prov ided the sag (hence
droop) is greater than some
distance. These calcula
tions are su mma rized in
Table 3. It sho u ld be rea l
ized that Table 3 is valid
o nly for soft copper (ba re)
wi re . If insu la ted wire were
use d, the brea ki ng strength
would not be increased ap
preciab ly, but the weight
per pound would have in
cre ased , and hence the per
mi ss ibl e s t re ss fa ct or
would be redu ced, re
quiring more sag (hence
more droop) to prevent
breakage. For a general
span, the maxi mum per
missibl e st ress fa ctor can
be computed from t he
equation:

Table 2 c an then be used to
d etermine what sag is re
quired to e nsure this stress
fac to r is not exceeded .
There is addit io na l safe ty
in this equation, since span
length is used, wh ich is
alway s less t han t he true
length of wire suspe nded .

Now, what if you happen
to have supports 2500 feet
apa rt , but only 150 feet
high? Table 3 indicates a
droop of 162 feet is re
quired . The only solution is
to acquire stronger wire,
wh ich will requ ire less sag.
For example , #12 c o p
perweld in this span would
req u ire a sag of only 37 .5

ere.klng Strength 01 Wlr'
F '" 2

(Welghl per 10011 Jl (Span length)

droop of 50 feet. has a ten
sion of T = 2.5 x 1.006 x
.01 98 x 1000 = 49 .7
pounds, since this span has
a sag of .05. Comparing th is
tension with the break ing
strength of #12 wire (Table
1) of 197 pounds indicates
thi s antenna would be safe .
Howeve r, if the droop was
dec reased to only 10 feet ,
the sag wou ld the n be .01,
and the tension would in
cre ase to T = 12.5 x1.000 x
.0198 x 1000 247.5
pounds, which exceeds the
brea king strengt h of the
wire !

Thu s, by this relativel y
sim ple calcu la tion, the ten
sion in a given antenna can
be co mp uted and com
pa red . But is there a more
general answer to the ques
tion of what size wire to
use ? Noti ce that the break
ing strengths for soft co p
per wire increase in exact
proportion to the we ight
per pound . In fact, the
brea king strengt h is a lways
10 t imes the we ight o f 1000
feet of wire . Hence, in a
l000-foot span, if the ten
sion is to remain less than
the breaking strength, the
stress factor mu st remai n
less than 10, and thus the
sag mu st be greate r than
.012 (fro m Table 2, when
plotted as a graph). This
fac t is ind ependent of the
wire size! However, thi s an
tenna would have tension
equal to breaking stre ngth,
a nd would not all ow for
wind loading, icing, e tc . If
we choose a safety fa ctor
of 2 Ii.e., tension will not
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Yo u 've made some g o od

oust them next election.
Hans J. Miller

WB3DYHfWD4BFD
Camp Lejeune NC

frustrating to hear about the
things that are go ing on behind
the scenes, th ings over which
none of us has any con trol, that
we would ra ther not k.now
about them. It's easier to smile
con fidently and pu t Green
down as being dumb or just try·
ing to mske money.

The ARRL is a fong, long
story . . . I 've covered much of i t
down through the years, and I
suppose I shoufd take the time
to write an article explaining
what the ARRL really is and
how it work.s. Few outside of
HQ understand the League and
how it got the way i t is. Having

Continued on page 6'

ARRL. To me, this is the same
reaction we saw with many
RepUblicans when the press
started picking on Nixon for
Watergate.

Perhaps I've been around
m uch, much too long. My
beliefs in the League were a s
bright as anyone 's many years
a go . I be lieved that the
members were the back.bone of
the organization and that the
directors brought the wishes of
the members to headquarters,
eventu afly bring ing about
changes. It 's a lovely thought.

Sure, f k.now that most hams
don 't want to k.now about the
politica l side of th ings . . . after
all, it's only a hobby. It is so

•
•
• • •
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points, Hans. On one point you
are in error. Criticism of the
League does not incre ase
subscriptions . . . to the con
trary, it very mark.edly slows
them down. You see, a great
many amateurs feef as you do,
that i t is not nice to pick on the
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Chrjstoph Janker WD4CPK/DF1TJ
MQrienburlerstr. 11
7980 Ravensburg
Wt'St Germany

The "German" uad
•

SIX bands with one antenna

Fig. 1.

clo theslines.
For a European amateur

rad io station, thi s antenna
should be mounted in an
e a s tow e s t in 0 rt h -s ou t h
direction, because the fo ur
preferred directions are the
extension s of the quad's
d iagonals . This way, QSOs
can be made to the north
east (So uth Pacifi c, Japan,
etc .L to the northwest
(North Ameri ca), to the
so uthwest (West Africa ,
South Ameri ca), and to the
southeast (East Afri ca ,
Arabia). Of course , th is
antenna can be fi xed in any
other direction to work any
desired country. On the 15
and 10 m e ter b and s
espec ially, several side
lobes between the four
ma in lobes were measu red
with a beamwidth of 10 to
20 degrees in the horizon
tal plane.

As a horizontal full-wave
loop, this antenna receives
only a negligible amount
of electrical interference
from the surrounding area.

The standing wave ratio
was determined by Dl3ISA
and is shown in Fig. 2.
There may be small devia
tions from the swr due to
the loca l ground co nd i
tions . The influence of
other antennas is negli-

60- or 75-0hm coax cable
which is connected to the
beginning and the end of
the antenna wire in one of
the four corners of the
quad.

A balun (1 :1) may be
used at the connecting
po int in case of TVI /BC I,
but a long or a deeply
ri bbed glazed porcelain in
sulator does an even better
job, because it allows fo r
no power loss. The whole
connection point should
be sprayed with acrylic or
ot he rwise protected
against corrosion . Dl3ISA
put the whole connection
into a p lastic cup to pro
tect the end of the coax
cable against wet weather.
(See Fig. 1.)

The length of the trans
mission line is random, and
impedance checks re 
sulted in an impedance of
60 to 90 Ohms at the feed
point, so that a 75-0hm
coax wou ld be more
favorab le than 60-0hm
cable.

As a good materia l with
sufficient strength, a 2.5
mm-diameter so ft-d ra wn
copper wire with an
enamel coating was
chosen for this antenna .
The guy lines are weather
proof, rayo n-fill ed , plastic

I".
1

in northern Germany),
Dl3ISA developed a new
amateur radio allband
antenna. He tested a Jot of
d ifferent conf igurations
and forms until he found a
solution which is simple
and operates well on 80,
40,20,15, and 10 meters 
and is even useful fo r 2
meters.

He took 83 meters of an
ten na wire a nd mounted it
in the fo rm of a big quad
about ten meters (30 feet)
above the ground in a
horizontal position, so that
the ground serves as a
reflector for 3.5 and 7
MHz. Each leg of this big
quad has a length of 20.7
meters . The feedline is a

,
,,-u nc cOVl ~
01 _ ... T...

•

Technica l development
leads to new and better

amateur radio devices all
the t ime, but it seems that
in the field of allband
antennas a stagnation has
been reached. The hams
who work all five SW
bands mostly have two an
tennas for this purpose: a
longwire for 80 and 40
meters and some kind of a
three-band beam (which
means " ugly things" on a
tower in the garden). From
the ham's viewpoint this is
ideal , but most do not want
to give their neighbors a
reason to move at least
three blocks away.

In his weekend shack
near Bremen (a harbor city

60
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Fig. 2. Fig. 3. Antenna height: 10m.

gible if these antennas are
in the cente r o f the q uad.
Para lle l mounted antennas
outs ide the quad gave a
negat ive in f luence on t he
antenna data in the higher
ba nds. Ot he r antennas
sho u ld be ke p t a t a
distance of at least seven
meters from the quad .

Th e rad ia t ion p attern o n,
80 m eters gene ra lly is at a
high angle, and a radius of
600 miles has been found
to be the area covered
under normal condit ions.
The ga in rel ati ve to a
d ipo le mo unted at the
same height is around 6 d B;
t he q uad has no directi vi t y
on BOrn . O n 40 meters, the
rad iat ion pattern is ac tua l
ly at a lower a ngle than
that o n 80 meters . a nd has
no directivity.

O n the 20, 15, a nd 10
meter bands , t he radiation
pattern is at an ext remely
low ang le (simila r to a
rho m b ic a nte nna ). O n
these bands, fo ur preferen-

tla l d irect ions ha ve been
f igured o ut in poor-to
medium condi t ions, bu t
wit h an o pen band no
rem arka ble di rect ivity has
b e en obse rve d . The
ho rizontal a ng le o f the
main lo bes is about 30
degrees; the ga in was 6 to
10 d B better t ha n a two
e le ment three-band be am
at the sa me he ight and 12
to 18 dB better th an a
grou nd plane antenna . (See
Fig. 3.1

Most of the above is just
t heo ry. In my practice , t he
antenna has worked as
described on ly on 10, 15,
a nd 20 meters. O n 80 and
40 meters, the rad iation
has to be a lmost as low as
on the hi gher ba nds. My
log shows that within a
co u p le o f days in
De cember, 1977, I worked
the foll owing stat ions, a ll
o n 80 meters SS B: 4Z4,
TA1 , W3, YK, V01, )A1 ,
9M2, CT3, EA9, a nd C31.
The tra nsmitter used had

an rf output of a bout 40-50
Watts PEP, and no c li pp ing
or process ing was used.
The ante nna worked just as
we ll for sho rt distances. A
gain of at [e ast 2-3 S-units
cou ld be obse rved as com
pared to a di pole. The
a nte nna cou ld not be
tes ted in QSOs o n 40
mete rs, bu t comparable
res ults are pro ba ble .

DL3I SA fo und that t he
a nte nna wo rks sa t isfac
torily at a height of at least
5 meters above grou nd.
However, the bandwidth
o n 80 meters become s in·
suff icient un der these con
di tions.

Near Fran kfurt-am-Ma in,
t his a nten na ha d been
mou nted accord ing to the
instru cti ons of DU ISA
around a lit t le house at a
he ight o f 9 meters. Ex
pe rimental measure ments
at thi s place showed t he
sa me results as we had
befo re, even t ho ugh there
was a whole house with all

it s e lec trica l wiring inside
the antenna.

Due to the extreme ly
low angle of radiation , it
was poss ible to work 15
and 20 meter DXto the US
east coast and Braz il at a
time whe n Europe was ex
pected to be down from
the west fo r 30 minutes.

A 2 meters test was
made with a swr of 1:1.2 to
1:2.0, so that the antenna
could be dec lared as a "s ix
bander" without even a
ba lun. However, the test
was o nly run from 144·146
MHz. The North Ame rican
band port ion runnin g to
148 MHz was no t tested ,

Taking into account t he
fact tha t t hi s a ltba nd
a ntenna is good fo r DX
wo rk in the higher bands,
works most favorably o n
BO and 40 me ters, a nd is no
spectac u la r mons ter to
yo ur neighbo r's eyes, it is a
real ga in for a lmost any
ham . It's a lso not a bad
idea for Field Day.•

been a member lor 40 years and
having personally known every
one involved with it for well
over 20 of those years, my
perspective is good ... and
despite what you may want to

I read your editorial concern
ing CB infiltration into th e ham Continued on fJi1ge 63

nel 19 in Manchester. It seems
that there is one operator who
is runnIng more t han legal
power and splattering over two
channels. This operator comes
on every night and uses t he
most obscene, filthy language I
have ever heard. He dominates
the frequency for hou rs, and I
assure you t he language is
disgusting.

I thought it might make a
good story and, perhaps jf
something was done, it would
serve as a warn ing to similar
operators to avoid such prac
ti ces. I called t he FCC in
Boston to see whether they

bands with great inte rest. You
suggested at one poin t that we
track the m down with DF equip
ment, an excellent idea with
only one problem . . . what do
we do if we catch one?

1 ha d an interest ing ex
perience recently along these
lines, and it may illustrate the
problem we might encounter if
we caught one of these inter
lopers.

I am the editor of New Hamp
sh i re's larges t circula tion
newspaper. We are located in
Manchester, and reach a wide
circulation base. One of our
readers called us recently to
see if there was anything we
might do to help clean up chan-

•,

.... ',,', ,

C- 1'" r . J .. ' ,'
-' ~ "-" ., ,,

~ · · ! i · ". . ..

betieve, not very biased.-
Wayne.

I CATCH 19 I

.. ', ~'l '.. . . . ~
• 1h ~.,., ' .. ~

:,'1,_.
, .. c ,

!
-+ - 1 •
·~ t~ ;. ;,

tel.

fro m page 59

6 1



Joel Eschmann K9MLD
/32 Ohio St.
Racine WI 53405

Mobile

In

Disguise

the invisible
3/8),. 2m antenna

A bout a year and a half
ago , while I wa s

attend ing a repeater c lub
m e e t ing , so meo ne re 
moved al l my rad io equip
ment from my car, doing
damage a n d i n co nve
niencing me. Th is got me
upset! Fortunately, most of
my gear was recovered be
cause it had iden t if icati on
on it . Since that time,
though, I have been ner
vous about gear in my ca r
and t he antennas that give
it away. I removed the 5/8
antenna and went to a 1/4
wave, but it st ill wasn't the
answer. Now it looks l ike

o

o

I' ve got a scanner in my
ca r, not a 2 meter rig .

While pa rking my ca r at
work one morning, a Ford
LTD pu lled up next to me
and I spotted a co w l
mounted antenna used for
AM/FM car rad ios. I got out
of my car and went to look
at it . It was st ainless steel ,
held on the fender, and
easy to mount. The one
piece element was 31 "
long. 31" long is a 3/8-wave
2 meter antenna! It looked
l ik e a perfect disgui se
antenna for my GM car .

Now, how would I tune
it? Looking at antenna pat-

62
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for his help on and off the
air. •

would like to
Rehm K9PIQ

described . I
thank Tom

should be allowed to short
the shie ld to the cente r
conductor. Starting at 5",
move slowly toward the
term inated e nd of the
coax. At o ne point in this
process, the swr meter will
drop . Now adjust the ca
pacitor to a minimum meter
reading . If necessary, fo r a
minimum reading, move
the p in now in mu ch
smaller steps to find the ex
act point at which the
minimum reflected power
is indica ted . Cut the coax
at this point . Trim and
solder the end and ground
it to the aluminum box .

It is apparent you can
get some gain from this
antenna , although it is
slight. With a 1 /4 wave as a
reference o f O.D.B., an ap
proximate gain of 1.2 dB
will be noted . Small as it
may be, it' s st ill gain .

There are o the r antennas
manufactured for the e M
Corvette, the AMC autos,
and Chrysle r produ cts .
These will all work if
modified a s I' ve just

terns, i t appeared that the
3/8 a nte nna looked like a
pattern between a 1/4-wave
and a 1/2-wave antenna.
The untuned terminal im
pedance wa s a bo ut 200
Ohms reactive . r had to get
the impedance down to 50
Ohms. After looking at a
Smith chart (see the ARRL
Antenna Handbook) to get
an idea for an approach to
tuning, I decided to use a
modif ied we circuit.

The coax cable used on
the a ntenna as i t came
from the factory is totally
useless fo r a transm itting
antenna feedline . The coax
was trimmed sho rt . leaving
enough to attach a BNC
connector (Fig. 3). A small
aluminum box with two
mating BNC connectors
was used to house the
match ing circuitry. As illus
trated in Fig. 2. use a 25 pF
variab le capacitor a nd a
length o f RG-1 74 o r RG-58
5" -loog coa x. With the
ca pac ito r meshed 50% ,
take a small safety pin a nd
puncture the coax. The pin

might send someone up, as we
wanted to do a story on the
prob lem and how they would
solve it. Not as easy as that , I
found out. The FCC lacked Ihe
criminal jurisdiction, and the

FBI would have to be con
tacted . OK, I said, and I called
the Concord office of the FBI.
They told me they needed
authorizat ion from the United
States Attorney.

I placed a call 10 the US
Attorney, who told me that he

I
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had rece ived several corn
plaints, including several from
Senator MCintyre's office. He
was going to authorize the FBI
to investigate the case ... fine,
I said, and I called the FBI
again.

I got the distinct impression
from the FBI that dirtying the
airwaves did not qual ify as a
" major cri me," and that they
wou ld work on it at their lei sure.
There was one problem. now
ever . • . they did not have the
technical expert ise to find the
violator, so the FCCwould have
to become Involved. The FCC
toto me that they had the
technical expertise, but lacked
the criminal Jurisdiction. Ah, ,

said, Catch 22-so who would
catch this person? The answer,
unfortunately, was no one. He
sti li operates on channel 19
almost nightly In Manchester.

You might say, "Who cares,
CB is garbage band anyway
.. ." The implicatlons are tar
reach ing, however. If a CBer
wa s t o purchase a ham
transceiver and begin opera
nons on one of our bands, who
wou ld stop him? If th is Inci dent
Is any example, he might be on
the band forever.

I am not sure that we have a
problem with unauthorized per-

Continued on page 65
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Richal'd Matthews WA4NWW
Box J85, Rou te 6
Sco ttsboro AL 35768

Better Than A uadl

try a delta loop

T t has been said th at, befo re
.!.anything worthwhile can
be done, th ere must exis t a
need. In my case, th e need
was for a good chea p dire c
tion al antenna for 15 meters.
It had to be something much
better than a dipole, but
about the same cost.

After weeks of searching
for a read y-made low-cost
beam and being stunned by
prices in the one-hundred- to
two-hundred-dol lar bracket,
the idea finally came to me
that I must consider a home
brew job or stay with th e
dipole. So the search for th at
just-right design began. A
quick loo k th rough o ne hand
boo k offered firs t a simple
two-element yagi and then a
two-element quad. For OX,
this hand boo k says th e quad

l 00S

f(MHz)

Ref lecto r tOUlI length •

Driven lotal length •

~
Element spacing - 

0 .17

TobIe 1.

64

'030
flMHz)

x
10

0.20

is better , but it is also quite
large, fair ly heavy , and needs
mounting high off th e
ground . I have neither a
tower nor a heavy-duty rota
tor, so the search cont inued.

After reading on, I found a
br ief article about an antenna
that so me OX operators con
sider to be better than a
q uad. It was described as
fair ly small for 15 meters and
also lightweight. But why had
I never heard o ne on th e air ?
Why had I never seen o ne
advert ised for sale? There had
to be some disadvantage. But
th ere it was, in clear print:
"Some OX operators say the
delta loo p is better than a
quad." There was o nly o ne
thing ( 0 do - bui ld it and
give it a try .

The description of con
struc tion of "the delta" was
not very clear, although there
was a fo rmula for element
spacing and loop lengths. (See
Table 1.) After calculating
the reflec tor length for the
middle of th e band, I came
up with 48.3' total length, or
16.1' per si de (not bad). The
reflector length turned out to
be 47.1' totallength , or 15.7'

per side (not bad, either) .
However, after calcu lat ing

th e spacing using X/0.185', I
f ound that the elements
would need to be 248' apart.
No wonder nobody ever used
a delta; it would be a
monster. A 248' boo m wou ld
be a li ttl e bit of a problem.
Something was wrong. I
checked my calcu lat ions, and
they were o kay. So I thought
it had to be a misprint in th e
formula - "A/0. 17 to "A/0. 20
should have been 0.1n to
0.20"A, I guessed. Anyway,
this is the form ul a I used. I
came up with a boom length
of 10'0 " (not bad), so my
del ta was built using 10'0"
element spacing on 15 me
ters. See Fig. 1 for parts and
assemb ly.

Assembly time from start
to finish was no more than
si x hours, and no special tools
were required for construc
tion.

After finishing building
the an tenna and mounting a
TV antenna rota tor on a
short mast o nly abou t five
feet above the roof, it was
very li ttl e trouble for my

XYL and I to li ft th e 12
pound structure to its final
resting place. The total boom
height after mounti ng was
only 20 feet from the ground
and about 80 feet below th e
tops of dozens of hardwood
trees on my lot.

Adjustment of th e an tenna
gamma match was another
easy matter. With the help of
a neighbor ham, tuning too k
o nly five minutes. With the
clamp bar all the way to th e
top o f the 36·inch gamma
rod, just a half tu rn o f the
capacitor brought the swr
down to a respectable 1.1 to
1. To my great pleasure , I
found that at no point across
the en t ire 15 meter band did
it rise above 1.5 to 1. Everv
thing had gone fine so far,
and there was only one test
left.

That test has been taking
place over the past two
months, using an HW·l 01
Heath kit barefoot, mostly in
the pho ne portion of the
band.

The fi rst few days of oper
at ion wi th the delta loop
were spent with the an tenna
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pointing west and with me
enjoying compli ments on the
fine signal from Alabama
which was reaching the west
coast One of the first good
character ist ics that I dis
covered about the antenna
was that it was very direc
t ional, especially o n receive.
With a 30 d8 over 59 signal
from California being- re
ceived, turn ing the loop off
90 degrees either way wou ld
knock th e signa l down to an
52 or 53 read ing. So, with
this in mind , I began search-

log for maybe just a little Ox.

First a German field day
station with an S9 report was
added to my logboo k.. Then I
had a first-time contact with
Hawaii with anoth er good
report ; then Alaska, another
new o ne for me. So the delta
loop was wor ki ng, and I was
well pleased.

More proof that the loop
is a great OX antenna has
come in the past few weeks.
With not a lot o f o n-the-air
t ime, mostly in the evenings

after work, there have been
contacts with Japan, Russia,
and over 20 Euro pean cou n
tries, all wi th fj ne reports and
with multiple contacts in
most of them. My prize so far
was a good contact with an
Italian station running only
three Watts on phone. My
flrs t CQ on the 15 Novice
band netted Czechoslovakia
and the Netherlands, also a
low-power statio n.

If I sound thrilled, it is
because I am. Of course, the
performance of the delta

would not seem so great to an
o perator who had been u~i ng

a beam all alo ng. But, for a
fellow who has been using a
d ipole, it is a who le new
world. It will give you a good
chance in a big OX pileup,
even if yo u are runn ing low
power with a low antenna
height.

Three other local hams are
no w building delta loops for
their own use , and, if you
also would like to knock 'em
for a loop, t ry the delta loo p.
It is better than a quad ! -

MILES AHEAD

Continllf!d on~ 69

In the Uttle over a year that I
have been getting 73 MagaZine.
t have read with Interest your
open and realistic editorials
concerning amateur rad io. un
like the American Radio Relay
League, which print s only lor
the be tter m en t of " t h e
League: ' you have cemcn
st rated your concern tor the
amateur In general. There have
been times when I thought that
your attacks on the ARRl have
been misguided, but after
reading in OST ab out the

1 1
It will never get any better
without enforcement. I do not
think that the CB part of the
spectrum should s imply be
written off, but I am not sure
what the solut ion Is.

The Implications of this Inci 
dent reach far beyond one stm
pie CBer who has a sick mind,
and extend Into our own bands
as well. It Is obvious to me that
the FBI has better things to do
then to get involved with rad io
complaints, be they CB or ham.

Thank you for such a fine
magazine. I would subscribe to
no other.

Dan Glngr•• WA1BlR
Manche.ter NH
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Iy, local author ities have no
JurisdIction.

This Inc ident has served to
discourage me about the effec
tiveness of the Federal Com
munlcatlon s Commissio n
when It comes to vio lations of
th is nature. Sure. CB is bad. but
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sons operati ng on the ham
bandS, but it we did, then we
mIght find that we would getllt·
tie or no help from those
charged with enforci ng the
Communications Act. Obvious-
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A J. Massa W5 VSR
PO Box 6015
New Orleans LA 7011 4

The Perverted

Double Vee Antenna

double your pleasure
from 40m through 10m

A 70-foot free-standing
to wer with mult i

element vagls for 40, 20, 15,
and 10 meters, plus a rugged
rotator to handle the Christ
mas tree, is the dream of
almost every ham. But, oh,
the expense, the complica
tions involved in erecting
such a monster, and don't
even me ntion the XYL's
screams of terror at the
thought of that half ton of
aluminum and steel hanging
heavy over the heads of her
bel oved family, threatening
to crush everyone and every
thing come the next wind
storm, tormado, or hurricane.

Be not of weak faith! The
dream may become a reality,
if what you actually want is
an antenna system with gai n,
directivity, excellent front
to-hack ratio, rota tabifitv,
lo w cost, and relative ly
simple and safe construction
- the perverted vee is your
answer. Here follows a des
cription of a phased almost
vertical /almost horizontal
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trapped multiband dipole,
one which will satisfy all of
the above criteria.

There is an abundance of
information avail abl e on the
theory and performance of
phased (driven) arrays 
vertical, horizontal, and in
verted vee systems. l

-
S I can

not add substantially to these
data, but I suggest that you
review what may be conve
niently available to you. It is
important for yo u to know
that phased arrays work and
that there is nothing very
mysterious or complicated
abou t constructing and ad
justing them. The perverted
vee is a phased array.

The Antenna
A study of the diagram in

Fig. 1 shows the array to
co ns is t of two trapped
di po les, ABC and EFG,
supported at a common tie
point at the top of a 50' mast
or tower. Feedpoints B and F
are held away from the mast

by suitable nylon cord. The
lower ends, A and G, are
pull ed back into the base of
the mast. The resulting con
figuration is tha t of two vccs
lying on their sides, with their
tops facing each other. The
dimensions of each vee and
the trap values are such that
resonance can be attained on
40 , 20. 15, and 10
meters. 9 , I O Spacing between
feedpoints B and F is approx
imatel y 34'. This represents %
wave on 40 meters, ~ wave
on 20 me ters, 3/4 wave on 15
meters, and a fu ll wave on 10
meters - classic spacings for
phase d arrays. Without
becoming too technical or
too involved in the details
concerning trap construction,
a few words regardi ng the
traps are in order. Accepted
theory and practice indicate
that the L/C values given here
will allow each dipole to
work on the frequencies of
interest and with acceptable
vswr indications. Home brew
traps can be made using

ordinary coil stock or by
wi ndi ng 12.gauge or l e-gauge
wire on wooden dowels,
pl asti c rods, tubes, etc. The
capac itors can be of the
ceramic doorkno b variety,
high-voltage disc ceramics, or
about 10 inches of RG-8/U.
Whatever your preference,
they must be grid dipped or
noise bridged to resonance at
14.1 MHz.

My original attempt at
home brewi ng sui table traps
with coil stock and RG-8/U
was successful, but I was not
confident about their long
term stability and durability.
Adequate weatherproofing
was' a problem. But, very
recently, there have become
available ideal commercially
made traps which fi ll the bill
perfectly. They are the model
4-FG traps by Pace-Traps,
Middl ebury CT. I replaced
the original traps with the
Pace-Traps, having only to
make minor adjustments in
the wire element lengths to
restore resonance of the
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Fig. 1. Perverted we phased array. Antenna # 1 - ABC;
antenna :;t 2 - EFG. T/ .4 - traps to resonate 0114. T MHz; L
- 10 turns, 6 [pi, 2W ' diame ter, 12 gauge,. C - 25 pF
(CL8505- 25Z).

Fig. 2. Phosing unit.

antennas.

The Phasing Unit

The phasing uni t (Fig. 2) is
as simple a design as possib le,
requiring o nly a single-pole,
3-posi t ion switch, two 11 '3 "
lengths of RG-58 solid (not
foa m) coaxial cable, 3 SO
239 chassis connectors, and a
suitable small enc losure. An
al umi num "T ite- H t " box
measur ing 3W' x 6" x 8" is
recommended.

Th e 11 '3" lengths of
phasing li nes are not terri bly
critical. An inch , more or less,
will not seriously affect the
per formance of the perverted
vee . These lengths were
arrived at from the formula
for 1/8-wave coaxial phasing
(delay) lines fo r 40 meters 
123 x .66/7.2 MHz. (.66 is
th e velocity factor fo r solid
dielectric coax.]

The total of the two 11 '3 "
lengths of coax, 22 '6 " , pro
vid es elect rical lengths of !4
wave (90 degrees) on 40
meters, Y:z wave (180 degrees)
on 20 meters, 3/4 wave (2 70
degrees) on 15 meters, and 1
wave (360 degrees) on 10
meters. In switch posit ion 2,
o degrees phasing (broadside
directivity) is accomplished,
as both antennas are fed
simultaneously in phase.

There is magic in the use
o f th e two 11 '3" phasing
lines, giving the directive
patterns shown in Fig. 3. You

get all of that with onl y two
sho rt pieces o f coax and one
sim ple three-position, single
pole switch and no wait ing
fo r th e rotator to grind its
way around from east to west
or north to south.

The Feedlines

Direct your attenti on o nce
more to th e RG-58 feedlines
between th e an tennas and the
phasing unit. Each of the two
feedlines must be th e elec
trical equ ival ent of the other.
That is, they must be the
same length . There can be no
Mickey Mousing around on
this point. It is st ro ngly
recommended tha t you use
an antenna noise bridge o r
grid-dip meter to closely
match the two lines once you
have cut them to the same
physical lengths. Although
the total length of each line
doesn 't have to be more than
just enough to reach the
shack and phasing u nit, I
suggest th at you ma ke them
multiples of 45 feet (Y2 wave
at 40 meters). The reason for
th is suggest ion is, of course,
that it will make it possi ble
for you to get valid vswr and
resonance indications when
you are ad just ing the antenna
wire lengths.

Don 't be unduly con
cerned about using RG-58
(so li d di electric) coaxial
cable, even if you are using a
2 kW PEP amplifier. Bear in
mind that each feedl ine will

be carrying o nly one-half the
total outpu t o f your trans
mitter amplifier and that the
average SSB or CW power in
each line will be roughly half
of tha t. In o ther words, if
your 2 kW amplifier has an rf
output of 1,200 Watts PEP,
o nly 600 Watts PEP will be
fed to each coaxial line. Since
the average power is about
half o f the PEP power, each
line will carry o nly about 300
Watts average power, which is
well within th e ratings. of
RG-58.

Swr Bridge and Antenna
Coupler

Under the best of circum
stances, no anten na will be
perfectly flat - vswr 1 :1 ; J

guess t shou ld say that most
practical anten nas will show
some vswr o ther th an 1:1. A
pair of antennas, such as the
perverted vee o r an y o the r
phased array , will almost
certainly show o ther than a
"flat" co nd it ion to the trans
mitter ou tput circuit, and the
antennas will require a means
of flattening out vswr ratios
of as much as 2.5 :1. If you
already have a transmatch,
matchbox , L-network , pi
network or some other such
" line fl attener" and swr
bridge, use it between the
phasing unit and transmitter
(or linear ampl ifier), and
ad just it whenever necessary
for vswr 1:1 to the final rf
stage.

A simple Lnetwork will
do the job. The ci rcui t of
one wh ich I have used with

excellent results is shown in
Fig. 4. It will flatten o ut
mismatches of up to 3 :1 .

Const ruct ion
Because the perverted vee

is a system co mposed of two
trapped dipoles, usual pro
cedures for trapped dipole
c onstruc t ion sh ould be
followed. Materials which
you will need for construc
t ion of the antenna elements
are listed in the parts Jist .

Be gin by cutting the
appropriate lengths o f an
tenna wire. You might as well
cut all the lengths for both
sides of the perver ted vee at
the same time, with an ex tra
3" at eac h end of each length
fo r fasteni ng to traps and
insulato rs. So, you will cut 4
lengths of 11' each and 4
lengths of 17'2" each. Scrape
or sand the coating o ff the
ends of the wire lengths to a
distance of about 6" for fi nal
solde ring.

If you decide not to use
commercial traps, refer to
const ruct io n details in the
ARRL Handbook .: ' Unless
you are an excellen t crafts
man and have had ex perience
build ing antenna traps, you
will save a lo t of time and
possib le t ro uble by buying a
set of 4 traps.

Now put o ne dipole to
gethe r and then the other,
using th e first as a model. I
started mine by tying a short
piece of cord to one of the
end insulators and then to th e
far thest co rner of my back
yard fence. Then I put one
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end of 11 ' precut length of
wire through the insulator ,
pulling through the insulator
3" of wire and making the
wrap. The other end of the
wire is fas tened to a trap in a
sim ilar manner. Nex t comes
the 17'2" length. Fasten one
end to the trap, as before,
and the o ther end to the
center insulator. Contin ue on
the o ther side of the center
insulator with another 17'2"
length of wire, a trap, an 11'
length of wire, and an end
insul ato r. One dipole is
fin ished, and, if you're lucky,
you will find a convenient
fence post to tie the finished
end of the dipole to with a
piece of cord, the same way
as you started.

The o ther dipole can now
be assem bled right alongside,
and it will be easy to make it
identical to the fi rst.

Wh ile the dipoles are
hanging there taking a set, it
would be a good time to
prepare the RG-58/ U feed
lines - two feedlines, elec
trically identical to each
other and long enough to
reach from the antenna feed
points to the shack. As I
mentioned previousl y, it is a

Ro. S r7V\\
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your mast. Tie a 35 ' length of
nylon rope to each center
insulator.

Now let '5 test and adjust
the dipoles for resonance, one
at a time, start ing with dipole
ABC. Ra ise end C (coax
cen ter conductor side) to the
top of the mast (you do have
a pulley or S-hook up there,
don 't you?), leaving a 4" to
6" space between the insula
tor and the pulley. Find the
pi ece of tape you pu t at 17'
down the coax from the
cen ter insulator and attach it
to a place on the mast about
24' or 25' above the ground.
A TV standoff insulator or a
few wraps of electrical tape
will serve the purpose. Take
the other end of the 35'
nyl on rope tied to point B
and walk away from the mast
with it un til the coax B- D
becomes fairly horizontal. A
little slack is okay, but make
it as tight as good judgment
says you shou ld. Tie down
the end of the nyl on rope.
Pi ck up the loose end of the
dipole , A, and fasten it to the
bottom of the mast wi th a
shor t piece of nylon rope (4"
'06"1_

Dress the coax hanging
from point 0 down the si de
of the mast, and use a few
wraps of tape to secure it to
the bottom of the mast. Take
the rest of the coax to the
shack and connect the end to
your swr bridge, the bridge to
you r transmitter. Set the
transmitter vfo to 14.2 MHz,
loa d th e transmitter for
enough ou tput to "drive" the
swr meter to full scale for
ward , and check swr. From
this point on, usual antenna
adjustments for lowest swr
indications should be
followed. adjusting only the
16 '8" lengths of the dipole at
the feedpoint si de of the
traps.

Once t he ante nna lS

resonated at 14.2 MHz, set
the transmitter to 7.2 MHz.
Adjust the outer ends of the
di pole, at insulators A and C,
for lowest swr. The dipole
shoul d now be adjusted for
resonance on 40, 20, 15, and
10 meters. It is not likel y that
the antenna will show 1:1 swr

Col. 8. Row 1
Col. 8, Row 1

10 meters
Col. 8, Row 1

second feedline is of the same
manufactu re, you will be safe
in cutti ng it to the same
length as the first. Double
check with the grid dipper or
bridge to be sure. Re member,
except for the convenience of
being able to measure reso
nance of the antenna at some
point remote from the feed
point itself, length of the
feedline isn't important, but
predictability and reliability
of performance of a phased
array, such as the perverted
vee, depend on the two feed
lines be in g e lect r ica lly
identical to each o ther.

Once the fcedlines arc cut
to fi nal length , attach them
to the dipole feed points, B
and F, making sure that the
coax shields are connec ted to
the elements B-A and F-G
and the coax center con
ductors to clements B-C and
F- E. A piece of t ape on the
ante nna wire next to the
center insulator will help you
identify the shield-fed side. It
is a good idea to wrap a piece
of tape around each length of
coax 17' from the feedpoint.
This wi ll give you a con
ve nient way to space the
dipole centers 17' out from

Fig. 3.

good idea for the feedlines to
be multiples of half wave
lengths at 40 meters - 45',
90' , or 135 ' (I hope you
won't need more than 90'; if
you do, you should substitute
RG -8/U)_

The length of an electrical
half wavel ength of coaxial
cable such as RG-58/U or
RG-8/U (solid dielectri c) is
found by using the formula
492 x .66 (velocity factor)/ F
MHz. By substitution and
solution for 7.2 MHz, the
result is 45.1'. 45' is a good
number to start with, as
actual measurement with a
grid-d ip meter or antenna
noise bridge usually shows
this length to be sligh tly long.
But, since it will take at least
42 ' of feedline to reach from
the feedpoint of the dipole to
the base of the mast, and it is
unlikely that your shack is
on ly 3' from the base of the
mast, it is best to consider a
mi nimum feedline length of
90 '_

Assuming that this length
will satisfv your need, cut a
piece of coax to measure 90'.
Measure it electrically and
prune it to resonate as a full
wave at 7.2 MH z. If the

Col. 2, Row 1 Col. 4. Row 1
Col. 2, Row 3 Col. 4, Row 5
Reversed

Approxim3te Hodzont3 1Patterns
40 meters 20 meters 15 meters
Col. 2. Row J Col. 4, R ow 5 Col. 6, R ow J

Revened
Col. 6, Row 1
Col. 6, R ow J
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s ho r t- distance communica
t io ns.

So, there it is, "an antenna
system with gain, d irectivity,
excell ent front -to-back ratio,
rotatabllitv, low co st, and
relat ively simple and safe co n
st r uct io n," with a-band
capability, as well. It's a
whole lo t cheaper th an a
linear amp lifier (which does
nothing to improve recep
t ion ).-

Refere...ees

1. Lee . P. H.• " Vert ica l An te nnas
- Pa rt IV." CD. Sept., 1968. p .
37.
2. Lee. P, H., "Vertical Amerm as
- Part VII I," ca, Jan., 19 69, P.
46 .
3. Lee. P. H., " Vert ical Am en...as

Fig. 4. L-net work. Cl - 400 pF air variable capacitor; Ll 
coil, 11 turn, 8 tpi, 2W ' diameter, 11 gauge; 51 - 12-posi/ion
rotary (phenoUc okay to 300 Watts).- 52 - 5POT rotary
(phenolic okay to 300 Watts).

Parts List
120' a nteo ne wi re (I prefer 141la uge enamelled copper. It is easy to

ha...dte , and the enamel coati ng creve... ts o xtdetio ....l
70' nvron cord. l IS" d iameter
4 e ...d i...sula tors (ordinary 3" c crcere t... or 1" x 3" xv." strips o f
Luci te.™
2 ce ... ter insulators t o aceorrvnodate RG·58/U (S&W, HV-Ga in, Pace.
Gree ne, etc., or vou r favo rite home brew- woel.
4 traps. resonated to 14.1 MHz (Pace-T raps o r horne brew)
2 T V standoff insula tors (mast typel
1 SO' push-up TV mast ( if VOU dort 't al readv have o ne, o r a 50" tower o r
2 SO' t rees to stril"lg a ca teea rv betwee... )

r------ - -----~----,
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I I

Performance

To state gain, fron t-to
back, and f ro nt-to-side figures
in decibels for a practical
antenna system can be, and
usually is, misl eading. Wh en 
ever I see such da ta, I wonder
if the system in point is com
pared wit h an isotropic
sou rce, real dipole (horizontal
or ve rtical), or vertical
(g round p la ne, gro u n d
mounted with radials). And
there is the conside ration of
angle o f rad iation of the main
lobe (s). The best I can te ll
you about the perverted vee
is that y ou can expec t gain of
3 to 5 decibels in the main
lo bes and attenua tion of 10
to 30 decibels in the nulls.
The com parison is made
aga inst a si ng le-eleme nt
dipole such as ABC.

The perverted vee is an
efficient rad iator an d an
excellent DX system. As a
vertical , it pro vides good
lo w-a n gle radi at ion an d
di rectivi ty. Com pared with
gro und-mou nte d or gro und
pl ane vert ical phased arrays,
it performs well wi th less
dependence on Earth reflec
tlons, rad ials, etc. Compared
with phased inverted vees or
horizontal dipoles, it is far
less complicated to pu t up,
req uiring only a single sup
porting mast o r tower. And
li ke an inverted vee, it will
pro vide reliable mid dle- and

d ipo le s a re fe d si mul
taneously for in-phase o pera
tion. In position 3, EFG lags
ABC. Fig. 3 shows d irectivity
fo r the system o n the various
bands.

on any, muc h less all, fre
quencies ; but the d ipo le will
be reso nant, and that is the
importan t th ing. Excessive
swr will be flattened o ut in
the an ten na coupler.

Dipole EFG should be put
up and adjusted in the same
manner as di pole ABC, but
you must take down, or at
least collapse, di pol e ABC
whil e adjust ing d ipo le EFG.
If for no o ther reason , ta ke
this on faith.

Once dip o le EFG IS

resonated, leave it in place
and reerect d ipole ABC. The
two dipoles must be exactly
opposite each othe r fo r pre
dictable resul ts, an d the feed
po ints should be about 34'
apart, give or ta ke a foo t. Fo r
the sake o f neatness an d
safety, tape the two fcedll nes
together fro m th e base of the
tower to wh ere th ey enter the
shac k. A co up le of wraps of
electrical ta pe every 8 ' o r so
will do nicely.

As I mentioned previousl y,
the phasi ng uni t is a sim ple
bu t most effect ive device. I
credi t my good friend an d
m e n t o r , J err y S wa nk
W8HXR, for first showi ng me
t his circ u it. T h e only
"tricky" th ing about its con
st ruction is to be sure that
you co nnect the shields of
the two pieces of coax to
gethe r and to ground. Use
short p ieces of RG-58/U
between contacts 1 and 3 an d
the SO-239s. These pieces of
coax should be the same
length .

With the switch in posit ion
1, dipole ABC lags dipole
EFG. In position 2, both

and who stands for them
selves .

Your March editorial is a
good point. When forced to
s how how much impact the
Code of Ethics has had con
sidering the amount of pubnct
ty they gave it, the League
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ment of their surroundIngs. un
fortunately, they have been
held back in their growth to big·
ger and better things by the
policies expounded by the
ARRL. Rather than encourage
them to advance beyond what
they ha ve now. the Leag ue
drives everyone into Novice
courses , the end res ult be ing
that they can now use legally
the ir Yaesus, Kenwccce, etc.,
on smal l portions of Inte nsely
c ro wd ed bands . Does the
League encourage them to ad
va nce to General and above?
No, they pet it ion the FCC to
widen the Novice band on 80,

couldn't! Only a few distribu
tors of gear had Joined up, the
main group of man ufacturers
telling the League to go jump !
Your editorial also brought out
into the open some new facts
concern ing the group known as
HFers. While the League warns
us of the s inister intentions of
this group, only you have the
courage to ra ise the point that
by fa r these operators are the
Cream of the crop. While the ir
act ions are 1IIegai (WhiCh most
of CB was until the FCC recanz
ed it ), these ope rators attemp
ted to do something about
c rowd e d ba nd c o nd it io ns,
idiotic and dangerous opera
tions, and the general Improve-
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League's kil ling of CB on 220.
the League's Code of Ethics to
be forced upon everyone, a nd
the Le ague ' s futile e ffo rts
toward WARC '79, I rea lized
who s tood tor amateu r rad io
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THE INCOMPARABLE SYSTEM 3000A

HAS A BUILT-IN 5450 DISCOUNT

$450 discount? When you buy SYSTEM 3000A, you're getting $1000 + worth of unequaled perfor
mance for $549. Examine the unique features of SYSTEM 3000A, add up what it would cost to
duplicate (if you could) this small , feature-filled radio and you will quickly realize what a remarkable
bargain you're getting. By marrying the best transceiver available to a microcomputer-controlled PLL
synthesizer, Edgecom has produced a 2-meter FM system with such unique and Incomparable oper
ating flexibility It Is almost unbelievable. A few of the extraordinary features of SYSTEM 3000A found
in no other transceiver are:

"TWENTY FRONT-PANEL-PROGRAMMABLE CHANNELS. Just dial in
the frequency and transmitter offset, press the Enter switch and you're in
memory. Two channels are instantly recallable as priority channels at the
flip of a switch.
"TWO BUILT-IN SCANNERS with adjustable pause and pause-defeat
features. One scanner lets you tune the band in one or four MHz segments.
The other scans the memory.
-MEMORY-CHANNEL MONITOR. Lets you operate on one frequency
while monitoring one or more others.
- ANY TRANSMlnER OFFSET. In addition to the standard::!: 600 kHz you
can program any offset from 5 kHz to 4 MHz.
"FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be
free of defects for two years. And it is American made so servicing is no
problem.

Combine these, and the other unique operating features of SYSTEM 3000A with a receiver of unsur
passed selectivity and intermod performance, a transmitter that produces over 25 watts of (ad
justable) power and you have a fantastic $1000 + transceiver for the remarkable price of $549.

SYSTEM 3000A ••• PERFORMANCE THAT CHALLENGES YOUR IMAGINATION
See one at selected dealers or write for more information.

EdgeGom 'UG.
2909 Oregon Ct.-A3 • Torrance CA 90503 • (213) 533-0433

EXPORT INQUIRIES H & H Industries. Box 639 • Redondo Beach CA 902T7 E,9



NEW FROM EDGECOM _
ANOTHER INCREDIBLE BARGAIN

THE FMS-25 ONLY 5399

For the discriminating amateur desiring the maximum operating flexibility at the lowest possible
price, EDGECOM proudly presents the FMS·25 z-meter FM transceiver. Featuring the same receiver/
transm itter and several of the outstanding features that have made the EDGECOM SYSTEM 3000A
the industry standard, the FMS·25 provides superior perfo rmance for the same price you would nor
mally pay for a "bare-bones" radio. Compare the fantastic features of the FMS·25 wi th the other
transceivers on the market and you wi ll quickly conclude that there is no quest ion of which one of
fers the most for the least amount. Some of the many features of the FMS-25 are:

"BUILT-IN SCAN N ER
" TEN FRONT-PAN EL-PROGRAM M ABLE MEMORY CHANNELS
" ANY TRANSMITTER OFFSET
" ELECTRONIC PUSH-BUTTON TUNING
" 25 WATTS OUTPUT
" SUPERIOR INTERMOOULATION PERFORMANCE

Like the SYSTEM 3000A, the FMS·25 also enjoys a full two-year warranty, It's American made and It
is small (the photo above is full size). The FMS·25 .. . at the introductory price of $399 you' re getting
the best transceiver available with free scanner, a free amplifier, and a free ten channel memory. See
the fantastic FMS-25 at selected dealers or wri te for a descriptive brochure.

FMS-25 •• • PERFORM AN CE THAT CHALLENGES YOUR IMAGINATION

Edgecom Inc.
2909 Oregon Ct.-A3 _ Torrance CA 90503 _ (213) 533-1)433

EXPORT INQUIRIES H & H Industries _ Box 639 • Redondo Beach CA 90277
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Creeping Crud Got Your SignaB
- pollution is slowly destroying your beam

e ac h el ement . Co lo re d
strips o f e lectrical tape are
ideal fo r thi s coding step .
likewise , place a ll spac ers
and/or mo un t ing blocks in
an appropriate place to
avoi d lo s i n g t hem .
Mu rphy's law always re igns
su p re me whi le worki ng
wit h antennas!

The f irs t " re b uild ing"
st e p u s u al ly i n vo lve s
rep lacing t he antenna's
coaxia l cab le with a new
length of the same im
pedance. If yo u aren ' t
u si ng a low-lo ss fo am
die lect ri c ca ble, now's an
ideal time to make the
change. Rest as sured the
sma ll additonal cost of
foam cable is worth its
o ut lay. (O ne of the best all 
arou nd types o f SO-O hm
co axia l ca b le that I've
found is Beld en's 8214. It's
mildl y expens ive, and its
loss a t 28 MHz is qu ite
low.)

The next logica l opera
tion is d isassembling the
va rio us p ieces of connec t
ing tub ing. cleani ng the ir
co ntac t a reas, and then
reassem bling the m. Wh ile
thi s s t e p m a y s ee m
somewhat tri vial , it can
make a noticeab le dif
ference in a ntenna perfor
mance. Should such con
ne ctions appea r at curre nt
loops on the antenna , a
mere frac tion of an Ohm
c o u ld redu c e s ig na l

-

used with tnband beams to
insure their lo ng life. Any
of t hese co nce pts will
prove qu ite helpfu l when
refurbi shing an aged beam
or ve rt ica l an tenna.

Wh il e some beams can
be accessed from the ir
location atop a tower, the
usual procedure involves
waiting until they can be
moved to gro und level for
servici ng . Before di sa ssem
bling a trapped antenna,
carefully ma rk each e le
ment's position and t he
con nect ing se c t io n s of

•

- -

QTH is moved. This course
of action is som ew h at
natural because access to
a t rihander is usua lly dif
f icult and because factory
pre set tra ps are se ldom
checked. As a resu lt . many
ne ighborhood in sects fi nd
the trihander an ideal sanc
tuary in which to live and
eventually create c a r
bonized paths in co ils and
insulators.

This art icle will descri be
some basic maintenance
id e as and prese rvation
measu res which can be

•I '

,...-

L

DaVf' Ingram K4T WJ
Eastwood VilfaKf'. No. 120/ So.
Rt. /1 . Box 499
Birmingham AL 35210

Photo A Disassembled antenna elements are placed in a logical sequence and cofor
coded with tape before rebuilding efforts begin. Remember to a lso color code the boom
and keep track o f the mounting blocks.

O ne of t he most often
neglected items in an

amateur setup is the tri
band beam antenna. O nce
this lone rad iator is pu r
chased a nd placed a top a
tower o r ma st, it is seldom
maintained, until signa ls
deterio rate to unaccept
ab le leve ls or un t il the
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Photo B. This shows what 's in a trap and how it 's disassembled. The coil in the upper left
was charred by a carbonized path, as described in the text. The driven-element coils are
coated with Corona Dope to improve rf insulation.

strength. As a (remote) ex
ample, you 've probably
noticed how cleaning the
battery contacts on a n
automobile also red uces
resistance and often per
mits a weak battery to
cran k a ca r. Alt hough sand
paper clea ns anten na
elements very we ll ,
replacement packages of
" c o n t a c t grease" can
usually be purchased from
the antenna 's o riginal
manufacturer . Clean the
elements individua lly to
eliminate any possibi lity of
c ross -co n nect ing th em
dur ing re asse mbly.

Next , disassemble the
traps , and perfo rm
whatever maintenance is
indicated by their condi
tion (assuming, of course,
that your unit doesn 't
employ hermetically
sealed t raps). Overlooking
this step may render your
re bu il d ing effo rts worth
less, so he re's a t rap
reworking guideline.

First, spread a small
amount of petroleum jelly
near the boot on each end
of a trap . Then, using a cir
cular rocking motion, free
the boot and slide it back
slightly. Th is pe rmits ac
cess to the co il's mount ing
screws. Carefu lly remove
the sc rews and pull each
end from the trap's outer
tubing . Clean the coils with
a soft brush, remove any
foreign matter, and repair
any unfortunate"sur
prts es" which may be
fo und .

O ne typical examp le of

•

suc h a "surp rise" is the ca r
bonized path shown on the
left top e lement of Photo
B. Apparently, a spider
crawled through a drain
hole in the director's trap
and became lodged there
duri ng transmissions (such
accidents are we ll known
among broadcast engi 
nee rs). Eventually, the rf
ene rgy induced into t his
co il charred its polystyrene
form and warped one end
of the coil . This trap was
rebuilt by carefully re
bending the coil. cleaning
the form of all carbon
deposits , and moving its
sc rew connection 18 0
degree s on t he fo rm. A

li gh t coating of Co rona
Dope was also used to seal
the damaged area .

The next step involves
lightly coating the driven
element's coils with Coro
na Dope. This will prevent
dampness accumulation
and will make the traps
h ig h-vo ltage proof.
Altho ug h t he coi ls are
darkened by the Corona
Dope, it doesn't adverse ly
affect their performance.

Finally, the antenna is
reassembled and sprayed
with a liberal coating of
Krvton l clear plastic .
Then, it's placed back atop
the towe r o r mast.

I t ried one other rnodifi-

cation o n my beam whic h
proved very worthwhile . A
W2AU 1:1 balun was in
sta lled at the driven ele
ment, and it improved per
formance appreciably . The
swr also decreased , though
that change could also
have been due to the trap
re bu il d ing efforts.

In conc lusion, r would
definitely say that rework
ing aged trap antennas
(either beams or verticals)
is truly worth the effort and
time. Why not give it a try
the next time you become
displeased with that anten
na you 've enjoyed for
severa l years? The results
may amaze you .•

thereby keeping many from pro
gressing further.With incentive
licensing, courtesy of the
League, the bottom three
classes of American amateur
licenses now have the majority Continued on (JiIge 75

plan for the future needs of the
Canadian amateur. The DOC
proposed a no-code VHF·UHF
ticket (completely legal under
International rules), which with
some major adjustments ap
pears certain to become a reen
ty, To be sure, the League was
there with its own proposal for
a Novice ticket very similar to
that in the U.S. today. Fer
tunately, this was shot down.
Not to let a dead issue stay
dead, the CRRL now wants to
limit the existing "amateur"
license in Canada for the first
six months of operation to CW
only. Atter six months, an en-

of Ethics which the ARRL tries
to force down their th roats.

Unfortunately for the United
States, there are not more peo
ple like you , Wayne, who are
willing to stand up for their
rights and be counted , In
Canada we have the same prob
lem, only it goes by the name of
the Canadian Radio Relay
League. However, there is a
second "national" group in
Canada, the Canadian Amateur
Radio Federation, which has
been successful in thwarting
many of the same stupid moves
of the league in Canada. Re
cently, a CARF,sponsored svm
posium with the Department of
Communications was held to

•
-•
•

•
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of amateurs. Why should they
conti nue when all they have to
gain is more room to send CW,
which is rapidly becoming an
outdated mode of cornmuntce
uons. and when they learn of
the many wucn-twnts such as
intruder watches and the Code
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from page 69

73



Towering

Low Band Antennas

berserk mathematician

figures impedance

Fig. 1.

Wahl!!" Schulz K30QF
3617 Nanron TeFrace
Philadelph ia PA 19154

R ecently there have been
so me articles written

abo ut ver t icals that expl ained
the electrical parameters by
m a th em atic al e x p res
sions. I , 'l , 3 The main em
phasi s of one art icle was
placed on a formula devel
o ped by Dr. Sergei A. Schelk
unoff of Bell Telephone
Laboratories.

LEn SlOE
O' T ~ ' . N G L [

2h
60 11I0Qe - J - l J

a

The vertical is co mpared
to a n open-ended t ran s
mission line and its charac
ter ist ic impedance is found.
On c e th e c haracteristic
impedance is known, the
conjugate impedance valu es
(resistance and reactance) are
found by a transmission li ne
f orm ula. These conjugate
values have also been tabu-

AIG'H Sl OE
~ rll'."GU

lated in graphs cited in the
reference material. To use the
graphs, Zo values must be
known, along with antenna
height in electrical degrees.

This ar ticle addresses itself
to determin ing the radius of
irregular shapes, such as
towers used in amateur radio.
Why towers? Latel y, there is
a trend among ama teurs to
series fee d or shunt feed their
towers on 160 ar.d 75 meters.
If the above equation is to be
used in solving for conjugate
impedance of a tower, its
irregular shape must be
equated to a circle.

The example shown here
will be a three-sided tower 
Rohn model 25. This tower
measures 12Yi inches on each
of the three si des. The next
requirement is to find the
center of the equilateral
tria ngle.

To accomplish th is, the
following steps are necessary:

1. Get one piece of note
paper, a right triangle, a ruler,
and a compass.
2. The tower triangle is too
large to be drawn on note

paper, so divide the 12Yi
inches by 2, which equals 6!-4
inches. Use this value from
now on in this problem.
3. Construct line A 6!-4
inches long, as shown in Fig.
1. Then divid e the line in
two, marking 0 f the hal fway
point 3-1/8 Inches (B) from
each of the li ne ends.
4. Construct li ne C 7 inches
lo ng, perpendicular to line A.
5. Construc t line D 6~

inches long from the end of
line A on the left side of the
triangle to line C.
6. Construct line E 6!-4 inches
long from the end of line A
on the right side of the tri
angle to li ne C intersecting
with line D. This completes
construction of the equi
lateral triangle. (Note that
each angle is 60 degrecs.)
7. On lines D and E, measure
the halfway points or divide
t he line in two, as was the
case in step 3 for line A.
8. On lines D and E, draw
perpendicular lines F and G
at the halfway points so th at
lines F and G intersect with
line C
9. At the center point, use a
compass and draw a circle

74



" f---f-f--+-

Referenl;:es

1. " Surpr ising Miniature L ow
Band A nt enna: ' 73, August,
1976, pp. 28.36.
2. "The Mult i-Band Trap Antell
ne," CO, February , 1977, pp.
2&72
3. "Antenna-Transmission Line
Analog: ' Ham Radio , May, 1977,
pp. 29-39.
4. Jasik, Henry, Antenna Engi
neering Handbook , McGraw· H ill ,
Inc., New York, 1961, p. 3-7.
5. Jasik, op. cit, pp. 20-6, 20-7.
6 . Smith, Carl E., Theory and
Design of Directional Antennas.

bridge (916A or 16068 ), this
method saved me a lot of
time and effort in series and
shunt feeding tower s. -
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Fig, 3, Base input resistance of cy lindrical antennas over a
perfectly conducting ground plane. 6
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Using the graphs in the
re ference list shows this
tower's conjugate impedance
value to be R 36 Ohms + jX
25 Ohms 5 , ~ over a perfectly
co n d u ct ing ground rad ial
system.

Since I do not own a
General Radio rf impedance

_ 160') (3601 _ 8"
- 246' - 87.
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= 60 [(loge

eeq " a(0.4214)
eeq " 7"(0.4214) " 2.95
inches

Using Dr. Schel kunoff "s
equation, the characteristic
impedance can now be found.
Let h be the tower height (in
this example, 60 feet); let a
be aeq, the equ ivalent radius.

2h
~o = 60 [( loge - 1- 1]

a

= 3 11.44 n

Note: If the example an
tenna operates on 4 MHz, the
wavel ength is 246 f eet. To
find elect r ical degrees, do the
foll o wing:
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Fig. 2. Base input reactance of cylindrical antennas over a
perfectly conducting ground plane.6

around the triangle points.
The ci rcle should touch all
three triangle poin ts, proving
that the center is correct
Now measure the radius to
each vertex, findi ng that the
three values each equal 3Y-:
inches,
10. The triangle dimensions
were reduced by 2 to f it the
drawing paper. Multipl y 3Yz
inches by 2, which equals 7
inches. Seven inches is the
real radius value.

The f inal st ep is finding
the equival ent radius" repre
sent ed by a three-sided f igure
now that the radiu s is known.

a = radius of outscribed
circl e
eeq = equ ivalent cy l inder
radius in inches

months of his f irst amateur
license. In the U.S., at least one
doesn't have to get his Novice
certificate to proceed, but can
get, for example, the General.
Not so in Canada, if the League
has its way. That 's one hell of
an incentive, when after etuoy- Continued on page 79

two years now. When I fi rst got
into amateur radio, someone
told me that it was a rich man's
hobby. At that time I disagreed,
but after looking at some of the
prices of new HF equipment, I
think he may have been right .

With the cost of rais ing a
family, it is very hard to Justify
$700 for a transceiver, $200 for
a beam, and several hundred
more for an antenna support.
OK, maybe you don't need all
this, but who has a chance for
making good contacts wi th all
th e h igh·p o w er s tat ions
around? Sure, low power will
get results, but I started on low

AFFORDABILITY

I have been a ham for almost

ing and passi ng an exam
harder than the General ticket
In the U.S., the person must
stay on CW for six months.
Thank you AR RL-CRRL. Thanks
for nothing!

Again, Wayne, thanks for be
ing open-minded and for tel ling
it l ike It Is. I may not agree with
everything that you say, but
you' re miles ahead of the
American Radio Relay League.

William Leal VE31HB
Windsor, Ontario
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Irom page 73

dorsement can be obtained for
operation on 10 meters and
above. Thus, if they now have
their way, no Canadian ama
teur will be allowed to use voice
communication for the fi rst six
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- the ultimate vertical?

James E. Taylor W20ZH
1257 Wildflower Drive
Webster NY 14580

The 80 Meter

Pile Crusher

t he earth) . Thus, if you wish
to decrease these ground
system losses, you should try
to decrease the current
fl owing in the radial system
near the base of the antenna.
This will serve both to de
crease the direct resistive
losses and to decrease the
penetrating field.

Referr ing to Figs. 1(c) and
2, you can see that Elwell is
on the right track; the current
at the base of the antenna
and out into the radial system
is small for th is arrangement.
However, his series feed at
the base of the antenna pre
sented match ing problems
due to the h igh impedance at
this point. You need to retain
the low base current, yet be
able to feed the radiator
direct ly fro m a lo w
impedance coaxial feedline
without a matching network.

For guidance, let 's review
some antenna fundamentals.
The basic rf resonance of a
straight con duc tor is dipolar,
that is, the instantaneous
voltage at one end is (+) and
at the other end (-). This is
the mode shown in Fig. 1 (b).
It must be noted that, at
resonance, the reactance is
cancelled, and, at all poin ts
along the an tenna, the impcd
ance is a pure resistance. If
you now loo k at Figs. 1(a)
and 2, the so-called "1\/4
monopole," you see that the
fundamental mode of reso
nance is st ill dipolar, that is,
(+) to (-). The only difference
is that the image plane acts
like th e other half of the A/2
dipole. If you start with the
situation at 1(a) and add top
loading, you can arrive at the
current distribution at 1(c).

Now, what does the im
pedance picture look like? In
each of the three cases, the
impedance has a high value at
the top, marked (+), and at
the dipolar image points,
marked (-). At the inter
mediate position where the
current is a maxi mum, the
impedance has a minimum
value - ......36 Ohms for the
image plane antenna and -72
Ohms for the ideal dipole,
Fig. 1(b). The ideal way to
feed such an antenna using

quarter wavelength lo ng.
Elwe1l 4 has pointed out that
the current loop of a resonant
vertical antenna can be
moved upward away from the
base by changing the tuning.
The qualitative diagrams are
shown in Fig. 1.

However, before you set
abou t ' just copying what
others have done, it is worth
while to review some funda
mentals in the light of where
you want to go.

If you are to have low
losses in the antenna element,
you need only use large
diamete r conductors, in
cluding any loading coils
which are used . However, you
also nee d to consider what is
necessary to achieve a low
loss image plane. Maxwell!
has depicted clearly the rf
current flow in the grou nd
system of a typical vertical
antenna (see Fig. 2).

The power loss in such a
ground system occurs both in
the resistance of the radial
system an d in the ground
beneath the rad ial system
(due to fiel d penetration of

Operati ng Principles

Sevick" and others have
shown that vertical antennas
which are much less than
one-quarter wavelength long
can be effective radiators if:
(a) the losses in the antenna
clement and match ing sys tem
are kept small, and (b) a
low-loss image plane is pro
vided using a large number of
ra dials app roximately a

laying of a full symmetrical
radial system. Thus, each
radiator did not form a
simple resonant circuit (for
maximum current) and the
radial system permitted a
high degree of near-fiel d
ground penetration (with
attendant ground losses).

As a resul t of these
defects, I decided to start
from scra tch on a vertical
array composed of two reso
nant radiators sixty feet (1\/4)
a part in the rear lawn,
sufficiently far from the
house to permit a sym
metrical groun d radial system
to be laid. This article
describes the constructional
details of these radiators.

T here is at least one
advantage to operating

exclusively on one amateur
band - it encourages dreams
of better antennas for that
band.

At W20ZH, the band is 80
meters, and such hallucina
tions have led to a novel
mobile configuration ' and to
an effective direction-switch
able array using horizontal
elements? The satisfaction
afforded by this latter con 
figuration has led to specula
tio n regarding direct com
parison with a si milar phased
array using vertical elements.

"A Low-Frequency Phased
Anav"" described prelimi
nary attempts to utilize the
sixty-foot supporting masts as
vertical radiators. Howev er,
subsequen t attempts to
improve this vertical system
using additional ground
radials were disappointing.
T wo factors contributed to
this lack of success: (1) the
undesired cross-coupling from
the verticals to the horizontal
elements, and (2) the
proximity of the house,
which interfered with the
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Fig. 1. Current distribution 0 11 three vertical antennas. The
tuned circuit at C simulates 14 wovelength.

,.,

loosely over the PVC pipe, it
is suppo rted by the con
necting wires. After experi 
mentatio n was completed,
the coil was wrapped with
20-inch-wide fibergl ass tape
for ad di tional support and
pro tect io n.

The Adjustable Top-loading

The key enab ling device

••

Fig. 2. The hemisphere of current which flows as a result of
capacitance of a )../4 vertical radiator to the earth or a radial
sys tem. At frequencies above 3 MHz, rf currents flow
primarily in the top few inches of soil, as explained in the text.
Ground rods are of little value at these frequencies, and spikes
or large nails are sufficient to secure the outside end of each
radial wire. With a sufficient number of radials, annular wires
interconnecting the radials offer no improvement in antenna
efficiency, as the current path is radial in nature.

~ CAP ' METAL 00 PL AS T ,c)

2"00 ."U" 'NU"
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with an i.d. of 2 inches. T he
two-inch aluminum pipe tele
scopes in to the ends of the
PVC a distance o f 12 inches,
leaving a 9·inch length of
insulation where the coil is
located. The coil is approx
imate ly th ree inches long (30
turns, max imum) to provide
an excess o f turns for tuning
ad justment. Si nce the co il fits

Fig. 3. A ntenna construction details. Notes: C W. - con
nect ing wire to solder lugs; CL. - radiator hose clomp; Coil 
Poly coil 2M" diameter #16, 10 turns per inch.

s tr u c t ed fo ll ow ing the
principles o utlined above.
The antenna ele ments were
assembled using alum inum
irriga tion p ipe, as shown in
Fig. 3.

There is, of course, a wide
va rie ty o f constructional
material available, but I have
had suc h good luck using
aluminum irrigati on pipe for
sup po rt o f o ther antenna
installations that this was an
obvious cho ice in the present
instance. The two vertical
antennas were constructed at
differ en t times - the second
app roximately one year after
the first. For this reason and
because I wanted to expert 
ment wi t h dif f e r e n t
geometries (yield ing different
input impedances), I used
different lengths of pipe for
t he t wo anten nas. The
compensati ng ad justable pa
rameter is the coil Indue
tancc . The dlmcnslons used
for the two antennas arc
sho wn in Table 1.

The base section of each
antenna is a length of three
inch-diameter irrigation pipe.
The top sect ions are two
inch-diameter pipe. The top
section telescopes inside the
bottom section fo r a distance
of three fee t. Insulat ion is
p ro vided by PVC pipe
fitt ings, as indicated in Fig. 3.
The sections are anchored in
positio n by hose clamps and
by strategically positioned
metal screws. Hose clamps are
also placed at points of high
stress to strengthen the base
sec tion.

The coil sup po rt is a
2-3/4-foo t length of PVC p ipe

52-Dhm coax would invol ve
separating th e antenna at a
point near X, in Fig. 1(e),
such that the impedance is 52
Ohms. But how can you
avoid interact ion with the
shield of the coax? Read o n!

Referring to Fig. 1(c) , con
nect the bottom of the
antenna directly to ground
(el iminating the generator
shown). Now assume that the
botto m sect ion o f the an
tenna is in the form of a
hollow pipe. If you place a
coaxial feedlinc inside this
pipe with the shield co n
nected to th e pipe at the top
(point X) and the center
conductor is then connected
to the insu lated top sect ion,
the feed point impedance, as
descri bed above, is presented
across th e fccdlinc. If you
choose th e point X at an
impeda nce level o f 52 Ohms,
the feed line will be exac tly
ma tched into 52 Ohms,
resistive.

Thu s , yo u h ave, in
principle, arr ived at a reso
nant vert ical an tenna con
fig u ration wh ich has its
current loop above th e
gro und (the reby redu cing
cu rren t in the radial system)
and which presents a per fec t
matc h to a low-im pedance
coaxial feedline. As a fringe
benefi t, the base of the an
tenna is at grou nd potential, a
fact which o ffers simplified
mechanical const ruction.

CONST RUCTIONAL
DETAILS

The Antenna

Two antennas were con-
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Coil
Turns
20
12
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Dimensions

A
3D'
20'

Antenna no . 1
Antenna no . 2
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.... /" l( lOOl"

Rg. 4. Supporting base construction details.

Matching

Referring to Table 1, it is
seen from a comparison of

ADJUSTMENTS
Resonance

After erection of the
vertical radiators and rom
pletlon of the image plane
Installation, it is only neces
sary to adjust the sys tem to
resonance. Th is is accom
plished by mea ns of a noise
br idge. The two feedtlnes
were fi rst trimmed to an
elec trical length of o ne wave
length at the o perat ing fre
quency (3.955 MHz). Since
the feed line is an integral
multiple of half waves, the
measuremen ts are as if made
at the anten na feedpoi nts
directly. The noise bridge was
con nected at o ne an te nna
input, while the other an
tenna was terminated in a
52-Ohm resistive load. The
r eso n a n t f req ue ncy is
measured by detection of the
null of th e noise bridge. This
resonant freq uency is the n
alte red by pulling the rope
which flexes the whips at the
top of the anten na. For
example, if the measu red
resonant frequency is too
high, the wh ips are extended
more, thereby lo wering the
resonance point. If there is, at
firs t , not enough range in this
adjustment, the anten na is
lowered and the number of
coil turns is increased. Once
the desired resonant fre
quency is attained, this
antenna is terminated while
the other radiator is adjusted.
A slight "tweaking" of the
first antenna now completes
the adjustments.

sys tem was superimposed
over the grid of parallel
ground wires (spaced ten feet
apart) whic h were used for
the horizon ta l phased array,'
the image plane is connected
to this grid by soldered cross
overs at the median grid wire,
as shown.

Table 1. Antenna dimensions.

support structure, made of
the antenna moun ting base
and the post mounting base.
The su pporting post is raised
to th e vertical position and
then lowered into the pipe
base to complete the antenna
su pporting structure; this is a
two-man job.

Antenna Erection

As shown in Fig. 4, the
an tenna is pivoted at the base
on a 5/16-inch-diameter bolt.
The antenna can be "walked
up" - easily by two men or
with grea ter strain by one
(young) man. If I am that one
man, I prefe r to use a rope
hoist. After erection, the
anten na is held rigidly in
place by two hose clam ps
whic h are t ightened around
the a nte n na a nd t he
supporting pipe.

The coaxial fccdline passes
up ward through the antenna,
and its shield is connected to
th e lower section of the
rad iator, both at the feed
point and, by means of a
length of fl exible braid, a t the
base of the radi ator. Here, it
is co nnec ted to th e cente r of
the sys tem of gro und radi als.
The coax ial cable is then
buri ed so that it becomes a
part o f the radi al image plane.

The Image Plane

Sevic k and others have
shown that a large nu mber of
grou nd radials is required if
an effect ive image plane is to
be achieved in localities
where the soil has but modest
electrical conductivity.

Guided by this previous
work an d by the dimensions
of the available plot, I chose
to use for each vertical
radiator 73 radials (50 radials
plus the coaxial feedline),
each having an approximate
length of one-quarter wave
length. The image plane took
the form ..hown schematically
in Fig. 5. For clarity, not all
of the wires are shown in the
sketch. Since this vertical

/

The Antenna Support

It was desired that this
vertical anten na be placed in
an unguyed position in the
bac k lawn o f a ty pical
su burban lo t. Accordingly, a
21-foot length of 2Yl-i nch
(nom inal) steam pipe (2-7/8
inches o.d.) was mo unted in
the ground to serve as a
suppo rt ing post. Inasmuch as
this was to be an adaptabl e
installation for future exper t
mentation rather than a fixed
arrangement, th e supporting
pipe was mounted in such a
manner that it could be rc
moved without disturbin g the
buri ed system of radial
gro u n d wires. This was
achieved by telescoping the
su pporting post into a three
foot length of three-inch
diam eter coated steel tubi ng
buried in th e vertical position
as shown in Fig. 4.

It will be seen tha t the
antenna is pivoted a t the base
on a 5/1 6-inch-diame te r bolt
whic h passes through a length
of two-inch-diameter steel
tubing, which is attached to
the base for the supporting
post. This tubing, which
projects approximately four
inches above the ground
surface, is assembled against
the post base to form a rigid
assembly before being cast in
concrete as shown. Th us,
when completed, t h is
assembly forms a rigid buried

"<In lIASE
____ ! " 00 COATED STHL rue,,,,,

/' LE 'OHM)"

which makes th is an tenna
sys tem practical is the
method of luning the radiator
to resonance from the ground
level. Usua ll y, a roller
induc tor or other tuning
method is necessary at the
base o f the an te nna, wh ich
sacri fices mechanical and
el ect rical fl exibil ity. Re
member, you want to have
the antenna self-resona nt so
that, in effect , when the feed
line is connected, it works
into a resistive load.

The desired luning is
achieved by means of an ad
justable lop-l oadin g arrange
ment mad e o f two Ci tizens
Band whips which project
fr om either side of the top of
the rad iator. Lengths of
ny lon cord arc attac hed to
the ends of these whips and
pass through awning pull eys
which are suppor ted from the
mast by a hose clamp. A
length of ny lon cord runs
down the mast to the ground
level. Pulling on this cord
flexes the whips from the
hori zontal positon to the
circular configuration shown
in Fig. 3, thereby producing
t he desired variation of
capacitance between the top
of the an tenna and ground.
Th is ad justment is sufficient
to cover the en tire 75 meter
phone band without changing
the coil inductance - a very
useful capability .
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one would expect the ioni za
tion to be more uniform, or
"smoo ther," so th at the low
angle antenna sys tem wo uld
come into its own, pe rha ps
p ro d uci ng s ubsta nti a lly
st ro nger signals th an the
h igher -an gl e h o ri zon ta l
system. If this proves to be
true, it would explai n much
of the conflic ting data wh ich
has been reported down
thro ugh the years regardi ng
the effec tiveness of vertical
a n te n na systems on 75
meters. -

Fig. 6. Toroidal matchtnq
transformers.
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been ope rated as a .wo
element phased array using
the same delay-line switching
manifold as has been USed
with the horizon tal svstcm.?

Electrically, the operat ion
is as expec ted. Swrs are below
1.1 for all combinations of
the rad iators. The front-to
back rat ios are consistently
a bove 10 decibels. The
phasing is monitored by the
Lissa jous pattern on an oscll
loscope. The in-phase, quad-

o
rature, and 45 patterns are
as expec ted .

As mentioned earlier, de 
tailed comparisons with the
horizontal array are planned.
Preliminary results indicate
that, for short-distance (out
to fi fteen miles) ground wave,
the vertical system is con
sisten tly st ronger. Fo r dis
tances o ut to abou t 200
miles, the horizontal system
is su bstan tia lly st ronger. For
distances greater than 200
miles, the vertical system is
stronger only if pro pagat ion
condi t ions are favo rable. It is
my feeli ng that th is will be
stro ngly dependent upon the
su ns pot cycle. It wou ld
appear tha t the lo w-an gl e
refraction for thi s relativel y
long wavelength radi ation
may d epend upon the
"s moothness" of the iono
sphe re. If this is true, one
might expec t inferior per
formance o f the low-angle
(vertical) system dur ing sun
spot lows when the ion ization
is "rough, " producing exces
sive scattering d uring the
oblique-a ngle refraction. As
the sunspot cycle improves,

Operation

This antenna system has

an t e n na to the 52-Qhm
sou rce .

Since the frequency used
is relatively low, the t rans
formers were wound with 15
turns o f zip cord o n a 2·i nch
dia mete r to ro id a l fo rm
(T-200) . These un its were
connected in the autotrans
former mode, and, for each,
th e t ap was adju s ted
empirically using the noi se
bridge. Residual indu ctance
was tuned out using series
capaci to rs. The details fo r
these transformer connec
t ions are shown in Fig. 6. The
input resistances were each
adjusted to 50 Ohms.

dimensio ns that probably the
fe edpoint i m pedance of
antenna no. 1 will be greater
than that o f antenna no. 2.
Thi s is surm ised because,
viewed as a d ipole-image
antenna system, this feed
point is probabl y further o ff
ce nter than is that for
antenna no , 2. This proves to
be th e case - noise bridge
measurements indicate this
feedpoint resistance of no. 1
to be 70 Ohms, whereas that
for c o nfiguration no. 2
measures 40 Ohms. Rather
than change the antenna
dimensions to realize an input
resista nce o f 52 Ohms for
eac h, it is simple r to util ize
b ro ad band toroida l trans
fo r me rs to match each

power (5 Watts), because it was
all I could alford, and nearly
quit amateur radio. I guess I
could fill page after page about
lost contacts and no contacts
because of QRM from the real ly

I'd be interested in letters from
readers with ideas on how to
work DX without spending a lot

use?
These th ings will not solve

all the problems of amateur
radio, but I feel that they would
help the Novice operator in two
ways: He will be able to aflord
the equipment to operate and
he will therefore retain his jn
terest in amateur radio.

Maybe somebody agrees
with me-maybe not. Anyway,
I've said it and I believe it .

Lewis M. Todd WB5SYP
Natchez MS

Continued on i»fJe 83

t enjoy amateur rad io. I know
it Is growing because there are
more hams in our area than
there have ever been. With this
growth, there have been grow
Ing pains. I have some sugges·
trona for helping:
1. Manufacturers are putting
more and more into each radio .
Why not start with a radio that
is one band (40 meters) and
operates CW only? Then, as the
amateur progresses, the radio
would have add-on accessories
to increase the number of
bands and add 55B and other
such Items to upgrade the
equ ipment.
2. Why don't they allocate band
segments for 10w.power (QRPp)

•
•
•

... ' "'.- .

•

"strong" stations on nearby
frequencies.

It seems like this letter has
started one way and is headed
somewhe re else, but the point
is: " How can the average per
s o n afford an A·1 rad io
station?"

.. -, "1 '.. .. . '.• •
h',>, '., { .. ,:, .,",

•.. c ..

.' , J, "C ' l")' ~-•• - - • ~ . >

from page 75
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The Full Spectrum of VHF
SCR1000-StandardoiComparison

In Repeaters -Now Available with Autopatch!

180 Day Warranty

The SCR1000/SCAP Combination - A New
Dimension in Autopatch Repeater Performance

IkKIer chU Si$ vitlw 0 / SCR 1000 "'"" AU'O~fC/I insr.lJ«J

• Normal patch, or secure " reverse" patch
• 3 dig it anti -falsing access - single dig it dis

connect
• 3 digit on-o lf control of repeater transmitter
• 4 sec. t ime limit on access

Now Spec Comm has ta ken the hassle out of putting a n
au lopa tc h re pealer o n the a ir! The SCR1000/SCAP is a
fully se lf-conta ined 30 watt re pea ter wit h bu ilt-in
autopatc h and land l ine con trol. You simply p lug in
the phone l ine, hook up the duplexer, and you ' re on
t he air! The usua l mo nt hs of prob lems are eliminated !
The SC R1000/SCA P has been metic ulou sly engineered
to prov ide the sm oot hest performing patch together
wit h a positive la nd line co ntrol of t he repeater. Just
look at a ll these features:

• Buil t-in adjustable t ime-out function - pat ch
shuts down in 30-90 sec. if no carrier is rece ived

• Wide rang e AGe on aud io input and output
• User can mute phone line audio simply by key

ing his mic button - prevents embarrassing
language from being repeated

• Patch access and repeater control - either
over t he air or over the land line

The SCR 1000/SCAP is a complete Autopa tc h Repeater - fu ll y assembled, set-up and checked
ou t in o ur la b. As wit h a ll Spec Co mm products. a ll wo rkmansh ip and components a re of the very
highe st qua lity . The pr ice? A very rea sonabl e $1585.00 complete wit h FL-6 Rece iver Pre 
Selec tor ($2080 w/WP641 Duplexer). Get your o rder in ASA.P.

Call or wr ite today and get the details! SPECTRUM
......------------1055 W. Germantown Pk.. _
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/FM Repeater Equipment
Quality Speaks For Itsell!

See what our customers halle to say about the SCR1000
-.•. The qUlllity 01 'h" .wio ill unWl~.b"- • t rue mprodudion 01 ,he in
PIIt. /I ,..'Iy l10es SOllnd lik . simp"~ . The~r un.i//wiry 01 our~

lrum .,..,.... i'll' lenl ,...~ the "'oloro" .Y.'II'" '"'""d in s,,"'iclr. W.
/I.... 24 w. rr. 001 01 our dupl• • ." W. " II ".". f./~ in 10 ... ..il" 1'0""
mllchi,.. . . • AIJllin. 'ha"k you for II,. ••c.I,.,.,pI.c. 01 f'qu ipmllnr. W".,.
c.r.llnly fl llIl1 ,h., " II pu,chu«lll Spe<crtum 1000 R"P'1".'. H

Jim Wood W3WJK
Mars, PA1~

· You " .... " product ,he,m~ '''"'' _I. ,,,. S/WCilQrio". you o:/. /m .•.
In ,,,. ffICe~ you haW! II . ,,,,..,, t"" i",.,mod i . negligible . . . w. ".".
mil", 0'11« repeIllllrs bo,,, "","r.vt III1dcomm~i.' in the II,.. lind ..01 ~,

flO problem ... 'n cloaJIIg. ' would /''''0 "'""")'011 Po,ptOduclftg II ptOdllcl
III.'~ ..".1 Is ..PKtH 01It 'n t ills _lid Oftll.~ ".,• .,.., he ~,.
tor: "'" Out group "n Hugll, ."d -.e.,11flJ au' mon.,. 1I'Otf/l. N

Jim Todd WA,~HTT

0,,11.. TX

"T" . ~I•• r /• • xce llent: typ lcelly, If e 2S-w,,1t mobil" Clln h"er Ih"
m.chln. (running 100 w. tta out o t th . dupl.xerl, h" C8n g"t In to /I. Th. t'.
pr.tty good, I must say, Although I'm on e IS-kHz "splinter" be tween t wo
BIG rep••ters, we don 't h IVe eny ed/ecen t·chenn.1 prob lems with the
SCRIOOO's rec.lv.r ,. , e"hough the "Iocer 19179 group has heed"ches
from their r.pee ter's rec.lv.r wh. nev. r e mobile oper. tlng ' 46,205, lour

I~.J, In Ih"lr lire" keys up. And their mechln" is fo l8lty "commerclel" ,
Needl. SS to S8Y, Ihe 8udlo qU8t1ty o f Ih" SCRIOOO Is pretty sp.ctecul.r.
SWitching from Inp ut 10 outpul, . v.n M. llss" Manchester can't t.1I th. dlf·
'efenCe - end ne lth.r cen I."

S. Katz W B2WIK

• The SCR1000 - simply the f inest repeater available on the amateu r market , . , a nd ofte n compa red to "cornrne rcial" units selling fo r 3 times
the price! This is a JOWt. un it. with a very se nsit ive & se lect ive receive r. Inc luded is a built-in AC Supply. CW IDer, full metering a nd lighted sta tus
ind ica to r/co ntro l push-buttons, c rysta ls, local m«. etc. Also provided are jack s for emergency powe r. remote control , autopatcb. etc.
• A full comple ment of options are ...... i1..ble: Touchtcoe" co ntro l, Duplexe-s, Ca ble, 'Pl', HlllO Power, Autopatch, Rac ks, etc. Plea se Inquire
• The Spec Co mm aepe..ter S'I'stem . iI so und investment . . available on ly by direct factory order, 5103500 wlFl-6 (S95O,00 w/o Fl-6)

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES & ACCESSORIES
All equipment assembled & tested. For 2M & 220 MHz.

SCT 110 XmtrlE.clt..- Boerd
• 7 Of 10 Wte. Ou tput
• In rinlte VSWR proof
e 'true FM to< e.c. audio quality
• N..... Design - spe<:: i ticall y tor con1inuous rptr ,

s.rvice
" Very 10.... in ......~it" nois,,"
• Spurious · 70 d B
" WiI~ .000l5% .tel. $135.00
e BA·10 30Wt. Amp board &. Heat Sink . 3 Me lPf

" reI. p",r. ilensor. 161.95

WPMI Duple. ..
" Su per ior Bend Pass/Bend Reject design
" Provides g'e" relection 0 1 "out-ct. b"rld"'

''9na l•
• btrern"ly easy to edlust
• - 93dB Iyp. i$Oletion. $-495.00 (tUlly ckd. oul

"'ISCR 10001. 2·RG9 Cebles: $30,00.

SCTll0 Trenamm..- A.."mbly
" SCT110 mounted in sh.elded houSIng
" Sa.... e. used on SCR1000
" Complet.ly umtlld ", 'F.T. caps. S0239 CQnn
" 10r lOW!. unIJ S199.ilf>. Add $65.00 for 3Owt. unit.

10250 ID • Audio Mt".. Board
" Adjust.b le 10 tone, speed, level , timIng evere
" 4 Input AF M,.er & l oeel M ic amp
" COR Inpul & . m tr. ~ojd
• CMOS log ic; PROM memory-250 bits
. Up to 4 di tlerent 10 c~annelsl

" M. ny other fe atu,es, Progremmed $85,00

(1 chen.)
• l acel Mlc: $15.95

Send for Data S heets l

FL·8 Rcvr. Front·End FIU.rlPrump
" Low·noise preamp combined .... il~ 6 section

I llter
" Provides tremendoos reieclion or " oot-ol 

barld" signals
" b l ,emely ~elpt ul ilIt slI", ....nh many nearby

tr illnsmill " ..
" Gillin; ilIp" . 12dB
• Selecl ivit)" .2QdB • ,",2.0 MHz; «)dB 0 ,",5

MHz ltyp.)

• $85.00

SCAP Au1~tch Boerd
" Provides all ba sic eutopelch l unct ions
• See reatures on opposUe p.ge. $225.00

RPCM Bo• •d
" Used ....'SCAPboard to provide "Reve..e Patch"

and land·llne control ot rpt r.
e Includes lend line " . nswerlng '· circuitry. $19,95

SCR100 Re<:"lv" r Bo.rd
" Wide dynamic renge' Great ly reduces

ovenoec. 'desen,.,' , and 1M.
" Sens. Q,3uV/2OdB at
" Sel, ·6dB 0 :r 6.5 KHz, -!lOdB @ :r 30KHz,

l· t lOdB ....'Opl. 6 Pole Fit, .)
b c. eud io Quelilyf f aat squelch I $115.00 "",,"1.
Add $ 16.e!i lor 8 Pole Filr.

SCRI OO R..-:eiv..- ......"""01'1'
" SCRloo mounted In shielded houSlnO
• Sa.... U used on $CRl000
" ComDletely esmtlld. w/F .T. caoa, S0239 conn.,

AF GAIN POT, .Ic. $165.00

CTC100 CORITI....rIControl Bo"rd

• Comple le CO R circu itry
• Carrier 'H. ng' & T.O. Timers
• Remots .mtr. control
• 100% Solid Stete CMOS logic
• Many otl>lIr raetures $35,00

TRA·1 Tim« RnM Annuncl"lor Boerd
" Put. out e tone " beep" on rpl r. • mlr. ep". 1 NC.

ell. rcvd.•'9nal drops - t l>us allowIng Ii....

lor tNeek...
• RMoet. rplI. time-out l im.. wilen tone Is emitted
" ot.djualllble tl..... deley and tone dutetlon
" Typlce lty uMd ",II~ CTC100 end 10100
" $20,95 (Add $t8.00 lor Inst. & ck. 001 In

SCR10001

COMMUNICATIONS
(SIIip.lHandl. - $3.50, PA residents add 6 % tax)

----------Norristown PA 19401 12151631-1710------------"
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-and under $201

Phased Verticals

of coax which creates the
phase shift between the two
vertica ls) is connec ted be
tween each vertical. T he
length is If:.A on the operating
freque ncy* for a phase shift
of 180". Another piece, any
length , is co nnected to either
vertical and run into the
shac k.

2. See Fig. 2(b). T he phas
ing sectio n of coax is con
nected between each vertical,
as before, but the length is
now 1A on the operati ng fre
quency. * Th is will provide a
phase shift of 0°, or, in other
words, the verticals will be in
phase.

3. For more elaborate
systems, run two lines of
coax, equal in length, from
each vertical to the shack.
Then you may either add a
YlA * piece of coax in o ne
line, as in Fig. 3(a), for a
180" phase shift, or add noth
ing and con nect the two lines
t hen and there , for a phase
shift of 0", as in Fig. 3(b).
The advantages of this system
are that you may select the
phase shift between the verti
cals and, therefore, the beam
head ing from the convenience
of the operating posi tion.

"Keep t he velocity f acto r in mi nd
w hen cutt ing for RG-58/U or
RG-8fU.

Erection of the Antenna

Any vertical ante nna sys
tem shoul d be used against a
good ground system. T he
easiest way to achieve a
ground system on a roof is to
lay a system of radials (wires
run ning ou t from the base of
the antenna on the roof). For
this antenna, the length of
the radiators sho uld be 17' 7"
for best performance at 14.2
MHz. The antenna will oper
ate bot h ends of the 20 meter
band with the 17' 7" radials.
Any where from 4 radials to
, 20 and up are acceptable.
The antennas at LA~BP each
have 7 radials. (The perfor
mance is quite good.) T he
radials should be laid out
with the same angle betwee n
them {l.e., for 4 radials, t he
angle between should be 90",
fo r 6 radial s the angle should
be 360/6 = 60", etc.). This is

The Coax ial Harnesses
1. See Fig. 2(a). The 180°

ph asing sect ion of coax (piece

Th e T heory Beh ind the
Antenna

As the name suggests, the
phased vert icals system uti
lizes two identical vertical ra
diators, which are ei ther o ut
of ph ase by 180°, thus pro
d ucing the rad iat ion pattern
shown in Fig. l Ia), or are
exactly in phase, produc ing
the radiatio n pattern shown
in Fig. 1 (b). It can be said
tha t th e ante nna can beam in
four direc tio ns. Fo r exa mp le,
in Fig. 1(a), the vert icals are
lined up with the north, so
you have the beam headings
N/S. You can also select the
pattern shown in Fig. 1 (b),
E/W.

(Does n' t even this amount of
gain outperfo rm those "bar
gain yagis "?) The main angle
of radia tion is vertical - very
impor tant for OX wo rk. The
directiv ity is bidirec tional , in
t wo direc t ions. As an added
attr action, the beam heading
can be changed by 90°. This
is done by phasi ng cables, bu t
more on that later.

_ O I RECT i V I T Y_ B
•

O' PHASE SH I fT

How much use d? ... That's
just as bad ! I' m a Ge neral
wi th a Novice's bankboo k. I
can't pay that muc h! Wh at
I'd like is a nice inexp ensive
antenna which performs nice
ly on DX, say, for und er
twenty doll ars. I'd like it to
be easy to constr uct and o p
erate."

Obvio usly, if you've taken
a loo k at the prices for alumi
num tubing, a three-element
hom e brew yag i is n't t he eco
nom ical answer. And the
neighbors might not appreci
ate a quad . If these two re
strictions ap ply to you, my
antenna is fo r you.

I' m talking abo ut a pa ir of
phased vert icals. Th is anten na
has a 3 d B gain over a dipole.

-

*
-"'. ,
,~ ..

s

•

Fig. 1.

For Easy DX

C o n gra t u lat io ns! Your
General tic ket has fina l

ly arrived from the FCC gods.
Now yo u can opera te tho se
segments on 80, 40, 15, and
10. But mos t interest ing is
the privil ege of operating on
the 20 meter band.

After a few days of listen
ing to th e most interesting
HF band, vou will notice the
following: Most of the boys
who rea lly work DX well will
not be using a d ipole. Th e
most common antenna in this
group is the famous three
element beam.

No w, you will th ink,
" Boy, I'd rea lly like a three
cle ment bea m! How much is
one? Oh , that much?!

8iIJ Desjard ins W I ZY/LA\1B P
Heggevelen 17b
1481 u
Norway

• 2



Parts List

2 tou r-teet lengths of 2" x 3" stock or equivalent
24 beevv-d ut v cable straps or brads
2 five- meter pipes, %" in d iameter or larger (aluminum,

steel, or copper)
2 coil forms, 1" in diameter (6-1/3 turns,6 turns per inc h) (L1)
2 woodscreweyebolts
1 approximately 120' of #20 or larger wire (radials)
1 required length of RG·5B!U Of RG·8/U

TO J2

Fig. 21e).
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maining side of the co il along
with the radi als !

Fig. 31b).

Conclusio n

After fou r months of use
a t LAQBP, we found a 10 dB
i m p ro ve m en t in sign al
strength over the dipole.
Also, wit h th e beam lob es
pointi ng at E/NE and S/SW,
many Japanese stations have
been worked along with VS6s
and VKs. •

rc
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Fig. 21b).
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"don t get an accurat e length
when you are worrying about
fa lling. If you want to be
sure, cut the phasing section
inside.

Sinc e the cen ter of th e
coaxial cabl e is d irectly con
nected to the coil, the coax
should be tacked down to the
baseboard to lessen the strain
o n the coax-to-coil connec
tio n. Don 't fo rget to co nnect
the coax ial sh ields to t he re-

Fig. 3Ia).
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Coaxial Wiring

The actual coaxi al wir ing
should be del ayed unt il t he
vertica ls are in th eir penna
nen t berth. T he n t he line
fro m t he sys tem (either ver ti
cal) to the shack can be c us
tom cut To be su re of accu
racy, hav e the phasing sec t ion
precut before you go up on
th e roof. Sometim es you

radiator. Now th e verticals
are ready for mounti ng.

When mounti ng this sys
tem , the general ru le of "the
higher the better" applies.
But if t he optimum co nd it io n
of a small, flat area of a roof
is not o bt aina ble, the system
is perfectly at ho me o n the
ground. Give it a try !

The most important factor
to keep in mind when selec
t ing a place to mou nt is to
keep t he vertical s !4X a pa rt
T ry to keep th is as close to
~A as practical. Agai n, if ~A
is not pract icabl e, give what
ever is practical a t ry !

Constr uct ion

Whe n getting together the
materials for th is projec t, I
was careful t o use very easily
o bt a ina ble materials. I t h in k I
ach ieved this goal with some
to spare.

T he two verticals arc iden
tical in every respect T he
ver tical radiato rs are mounted
on base boards, each board a
four-foot 2" x 3". T he
"pipe" is fastened to the
boards by cabl e straps spaced
every six inches fo r three
feet. (Heavy-dut y brads are a
good substitute fo r the cable
straps.]

Now that each radiator is
mounted on its own board,
the next ste p is to mou nt all
t he ot her com ponent s wher
ever t her e is room. T he coil
sho uld be mounted as close
to th e bottom of the radiator
as possibl e, and an eyebolt
[woodscrew type ) should be
placed six inch es be low t he
coil. At th e bottom of the
radiator, there should be a
low-resist ance clamp. A pos
sib ility is to use a properly
sized hose cla mp.

The next step is to solder
o ne e nd of th e coil to t he

just a recomme ndation, and,
if it is impractical to fo llow,
it can be disregarded. Since
each rad ial is 1 7' 7" an d the
a nte nnas are spaced at about
five meters, t he possibility of
2 radials overlappi ng (o ne
fro m eac h vertical) is good. If
this is t he case, by all means
splice t he two together. Th is
should increase the size of the
ground system fo r both vert i
cals.

classes to the ir members .
Beginn ing in September of
1978, we at Cedar Cliff High
School in Camp Hill, Penn
sylvania , wil l be trying
somet hing which may be of in
terest to you and any teachers
who are a lso hams.

A few months ago, Tom
Rutland K3lPW and I came up
wit h the idea that amateur
radio need not be restricted to
the ranks of extracurricular ac
tivities. It is a known fact tha t
many people end up in certa in
vocations due to their involve
ment with amateu r radio. We
used th is fact to propose that a

Continued on page 85

CREDI T WHERE D UE

about anything they really
want. Our recent reader poll
sho wed tha t the average 73
reader spent almost $1,000 last
year on ham gear . . . and that's
an a ve rage! Perhaps I should
write more about ways to use
your ham smarts to make
money . . . other than writing
articles for 73. - Wayne.

L..--__I
Ma ny hig h schools in the

count ry ha ve amateur rad io
clubs as extracurricu lar ac
tivities , and many of these
clubs offer code and theory

I
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turers are able to make enough
expensive equipment to set
ura te the demand, l suspect
they will continue to concen
trate on it. On the other hand,
with it being so simple to make
extra money. a fair percentage
of the hams are able to buy just
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Continued on page 79

of money. One good way is to
stick to CW . . . some of the top
certificate hunters and QSL
nuts are running relatively low
power and making out jus t fine.
Until such time as menutec-
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Karl T. Thurber, Jr. W8FX/4
233 Newcastle Lane
Montgomery AL 36117

Fig. 1. Matchbox showing added components. Relay, RY1, shown in the transmit position;
Bandswitch, SW1, shown in 80 meter position. *COQX output, additional 6.3 Vac transformer
added.

increased capability
for a classic coupler

Modernize

t h e Matchbox!

Ce rta in pieces of ham gear
simply never become

outdated, becoming classics
in their own right. They arc
items which it is wise to keep
for their all-round utilitarian
value. One of these is the
Joh nson Viking Matchbox.

The Matchbox series of
antenna couplers was intro
duce d in t he mid-fifties to
match prac tically any an
tenna impedance and line
configuration (open wire,
coax, or single wire) to a 50
to 75·0hm transmitter and
receiver. The 275-Watt and
l -kW models were produced,
both with and without swr
indicators. (Very similar units
are available today from Nve
Viking.) T he Matchbox is a
real gem , being capable of
matching balance d lines of 50
to 1200 Ohms and un
balanced loads of 50 to 2000
Ohms, with an ability to tune
out large amounts of reac
tance, the amount depending
upon the line or antenna re
sistance and frequency.

Dating from my Novice
days in 19 55, I had an old,
beat-up 275-Watt box (with
swr bridge) whic h had seen
much, much hard service and
was in defin ite need of reno
vation. The first step in re
habilitating the unit was to
dean up t he cabinet interior
and exterior (who needs a
maroon cabinet"}, remove all
hardware, and carefully spray
the cabinet with a dull-gloss
gray enamel. The meter in my
unit had seen better days, so I..
replaced it with a high-q uality
100 uA meter obtained from
a local surplus house fo r less
than $4.

I also have a Tempo 2020
t ransceiver in use, meaning
that the receive-transmit
switching fea ture of the
Matchbox is not required .
Therefore, 115 V ac is con
tinuously applied to the
Matchbox T/R relay, when
ever station power is applied,
to lock the unit in the trans-
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Fig. 2. P & H ModeJ A R-l linear switch. *2- or 3-position coax
switch may be installed to allow antenna or antenna/dummy
load selection. **AJJows selection of straight-through
operation or routing antenna/dummy load through Matchbox
coupler. (SWl is an internal part of the P & H switch and is
front-panel mounted.] tor switches would have to be

mounted on the front or side
panels.)

Fig. 3 shows the overal l
station rf wiring at my instal
lation.

The resultant combination
IS rather satisfying and very
versatile and is quite similar
to the features of the Drake
MN-4 Tuner, but with wide
range impedance matching
capabilities. -

transformer which powers the
P & H switch. A 2- or 3
position rotary rf switch can
also be installed to select
between antennas and/or a
dummy load, if there is no
objection to drilling the
panels to install the rotary
switches and additional
coaxial connectors. (If the
remote directional coupler is
bolted onto the rear apron,
blocking much of the rear
panel space, the rotary selec-

Fig. 3. Author 's rf station wiring. "See text for details.
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t he M at chbox. Fig. 2 shows
the diagram of the P & H
linear switch .

I f such a handy gadget as
the P & H AR-1 unit is not
available, there is sufficient
room inside the Matchbox to
install a DPDT ceramic trans
mi tting-type rf switch to per
form the Matchbox in/out
switching. This would cllmi
nate the need for the 6.3 V ac

I ~Y I
I
I
I
I
I,50-239

6.3v~c

c lIt I-_~~ " HeMOOX OUT

sw,U

( ./'- ,

' R A ~ S C C ' V E R

· . ~ Tt ~ ~ . IS I OR
CO.. ,w ITe M

mit mode. This also provides
a source of 115 V ac inside
the Matchbox for another
purpose - see Fig. 1.

I have long possessed an
other classic, an old P & H
Model AR-1 linear ampli f ier
in/out switch, a handy l i ttle
coax-switching box con
taining a 6.3 V ac relay . I t is
designed to provide selection
of linear amplifier/"straight
through barefoot" operation.
The unit can be provided
with 6 .3 V ac power from a
small filament-type trans
fo rmer mounted inside the
Matchbox, receiving its power
from the 115 V ac going to
the T/ R relay. The P & H unit
is mounted atop the Match
box and is used to provide
tuner "in" and "out"
switching. A coax switch,
mounted at the antenna input
coax connector of the P & H
switch, allows switching of
multiple antennas and/or a
dummy load, either directly
to the transceiver or through

new course be offered in our
school's currtcutum and , for
the first time during the 1978·79
school year, we will offer a
course en titled "Amateu r
Radio ."

The course wi ll meet for two
c lass periods per week
(az-rmnute periods) and wil l run
for the entire school year. All
students complet ing i t
successfully will receive 2/5
credit toward their graduation
requirements . (A class meeting

PERCENTAGE PLAY

Continued on page 87

I n your March. 1978,
editorial. you ask why hams
feel a responsibi lity to get in
volved in cleaning up CB while
we show no interest in CAP or
the police frequencies. In the
recent AAAL survey. half of all
hams responding indicated
that they are also CBers. I'm
sure your 73 poll is producing
similar results. I am confident
that a similar survey would
show that the number of hams
who are pol icemen or CAP
members is tiny by compar-

11....-_--------115 periods per week for the en
tire year is worth 1 credit
toward graduation.) All
students will be given the
Novice exam at the end of the
first semester and, hopefully,
many will progress to the
Technician or General licenses
by the end of the second
semester.

We have hudqeted for and
expect to be using Heath eqvro
ment and the 73 code tapes and
study guides.

Anyone wiShing information
on the structure of the course
and our results with it can con
tact me at t he school.

Fred D. Smith, Jr. K3MOA
Camp Hill PA
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the supermar ket;
two cabinet door magnetic
latches from the hardware
store;
one coax ial con necto r, chassis
type, 50-239 from Radio
Shack;
one 19-inch piece of mu sic
(piano) wire from a hob by
shop, or one 19-inch piece of
brass welding rod from an
au to supply or repair sho p;
screws and nuts and/o r alumi
num pop rivets, as required,
f rom the hardware store;
spacers (if needed ) f rom the
hard ware store.

Open the can of sausage,
discard the lid, and eat the
sausage (it 's abo ut time for a
cold beer, also) . Wash and dry
the can. Drill a 3/4-i nch hole
in the center of the botto m
of the can to accommodate
the 50-239 con nector.

T e m porarily insert the
thread ed end of the con
nector into the ca n from the
outside . Using the co nnector
as a templ ate, center punch
the four connec tor mounting
holes. 5et aside the co n
nector and drill the four
1/8-inch holes wh ich you just
marked in the can.

If your magnetic latch es
have mounting ears, bend the
ears to co nform to th e inside
of the can. For latches with a
single mo unting hole in the
center, a co uple of spacers
will be required between the
latch and the can to prevent
distort ing the sha pe of the
can.

Magneticall y attach the
two latch es to a narrow iron
straightedge at approx imately
the distance apart equal to
the inside di ameter of the
can. Lower the latches into
the can with the straightedge
resting across the rim. Adjust
the latches so that the fl at
sides of the latches touc h the
inside wall of th e can 180
degrees apart. Using an ice
pick, mark the cente r of the
latch-mounting holes with
sufficient pressure so that
you can see the mar ks from
the outside of the can . Now,
from the outside of the can ,
center pu nch and drill holes
for the screws or pop rivets to
be used in mounting the

up your mind whether it's
going to be a 5/8X o r a
collinea r and where to mou nt
it. Maybe you just don' t want
to drill holes in your car.

Whatever the problem, the
solution cou ld be the sausage
can antenna for 2 meters.

As a 1/4)" vertical ground
plane antenna, it perfor ms
well. Th e swr will be acce pt
able fro m 146 to 148 MHz
u t i li zi ng the instructi ons
followi ng, and, wi th a li ttle
cu t and t ry, it can be red uced
to 1.1 :1. Thi s is a construc
t ion pro ject. The design is
very basic and can be verified
using an antenna book.

So often, it seems, con
struc t ion pro jects make state
ments about cos ts in rel ation
to what's in you r junk bo x.
Now, no two junk boxes are
the same, and so me hams lack
the experience or knowledge
to substitute. T he building of
the sausage-can anten na will
only cost a couple of dollars
even if you must buy all the
materials.

Obtain the fo llowing:
one 5 oz. alu minum can of
Armour Vienna Sausage from

ducky. Your r ig is nor mally
in a second car, but you're
going on vacation in the
fa mily car and are looki ng fur
a temporary 2m antenna to
work those repea ters across
country. Perhaps your pro b
lem is the need for a mobile
anten na unt il you can make

•

T".

MAGNET W'TH M AGNET WIT H S'NG LE HOLE
~O R M E!l EARS OR US ING SPACERS

Fig. 1. Sausage-can antenna.

The Miserly Magnetic
Antenna

-make this sausage-can magnetic mount

D o you recognize one of
these problems?

You just got a new 2
meter rig or fin ished building
that Hot Water 202 and are
anxious to go mobile. You're
going mobile wi th that
handle-tal kie and wan t some
thing better than the rubber

Donald A Chappell W2A ZD
48 Winn ie Lane
Pough keepsie NY 12 60 3
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magnetic latches.
Next, file or cu t away the

rim on one side of the can
halfway between the two
magnets to allow the can to
be set down on a fl at surface
with the coax in place.

You are ready for assem
bly.

Insert the threaded end of
the 50-239 connector into
the can fro m the outside and
po p rivet or screw it into
place. (Alumin um pop rivets
won't rust If screws and nuts
are used, get nonferro us

types .) Then fasten the
magnetic latches o n the insi de
wit h screws and nuts or rivets
fro m the ou tside, again using
your iron straightedge for
correct pos it ioning. Solder
the music wire (a small brass
welding rod won't rust) to
the center lug of the 50-239
connector.

If mus ic wire or other
ferrous material is used, spray
the wire after soldering with
clear or no nmetallic pa int.

Connect your coax to the
con nector inside the can using

a PL·259 connector. Place the
sausage-can antenna on top of
the car, an d run the coax
through a window or fly to
the 2m transceiver. When the
radio is not in the car or,
more importantly, whe n the
car is parke d, toss the an te n
na inside.

The sausage-ca n antenna
has been made and used by a
num ber of hams in my area
with good success. Th e alumi
num can does not rust, is
lightweight, offers li tt le wind
resistance, and is easy to

work wit h using the simplest
of tools. T he magneti c la tches
ho ld well on a variety of cars,
from VWs bounci ng across
country to a wooded field
day site to a full-size car at
top high way speeds. This
antenna has also been effec
tively used on a car with a
vinyl top by mou nt ing it on
the t runk dec k just behi nd
the rear window.

For an easy o ne-eveni ng
project that will perform very
satisfactorily, bu il d a sausage
can ante nna. •

".....",....
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2729 Indep en dence Ave.
Quincv MA 021 6 9
(6 17) 4 79 ·8 900
Store Ho urs
Daily 9 -9
Sat. 9-5

Regency HR·2 , A
Regency HR-212
Regency HR-2B
Regency HR·31 2
Regency HR-2MS
Heathkit HW-202

Sta ndard 146/826
Tempo FMH
Trio /Kenwood TR2200
Trio /Kenwood TR7200

'37

Clegg HT-146
Drake TR-22
Drake TR-33 rec , onl y
Drake TR-72
Genave
Heathkit HW·2021 rec. onl y

IcomjVHF Eng
KenjWilson
Lafayette HA-146
Midland 13-505

NOll' II you do nOl know ty pe of rOO'o. or ,f you, radio " nOI lined. give lundam ental
ftequ ency. formula and loading capac rtance,

CRYSTALS FOR TH E1C·230SPL ITS1 NSTOC t< 13 .851111 MHl . 13,B84444M Hl . 13917178 $5.00 Each

Any two meter crystal not listed above can be specially ordered for $5.00.

SOUTHEASTEAri
""IIIIUNIIII""N.

We c an ~hip C.O .D. f irst class mail. O rders c an be paid by: c hac k, m oney o rde r, Master Charge, or BankA mer ica rd.
O rders p repa id are sh ippe d postage p aid. Phone o rders a ccept"d. C rystals ar e g uara nteed f o r life. Crvsta ls a re all
$3.45 each (Mass, residents add 18d tax p e r c rys tal). U.S, F UNDS ONLY.

SHIPP ING

FREQUENCIES
IN STOCK
146.01T

6.61 A
6.04T 6 .62A
6.64A 6 .66T
6.07T 6 .66A
6.67 A 6.6ST
6 .10T 6.SSA
6.70A 6.94T
6 .115T 7.60T
6.715A 7 .00A
6 .13T 7 .63T
6.73A 7.03R
6 .146T 7.66T
6 .745A 7.06A
6 .16T 7 .69T
6.76A 7.09A
6.175T 7 .72T
6.776A 7 .1 2R
6 .19T 7 .7 5T
6.79A 7 .16A
6.22T 7.7ST
6 .S2A 7 .1SA
6.25T 7 .81T
6.8SA 7 .21A
6 .28T 7.84T
G.SSA 7.24R
6.31T 7.S7T
6.91A 7.27A
6.34 T 7 .90T
6.94A 7 .30A
6 .37T 7.93T
6.97R 7.33R
6.40T 7.96T
6.46T 7.36R
6.46A 7 .99T
6.52T 7 .39 R

voice privileges, I recommend
the Septembe r, 1976, editorial
in 73. The fact that 90% of all
Conditionals called up for ex
amination could not pass the
General test should prove the
incent ive value of mail-order
voice privileges. As for the

IGETTING OK

QJntinued on page 90

m ost other hams .. . would
have a difficult time passing
the ham exams without going
back and studying the ma terial
again. Much of that stuff just
isn't used in everyday ham
ming, so we all tend to forget it.
That's human na ture and not
worth a put-down.- Wayne.

Iha ve been an amateur s ince
1934; my WAS was issued in
1950. Neverthe less , I like to
contact different US stations
on CW-especially young pee-

to-watt power li mit, a quick
scan across 11 mete rs should
demonst rate the FCC's ability
to enforce powe r limits.

Robert A. Wiley WD9FQO
Peoria IL

The fac t that 50% of ARRL
members are CSers is no real
surprise. The poll of 73 readers
shows that about 10% are
CBers. My call for hands at
hamfest talks also shows tha t
about 10% of the ac tive hams
are in volved with CB. I did not
believe the " fact" that 90% of
the Conditionals called up for
examination could not pass Ihe
General. I do believe that a lot
of Conditionals . . . as well as
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from page 85

ison.
In the same issue, WD[lAUU

suggests t o-w at t 1 0 meter
voice privileges for Novices. To
WDM UU and others who may
not be familiar with mail-order
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Carl H. Crumley N4 VD
512 North Harrison Avenue
Cory NC 27511

The 75m DX Chaser Antenna
-SIB}" works on 7Sm

as well as 2m

Recent ly , I constructed
a 1/4 -wave vertica l

wire antenna for 75 meter
OX wo rk . The anten na
worked fairly we ll , com
pa red to my inver ted vee at
50 feet, occasional ly out
perform ing it on OX and
generally fal ling far sho rt
on cl ose stat ions (as would
be expected).

My or igina I 1{4-wave had
12 ground rad ials 60 feet
long under it , as we ll as two
ground rod s separated by
40 feet and connected with
a bu ried wire . I thought my
ground-radia l system was
working well as a ground

"T~A~S""H.

plane for the ve rtica l
radiato r (a 61-foot w ire
suspend ed from a rope
that hangs between two
enormous pine trees).

O n-the-ai r discussions of
my antenna w ith 75 meter
OX enthusiasts brought
several snickers about my
poor gro und. It seems that
serious 75 meter vert ica l
users be lieve in we l l over
30 rad ial s to lower t he
gro und connect ion lo sses.
One individual even star
tl ed me by saying that,
even w ith 30 radial s, I
wou ld have over 25 per
cent signal lo ss to the

, ,
-,,,,,

I
I

I
I

/

I
, co
•
•

ground system.
H av ing al ready du lled

one ax head down to a nub
bury ing only 12 radial s, I
started searching for an
easier way out to improve
its perfo rmance. Di gging
arou nd in o ld anten na
books (t he kind tha t talk
about rhombics, windoms.
and Zep ps) turned up some
interesting f act s that led to
what I have up in the trees
now- a SI B-wave top
lo aded vertical.

Theory

The 1 /2 -wave dip ol e

\-
1" , 0 ")

j-
U. ,I60 '"

'.

antenna carries maximum
cu rrent at the center in
sulato r it It is centerfed .
The center is the minimum
voltage point , w hich is why
you can use practicallv
anything for a cente r in
su lator . A 1/4-wave vertical
is just half of a d ipole, wi th
the ground plane ma king
up the missing ha lf. Where
cu rrent f low is highest in a
w ire antenna, maximum ra
d iat ion occu rs. Just as t he
center o f a dipole does the
mos t radiating, so does the
bo ttom p o r t i o n of a
114-wave vertica l do the

SUSP£ ~SIOfo

"~

Fig. 1.
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Fig. 4. Alternate feeding methods.
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coil to get a suitable swr .
My final results showed an
swr of 1.4:1 at 3.8 MHz .
(See Fig. 4.)

In some cases, it may be
necessary to put a variable
capacitor in parallel with
the base coil and possibly
even another in series with
the center of the coax line .
(See Fig. 4.)

Results

This was definite ly the
way to go! The antenna
now should exhib it a little
ga in over the o rig inal
1/4-wave vertical. More im
portantly, t he ra d ia ti ng
part of t he wi re (the por
t ion with the most curre nt
fl o wing in it) is up a round
the to p inste ad o f down on
t he ground, This makes the
ground system not as im
portant as when the cu r
ren t is near the bottom.
There 's no nee d to dig
you rself to death burying

..0. '2 COPf' ( R*UO
- - ' OR R"'OlT y 0'

OUTCR R''''
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A few more turns of wire
added to the inductor and I
had a good 3/4-wave reso
nant dip at 4.S MHz . Now I
had what I was looking for .
If the antenna was 3/4
wavelengths long at 4.S
MHz, then, by applying the
usual formulas , I found my
antenna was 1/4-wave
length lo ng at 1.S MHz and
S/8-wave lengt h long at 3.8
MHz .

Just to test my theory, I
ung rounded the antenna
and found a dip at 3.0
MHz . That would be the
1/2-wave point, and, since
ungrounded half-waves a re
resonant (dipo les , if you
p lease), I had done every
thing correct ly up to this
po int.

A S/8-wave vert ical be
i n g nonresonan t (not
presenting a low-imped
ance feed point), I had to
put a litt le matching coil at
the bottom and tap up the

Parts List
l 1 12 turns no. 14 solid copper wound on 2Y2 -inch form. Tapped

4 turns from bottom for coax feedline. Space wound to allow
moving tap for minimum swr. .

l 2 ae tume no. 14 solid copper wound on 4Y2 -inch form. Space
wound over entire length. A 'rupcerwaret Juice container is
satisfactory for form.

e 1 (if needed) 365 pF per section broadcast-type variable. All
sections may need to be paralleled for max imum
capacitance if resonance is not obtained with 1 or 2 sec
tions.

C 2 (II needed) 10 pF to 250 pF wide-spaced variable.
Ground radials

Each radial approximately 60 feet long, buried about 1 inch
underground in a furrow cut with an ax . All radials are
brought together and soldered to a piece of copper strip.
The radials do not necessarily have to be in perfect " spokes
ol-a-wheel" conliguration, but may be bent to fit available
space.

Fig. 5. Capacity hat. Tacks placed on wooden cross
members act as points to wind wire. Connect wire to
loading (which hangs under capacity hat) near the center.
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lo adin g a shortened wire in
any given situa tion , the
fo llowing ide as show how I
arrived at the va lues fo r my
a nten na . I feel confident
that t he mess in my back
yard is a 5lB-wave vert ical.
My method doesn 't req u ire
any sophisticated instru
ments, o nly an swr bridge
and a cheap grid-dip meter.

A 1/4-wave grounded
vertical is resonant (has a
low impedance feed point).
Therefore, a grid-dip meter
will show a dip at the reso
nant frequency if the coax
is removed and the anten
na temporarily attached to
the ground system. Sure
enough, my grid-dip meter
said that my vertical was
resonant at 3.8 MHz . A lit
tle one-turn loop was
twisted into the vertical
wire in orde r to get suffi
cient coupling fo r t he gr id
dip meter.

I lowered the wire and
placed a " ca pac ity hat"
(see Fig. S) o n top and
hoisted it back up. Now my
grid-dip meter said my ver
tical was resona nt at 2.8
MHz . With success just
around the corne r, I t hen
placed a n ind uc ta nce (see
Fig. 3) between t he w ire .
and the capac ity hat. Sud
denly, I could not find the
resona nt po int. I figured it
had go ne ou t of t he low
en d range of t he me ter (1.9

' MHz), But I d id find a di p
at 5.4 MHz, whic h turned
out to be t he 3/4-wave
point. M ult ip les of
1/4-wavelengt h vertica l are
reso na nt also, so, from this
point on, I rel ied on the
3/4-wave dip to make my
adjustments .

"

most radiating ,
All t hat leads to the fact

that the bottom of my ver
tica l was doing most of the
work down where ground
losses were the highest . See
Fig . 1 . The idea, therefore,
was to get the high current
flowing at a point up higher
in the wire, as in Fig. 2. That
would make the radiating
part of the wire further
from ground and therefore
reduce ground losses. This
is an age-old idea hams
have been us ing for years
with 160 meter antennas
where is is practically im
possible to get a full -size
vertical in the air.

Electrically lengthening
low-frequency vertical
wires is usually ac
complished by the old
" c a p a c it y- ha t " and
loading-coil method . Ar
t icles on t his method tell
you to stick the mess on
top of a wire , a nd it
becomes longer t han a 1/4
wavelength and more effi
cient for t he previously
ment ioned reasons . But
how long is it and does it
rea lly matter?

t hated to just ra nd o mly
toss up some to p load ing
and ho pe that it was an im
proveme nt. Feel ing a speci
fic le ngt h wou ld be prefe r
able, I sett led on SIB-wave
electrica l le ngth, since it
wo uld theo retica lly give
some gai n. My resea rc h
turned up the fact that a
S/8-wave vertica l is actua l
ly ha lf of a " d o u b le
extended Zepp" (remem
ber that ante nna?)
operated against ground.

Since no one can give
you exact values for



w ire al l arou nd the ya rd
and offend ing your dog.

Let me emphasize that I
st i l l be l ieve that th e
ground system must be
good for any ve rtica l to be
a good low-angle radiator.
The radi al s sho uld be no
sho rte r t ha n 1/4 w av e
length. No 4-f oo t gro und
rods or cold-water pipes
fo r thi s ante nna, please !

An unexpected advan
tage is that the SIB-wave
isn ' t as prone to noise
pickup as a 1/4-wave, since

the SIB-wave is phys ica l ly
grounded . The lower at
m o spheri c noi se l e v el
makes copy a lot easier o n
weak signals.

There's o ne min or di sad
vantage - it is fairly narrow
on freq uency bandwidth.
M y usable range of fre
quen cie s is only f rom 3.75
to 3.BS MHz . However, th is
is where all the 55 B DX is
lo cated , so who ca res?

I have also found t hat
thi s antenna works better
tha n t he o ld antenna w hen

it comes to work ing nearby
sta t ions that are using
antennas which transmit in
th e h or i z o n t al pl an e .
Evident ly, the ca pacity hat
and loading coil have som e
p ickup hor izon tally and
help m ake thi s an all
aro und better c hoice tha n
t he 1/4-w ave vertical.

The same principles ca n
be applied to m ak e a high
eff iciency vertic al for any
LF band . Ev en o n 160
meters, it would not be dif
fi c ul t to get e no ug h

l o adin g to m ak e it a
SIB-wave at 1 .B MH z. From
my f igures, you can see it
didn' t take much work to
get an electrical 1/4-wave
at 1 .B MHz whil e 1 was
working my way down to a
1f4-wave at 1.SMHz (which
is what my SIB-wave reall y
is).

Fir st on-the-a ir test on 75
meter 55B y ielded a 5 by 6
plus 5 over 5-9 report from
G3KFT, and DJ6TK broke
in to say I was 5 by 9.

Eureka, it works!.

for further information, write:
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509 Argonaut Transceiver
206A 25·100KHz

Crystal Calibrator
208 CW Filter
210 Power Supply lor 509 only
215P Ceramic Microphone
KR5-A Keyer

TEN-TEe Argonaut 509
Tired of push-button QSOs? H ad it with the KW killers? The almost
too easy life of power hamming? Then the exci tement of Argonaut
ing is for you. The QRPp world is different. A challenge? Of course.
The test of an operator? Perhaps. But above all it is the thrill of
working the world with 5 watts.

The Argonaut club is exclusive, not everyone is a member. But if
you enjoy the spiri t of conquering distance with lower power, you are
"in." There are no dues - just the price of an Argonaut.

Join the thousands of fellow members in the Argonaut club, get
in on the Argo fun. Your membership awaits you at your Ten-Tee
dealer.

SPECIFICATIONS:
Five band : 3.5-30 MHz. SSB and CW modes. V2ILV receiver sensi tivi ty,
5 watts transmitter fi nal input. Fully solid-state. Permeabil ity tuning .
Instant break-in , Instant band change without tune-up . Receiver
offset tuning. Autom atic sideband selection. reve rsi ble. Direct
frequency readout. Built-in SWR bridge. S-Meter . WWV receive.
Internal speaker . Plu g-in ci rcui t boards . 12-14 VDC or AC supp ly
power. Wt. 6lbs. Size HWD: 4Y2" x 13" x 7".

I know most of them are
begin ners who are working
21100-21150 «Hz. Their way of
calling CQ is usually quite
wrong. and we lose much time
waiting for them. It seems like
an eternity when you hear CO
or CO OX 20 times or more and

from page 87

PLAY ING GAMES

Continued on page 94

I am writing to comment on
Mark Herro's neat computer
game, "The Klingons Are Com
ing!" (Apr., '78). To run this pro
gram on the TRS·BO, a few
smal l modi fic at io ns are
necessary: Une 210 LET Y =

formed 40m gay CW net. We
already have 58 members. Gay
CW ope. please write for info.

Don Richman AA6GA
PO Box 384

Belmont CA 94002

1 1

ATTENTION. ANITA!

I would like to increase the
membership of th e newly-

then a cal lsign twice at the end.
When there is a RM-and there
always is-we miss their call
very easily,

So, please, a reminder to our
young American friends: CO
(three times) de W. .. (also 3
times) orc o (three times) OXde
W.. . , etc" for two minutes is
enough-when you don't doso,
you lose many OX contacts,

VI ada Lausman OK2PDD
Brno, Czechoslovakia

1 1
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pie who are grateful for the
OSO. They often send a letter
with their card, and are always
asking for mine. Sometimes it
is their first overseas or first OK
contact.
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electronic components

One-Stop
Component Center
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• OVf!r 260 quality items indudin!l integrlt·
ed circuits, resistors. diodes. transistors,
capaci tors. eennectcrs, switches. seekets,
crystah. test clips, tusebotders, petenti
cmeters. heat sinks. LE Ds and Dati
Books covering III JIM-PAK 181 items.

• Immediate delivery on all orders
• Store display racks available
.. Stock rotation and return policy
.. Direct mail program available from list of

active electronic buyers in dealers' area.
• National advertising campaign in leading

electronics ml!lazines to include list of
qualifying dealers

• Nltionally known menutaeturers' prod·
uen It prtcu every dealer can afford

• Guaranteed products
• Standard industry part numbers

_A component line of proven sellers
developed for the independent dealer.
Ideal for computer shops, school
s to re s, electronic dealers, hobby shops
or any location where there is a po
tential market for electronic sales.

_A product line which supplies most
of your needs from one distributor
with a reputation for fast and effi·
cient service. Attractive and compact
display racks make initial installation
of the JIM-PAK <Il line e asy .

-vour customers deserve the best.
Now you can profitably retail name
brand components at competitive
prices. Be the first in your area to
announce and sell the JIM·PAK e
line. Write or call today .

Jim FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT:
-pak - 1021 HOWARD STREET, SAN CARLOS, CALIFORNIA 94070 (4151592·8097
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- works OX, too

Gary Toncre WA4FYZ
13 764 S. W. 54th Lane
Miami FL 33175

The Invisible
Allband Antenna

The Ground
The grou nd for a vertical is

ve ry im po r t a n t. In an

Here was an antenna with no
traps being used on 10, 15, or
20 that would stand no
higher than 5 feet unas
semb led. The backyard fence
is 6 feet high, so in unassem
bled form , it can't be seen!

What good is an unas
sembled anten na? Well, the
beauty of th is vertical is its
co nstruction. It is made
simply of pull-apart TV mast.
After the first S foot sectio n
is mounted on the base plate,
the sections are sl ipped on
the mounted mast. For 10,
15, and 20 meters, no traps
are used; the sections form a
full-size vertical o n each
band. The disadvantage is the
need to go outside to the
antenna and swi tch sections
when changing bands. This is
only a two-minute job, with
the result that the antenna
can easily be taken down
when not in use.

The antenna's maximum
height is 20 feel This means
that on 80 and 40 meters,
traps are used to resonate the
antenna. There is a reson ating
coi l that can be adjusted by
hand - straight out for 40
CW or down for 40 SSB. On
80 meters, short sections of
mast are slippe d on the top
for any chosen segment of
the band. Antenna Super
market includes enough mast
to cut two sections for any
two segments of 80 mete rs
between 3.5 MHz and 4.0
MHz. You can, of course, buy
extra sections of mast and cut
them so that you can cover
the entire 80 meter band. The
bandwidth on 80 is around
100kHz and, on 40, 125 kHz
for 2:1 swr points. Swr on
20, 15, and 10 meters never
rises above 1.4:1. The rather
noticeable sections that make
the antenna resonate on 40
and 80 meters aren't seen
because I only operate those
bands at night. When the
ante nna is set for operation
on 40 and 80 meters, it will
also operate 15 meters with
out any sect ion switching.

The Antenna
I found the answer in a

catalog from Anten na Super
market (PO Box 1682, Largo
FL). After loo king through
their cata log, I dec ided on the
Model ABCl allband vertical.

livi ng with his family or just
out o n his own may thi nk
twice about living in a town
house because of the antenna
probl em, wondering how he
can fit a decent system into a
bac kyard that may only be
18' x 35', like mine. Worse
yet, what can you do when
the townhouse associatio n
says no to any' ty pe of out
door ante nnas? In my case,
the restr iction included TV
ante nnas, which have to be
installed in the attlc. TV I,
anyone?

When I lived in a house, I
used dipo les strung abo ut 10
feet off the roof, about 30
feet above the grou nd. I
found two characteristics of
t he dipole to be true: 1) I
cou ld work only half the
stations I heard, and 2) I
cou ldn't hea r much of anv
thing, especially OX. This
hel d true for my 15 meter
inverted vee as well as the 20
meter dipole. After four years
with dipoles, I was ready to
t ry somethi ng new.

housi ng in south Florida and
in Califor nia. The you ng ham

Antenna in its disassembled form showing resonating sections
for the different bands. The two sections with the traps fit
together for operation on 80, 40, and 15 without changing
sections.

T he townhouse is fast
becoming a new style of
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, 'OOT BASI' '''ST SECTIO~

RG-8 / U

Fig. I.

" J 'OOT S<:k,IO.~f
" H AC l A' "

Some Tips and Construc t ion
Notes

Before yo u try slipping th e
sect ions togeth er, sand the m
down so th at they will slip
together easily. You will be
happy in th e middle of some
contest that you did .

Decide o n wha t segments
of 80 meters you want to
ope rate. Cut the mast to the
lengths required, as noted in
th e instruct ions that come
wi th th e antenna. Sand these
sectio ns where th ey join , too.

I would re commend

interested 10 omnidir ectional
coverage.

Fig. 1 shows th e rest of
thc installat ion. The mount
for the antenna is cen tered
o ver the buried metal and
ham mered down into th e
gro und and the metal lath.
Four 6-foot ground rods
surro und th e base and are
hamm ered inside the corners
of the lath . They are con
nected to th e base with alu
minum ground wire to the
point where th e braid of th e
coax is connected,

ground as cond uctive as po s
sible below the antenna, I
decided to lay a piece o f
metal below the an tenna. I
went to th e local hardware
store and bought 3 square
feet of plasterer's metal la th
- a tightl y-wo ven sheet of
metal. It isn't a solid sheet,
but it isn't as open as chicken
wire. Placed directl y below
the antenna, it makes a dandy
ground. S ince we were
ripping up the grass in the
back yard and replacing it
with stone, it was easy to dig
down a few inches and lay
the sheet down and cover it
up.

If ripping up a 3-foot
square piece of your bac k
ya rd doesn't appeal to you,
you can use radials. Just try
to get a good density o f wire
below the antenna. Don't lay
them all in o ne d irection,
e ither, unless you aren 't

article in th e December,
1976, QST, auth or Stanley
describes the a mo unt of loss
of radi ation versus the num
ber of rad ials. I The impor
tant po int of th e article is
that a ground- mounted ver
t ical doesn't require resonant
rad ials. In fact, it wou ld be
better to put down 50 feet of
wire in the form of five
10-foo t rad ials rather than
two 25-foo t radials. The id ea
is to make the ground under
neath the vertical as can
d uctive as possible. The
radiation efflciencv fo r the
number of radials versus the
length of radia ls is given in
the article.

Here's the shoc ker : I don't
use radial s at all. In my bac k
yard, plan ting radials would
be diffi cult at best - the
ground becomes solid coral
roc k o nly 6 inches down.
Since the idea is to make the

Top of vertical set for operation on 40 and 80 CWo

,
\

verttcat assembled for use on 20 meters. Operation before and
af ter growth of th e plants showed no noticeable difference in
S"f" or effec tive radiation. Note that no traps are used on this
band
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etching a ll of t he resonating
sect ions with a d iam ond
tipped pencil or an ice pick.
You don't want to be mea
suring sect ions and looking
them up in the instructions in
the middl e of the contest,
e it her.

The base mast sect ion
mount s to the base using two
LJ.bolts. Th is is nice when
you want to totally dis
assemble th e antenna. 1 used
this vert ical at fi e ld da y last
Ju ne, and it took just 5
m inutes to loosen the If-bolts

and pack them with th e
masts.

I feed the vertical with
RG-8/U coax.

Perfo rmance

The general idea is that
vert icals "radiate eq ually
poorl y in all direction s." I
don't find this to be true.
Unl ike my d ipoles, I ca n now
work a lmost anyt hing I hear,
including most of the pileups
on 20 SSB.

Another result of using a
verti cal is the lack of QRM

from the local boys on 10
meters due to cross-potariza
tion. This amounts to a
di fference of 7 or 8 Sunits as
measured at K4HYE, so me
10 miles east o f me. Believe
me, after living in front of
so me of the guys runn ing a
kilowatt and a beam po inted
a t me, it 's nice to be able to
hear so me thing else o n the
band!

Operating 80 meters can
be tricky at t imes. Unless yo u
used a lot of radials or a
bigger lat h, don' t expect to

compete with th ose with
full -size antennas.

Plenty o f OX is worked
here. Europe, Africa, and
South America are ve ry
stro ng on this an tenna. Un
like my dipol es, OX stations
are usuall y as strong or
stro nge r than stateside sta
tions.

The comb ination of easy
breakdown and effi ciency has
made this system work for
me. The .svstem might just
wor k out for you. Tr y it, and
let me know the rcsutts.e

The "ULTIMATE" in CW Receptionl

ACTUAL SIZE
3 ';' " WIDE

2 l/e" HIGH
4 ve- DEEP

~.
•con

ONI

t!
•

COPYONE~

COPY ONE IS NOT A FILTER! Thi s stat ion accessory is a must for the d iscr iminating
amateur wh o operates (VII, whether he is an avid (VII op or one who engages in CW
for prof iciency . _The CW signal is processed (not fi ltered) in a manner which allows
true ULTIMATE STATION REJECTION , a mode which has been previously
unavai lable. The circuitry " is totally unique (patent pending).a mu st for emergency
(VII operat ions. If you haven't had the opportunity to operate a COPY ONE, ORDER
YOU RS TODAY!

COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES:
. Ultimate station re)rclion (almost unbelievable but uuel)
.Pitch & volume indep...ndent of receiver or transceiver
.Full quielina [i.e., no bac kgrou nd ncisejwithout SQuelch
.COPY ONE is not iI fil~r. there is absolutely no ringing or

background oorse
.PlllAs inlo transc ... Iver or receiver/transmitter combo

wilhout modification

.DiscriminatK lil"iI" in 80 to 100 cycle increments
• Full breilk·in CWoperation
.Indu.s 115 volt AC power supply or may be

battery operated
• Built in code practice osci llator
.LED lodl-up controls front pane1 mounted

313S North Cole Road Boise,ld.hoB3704 [208] 3n·1562

LOGITRONICS. INC.

these Changes, the Kli ngon
base wil l be located at the coor
dinates of your search area.
This is not a criticism of Mark's
program, since he addresses
this potential problem in this
a rt icle.

In regard to playing games

Lll

I have had one of these
"Chi mes" for several months
and like it ve ry much. As you
say, it is out of the ord inary ,
There is on ly one thing that you
did not know and that takes
time to find out: The batteries
used to power the unit only
hold up for a co u p le o f
weeks-not months, as stated
in the lite ra ture .

The opera llng instructions
say not to ope rate from a power
supply. Afte r using up several
sets of batteries, I replaced
them with a power pack, after
putting a regulator on the out
put of the power supply.

Edwerd C. Carnes
DemIng NM

CHIME POWER

I wish to add a small com
ment to your article on page 11
of the April Issue of 73
MagaZine. conce rning the
ctrroma-cmme.

Larry Russo K3TFU
Columbia MD

on computers, I look people
right in the eye when they ask
why I bought one, and adm it
that game playing was a major
cons ide ra t ion! Keep up the
good work, and keep 73 the
best ham magazine on the
market!
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ORDER YOURS TODAY!
send $99.95 by check
or money order to:

, 1 l• •

1

l.u:

from PiJ.qe 90

INT (A'RNO(1)) m ust b e
changed to 210 LET Y =
INT(A ·RNO(O)) . The same
change must also be applied to
lines 220 and 230. If the pro
gram is run on a TR5-80w ithout
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Get into "220" Moblle
the Easy Way with Midland

Midland has a pair of proven performers. crystal controlled or
PoLL synthesized •. . both designed to be easy on the pocketbook

To start with, here 's Midland's Model 13-509.
It's a co mpact, rugged mobile with capacity
for 12 crystal-controlled channels. The "509"
transmits with 10-watt or f-wett o utput Its re
ceiver has a dual gate MOS FET front end
with hi-Q resonator and ceramic filters . There
are SWR and polarity protection circuits,
internal DC filtering and electronic switch ing.
With its jack for optional tone burst and dis
criminator meter, the "509" has even been
the basis for many repeaters.
Midland's choice alternative in "220" is P.LL
synthesized Model 13-513. Here's advanced
design with modular construction and d igital
frequency readout It's programmed for 500

frequencies between 220 and 225 MHz, with a
5 KHz shift up giving 500 more . .. and 4
offsets are available for repeater use. The re
ceiver has a m ultiple FET front end with
monolithic crystal and ceram ic filters. The
transmitter switches for 2o-watl, Hl-watt or
2-watt output With automatic SWR and polar
ity protection, internal DC filtering, electronic
switching and a jack fo r tone burst and dis
criminator m eter, the ~5 13~ is a very desirable
"220· mobile . , . or base.

Pair either of Midland's ~220- mobiles with
Midland's trunk/ roof mount or magnet mount
antennas (Models 18-950 and 18-951) for
top-notch performance on the band.

M41

((I''l'I))).... I 0 LAN O '
~" INTE RNAT IONAL

for mere about Midhmd ~220" Mobile. writ!!: Midland Amateur.
P.O. Box 1903 . KlIrl$Il.s City. Missouri 64141



Who Says

Verticals Don't Work?

- the four-band phased-vertical bomber

(end fir e);
5. inobtr usive;
6. wind- and iceproof;
7. instantan eou s change of
direct ivity with no rncchanl
cal rotat io n;
8. cardio id pattern end fire;
figure-eight pattern broads ide
(see Fig. 4);
9. always gro unded for light
ning protection .

There have been many
art icles of recent vintage
which have expo und ed on the
subject of vertical arrays, and,
while they are all excellent
reading, the arrays are either
expanded to the point where
they are expensive to build,
or the y requi re more ground
space than is general ly avail
able to the average ham.

On e art icle · touches
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• os T, " Broadband , Steerabte
Phased Array ," Richard C. Fen
w ick K5RR and R. R. Shell,
Apr il, 19 77, P. 18.
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3. low-angle radia tio n;
4. good fro m -to-back rat io

inalitv, since the design is
standard and encom passes
antenna theory wh ich has
been around for a very long
t ime.

Some of th e array virtues
are herewith enumerated :
1. relatively inexpen sive to
buil d;
2 respectable forward gain;

N umerous on-the-air and
mail in quiries have

prompted me to write th is
article describing my vertical
phased-array antenna system .
I make no clai ms to orig-

William C. Purdy W2L FJ
342 1 Pleasan l Valley Rd.
Syracuse NY 132J 5

Photo A. Fig. 1.



Fig. 1 Radial pattern.

Fig. 2. Btrd's-eve view.

through a plast ic garde n hose
before burial.

The 52-Ohm cable coming
from the "l-con nccto r can be
an y con venien t length to
reach th e operating position.
Note in Fig. 1 that the
phasing could be done with
manual switc hing at the o per
ating position, if yo u don't

Photo B.

It is important th at these
52-Ohm cables arc the same
length, since no phase sh if t is
desired at this point in the
system. The cables are buried
und erground about 6 inches
without pro tection. Be ex
tremel y careful not to punc
ture th e jackets. A safer way
would be to thread each cable

offs at th e base, as sho wn in
Photo B, and is much over
sized, but, for 504 on th e
surplus mar ket, who wou ld
argue? The coils can be fabri
cated from B & W co il stock
for powers to about 500
Watts. For a kW, t he wire size
sho uld be # 12 AWG or larger.

The 52-Ohm coax to eac h
vertical is termina ted in a
2-3{4 x 1-5/8 x 2-lI8-inch
mlnt box, and the cen ter co n
ductor is led to the loading
coil through a feed through
insulator and a short piece of
1{4-inch fl at co pper braid ter
minated in an all igator clip.
Eventu all y, I plan to enclose
each loading co il in a weath
erproof box. While 3 feet of
sno w didn't seem to bother
operat ion last winter, weath
erproofing can 't hurt !

Each ante nna is fed with a
length of 52- Ohm coax lo ng
enough to reach th e point
where th e phase switching
will be done. My phasing is
done in the basement of my
home by relays which are
con tr olled from switches
upstairs in the den , so the
cables are each 10 0 feet long.

closely o n th e array to be
described. However, it uses
two two-element arrays and
three ferrite hybrid power
div iders and matching trans
formers. My antenna uses one
t wo -e le m e n t ar ray, and
matchi ng and po wer dividing
are done with coax and a
Tcconn ector. The general lay
o ut is sho wn in Fig. 1.

The design of this array
was based on peak perfor
mance o n 40 meters with
capability for operating on
15, 20, and 80 meters, as
well. The vertical he ight
selected was 30 feet, which
precluded 10 meters for low
a ngle radiation. A loading coil
was included at th e base to
faci li ta t e re sonance and
match ing on all o perable
bands.

The two vert icals are fabr i
c a t e d from h ard -drawn
copper tubing beginning with
1 inch fo r th e bottom sec
tion , 3{4 inch for the middle
sect ion, and 1{2 inch for the
top. The top is finished with
a 1{2·inch copper end cap.
Standard reducers are used
between sect ions, and all sec
tions are sweated with solder
and a propane tor ch. The
verticals could be made fro m
alumin um t ubing or steel TV
mast tng, but co pper and
solder were preferred for
integrity and permanence of
the joints, and the cost is not
prohibitive. The easy (but
more expensive ) way o ut is to
use DenTron EX-l verticals
or even trap verticals.

Referr ing to Photo A, each
vertical is strapped to two
la rge s ta ndoff insulators
which are mounted to an
Bfoot 4 x 4 sun k 2 feet into
the gro und. The bottom of
the 4 x. 4 is treated with
creosote and stabilized with
some rocks and half a bag of
concrete mix. Some redwood
stain makes the 4 x 4 above
ground loo k pre tty. The vert i
cals are guyed at the seco nd
reducer with three nylon lines
spaced 120 degrees on a
circle.

The lo adi ng co il for each
ver t ical is mounted o n stan d-
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mind running two coaxial
cabl es and having a phasing
line and two matching lines
coiled up in the shack for
each band.

The )./4 phasing and
matching lines are calculated
from the equation :

146 (V f)
l/4 (ft. ) . f {MHzl

where VF is the ve loc ity
factor of the coax line and is
0.8 1 for foam dielec tr ic and
0.66 for standard diel ectric.
For a frequency of 7.15 MHz
and foa m di electric, the cal
culatio n is as fol lo ws:

24610.all
l/4 • ~ 27.87 ft .

7.15 MHz

The >.. /4 lines can be cut to
the formula, or, for grea ter
accuracy. the lines can be
made slightly too long and
then resonated with a dipper
to the desired frequency. Th is
is done by terminating one
end in a male connector and
plugging this into a female
connector with a one-turn
loop. Loosely couple the
dipper to the loop and lop off
small length s of the ca ble 's
bitter end until resonance
occu rs. Then terminate the
bitter end in another male
connector and the job is co m
pleted.

The ").,,/4 75-0 hm lines and
the 'f-conncc tor comprise a
way of matching two anten
nas to one feed line. Since the

9L

Photo C

T places the two lines in
parallel, it is desirable that
the output of each line
exhibit an impedance of 104
Ohms.' The input of each line
is 52 Ohms, so you must
determine what characteristic
impedance is needed in a ").,, /4
section to realize 52 Oh ms at
one end and 104 Ohms a t the
other. Calculate as fo llows:

Zo .. ..,tZiZ2 .. "/52' 104 •~
Zo .. 73.5 Ohms.

The above equation is
n othin g more th an the
geome t ric mean of the input
and output imped ances, and
the ca lcu lation shows that
RG-1 1/ U with a charac teris t ic
impedance of 75 Ohms is a
first-class ca nd idate for the
job.

The theoret ical gain of the
antenna with the cardioid
end-fire pattern is about 4 dB
and the front- to-back ratio is
about 18 d B. The front-to
back ratio proved to be ex
tre mely useful on 40 meter s
whe n working to the west, by
atte nuating the European
broadcast interference about
3 S units.

A high-resistance ground
can soa k up all the power
gain, so a good ground system
is a must. I use an 8-foot
grou nd rod and 32 ").,,/4 radi al s
under each vertical so ldered
to a o ne-foot square co pper
plate , as shown in Pho to B.

Each plate IS drilled to
acco mmodate 90 radials,
which is about optimum for a
good ground. I install radials
as the spirit moves me by
soldering a >../4 copper wire
into a plate hole and then
buryi ng the wire in a sli t in
the turf made with a lawn
edging tool. This gets the
rad ials out of reach of the
lawn mower and doesn 't hu rt
the lawn one bit. F ig. 3 shows
the general rad ial pattern.
Where two rad ials cro ss, th ey
a re soldered together and cut
shor t at the jo int. Wh en
Photo B was taken, o nly 8
radi als had been installed and
the per formance was quite
acceptable with 180 Watts
input,

The horlzontal radiat io n
patterns for this array can be
found in the Radio Engineers'
Handbook for various spac
ings in wavelengths versus
phase shift. From these
patterns, o ne can read ily
d eterm in e the necessar y
phase shift requ ired for oper
a t ing the array o n 20 and 80
meters. (The array ca n be
used as is on 15 meters. ) To
elabora te on this briefly, I
selected a 3").,,/8 phasing length
for 80 m eters to give
an end-fire cardio id pattern
and a ").,, /2 phasing length for
20 meters to give a figure
eight pattern end fire. The
patterns for 80 and 20 meter s

with no phasing in either leg
are o m n idirec tional and
figure-eight broadside, rcsocc
live ly. In all cases , when
sh ifting bands, the ").,,/4 match
ing lines must be changed
also.

Tune-up of the array is
fairly simple. Resonate each
load ing coil to the approxi
rna te operating frequency
with a d ip meter by ad just ing
the co il tap. Then hoo k an
swr me ter in series with the
coax feedi ng one of the verti
cals and tap up the coil a fe w
turn s from the ground end
with the coax di p lead.
Apply some power at t he
o pera ting Freq uency through
the swr mete r and then adjus t
both coil taps for lo wes t swr.
The adj ustments arc inter
related, so some juggling is
necessary . Repea t for the
other vertical.

After each vertical is tuned
up, feed the entire array and
recheck the swr . If there has
been a change, make the
adjustments that are neces
sary to bring the swr in line.

The performance of the
phased array ls spe ctacular
and is well worth the effort
necessar y to insta ll it prop
er ly. Photo C shows the com
pleted array as install ed in my
yard. I work anything I can
hear on 40 meters, mostly
barefoot. Repo rt s are always
excelle nt, including "loudest
on the band" or "only W2
heard on the west coast
ton ight " S9 repor ts are co m
mon in South Africa, New
Zealand, Australia, Europe,
and all points south. If the
QTH were not shielded on
the north by a high ridge
(wh ich generall y precludes
Japan, t he USSR, India , the
Philippines, ctc.], I wou ld
have three verticals in an
equilateral triangle contigura
tion and, driving them two at
a ti me, have a card ioid pat
tern in six di fferent dlrcc
tlons, instantl y switchab le.
Even so, th e broads ide bi·
directional mod e (see Fig. 2)
performs excel lently to the
sou th, and I have no tr ou b le
working Central and South
Amer ica and Antarctica with
head-swell ing signal reports. -



peterborough nh 03458

Hobby Computers Are Here is for the beginner .. . it starts out with the
fundamentals of microcomputers . . . shows how all of the basic parts of a
computer system work . . . gates, flip-flops, TTL logic, keyboards, video
generators, 110 systems, CPUs .. . it is a whole basic ed ucat ion in
microcomputers. That ' s why more copies of this book have been sold than
any other in the field .

Okay, so the book is great, what
about Kilobaud? If you know anyone
who is getting Kilobaud just ask them
. .. if not , ta ke a peek at a copy (if
there are any left) in your local
computer sto re . . . and you'll find o ut
why Kilobaud is the fastes t growing
magazine in the hobby co mp uter
fi e ld. It' s written by the readers and in
simple language . .. yo u' ll find vou r
self gett ing many hours of enjoyment
out of each issue.

SUBSCRIB E. Never mind the $2
per copy . .. which comes out to $24
a year. The subscription rate is only
$15for a year and WE'LL THROW IN
THE $5 BOOK FRE E. Charge it to
your Master Charge, BankAmericard
or American Express. If you are in a
hurry, you can call it in on our toll
free 800 number and your book will
be o n its way to you, along with the
cur ren t issue of Kilobaud.

/ - ........._ /

HER E'S YOUR CHANCE to get the best selling book ill
the hob by co mputer f ield . . . fo r f ree . . . our gift when .1/0 /1

try Kilobaud Magazine un a trial subscrip t ion. If the
magazine isn't all we say and a lot more . . . if yo u are willing
to be without it . . . just ask [or a refund and keep the book.

HOBBY COMPUTERS ARE HERE!

Toll free subscription number 800·258·5473

SUBSCRIBE TO KILOBAUD
NOW AND GET T HIS SS

BOOK FREE!
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John Ealon
1126 N. 2nd
Vincennes IN 4 759J

Low-Cost Keyboard

- software

for the April keyboard

II

with the addition of TAB
ULATION, SHIFT LOCK,
C LEAR (home cursor), and
ESCA PE. Altogether, 9 of the
possi ble 32 codes have been
d efined. The program is
written with a ll th e start ing
addresses of the rout ines in a
table so that you can eas ily
add routines of your own.

If you have built the hard
ware shown in the article,
then you will be able to use
thi s softwa re with a few
changes. Yo u will have to
wire in four new switches
(T A B , CL EA R, SH I FT
LOC K, and G RAPHICS) in
order to take advan tage of all
the features of the complete
system.

T h is program details the
software for a low-cost

keyboard (" Now Anyone Can
Afford A Keyb oard ," 73,

00-1 F
20·2 F
JO-3F
4O~ F

6O-7F
8O~F

AO·BF
CO·FF

April, 1978) that resul ts in a
powerful and versatile sys
tem. The routines are written
co mparab ly to TTY I/O rou-

ASCII machine codes (vectors to mach ine code table]
ASCII punctuat ion
ASC II numbers and punctuation
ASCII upper cese letters and pu nct uat io n
ASCII lower case 'etters and punctuation
Greek and mat h symbols
Undefined
Graph ics charac te rs

Tobie 1. Code assignments.

tin es that fe tch or o utput o ne
letter at a t ime with data
passed through the accu
mu lator. A graphics sec t io n
has been added which a ll ows
the user to constr uct graph ics
charac ters o n screen by in
divi dually turning on any or
all of the six Pol y Morph ic
graphics blocks.

Th e m a chin e c ode s
(00-1F) have been expanded

Description

The software co nsists of
two m a in su brou t ines.
CHA R IN (300A) will scan
the keyboard for a single key
stroke. Once foun d, the code
will be mod ified accordi ng to
the SHIFT and CONTROL
keys and the result returned
in the acc umulator. CHAROT
(30C5) will t ake the code
that is in the accumulator and
either display it or perform
the necessary machine func
t ion .

The soft ware is designed
to work with a Pol yMo rphi c

K. y

.,
A
8
C
D
E
F
G
H
I
J
K
L
M
N
o
P
Q

R
5
T
U
V

IC '

o
1
2
3
4
5
6
7
8
9
A
8
C
D
E
F
o
1
2
3
4
5
6

IC2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2

Cod.

40 .,
41 A
428
43 C
44 D
45 E
46 F
47 G
48 H
49 I
4A J
48 K
4C L
4D M
4E N
4F 0
50P
51 Q

62 R
535
54T
55 U
56 V

Shift

50'
61 a
62 b
63 ,
64d
65.
66 1
67,
68 h
69 i
6A j
68 k
6C I
6D m
6E"
6 F 0
70 p
71 q
72 ,
73,
74 t
75 u
76,

Control

00 NUL
01 SOW
0 2 STX"
03 ETX·
04 EOT·
05 ENG"
06 ACK·
07 BEL"
OS 85
09 HT
OA LF
OB VT·
OC FF·
00 CR
OE SO "
OF 5 1·
10 OLE"
11 DC1·
12 DC2·
13 DC3"
14 DC4·
15 NAK"
16 SYN·

Shift and
Control

BO '"
8 111
8n
83~

84E
85J
86 'l'
87 0
88'
89 K
8A"
88"
8Cv
8D&
8E 0
8F "
OOP
9 1 CT
92 .,.
93 "
9H
'5X
96 ~

w
X
Y
Z
[f
\:
J ),-
OEL
o
1!
2 "
3 "
45
5 %
6&
7 '
8 I
9 )
• •'.,,<
. =

,>
n

7
8
9
A
8
C
o
E
F
o
1
2
3
4
5
6
7
8
9
A
8
C
o
E
F

2
2
2
2
2
2
2
2
2
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5

57W
sax
59 Y
5AZ
58[
5q
5DJ
5E ~

5F _
300
31 1
322
333
344
355
366
377
388
399
3A :
38 ',
2C ,
2D ·
2E ,
2F I

77w
78 x
79 V
7A,
78 (
7C :
7D)
7EN
7F .
20
21 !
22 ..
23 ;t

24 S
25 %
26 &
27 '
28 1
29 )
2A'
28 ·
3C <
3D "
3E >
3F7

17 ETB·
l 8CAN
19 EM·
1A SUB
1B ESC
1C FS·
10 GS"
1E RS
tF VS"

97w
98-"
99r
9A~

98~

9C,
9D+
9E(
9F~

Table 2(a). ASCII codes and symbols. *Undefined - default to NUL
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K. y IC' 102 Code RllSults

SPACE 0 5 20 Places a blank on the screen .

BACKSPA CE B 7 08 Backspaces cursor one posit ion
to t he left.

TAB 9 7 09 Moves cursor to the nex t position
with a tab set on. TAB with SHIFT
will set a tab; T AB with CONTRO L
will dear a tab .

LlNEFEE D A 7 OA MoVe"5 cursor do wn one line , wraps
aro und to top of screen.

CAR RET D 7 OD Blanks line from c ursor to righ t
ma rgin . Resets curso r to start
of nextline. Sc ro lls it o n the last line .

CLEAR 8 6 18 Cleafl the line register and homes
the cu rsor.

SHIFT LOC K A 6 1A Sets shih-lock mode to on.

ESCAP E B 6 1B Transfe rs control to 11 7FCI.

Table 2(b). Machine codes and resul ts.

video display board . This is a
64 x 16 display which
occu p ies 1024 bytes of
memory (7COO-7 FFF).

Bo th rou tines usc a
pointer in memory to kecp
track of the posi tion of the
cursor on the screen. VIOLI N
(oo ED) contains the low
order byte of the cursor
a d d r c v s . whil e
V I DLlN&l (OOEE) contains
the high-order byte. Thls
pointer should be set to 7COO
when the svste m is loaded.
The ro utines will ta ke care of
updating it.

Operation
Both routines usc the

accumulator to pass data
back and for th to the calling
routine. An 8-bit accumulator
can have up to 256 possible
codes, but on ly 224 are used
by these routines. Table 1
shows how the codes arc
assigned to the diffe rent
characters. A complete break
down of all the codes and
their displayed symbols is
given in Tables 2(a), 2(b), and
2(c). Thc svmbols are depen
dent on the type of character
generator that yo ur video
board USCi, but they will
generally be the same as those
shown.

If a machine code (00·1F)
is given to the CHAROT
rou tine, it will vector to a
mac hine language routine
that will perform the needed
function. Routines are pro
vi de d f or NUL, BACK·
S PA CE, TABULATI O N,
L1 NEFE ED , CA RRIAG E
RETU RN, CLEAR, SHIFT
LOCK, ESCA PE, and
SCROL L. All o ther machine

codes are set to vector to
NUL if they are called. If you
want to define any addit ional
machi ne codes (or redefine
any of the current ones], all
that yo u have to do is write a
machine language routine to
perform the needed func tion
and place its starting address
in the machine code vector
table (see Table 3).

Pol y Mo r ph i c vi deo
graphics characters can be
created o n the screen. Wi th
graphics, the entire charac ter
bloc k is d ivided into six large
s q u a r e s . Wh e n th e
GRA PHICS key is pressed, all
six squares will light up at the
cursor posit ion . Then pressing
any of the keys from 1
th rough 6 will turn off the
corresponding square . Any or
all o f the squares may be
tu rned off. If a mi stake is
made, then pressing any other
key on the keyboard will
relight the enti re bloc k. Re
leasing the G RAPHICS key
will move the cursor to the
next position.

The REPEAT key can be
used by itself to move the
cursor to the right without
changi ng any of the displayed
video. When used with any
o t her key, it wil l con
tinuouslv inpu t that key over
and over.

Several machine language
ro utines are used to perform
varlous functions. BACK
SPACE will move the cursor
to the left one pos ition. It
can be used with or without
the REPEAT key.

When a C A R R IA G E
RET URN is pressed , it will
cause the video from the
cursor to the right margin to

be blanked out. The cursor
will be reset to the start of
the nex t line. If that isoff the
screen, then the d isplay will
be scrolled and the cursor set
to the bo t tom line.

A L1 NEFEED will move
the cursor down o ne line
from its current pos ition but
not move it ho rizontally. If it
goes off the bottom of the
screen, it will wrap aroun d to
the top line.

Pressing the SHIFT-LOCK
key will set the shift-lock
memory bit to 1. This has the
carne effect as hold ing down
the SHIFT key as yo u type .
It can be reset by depressing
the SH IFT key by itself.

The ESCAPE key causes
the program to jump to the
address that is stored at
17 FC. You will normall y load
the address of yo ur monitor
program in there. The return
address of the routine that
called the CHAROT rout ine
is pulled fro m the stack so
that repeated use of the
ESCAPE fun ction will not fil l
up the stac k.

The CLEAR key causes
the cursor to home to the to p
left corner. It will alia set the
fi rst 64 bytes of page zero
memory to 00. This is for
routines that need to handle
an entire Iinc at one tim e. For
more on this, see Append ix 1.

A SCROLL function is
called whenever the screen
has been filled. The routines
a u to ma tically scroll the
screen when thc last posit ion
has been filled . If you want
to manuall y scro ll it, yo u can
do it with an " up arrow" and
CONT RO L.

A TABULATION func tion

• ,

, ,

• ,

Fig. 1. Graphics block.

Code Pressed
CO No ne
C' 1
02 2
C3 1, 2
C4 3
C5 1, 3
C6 2.3
C7 1. 2. 3
C8 4
C9 1. 4
CA 2. 4
CB 1.2, 4
CC 3, 4
CD 1. 3.4
CE 2.3, 4
CF 1, 2,3 ,4
DO 5
0 1 1, 5
0 2 2,5
03 1, 2. 5
D4 3.5
05 1.3,5
06 2,3,5
07 1,2, 3,5
0 8 4, 5
09 1,4, 5
DA 2, 4,5
DB 1. 2,4 , 5
DC 3, 4,5
DO 1,3, 4,5
DE 2,3, 4,5
OF 1,2, 3, 4,5
EO 6
E1 1,6
E2 2, 6
E3 1, 2,6
E4 3. 6
E5 1. 3,6
E6 2.3, 6
E7 1.2,3.6
E8 4,6
E9 1,4,6
EA 2, 4 , 6
EB 1, 2,4,6
EC 3. 4, 6
EO 1. 3,4 , 6
EE 2.3, 4,6
EF 1. 2 , 3 ,4, 6
FO 5,6
F1 1, 5,6
F2 2,5, 6
F3 1,2,5,6
F4 3,5, 6
F5 1,3, 5, 6
F6 2,3,5,6
F7 1,2,3,5,6
F8 4. 5,6
F9 1,4, 5,6
FA 2, 4, 5, 6
FB 1,2,4, 5,6
FC 3, 4,5, 6
FD 1, 3 , 4.5,6
FE 2.3, 4.5, 6
FF 1.2,3. 4,5,6

Table 2(c), Graphics char
acters and codes.

' 01 ~



Fig. 2 Hardware requirements for the keyboard port

102

Address Data Machine Code Called by
0300 01 31 00 NUL '
0302 0 1 31 0 1 SOH
0304 01 31 02 STX
0306 0 1 31 03 ETX
0308 0 1 31 04 EOT
030A 01 31 05 ENG
030C 0 1 3 1 06 AC K
030E 01 3 1 07 BEL
0310 0231 08 BS BAC KSPACE
0312 7B 3 1 09 HT TAB
0314 2231 OA LF U NEFEED
0316 0 1 3 1 OB VT
0318 0 1 3 1 DC FF
031A 16 3 1 00 CR CA RRIAGE RETURN
031C 01 31 OE SO
031E 0 1 3 1 OF SI
0320 0 1 3 1 10 OLE
0322 0 1 3 1 11 OCl
0324 01 3 1 12 0 C2
0326 0 1 3 1 13 DC3
0328 0 1 31 14 DC4
032A 01 31 15 NAK
032C 0 1 31 16 SY N
032 E 0 1 31 17 ETB
0330 42 31 18 CA N CL EAR
0332 0 1 3 1 19 EM
0334 34 31 IA SUB SHI FT LOCK
0336 3031 1B ESC ESCAPE
0338 0 1 31 I C FS
033A 0 1 31 10 GS
033C 54 31 I E RS t & CONTROL
033E 0 1 3 1 IF VS

Table 3. Machine code vector table. *A II undefined codes
default to NUL.
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has been programmed into
th is software. Each of the 64
characters on a line has a
unique tab bit that can be set
or cleared. When the TAB
key has been pressed, the
cursor wi ll move to the right
and will not stop unti l it
reaches a position with the
tab bit set or the right
margin. To set the tab, you
must posi tio n the cursor to
the desi red column and press

pressed by itself, the program
will clea r the shift-lock bit to
O. It does this by ANDing the
shi ft-lock memory byte with
7 F and storing it back into
memory.

At locat ion CON tO l , the
progra m wi ll test the RE
PEAT key . When it is pressed,
the program will branch up to
SKIP. The cursor is turned
off, and the video pointer is
moved to the nex t position.
The cursor is then turned
back on again. The use of the
DELA Y subroutine at 3007
and 3019 will assure that the
cursor will move slowly
enough across the screen .

If the REP EAT key was
not pressed , the program
would ha ve te sted the
G RA P H ICS ke y and
branched back to the main
scan ning loop if it was not
pressed.

When the GR APHICS key
is pressed, the progra m will
store a 00 on the screen,
which lights up the entire
character block. The program
then goes into a loop that
tests bo th the GRAPHICS
key and scans the keyboard
for a pressed key. If the
GRAPHICS key is rel eased,
the character that is currentl y
on the screen will be sent to
the calling program. If any
keyboard key is pressed, it
will be tested to make sure
that it is between 1 and 6. If
any illegal key is pressed, the
program branches back to the
start o f the graphics sect ion
and starts over .

When a key from 1
through 6 is pressed , the key
is masked with an 07 to clear
the five highest bi ts. The re
sult is then placed in Y. The
accumulator is cleared, and a
single 1 in the carry flag is
shifted into the accumulator
Y number o f times. This posl
tlons a single 1 bit in the
accum ulator, according to the
number of the key that was
pressed. The result is com
bined with the character
already on the screen and
then is di splayed. This
process is repeated until the
GRAPHICS key is released.

When the main scanning
loop has detected that a

to a PolyMorphic board in
order to use all of the fea
tures of the so ftware. It
shou ld reside in memory at
7C00-7 FFF.

The so ftware uses 7 bytes
of page zero memory. Five
bytes, from 0080 through
0084, are only used while the
ro ut ines are executing and
may be used by other pro
grams as required. Only 2
bytes of memory must be
uniquely assigned to the
vi deo I/O system. These are
OOE D and OOEE. They con
tain the address o f the cursor
pos ition . During system
power up , you must set these
to 00, 7C. The program will
update and change them as
required .

The first 64 bytes of page
03 contain the machine code
vector tabl e. Th is sho uld be
RAM in order to allow you to
mod ify and expand the
machine codes.

Eight bytes , from 0340
through 0347, contai n the
tabulat ion table. The 64
single bits in this table
contain the tab status for the
64 --character line. A 1 is a set
tab, and a 0 is a cleared tab.
The tab bit for the left
margin row also serves as a
shift-lock memory.

CHARIN Routine: Theory of
Operation

Wh e n t h e C HAR IN
routine is called, it will
initiali ze the V-index and the
da ta directio n regis ter for the
keyboard port. The character
that is curren tly o n the screen
where the cursor is to go is
read and stored in memory. A
cursor (FF) is then d isplayed
on the screen .

The program then starts its
ma in scan ning loop at
LO PIOl. Y is set to sixtee n,
and the program incre ments
the keyboard port sixteen
t imes. Each time, bit #7 is
tested to see if a key is
pressed . If one is, then the
pro gr am will branch to
PROCES.

If no key is pressed, the
port with the SHIFT, CON·
T R OL , REPE AT, an d
GRAPHICS keys is tested.

When a SHIFT key is

Memory Requirements

The software itself can be
placed in either ROM or
RAM and only requires 512
bytes. The video display
board shou ld be co mparable

TAB and SHI FT. To clear a
tab, use TAB and CONT RO L.
Do n't tab the column o n the
left margin because that tab
bit is also used as a shift -loc k
bit.
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Program A. Main Iistinifj .

ASC II key has been pressed,
it will branch to PROCES
(3074). Here it jumps directl y
to a short delay subroutine.
This gives around 700 micro
seconds delay and resets Y to
00. The delay, along with the
nature of the scan routine,
will ensure that , when the
code is read from the port, it
wi ll not be du ring a swi tch
bounce.

The cursor is turned off,
and the norm al code is read
from the keyboard port and
saved in memory. The pro
gram then goes into a wait
loop. The program will exit
the loop only when: (1) the
ASC II key is released, (2) the
REPEAT key is pressed, and
(3) another key on the same
mat rix row as the origi nal
key, but with a higher
priority connection to IC2, is
pressed. That third condit ion
ensures that, when you press
a seco nd ke y wit hout
releasing the fi rs t one , bo th
of them will be correct ly
read .

Once the program is out of
the wai t loop, it will test the
code that it has received . If
the code is a mach ine code or
a SPACE, then the program
will terminate and give that
code to the cal ling routine.

For all other codes, the
CO NT RO L key IS then
tested. If pressed, it will AND
the code with 3F. That strips
away the two high-order bi ts.

The SHI FT key and shift
lock bit are then tested. If
neither is on, then the pro
gram wi ll term inate and pass
the code to the calling
routine.

If the code is to be shifted,
it is tested to determ ine what
needs to be done. Codes that
are greater than or equal to
40 need only to be ORed
with 20 to perform the shift.
These are al l the le t ter keys.
Codes that arc less than 20
can only be made by Greek
and math symbols, so they
must be ORed with 80 . Any
other code must be between
20 and 40, and th ese req uire
that their fifth bi t is inverted.
Th is is don e wi th an

0000
0080
0084
OOED
0300
0340
1700

3000
3002
3004
3007
300A
300c
300E
3011
30 13
30 15
3017
3019
30 1C
301E
3021
3024
3026
3027
3029
302C
3020
302F
3030
3032
3035
3038
3039
303A
303B
3030
303 E
3040
3042
3044
3047
304 A
304C
304 E
3051
3053
3055
3057
3059
305 B
3050
305E
3060
3061
3062
3063
3065
3057
3069
306C
3060
306F
307 1
3073
3074
3077
3079
307B
307E
3080
3063
30B5
3087
308A
300C
300E
3090
3092

A5
91
20
20
AO
A9
80
Bl
85
A9
91
20
AD
EE
2C
10
88
DO
AD
4A
BO
48
A9
20
80
B8
4A
4A
90
4A
BO
A9
9 1
EE
AD
29
DO
AD
30
C9
90
C9
BO
29
A8
A9
38
2A
88
DO
11
91
20
38
BO
A9
11
60
20
A5
9 1
AD
B5
AD
29
FO
AD
30
C5
FO
A5
C9

84
ED
E7
04
00
OF
01
ED
84
FF
ED
04
10
00
00
4E

F5
02

OA

7F
40
40

C3

DC
00
ED
00
02
08
21
00
F1
31
E9
37
E5
07

00

FC
ED
ED
04

05
CO
ED

12
84
ED
00
80
02
04
09
00
04
BO
FO
80
21

30
31

17

31

17
17

17

03
03

17
17

17

31

31

17

17

17

LR
TEMP
CUR SOR
VIOLIN
MACTAB
TA BTA B
PORTS

SKIP

CHARIN

LOPI01
SCA N

CON IO l

G R A PH

LQPI02

LOP I03

CON I02

PROCES

LOPIQ4

CONI03

LOA CURSOR
STA (V IO L IN).Y
JSR NEXCHA
JSR DELAY
Lo V #OQ
LoA#oF
STA PORTs&l
LOA (V ID LlNI .V
STA CURSOR
LoA#FF
STA (V I OL I NI,V
JSR oELAV
Lov#1o
I NC POATS
BIT POATS
BPL PROCES
DEY
BNE SCA N
LOA POATS& 2
LSA A
BCS CO NIOl
PHA
LoA #7F
AND TA BTA B
STA TA BTA B
PLA
LSR A
LSR A
BCC SKIP
LSR A
BCS LOPIOl
LoA#OO
STA (V l o LlNI,Y
I NC PORTS
LOA PORTS&2
ANo#OB
BNE CONI02
LOA POR TS
BM I LOPI02
CMP-#31
BCC GRAPH
CMP#3 7
BCS GRAPH
ANo #07
TAY
LoA#OO
SEC
ROLA
DEY
BNE LOPI03
ORA (V IOLIN),Y
STA (VIDLlNI ,Y
JSR DELAY
SEC
BCS LO PI02
LoA#CO
OR A !VIDLlN I,Y
RTS
JSR DEL
LOA CURSOR
STA (VIO L IN),Y
LOA PORTS
STA TEMP
L OA PORTS& 2
A NO #04
BEQ CONI03
LOA PORTS
BMI CONI03
CMP T EM P
BEQ LOPI04
LOA TEMP
CMP#21

L ine register 64 bytes
Temp norage"" 4 bytes
Cursor storal}e
Cursor add ress
V ect or tab le 64 by tes
Tab tab le B bytes
Keyboard por ts

Repeat sec tion
Cursor o ff

Start of routine

DDR

Cursor on

Main loop

Test for key
Kev pressed

Test 16 t im es
T est other port

SHIFT not pressed

Clear shift lcc k

Repeat key pressed

GRAPHICS no t pressed

T urn o n block
Search for key

Mask off GRAPH ICS
GRAPHICS released

ASC II not pressed

Key less than 1

Key gtr than 6

Shift bi t v times

Combine with screen
Display

R elative jump
Convert to graphics
code and return

Keybounce de lay

Cursor off
Fetch A SCII code

REPEAT pressed

ASC II released

Same key pressed
Fetch normal code

T~
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JOO4
J OO6
JOO9
300B
JOOD
J OO'
J OAQ
JOA2
30M
JOA6
JOA7
30AB
JOA A
JOAD
JOAF
JOBI
JOB2
308 4
JOB6
30B8
JOBA
30B6
JOBD
JOB F
3OC.
JOC2
JOC4
3OC5
3OC7
30CB
JOCA
30CC
30CD
3OC,
3001
300 3
J00 5
3007
30DA
3008
300C
30D E
30EO
30E2
30E4
30E6
30E7
30E8
30EA
30EC
30EE
JOFD
JOF 3
JOFS
J OF7
30F 9
JOFS
JOFD
30F F
3100
3 101
3102
3104
3 105
3107
3100
310C
3 10 E
3 110
3 11 1
311 2
3 113
3 115
3 116
3" 8
311A
3 11 0
J ll F
312 1
3122
3 123

~ 104

90
AD
29
C9
BO
4B
A9
25
85
68
4A
90
2C
30
A5
60
A5
C9
90
09
60
C9
BO
09
60
49
60
AO
48
C9
BO
OA
B5
A9
8 5
A9
B5
20
68
60
C9
BO
29
49
9.
68
48
E6
DO
E6
.0
20
A9
B5
A9
B5
A9
25
AA
68
60
C6
48
A9
B5
20
C6
DO
6B
60
C8
DO
60
A9
9.
20
25
DO
60
l B
A5

19
0 2
03
0 2
08

JF
80
BO

08
40
03
80

80
4Q

03
20

20
03
BO

10

00

20
. 0

Bl
6C
80
03
82
80

CO
02
7F
80
ED

ED
0'
EE
OB
54
CO
ED
7F
EE
JF
ED

ED

55
Bl
12
Bl
' 9

'0

JF
ED
E7
ED
'5

ED

17

03

00

31

31

30

CON 104

CON IOS

SHIFT

LO

MED

CHARQT

CON lOG

CONI07

NEXCHA

OUTIOl

BACSPC
DELAY

LQPIOS

DEL

CART

LINFD

Bee CON IOS
LOA PORTS&2
ANDW 3
CMP.:#02
acs CONI04
PHA
LDA#3F
AND TEMP
STA TEMP
PLA
LSR A
sec SHI FT
BIT TABTAB
8MI SH IFT
LOA TEMP
AT5
LOA TEMP
CM P#4O
ace LO
QRA#20
ATS
CMP#2o
BCS MED
DRA#8o
ATS
EOR#1 0
ATS
LDV#OO
PHA
CMP#20
BCS CONI06
ASLA
STA TEMP&l
L DA -#{;C
STA TEMP
LDA#03
STA TEMP&2
JSR TEMP
PLA
ATS
CMP#CO
scs CON I07
AND#7F
EQR #80
STA IVlDltN) ,Y
PLA
PHA
INC VIOLI N
BNE O UTlO t
I NC Vl0LIN& 1
BPL OU TIOl
JSR SCROLL
LDA#CO
STA V IOLIN
LDA#7F
STA VIOLlN& l
LDA#3F
AND V IOLI N
TAX
PLA
ATS
DEC V IOLI N
PHA
LOA #55
ST A TEMP&l
JSR DEL
DECTEMP& l
BNE LOPI 05
PLA
ATS
INY
BNE DEL
ATS
LOA;;:3F
ST A (V IOLlN),Y
JSR NEXCHA
AND V IOLI N
BN E CART
ATS
C LC
LOA V IOLI N

Machine cod e

CONTR OL not pressed

SHIF T pressed

Shift lock set
Fetch code

Code le n t han 40

Code from 20 to 3F
Greek and math

I rwert 5th bit

S""191e char output

Not a m ach ine code

Indirect ju mp to table
Restore code

Grac hle s
Clear high bit
Inver t h igh bil
Display

I ncrement V IOLIN

Resul t on screen

Backspace rouline
Delay -ouure

Car ret rout ine
Display a blan k

L ine not f inished

Linefeed routine

EOR#10.
The CHARI N ro utine has

now fin ished, and the
accumulator can contain any
one of the 224 possible codes
that can be produced at the
keyboard .

CHAROT Routine : Theory
of Operation

Now that you have re
ceived a code from the key
board, you want to display it
on the screen. The CHAROT
rou tine does this. The routine
fi rst tests the code to see if it
is less than 20. If it is, the
code must be a machine code.

When a machine code is
found , it is doubled with an
ASL A command and stored
10 memory. The memory
byte before it is filled with a
6C, which is the op code for
an indirect lump. The byte
after it IS filled with 03 ,
which is the page number of
th e machi ne code tab le.
Then, by jumping to the
add ress with the 6C op code,
the program makes an 10

direct jump into the machine
code table. Wh atever address
is sto red in that position of
the table ta kes control of the
processor.

If the code was not a
machine code, it IS tested
agam at CON I06. A non
graphics character wi ll be
masked with 7 F to clear the
hi gh-order bit. The high-order
bit for all characters IS 10

verted to conform with the
PolyM orphic video board.
The character is di splayed by
s t o r mg it In the video
memory.

The pointer at VIOLI N is
incremented to the next posl
tion. If the result ing address
is 8000, the screen is scrolled,
and the po inter is reset to
7 FCO. The val ue o f the X
index is set from 00 to 3F,
depending o n the new cursor
position. For more on this,
see Appe ndix 1.

Machine Codes: Theory of
Operation

The nine machine codes in
the software were designed to
make using the system easier
and to simulate the action of
a normal TIV machine. A



vector tabl e containing the
starting addresses of all the
routines was chosen to all ow
for flexibility and expansi on .
The routines work as follows:

NUL: The simplest routine
is merely a jump to an RTS
statement. It, in effect, docs
nothing. All undefined CodC5
in the machine tabl e default
to a NUL.

BA CKSPACE : Thi s
routine decrements the value
in the low-order byte of the
cursor address (OO ED). It
then delays for a moment in
order to slow down the
cursor movement when used
with t he REPEAT key.
Because the high-order byte
of the address IS never
changed , it will not backspace
across th e left margin when
the cursor is on li nes 1, 5, 9,
and 13.

CARR IAGE RETURN :
This routine takes a Poly
Morph ic blank (3F) and
sto res it on th e screen at the
cursor. It then increments the
cursor to the next position
and ANDs the low-order byte
of the new cursor posit ion
with 3F. If the result is not
00 , then the cursor is not yet
to a new line. The program
repeats until the cursor is at
the start of the next line.
Scrolli ng occurs when the
cursor IS incremented into
address 8000.

Ll NEFEED: This rou tine
works by adding 40 to the
cursor address. If the result is
greater than 7FFF, the high
order byte is set to 7C. The
decimal flag in the 6500 must
be cleared in order to use this
routine.

SH I FT LOCK : Thi s
rout in e merely sets the
highest bit at address 0340
and dOC5 no t affect any
ot he rs. Thi s bit would
normally be the tab status bit
for the left-hand margin of
the screen. Si nce there is no
need to tab to a margin (a
CARRIAGE RET URN does
the same thing), it is used as a
shift-lock indica tor.

ESCAPE : This routine
pu ll s the normal return
add ress of the program off
the stack and jumps to the
address stored at 17FC and

3 125
3127
3 129
3 128
3120
312F
31 31
3 133
3 134
3 137
3139
3 13C
3130
31 3E
313F
3142
3 144
3146
3148
314A
3 14C
314F
3150
3152
3153
3154
3156
3158
315A
3 15C
315E
3160
3162
3164
3 166
3 168
316A
316C
316E
3 170
3172
3 174
3176
3178
3 17A
317B
3 17E
3 180
3182
3184
3 187
3 18A
3 18C
3 18F
3 191
3193
3 195
3 196
3199
3 19C
3 190
3 19 E
3 1AO
3 1A 2
3 1A 4
31A6
31A8
31AA
3 1A B
3 1AO
3 1A E
3 1BO
31B2
3 1B4
3 1B7
31B8
3 1BA
3 1BB
3 1BO
3 1BF
31CO

69 40
85 ED
A9 00
65 EE
10 02
A9 7C
85 EE
60
AD 40
09 SO
8 0 40
60
68
68
6C FC
A9 7C
85 EE
A9 00
85 ED
AO 3F
99 00
68
10 FA
C8
60
64 80
A9 40
85 82
A9 7C
8 5 81
85 83
B 1 82
91 80
E6 80
DO 02
E6 8 1
E6 82
DO F2
E6 83
10 EE
A9 3F
91 80
E6 80
DO FA
60
AD 02
29 03
C9 03
DO 12
20 E7
20 A2
BO 12
20 9E
A9 3F
C5 80
DO EF
60
20 A2
AD 02
4A
4A
A4 8 1
10 10
A9 3F
25 ED
85 80
86 82
A8
A9 3F
38
E5 so
85 81
A2 07
3 E 40
CA
10 FA
SS
10 F5
A6 82
C8
60

03

03

17

00

17

30
31

31

31
17

03

OUT I02

SHI FTL

ESCAPE

CLEAR

LOPI06

SCROLL

LOPI0 7

CON I08

LOPIOS

TAS

T AB IT

SHCT

UNSET

SETUP

LOPI09
LOPl10

ADC#40
STA V IOLIN
LDA#QO
ADC V IDLlN& 1
BPL OU T102
LoA #7c
STA V loLlN&1
RTS
LOA TA BTA B
ORA#8o
STA TABTAB
RTS
PLA
PLA
JMP (17FCI
LOA #7c
STA V IDL IN& 1
LOA #OO
STA VIOL IN
Lov#3F
STA LR ,V
DEY
BPL LOPI06
INY
RTS
STY TEMP
LOA ;U40
STA TEMP&2
LoA#7c
STATEMP&l
STA T EMP& 3
L OA ITEMP&21.v
STA (TEM PI.V
I NC T EMP
BNE CONIOS
INC TEMP& l
I NC T EMP& 2
BNE LOPI07
I NC TEM P& 3
BPL LOPI0 7
LOA #3F
STA(TEMP),V
INC TE MP
BNE LOPIOS
RTS
L OA POR TS&2
ANo-#03
CMP#03
BNE SHCT
JSR NEXCHA
JSR SETU P
BCS U NSET
JSR UNSET
L o A #3 F
CMP TEMP
BNE TA BIT
RTS
JSR SE TUP
L OA PORTS&2
LSR A
LSA A
LOY TEMP& l
BPL LOPI09
LoA#3F
AND V IOLI N
STA T EM P
STX TEMP&2
TAY
LOA #3F
SEC
SBC TEMP
STA TEMP&l
LOX-#07
ROL TABTAB.X
DEX
BPL LOPll0
DEY
BPL LOPI09
LOX TEMP&2
INY
RTS

Result on screen

Shift loc k rou t ine

E!il:ape rout ine

Clear line reg ister
and home cursor

Scroll rou tine

Still on screen

Blan k out last line

Tab routine

Test fo r S or C
Shift or cont ro l

Tab fo u nd

Not en d of line

Unconditional jump

Shift tabtab Y tim~

105 !ldl



If the carry flag was not
set, th e program would still
use the UNSET routine to
restore the table. But th en it
wo uld test the co lumn, and,
if it was not at the right
margin, it would go bac k and
start agai n. Eventuall y, it
would find either a set tab or
the margin. -

START
LO OP

LOX #00
LOA OO,X
J SR C HARO T
C MPro O
BN E LOOP
RTS

Both of these programs wor k fin e wit h displaved Characters.
Since the CHAROT ro ut in e sets the x-tncex t o a number t hat
corresponds to the cursor posit ion, it can be used to in dex
t hrough the line register. O ne weakness t hat t hese programs
share is thai nc ndisntaved characters (U NEF EEO, C LE AR, erc. l
w ill no t al ter t he Xvindex. T his means t ha t m ach ine codes canno t
be used with these ro uti nes. If you War'l t to use them, you must
a lter the rout ines to set the X-index to its proper value after each
machine code.

APPE NDI X 1
Using the Rout ines

The single character 1/0 used in these routines is generally
compatible with standard TTY 1/0 routines. One incompatibility
is that the CHAR IN routine will not (except for graphics) echo
the il'lputled character to the screen. If you merelv set the
starting aodress for C HARIN and CHAROT il'l your system 110
vectors. you may fmd that you canner see atlything that YOU

type. I f that is the case, use this patch in your program:

2000 20 OA 30 INPUT JSR CHAR IN
2003 4C C5 30 OUTPUT JMP CHAROT

Now, when you jump to scbroouoe INPUT, it will input a
character and also display it. CHAROT restores the accumulator
when finished, so the data is preserved.

Sometimes it is desirable to input an entire line rather than
just one character. T his wav you can edit and correct any
mistakes, and the calling program onlv sees the final result. One
way to do this is bV using the firs t 64 bytes of page zero RAM as
a line register. This p rogram will accept up to one line o f
characters and store t hem in the line register. It returns to the
callil'lg program when you type a CARRIAG E RETURN.

START LO X #00
LO O P JS R C HAR IN

STA OO,X
JSR CHAR OT
CMP#OO
BNE LOOP
RTS

A simple program t hat wi ll d isplav an enti re li ne at one t ime

NEXCHA, and the tab le is
then shifte d until th e tab bit
for that co lumn is in th e
carry flag. A set carry flag
wi ll cause th e pro gram to
branc h to th e UNSET
routi ne, whe re the table is
restored. The routine is
terminated with the cursor
left on a set tab position.

no ne are set, it wil l stop at
the ri ght margin.

The program maintains a
table fo r the tab status at
0340. The 64 columns re
quire 8 bytes of RAM. These
8 memory bytes and carry
flag are tu rned into a 65 x 1
recirculating shift register by
the SETU P rou tine in the
TAB program. When SETU P
is called, it figures out which
one of the 64 columns it is
looking for by ANDing 3F
with the cursor position. It
then uses two loops and a
ROL instruction to shift all
64 bits of memory and the
carry flag until the tab bit it
needs has been shifted into
the carry flag. While in the
flag, it can easily be set,
cleared . or tested . The
SETU P routine also com putes
the number of times that it
will have to continue to shift
th e memo ry in order to re
store it to its original posi
t io n. The routi ne UNSET
takes this number and uses it
to restore th e table.

When the TAB ro ut ine is
entered, it fi rst tests the
SHIFT and CONT ROL keys
to see if they are pressed. If
they are, it shifts the table
unt il the tab bit for the
current posit ion is in the
carry flag. It then sets or
clears the flag, depending on
the key pressed , and restores
the table. The o nly bit
affec te d is the tab bit fo r th e
current position.

If neither th e SHIFT nor
CONTROL key is pressed,
the cursor is moved o ne
position. The cursor is incre
m ented b y s ubrouti ne

17FD. This should be set to
the startin g address of yo ur
system monitor and acts as an
easy way to stop the program
when it asks for data. Si nce
this system is not an interrupt
driven system, it is handy to
also co nnect a RESET li ne to
a spare keyswitch to handle
any co ntinuous loops in your
program.

CLEA R: This ro utine sets
th e VIOLIN pointer to 7COO
(upper left corner) and sets
the first 64 bytes in page zero
to 00. Appendix 1 gives more
details concerning the use of
the page zero memory.

SCROLL: The SCROLL
routine acts to move all the
data. o n the screen up one
li ne. It does this by setting up
two pointers in page zero
memory. The first pointer
points to 7Coo, and the
second o ne points to 7C4O.
The 64-byte di fference is the
length of o ne line. Data is
read from the second pointer
and stored at the fi rst. Both
are th en incremen ted by one.
Wh en the second pointer has
reached 8000, the lower 15
lines have been moved to the
upper 15 li nes. A Po ly·
Morphic blan k (3 F) is then
used to fi ll up th e bottom
li ne.

T AB UL ATI O N: Th is
rou tine actually does three
separate thi ngs. It sets a tab
when TAB is pressed alo ng
with a SHIFT key. It clears a
tab when TAB is pressed
alo ng with the CONT ROL
key. When TAB is pressed by
itself, it moves the cursor to
the right and stops it at th e
first co lumn with a set tab. If
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RS':UZ/TTY:'
INTERFACE .~

Paet no. (,00 ~t
• Conwrh HS-232 10 20mA
"ur....nlloop, and 20mA curr"nl
loop 10 RS-2:J2
• Two separal.. drcuils
• Requir".. +12 and -12 .'olls
• Board onh 84.50, wilb
parts 87.00

Part no. 109

• Type 103
• Full or half duplex
• Worb up 10 300 baud

• Originate or Answer
• No coils, only low cod com
ponentll
• TIL input and output-serial
• Connect 8 ohm speaker and
crystal rmc . directly to board
• Usee XR FSK demodulator
• Requires +5 volh
• Board $7.60; with parh $27.50

MODEM *

Part no. 106
• Siand alom' 1'\'1'
• 32 char/line, 10 ltees, modifi
.'alionll for 64- cbar/lint" included
• Paralld A5<:11 ('n'L) inpul
• vtdeo output
• IK on board memory
• OUlpul for('"mpull'r con·
Irolled cur-ser-

• Aulo seroll
• l\on-deslruelhl' curs"r
• (:urller inputs: up, d"wn.le fl.
riKht. home, EOI.. [OS
• Scroll up• •Iown
• Hequtees +5 volts et 1.5 amp...
and _12 \ '011 .. .II 30 rnA

• All 7400, T'I'Lehtps
• (:hll.r. gen. 2513
• [Ipper cas" ..nly
• Board only $39.00; with part..
$145.00

TELEVISION
TYPEWRITER

Apple II
Serial If0
Interface *
Pari No.2
• &ud ralH up to 30,000
• f'I~e inlo Apple Peripheral
connector

• I....w·cur~nl drain
• RS-232 Input and Output

SO FTWA R E
• Inpul and Output routine from
monitor or BASIC to 1e~lype or
other wrial print..r,
• Program for uong an Apple II
for a vjdeo or an intell.icent tl'l"·

minal. Board only - $15.00;
wilh parlll - $42.00; auembled
and tested _ $62.00.

• Pia}' and record Kamas City
Standard tapes
• Converts a low eoee tape
recorder to a diptal recorder
• Workll up to 1200 baud
• Diptal in and out are TIL..erial
• Output of board connects to
mic. in of recorder
• Earphone of recorder connects
to input on board
• R""luirl'll +5 volts, low power
drain
• Board $7.60: with parh $27.50

• No coils

Part no. III

PMI
no. 107

RF
MODULATOR*
• Converu video to AM modu
lated HI" , Channels 2 or 3

• Power required is 12 volts AC
C.T., or +5 . 0 Its DC

• Board $7.60; with paru $13.50

TAPE
INTERFACE *

Pari no. 6085
• Board 8u p p li.. ~ II regufated
+5 ~'OhM a' 3 amps. , +12. -12.
.0<1-5"011"8' J am p.
• PO"H~r re-quir-ed is 8 volts
AC al 3 am pt<. . and 2 ,1- volts AC
c.n al 1.5 amp!'.
• Board only 112.50; ..-hh
parb ~H2 ..'>0 "",,"Iu,lin!l
Iran sform..r s

Part no. 232
• Converts TIL to RS·232, and
converts RS·232 to TTL
• Two lIf'parale e jreuite
• Require~ · 12 and +12 volts
• AU connectjone go 10 a I 0 pin
jl;old plated edge co nnec tor
• Hoard only $4 .50; with parll
$7.00

TIDMA* ;;
Part no. 112 •
• Tape Interface Direct Memory
ACCH8

• Record an<I pia" proJlrams with·
oul boolslrap loader (no prom)
ha.. FSK enco,ler / deeodee for
.li r ecl conn"clions 10 10..' eest
rt"corder .II 1200 baud roll". and
dirl'cl conneclion.. for inputs and
oulpuls 10 a dip;ilal rt"corder .II
any baud nit".

• S· I OO bus compatible

• Board only $3 5.00:
with parts $110.00

UART
&BAUD
RATE
GENERATOR*

Part no. 300
• 8K Altair bus memory
• Uees 2102 Stat ic mernoq chip8

• Memory protect
• Gold contacts
• Wait states
• On board regulator
• 8 ·}00 bus co mpat ible
• Vedor input oplion
• THI state buffered
• Board onl}' $22.50; with parfs
$160.00

Pari no. 101
• Conver" serial to paraUel and
parallel to seraal
• Low cost on board baud rate
generator
• Baud rates: 110, 150,
300,600,1200, and 2400
• Low power drain +5 volta and
· 12 volts required

• TTL compatible
• All characters contain a start
bit,S to 8 data bih, I or 2 stop
bits, and dlher odd or even
parity.
• AU connections go to a 44 pin
gold plated edge connecto r
• Board only S12.l)(); with parh
$35.00

8K _
STATIC
RAM

To Order:
'2'

Mf-ntion part number and dellCription. For parte kit. add "A" to part number. Shipping paid for order.
accompanied by check. mone)' order, or Muter Utartle, BankAmericard, or VISA number, expiration
date and signat ure. Shipping chargell added to C.O .D. orders. California resjdente add 6.5% for tax.
Par.. kits include lIOCkeU for aU lUi, components. and circuit board . Documentation iA included with
an products. Dealer inquiries invited . 24 Hour Order Line: (408) 374-5984.- Designed by lohn Bell.
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William Slattery WB2IPD
JJl W~l Fowm A venue
R~lIe NJ 07103

Computerized Loop
Antenna Design

•
-In BASIC

A lmost a ny time you
see an article on sma ll

loo p antennas, the author
po ints out that suc h anten
nas are probably the least
explored by amateurs.

Then he points out why
that's so, and , indeed, yo u
say, the little darlings can
we ll stay unexp lo red . Their
frighten ingly low radiation
resi stance is almost instan
ta neous discou rage ment.

But (dare I risk noncon
formity amo ng authors), a l
though loop antennas are
probably the le a st ex
plored by amateurs, they
have much to offer. $0
mu ch, in fact, that it is
almost astounding that the
dipole is not given less
attention.

I, fo r o ne , am ti red of
see ing the radi at ion pat
terns of dipo les a nd having
it pointed ou t to me even
befo re I put o ne up that the
da mn th ing is goi ng to
s ho o t mo s t of my rf
stra ight up unl ess I have
two giant redwood trees
and a c hair lift.

The loop is small - at
least as compared with its
operating wavelength . It is
directional - at least it
ca n be ro tated without
hav ing to move two giant
red woods a few hundred

~ ' 08

feet. It has a narrow band
widt h - and if you think
that is a disadvantge. you
ha ve n' t listened to at
mospheric noi se in the
summer o n 80 meters . But
it is tunable and could be
rem otely tuned with a
motor, so bandwidth is not
really a problem once the
system is operational.

Co ns ide r the a lterna
tives : a d ipo le wh ich in
t rudes upo n Eastern Air
li nes' fl ight sched ules or a
vert ica l whic h requ ires a
co pper backya rd fo r op
timum results . If I had
enough co ppe r to make a
really good ground system
for a vertical , I wou ldn't
use it for an antenna (as
much as I love amateur
rad io). I'd melt the stuff
and re tir e . May be put
down a few rad ials of solid
go ld, whi ch proba bly is
cheaper.

Sma ll loop antennas can
be the answe r fo r the
amateu r with space and
tower limitat io ns who does
not have a biological noise
filter twixt his an vil bone
and his stirrup bone.

A magnetic loop anten
na , whic h does to the
magnet ic component of
the rf wavef ro nt what
di po les do to the e lect rica l

component, can a lmost be
put in a cave and will still
work .

Ideally . it turns out, it
sho u ld not be mounted in a
cave, so you don 't have to
have one of those either .
Its lowest radiation angle
- and, hence, its most ef
fective pos ition for OX - is
about five-sixteenths wave
length above ground. At 80
meters, that is o nly slightly
mo re tha n a qua rter wave
or slightly more than 33
feet . That's not bad, when
a dipole wou ld have to be
part of a thundercloud to
give the sa me yield, and
then in only two directions .

Mounted verticall y, as it
shou ld be to maximize
rad iat io n re sistance, the
loop can be ro tated to nu ll
out noise and QRM - kind
of Iike a beam o n 80.

As yo u w il l probably
have noticed if you are
older tha n 12, the re is no
such thing as a free lunch.
What price this miraculous
antenna? Well , there is that
radiation resistance thing ...

Radiation re si stan ce
does not exist, but it is
measurable, and , if you
wa nt to be hea rd more
t han a block away, it is
very, ve ry importa nt.

Jn physics. accounting is
st rict, much stric te r than a
bank 's ledger . If power
goes into something a nd
le ss power comes o u t ,
the re has to be a reason.
The credi t and debit sides
o f the energy bal ance
sheets mu st match.

When you pump power
into an antenna , the energy
sets up stand ing fie lds near
the system . The re is less
power in those field s and in
the conductor itse lf tha n
was pumped in the re. So
where did it go? It went to
that rare OX st a t io n' s
re ce iving antenna , tha t's
where .

Well , says the physicist
accountant, if the system
" lost" that power to the
"ethe r" - which doesn 't
exist eithe r - there mu st
be a re ason. There the com
parison between dollar and
e lect r ical a c cou ntants
ends. The e lect rica l ac
counta nt may have to
make his balance shee ts
match more accurate ly,
but he engages in some
practices wh ich would
la nd him in a federal pen if
he tried them with bucks.

He invents things which
don 't exist but at least ex
pla in where the power



Eft ."

Eft: '

710 Let F = 14.25
720 Gosub1180
730 Gosub 1120
740 Gosub 1250
750 Let F = 21 .2
760 Gosub 1180
770 Gosub 1200
780 Gosub 1250
790 Let F = 28.9
800 Gosub 1180
810 Gosub 1200
820 Gosub 1250
830 It " The formulae used in these cal-"
840 II " culalions are of insufficient"
850 It " validity for frequenc ies above 10 meters: '
860 GOTO 410
870 For x = 1 to 3 : 11" " : next x
680 Let F = Z: Let 0(1) = P
890 LetO = 3
900 It " Freq uency in memory is" ; F; " MHz"
910 II "Conductor is" ; BS; 0(1); "inches"
920 It "In diameter"
930 For x = 1 to 3CXlO: next x
940 It
950 It Oiam.
960 forx = t to a
970 Gosub 1180
980 Gosub 1200
99Olto,E

1000 Let 0 = 0 + 1
1010 Next x
1020 GOTO 410
1030 For x = 1 to 3; It"" ; next x
1040 II " Frequency in memory is", Z
1050 II
1060 II " Loop is"; BS " and is" ; d; " feet"
1070 lI"in diameter" : II
1080 For x = 1 to 3000: next x
1090 II
1100 II "Dtam.
11 10 Let 0(1) = .5
11 20 Forx = l to l0
1130 Gosub 1180
1135 Gosub 1200
11 40 II 0(1 )
1150 Let 0(1) = 0(1) + .5
1160 Next x
1170 GOTO 41 0
1180 Let R = 31200 "((3.14*(D/2)t2)/(9841F)f2)f2
1190 RETURN
1200 Let R(1) = SORT(F)/(I000"O(I»
1210 If AS = " A" then 1390
1220 R(2) = R(1)"(3.1 4"D)
1230 E = AI(R + R(2))" 100
1240 RETURN
1250 For x = 1 to 3: 11" " : next x
1260 It " The loss resistance of"
1270 It " a loop antenna" ; 0; "feet"
1280 It " in diameter snf made of"
1290 It " [)(1); "inch"; BS; " tubing"
1300 It "Is"; A(2); " Ohms at" ; F; " MHz"
1310 It
1320 It "Its rad iat ion is"; R; " Ohms"
1330 •
1340 II
1350 " "Its ettlc iency is"; E; " per cent "
1360 •
1370 For x = 1 to 5000: next x
1380 RETURN
1390 Let R(l ) = R(11"1.28
1400 GOTO 1220

Fig. 1. Loop antenna designer.

10 Rem Program designs small loop antennas and show effects
20 Rem of altering various parameters
30 Rem by Wi lliam Slattery
40 Rem October. 1977
50 For x = 1 to 6 : II' ''': next x
60 II "loop antenna designer"
70 For x = 1 to 5: II" ": next x
80 II " this program aids In the design"
90 II " of loop antennas small compared"

100 It "to their operating frequencies"
110 II
120 II " enter data as requested."
130 •
140 For x = 1 to 5000: next x
150 For x = 1 to 20: 11' ''': next x
160 Input " Enter frequency", F
170 II
180 •
190 Input " Enter loop diameter", 0
200 Let K = 0 : Let Z = F
21 0 II
220 Gosub 1180
230 II " the radiat ion resistance of a"
240 II "loop antenna" ; 0 ; " feet in diameter"
250 II " is'" R' " at'" F' " MHz"., "
260 •
270 II " loop antenna efficiency depends"
280 lI" on the diameter and composition"
290 lI"of the conducto r."
300 •
310 Input " Enter conductor d iameter uncnesj'', 0(1)
315 Let P = 0 (1 )
320 •
330 1I"ls th e conductor copper or aluminum?"
340 lI"Enter A or C"
350 Input AS
360 If AS = "C" then BS = " copper"
370 If AS = " A" then BS = "aluminum"
380 Gosub 1200
390 Gosub 1250
400 II
410 # " Do you wi sh to alter a paramete r"
420 II "And observe the effects? (Ente r Y or N)"
430 Input OS
440 If OS = " Y" then 490
450 If OS = " N" then #"Do you wish a new design?"
460 If OS = " N" then Input CS
470 If CS = " Y" then 160
480 End
490 II " Do you wish to atter c-"

500 11"1 . Frequency."
510 11"2. Loop diameter."
520 11"3. Conductor diameter:'
530 Input " Enter appropriate number" , C
540 If C = 1 then 590
550 If C = 2 then 870
560 If C = 3 then 1030
570 lI"Enter your choice"
580 GOTO 490
590 Let F = 1.8
600 Gosub 1180
610 Gosub 1200
620 Gosub 1250
630 Let F = 3.8
640 Gosub 1180
650 Gosub 1200
660 Gosub 1250
670 Let F = 7.2
680 Gosub 1180
690 Gosub 1200
700 Gosub 1250



l OOP ANTENNA DESIGNER 7 41 .81 0146
8 51.749839
9 60.42897

10 67.68762 ,
Do you wish to alter apatarneter and observe the effects?
(ENTER Y OR N)
Y
Do you wish to alter-
1. frequency
2. loop diameter
3. conductor diameter
ENTER APPROPRIATE NUMBER
3
Frequency in memory is 3.8 MHz
loop is copper and is 14 feet in diameter
DIAMETER EFFICIENCY

.5 24
1 38
1.5 48
2 55
2.5 61
3 65
3.5 68
4 71
4.5 74
5 76

Do you wish to alter a parameter and observe the effects?
(ENTER Y OR N)
N
Do you wish a new design?
y

ENTE R FREQUENCY 14.35
ENTER lOOP DIAMET ER 6
The radreuon resis tance of a loop antenna 6 feet in diameter is
1.1270057 at 14.35 MHz
loop antenna efficiency depends on the diameter and composi
tion of the conductor.
ENTER CONDUCTOR DIAMETER(INCHES)
1
Is the conductor copper or alum inum? ENTER A OR C
A
The loss resistance o f a loop antenna 6 feet in d iam eter and
made of 1-lnch alum inum tubing is 9.1395378E-02 Ohms at 14.35
MHz
Its rad iat ion res istance Is 1.1 270057 Ohms
lis effic iency is 92.498743 per cent
Do you wish to alter a parameter and observe the effects?
(ENTER Y OR N)
N
Do you wish a new design?
N
ready

Fig. 2. Loop antenna designer - sample run.

THIS PROGRAM AIDS IN TH E DESIGN OF l OOP ANTENNAS
SMAll COM PARED TO THEIR OPERATING FREQUEN CIES
ENTER DATA AS REQUESTED
ENTER FREQUENCY 3.8
ENTER l OOP DIAMETER 14
The radiation res istance of a loop antenna 14 feet in diameter is
.16427068 at 3.8 MHz
loop antenna efficiency depends on the diameter and composi
tion 01 the conductor
ENTER CONDUCTOR DIAMETER(INCHES)
3
Is the conductor copper or alum inum? ENTER A OR C
C
The loss resistance 01 a loop antenna 14 feet in diameter and
made of 3-inch copper tUbing is .02857825 Ohms at 3.8 MHz
Its radiation resistance is .16427068 Ohms
Its effic iency is 85.181017 per cent
Do you wish to alter a parameter and observe the effects?
(ENTER Y OR N)
Y
Do you wish to alter-
1. frequency
2. loop diameter
3. conductor diameter
ENTER APPROPRIATE NUM BER
1

The loss resistance of a loop antenna 14 feet in diameter and
made of a-men copper tubing is 1.9668901E.Q2 at 1.8 MHz
Its rad iation res istance is 8.2701934E-Q3 Ohms
Its efficiency is 29.600793 percent
(NOTE: Program repeats above paragraph subsliluting frequen
cies of 3.8, 7.2, 14.2, 21.2, and 28.9 MHz in the calculations)
The formulae used In ca lculations are of Insutncent validity for
frequencies above 10 meters
Do you wish to alter a parameter and observe the effec ts?
(ENTER Y OR N)
Y
00 you wish to alter-
1. f requency
2. loop diameter
3. conductor diameter
ENTER APPROPRIATE NUMBER
2
Frequency in memory Is 3.8 MHz
l oop is copper and is 3 inches In diameter
DIA METER EFFICIEN CY

3 5.351593
4 11.82175
5 20.75 1192
6 31.151973

went . Radiation resistance
is what he invents.

A s y o u ' v e p robab ly
guessed, the more power
lost to the ether, the
quicker you 'll win your
WAC.

Small loops have very
little radiat ion resistance,
but they do have. like any
thing else, true loss resis
tance. That ohmic resis
tance eats up power and
turns it into heat. And.
unless Pitcairn Island now
has antennas sensit ive into
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the infrared, heat is wasted
energy .

But, w hat really matters
is the ratio of radiation
resistance to lo ss resis
tance. It determines the ef
ficiency of an antenna. I f
losses are kept low, com
pared to radiation res is
tance(no matter how low it
is). efficiency is high.

Practical loops may be
as efficient as 80 per cent
or more.

If that doesn't impress
yo u , r u n out to your

mob ile, ca ll and chat with
someone across the coun
try, and remember that
your base-loaded whip has
an efficiency somewhere
in the single digits.

Keeping loss resistance
low is accompl ished two
ways . One is by redu cing
the resistance of jo ints. Ob
viously. the answer here is
to redu ce the number of
joints and weld or carefu ll y
so ld er what joints there
must be .

Another is by increasing

the size of the conductor .
Rf flows on surfaces. In
crease surf ace areas, and
you decrease resistance.

There has to be an op
t imum in here somewhere.
There is, but it depends on
your QTH and pocket
book. Sewer pipe made out
of copper is a great con
ductor at 3 MHz, but you'll
begin to wonder why they
keep gold in Fort Knox.

A 50-foot diameter loop
is terrifically efficient. but
your house can jump rope



Hey! Wait For Me!

- slowing computers
to reading speed

throug h it.
H en c e, t he fo llowing

p rogram.
let me say that, in real

li fe, I am not an electronics
engineer. I'm just a news
paper reporter, but that at
least means I ca n read , and
that's w hat it ta kes to learn
enough about antenna de
sign and p rogramm ing to
co me up with t his m aster
p ie ce .

To be t ruthfu l, the only
book large r t han t he o ne
abo ut w hat I do n't know

Charles E. Thomas WA 3MWM
7022 Blackhawk
Pittsburgh PA 152J8

T rying to read game di
rect ions on a T V mon i

tor at 1200 baud can be a real
rat race !

Ever since I made the
1200 baud rate conversion on
my SWTPC 6800, all I hear
are complaints f rom the game
players who frequent my
computer keyboard. (The
conversion was based on a
Kilobaud article by Jim Huf f
man, "Speed Up Your 6800,"
No. 5, May, 1977.)

I think the faster speed
actually scares some people
away from the keyboard
(more than usual). If the
player attempts to read the
game di rect ions at the 1200
baud rate, he sometimes runs
away even bef ore the game
begins. The alternative, of
course, is to rcturn to the
original 300 baud rate sup
plied by the control board.
This makes for very slow
draw ing of game maps and
grids.

I f the player is given plen
t y of time to read the direc
tions before he starts the
game, he might stay relaxed
enough to enjoy i t, so I use a
subroutine to develop this

abo ut antenna design is the
one about what I don't
know abo ut programming.

You can get a few more
arti cles o n sm al l lo ops
before bu ild ing o ne. And
you can probably get an
edu cat io n in in eff icient
program design by read ing
m y loop antenna designer.
You ca n also im prove it.

O ne add it ion might be a
sec t io n to rela te radiat io n
resistance to height above
g ro u nd. An o th e r c o u l d
co mp ute the ang le of the

needed delay. The routi ne
can be used every few sen
tences, especially if the direc
t ions are rather lengthy. The
subroutine, in BASIC, is

st ro ngest radia ti on lobe for
a gi ven height . Th e for
m ulas are no t difficu lt and
no t d iff icul t to obta in.

You probab ly cou ld sim
ply st ream li ne th is pro
gram to run better. It is
wr itten in D ig ita l Group
M axi-BASIC and run s on
my Z-80 sy stem in much
less than the 18K memory
I 've go t . I'd guess the
BASIC takes up abo ut 13K
and the program abo ut
2.5K.

I 'm sure the program

shown in Fig. 1. The delay
rout ine is found between
lines 900 and 920. Be su re
your var iable character (N in
my example) is not used for
any thi ng else in the main

co u ld be m od ifi ed to fi t
any other BASIC, but then
aga in I 'm m akin g t hat
sta tem ent from the " ex
per t " position of a person
w ho doesn' t know a d amn
thi ng abou t any othe r
BASIC.

The antenna , I th ink, has
pro m ise. I have alw ays
found t he most excit in g
part of amateur radio to be
experim entin g w ith sys
tems w hi c h push a m eager
amount of rf f urt her. It's
m y kink. •

program. Fig. 2 sho ws the
approx imate t ime delays en
countered wi th my SWTPC
6800 8K BASIC Now you r
guests can relax wh ile readi ng
those game direct ions! -

XX X Last line of d irect ions in your game program
X XX GOSUB 900
X XX Your game program co ntinues . . .

900 FOR N ~ 1 TO 200
910 NE XT N
920 R ET UR N

Fig. 1. Subroutinc delay.

Line # 900

N ~ 1 T0 125

N ~ 1 T O 200
N = 1 T O 300
N = l T0 100Q
N = 1 TO 5000

A pproximate time delay for m y

SWTPC 6800 8 K BASIC

2 seconds
3 seconds
4 seconds
15 seconds
70 seconds

Fig. 2. Tim e delay values.
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Steve Eigsti
2101 Fordham Cove
A ustin TX 78723

-srevtewing

the Morrow front panel

roomfu l of blink ing LE Ds
(which I now have).

My previous experience in
computers was a frustrat ing
FO RT RAN course, watching
Jay's toggle-switch acrobat ics
o n an Altair, and articles in
magazines that I didn't under
stand. I just plowed ahead
and decided to learn as I
went. There's a first lesson
for beginners here - go
ahead, even if you aren't sure
that you know what you're
doing. This isn't ham radio
where you need a license or
can mess up an FAA airplane
circui t if you misadjust a
transmitter.

I received my Morrow
CPU board in a week. This is
a fully-debugged working
produc tion model. There's no
wait ing mont hs until the
company gets into produc
tion and works out glitches.
This is an importan t point
because you see a lot of neat
things adver tised which are n't
being shipped.

The Morrow board itself is
a nicely laid out double- sided
job. Assembly is straight
forward. Stick sockets in,
solder, and it works.

Then com es the problem:
What do you do with a com
puter when you don't know
anything about com puters?
Fi rst of all, you need a power
supply, case, and mo ther
board wi th sockets to give the
CPU board a home. You ca n
get the wor ks fro m Parasi t ic
Engineering in their Equinox
100. In addit ion to what I
wo uld best describe as a
"moose power supply" (i t
powers 18 card slots - your
money will run out before
this po wer supply will), the
Equinox has a specially de
signed mother board, also
from George Morrow.

Next, you need some
memo rv. There's another
lesson here for beginners 
pick a CPU that is compatible
with your friends', or pick
friends who have CPUs and
mother boards like yours.
That way. you can borrow a
board or two of memory
whe n you want to run some
biggie program that hogs up
memory. You can also swap

1976, when my fr iend Jay
Be l l (computer frea k of
magnitud e 9.9) called my
attention to a miniscule ad
George Morrow was running
which offered a computer
board at a ridic ulous pr ice. I
hustled off a check, figuring
at the t ime that, if computers
tu rned out like my ham rad io
hobby, I would soon have a

as a replacement front pane l
for the Altair or lmsai co m
puters, it do es far more than
any other CPU system cur
rently being offered. The
Morrow board also co mprises
the brains of the Equinox
100 compu ter system from
Parasit ic Engineering.

I first discovered the early
version of the board in late

Morrow's
Marvelous
Monitor

O ne of the fi nest, though
u nhera lded, micropro

cessor boards on the mar kct
toda y is the George Morrow
C PU/fro nt panel board,
known as the "Sigma 100." It
is being sold direct ly from
Morr o w ' s Micro-Stuff or
through dealers around the
country. Al though it is being
advertised innocently enough

rr:;l
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boards for debugging - at
your own risk, of course !

After the memory is in
and the power on, you begin
tinkeri ng with the keys on
the front panel to see what
happens . George does n't
swamp you with information,
but you do get basic instruc
tions and a little program
which makes the seven
segment LEOs count. It helps
familiarize you with the oper
ation. The board's operation
is so simple that, in about an
hour, I had figured out
basically what was happening
insi de the computer. The
normal react ion is, " Why
aren't all computers designed
like this?"

The control of the Morrow
panel is set up in a perfectly
rational way, so, if you can
operate a pocket calculator,
you can work a Morrow co rn
puter. You don 't have to
know anything about status
lights, memory protect, ma
chine cycles, or nitty-gr itty
computer design to get going.
There's no binary conversion,
no flashing lights. The only
swi tch on the board is a
"reset" switch, wh ich sort of
sends everything back to
home when you mess up the
program. There are twelve
keys for control func tions
and ten LED seven-segment
readouts to tell you what's
gomg o n.

How Does It Work?
Basicall y, the Morrow

front panel/CPU works li ke
this : There is a combination
har d wa re- so ftware (called
"firmware") which controls
operat ion of the CPU and
does all the work supervisi ng
the computer operation. In
the normal "run" mode, the
CPU will go full speed just
like anybody else's 8080
CPU. But now comes the neat
part, You can execute the
program just one step at a
time (called "single step
ping") or let the front panel
step through it at any rate
you want (called "slow step
ping") . I will discuss th is in
detail later. You can also put
a "halt" instruction in the
program, and the front panel

program wil l stop your pro
gram so that you can see
what happened so far. Then
you can conti nue from that
point , at any speed from
si ngle step to full run. Nor
mall y, when an 8080 CPU
reads a " halt" instruction, it
stops dead in its tracks, and
you have to reset the whole
wor ks to get going again.
Morrow's "halt" just pauses
the program and leaves all the
registers, memory, etc., alone,
so you can continue from
that point on. Now the
"halt" instruction is a truly
useful programming aid. Pro
grams can be run in sections
to help isolate the bugs more
easily.

In addition to the regular
spe ed of operation, the
Morrow CPU panel has four
"modes" of operation at step
ping speeds. The firmware
program lets your program
execute just one step, and
then it takes over and dis
pl ays to you what you want
to see. You can select the
program counter where you
look at the memory location
and data, any register or pair,
any port location, or watch
one memory location. You
select whether it will execute
just one step at a ti me or
automatically step through
your program.

Pressing the " M" key will

•

run the CPU normal ly, and
the front panel wi ll be in
control for halts but wil l not
display any data. The CPU
simply runs too fast for any
practical mo nitor ing of data
in this manner. Pressing "S"
will stop the program, and
the front panel program wil l
be completely in command
Pressing "S" while the front
panel program is in operation
will single step your program.

Pressi ng the "0" and then
"M" keys is the normal mode
wh ich examines each memory
locat ion as the program is
stepped. The six LED digits
on the left tell you what
memory location you are
seeing - the fi rst location is
000,000 (octal), then 000,
001, etc. , on up to 377,377,
the last location in memory.
The right three digits tell you
what is in the memory loca
tion displayed. In Fig. 1(a),
you see that , at location
000,100, there is a 303,
whic h would be executed as a
jump instruct ion. Since th is
instruction requires two more
by te s following for the
address, you can press " E"
and the ne xt memory
location wil l be displayed (in
the example, 000,101 would
be displayed) along wi th the
data in t hat location. Pressi ng
HE" again will dis play the
next location (000,102) and

•

D..... If'
lOC '" 10"> "U'Otl.• •
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• •

• ·,· 1i' 1i0DE'

Fig. I .

so on. To examine any mem
ory location, enter the loca
tion and press " E", To
deposit new data at any mc m
ory location , first examine
the location (enter the loca
t ion and press "E"), then
enter the data (which might
be an instruction or a data
byte), and press "0". If you
press " 0 " again, the same
data will 'be deposited in the
nex t memory location also.
It is not necessary to examine
each location before deposit
ing data. Each t ime you
deposit data, the memory
location wil l advance to the
next location. Thus a long
program can be entered in a
reasonabl e amount of time.

The next mode is the reg
ister mode. To enter, press
the "1" and then "M" ke ys.
Tw o digits on the left
indicate wh ich of the 8080
registers is displayed. The
three or six (depending on
whether it is a 16-bit pai r or
an 8·bit register) digits on the
right indicate what is in the

•
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register. In Fig. 1(b) , you are
looking at register 15, the
program counter. The next
location that will be executed
is 010,020. You can ex amine
a regi ster and deposit data
just like th e memo ry loca
t ions. As you si ngle or slow
step through a program, you
can watch a selected register
or pair change. This is an
extrcmclv val uable tool in
debugging programs. In most
com puters, it takes an elab
orate "t race" program to per
form th is funct ion.

Since the accumulator
(register A) is a standard
register, you can watch the
accumulator in the register
mo de. If you are building an
interface to the outside world
(s uch as a ke yboard ), this
func t ion ca n be useful in
determining whether a prob
lem lies in the interface
circuit or in your computer
program. If you aren't getting
data into the accumulator,
the interface circu it isn 't
working. If data is getting
into the accu mulator register,
your program is at faul t.

In another mode, the
"2-M" mode, input ports may
be examined and data may be
outputted. During any part of
your pro gram, while th e pro
gra m is ha lted and the front
pan el is in control, data may
be sent to any port, just as if
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you had writte n a sectio n of
com puter program which
moves data to an o utput por t
For example, if you have just
built a devi ce connected to
the comp uter's output port
wh ich turns o n relays and
you want to test the relay
interface circuits, yo u would
enter the port mode and th en
exami ne the port your relays
are connected to. By deposit
ing data into that port, yo u
could see if the relays are
turned o n or not Again, you
can isolate any pro blems to
the computer program, the
device interface circuit, or the
device itself. As another
example, say you've built an
ana log-to-d igital converter
board which takes analog
values (voltages) and co nver ts
them to a digital number. By
examining the A/D input
port, you can determine if
the board is working. By slow
stepping a program which
inputs the por ts, you can
watch the values cha nge.

T he final mode is the
"3- M" mode, which watches
a particular memory location .
The display looks the same as
the "O-M" mode, where the
left six digits represent the
memory location and the
right three represent the da ta.
As the program is stepped
through, the memory loca
tion will no t change in the

"3-M" mode, but, if different
data is put into the memory
loc ation, it will be displayed.

Miscellaneous

By now, you may have
noticed tha t the Morrow
fron t panel/C PU bears a
resemblance to the "trainers"
which use similar LED
sche mes and to the new
Heath 8080 computer ma
chine. It sho uld be noted th at
the Morrow board is the on ly
one with a selectable slow
step rate and with the " con
trolled halt" which does not
require a CPU reset and lose
all of th e program informa
t ion. The stepp ing rate of the
slow step is deter mined by
entering a value and then
pressing " 5". Entering " 1"
and then "5" runs the pro
gram very fast - it 's good for
clearing memory areas
quickly - and entering "1 00"
and th en "5" will execu te
your program at about o ne
step per seco nd .

An add itional plus for the
Morrow board is the 5-100
bus. There's complete com
patibility with the dozens and
dozens of other computer
boards on the mar keto T he
system is totally upward com
patible, mea ning tha t, as yo u
begin to squande r more and
more money o n computers,
you can use al l that you have

purchased so far. You might
think that 18 slots in the
Equinox computer are a lot,
but just wait ...

It doesn't take long to
rcallze that there's more to a
computer than iust gett ing
the CPU board and power
supply. You need memo ry
and interface boards if you
want to communica te with
the machine via a keyboard
and look at the results on a
TV screen. That transl ates
into money. Fortunately , the
Morrow board allows you to
use all ten LED readouts and
eleven of the keys as input/
output por ts. When the fir m
ware pro gram is no t using
them , i.e. , whe n the "M" key
is pressed and the CPU is
going full blast , you can dis
play any segments of the
readouts and inpu t informa
tion from the keys. The "5"
key is not usable, however,
si nce pressing it any t ime
stops your program ming. Yo u
canno t use the reado uts or
keys during any slow-step
mode, si nce they are dedi
ca ted to the firmware pro
gram at this time. Still , the
keys and readouts do provide
at least something. You can
devise a frequency counter
and u ~ .: the readouts for fre
quency display, write a cloc k
program which keeps time
(none of this $9.95 stuff), or
put input data into the read
outs to give you a visual
ind icator that data is bei ng
received.

The LED displays are
s im p ly memory locati ons
beginning at 377,000. T he
eight data lines drive each
segment of an LED. By
deposit ing a 11 7 octal, the
segments for ming a "3" will
turn o n. With help from
Morrow 's instr uctions, you
can easily make the readouts
coun t. Remember th at, when
the front pan el program takes
ove r, all the information in
the LEOs is lost, so the infor
mat ion need s to be stored at
ano ther locat ion.

The keypad is I/O por ts
376 and 377. As a key is
pressed, a latch is set so that
you can inpu t any data co m
binations from the keys. It's a



little bit cumbersome but st ill
better than toggle swi tches.

In Conctusjon
Now that you've looked at

some of the features of the
Morrow CPU board, I will
briefly describe several appli
cations for which this com
puter is ideal ly suited . The
first, and most obvious, is the
educational value of seeing
what is goi ng on inside a
computer as the program is
running. Students can easily
enter machine language pro-

grams (in octal) and then run
and debug the programs. As
the student becomes more
and more proficient, addi
tional boards memory,
analog/digital, interface, e tc.
- can be plugged in to make
the system more sophisti
cated I have found that,
within the educational realm,
the Morrow board is uniquely
suited for students to learn
c omputer control applica
t io ns, beginni ng wi th simple
programs fo r simple control
applications and progressing

into more and more compli
cated programs. Since data
can be read from the LED
displays and program param
eters changed through the
front panel keys, external
displ ays suc h as CRTs need
not be used. This is particu
larly nice if the computer is
goi ng to be used in a labora
tory situation, such as ma
chine control, where heat or
vibration might cause a TV
screen some problems.

George Morrow, in his
design of thi s CPU/front

panel board, has pretty we ll
covered all bases - a simple
to-o perate board for begin
ners, a sophisticated super
visorv-con tr o l f ir mwa re
program for programming
and debugging, and comple te
compatibility with the cur
rently popular 5-100 bus
structure. Parasitic Engineer
ing, with the rugged power
supply and cabinet to house
the Morrow board, provid es
the co mplementary corn
ponents for the base for any
degree of sophistication. -
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motorized marvel

A Remote Tuner

Enjoy All Bands

With

Herbert M. Rosen thal KL7AE
2941 Brandywine
A nch orage AK 99502

T his article describes an
" L" networ k tu ner for

m a t ch in g the no m i n a l
50-Ohm impedance of the
mo dern t ransm itter to a
random-length longwirc an
tenna, pri mari ly for 80 and
40, but also useful for all t he
bands. Th e un usual feat ure of
t his tuner is that it is
mou nted up on the tower an d
is fed wi t h coax and a control
cable. The advantage of t his
syste m is that high-i mpedance
rf is kept where it belongs 
up in t he air and out of the
shac k! Open wire feeders
seem to be a thing of the
past, and bringing one end of
a longwirc into t he shac k to
one of the mode rn day
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matchbox-type cou plers is
one way to ski n the cat, but
not without br inging t he
rad iat ing element - one end
of t he antenna - into areas
conducive to TVI , RF l , e tc.
The coupler I will describe
has been in use since 19 72
(fi rst in Kansas as WQOC and
then fo r two winters here in
Al a ska). It has survived
be low-zero weath er, intense
rain , and very hi gh winds.

A remo te co ntro l panel at
t he o perati ng position per
mits separate adj ust ments of
the rotary induc tor and t he
large transmitting capac itor.
My co ntro l also a ll ows me to
read t he re lative position of
t he L an d th e C so that a
cha rt may be drawn wit h
arb itra ry m e te r setti ngs
(0-100) fo r each band in in
crements (25 kHz) for pre
setting t he tuner. The co nt rol

works in con junct ion with an
e x ternal d irec t iona l watt
meter. Simply adj ust t he L
and C for minimum reflected
power and re t une in the fo r
ward posit ion for each set
t ing. Having o nce made the
chart, it is unnecessar y to use
the wattm ete r eac h t ime. So
you could borrow a watt
meter to calibrate yo ur t uner
once and then use t he chart.
Th ere is so me minimal
seasonal chan ge in t he setting,
but th is is no t impor tant . One
may ad just fo r a zero re
flected power setti ng for any
fre quency with an ante nna of
an y reasonabl e len gth, hori
zontal, vertical, o r a combin a
tion. I'd guess an ythin g mu ch
over 50 feet wou ld do . My
present antenna is about 300
feet lo ng and works fine. T he
one in Kansas was almos t 500
feet long.

Nat urally, a good ground
is req uired; t he better the
ground, t he better the tuner
works. I burie d a few long
ground rods in t he base of the
tower before the concrete
was poured . Since t he unit
bolt s to the tower, a good
ground will be had if your
tower is wel l grounded. You
might consider cutti ng some
radials into your lawn with a
flat-bla ded icc chopper. The
slits will self-seal in a short
ti me.

Circuit Descript ion

The inductor is a Johnson
229-203 28 uH rotary in
ductor of some 30 turns. The
capaci tor is a Johnson
154-10 , 347 pF, 3 kV unit.
Bo t h of these items are avail
able f ro m Whi tehousc, as arc
coup lc rs (Millen 39002),
misce l la neous p o rc el a in
standoffs, panel bushings, and
f e edthrough i n s u la to rs.
Moto rs, mic roswitchcs, re
lays, an d the components for
th e control panel are best
obta ined from Allied Elec
t ronics. I had most of the
"stuff" In my junk box.
So me of it , like the Bodine
gear head motors and 4 PDT
pushbuttons, is ei ther no
longer available or is now
outrageously expensi ve. But a
turn through t he Whitehouse
and All ied catalogs shows
t hat just abou t everyt hing can
still be obtained ne w and at a
total price of about $1 SO pl us
the cost of a waterproof
meta l box to house the unit.
Usi ng the Land C described,
you can safely run 2 kW PEP.

The L and C occupy a
compartment with in the en
closure. Nothing else is in this
compart ment, to minimize
cou pli ng rf into the control
circu it ry , where it wou ld cer
t ainly find its way back
into t he shack. A second
compa rtment houses the
motors, relays, limit switches,
and trac ki ng po t s. Finall y,
t here is a pane l with a ba rrier
st ri p fo r t he control cable and
a bulkhead connector fo r t he
RG-8 / U. The enclosure has
two flat strips of metal, each
drilled fo r 2 If-bolts to hol d
everything on the tower at



•
I I I I I I I

U· .OI.1S , •

"""".~.. <'. "'24 '4

CE ~ C 'no ' ""•• •
•

1/ ' 1/.r:_ . ~"_ . • 0"

r:: ; 1 ./ • • I
if)

r::
,,;::fP',..-~., • .' I:----i

.'~ - "._...... '- - - - - - -.- 1/

•

"-EPO XY
Gc.S S
B JI.C~EfS

--~El£~ f

I
Pl U E,

Il"CEJI$ -' 0'
•

.,.

@

,

~ Ol"" PLATE,

)
o pot GUJI

Fig. 1.

whatever level you wish . Mine
is about 45 feet up, which
gives the antenna an inver ted
"L" shape from the top of
the tower down to the feed
through, which extends out
of the rf compartment.
I nc i dent al l y, 1 usc the
do ublc -putlev met hod to
support the longwire. I have a
pulley at th e top of the tower
and a c on t i nuous loop
of 3/8 " plastic line through
th is and the base of the
lower. This line in turn raises
a second pu lIey to the top,
where a second li ne goes out
to the antenna wire. In this
manner, if the antenna wi re
breaks, I simply lower the
whole mess and start over
without climbing the tower.

Each motor is a reversible
120 V ac motor (Hurst, about
$20 each). One with an o ut
put of 30 rpm is ideal for the
inductor, and one with a 4
rpm o ut put is ideal for the

c a pac ito r. Li mit switc hes
(small mtcroswt tches with
rollers o n arms) sense the end
of the roller (each way) or
the max./min . of the capac
itor's rotation . Thus, when
the inductor reac hes near
maximum inductance, the
motor is au to mat ically d is
connected, and t he ope rator
must reverse the co ntrol
signal to effect movemen t in
the opposite direction. The
remote console readout is
accomplished by a 1 mil
meter, a de supply , and 5 k
wirewo und pots which track
each mo tor. Obviously, a
simple gear or pu ll ey and belt
syste m may be used for the
capaci tor and its pot which
only turn Yz revolu tion (min.
to max. capac ity). You could
eve n use different diameter
gears (I did) so that the Y2
revolut ion of the capacitor
turns the pot 3/4 turn to give
a nice mo vement to the 1 mil

meter in the co ntrol u nit. The
belt drive is seco nd best , for
belts sli p and harden in very
cold weather. Of cou rse, not
everyone has gears from old
Com mand sets or bombsigh ts,
but they arc sti ll ava ila ble
through Bosto n Gcar . All
shaft ing is Y4 inch.

To get back to the 3D-tu rn
roller inductor, ho w do yo u
trac k the pot for this ? Simple
- use a Geneva movement , a
gear with one tooth on the
motor shaft which meshes
with a normal gear o n the
pot. With each turn of the
ro ller, the pot moves o ne
tooth 's equiva lent ro tat ion.
At the co ntrol panel you sec
the mete r mo ve, pause, move,
etc. Since there is no thing to
keep this po t from "free
wheeling" when the single
toot h is not engaged , simply
add an index tension arm of
sli ght sp ringiness, wi th a
roll er or vee bent into it , to

fa ll in place each t ime the pot
moves one too th either way.
It works.

Next, how do you know
when the roller is at either of
its limits? To keep the co n
trol circuitry out of the rf
com part ment, use a \4" push
rod , made of laminated tibe r,
held in place with Y4" panel
bushings at eac h end of the
coil wi th t wo epoxy glass
blocks posit ioned along the
rod with setscrews. As the
roller contact wheel gets to
its limit, it moves the rod in
and o ut thro ugh a panel
bearing. Outside t he rf co m
partment , moun t the roll er
li mi t swi tches perpend icular
to the panel on a bracket, and
spring load the ro d centered
between switc hes. Now when
the pushrod moves either way
at li mit, the respect ive switch
sees a dent in the rod and
actuates. Dri ll the mount ing
holes for the switches a bit
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relays, etc. The limit switches
for the ca pacitor are placed
on the o utside of the fi rst
plate. As described before,
t he pushrod and micro
switches for the inductor are
mounted on a bracket. The
barrier strip for the control
cable goes on the outside of
the second plate. Scraps of
angle bracket are affixed to
both plates, with holes for
self -t apping screws. Now
everyt hi ng is sli d into the
watertight box, held in wi th
self-tapping screws which
have some RTV or other
goo p smeared over their
heads, and the unit is ready
to install . It ends up with the
L and C pointing up and the
barrier strip on the bottom,
recessed some 4 " up into the
box. The bottom of the box
facing the ground is open. My
box is made of 18-gauge gal
vanized sheet metal, fastened
with screws and sweat
so ldered with a torch and
aci d core solder. It was then
neutralized with baking soda
and water, dried, and primed
with sp ray zinc chromate. It 's
been up a few years and,
pro bab ly, I shoul d climb up
with a tu be of RTV and a can
of primer . . . nex t year.

Construction of the co n
t rol unit is left up to yo u.
You would probably use a
small cabinet and panel to
match your rig and a meter,
swi tches, lamps, etc., to suit
your ta ste.

That 's it. I think a guy can
scrou nge quite a bit from
fricndl y junk box owne rs.
Radio Shack has some of the
goodies you 'll need for the
control. Quite a few World
War II rigs used rotary in
ductors , and there are a
million TX caps floating
around, but I'd reco mmend
goi ng the Whitehouse route
(and All ied ), if you can
afford it.

There's no reason why a
guy couldn 't hide th is up in
the attic, get onto a metal
vent pipe for a ground , and
simply hang up as much wire
as he could. Th is tu ner would
get him on the air with a
respectable signal. -
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ltor are mounted on ceramic
standoffs on a 1/8" alu
minum pl ate about 6" x 14 ".
Panel bushings (v..) and in
sulated coupli ngs (Millen ) are
used. An 50-239 is mounted
at one end of the panel. All
internal rf connections are
made wi th 3/8" wide copper
strips, including the lead to
the outp ut feed through. The
inside port ion of this insu
lator is assembled and pulled
through the outside wall of
the watertight box with a
fishwire at fi nal assembly.
The outer cone of the insu
lator and its hardware are
then installed.

To the first plate is affixed
a second plate of 1/8" alu
minum, the same width but
o nly 11" long, to permit ac
cess to the 50-239. This
second plate is affixed with
bolts and spacers cut from
3/8" copper tu bing about 3"
long. To this second plate are
mounted the mo tors, pots,
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Const ruct ion

The rotary coi l and capac-

which operates the meter cir
cuit. Two momentary lever
switches (center off) and as
many pi lot lights as you
fanc y complete the control
unit, One lever switch is
labeled "L" and "C", the
other " INC" and "D EC."
Operati ng just the first switch
gives you e ither meter
reading, while using bo th
swi tc hes changes the par
ticular element setting. There
is a master on-off switch
which you can eliminate if
you can find lever switches or
push-buttons with enough
sect ions so that one section
o n each can be dedicated to
this master switc h functio n.
There is a single pot in the
meter circuit which adjusts
the meter swing to full scale.
Note that one section of the
L/C relay selects the proper
remote po t.
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Fig. 2. K l = L or C; K2 = tna. or Deu. -Motor-reversing capacitors (furnished with motors).

large and you can correctly
set the li mit switches the first
time. Remem ber to use a
strong fiber rod - Plexi
glas" may snap after a
while. The limit switches for
the capaci to r are easier to
act ivate. A simple wheel
around the capacitor shaft
with one detent actuates the
switches at each limit.

Note in the schematic that
two 25-voh, 2-Amp trans
for mers are used back to
bac k. The reason for this is
simply to keep the control
voltage down to the 25 Vand
e lim inate the hazard of
having the 120 V on t he
tower. The low voltage is also
used to cont ro l two relays in
the tower unit. These relays,
in turn, reduce the number of
wires in the cab le and permi t
a si ngle transformer (step-up)
to be used in the remote unit.
Half of the low voltage is
used in a half-wave de supply
[zener regulated to 6 V)
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CleggFM-28
Now only 29.95!*

Thousands of 2 Meter
FM'ers have made this
Clegg FM·28 the most
popular transceiver in
many areas of the country.
Compare these specifica
tions and you can see why!
144-148 MHz coverage on

both receive and transmit
25 Watts output
Digitally synthesized
Non-standard repeater splits
5 KHz steps
Modular construction
Compact, rugged design
,25 uv receiver sensitivity
Large "S" meter
Bright 6 digit frequency

display
Super selectivity with 15

poles IF filtering plus 5 pole
front end filter

Multi-purpose accessory
receptacle

ORDER NOW AND SAVEl
Because Clegg wants to

give this FM-28 extra expo
sure , here 's a specia l,
limited-time offer. Place
your order today and you
can purchase this excep
tional transceiver at $30,00
off the regular low price.
That's right-you can own
this FM-28 for on ly
$329.95!*
DON'T HESITATE!

Call Clegg today for fu ll
details on this and all the
other advanced Clegg
products . Toll-free 1
800-233-0250. In Pennsyl
vania call collect 717-299
7221.
Clegg Communications
Corp., 1911 Old Homestead
Lane, Greenfield Industrial
Park East, Lane. PA 17601.

TEST IT
YOURSELF
AT OUR
RISK!
Try this FM-28 in your
own shack for len
days. If you 're not
completely satisfied
with this superior
transceiver, simply
return it for full refund
of purchase !",ice.

FOR RELJABIUTY

TX

145 '415 ••00 A
144 141 -600 8

CILff fM-U

& LOW
TX PWR

_ "'

* SPECIAL PRICE OFFER EXPIRES JULY 31. ACT NOW!
CALL 1 (800) 233-0250 TODAY
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Hv-Gatn "Silver Bullet " o r a
very similar Y2 A model. Al 
most any of the many models
and makes in use are suitable
for th ese modifications or
adaptations of th em.

Four variations are shown
in th e ske tches in Pigs. 1
through 7, together with
several suggest ions for pos
sible mounting and grounding
me th ods for the average
home lot. Two of the an
tennas, variants A and B
(Figs. 2 and 3), need no
addit ional parts except for
th e recom mended stainless
steel hose clamps. These are
required in o rder to provide
stronger joints than those
used in the original. The
other two versions require
o nly two standard sections of
aluminu m tu bing from your
local hardware sto re, plus a
couple of short pieces of
coax , PVC tu bing, and some
wt re.

Here are instructions for
each type, variants A through
D, with a summary of the
features of eac h, together
with sketches and co nstrue
non notes. There are two
methods shown for construct
ing th e trap for the 10-40
meter antenna. Alth ough I
have not tried it, th e one
using a dowel on the insi de,
PVC pipe outside, and the
coaxial capacitor is not the

use

Ka-I Schul te WA2KBZ/JY9KS
223 Firestone Drive
Hoffman Estates IL 60195

H ave you ever wanted a
c heap but effective

commercial-quali ty antenna?
00 you live in an area with
out any handy trees to hold
up a wire? Perh aps you're a
co n verted CBer and are
wondering what to do with
that "good buddy" antenna
up on the roof. Even the
luck y op with forty acres and
rhomblcs for each compass
direction may find th is set of
antennas both useful and
interesting.

In order to convert a CB
antenna, you fi rst have to
fi nd o ne. I have seen various
suit a b le t yp es for sale
through local classified ads
and from disgruntled Cfsers. I
purchased my antenna from
the loca l Montgome ry Ward
for only $16.00, as it had one
small (and useless) piece
missing. It was eithe r a

for ham
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Fig. 1. As can be seen, a minimum of extra hardware (only a
few hose clamps in two cases) is required, and yet a number of
quite useful commerctat-auattty antennas con be constructed.
The hose clamps must be stainless steel. Also, avoid over
tightening unless wooden dowels ore inserted into the smaller
tube of Q joint. The original joints ore not as good as they
could be, which is why you need the clamps and do wels.
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Ag.4. Variant C - 10 to 40 meter trap vertical.
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Fig. 3. Variant B - 40 meter (or tuned) vertical,

stronger of the two. I just
happened to have a heavy
fiberglass rod the right size to
construct a trap by the other
method. Each model has been
tried and works qu ite well.

So pick the one that you
like best, and remember that
these ideas can apply to a
complete homemade model,
too, although without as easy
a base mount Finally, don't
forget the ground rod and
radials for good performance,

Variant A
This is a 20 meter (or 15

meter) quarte r-wave vertical
antenna, (See Fig, 2.) By
sliding the tubi ng together
and damping it , you can
shorten the antenna to 11
feet o r to 16 feet (±). Replace
the base coil inside the insu
lator with a direct connec
t ion. Modify the tubi ng to
u t i Iize the slot-and-clamp
method for greater strength.
No extra materials are re
quired except damps. The
original radials are not used,
but heavy wire (#12-14)
quarter-wave ± 5% insulated
radials are a must, together

with a good ground at the
base, The support pipe, if
used, can be 8' or more to
provide a fair ground, but it
sho uld be supplemented with
several small rods wired to
gether. See the ground and
radial suggestions in Fig. 6.

Variant B

This is a 40 meter (or
tuned) vertical antenna. (See
Fig. 3 .) The useful height is
28' with th e top hat capaci
tive loading; o nly a few turns

of # 12 insulated wire in the
base insulato r (where the
original coil was) will reso
nate at 7,1 MHz, The entire
band will be covered. Use a
good ground plus radial wires
for best efficiency. This will
also work on a portion of the
, 5m band as a three-quarter
wave vert ical. Note that if
you only want to use a verti
cal radiator with a tuner,
make a con nection with a
single insulated wire to the
center of a PL,259. Using a

n '
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Fig, 6. Installation suggestions.
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Fig. 7. Variant C - suggested radial pattern. This will provide
efficient operation on each band. A small amount of direc
tivity at low angles will be obtained by the pattern in the
upper-left corner.

10 mete r operation is easiest,
but a little extra fudging wi th
Lie will bring in 15m, too.
Use a gri p-dip meter with a
small loop of wire at the base
of the anten na to guide in
adjustments.

Varian t D

Th is is a 10 meter half
wave vertical antenna. (See
Fig. 5.) By slightly shortening
the original 11 meter antenna
and tweaking the base
matching coil, this version re
sults. The original tubing
radials are retained. Most of
10 meters will be covered,
with 2 to 3 dB gain. This is
the easiest conversion of all.

A helpful suggestion: The
. radials, as supplied, are not
quarter wave and serve
mainly to decouple the coax
shield. By inserting and ad
justing aluminum ro ds, true
quarter-wave radials can be
had. This will improve thc
efficiency and lower the radi
ation angle. A ground rod is
still desirable for safety and
to reduce loss.•

and the top two sections (C
and D). Add the two new 8'
tubes (X and V). Cut off Y at
2' 9" fro m one end. The trap
will be inserted between the
two parts of Y. Fo r instruc
tio ns for making the trap, sec
Fig. 4. The original radials
may be used, if you Wish, but
they will have li ttle effect on
bands below 10 meters. Even
on 10, they are not long
enough. See variant 0 for an
idea for lengthening them for
10 m.

This antenna will work on
all bands from 10 through 4Q

meters but with a little less
bandwidth than the other ver
sion. Since the trap requires
only a small inductance, the
bandwidth reduction is not
large. My model works over
350 kHz on 40, all of 20, all
the CW end of 15, and 1 MHz
of 10 with an swr between
1.3 and 2. Only enough " L"
is needed to resonate the coil
at 14.0 MHz. The val ues
shown are what my unit
needed . F in e tunc the
lengths. Note that 40, 20, and

I OR'. LOOP
/ _0 " HOSE

"'i~:c.COA~<:: $"0'" " 0 0
AS T I(- O" I
S UPPORT
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Variant C
This is a 10 to 40 meter

t rap vertical ante nna. (See
Fig. 4.) Use th e origi nal base

height over the usual subur
ban long wire.
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roof (or eaves) mounting, run
wire (through a feed through
insulator) to the tuner (with a
ground system). The extra
length will be more efficient
on 80 or 160m, and the
vertical will allow some ex t ra

Come to Dallas!!
Join thousands of Ham Radio
& Computer Enthusiasts
gathering for the Southwest's
top Ham & Hacker Huddle.
With a giant flea market on a
paved lot. timely seminars, top
trade exhibits, family field trips,
ladies' programs, great prizes.
and a big barbeque,
Ham-Com/7S will be too
much to miss.
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Radio Electron ics

209 Mystic Avenue
Medford MA 02155
(617) 395~8280
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Ever!! Order!
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P AN AVISE o f fers a var ie ty of
i n t erch a ngeab le wo, k h Old i"ll
h ea ds . bases a nd accessOlies for
every imaginable f u nc t io n . But,
j .....t because it' s small , doesn ' t
mean y o u can ' t u ... PA N A V tS E
for some p relty rugged vvor k. 11' 1
a vise e v.... y c r aft sm an de s... ..... .
MOD E L 300
O rigin a l Ba SIl
Designed for all normal per rne
nen t ins ta llat ions. T hree lugs
spaced 1 20 d e g ' e es apart p rovid e
m ." im um mounting s tabili ty.
O ve r a ll he ighl: 3 -13/ 16·· (97
m m ). Base d iameter : 5" ( 1 27
mml.
MOD E L 303
Original Vise Head
W id e 2 )1'," ( 63 mm) j ......s o p en to
2 14" ( 57 mml. Head il p'81Su,e
d iecast alum inum allo y . w it h steel
a nd brasl ins, r t s, Hamme'tone
gray /green f i' ';I". Replac e. bl.
nylon jaws. Pac '(a ge incl u d es bot h
Mod els 300 & 303 fo r $21.95.
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HAMm

The HA M II I se ts n e w level' of
p e rf or m a n c e . Snap ac tion
switched Wedge bra ke and rota
t ion a l control' brings pinpoint
accuracy to large directional .
r a y s popular in communications.
A new motor provides p ..·br ."ke
action to alll't in slowing down
r o t a t io n al mess. and the n ......
th ic ke , wedge brake offerl f ar
'tronger lock·in p hase action. To
take f u ll advan t age of th i' n ew
d esign. the H AM 111 is de.ign ed
for in· t o w e r m o u nting. A new
optional heayy d uty lower m ast
a d ap tor i, aya ila ble w hen the
H A M III I' t o be m ast mounted
with Imell" arr "'yl. A stainl ess
s t ee l spur g.". system mu ltiplies
the torque into the dual r ac e 98
ball bear ing 'upport ,,"......bly
assuring y.arl of trouble free p .....
forman c .. Price: $ t 3 9 .0 0 .

into a new steel r ing gear for total
rel i."b iliW . Triple rece, 138 ball
bearing aswmbly carr;. dead
w eight and maintain, horizon tal
stabil ity .
An optional heavy duty lower
mast adapto, is ayailable for lig h t
e r loa d s with m a .t mou n t ing.
Price : $ 2 59. 00

Two NEW Rotors
from Comel-Dubilier

llUL TWISTER'·

• F O' ttle Ne w Super
CommuniC<8tion' Antenne'

• New T h ic kw e ll Casting
• New Steel R ing Gea.
• Ne w Meta l P in ion G ea.
• Ne w Moto . Preb re ke
• N ew Super Wedge Breke
• Ne w L,E, D , Control 80 ~
• Saf e 2 £ Vol t Oper a t io n
D esi9ned f a. t h e n e west of t h e
king·'ize commu nicat ion., ante n·
nes, t h e TAIL TW ISTER M i, the
ulti ma t e in a n t enna ro tat;onR.\
d evic es. T h e T A IL T WISTE R T

start' wi th e deluxe c ontrol bOil
f e." tur ing SnllP action control, f or
bra ke and directional control,;
L E.D. indicatou signal rotet;on
e nd brake operation. while ttle
illuminated mUftr provides di rfe.
tion reado u t. Thi' new con t<ol
boll couples t o ttle n ew . st bell
rota r, Usi n g the t ime tes ted ben
rOto/J' r inc iPle. the T Al L TWI S T 
E R is e hrend new design wi t h
t h ic kw a ll "asti ngs a n d sill b olt
assem bl y. A br" n d new motor
w ittl p reb."k. ac t io n br ings the
a n t e nna system to an e.y stoP.
w hil e the mall;ye squ.".. front
brake wedge Ia<:k' the assembly in
plac e. A n e w stainless It....l spur
gear system provides final dri...,

Price : $495 including m icrop ho ne and mobile mount . too.

Now. for under $500. you can get tile belt d eal in the ham radio
market today for compactness. power and performance - tile new
ALOA 103. Unbelievable, but true .
Bot h brand new novices loo king for tha t ideal first transce iver and
seasoned h ams wa nting to trea t themselves to a great second un it for
mob ile operat ion w ill turn on to t he A LOA 10 3's tota lly broad
ba nd ed features. Can you believe fully automatic aN keying with
automatic side step and R IT, too, so you can aso with any make of
transceiver without constant frequency coneclions? Or a n inlennod
intercept point o f better than 10 d bm? Or t he tremendous stability of
a VFO oscillator covering 5 to 5 .5 MHz Inot swit chedl? And that's
just a Silf11'l ing o f the 103'5 superl ative specs.
You won' t believe t he ALOA 103's clean. simplified engineering and
serviceability until you see it for yourself . So see the ALOA 103
today .

........OHl.., $9\1 .50

The only
completely
free-standing,
telescoping.
breekover tower
you can buy.
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_. lhe 9'0I0nd """- vou !>Un _ ....
-..oe - _ on OUr t.n... brNkO__.
o_~ p<;c" You get the ....oloI l_.
""y to ,n••ll. No .. ,.. che._ f .... t.
p '-ln , \lU Y wi . e. etc.
Old-f.... ionoo:l c<al_.....ip. evelY T....
T_', it " ..... n_mbled, end ....e"' eel b¥_.
Old-' oo/" onoo:l n lu• . 0,. ;11. 80nd fo und •
We'( .0 ""' ... bene, , .......... for Ie.. mon ey.
Our rrodel 40. w~ich wo be li.... i. th e m o "
d uo. Ill . . "on..en+en , non·br.ak""". 4lJ.
f oot.. you an bu y, it S199.5O. Our 8 ,..k
_ Model 55, .~. "nly tol_ vou can buw
thet .. tot"lv 10_ ........,.....I.-=o~••nd
• brNk_,;' ju" .. <>do. S&lO.
C toly f<_tendi",_No guy M no
br YIOl. by ,"_dle.. .he ..-1
0- _ ',. _ ....
.~ ,h.. _.eel o' twak."" t..........
56 Concret. S_ S32.lX;I
eo Cor>u.'. s,-". . .......... . . • 32. 60-"l...._. «om n··aG'I ... ... .. . . • 21•. 21
M_.66
l..._lJom 23 '· 55 ' 1••.• . . . . . . IA l 0. 15
8rUkO_ Mod" .0
I.x' I. o m 23'·40' , wi th br..ko _ ..
g,O..n.. , ,) S3 111 .3O
1I'...ko M"d" 56
(ox,.nol. h"m 23'·5~, ", it~ br..ko _ ..
g,oun<! 1_) , $572.66

The onlv cornpllOl.ly I. ....lend~. t....
.....,.;"', br..k ow<I0 _ you C" b uy .

, _ kRoo U .. _ e- ..

- - - - ... --:- I - - - j-"'''''''.--''',.:.:..,.:...----------t-:.:''':....::.:.:.::.:::::::.:.::.:...:.:.::.:.:::::....::.:::.::.........:....::.....:.::...::...::.:.: _.,"
!• •

~i

KR-500 Elention Rot.tor

KR-SOO provides lBOQ boom
rotatlOl1 lor antennas used in
OSCAR. EME, etc. Heavy duty.
can be used WIth stacked
anays. Rotation . 1 min. lor 180Q

•

Limit swncnes. Motor esc brake
holds to 1750 ircn-ocoocs
(2000 em- KG). Accommodates
booms 1.25·1.625"0 (31.75
41,27 mml, masts to ' .5-2.5"0
(38-63,5 mm) w eetrercrcct
Attracllve dl l ectlOl"l Indicator.

115VAC. SO/60Hz.
14 ''''. (6.34 KG ). $169.95

'. __,, N; _._ "w __ .. _ .. ... _ ..._ _ •_'N;_ ._..... ,_... __ w , _ " _,, ~ .__ •- - --"-"'" -- ,_ .._-...- ....._-"'_. "- - "--_._----_.

T u fU Radio E lect ronics. 16171 39541280
TC·5

PROGRAMMABLE CMOS KEYER

AUTEK RESEARCH

KR -400 Az.imuth Rotator
Med ll..rTl duty rotator. seooorts
400 Ibs (18t KG). Ide al lor Long

Boomers, HF tnbenoers. VHF
arrays, Motor drsc brake same
as KR·500, also limit SWi tches.
Rotat ion IS 1 min./360 Q

Accomrrooates masts 1.5·
25"0 (38-63.5 mm) , Supplied
With Il.flChonal ooectco
mdlcator. 115'.'AC. 50160 Hz

Sh ipping weilttt is approx. 18
los, (8.16 KG ). $1 29.95

'~""-.-_ ..cw ........- _ eon_ OP

AI A.....(~ Pt.. II. &.y.- - Ytt PrieM __~ "y Orllli..,.1Iyen
"'-_-.. ....... _ _-. ...__ .. -..'-cw • . cw
'""" __ FlIN _ , Unto' ,, ' . _ ... --.. 1150 '" $CIt! .... _, __
._.__.-_~_-""" ._ " , 0'__ ""'-'

...- _......, -,,----..-'
AO YANCUI ~M05- IIIl IMOII1' ","us ... GfIf'" AUJOJilArlC I{I""._-_.-... ......-

'. _ tv.. _ ..__. n'"... ..._...-........-' __10' _

·.......__..-.-. a... .. ...... __•
,"".." ....._ " '" _ Ie',.. 100.

• Uoto I~I' ~. to." --. .....-. lOll , _t"'" II _,,_ ' ..

""'tt,.........."" "'"'" 'I , ,·tn to Of WI OVO
MIlyO co 'UT . '.

• ~CI{l'·_••_I "' ...4_ ....
.."._ .. _ '00 _ ..,.... ' • • ' -aT. 'S LA LA
.... " 1 ,s: .'nIIlL ~IG U 1$ ow is IIAlln " I 'll
" ( IIU T 'lYU"

• "IO'IA' ...CH ......
_ _ tll·. .._._... _ ..
tll _ ,........ • _ _ tv.
_ _ YOuSI' a.o.U ....0 ..... ' f O.'U,U '

• _0 tIl" " ST IUIU'U _

- -...._---,-- ---
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MODE L PLF em ploys a dual
ga te F ET pro vid ing no ise fig ·
u res of 1.5 t o 3 .4 db., de
pend ing upon t he band . T he
weak sign al perfo rmance of
most rec e ive rs as vve ll as im age
and spur ious rejection are
great ly impro ved . O verall ga in
is in excess of 20 d b . Panel
cont ains sw,Ich ing that tra ns
lers the a nte nna directly to
the roc el ll'll r or to the Pream p .
Model PL F 117V AC, 60 Hz.
Wired & Tes ted . . . . $44 .00
Model PClP Uses
nuvisto r $44 .00

- • ~-
~

• ->-, "-- -'h .... ~..- - -..., ~..., - -.... ~.." ~ ~"'" ..... - _.
,«.. ~.." .,- ,.....
, "'" ~"h -"..,..." ~...,

• 6THRU160M£TERS
• TWOMOD ELS AVAILABLE
• RECOMMENDEO f OR

RECEIVER USE ONLY
• INCLUDESPOWER SUPPLY

ALL BAND PREAMPLIFIERS

Now yo u can l"fIC.i... the _ak siOnals with Ihe Arneco PT·2 pr .emplif;er !
Model PT·2 is a continuous t un ing 6- 160
meter Pr.-Amp specif ically design ed for use
wit h a IrenlCei"e'. The PT -2 c ombines t he
f eatur.s o f the _II known PT w ith new
soPh istice t ed c on trol c irc u itrY that perm its
it t o b.. a dd..d t o "i r tu ally any Irll nseeiver
wi th No mod ifica tion. NO serious ham Can
be without on e. Pric. : $69.9 5.

• Impro >" ......i l i,,;ly and 1i, ... I-Iu-noi... r.li" .
• Hoo.lo oi,;ruo l. IIp I" 26 db.
• ~'", AM ~~R

• H,· il ' ... lomol it-on , ..+."", Ib~ Inn..";." io tr....mi lhlllt.

• t"ET plir ,;_ ...f"'nor ' 1;."" pn>' ....hon.
• !'im pl<- 10 inou ll.. • Ad• ......,d bd·.I.I.. rirnUll') .

• Impro>" imm...it, 10 Ir_......" fron' d ... ..rk>MI b y ..... of ilo buill.....11.....atOil.

• 1'10. i&. _" p'»'" " ",,1. 01 , .. 01. 1;"'" ..,wprnrrr'-

M ODEL 43
E le ments l T a b l.. l ) 2 ·3 0 MHz
E lem ents (T ab l e 1) 2 5-1000 M Hz

c.rr v in g case f or Model 4 3 & 6 .Iem e n "
c.rrvinQeese f o r 12 elem ents

READ AF W ATT S D I R E CT L Y I (Spec ifv T v pe N or 50239 con
n ecto rs) 0 .45 - 2300 MHz. 1_1 0 . 0 00 Watts 1:5"'. lo w ins ....t ion VSW R
- 1. 05, U neq ualled economy and flexibilitv. Buy on ly the .lem Bllt{s)
c ov....ing yo ur p resent frequency and power needs, add e>< tra ranges
later if your requirements e><pand.

A T- 200 A nl.nn. T"..... . Incl"dfl.n ' erm a co"pler. 149 _00
S W R ........ POW" ..........n 'en"'" _ itch . 200W

Pric. TL-9 2 2 081"00. 160- 10 Li.-, Ampli t ..... 2 KW PEP ,,.
2 x 3-500Z tul>8s. ' ugged buill in 1'0_ supplv

1.098..0 0 D K·520 Digi .... Adop'o, Kil (TS 5 20)
DS. 1A De- DC Conv... . ..- fOIl T S ·820 1TS.520S Ser"M 'M"

9 1 9. 0 0
V H F/U HF EQUI P M E NT
TS600 6 M••" . All Mo<le T. " noc . iv• •. sse, CW o FM, 699.0 0

179 . 0 0 A M. 1 0 wa tl l. Ou ill in A CI DC p ow.... . "p!> li"s

149 . 0 0 T S. 7005 2 Me . ... All Mod .. T'anoc. ive• . s s e . CW o FM. 729_00
A M. se... i b.ea k-in. CW .id...on". Digit a l • • adou.,
recewe' 1". '0"'1'

4 9 .0 0 V FO · 70 0S EXl e .nal VF O 10< TS· 70 0S. F requ e nc V d iwla vs 12 9 .0 0
On T S 7 005. SPotCial ··I' .Qu.nc V cheek" fea 'u'e

49.00 SP-70 8 O h .... E • •• n.1 Speak.. M.teh8S TS·600 " n d 30.00
T 5- 1 005. E xc. lle"t I 'ellu"""" ''''''0 ''"''

TR_2 200A 2 Me ' .' Po.tilble T.anse."'.r . F M. 1 2 chan ....l. 229.00
139_00 (6 .uppliolldl ; NI C A D boo._..... c harver ... included

TR- l 400A 2 M ...... Svnlheoi .ed T r. "",. "' ''' . 25 Wall•• 800 399 _00
189.00 channals. 4 MH Z, co<<tin........ lo__c oded SQuelch

«.p.ionl
TR_7500 2 M• •ar FM Transee,,,..- ; dl(j,'a1 . ....dou •• one 299.00

13 5. 0 0 kr>o b c h. n n. 1 ..Ie<:.0 . , ,,"1"". 1 0 w an. OU . p u.
TR_8300 70 C M F M T ra nsee ... ... . 2 3 ch• .,"al . (3 suppliad). 299.00

30.00 1 0 wai li. b .o. d ba nd d.lig"
TV502S 2 Me•...- Tunsvett e•. 8 walt . ; s s e and CW ,,.

4 9 .00 aali l" h o ok l u p . O 520 / 8 20 Se. i..
TV_ 506 6 Me. er T. a nsv"""". 1 0 w. tto; sse and CWo 24 9. 00

549 _0 0 easi lv h oo k l up 10 5 2 0 / 8 20 Ser ies
O T H E R A CCeSSOR IES
H~' K E NWO O D H Mdpho... M1 (8 O h m .) race

549 _00 M El- 1 A Mobil. brack.t t or TR 2 200 A 1 3. 00
"C~ D V....m oe M i<;rgpho'" 10< a ll KE NWO OO 39.50

.... ion. l Hi/Lo Z )
zs.cc '" AC Po w.. S"pp.l y ; 12 VDC _ 3.5 Ampl. 19.00

....... .c..... TR -8 300; bui ll in d ig, tal cloe k
3 5.00 wit h lim..
35.00 es, A C POWIII Sup p.lv; 1 2 VD C " 3. 5 A mp o; 7 9_ 00
4 5. 0 0 ...".ch... T R -1 500. 8 O hm op.., k", inc lud . d

es-a A C P ow ... S upply ; 12 VO C " 8 A m p . ; 12 9 .00
249 .00 m al c h a. TR ·7 4 00A; we ll '''I) '' la ' OO ; c u r•• '"

\\miti"l1 "".0 0
\lOJ.-'3

\l OX Ut\" tor , S _1 0 0 />.. M TS·6:l1l

PRICE LIST

__.........n
& HEADSETS

PROFESSIONAL HEADPHONES

1 60- 10 HF T.a""'.;., ... . Digital Disp.a .. lo p l io nl
~ Plo cessor . RF .tt..." ••o •• • u per noise blaok..
Digit.1 Disol... 10 . TS-!!i2OS. Doubl... asa
freq u enCIf c o u nt ..... ' 001 Ad.pl.bla II' T 5-520
and 599 ser ies
R emo'. VFO fOIl TS520S. 8u, It in R IT c i. c u i.
P'OV id• • 'upe, opera ling II.x ib i l, ' V
Malch ing E ' l", nal Spea k... for T 5- 520S . 8 O hm..
F ..... u.." c y . es pon... 100 50 0 0 Hz
500 Hz CW F ilM r 10' T S -5 20

160·10 Solod S .a.e A ....... . ...., R ..caiv... .
2"nd 6 m • •..-, (op "on.' ). sse. CW o AM.
F M T•• "",.;".sJW'its w i.h T -599 D
80-10 M.lar A ..... t ..... T.ansmitt... Solid
Sta•• I••c..... d. i"l11 . nltti.,.l ,!. Sem i b ... k~n,

s ide. o n., b"ill in POW" s.....,plV
Ext• •n., SJ>a;ok_ to< 599 Seri",,_ 8 O h m ..
F reQ nc" . espon.., 100-5 0 00 H.
2 M COnvar 10 ' R ·5990
6 M.. l COnv er t or A 5990
FM F ill .. 10' A-599 D

TELEX.

llOOIl C 510 S", 110 Cil lO [ 1310
[ II "

• ,110 • [ll. 1J MlI

...._~.".,,' , 1DJ, O \ 1'1 IDJ<~ ~'" DlflIlPl ,-~ "~~ O:wB \ 1'1 ,- ~ ,-~
_.. 00010,..., ,, · ' ' .. '- '.. '- '.. ~ '- '-..,.....- ""..... " " " " " " "_. .- -- .- .- .- .- .- .-..- • • • •10_. _. _. _. -.-
~- - - - -_...- ". ". ". ".~"'~" '- '- '- '-s.<... , ..." .. ......

" .. '"
~'K . $9_9 ~ " 1. 05 $18,30 $37 ,"0 '.2,80 $&6.90 $ 68 . 30 ...., !>O

I?"- - rT""-
~

• (0 q • eon
•I

Model C610
(SWl 6 10) Mod.l C 1320 Model eM 610

g-<' (f(j0 ·

'OJ'V ~ .o/,
I

Model eM 121 0 Model CM 1320 Model eM 1320S

r s. 820

)G· l
I FO 820

_lOt Deocril'l ion
iF EQ UIPM EN T 820 PACESETTER SE RI ES

r S820S TS820 Del u x. T .ansc." wi.h Oill"a l Dlopla v
l OG- I) insla ll ed. 160 10 1.... , IF shift
D.lux. H F T . a nscai".,. 160- 10 m.'...... R F ""&ee h
p.oe" ' OIl . I F 'hif!, R F negali"" l eedb. ck
Oi9 " a l F . e q "."cy O iW I.V for TS. 82O
Del u "", Aemo. e V FO 10' 820 S e r i. .. 1" c1 ude. it,
OW" R I T c ircu it . freQ u.ncy . .... d . Ou t o n ••an oc. iVII" s
dig ita l d iWlay
Delux. Ex •••nal Spea k... lo d ud ... a u d io f ilt...
I.. a dded " ..satihtv on ree.iv.; 2 audio Inpu ..
500 Hr CW F ilter for TS -820

The NEW K ENWOO D TS-8 2OS transceiver
5-8205 now h as lactory Ins talled dig ita l readout . 160 th ru 10
.e ter ccverere - 200 watts PEP - Integ ral IF shi f t - Noise b lan ker 
OX & PLL circui try - DR S dial -IF ou t ,R TT Y, XVT R capabilities

Pho ne patch IN an d OUT t erm ina ls . RF speech p rocesso r.
109& 00.

;P 820

>G 5

I FO-52OS

:;W-820
;20 S E RI ES
r S 5 20S

;P 520

r -5990

: 1'0'-520
,990 S.. i••
~-599D

...599
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MAGNETIC MOUN~
Slays put ...,," a t
100 mptl' °
MM.JM .15010<1.... MHZU8e 1 Onl,
MM·JM ·220 lor 220 MHZ use $38.50
MM-JM-....Ofor «0 MHz use mmplete

TRUNK LID MOUNT fl
NO ho les and 10,," ~
s,lt;.o"",ne foo l ...".,.
TLI.l-JM- I50 '0' I.... MHz usej Onl,
TLM·J M·220 ' Of 220 MHz use $38.50
TLM-JM -."O10 , "40 Ml-i l use complell

And 1/4 wave antenna for tr un k
and milgnet ic mount - $18 .50

ROOF o r FENDER MOUNT g
Goes on quick and easy

in 318" or 3/4" with
fe west parts. 't...
J M,l!>(l.K 'o r 144 MHz use I Only
J M-220-K !of220 MHzuse $31 .50
J M-4"O·K for 440 MHz use com ple te
And 1/4 wave ant e nna fo r roo t and
fe nde r mounts $11 .50

A bo.. _ 'e""• • 11 compt.r. ",irh
molmfin, " . , _ ,., eM _, c"""..,fot plug.

.IIM ...,meh MdcompltJrainnrucriom.

~rsen Kiilrocf
Antennas

OO'QOEL

to- X1H D
to- 'O HO
~~~

~.a HO

11).a HO ,SO',
~20 HO

~20 HO I""
~'O HD

~ 'O HD ISO'I
Ill- '0 HO

Mobile M ic (spec; fy model! . ... . .• . . . . . .. . . . . S 18.00
Electret Baw M ic (fo r 4 pin mic connl ••..•• • • • 34.50
Mobile Mount (specify model} •• .•..•. .•. ..•.. 13.95
DC Power cord (24 5,225,2111 w/fuse . • . . . . • . . . . 3.00
Power cord (specify model AC or DC) .. . •. • . . • . 2.00
Power corm ee::tor (spee::i fy modell . . . • . . • . . • • . . . • . ••50
Reverse dial (22A, JOA, 225 1 . .••.•• .. .• . . • .... 2.00
9 Pin Pl ug ...... . . .•. ... • .• ••. • • . . • . . . . . . . .. . • 2.00
900 mAh 8 att eries & O1arger f or 202, 215, 502 49.95
24 P in Plug .. . . ...... . . . . . . . • . • . . . • . . • . • . . . . • . 3.00
24 Pin Set wfBracket (22S) . . . . . • . . • . . • . • . . . . • . 6.00

FULLY AI R TUT ED
T HOUSAN DS A L REA DY

IN USE
# 1 6 ..~ Cop l:'*' Weld
..... a nnuJ . d 10 . t h a n dl• •
li ke oolt Co ppe . wire 
Itated fn . lut le ' Uroan full
leu! p n . e . A M/C W 0.
SS'8-Couial 0 ' Balan<ord
~ 10 71:> olI ", ' ..dllne 
VSWIt "'Id e , 1.$ 10 I a l
m oOl hei&!> 11 - Sl.Olnl...
5\&el "'-'d..... - D rop
""no' 1<....l&lon - Tentli.
f'e r!o' "..n u - No roils 0 '
Inp" 10 break do." 0 '
d ,anl e .. lIde. w..Uro.. ron·
d ~U o ,, " Co m p letely
A...mbled ... &<1 , to put ..p
- Gu..." ..ed 1 " . .. 
ONI'; D ES IG N DO D IT
ACe

•

MIC SOOM
SM.2
IC MM
IC DCC 122S1
IC Oec (stdl
ICPC
AAD
9PP
BC OO
24PP
24PP let

NO TRAPS - NO COILS - NO STUBS - NO CAPACITO RS
MOR -GAIN H O D IPO L ES . • • e O ne h al l the length of con_ t iO neI

h .lf. _ ... d ipolotS. e M ult i-band , Mult i-f .eq...nc:y . e Ma><imum effi
c iency - no tJapt., loadi"g coils . Or stubs. • Fully ••-.-bled a nd
,... t uned - n o m••uri". , n o c u n ing . • All _the< ••ted _ 1 KW AM.
2.5 KW cw e- PEP SSB. • Pr oven perlomlance _ mO<'e th." 15.000
h a... been d el _ad. • Pwmit use of the full cepebilitiotS o f todloy'.
5-bend occ ....... . O n . feedli.... for op..... t ion On a ll bends. • Lowftt
costlbenefi t . n tenna on the m.-ket today. • Fest asv _ no fMldl i....
. ....Itch ing . • Hill"'t pli<1ormence for the Novice .. _u .. the
E"tre-Class OP.

" Irilli8lll_ 2 ...... II=.UMI
.ifh-n i.. '......i...
bt,,~_~

KLM MULTI 2700 - $756.00
• s., and V FO.
. ...., _ , N8' .... we ' ... . " ....
sse wl\J SlI/ l S8 _ CW o

• F, ...--.- _ _ IPLU
3 0:_. ISOOc ,0 .H• •_ ..
• V llO. pi ... DO' 1 kH•.

· ltO _ . on ' , _
. 5",_ "' 1100 . H 'n p''' ...· Two ··_ 'r· '...

. OSCA " " ....,.,... 2 to 10 _ _ ~_

. O SC..... ,_,_ bu;"~ .
• eo-" .- too- _ ... . :2
mM.. _ I O ' ...
• s " V FO (c , _ «>-'vo.
, , ..8 MH. i .. 1 .3 MH. _ ,,,,n•. 1
.......cIoud,
• a po'. sse tI". ..... OW<> F'"..,.....
• 100 .. H . c , " " "". ' '''' _
. V o a 0 _ , .... j V O )(1 0<
pol_to• "" ""0_ hcomp''''"",_
• NOM blank..-.
• "'T. ", ... 0' m'''''' SkH. ,• •0_ ' o..,' 'S'' ,_
. ' M .... .., d tion mo.'.f.
• ' OW minimum ...... pu. po_" NO
TUN,,,,ol
• H'·lo PO _ 1>< 0 . " '01'1_
• Built_In AC/DC _, ..."pl y .
. 0 <>..0'. eon_.ion f..,.'_. 16.9
MHO ond a SS ."' . I ·h.
e R_ ,__.I, I. " y :

FM: O.~II for aa dB SIN.
s se/cwo 0.2SjN fo , ,. d ll 5/ "1.
AM, 2;.tV 10' 1(I dll SIN .

. 5". , 'ncl>oo: SH. a .saw , 120_
M"' : 1281'1, J 78W . 30M! .
e "'e,,,r,, : 28th•. (1J KO ).

MODEL IC 245 499.00

tf i lICOMI lC-22S 299.00 IC245/SSB 599.00
lC30A 399.00 1e-502 249.00
IC 202 259.00 IC 50 L 98.00
IC 20 L 98.00 IC 701 AC 1,499 .00
IC211 749.00 IC 70 1 DC PR ICE
IC 21 5 229.00 IC 3PS " .00
IC 215/ 8C 20 249.00 IC3PE " .00

•

1e-21 5
2 Meter FM p o rt a b la
• An e,namely 'ugg&d, h'gh qua lity. ,ad",
With 15 channel capacity
• Tn" ·C' Slze cel ls may be fap laced "" tn
,echa rgeable cellsofIhe sa me size and .ery
s impte moo,hca bon made 10 P''''',da FU LL
CI-iARGE ffom e~h", lhe a ulo e ll/C1'lCal sys·
lem Of the IC-3PS po..... supply whi te lhe
1C·215 ,s on opefltoon: This leat""e OS poss,·
ble due to Ihe BC,20 bal1e,y paCk a nd

~.""

IC-502
6 Meter SS B & CW Porta b le
, Get in on !he Ul 01 ....:n;ng 6-.....

!his greil pcwIabIe raokI_ Operale QRP on 6
SS8 or CW *"" !his MI oonlIined ,,_
eeM<. ondu<Ing ......... .-.:I -.y podI ,
(Nicad. and chaflll' . fe now a.ei lable_l
Grab ~ and lake ~ -. you you go
· .. ,.. lop, lakeside or 0;&1"_ The .........
diecesl Ira- p.-tMdes a ruoQ9IlCl r_ lor
lI'avIl Three wllltl PEP .-.:I .... IUible VFO
........ lor Ul and Fa OSO·. There is -.
In RIT lor _ , "eo...... . a U\II tF_
noise blenke. th. , fe .'ly .ork. CH'I " ,.......
• The VFO used in !he 1C-502 0lMtfI II'le

fi'$! 800 "'Hz of !he 6 melet band -.henl
"""'" oI "' lIdMly is. The e" 7 . 1IIl:liIIy
0I1he VFO and !he smoaII'l tuning cSII make
opel"8Iing!he 1C-502 _ in c:okl_
lop dimI1es • pleesute .orth II'le eIIorI at
geIlOlg lhefe_The ttvee ..... PEP signeI ..
ely lIltS \IVough ..nen the band is open .-.:I
provides $l,llficient dfi'<oe for e n " 61 type
...... ,.W; o

1C-211
4 M EG, Mul ti·mod.
2 Met. r Tra <l$C. iv«
ALL MOD£

• 1••-1.$ MHZ op.-"bOn on sse and CW
as _ as 1.-g.1.' MHz opoorabOn on FU IS
pp'''·... _ .... 1C·211 T,.,,« MHlDXor
~ loceI ,eg chew ..011\ "oends Wort< ...
""-' o.c.. ... or _....-.g!he 1C-211
Ior_ ... ,__orll'_
T,-,"I"fG SYSTEM
• "Large~ 11) .._ knot> MCIUO'lIeCl

*"" low Incbon Del -..gs. used 10 0-
an <IPbc* cot.......... 10 pn:M<Ie p.lIM5 10 !he
ICOI,l LSI ,y"'h.,,,., " b<Uk,"g
mecl'la"O$m...I'Ioch ~'ale, ."e"'''''Y.
ch8'Iges 10 plo• ..,. _ smoolI'l IMI II _

~ """"- 10 .... Old PTa Iype .....u
f Ul l fU~TlONS 8U1LTIN

pWM type ----VOll _ ~ VOll gMl._'
_Dr....... C W OperabOn
9uoI .. SWA bndge
CW".........
aulOmllo(:~ oont,OI
AC or DC OPIfatoon
• The synrr-ze<~ by ICClt.4 and
.,,,*,,.lle<l ... lhe PfOl)Oelafy LSI ctlop op
_ ales ... 100 HZ slep&"'om 1.410 146 MHz
_ '" 5 "'Hz 5tep$lrom 14610 loll! I.l l-iz lor
f M ope<a1l0"
• The 1C·211 oont.... tlOllllhe l1NAC and
ee 13 6110<: poweIlIUpploet.

IC 24 5
146 MH z F M 10 W Tra nsceiver
• Tha lCOMdava lope<l LSI synlhes,za ' wlln
4 d'gil LED ,eadout In IIWI IC·245 olfafs Iha
most ic r mol:>ola In FM, the syntllesOl e,
comma nd I,equency 's displayed ''15 KHz
Slaps f,om '46 10 148 MHz. and "' 111'1 ,ha
"daband adapter lha Slap ,ale dfops 10 100
Hz, Irom 14410 '46 MHz. For ma..mum 'e·
peale, fte ..I:>o I"y, Iha t,ansmot and f_Va f,e
quene",s a'e 'ndependently prDg ramat>le on
any sepafa llon Tile IC·245 e.en comes
eq.."pped w,lh a mult'p1e PO" Mole. connl/C1Ot
lor 'emole conl'oj,
• Op!oona lequ,pmemloIlheIC·245 oncluoos
• SingleSIdeband adaple< wlllel'l atlaclWls.s
an ,nt"!!,al P8'I 01 the l,an$C6l"", W"h lhos
easy 10 m• • _ con'e<""",. YOU' IC·la5 oper.
alas on Dolh FM and SS6CW ""l>d&s
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N EW ; The Monitor Tuner was
des ig ned b ec a use of Olle rwh elmi ng
d e m a nd . Ham l told us th ay
w a nted a 3 kilowatt tuner wi th .II

built -in wattmeter . II front p anel
antenna selec;tor for coa" . bal·
anced lina and rand o m w i re. So
we enllinaared the 16Q. l0m Monl·
tor Tuner. It 's a lifetime inve.t
men t a t $299 .50.

M.t~h .HrJ'••J., from J •• I. JIl

wit" ,,,••0... J"-J. MAr

2-meter mObile AT_200 An
t enna Match er. Use your cars
A M/F M a n ten n a for y o ur 2 _me te r
mob ile r ig, Tunes fr o m the fron t
p anel for m all . o utPu t. m in.
VSW R 0.2 :1 o r 18'lS fa ' m o st car
an t e nnas). $24.95

Univ.sal h ybrid coupler II phone
patch. Model 3002W end model
3001 W. The hybrid c i rcuit p ro 
vldes for e ff o rt less VO X o p e ra
t ion of th a phone p atch . A bu ilt ·
in Compreamp speech p reamp li
f ier/l im iter li n Model 3002W)
inc re ases th. level of wea k p hone
signa ls and also prllVenn overmod
u latio n when the loc a l te lep h o ne
is u sed a s the .tetion mic rophone.
(The Comp.-eamp also func t ions
as a preamplifie r /l imit. w ith the
stat ion microphone. If desired. )
Model 3 0 0 2W w ith Co mp reamp
$ 125.00
Mod el 300 1 W without Corn
p reamp $85.00-""~..........~._.-

Model 37 2 CLlPRE AMP, Get
maximum laga l modu lation wi th·
ou t d anger o f splatte r .-" ..-, . ,........-,_••_ s~_ ..... _"-- '....._ ...... "'~_ft

""-', ..._-- ._ ..-...._.._..
>.... ~ -~.~"'
.~" • y •••~........._-.
~M

••-_._..-

F_~.CO__ H''" ''' ~•."' ......._
, 0 ,_,_, ..~, , ~•. _H,......... ....~ ", ... ..... - -" -.1;:_.- _........, ....._ _-.,
o_:w _~.".
r' .,~" .a··...... ...
" "'-00

_... --

Model 359. In c rllasa y o u r trans
m itter's ef f ect ive s pe.c,h power up
to f o ur t im es. T h is two Stage.
tr ans istoriz e d A udio PJeamplifia r/
Limite r can be u l ed wi t h a ll types
o f transmitters .

'-' ,........-_...- ._._-__ ",.. '0"0..-....... ..~ ..
0 ...." __• .0, _

"- ..... ""~"" --.".,...._,'-'" ~ ..,~._.,

.,,-- . y. , . ~-h.,,-_.
0'.

-~..- ,.... _""',---_.,
~.,"' '--- - '. '. ' . DC .. , ........
_~_ ...,._..... ' .. _ACe--.... UHF '_10 23.
ll__• ''I'' • ,~..

" '..-0' ...,.., , ,",..... ''',''

Coa x ,al entenne c h angaove, re la y .
Model 377.

Mo d e l 331 A transistor d ip metar
_ Por ta ble RF s ing le ga n erat Or,
signal monitor . or absorption
wavemet e r. L ig h t we igh t (1
pound, 6 ounces wi th all c o ilsl.
batte ry ·powa re d u ni t is rceer f o r
fi e ld usa in t est ing transc e ive rs .
t uni n g antenn as. e1l; . Can also be
used t o maasu re caPacity. induc
t ance, ci rcui t 0, and other f ac
to rs. I ndispe nsable for e x peri ·
m e n ters. it is e asi ly the most
versa t ile instrumen t in the sho p .
Continuous coveraga from 2 MHz
to 23 0 MH z in seven ranges.

T H E MLA·2500 SPECI FICA
TIONS
.16 0 thru 10 m e ters
- 20 00+ wa ns PE P i nput on sse
. 10 0 0 watts DC input o n C W,

R TT Y. or SSTV C o nt inu o u s
Duty

_ Variable f o rc e d ai r cooling
syste m

_ Se lf _c o n t a in e d con tinuous d uty
power SUPply

- Two EIMAC 8875 ex ternal·
a n ode ceramic/metal triodes
opera tiog in grou ndod g,id.

_ C a va , s MAR S freq uen ci es with
o ut modi ficat ions

_ Ha r m o n ic Suppression better
the n 50 dB

- Bu ilt -in ALC
_ Buil t in RF Wattmeter
.11 7 V o , 23 4 V A C 5 0-6 0H z MEET THE S U P E R TUN E R
- T h ir d o rder distort ion d o wn at 160-10 AT. The Den Tron Super

least 30d8 Tuner tunas everything f r o m
• Frequenc y Ra nge: 1 .8 M Hz 160-1 0 meters. Wh e t her you have

(1.8--2.5) 3 .5 MHz (3.4.4.6 ) 7 b ala nce d line, coa x cabl e, random
M H z ( 6.0. 9 .0 ) 14 M Hz o r lo ngwira, t haSupe r T u ner wi li
(1 1 .Q. 16 .0) 2 1 M Hzt 1 6.0-2 2.01 match the an tenna imp edance to
28 M Hz ( 2 8. Q.3 0 .0 ) your transmi tter . All DenTron

. 4 0 wans dr ive for 1 KW D C tuners give you max imum power
in put transfer from yo u r tra nsm itter to

• Ra c k mou n ting kit avai labl e y ou r antenna , a n d isn 't that
(stand ard 19 " r ack ) w h e re U reall y cou n ts?

. S ize : 5%" H " 14" W x 14" D 1 KW MOD E L $ 1 2 9 .5 0 : 3 KW
_ Weight: 4 7 Ibs. +~M:O~O~E:.L::..:$~':29=- 50_:- _

--",-_<><: ..."" ....,M_•
''''''0.<><: .. 00 ''.'0' .01" "'-••_. DC .. '00 MH.
0' .01 ".0.0, DC .. ,.. MH.
U·· ' . .....
,~,....--

Wide renge attenua t or - Modal
371· 1. Seven r ocker sWit che s p ro
vi da a tte nuat ion fr o m 1 dB to 6 1
dB in 1-d B steps- Swi tches e re
mark-.:l in d B. 1 -2·3 · 5-1Q.2Q. 20 .
S u m of a ctuat-.:l swi tches liN
P OSit ion ) givon a ttenuation . With
all swi tch" in OUT posit ion,
thera Is NO insertion lo ss. A tten
ua to r In stalls in coa "ial l in e using
UHF co nn ll<;t o r1.

160 XV MARS Dual
Ba nd 279.50
100 ft. 2kw 300 Transmission
Line •... .. ....... .. .. 19 .5 0
100 ft. 4 70 O hm Ladder
L ine 12.00
1 Ki lo watt Balun 4 :1 Ch assis
Mt. 2 7 . 50
3 K il owatt Ba lun 4 : 1 Chlllsis
Mt. , 29.50

Model 374 d u mmy lo ad w att
m e ter ~ T op o f the Line - 15 00
WATT R A TING _ Oil Cooled.
O ur highest power COmbination
unit . Rated to 15 00 watts input
(I ntermittent! , Me ter r a nge s a re
in dividuallY c al ibra te d fo r highe st
accu racy.

• • _ ......... DC .. _ ..~,
...-_ L__ '.' .,,_,,___ ' __ DC~ ___

...._-'--_._....., ,G, ,G_."'_
'.... 0:--,.. so , _ ...... _,
..... n'· ,r' .'h"'_ ... ",_ , n,...
.... .:n ...

READ FORWARD AND
F LECTED WATTS A T
SAME TIME. Tired of constant
sw itc h in g a nd gu eu w o r k 7 Ever y
• ....-ious h am k n o w s h e must r ead
b oth for wa rd and r llVene wattll(le
simultan.ausly for tha t p erfect
match. So u pgrade wi th tha Den
T ron W· 2 O'-'lll In l in e W.ttmet....
$99.50.

~ llIT-lM)OCI,A
S PECI FI CATIONS :
_ Po wer h a nd l iog capabi li ty in e"

cess o f 3 KW PE P
_ FrOnt Panel Antenna Switch

w i th 5 A n tenna In p u t s p lus
T unar b y p a ss position

_ Built . in 50 O hm - 250 Watt
d u m m y load

- Dual Wettmeters
. Com p ac t : 5 \4" x 14" "1 4" , 18

poun ds
_ Co nt in u o us T u n in g 16Q. l0 me,..
_ 3 Core Heavy·Duty Balun

a ••lII Jorwa.....
an. refled••
_U••••h•
• ame tim.

. . 3 49. 50
19 9 .50
129.50
. 79 .50

NEW
.J. _ " ... .... 1..... 'I'..... ~

le i 333 dummy 10 ... watt·
er Favorite Lightweight
~8bl e- 2 50 WAT T RATI NG 
Cooled. I deal f iel d service u ni t
mobile 2 -..... .,. radio - C8,

in.., busln_ ban d. Best for
• amateu r use, ce, ....i th aero
; .....a 1U f ull scale l o w powe r
0 -_-.- "" ..__.
_~ ,__ u' .. _ .....
-~- _~--_....__,0 ___ 00-'.
_ ." .r· • ••--' .-". _to

__ oc ..__•
'" •_ _ '-" , .. no ..'"
.. ,,_ ..... _ "'" ..__L...._ -__m .-.

__'O-'O.uOO _ 0<10
'c .....,. .. '_00 _ ,

h'· • .- . '00'-..- ,,-."....

Po w.... 1000 W ATT
IN G _ Oil Cool ..:! - m odel
• dummy loed ....anmeter.
most pop ular combination
Ha ndl il$ f u ll am ateur p ower.

r ranges i n divid uallY call
d . Can be Panel mou nt ed.

Tufts Rad io El ect ronics _ 16171 395-8280
TC ·1 6

Con t inuous tu n ing 1.8 - 3 0 M H z
For w a rd reading re lat ive output
power meter
3 0 0 watt power capab ility
Bui lt-in enc a p sulated balu n
Mobile mount ing b rac ket
Ceramic Rotar y Switch 1 2 -p o si ·
ti On
Capac itor spacing 1000 vol ts
Tapped toroid ind uctor
Antenna inputs:

e. COa " unbala ncad S0239
b . R a nd o m wir.
c. Balanced feedl ine 75_660
O'm

5 %" w . " 2 " " h. " 6" d.
All metal b lack w r inkla f in ish
~ab i ne t

Neigh t : 2 % pau nds

DeiiliOrL
" P LI F IE RS
_A· 2500 Ampl if iar (w ith Buil t -
Po w e r Supply ) $899.50
_A· 1 2 00 Amplifier 399.50
~ 1 200 / AC Power S up p ly for
. A· 1200 ,. 1 59 . 50
~ 1 200 I DC Po wer S upp ly fa,
A . 1200 . .... .. 19 9 . 50
NE RS
'. 3 0 0 0 A Tuner
'_ 2000 A Tuner
) -1 OAT Super T u n a r
Monitor Tunar . . ..
ITENNAS
lM Mobil. Antanna " Mo b ile
) 8andar" (160 mete rs) . 59.50
Iter Fae d A ll Band Do u b let
l a n na 24. 50
C ESSO R IES
Dummy w ith coolant .. 29.50

! Wattmate, 99.50
I XV T'ansver ter " To p
,de r" . , :-C'C4:9:-C50"'t _



Uo....

I NC,., TO uKr till ..n.,.
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UCh. U

P L-259 . .. 90d U G -175 I Adap
for RG 5BUI •.• 25d

AMPHENOLl.""..."1

MOdal M·1S
NlIHTlar c Au to Conlole MOdel FI.
• Un illersal mou n t for C B ,

emateur rilld iOi. tape play
A M e FM t u ners. e, scan n.1

• Sculptured d..ign fo r " o r ig
equipmen t ·' lo ok.

• Lo w Pf of ile lo r nOrl'- sli p mal
ing ; 13.1 / 2"' >< 10-1 /2" .. 5--5
h igh.

• Ea lV·to- ln sta ll & r" m ove
thaft protection.

.To ug h u nbrea kable c Opo ly
with r ich b rown t e><tur"'" f ir

• In tllll ra l c u p h old er a n d •
1r av.

· $ 1 4 .9 5
Au to Conlolll Mode l M- 1S; Sa
featurlls as ecove model PLU ~

• Specia llv designed 3" .. 5"
SPlIllk.,.. f o r vo ic e com m u'
t ion. FrequencV response ;
hz _ 7 K h z. voie. co il; 9.
di a matar .

• $ 19.95

_sw·~

!......
ra-·--- -t •• _.

l ~••=_Ii. "
III._-

TEE/ AX
Coa .. Toggla Swi tt:: h _ $ 39.95;
Coa. Ralav V e rsio n - $55.9 5
• A ll bras. cc narr uc non • Tef lon
in sulated • Cap tivated int.nal
c o n tacts . ava ilab le in UH F . BNC.
NE all .. illl. • 52 O h ms
SPoT D PDT . Po wer 1 KW

TEE/AX. INC.

.40 .. .. z ..o.'n CO "
" '"". _ .."'" •...,..w_ ""'._ ....
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MICROWAVE MODULES
TEXAS RF

"·2...,1:::
•. II""•. '

M _ i.. il for mou rn ing to l ur·
fac ... in accessible from the rear
(we lls. m o bil"'l . sVltems Interface.
p a n e ll . t est equ ipme n t l . K . ri lll
is Ielf' contained with a rlli av
inside tha encoder. When ke VSare
prlllsed co n tac t cl oser o ccu rs wi th
a 2 sec. delav (a djuitab lll). Con
tacts ara rated a t 11 0 mA '" 2B
volts Switched. 500 mA c a rry.
PP- 2K c o n ta in s del a v a>< clus ion
for the lourth colu m n. However.
by ju m p in g 0 · 5. 4th c c;>l u m n is
r . t ored. Unit is op_ab la fr o m
4 . 5--6 0 vol ts a t tIImpllratures fro m
0 °.,40° F. O u tpU t lellel wi ll dr ive
any ,ransmitt_ or system. Adjult ·
ab e o u tpu t lev el is c on t ro l led
w ith an e .. t remelv stable mu lti·
t urn tr im p o t,. w /eccesl fro m the
front of tha encod_ (no t behind ).
saving t ime lor le v" l s et t ing•
which amounts to hau rS w hen
in llolved w /a I v st em.
PP 1 $ 5 5 (1 2 k ays l ; PP-1m $ 5 5
ll e tt e rin g o p ti o n al add $11 . PP ·1 K
$ 66 . PP ·2 $ 58 ; PP ·2m $ 5B 0"1'
te ri ng option al a dd $ 11 ; Pp·2 K
$ 69 . PP·1A $ 68 (fo r sta nd ard
c o m m hand ·heldl.

CPipo ceommunications

T ufts R a d io Ele ctro nics. (6171 395-8280
TC-17

T he Bench... Ul t im a t e Padd le . . .
e du al leve r. iamb ic key", p add le
t h a t will in crease your splllld.
accuracy & opera ting c o m fo rt.
• A D JU S T A BLE C O NTACT
POI NT S PACI NG Prec isi on
sc. ew a d ju.tm"n u on e ach lilt of
contacts ma ke e >< act . et t ings easv.
Con tac t POSTS a rll spilt and locked
b V "" screWI. a l,m in a ti n g thll
need for loc kn u ts.
. Wt D E RANGE O F TENSION
ADJUSTMENT _ Tensi on on fi rl'
ger knobs is mai n tain ed by a long
a . pansion spring. D u al screw ad
ju .t.....n ts lldjult . pr ing tans ion to
match y our " fi.t."
. S E LF A DJ UST IN G NEED LE
BEARI NG S _ Keving shafts ctv ot
in nvlon bear,ngs that " f lo e t"· on
machi n ed bra n fittingl . Spring
tan,ion pr ""ents free p lay a nd
Ilop ; eliminatlll co n tac t bounclI
a nd backl"h.
• SOLID SILV E R CO N T ACT
POI NTS _ Tha c o ntact p o ints arll
solid l i lver for a l ifet im e of fl a _
less key ing.
. P R EC IS IO N -MA C H I N ED COM
PO NENTS _ Mai n frame . co n tac1
P Oitl . spr in g P Ost and beari ng r ing
a re a U m a chine d fr om I<)l id brass
· . . polished and ch ro m e plated
for durab il ity and r ich appear·
ance . Tha Ben char Padd la 1001< I as
good as it works!
• HEA V Y ST EE L BASE; NON.
S K I D FEET F inished in an
a t tractiv e bl ack w r in kle f in ish
lch ro me p lating optiona n . tha
base me_urlll 9.5cm .. 10.2cm ><
1 .3 cm ttuc k , It w "ighs 1 kil o gram.
a nd w ith 115 n on-sk id rubber feet
il as lOl id as a rock.

Mo d a l BY· 1 Stand.d Bleck Base
· .. $39.95. Modet BY·2 Pol ished
Chrome Ba se . . . $49.9 5 .

BenCHeR,Inc.

"$69."

~IDLAND

T_ .., h 'f'U."''',lt.. ,-..,
Dec C, c'too _ .....opI........p.·.. t bJ __

FOR BIW AOCAST·QUAU TY TRANS.
MISSION AND RECEPTION FOR BOrn
MOBILE UNITS AND BASE STAn ONS.

• Boom-moun u-d el.., I....I ~.PKilor mice...
phD... dolin.. otudio-q uol ity . IIndiltort.d
vDiu •• produc t ion . V. ";,bl. ill in co n,tml
I.~ YOII ad j..ot 10' o ptimum mo dul. h on

oQ,ohiolM'd ..... ·u p I... 'OIl mo,,'_ In
priYK)' - nO _k., bla.... to d;"turb
n th..... B1oto.. O ll t In";ron_n1.al __•
too. M, d , of IInb•••hbl. ASS plutie ,

• Hud~nd ..It-odjua'' for romforl.obl..
..... 0..... Ion. bo Sp ri "ll,nn hi.....
10011 ,_ ollp , on and ofr lh
juol 0 ... hind . ~nibM for nillt loon....

I II...d \ Cln boo hunl o n ' tand",d m ie...,'
phOl hp_

' Co"'1*'1 palm-Mid lal k o'-; Ioeh "'l.I y....
kHp bolh hando _ tho wh...t for ..fu
d,ivinl . M.d. of u" b....h b: . ABS pi..... .

• Buil t ·in FET t rl o ,i,l", . ",plin. , od. pla
m icroploo lM' oulpu t to In y I.....,.. ......,,,, pood....,...

• Com pUi bl l ";t h _ ,wo-...y ",dx. in
d~d inl 4()-<,b.nl\@ICBun,la,

• BuilH n Velc ro p. d lor eu y mo untinl 01
tile t.alk ...,ub.

• MoM ill U.S A
SPECl FICATI OS S

Eorpbolle imped.....
.nd ty p'" 8 obma. dYII.mi.,

MK'ro pbol\@ ty pe ' EI..., ...t ...."""ilor

MK'ro .,no... freq1te""1'
_ ' 200-6000 H.

Ampllr'~r ty pe : FET trallai.loT.
..,i.ble •• in

Am phf.... bale-y 7'm t MallOt]'
po..... , TR·l a

S _ iu b,IIC' Rel.y or .....,.ron;"

IDEAL FOR EVERY TWO-WAY RADIO
COMMUNICATI ONS NEED . • .
C B opoor.lora • A1na 1.<''', ••dio o"",.lora .
Polin . nd fi In • AmbuLa~ and
e.....rpncy b;"1n • Tnio and l rurk~ra '

M.ri n~ ple..~ ....nd _ork bo.ata • Coli '
"ru.,tion . nd drmol ition c"woo • Indu.tri·
aI e<>mm un ie.t ion• • s..cu rily p.trolo •
Airport 10_ . lId rround Re·
mow b<oade... and TV -CO .
Fo ....lfta .lId r;...·... trb unita •

13- 5 13 220 MHz FM Transceiver
- 1 2 ve e. Three positio n powe r
selec t o r for 20. 10 or 2 watts
o u tpu t. P LL sVn thesiz.cl . 1000
freq u encies b a tween 220.00 a nd
225.00 MH z in 10 KHz I tepS wi th
a 5 KHz Ihift ·up . 4 oH. "ts. ± 1.6
MHz ~ uppllad . 2 o p t ion al,
$499.95

13-500 2m F M XCllr . 15 W. 1 2 ch
w / 16n 6. 3 4 /94. 94/94. m ic . &
rn t, $ 16 9. 9 5

13- 509 220 MHz FM Xc ... . 10W.
12 cb. w /22 3. 50 MHz. mic, e, mt.
$ 159.95



sories

0 .3" high, a ccur a te to nea rest 1
kHz. Model 5 7 0; m arked in 5 kHz
increments from 0·500 kHz, MHz
marking s tcr each band displayed,
tuning rate typically 17 kHz per
tuning knob turn.
.Full Break-In • Full Band
Coverage on 3 ,5,7, 14, 21 MHz
Bands, 1 MHz on 28 MHz Band.
70 Watts Input • Total Solid
State. Receives SSB and ON •
Receiver Sensitivity 1 I1V • In
stant Band Change, No Tune-up.
Offset R8<'eiver Tuning • ~

Position Sel8<'tivity • Adjustable
Sidetone Level. Linear Crystal·
Mixed VFO • O verload Pro
tection • Built·ln AC Power
S up p ly . Black & Gray St y ling .
HWD: 6-1/8" x 12·1 / 2" x 12" ,
15-1/2 Ibs. • Matching Acces-

• CRIS P , PENETRATING
" T ALK POWE R" - as much as

' 10 d B ext ra to 'punch through'
when the going gets ree lly
toug h, with the ALPHA'
VOMAX spl it band speech pro
cessor?

.TH E PROTECTION OF A
FACT ORY WAR R'ANTY
THAT R UNS A FU LL 18
MONT HS - s,x tim... as lo n g as
competi t il/e un it s? [ ETO tr ies
to b u ild 8IIery ALP HA t o last
foreve r . .. a nd we're maki ng
progress : no t one single case of
ALPHA 76, 77D, Or 3 74 power
transformer f ailu re h8s ever
been repo rte d !l

I;-; -~I
~O O . 7 .

ACCESSORIES
206
207
208
212
213
21 5P
240
241
242
244
245
249
271
272
273
276
11 0 2

540
544

210
2 10/E
251
25 1/E
252G
252G/E
262G
2 6 2 G / E

570
574

Crys tal Calibrator $29.00
A mme ter f o r Mo d e ls 2 5 1, 252G, 262G 14.00
CW F ilter, for Mo d e l 509 29.00
Cry sta l, for Models 5 40,544,29.0-29.5 M Hz 5 .00
Crysta l, for Mode ls 5 40, 544. 29.5·30.0 MHz 5.00
Mic rophone, Ceramic with p lug 29.50
O ne-Si x ty Converter, fo r Models 5 40, 544 97 .00
Crystal Osc illator, fo r Mo dels 540, 544 29.00
R e mote V FO, for Mode ls 5 40,544 169. 00
D igi ta l Readout/Coun ter, for Model 5 40 1 9 7 .00
CW F ntee, fo r Model s 540 , 5 44 25.00
No ise Blanker, fo r Mode ls 540,544 29.00
Crysta l, fo r Model 570, 2 1.0-21.5 MHz 5.00
Cry stal, fo r Mo d e l 5 70, 2&0-28.5 MHz . . . . . . . • . 5.00
Crystal, for Mode l 570, 28.5-29.0 MHz 5.00
Crysta l Ca l ibrator , for ModeI570 29.00
Snap-Up Legs, per pa ir 1 .00
POWER SUPPLIES

11 7 VAC,13 VDC ,1 A .. .•. .... ..... . ....... . 30.00
Sam e as Mode l 2 10, b ut 1 1 5 /230 V AC 35.00
117 VAC, 13 VDC,9 A 85.00
Same as Model 251 , b u t 1 1 5 / 2 3 0 VAC 9 2.00
117 VAC, 13 V D C,1 8 A 109.00
Same as Model 25 2G, but 11 5/230 VAC ...• . . 11 6.00
S ame a s Model 252G , w ith VOX & speakers 1 39 .00
Sam e as Mode l 262G , bu t 11 5 / 2 3 0 VAC 146.00
L1NEARS AND TRANSCEIVERS

Linear Amplifie r.100 W. 3 .5-30 MHz •....... . 159.00
Argonau t Transcejve r, SSB/CW, 5 W. 3.5-30
MHz •. .. . .. .• ... . . . ... . . .. . . . . . . . .. ..•..... 359.oo
Tri t on I V, SSB/CW, 2 00 W. 3.5-30 MH z .. .... 699.00
T ri ton IV, Dig ita l, SSB/CW, 200 W. 3.5-30
MHz 8 69. 00
Century/2 1, CW, 70 W. 3.5-30 MH z 289.00
Ce n t u ry 2 1 , Digita l . . . .. _.. ....... ..... .. . • . . 399.00
KEYERS

670 Si n g le Padd le, for Model 570 on ly _ 29.00
KR-1A Paddle Assemb ly, Dual 35.00
KR-2A Paddle Assembly, Si ng le 17.00
KR-5A S ing le Paddle Kev er, 6-14 V DC 39. 50
KR-20A Sing le Padd le Key er,117 VAC/6-14 vac 69.50
KR-5 0 Ultra m a t ic, Dual Paddle, 117 VAC/6-15 V DC . 1 10.00

405
509

lHE SURPRISE OFlHE CENTIJRY

0.- ~:f "~ o
$.0 0 0

.; --. --.;.-- c::J.-.- , ,,

W HEN C RM RAGES AND T H E
PI LE·U PS D EE PE N, WOULDN'T
YO U L IK E T O HAVE .. .
- A LL T HE AOCK-CRUSHING

P O W ER YO UR LICENSE
ALLOWS _ o n all modes -

-' N S T A N T BANDCHANGE
'NO- T UN E-UP' all the way
from 10 through 80 meters.
with t he excfusfve ALP HA 374?

_ CO VE RA G E ALL TH E WAY
DOWN TO 160 METERS w ith
the smooth· tu ning, extra-rugged
ALPH A 7 6 powerhouse?

C entury 21, t he e XCit ing
7 Q.watt, 5-band CW transceiver
that surp rised everyone with its
s uper performance a nd low cost,
has anothe r surprise for you . A
second model wi t h digital readout
(and a m o d kit fo r tho se who
wou ld l ike to c o nve rt t he i r dial
m o del). Both Mo d els 570 and 574
hav e the same un iq ue circu itry
that has won raves from everyone
- bot h have the same fi ne fea
tu res :
• Direct Frequencv Readout
(Model 574:5 red LED digits,

KR50

TEN_TEe
11i1r

TRITON IV Digital Model 544
T he new u ltra-m o d e r n full y scuc
stat e TR ITON ma kes operating
easi er a nd a lot m o re fu n , without
the limitat io ns of I/acuum Tu b es.
F o r one th ing, yo u can change
ba nds w ith t he f l ick of a swi tch
e nd no danger o f o ff- resonance
dama ge , And no d e ter ioration of
performance wi th ag e. But th a t' s
no t all. A super lat ive a-pole i·f
f ilt e r a nd le ss than 2 % audio
di sto r tion, transmitt ing a nd ra
ceivin g, m a kes it t he smoothest
a nd cle8nest s ignal o n th e ai r. T he
T R ITON IV specif ica tions a re
imp eccable . For selec t il/ity, sta
bili ty a nd recetver sens itivity. And
it has features su c h 8$ fu II CW
break-i n , preselec t able ALC, o ff·
se t tu ni ng, sepa rate AC power
supp ly , 12 VDC opera t ion, per
fec tly shape d CW wal/efo rm,
bUilt-in SW R b r id ge and o n and
0 0 .

('Que...) feotu re .llow. t h e i n..",oo o f d ib
a nd d.h. wit h ".., fe.. <i min• .

", .",on" PT0,>d«1 10. b o t h d i•• ood
d.h . bu' ei' h., ma y b . d el.o ' ed 1, 0 . witc h ••
o n ' h. " .. p one l. T h u •• ' he KR &O ",.y he
o .....t... a. 0 fu ll i.mbie ('Qu . ... l k.y.'.
wi'h • <.in.le memo,y or .. . , on ven,ion.l
' y ... k .y.. , All c h ouet... a" ..11·compl.t·
in., Pri.. II 10.00

5 P£(; If"CAT ION5
Sp.ed R on",e : 6·&0 .. .p .m.
W. i",h\i n. ltali" " .n.<o 61J% to I &O<s, of.lo• •ical di' len. ' b . L _
M.mo.ieo: Di' a nd d.h. Indlvid ...l de teo ' r

. wit ch ••.
Paddl. Aet uotion Fo..., &-&0 I ntO.
P"w.. S"u"" I l1V AC. so-so H z. e- r e

VDC .
Flni.h' Cr••m t,ont , w .inUI ' ,., 01 lOP a nd

, ide p.onel t.i",.
Ou.pu" R oed ..lo y . le0ntoe, . o'inll H V A.

4 00 V. m.n.
Poddl. " To rQ" o d.i.. wi th b. ll b .ori"l

p,.OI .
5 ,d o-\0" " &00 Hz '"n, .
Adj " . tob le oowu t to I '01.,
Size HWD : 21'0 ' ~ ~w· . 840"
W.i.h" I"" lb• .

Tufts Radio Electronics -(617) 395·8280
TC·18

t uning, c rystal frequ e ncy stabi l ity
at each freq uency of operation,
and over 40 ,000 !iF c h a n ne ls
d isP I,fye d in 100 Hz incr e me n ts
.. . ISO Hz fin e tu ni ng fo r c o n
tinuo us ham band coverage.

Each c ircuit board is "baked·
in" fo r Ol/er 100 hours prior 10
inst8 11atio n in the transceive r
8ssemb ly .

Discol/e r th e e a.... and ac c u racy
of elec tronic t u n ing. Ca libr ate a ll
bands wi th WWV at the t u rn o f a
swi tch. Lo west f requ ency dr ift,
w it h no VF O to calibrate . Only
2. 8 " h igh x 9.5" wide x 12. 3"
deep. Id e al fo r mobil e use o r w ith
accessories , provides complete
f ixed s tatio n operation. Pr ice
$99 5. 0 0.

Ac cesso ries AC Power supply
$1 3 5.00. Spe a ke r in cabinet
$29.9 5. Station o p e rating console
w ith p hone p atch, 24 hr. digita l
cl ock, spe8ke r, 10 min . timer
$29 5.00. D es k m ic ro phone
$38. 0 0 . MObile mo u nt $ 12.00.
Mobile m ic $ 15. 0 0 . 400 Hz nar_
row band CW f ilte r $50. 0 0 .

-F-!!k

o-
ARGONAlfT, MODEL 509

Covers all Amate u r bands
10- 8 0 m eters. 9 MH z crystal fil
t er . 2.5 kH z bandwidth . 1.7 shape
factor @ 6/50 dB poi nts. Power
r equired 12_1 5 vee @ 1 5 0 rn A
receive, SOO rn A t ra nsmit lit ra t ed
output. Construct ion alum inum
ChUSIS, t o p and fron t p anel ,
molded p lastic end p anels, Cream
front o a net, walnut v iny l tOP end
e nd trim . Size HWD 4 Y," " 13 " x
7", Weight 6 ' b i .

LINEAR AMPLIFIER. MODEL
405

Covers a ll Amateu r bands
10- 8 0 meters . 5 0 watts o utpu t
power, cont in uous si ne wave. RF
wet tmeter SW A meter. Power ro>
qu;red 12· 15 vee @ 8 A , rn ax,
Consn-uct ion : aluminum chassis,
top end front panel, molded
plas t ic side panels. Cream f ro nt
::Ia n e l, wal nut vinv l top Bnd end
tr im. Si ze : HWD 4 W ' K 7 " x 8",
Neigh t 2 Y. lbs.

KR20_A ELECTR ONIC KEY E R
A Iin~ inot,,,m en' 10' .U ...,o"nd h i. h p.r1o,·
maO~ .I«!roo,. k. y iO\ . Paddl••ctu.tio"
10'0< i. I.cto,y odj wted 0 ' , yt h mi• • mo"th
k.yi" l. Con....' odj,,"m. ntl o n I,on',
W.i lhtio . f. ct" , foe t"ry ..t f<Or opt ;,o " rn
. m o o , h " ..o ond . " ie"l.,io". OV<r-,id.
" .troi.M kel" co n..ni . " t1y l" • .,.d l o r
em p h• •i•. Q S ••nd in . o r t"n e'''p, Rud
..lo y o ut p ot . S,d .-\o" . I.". ..to, with
ad i","bl. l. vel. S.lf ..orn pl.tinl . h or. ct.",
PI"I..n , ,,,.ult b o..d . For 111 VAC. ~O'60
" , 0 . 6·14 VDC . Fln i. h.d In ....m .nd
.oJ"ut viny l Pri". '6\l,~0

KR~_A E L ECT R O NIC KE YER
Simllo< to KR20-A 1,,,, w ,t h o u t ..d.·t"n.
oo<il lo to , '" AC pow« . " p p ly. lde.l l o r
po r ...bl•• mobU. or fi~.d . , . tio n . A 11-" "
v.lu• • 100' w,U I '" ..... o f ' ",,,blolr..
....,C< , Ho u ••d ,n 00 o"••, Un .... with
or• • m Iron'. w.lo,,' vinyl to P. For 6·1 4
VDC 0"....<100 . P riec '3!I.~O

KR ! ' A DEL UXE D U A L PA D D L E
'addle ..emh ly 10 . 10., _d. in the KR&O.
,o_d in on ott",••,,,,, lormed aluminum
,_. Price 13&.00

KRZ ·A S INGLE L EVE R P ADDL E
For kevin. eo nv . n tio nal " T O " 0' di. .... .
,ho,to"« k . y. ... .. u..d in , .,. KRZO·A,
Price,17.oo

KR~IJ ELECTRO NIC REYE R
A . om pl..ely .utom" ie . i o ni. k.y..

;" lly .di",'obl. '0 0 0 '" o p ' ina ..y le and
"ef.....n....p••d. t"" c h a n d w ei.ht in l. ,h.
,otio 0 1 .he I.nl'h 01 d". a nd d.b. '0 'h.
,poe' b.t....e o 'Ilorn . S. II·,o" t ro ll'" by..
'" " .nomit your ,hou.hu cl. ..ly .•rti.u·
o, olY .nd . lm ,,<. ellortl.... Til. j.mbi.

ljlo

---

~ IRST WITH SSB HF DI GITAL
TUN ING, IS O N LY THE BEG IN.
\l ING OF WHAT TH E A MA
TEU R G ETS FR O M T HE CIR
~STRO 20 0 .
5tandard Features :
: Iec tro nic T u ning , A ll So lid
stere , Digi ta lly Synt hesize d ,
200 Watt$ P EP Inp ut ' Full R F
"Hte ring , Digita l Readout I Noi se
:llanke r I Squelch I Va ri able
>poech Processing ' F u ll Me te ri ng
, WWV Rece iver , VO X I LSB
JSB-CW
The he "rt of the ASTR O-200 is
:he fre quenc y synth es ize r. The
a test in p h8se-loc k- Ioop tech nol 
19¥ is incorpor8ted t o p rol/ide the
lUilt· in I/e rsati lity o f a ll el8<' tro nic



e SAVE YOUR RADIO!

WATT BATTERY C HA RG ER
110 V_AC Charger . .. useWC· 12
($19.95) fo r 140 2, 140 5, 1407,
2202, 4 502 ; use WC-1 4 ($ 15.95)
fo r Mark II, IV.
ACC ESSORIES
BC-12- $ 14.95
C IGARETTE Ll GHTER M0 8 1LE
POW E R PL UG
S PEAK ER MI C
SM 1 - for Models 1402, 140 5,
1407 , 2 2 0 2, 4 50 2.
SM3 - {Mar k II, Mark IV}
SM2 f or Mode ls 1402. 1405,
1407 . 2 202,4502. ($30 .95).
R EC HARGE ABLE BATTE RY
PAC KS
Use t h e follow;ng Ni_Cad Packs
f or the unit you select:
BP·1 - 10 loose calls ~ 500 rnA
(14 02, 14 051 - $ 18.95
BP-2 - st rapped cell s _ 6 00 rnA
(1405,2202, 4502) - $ 24.9 5
BP-4 - Mar k II, Mar k I V pac k 
$20.9 5
Bp· 7 _ 1407 SM h igh power pack
- $ 2 4 .95
Other options include : To uch
T o n e@J Pad ( in sta lled 01'11'1'), TE· 1
Tone Encod er, TE-2 Encod erl
Decoder, BNC Rubber Duck
Antenna . TNC Rubber Duck
A nten na.

O"'O"D """ ~.~coo,.,. ,. TO , _ _ •.,............ "v,vou. __ _.......... .... .._._-_.. -""
ru. ... . YO , -.. ,.." _ .. ~ ,_ ......
_ .. ,, _ "' _,_ , .. 'ft ....... _

... ...."_ or!,r... _ _ .. _ '"

........ ..__ , _ 'or' '" ,01>.....' ~._, .. _ , _ "'0 _ _ .... '- - -. - _ ---....0''''''. _ "" "", ,," _"._...___-- _ ,
" __...... _ ..«-, " . ",.

_ , T _ _ _ -. '..

_. ~ -,.. -"'_ ,. '.. -. -..
....., . T.... " ~ ..... _ .... _ ,.... . " , _".

,... ,,,.,,- '" ""'.. , _.." _ _..~.

, _.~_. "" _ c__... "" ' _. ~ """ ...... ._, .~ , .,. ..

_Model TA~3

• Mo del T A· 3 3 , 3 elemen ts, 10.1
dB fo rwa rd gai n (over Isotro pic
source) ~ $20 6 .50
• Model TA·33 Jr., 3 e lements,
10.1 dB f o rwa rd gain (o ver iso
tropic source } - $ 151.85
• Model MP K-3. 75 0 0 Watts
AM/CW and 20 0 0 Wa t ts P. E.P.
SSB _ $52.25
• Mode l T A-36. 6 el e ments
$335.25
• AK_60 mast plate adap ter
$11 .1 5
• Mo d el C L-33, 3 e lement'S
$23 2. 5 0
• Mo del CL_36, 6 elements
$310.65
• Model CL_203, 3 elemen ts
$227.6 5
• Mode l TA-40 KR _ 40 meter
c o n versi o n kit - $ 9 2. 25
• S ignal -master a ntenn a
$267.50

.... 00

._-~.

•••

LE ATHER CA RR Y ING CASE
• Le-1 for 1402 S M _ $ 18.95
• Le-3 fo r Mark II , IV ~ $ 16.95
• LC·2 - all others - $1 8.9 5
110 V - AC DES K BAT TER Y
C HA RG ER
F o r ne w u n its Mark II, IV - use
the Mo de l BC-2; for Mo dels 14 0 2,
140 5, 140 7, 2 2 02 and 4 502, use
MOdel 8e- 1. $40.9 5

.... " . '-«1' _ A .30 ..., ".-31~ _A25

... . ".·3UOO' _ . ... _ A .- N o. "0->12003 _ .... - M ,I(;

~

WOOD Ele.tronlcs Corp.
high.lo w p ower option switch (1
o r 12 w a tts . w h en u sed mobile or
b asel , bu il t -in co nnectors f o r ell 
te r nal ante nna , s peaker and
p o w er . Whe the r vou're ju st get
ti ng vou r f e6t wet o n tw o- m ete rs ,
Or a seasoned amateur . v oo'u fi nd
t he WE-SOO to be the m o st light·
we ight, v....sat ile base/m o b ile/
port ab le rig o n the mar k et t od ay.
The WE·SOO comes com plet e wi t h
Plug -i n spe a k e r -microphone,
m o b ile mounting br acket/h a nd re,
r ubb er f lex a nten na. 1 2 V DC
Charger Cord, instruc t ion booklet
and 9 0 d ay limited warran ty .
R echargeable in t erna l batte ry
pack optional.

--• • a.....o __.,...",.,_ ...."I" ,..,·" '''''''' ~·...~- ,..... "''''-'".._....,- 
. e-.~ ,... ~ ... "" ......""--.· Co< "_""' '' M''' ~<''....,......,-
• '..__ m .....""_ ...c...·,.,., ...""'_ _-.._._-

,..,,,. ''' ''1.'' ,_ M_.0<11.00,..,..... ,..,,,,, ,.,.".... ""....,

.... ".·:120«13 _. MI

.... ".·3>1«13 _ "-aM _ "0.30

NYE VIKiNG SPEED_X KEYS
NYE VIKING Sta n da rd S pe ed·X k eys feature smooth. adjustable
bearings. heavy..d,\lty silver contacts . lin d are m OW1ted on a heavy
o val die cast base with black wrinkle finish . Available with
standard. o r Navy knob. with. or witho\lt switch. and with nickel
Or brass plated key ann an d hardware .
Pamper younelf with a Gold-Pla~d NYE VIKING KEY!
Model No . 114·31 C.Q04GP has all the sm o o t h act ion feature s of
NYE Speed-X keys in a special " pr ese n tat io n" model. All
h ardware is heavily l:old plated and it is mounted o n onyx-like jet
black plastic s ub -base. List price is $50.00.

"'.SS><·'I>UII"'.SSO<"Cf' S7lI.M

Ridi ng the c res t of t he n ew wave
o f multi-chan nel two-meter rigs is
t h e WilSO n WE· SOO. Desig ned as
a n all -pu rpose m obile o r p ortable
u ni t, the WE· SOD is loaded with
e nough features to sa tisfy even
the most discrimin ating am ate ur .
The "SOO" is for chan n e ls , fr o m
144 to 148 MH z in 5 K Hz steps,
up or down 500 KH z f or your
local repe ate r. The re ara e ven
provisions for p re-p rog ramm ing
f ive o f your f avo rite frequ e ncies
or c hanging to t w o option a l o ff·
sets, in case v our are a repeater is
nonstandard. Add t o t h ese fe lt"
t ure s; In ternal rec ha rgeab le power
pac k optiona l (uses 10 A A NiCad
c ells. not included), detachable
rubber fl e >< anten na , bu ilt -in
S-meter/output indic ator, built _i n

N EW 2 METER MAR K II AN D
MARK IV
As the smallest si ze h and.helds
a ver ma rketed, tne rad io s f eature
e xcellent adjacent chan nel setec
t ivity, a nd in nermod/image re jec
tion. The a ttractive blu e-g ray
Le >< an® oute r case is rugged a nd
durable. Ma r k II (2.5 w a tt)
$ 2 19.95; Mark IV (4 watt)
$ 249.9 5.

CODE PRACTICE SET

..'

,=,,-.
~
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beige colored base,
>< 4 Y." , weight 2%

There'S,
nothing
like it •

RADIO AMATEUR C A LLBO OK
- There's n o t h in g like ill Fore ign
Radio Amateur cenece« OX List ·
in gs - $ 13.95 ; Uni ted Sta tes Call ·
book An A&W Listings
$ 14.95.

Tufts Radio Electronics. (617) 395-8280
TC·19

V1BRO_KEYE R
Over the years, we have had menv
requests for Vibrople>< p ar t s to be
used for cons truction o f a key ing
mechanism for an e lec tron ic
transmitting unit. T his beau t iful
and most efficie nt "Vibro Ke Vllr"
is ideal for this job.
FEATURES OF TH E "VIBRO
KEYER"
• Beautiful
size 3,.., '
pounds
. Same large size contacts as f u r
nished o n Delu><e Vibroplex.
• Same main f ra m e and super
fin ished p ar ts as Delu ><e Vlbro
ple><
• COlorful red finger and t h u m b
pieces.
• Has t he Same smooth and e asy
operating Vibropl e >< t runion level
• A real "Gam" adjustable to su it
vour own "taste"
Standard - $46.50; Oelu><e Finish
$58.50

THE "c: HA MP tON" V IBRO- f-----------------------------I
PLEX
Weigh t 3 lbs. 8 oz . Without cIrcuit
c lo se r. Standard finish o nly. Chro
mium f in ishe d toP parts , with
grev crvstal b ase. $46 . 50

T HE " LIGHT N I NG B UG"
V IBRO PLEX H igh Qu ali tv Sig
n .. ls at All Speeds. Flat pendu lum
model . Weight 3 Ibs. S o z. S tan
dard - Polished Chromium top
parts, grey base. $49.95

: if.

THE IMPROVED "O RIG INAL"
VIBROP LEX. Sui table f o r All
Classes of T ransmitti ng Wo rk
Where Speed and Per f ec t Morse
Are Prime Essentials. T his great
new Vibrople >< is a smoot h and
easv working BUG. It h a s won
f am e On land and Sea for its
clarity, precision and e ase of
manipulation . Can be sl owed
down to 10 words per m inu te Or
less Or geared to as h igh rate of
speed as d esi red. Main ta in s tha
Same high qualitv signal a t what
ever speed, insu ring easv recap
tion u nder all conditions. We ight
3 Ibs. 8 oz.
DeLuxe _ Chromium base a nd
top parts, wi th jeweled move
ment. $59.95



For super operator convenience,
O ur keyboard IAIOrks in MORSE, BAUDOT, and ASCII codes and controls the te rminal, too.
You can edi t a message , program the HERE IS message, send the "Q UIC K BROWN
FO X ... "test message, change speeds, and change the terminal modes, all from
the keyboard itself. In fact, the KO S (Keytxlard Operated Switch) feature even turns
the transmitter on and of from the keyboard , The DS,3ooo KSR also fea tures full-length
72 character lines (16 lines per screen) , 5 speeds of BAUDOT and ASCII RTTYand Morse
code from 1to 175 wpm (Version 3), and \IJOrd wrap-around to prevent splitting of words a t the
end of a line. When combined with the HAL ST.6OO() Demodulator , you have the
ULTIMATE in RTTY equipment.

DS~3000 KSR Version 3 (MORSE. BAUDOT. ASCII) . ~ ~ ~ .. ~ ~ ~ .. ~ .. $1575.00
OS·3OOO KSR Version 2 (BAUDOT & ASCII only) _ _ $1195.00

Wr ite for our latest catalog & RTTY guide.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217~367-7373

,vQtn, Qj
__ ' '-1

For our Overseas cus tomers:
see HAL equipment at:

Richte r & Co.; Hannove r
I.E.C. lnterrelco : Bissore
Vicom Imports; Auburn, Vic., Austra lia



- careful, he's looking for converts

Confessions Of

A Vertical Fanatic

Alben F. Lee, M.D. KH6HDM
204 Mdkee Road
Honolulu HI 918J 5

As a demonstration, the
"Quick 'N Easy 15 or 20
Meter Vert ical," as described
in 73 in February, 1974, is a
fine starting point. For 15
meters, an 11-foot aluminum
rod (or for 20 meters, a
16-foot aluminum rod) is in
stalled by setting it in a pop
bottle. Even as few as one or
two isolated radials cut to the
same length as the upright
will surprise you with their
performance. I daily worked
KH6HGJ and KH6HHO from
the San Francisco area with
only 100 Watts and a 5 by 9
report. This 20 meter rod was
only two feet from the porch
and the house, and the top
was steadied with a broom
stick.

All of this makes one
wonder what I co ul d have
done if I had found a clear,
ope n spot with a 36Q.degree
ground system. This was not
possible, but the makeshift
set up worked. You can 't beat
success.

My next note on the ver
tical concerns the ground
system. A little experimenta
tion will show that the
ground radials which perform
the best on receiving and
transm itting are those which
are elevated and insulated at
the ends. With these same
radials lying on or beneath
the ground, the swr is ele
vated, and the receiving signal
is less in volume. Following
this, one can check four rods
driven into the earth at 90
degree angles, and here find

can give a good accounting of
itself even under less-than
ideal condit ions.

as it is truly a sleeper. This
antenna is great for OX, is
com pact and si mple, and it

T he vertical antenna
should be well ap

preciated as a ham anten na,

(

•

COi l

(Ali T"

Fig. 1. Radial angle at vertical bose to bring impedance to 50
Ohms.

Fig. 2. Top method used to bring impedance to 50 Ohms on a
vertical antenna.
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the least-desired fun ction .
lastly, trying with no rad ials,
as I have heard a few op
erators do, is nearl y worth
less. Were I pressu red into
such a situation, I wou ld use
the vertical as a long wire and
use a ground with a lon g-wire
tuner in the shack, which will
do a good job.

Recentl y I learned from
George Onsum W71C about
his techn ique of using wound
coils in h is 75-80 meter
radials, and I've tri ed it. It
works.

The vertical makes a grand
showing as a mobile antenna
for the auto, motor home,
trailer, and part icularly for
marine work . Use of the verti
cal over salt water, using the
water as ground, is a fi ne way
to go. As a pract ical matter,
the com pact vertical is pretty
cl ose to the only anten na for
such mobile and marine use .

Another note o n the
advan tages o f the vertical
might be made about the (act
that the resonant frequency
and impedance adjust ments

on suc h an an tenna may be
ha ndil y made from the
grou n d without climbing
towers.

Some will say that the
vert ical is non direct ional and
has less gain than a yagi. It is
also true that a vertical will
pick up a greater number of
man-made noise s f r o m
rotating machin es, gene rators,
moto rs, ignitions, and home
appliances.

Desp ite these factors, the
vertical wh ich is in the clear,
free of buildings, trees,
scrubs, and nearby metal
obstructions, will, wit h a
goo d grou nd, do a grand job.

Fo r ins tance, I visi te d a
ham who had a vertical next
to h is house, completely
hidden by an evergreen tree.
He had neighbor pro blems.
His ground was the ho use
water pipe. He worked locally
and at great distances, and
the neighbor is now quiet.

Here in Hawaii, where
seven ty-five percent of the
ho mes arc on leased land, the
ham antenna can be a prob-

rem. The lawyers have written
in every rest ric tion known to
man. In one ri tzy neighbor
hood where no type of
antenna is all owed, I ta lked
to a chap who t ipped over a
commercial vertical in his
attic with which he worked
the world.

Now, here 's a note about
impedance in the vertical. If
the radial system is brought
off at 90 degrees fro m the
base, the impedance will read
fro m 25 to 30 Ohms. To
bri ng th is to a 50·0 hm usable
range, there are two easy
methods to use. The first , as
shown in Fig. 1, brings the
radial off the upright at an
angl e and then straight o ut.
The seco nd technique, as
shown in Fig. 2, uses the tap
method. Thi s is used by co m
mercial manufacturers, and is
my preference.

Another note o n vert icals
is that the best technique for
fi nding the resonant fre
quency and impedan ce is the
grid-dip meter/antenn a bridge
setup. With good readings on

these two instrumen ts, the
swrs will be low. In mobile
situati ons, I use the swr meter
for ad just ments.

Verticals have been made
wi th a large assortment of
things. One can use water
pipe, irrigat io n pipe, down
s pout stock , beer cans,
coppe r tub ing, coax, clothes
li ne poles, ham towers, alurni
num tubi ng, sta inless steel
tubing, an d wire of eve ry
description. I rece ntly was
interested to read of a vertical
made with an aluminum
ladder.

One afternoon last year,
t he strongest 20 meter signal
on the ban d was a reti red
chap who phased two com
mercial verticals using the
aluminum skin of his tra iler
as gro und. Here, in a final
note on verticals, we open a
whol e new bag o f worms.

What n ot e s d o you
have ? •

Rel erence

1. Al Lee KH6HOM , " Quic k 'N
Easv 15 or 20 Meter Vertical,"
73, Pebruarv , 19 74, pages 37·39.

MOSLEY
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DENTRON

KLM 661 -695.00

TEC
KLM
TEN •
SWAN

4 2 2 ARMOUR e'R N. E• .
ATlAN-rA,GA 303 2.4

P~VNE ' 404· [, 7 b'OC, SI

PRIMO MICS
SHURE MICS
TELEX HEADSETS
COLUMBIA WIRE
WAHLISOTIP
UNGAR
CUSH CRAFT
ALUMA-TOWERS

KLM 160 ro~ AmPllf ler-ZZ9 .9 S-_-2;;;;

ICOM r-ansce tver 2M FM ssb

Ie 211 - 7 49 .00

WILSON HT's a.. ANTENNAS
KDK 20 I S-R
TRAC-KEYERS
GOLD LINE
TAB BOOKS
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Jt>rrold Swank W8HXR
6H Willabar Drive
Washington Court House OH 41160

Novice Guide
To Phased Antennas

-part I

you only want to put up a
pair of phased a ntennas
whic h will give the max
i m u m re sul t s wi t h a
minimum of mathematics .
If you don't care how phas
ing works, just ignore the
d rawings I have included . I
felt tha t the re wou ld be a
few who would like to
know how it works without
ca ri ng for anything more
th an a s imp le u nde r
stand ing. I have also in
cluded a page of patterns
possible with pha sed
antennas, but only to show
tha t phasing is not only un
crit ica l. but al so that there
is no point in knowing
more than the most simple
and easi ly understood pat
terns. The sma ll d ifferen ce
is no t worthwhi le.

The mai n cons iderations
are: How mu ch space do
you have, and which d irec
tio n do yo u wa nt th e ante n
nas to cover? The re is the
additional factor of : What,
if any. do you want to re
ject in t he way of no ise or
othe r signa ls?

I will al so give some
grou nd rad ia l information
for those who are using
ground-mounted vertical s.
Even the poo rest grou nd
wi ll not affec t the phasi ng

Col. 8
a/ ).", 1.0

chased a book on vertica l
ante nnas . It was a co m
plete wo rk on how to figure
out the rad iation a ngles
and the various patterns
and had page afte r page of
hig he r ma t he ma t ics It
e ven sugges ted th a t it
wo uld be better to use a
computer.

Since I had no computer
and only had a roll of wire
and some tools, t he book
was a total loss.

Actually, phasing anten
na s is ext remely simple, if

asked , " Now do you under
stand ho w the automobile
works?" "Ye s," repl ied the
Ind ian, " but I still don 't see
where you put the horse ."

Then there is the little
girl who was given a book
to review for her school
ho mework . She wrote the
following : "This book told
me more about penguins
than I ca red to know."

This is th e way I feel
about most of the a rt icles
and books I have read on
phased antennas . I just pur-

Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 Col. 7
a/ ~ · 0.25 af)< " 0.375 a/X- 0.5 afX· 0.625 a/X" 0.7 5 a/X . 0.875

o
(9 A~ ~ ~ ~

(])0ij)@~$D~

o o((D ij) Q? OJ ~ ~ €1
ID~(E]

Col. 1
at:', ~ O. 1 2 5

Row 3
a z 90"

Row 2
a - -IS"

Row 1
a - O·

:~~ :'~@) E@. ({jJ; .@ m,
:

Fig. 1. Variations of patterns available with two to wers.

An Indian once came
into an automobile

sa lesroom, the story goes,
and as ked about a car
whic h drew his fan cy .

" Where do you put the
hor se ?" he a sked . The
sa les man sa id that no
ho rse was needed and pro
ceeded to give him a very
co mple te explanation of
how the inte rnal co mbus
tion e ngine works. The In
dia n li stened c lose ly and
frequently nodded hi s
head, so the sa les ma n
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qua rte r wavelength of
72·0h m coax, suc h as
RG-S9. This will rai se til e
impedance of the line to,
100 Ohms, a nd. when they
are pa ralle led, the resul t
will be 50 O hms and the
swr will be 1:1 . If you use a
tuner, the re will be no
po int in add ing t he 75-phm
line .

If you use an antenna
suc h as the 4BTV (or a
homemade o nejwhich ha s
no matchi ng coil in the
base, then the im pedance
will be a bout'Sf Ohms, and
adding the quarter-wave
RC-S9 will be of mo re
va lue . This will ra ise the
impeda nce in each line to
72 O hms, and t he swr then
will be 1:1 .44. However,
aga in, if you use a tuner,

"

'"

you won 't need the
ma tc hing sec t ions.

On 40 me te rs , t he
matching sect ions will be
22'6" a t 7.200 MHz. This is
(246/7.2) x .66, corrected
for t he velocity factor of
polyethylene line .

Fig. 3 shows how t he
lines are connected . ln
sert lng a half wave length
of SQ.Ohm line at po int X
will delay the signa l 180°
and change t he pattern to
pattern B. the fou rth pat
te rn fro m the left in the
bottom row. This will be
end fire [n the di rection of
the line of the two anten
nas.

O ne more po int shou ld
be made he re: If you use
any pai r of an tennas wh ich
are not id en t ica l, the pa t-

Fig. 2.

Fig. 3.

'"'"

the antennas 68 fee t, the
free space d istance, but I
fo rgot and used 66 feet.
However, t he diffe re nce
was no t noticeab le . I have
even used 54 feet , but the
rejectio n was not q uite as
good, as it was more like
pattern number 3, though a
little better .

The width of the pattern
between ha lf power po ints
is o nly 60°. and the re
je cti on at the s ide is
a ro und 30 d B average .

At one time during my
twe lve years of hand ling
Anta rctic traffic , I worked
at 7.290 MHz after Rad io
Moscow signed off. at 0700
GMT, and , a t t he same
time. Johnsto n Island was
ha ndling phone patch traf
fic on the same frequency
wit h Ca li for nia . If I
switched my a n te n n a s
east/west, they were 59.
But , wh en 1 w as
nor th/so ut h, I could not
hea r them, they could not
he ar me , and nei ther sta
tion could hea r Sou th Pol e
Station. as they were using
beams. We worked 'i ke th is
thro ugh t he e nt ire season .

This half-wave arrange
ment is the easiest to set up
and th e eas iest to match. If
you will make t he lines to
the antennas equal, the
pa tte rn will be broadside
a t ri ght a ng les fO the line of
the antennas and wi ll be
the pattern marked A. If
you a re using 14 AVQ
anten nas, with a 50-Ohm
impedance, the para lleled
line s will be 25 O hms. Th is
will give an sw r o f 2:1 . If
you feel t hat this is too
high, there is an easy way

>
to fix that. In the line from
eac h a n t enna , add a

app recia bly.
I have neve r used rad ia ls

fo r gro und-mou nted ve r
t ica ls, but o nly a pattern o f
five gro und rods, as shown
in Fig. 4 . My ground is
moist clay, so I know that,
if it were sand. I would
need more.

I am not a gain nut, and I
feel tha t, if I get into Ant
arctica with a 20-0ver-nine
signal . I won't spend much
time worrying whether t
get into Antarctica with 17
over 9 o r 23 over nine . The
main thing is tha t I get
there.

The other consideration
is: Can I cut o ut noise and
interfering signa ls so I ca n
copy them at all?

Seve ral yea rs ago , I
wonde red how a ro o f 
mou nted s ing le gro u nd
plane wou ld compare with
t he phased array. I put o ne
up and tried it o ut . This was
on 40 mete rs at n ight .

On the sing le ground
pla ne, I received a sc rea m
ing mass of signa ls from
every di rection . The signa ls
f ro m KC4USN , now
KC4A AA, at t he So ut h
Pol e, were unreada b le in
this noisy situation. But,
whe n I switc hed to the
phase d a rray o n t he
ground , t here was t he
South Pole co ming th ro ugh
clear and st ro ng, and the
rest of the band ha d
qu ieted dow n rema rka bly.

I was using a p~ l r o f ver
tica ls spaced 66 fee t and
fed with equal lengths of
coax. The antennas we re
east and we st, a nd t he
broadside patte rn was t hat
of the fourth pattern in the
first row , marked A (see Fig.
1). I sho uld have spaced

Polyethelene (.86) COIx
Band -Antenna Spacing 4. ' 90 ' 135- 180-

1I4 1I8 1I4 1I2 1/81 1/4 A. 318. 1/2 A.
80 meters
3.9 MHz 50' 31 '6" 63' '26' 20'10" 41'7" 62'7" 83'4"
40 metera
7.2 MHz 32'6" 17'1" 34'2" 68'4" 11 '3" 22'7" 33'11" 45'2"
20 metera
14.2 MHz 16'6" 8'8 " 17'4" 34'8" 5'8" 11 '5" 17'2" 22'11 "
15 meters
21.3 MHz 11' 5'9" 11 '6" 23'1" 3'10" 7'7 " 11 '5" 15'3"

Table 1. Dimensions for phased antennas. "Oua tter-wave verticals or hall of a dipofe.
•
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le ngths of line , has a
noticeab le gain, a fai r nul l
on the sides, and is much
better than a single ver
tical. The most used pat
te rn, howeve r, is the one at
D, which, fo r some sta
t ions, is the best of all pat
terns .

By insert ing a qua rter
wave de lay line at poi nt X,
the card ioid pattern will
fire in the direction of
antenna #2. If you insert
t he same delav at point Y,
the a rray will fi re in the
d irection of antenna #1.
The null on the backside of
this pattern is very deep,
about 40 dB, and is useful
for taking o ut fore ig n
broadcast stations, a near
by amateur, or a local
noise source. The forward
patte rn is abou t 1200 wide,
and , by switching from one
line to the other, you can
cover most of the direc
tions around yo u. If you
are in t he northwe st corner
of the states, you can fire
southeast and cover the
U.S. The same is true for
the other corners of the
country . The gain is a little
better in this configurat ion,
also . It is about 4.5 dB,
while the ga in of the half
wave lo bes is about 3.8 dB.
It a lso has a lowe r angle of
radiation than the half
wave pattern.

lf yo u insert a half
wavelength of line in either
antenna lead , you will get
pattern E, which is a slight
ly better end-fi re pattern
t ha n the pattern at D, as fa r
as gain goes . But the nulls
at the side are not as broad,
and the signa ls at the side
will no t be weake ned as
much.

Another pattern which is
very interesting is F, and,
perhaps , so is G. This re
qui res on ly an eighth-wave
spacing, which is 17' at for
ty meters. In thi s case, the
delay line is 3/8 wave,
which is 33'11" at fo rty
meters .

This arrangement has,
however , one great
dr a w b a c k . The sw r,

system .
I had quite a bit of no ise

from the power line, a
steady 56, and this pattern
cut the noise to practically
ze ro. Also, most of the
othe r stat ions I worked
were in Florida , New
Orleans, or South America,
so I just left the antennas
like t hat fo r t hree or four
years before I changed and
brought the lines into the
shack where I could switch
delay lines into the coax to
the anten nas .

I might mention one
other idea, in case you
haven' t already t houg ht of
it. If one antenna is closer
to the shack tha n the other,
which was the case with
my set up, you can remove
a ha lf wavelength of li ne
from the antenna feedline,
since either line can be
used to make the change
from broadside to end fire .

I brought both 50-Ohm
lines into the shack and
coiled up the quarter-wave
mat ching section s of
RG-59 and hung t hem on a
nail , as we ll as the half
wave de lay line.

Since the power is di
vided into two antennas
and each feed line ca rries
only hal f t he power, RG-58
is ample for a 2DOO-Watt
PEP sideband rig. 1 used it
for yea rs and only changed
to RG-8 because it stood
up better when buried in
the ground going to my
antennas . I always used
RG-58 o r 59 in the shack.

Now let's tak e up the
question of quarter-wave
spacing, which takes up
less space and , fo r so me
stat ions, is a be tter ar
ra ngeme nt . The qua rter
wave patterns are C and D
inFig.1 .

It is also possible that
you might want to use t he
pattern E, which is the bot
tom pattern in the second
row from the left.

Patte rn C is t he same
condition as pattern A for
the half-wave spacing. It is
what you get when you
feed with two equal

An ACH "," , ""TN
'\ P'O*[" LIN.

, GOOOVI" O' Hi Cl....PS

ble if you simply measure
with a tape measure. It is
not necessary to use im
pedance measurements .

One t hing worth know
ing is that the best resu lts
are obtained when the swrs
on the two antennas are
the same. I have had occa
sion to adj ust o ne antenna
o r the other to compensate
fo r nea rby t rees or metal
objects, such as a wire
fence . Even t his will not
make serious differences,
but it is so easy to correct
that yo u might as well do
it.

To sum up, use identica l
antennas and equal lengths
of good coax, 5O-Ohm, and
yo u will have no tro uble. If
yo u only want to have t he
anten nas fire in one fixed
pattern, you can use the
setup in Fig. 3, with a
Tvcormector between the
two antennas . When I first
wo rked Anta rctica fo r ' a
few years running phone
patc h t raffic, I used this

.." OIl ,.

... "'" ..'

1-' --1

T
•

11'-------'1
Fig. 4(c). Ground system utilizing four 6-loot ground rods
(illustra ting proper connec tion of rods).

Al l ~, CONN[C T[O TOG [ T H[~

'"_.
"~

Fig. 4(a). All rods connected together. If ground rods are
used instead of radials, instafl them as per Fig. 4{c).

terns may not be the same.
For example, if you should
use a 14AVQ wit h an o lde r
14AVS o r with a 4 BTV.
which does not have a coil
in the base, o r a home brew
type, this will he 180° out
of phase. a nd the pattern
will he end fire when the
lines are equal. The re ason
is that the coil in the base
of t he 14AVQ changes the
phase of the a nte nna 180°.
In t hi s case, you will need
to add a ha lf-wave section
at point X to get a broad
side pattern.

This is no great pro blem
w ith ha lf-wave spaci ng .
Quarter-wave spacing will
cause problems. You can
make everything simp ler if
bot h anten nas are iden
tical.

The closer the electrical
le ngths of t he lines, the
deeper the null s at the
sides of t he patte rn, but, in
general , the lengths are not
critical. If you use new
coax, you will have no trou-

13.

Fig. 4(b). Radial ground system (8 shown) illustrating inter.
connection of towers.
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P3, the same cond itions
wou ld prevail.

Now put you rself at P2,
and you will be twice as far
from #1 as you were at P1 .
In add it io n, yo u are the
sa me d ist ance fro m # 2 as
you were at P1 . We will
as sume that t his distance is
a half wave from antenna
#2 and two half waves from
an ten na #1 . The rad iatio n
at P2 from #1 will be o ut of
p hase with that from #2 ,
a nd these waves w ill
ca nce l.

Thus, at P1 or P3, you
wi ll get tw ice t he rad iat io n
fro m a sing le anten na, and ,
a t P2 o r P4, yo u will ge t vir
tua ll y no rad iation from '
eithe r, since it wil l cance l.

This will give you the
pattern in Fig. 6(b). You will
have about 3.8 d B gai n to
the north o r south and a
lo ss of 30 to 40 dB from the
east or west. Signa ls or
no ise from the sides will be
greatly weakened , and the
signals from the north o r
south wi ll be no t only
st ronge r, but a lso free of
the interference from the
sides . Add this to the very
low ang le radiat ion fro m
vertical anten nas, and you
will see t hat towers and
beams a re no t the only way
to work DX.•

Fig. 6.

'.
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Fig. 5. Switching arrangement for quarter-wave spacing. At
position 1, antenna A is fed directly and antenna B is fed
through a quarter-wave delay line. At position 2, the direc
tion is reversed. A t position 3, both antennas are fed equal
ly and a broadside pattern resu lts. In position 1, there is a
cardioid pattern to ward antenna B and vice versa.
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so ut h of you . As they pass
by, the sta t ic will fa ll off
again as the storm goes to
the east.

When I was running Ant
arct ic tra ff ic, thi s was a
great he lp. as it was su m
me r here w he n it was
winter down there and the
st a tic here was often
heavy. If this happens to
yo u, it wi ll sell you on
phased a nte nnas for go od .

Phasing wi ll a lso im
p rove 2 meter a nd CB
antenna s , and these
smaller antennas offer
great opportu nit ies for
wire a rrays.

Th e fund am en tal s o f
phas ing are shown in Fig. 6.
This is a half-wave spaced
array and will show, fo r
those interested, just what
happens .

#1 a nd #2 are simi lar
ante nnas, fed with eq ua l
currents, a nd are not af
fected by a ny surroundings
which might cause phase
shift or reflections.

Pic ture yourself at P1 ,
whic h is a posit ion eq ua lly
di stant from both anten
nas. Here you will get bo th
signa ls from t he two anten
nas arriving at the same
time and , thus, with double
the stre ngth of one a nte n
na . If you we re at pos it ion

limited that I simply can
not run radials.

Another way is to run in
su lated wire radi a ls on the
surface of the ground and
pin t he m down by the use
of bent wire Us from coat
hangers . The grass will
soo n cover them, and you
can mow the yard right
ove r them. The e nds of the
radia ls will be hot and
mu st be we ll insu lated
either by plastic tape o r
pieces of tub ing slipped
over them a nd closed.

If you use insulated
wires, you wo n' t need more
than about 4 or 6 q uarter
wave rad ial s. When yo u
use bu ried ba re wire. you
are using a different
method. They are used to
cut the ground re sistance ,
and yo u need more .

Of course, t he very best
way. if you are surrounded
by trees a nd power lines, is
to mount the antennas on a
pipe, preferabl y a quarter
wave lo ng, and ra ise the
antennas in the air . Then
three slo ping rad ial s will
do a fine job. They will
serve to guy the pipe or
mast and will make a stur
dy insta lla t ion.

Anothe r c o ns id e ra t io n
is : What bands will you be
wo rking? Half-wa ve spac
ing on fo rty mete rs is
quarter-wave spacing on
seve nty-five meters, and
quarte r-wave spacing o n
forty me ters is hal f-wave
spacing on twenty meters.

Fig . 5 shows a sim ple
way to reverse the pattern
on a ny array with qua rter
wave spacing, as well as to
give a broadside pattern.
The results of switching are
very d ramati c. Often if yo u
ask a station to give you a
signa l report when you are
firing in his direct ion, and
then reverse it, he will no t
even be able to hear you at
a ll.

One of t he adva ntages
of the half-wave spaci ng
firi ng broadside is t ha t
sto rms approaching from
the west do not c a use
heavy static until they are
al most direc t ly no rth o r

because of the mutual im
pedance fro m the close
spacing, can be qu ite high.
In my case, it was about
5:1. When I first t ried it, I
d idn't have a tuner, so I
prompt ly took it down .
later I tried it again and
fou nd that a s i m p le
l -network wou ld bring it
down to 1:1. Si nce I only
use ground rods instead of
radials, I had no trouble,
but, if you lay radials, yo u
won't have room to run
them in a ci rcle . You ca n
just run radia ls on o ne side
of one ante nna and the
other side of die othe r.

If yo u wa nt the patte rn
at G. you will have to add a
half-wave delay line in one
leg of the a rray to make it
end fi re .

Now that yo u have seen
how simple pha sing is, I
hope you will try it out .
Once you have tr ied it, you
will never go back to a
si n g le verti cal again .
Hy G a i n put out a n
e nginee ri ng report on
p hased ve rtica ls a few
years ago and said that
they experienced a 12 to 15
dB imp rovement on re ce iv
ing, and I believe them.

I will now add some
gene ra l info rmatio n on t he
subject. This won't add to
any co nfusio n, I hope, but
will answer a few questions
which will ari se when you
start to const ru ct your
ante nna .

First is t he matter of
gro und syst e m. HyG a in
suggests the use of six
8-foot ground rods fo r their
18HT antenna as a
substitute for rad ial s, all
abo ut 6 inc he s a pa rt
a round t he base of t he
antenna . I use the method
shown in Fig. 4, co nsist ing
of a single 8-foot rod at the
antenna. no more than six
inc hes away, and a sq ua re
a r rangement o f 6-fo o t
ground rods fou r fee t
apart , connected to each
other and to t he 8-foot rod ,
as shown. I have fou nd this
to be very satisfactory. I
have so many trees in t he
way and my space is so
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The 21-E lement
Brown Bomber

- 2m beam with sadistically strong signal
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Fig. 1. Rea r view. Reflector-ta-ref lector dimensions are ap
proximate to help you visualize what the actual construc
tion is. R1 and R7 go as close to the ends as mounting pet
mils. R4 is centered at the 36" mark on the vertical mast.
R2 and R6 are outside the horizontal booms and as close
to them as mounting permits. R3 ;s centered between R2
and R4. R5 is centered between R4 and R6.
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This antenna reall y may
be too much for the

ave rage 2 mete r en
thusiast . It is larger t ha n
the a v e r ag e 2m vagi ,
though not really huge in
the 20m Va g i sense .
Basically, it is one vagi
over another and at closer
spacing than you may be
used to . The antenna is
be st desc ribed as a Bri tish
I-slot yag i with so me very
different mod if icat io ns. In
slot terms, it is an "8 over
8" slot, but there has been
quite a modification in the
refle ctor te rrito ry to
enhance the t ront-to-back
rat io .

In addition to a wri tten
desc ript io n on how I buil t
mine, I wil l give a complete
parts list in commercia lly
availab le pa rt numbers.
This sho uld make it eas ier
for you to acquire pa rts if
you are fa r from big cities

a nd supp ly ho uses. The
vast ma jor ity of the parts
are Hy-Ga in, because they
c a me from fo u r 64B ,
a-element 6m beams I had
o n 6m SSB for a while . The
pa rt numbers given under
the pa rt number column in
the par ts list are Hy-Gain
pa rt numbers from th eir
64B yagi sheet .

Fig. 1 is a rear view of the
antenna . There a re seven
re flecto r elements making
up the reflector "screen."
Curving the mast that these
are mounted to into a
somewhat circula r form
may enhance thi ngs, but
t he mechanics of that are
much harder th an the ef
fo rt is wo rth . The refo re, o n
this mode l, the mast is
st raight up and down, ver
tica l to the ground. The
circles in the drawing are
the vag! booms, which are
45" apa rt , center to ce nter.
The vertical boom shown
at the re ar (the fro nt is the
same, withou t the reflector
eleme nts). is 6-foo t-l o ng
easy-to-find Reyno lds
al um inum tubing. Mine
was number 4241, 1" o .d.,
.0 49" wall thickne ss .
Measu re and mark the 36"
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the reflec tor suppo rt (rea r
vert ica l mast ) and 2 of the
U-bolts from item 22, and
drill the booms so th e
U-bolts pass throu gh them
in a hor izonta l p lane . Drill
both uppe r a nd lo wer
b o oms . Po s it ion t h e
If-bol ts so they are just
ahead of the cap pl ug s. If
you pa ss e a c h o f th e
U-bo lts through the boom
from yo ur side, whil e keep
in g th e v e r t ica l ma s t
e nclose d in the If-bolt
loop, you have only to put
a flat If-bolt plate (or fla t
wa shers) ove r th e U-bo lt
ends, lock washers, and
nuts and draw everyt hing
up just snug . If you put the
EMT ce nte r mast at 1 foot
off the floor, with t he rear
ve rtic al mast just to uching
the floor , the 4S" marks on
th e reflector ma st sho uld
almos t line up in the center
of the last U-bolts men
tio ned . Align the m unt il
they do and t ighten the
If-bolts. You now have a
box 45" hig h by 68 Y. ..
wide, with th e front ends of
the horizonta l booms st ill
han ging loo se o ut front.

Move to the fro nt of the
booms. Drill both of these
the same as fo r the reflec
to r ve rt ica l m ast . Take the
se co nd Re ynolds 6-foo t
lo ng, 'l v-d ia mete r p iece.
and saw it down to 50" .
Mark the cente r o f thi s
mast , and put two marks
22.5" from the center (45"
apa rt). Place the Ll-bolts in
from t he same side, and ,

the EMT co ndu it t hro ugh
the 4 loops o f the If-bolts.
and cente r the 4S"-a part
m arks o ve r th e cente rl ines
of the booms. When you
are sure t he two booms a re
in line with one anothe r
(ho ld o ne e nd o f ea ch
aga inst the floo r a t the
fro nt o r re ar of t he booms),
tighten the U-bolts with a
wrench . If yo u a re in a win
dy area (who isn 'H), you
may wa nt to drill a S/16"
hole through eac h clamp
(a fte r you do u bl e-check
boo m alignme nt) a nd pass
a 5/16" bolt (not li sted in
the parts list) through th ese
hol es. The hol e should be
in t he ce nte r of the clamp
o n eac h side a nd pass
thro ugh the boom splice .
Use S/1 6" fla t and lock
washers and nuts o n th ese
bo lts (a lso. not listed). You
now should have a rather
la rge 12-foot " H" shape .
With this " H" o n its side
(EMT t ubing vert ica l), you
can use a If-bolt lnot listed)
to bo lt the " H" to the
workbench, so the EMT is
abo ut 1 foot off the floor
a nd the boo ms are parall e l
to the front edge of the
workbenc h. (I hope you
don' t mind ho les in the
fro nt edg e o f y our
wo rkbench , be cau se, if
you hit the right spot to not
later have elements hittin g
yo ur wo rkbench legs , you
must have c hea ted a nd
me asured th ings first.)

Tak e the vert ica l mast
you earlie r m arked off for
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Fig. 2.

cap plugs on their ext reme
ends . Whe n you are sure
yo u have the s pl ice
cente red in the clamps, go
ahead and tighten the fo ur
sc rews o n each cl amp. You
now shou ld h a ve t wo
reasonably rigid 12-fo ot
lo ng booms for later vagi
assembly.

If you ha ve a workbench
edge t ha t has no overhang
ing to p (o r ca n block it up
flush), t he next steps are
easier. Assemble item 4,
th e U-bo lts , into th e
clamps o n the yag i booms
wit h the U o f the U-bolt o n
the same s ide as the V of
the clamp. You sho uld use
all o f the hardware of item
4 in the pa rts list to do t his.
Don 't ti ghten the If-bolts
down Ju st yet. If you pur
chase t he EMT condu it in
sta ndard 10-foot lengths,
now is the time to saw o ff a
48" to SO" piece of it. Th is
becomes the ce nte r ver
t ica l m ast o f t he array a nd
all ows e asier assembly and
mounting, a~ you will late r
see . Mark the cente r of the
48" to SO" p iece, and then
make two ma rks 22.S" in
each d irect ion from the
tenter mark. These marks
will t hen be 4S" apart , the
d istance tha t the vag !
beams will be vertica lly
sepa ra ted . On a large flat
surface (garage floor?), lay
the two 12-foo t booms
about 4S" apa rt with the U
of the If-bolts down This
leaves the eight nut s up so
you ca n t ighten them . Slip

cente r of the ma st. From
this m ark , m e a sure up
22.5" and down 22.S". and
mark t hese spots. The top
and bottom refle cto rs go
as close to the e nds of the
ve r t ic a l m a st as th e
mounti ng ha rd wa re will
all ow. The ne xt se t o f
reflecto rs working toward
the ce nter from t he ends
is placed so the ref le cto r
c rosses the yag i booms.
This works o ut to be about
12" from the end reflectors
on mine . The next set of
re fl e c t or s is a n o t he r
11 -3/4" toward th e ce nter.
This gives approximate ly
equal spacing be tween all
seve n of the reflec to rs, o r
at least as cl ose as other
ha rdware will a llow. The
last refl ector, of co urse,
goes at t he center where
you marked the 36" mark .

At thi s point. I wo uld
like to c o v e r how I
assemb led mine, as it can
be unwie ld y if you don't go
about it righ t. The vag!
booms will come to you as
two each of booms 68 Vi "
a nd 75 %" long . Fi rst. pl a t e
the cap plugs on o ne end of
eac h o f these 4 items. Now,
using the ends that do not
have cap plugs, lay o ne
end of a 68Vi " piece (re ar)
end to end with a 7S% ..
piece (front). Use one each
of items 3a and 3b (see
pa rts list) to wrap arou nd
the end- to-e nd pi e c e s .
Before bo lting, lay the
ends in o ne ha lf (3a), and
mark the boom pieces with
a lead penci l where the end
of the cl amp to uches the
boom with the boom 's
s p lic e ce n t e re d in the
clamp. This is so that la ter ,
when the boom clamp is
closed over the boom
pieces, you can be sure t he
splice is cente red in the
cl amp. Do this o n the other
boom pair, as we ll. Now,
using the Vi "-20 x V. " long
sc rews (2a) and o ne lock
washer and nut per sc rew
from 2b, and using the
oute rmost 4 ho le s of the
clamp, loosely assemble
both clam ps, fo rm ing two
12-foo t-Iong booms with
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measur ing either from the
floor o r fro m the com
pl eted boom. From the
floor is a good bet, if you
have a long ruler o r st ick ,
and then you ca n use the
measu rement from the up
pe r boom element to the
lower boom e lement as a
cross chec k. If you have
ca refully cut the twelve
40" pieces (item 6) exactly
in ha lf a nd pushed them
into the reduce rs unti l
fl ush wi th the boom in all
cases, you now have, fully
mounted, 12 d irecto rs of
41 % ", o r 20-5/8" pe r side
from the boo m centerline.
Yo u can tr im them later .

The time has now come
to do somethi ng about that
ba ld refl ector mast . Use
the home brew clamps and
mou nt ing system of Fig. 3
to mount the full length
(40") of the seven remain
ing tubes. The reflectors
are used at their ful l 40"
length and req uire no fu r
the r t rimm ing like the
directors. Mark a point 1"
off ce nter o n all reflector
e le me n ts . This po in t
cente rs o n t he centerline o f
the mounting clamp and
ve rt ica l upright ma st. let
the long side be the one
that goes to the long side
of the mounting, or, in
othe r words, the horizontal
boom side. What thi s does
is center the refl ector over
the horizontal boom and
be h ind a ll t he ot he r
elements . The fact that its
po int of ground is o ffset
seems to cause no pro b
lems at all- i.e., no fa lse
lobe s, et c . You h a ve
marked the ref lector masts
ea rlier for where they go,
and the same sma ll starting
holes fo r the se lf-tapping
sc rews a re used here fo r
the moun t ing ho les. Use
the mounting bracket for a
te mplate o n the vert ica l
mast. All of the refl ectors
mo unt on the front , or
d ri ven element side, of the
rear vert ic al mast . The
re flectors fo rm a " screen"
behind the q uasi-vagi s. so
try to a lign the ref lectors
so t hey are 90 degrees to

in the booms, mount o ne o f
the e le me nt-to-boo m
brackets (i tem 1 ). Be
carefu l to kee p t he
brackets parall e l to the
floor . O nce the 12 bracke ts
are mounted, use the other
rema ini ng 12 to form the
bottom side of the mount
ings by loosel y starting a
sc rew (2a) and lock washer
and nut (2b) at o pposite
corners of opposi te boom
sides of t he b rac ket.
Tighten o nly enough to
br ing the plates (upper and
lowe r) close, bu t not so
th e y 'r e t ou ch ing . You
sho uld have 2 sc rews in
each clamp, 2 brackets
(ite m 1) per c lamp (or direc
to r position). and 12 posi
tions (6 upper, 6 lower)
started. Now slip the fat
end of one of the tube/tube
red ucer combinat ions into
each openi ng o f the 12
clamps (24 open ings in a ll).
The n, do ing one position at
a tim e, draw the upper and
lower plates snug around
the 2 reducers, mak ing sure
the reduce rs are pushed in
flush with t he boom . Also
at this t ime, push the t ubes
in flu sh with the boom.
With the bracket hold ing
the redu cer sn ug now,
t ighten th e screws in t he
compress ion clamps with
t he sc re w o rie n te d
downward . This ma kes the
tube and reducer into o ne
rigid piece. The hole in the
bracket allows some play
on t he #1 0 self-tapp ing
screw hold ing the to p
bracket, so, before you
t ighten t he rest of the
bracket sc rews inserted at
th is t ime, be su re the
overall elem ent is paralle l
to the floor (horizonta l).
Once all the alignment has
been checked and is
assured correct, tighten all
hard wa re - % " -20, se lf
tapp ing, and compression
cl amp sc rews. When one
directo r is done, move on
to the next, doing the lowe r
boom first, as it is closest
to the floor and you can
bette r judge the par t
parallel to the floor. The n
do t he uppe r boo m ,
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sive. Place one each of
the se al umin um t ubes into
the tube red ucer (item 5)
with most of it hanging out
t he sm a ll e nd of t he
reducer . Slip one of the
compression clamps (item
12 ) ov e r each of t he
tube/tube redu cer co m
binatio ns. Slip a sq uare nut
(i tem 16d) between the
comp ression clamp and
the reducer, and line up the
ho le of the nut and the slot
in t he red ucer. Run a sc rew
into the nu t th rough the
hole in the compressio n
clam p a nd pull it down just
finger t ight. Do th is to 24
co mbina t io ns. The 20"
tubes shou ld come just
short of even with the fat
end of t he redu ce r. Do not
tighten them mo re t han
fi nger tig ht at t his time.

The next step is to
asse mb le th e e lement s
onto the boo ms where they
be long. Mark off the upper
and lowe r booms, as in Fig.
2. Make the mark s exactly
along the top centerl ine of
each boom, and you will
save time later. Make the
marks and the cente rline
imagina ry Xs. and, where
they occur, drill sma ll start
ing hol e s for the se lf·
tap ping screws (item 16f).
There a re ho les in the ele
me nt clamps (item 1). At
each of the sta rting holes
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using same method, do as
you did for the rear vertica l
mast. Li ne up the 22.5"
marks with the cente rline
of the horizontal booms,
a nd, a ga in , d raw th e
U-bolts down snug. When
you 're sure of the align
ment , tighten t he bo lt s
down with a wrench. You
should now have a large
and qu ite rigid f igure "8"
lyi ng o n its side that you
can begin mounting the ac
tua l ante nna on . Up until
now, you have been only
wo rking o n the su pport
frame.

The antenna and frame
are all aluminum, except
for t he center EMT mast
and the steel ha rdware , so
the overall array is quite
light. O ne ma n ca n easily
lift the finished array, but I
won' t kid you- it is rat he r
unw ieldy, and I would fi nd
some he lp and use a pulley
arrangement getti ng it up .

Assuming you are over a
fla t floor, begi n t he next
phase by mounti ng all the
di rec to rs on the lowe r
boom. To do so, cut 12 of
the 40" a lumin um tubes
(item 6) into two 20" pieces
each. By all means, use a
plumber's smal l tubing cut
ter as used o n co pper t ub
ing. One with a %" or so
capacity wi ll hand le t hi s
job and is q uite inexpen-
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Fig. 3. Reffector mounting clamps.
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sulated from , with about
4" between the tube ends,
is fi ne . See the drawing for
a better idea. The de lta
mounts with the wide e nds
screwed to the cente r of
the vertical upright pa rts of
the d riven e lement and the
narrowing V port ion fac ing
forward . The 4"-apart por
tion o f the V is a lmost
under one and above
another D-l director . %"
PVC tu bing makes a fair in
su lator if you use a 6"
piece. Run 2" of de lta in to
it and bo lt it 1" from the
end you entered . Then
clamp the other end of
PVC in a ground plane
clamp a nd bol t it, being
ca refu l not to get the bolt
anywhe re ne ar the act ive
delta tube. The clamp
(item 11) is sawed in half
and used to connect the
coax to the de lta feed . See
the delta drawing to show
the cla mp positio ning .
Start with the dimension of
13 % " from the front edge
of the d riven e lement and
delta t ube to the back edge
of the cl amp. Adj ust fro m
there for minimum swr at
you r des ired frequen cy.
The RG-8 coax feedi ng the
anten na is brought in to the
clamps (item 11), with the
braid to o ne sc rew and
clamp, and the cente r to
the other screw and clamp.
Which is whic h is like ask
ing, " do you like ri ght-hand
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boom to driven element
mounti ng screws. It may be
easier to drill the holes
where the delta ma tch will
mount with the driven not
mounted . I did it after with
no problem . The holes go
from the outside to the in
side of the ve rtica l sides
and into the vert ica l ce nte r
of the m. The ho les pass
th rough both wall s of t he
U. The mounting bolts will
late r pass through the flat
te ned e nds of the delta
feed, t hro ugh both wall s of
the U, a nd a nut o n the in
side of t he rectangle .

Cut the remaining 40"
tube into two 20" pieces,
just as yo u d id the direc
tors. Fl a tten one e nd of
each for abou t 1" .1 suggest
a vise and slow pres sure for
this, as a ham me r seems to
ha rden and make the t ub
ing I used britt le . About
% " down th e fl att e ned
end , a sma ll bend is p lated
to start a cu rve that wi ll
bend inward toward the
centerl ine of the a rray
from the outer edges of the
driven e le ment. Fina l form
ing can be done whe n you
draw the two parts of the
delta towards each other
a nd th eir com mo n
mounting plate. That plat e
for me was a leftover
ground plane radia l plate
from an old CB antenna .
Any plate you can mount
t he delta to, but keep it in-
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Fig. 4. Driven-element-to-boom gusset (ant i-element tw ist).

tail end and the driven ele
men t mounting screw in
the channe l itself . The " L"
shaped reinforcing corne rs
have four ho les and just
slip down into the cha nne l.
Try to buy it a ll at the same
sto re so you can try fitting
the par ts right t he re. They
a re a ll sta nda rd parts ex
cept the mou nting brack
ets and gussets, in order to
keep the metal work to a
minimum for the weeke nd
bu il der . They ma ke I s like
the Ls th at yo u could use
for the gussets, but I just
have never found anything
available ready-made to
be at t he mo unt ing clamps
for the refl ectors as I have
shown. The l sli ps into a
mitered (45 degree cuts to
mate) corner, and then
holes are drilled to match
the holes a lready in the L.
Sli p a sq ua re-head nut into
the c ha nne l ove r t he
I-plate and run a screw in
from the cha nne l outside
side. 4 screws late r, you
have a ve ry rigid corner . 16
(tota l) and yo u have a ve ry
re spectab le and st urdy rec
ta ngula r driven e lement.
Don't forget to assemble it
"a ro und" the top boom in
the SSB version. For FM, it
ju s t sl ips be twe en t he
boo ms in assembled form .
Be sure to use the gussets
of some sort, or the d riven
element will pivot o n its
own vert ica l axi s of the

the boom and in one flat
plane (vertical) to eac h
othe r. Use Fig. 1 to get the
idea. This is a rear view of
the ar ray, with the d riven
element and d ire c to rs
omitted to avoid c o n
fusion.

Let' s get o n to the live
p a r t o f this whol e
al u mi nu m far m-the
d riven element. When you
find aluminum tubing, if it
is soft enough to fo rm into
the rectan gul ar form of the
dri ven e lemen t of an y
l-sfot an tenna, it a lso
deforms late r (wind , bi rds ,
buzzards , whatever). If you
fi nd and use the larger 5/8"
o r 3/4"- ha rd drawn
the re are 90-degree plugs
to form a sq ua re or rec
tangle out of straight tub
ing p ieces. You can go that
way if you like, but I have
found a slick way for othe r
pro jects that worked out
well for th is one, too . It is
an aluminum V-channel.
You can cut it neatly usi ng
a miter bo x and hacksaw
fo r ni ce 90- o r 45-degree
angles . The driven element
is 15" ac ross, side to side,
inside to inside. The height
is cut o ne of two ways . Fo r
the FM man, use the ins ide
of both upper and lower
booms, o r a dimension o f
43-3/4" o utside to outside
on the vertical sides. A bet
ter match for the SSB man
in the 145 MH z territory oc
curs if th e vertic a l pa rt s are
cut a fu ll 45" on the out
side dimension and the
tops o f both booms are
used for mounting, instead
of between th em as on the
FM ve rsion. Yo u ma y wan t
to adjust t hese figure s ac
co rd ing to your choice of
operation, even using the
boom o utsides for
mounting in the case of 144
MHz. The bandwidth is not
all that critica l, and my
almost flat 1:1 SSB version
is only up to 1.8:1 at 146.94
MHz FM. The d riven ele
men t gussets o r cl am ps slip
into the U-channel (f ac ing
rearward) of the dr iven ele
ment, and are secured by a
self-tapping screw at their
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signa l by gomg f ront to
b ac k . Rather than q uote 3
dB beamwidths (1 4 d e
gre es), let' s say th e usable
beam wid t h IS about 25
degrees. •

horizontal polarization or
left-hand polarization?" (I n
o ther w ord s, i t m atter s
not.) The delta match lies
on the same p lane as the
two horizonta l booms and
halfway between them .
The feed cab le is dressed
away f rom the delta f eed
p o in t In a en-degree (not
that cr it ica l) ang le upward
to the upper boom and is
taped securely there and
several p laces down the
u pper b o o m until t he
c enter vert ic a l mast IS
re ac hed , w here it turns
downward to the tower,
shack, etc . The taping to
t he upper boom helps su p
por t the de l ta m at ch
w e ight and holds it pOSI
t io ned . Ca reful ly make this
feed line a multiple of half
wavelengths . 1 % o r 2
should d o it. If you do th is
ve ry c a refu l ly and t ake in
t o account th e ve locity
f ac to r of the coax you use
(50 Ohm of some kind). the
end of the cable can have a
ma le connector at that
po int, and a bridge put in
here wi ll show exactly
what it wou ld at the anten
na feed point. A coaxial
barrel can then rom the
coax to the down ru n when
the m et er is remo ved . Tape
t he connecto rs we ll f or
weather. and a coat of
clear Krylon spray goes on
everything here.

I be lieve th is should get
you going. hen if you use
your ow n hom e b r e w
methods, the beam and
pnnctples all still hold All
that remains is to trim the
d irecto rs to t he d imensions
of Fig. 1 . W ith a rigid ele
ment to work on and t he
cutter gadget. th is reall y
goes fast-almost too fast ,
so here is a t rick to use to
avoid e rrors . Item 10, the
smaller cap pl ugs, c an be
added to all the reflectors,
as they are a lready the
right length (14 plugs). The
remammg 24 plugs are
added one at a t im e , as you
comple te eac h cu tt ing,
That way, if you are ca re fu l
on your measurements,
you cut each one only
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once. Aluminum IS not
cheap, and it 's a good way
to save a buck .

Send an SA SE for help,
a s a lways. I pu t rnm e
together in three evenings

Quantity

1. 24
2a. 109

b. 109

c. 109

Ja. 2
b. 2

ea. 4
b. 8
c. 8

5. 24
8. 20

7. 2
8. 2
9. 4

10. 38
11. 1
12. 24

13. 24

14. 2

15. 2

16.

a. 4
b. 2
c. 16
d. 18
a. 2
f. 38
g. 4

17. 2

18. 2

19. 7

7
14

20. 2

21 . 1

22. 4

of about fou r hou rs each,
w orking ca re fu lly and
t aking no te s for thi s ar t icle.
Beside s the great gain, the
front-to -back is tru ly amaz
mg I can nu ll (0) an S-8

Parts List

etement-to-cccm brackets
'I. "-20 x %" large stainless steel bolts
or Hy-Galn hardware for assembly 01
items 1, 3, 11, and 18
'I." sta inless steel nuts or Hy-Gain
hardware for Item 2a
'/." stainless steel lock washers or Hy
Gain Hardware for item 2a
boom-to- mast body
boom-to-mast clamp
u-bctte 5/16"
lock washers 5116"
nuts 5/16" #18
tube/reducer 518" x 7'13
beta tube, 7116" x 40" , 710r ref lector as
is; 12 sp l it Into 20" lengths for
elements betore " pruning"; 1 spli t into
20" length tor delta feed
boom (rear half) 1'1." x 68'1."
boom (front hall) 1'10" x 75'h."
cap plugs 1v." lor Items 7 and 8
cap plugs 7/16" for item 6
clamp-sawed In half for de lta feed
compression clamps- for securing
elements into tube/reducer (tltting
part 8 Into 5)
hardware for Item tz-c- screw 10-24 x
5/16"; nut square 10-24
4" pieces of 518" o.d. PVC tubing delta
feed insulators
6-foo t pieces 01 aluminum channel
33164" x 1/2" x 1/16" wall cut into
43-7/8" and 15" pieces
cadm ium-plated stove bott hardware
tor assemb l y o f item 15
3116" x 1" screw
3116" x 1'13 " screw
3/16" x '1z" screw
square nut 3116"
hex nuts 3118"
self-tapping hex-head '10"-10 screws
corner L-braces 118" x 3/8" x 2'h " on a
side to lay Inside corners of channel
forming driven element
driven-element gussets 2" x 2" of .06O"
or thicker (see Fig. 4).
ground plane-type rad ia l bracket s
(delta feed bracket)
home brew reflect or mount ing
brackets, .060" material or better (see
Fig. 3)
cover plates (see Fig. 3)
self·tapplng, hex-head, cad-pratec 1"
x 10 screws-reflector mou nting
front and rear ver tical
mast -Reynolds '4241.6 ft . long 1"
o.d. by .049" wall aluminum tube stock
48" to 50" section of 1'Iz" EMT elec
tri cal conduit (center vertical mast and
main support for mount ing the array)
u-ootts and hardware lor mounting
front and rear vertical masts (item 20)

Part #

161422

505325 bolt

556960 nut

567110 washer
385142
385144
545146
567075
551026
190002

175637
175648
175649
455630
475639
165641

165123
505671
555362

NI.

NI.





The T owerless -rower"

new g, ounded-rotor design
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Ro bert H. Wa lker K4FK
400 Tivol i A ve.
Coral Gables F L 331 4.':-

Roy D. Ma zzagatt i N4Q(;
18551 S. W. 204th St .
Miami F L 33 157

A mat~ur ~ad io is ex 
p c rr encmg a t re

me ndou s res urge nce of
growth. Many newcomers,
however, are missing mu ch of
the potent ia l pleasure of the
h obby because they are
settling for re la tivd v inferior
dipoles or grou nd planes,
even on bands for which
di rec t io n a l antennas a re

Photos by James R. Allison WA4KIL

I

-a.. .... .

Photo A.

commo nly available. Today, a
used triband beam and rotor
can often be purchased for
about the same price as a new
multiband trap vertical. The
problem then becomes one of
suppor t ing the beam, secure
ly, a t some he ight above the
ground. Th is immedi ately
conjures up visions ot a
tower, both an expense ..oct a

mechanical complexity with
which many newcomers are
unwill ing or un able to cope.

A telescoping TV mast is
an alternate support structure
which is summari ly rejected
by most hams. We, too,
cri nge at the thought of
mounting both the beam and
the heavy ro to r o n the
weakest section of the mast
and then relying o n guy wires
to keep the ent ire structu re
erect.

The following is a descrip
tion of a simple and inex
pensive method of making a
telescoping TV mast into a
reliable support for a beam o r
quad, This method has been
employed at K4fK (form erl y
WA4FKJ) since 1971. During
that period, there have been
no failures or difficulties of
any ty pe. Photo A shows a
5~foot telescop ing TV mast
support ing a 4-element 20
meter yagi beam. The beam
has a 26-foot boo m and is up
about 20 feet Note that no
guy wlres are used. The secret
is to mount the roto r at the
bottom of the mast and to
tu rn the ent ire structure.

Photo B sho ws th e rotor
mounting. A roE Ham-M
was used simply because we
already owned it, There is
certainly no need to use as
heavy a rotor if you alread y



Photo C

Photo B.

plane with only a few rad ials.
You hav e come closer to
maximizing the value received
f or your antenna dollar.
Addi tionally, you have a
good start on the project,
should the day arrive when
you decide that a tower is an
absolute necessity. a

With a quad, this becomes
somewhat more di fficult to
do.

No, you won't be a " big
gun" in the pil eups wi th this
arrangement. Your antenna
per forma nce wil l, howev er,
greatl y exceed that of a con
ventional dipole or a ground

the outside di ameter of your
mast, The bracket shoul d be
t ightened sufficiently to
e li m inate any free play
between the mast and the
bracket, but left loose enough
for easy rotation. Since there
is metal-to-metal contac t at
th is point (unless you fit a
bearing), lubr icat ion will be
nec essary. Number 2 lithium
grease has been fou nd to
withstand the rigors of the
Flor ida cli mate and makes an
excellent lubr icant.

Your antenna can now be
installed at roof level, making
se rvic ing and adjustment
espec ially easy. In times of
extreme weather, your an
tenna can be lowered to the
ground in about 10 minutes.
We fasten the beam to the
n ext-to-the- smallest section
of mast and then partiall y
extend the heavier sections. If
yo u favor the unguyed
approach, a height of 18 to
25 feet is safely attai nable,
depending on the size of the
antenna. If yo u' re willing to
employ guy wires on the
mast's sli p collars, then a
height of 35 to 40 feet seems
reasonable. As a bonus, you
can suspend an 80/40 meter
inverted vee from one of the
slip collars beneath the beam.

have a lighter one available.
The rotor is bolted to a piece
of 24" x 12" x 1/2" ply
wood. The size of the board
is not crit ical , but it wou ld be
wise to avoid the use of o ne
much smaller. It should be
given several coats of paint
for protection. At K4FK, the
original 1971 vintage board is
still in use and shows no signs
of deteriorat ion.

The rotor will need to be
spaced abou t 1/2" above the
board to keep it from si tting
directly on the cont rol cable.
CDPs Tower Plate (part
number 50559-10) is excel
lent for this purpose. Flat
washers will suffice if such a
plate is not avail able. Use
bolts about 3/4" longer than
neces-arv to pass through the
board, spacers, and into the
rotor. You will need to use
flat washers as spacers on the
bottom of the board. The
bol t heads and washers will
dig into the ground and eli m
inate the need for staking
down the board. Since the
rotor is essentially at ground
level, it is a good idea to use a
coating of silicone sealer over
the t er minal connection
block to help prevent corro
sion and accidental sho rts.

In areas where snow and/
or flooding occur, the rotor
s hou ld be raised above
ground level. Two possible
ways of accomplishiag this
are : Mount the board on
heavy bracke ts which are
bol ted to the wall of the
buil ding. o r construct a set of
cross-braced "legs" for the
board. Just remember that
your brackets o r " legs" must
be able to withstand the full
torque of the mast and an
tenna system.

Photo C shows a heavy
duty bracket supporting the
mast at the eave of the roof.
Your in dividual installation
will determi ne the best type
of bracket for you . They are
available in many different
configurations and sizes from
TV antenna suppliers. Make
sure the one you choose will
hold the mast clear o f any
roof o ve r hang and wi ll
comfo rta bly accommodate
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The Two Hour, Two Meter Beam
- simple five-element loop yagi

William Thornburg WB9TNW
400 E. Jackson
Desoto IL 62924

The quad , or lo o p ,
antenna is a specia l

antenna to me. Perhaps
this is because of its antiq
uity . 1 re m em b er old
movies on TV where wire
less operators used re
ceiving " loo ps." And. on an

ment. the second director
is about 3% sma lle r than
the first director. e tc. Fo r
those desiri ng a different
ta rget frequen cy. start with
a drive n e lement which is
(1005 x 12)/freq. in MHz
inches around. and scale
the pas sive element s
according to the 3% rules .

A person who is experi
mentally minded might
"ad just and test" in an at
tempt to optimize this
antenna . Factors such as
taper rat io. e lement spac
ing, wi re size. and feed
system all or pa rtially af
fect forward gain . swr. feed
impedance . bandwid th .
and front-to-back . I was in
a hurry and just slapped
things together.

The co nstruc tio n of this
antenna is simple . and the
pictures tell it all. Myoid
ground p lane mast was an
8-foot two-by-two . I
hacked it up into a 6-foot
length for the boom and a

Fig. 1.

my tower to make room for
a new steel mast, ro tor , and
tnbend beam system.

The excitement of an H F
beam caused a virtua l end
to two meter act ivi ty . After
a few weeks, I rigged up a
mobile antenna on the top
of a bookshelf and was
able to trip the local
repeater . However. my rig
is a two-Watt affair, and I
began to get complaints of
a sc ratc hy signal.

It only too k a couple of
d a y s o f ru mm a g in g
thro ugh t he ARRL Antenna
Bo o k a nd t he Radio
Amateur's Handbook to ar
rive at a plan: a quad for
two.

I chose 14& MHz for a
target frequency. The siz
ing of the passive elements
is roughly a 3% series. For
example. the reflector is
about 3% larger than the
driven e lement . the fi rst
director is about 3%
smaller than the dr ive n ele-

----
•

..,....

often traveled h ighwa y
near my home, an amateur
had a tre mendous triba nd
quad array. I d idn't recog
nize it fo r what it was until
m any years later, hut I
knew it had something to
do with radio.

My need for a two-meter
antenna became acute
when I had to remove my
old home brew wooden
masted ground plane from

-"l!_
-
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MEMPHIS, TENNESSEE

only
$69.95

he ar me.
According to t he

classical antenna theory. a
5-element yag i parasit ic ar
ray has a forward ga in of
about 9.5 dB. This quad
pa rasitic array seems to be
behaving in a similar
fas hion . For the person
who wo uld like to bone up
o n q uad theory, a sug
gested sta rt ing pl ace is
Ha rdy landskov's article,
" Evo lut io n of a Quad Ar
ray." in the Ma rch, 1977,
issue o f QST. Also, my
copy of the A RRL An tenna
Book ha s always been a big
help.

A special thanks goes to
Mr. l ucius Smith fo r his
photographic skill. •

Interelement speclng (Inch.s)
ref lector to driven element-1 7
driven element to fi rst director- 13
first director to second dlrector- 16
second director to third director-21

120 2 h~, n 'd S,
l . _ PAcP ~ . nu. 661)4.

K.lKANTRONICS
The Lighluoeighr Champs.

Dowel
length
(Inchell)
30
29.3
28.3
27.2
26.2

Table 1.

KantronlCs Freedom VFO

Length
(Inches)
B5
B3
BO
77
74

I used the diamond con
figuration, and feed was
appl ied at a side corne r to
ac hieve vertical polariza
tio n. No specia l matching
was attempted. I just con
nected the ends of the coax
in the loop. (See Fig. 1.) The
passive eleme nts a re
closed loops . The e nd of
the coax cou ld be potted
with epoxy to keep wate r
out. A touch of varnish
would help preserve wood
parts .

O n the air , results we re
ve ry sat isfying. My friends
report a 2 to 3 S-unit front
to-side and front-to-beck
ratio . In fact, with my two
Watt t ra nsmitte r, I can
hea r stations that c an't

With elm05t 350.000 licensed ameteurs on the elr,
"'.rleble frequency opera lion Isn't a luxury, It 's a
necessity.

If you'w tried to operate a rock-bound transmitter on the HF
bands today, you know there must be a better way . There is.

The Kentronlu Freedom VFO will drive the high
impedance oscilla tor tubes of transmitters like the HW·16,
OX-60. OK35 and other "oldle-but-qood les."

Tbe Fre edom VFO sets_y<:lU free to roam from 3.650 to
3.750 MHz and 'tsx» to 7_2CO MHz.

Give you r pet rock s to a trusted friend end order a
Free d o m VFO todey. Or write us for information and a lis t
of euthonzed Kanlronlcs dealers.

New!
Better than a pet rock!

Elemenl
Ref lector
Driven element
First director
Second director
Third director

in the two-by-two boom,
us ing straight pins to hold
some of the loose ones.

When cutti ng the wire,
allow an additional inch or
two. When you so lde r the
loops closed, snip the ex
ce ss wire off .

My z-foot mast was butt
gl ued to the boom, and
gusset plates of sc rap JA "
plywood were used. A few
sc re ws hold the wood
together nicely while the
glue hardens . The joint be
tween the two-by-two mast
and the pipe mast of my
antenna installa tion was
made usi ng one U-bolt and
one hose clamp, because
that's all I could find at
th at moment.

NO MONKEY BUSINESSI

IN TENNESSEE, CALL 9014524 276
MONDA Y- SA TUROA Y8:JO.5:30

FOR YOUR SPECIAL.

CUSTOM H IGH POWER AMPLIF IERS 0 ·12

Write : 3202 Summer Ave.• Memphis. Tennessee 38112

(A) Complete Service Facilities
(B) Good Deals on most Brands
(C) Shipping within 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years ex perience in ham radio
CA LL TOLL FREE

1·800-238·6168

2-foot length for a shorty
mast. The spreaders were
made from 5/16" wood
dowel stock. Another good
material wou ld be fi ber
glas s arrow sha ft st ock .
You could even use balsa
or s p ruc e s t ic ks . The
crit ica l d ime nsions a re in
Tab le 1.

The elements were made
from 18 AWe so lid copper
wire. Plastic insulated wire
cou ld be used . Magnet
wire from o ld te levis ion
power transfo rmers would
be perfect, and the pri ce is
right.

Each element requi res
two sp reade rs, so I used an
offset of about 0.5 inc hes
when I d rilled my ho les in
the boom. A drill press is
the ideal too l for this job.

I made my spreaders a
shade longe r because I
notched the ends with a
mote-tool to accommo
date the wire . You co u ld
use tape or st ring for the
sa me purpose . I used
epoxy to glue the spreaders

-------
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JBW SPECIALIZES IN 220 MHz EQUIPMENT!

18618-2 PARTHENIA ST. • NORTHRIDGE, CA 91324
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LIbLJ RANDOM WIRE ANTENNA TUNER

SST T-2 UU R A TIJNER
Tunes out SWR on any COllX red antenna as well us random
"ires. Work.s great on all bends (BO-IO meters) wtth an}'
transceiver running up to 200 watte power outpuL

Increases usable bendwtdth ofany antenna.Tunes oct SWRon
mobile whips frum in!'lloc yOUT car.

U~ efficient toroid Inductor and spectalfy made cepecttors
ror small size: 5-1/4'" x 2-1/4" x 2-1/2"'. Rugged, yet compact.
Xegl1gible Une 1066. Anracuve bronze finished encIONUTe.
50-239 coax connectors are used for transmitter input and
COtlX fcd antennas. Convenient blndl~ posts arc provt ded fi'T
random wtre and "nJuDd connecUons.

All band operatjon ( 160-10 meters) wtth
My random length of wtre. 20(} watt
output power capabtltty-cwtll work wt th
vtrtualfy any trensccfver. Ideal for port
able or home operation. Great for apart
ment... and hotel rooms-simply ron a
wtre tns tde , out a "indu\\", or a nyplace
available. Efficient toroid Inductor for
small size: 4- 1/4" x 2-3/S"x S",and~ll
Illblc IO!'16.Built-tn neon tune-up Indicator.
SG-2:.¥') connector. Attrecuve bronze
finished enclosure.

only $29.95
THE ORIGINAL Random Wire Antenna
Tuner. . . in use by amateurs for 6 yean ,

only $39.95

$29.95

".

" ~,1
-= -= ."

_.

... . -~r"'n.. .,

I watt tnput gh-es }·0I1 I;; warts output~ the entire
2 meter hand .ithout re-runtng. This ea.'·>y-to-butld kit
(appeox. 1/2 hr. essembly) Includes eWI)1hlng yuu need
for a complete amplifier. All top quality com ponents.
Compatfble wnh a ll 1-3 watt 2-meter transcervers. Short
and open protcctcd-llf)t damaged b)' hi¢t SWR.

Kit Includes:
• Etched and drilled G-IO epoxy solder plated board.
• I leal sink IUJrl mounUng hardware.All componcnts-;

Includtng pre-wound cctls.
• Top quality TRW RF power transistor.
• Complete 8SfiCfllbly tnstrucuon wtth details on a

carrier operated T/H swnch.

SST A-I VHF Amplifler Kit

only

$19.95

GUARANfEE

SSTT-3
Mobile Impedance Transformer
Matches 52 ohm coax to the lower Impedance ofa mobile
whip or vertjcal , 12-po!'i1Uon swnch with teps spread
between 3 and 52 ohms. Broedbend from 1-30 Mhz, Will
work wtth vtrtualjy Wly tnln";cdver-300 watt output
power capability. 50-2.19 connectors. Toroid Inductor for
s mall s ize: 2-3/4" x 2" x 2-1/4". Attractrve bronze Ilntsh.

All SST pnJ(hlcts arc guuranreed for 1 year. In addttton,
they may be returned wi thin 10 days for a fu ll rcfund (ICSI'
shipping) If you are not eeusned lilr WI)' 1"Ca5Ol1. Plea se
add 82 for shipping and handling. Calif: reetdents, please
add sales, tax. COD orders OK b)- phone.

ELECTRONICS
P. D. BOX 1 LAWNDALE. CALIF.
90260 · (2 1 3) 3 7 6- 5 S 8 7
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fourth i.. a myth - many of
t he pioneers in microwaves
started with a soldering iron
and ti n snips. Good ex amples
of what can be done with
si mple tools arc the many
fine construction articles by
Bill Hoisington K1 CL L.

This article shows how to
construct sim ple and efficient
broadband antennas for 1296
MHz and up. The construc
tion is not difficult and can
be done with simple hand
tools. The antennas can be
classif ie d as inverted dtscones.
You can find the theory of
operation elsewhere; this will
be concerned with the practi
cal construction.

Fig. 1 shows a cross sec
t ion of the inverted dtscone.
The come portion has a
6O-degrcc apex angle. The
cone's base and sides arc all
made three-eighths wave long
at the lowest freq uency of
int erest. Most texts specify
this length to be one-quarter
wave, but we have found that
three-eighths wave gives a sig
nificantly lower vswr. The
disc diameter is also three
eighths wave. T he cone is
made by cutting a semicircle

~.••.~

"'•

servi ng - i f you get on the
band, then there is ano ther
operator to talk to. The sec
ond reply is sadly true, with
the exception of the Micro
wave Associates "Gunn
plexer ." The third reply re
minds us of the response to
two meter FM before repeat
ers came on the scene. The

eq uipment avail able.
3 . Communicat ion is
li mited to line of sight.
4. Co n s t r u c t io n re
qui res lathe and mill
precision wo rk.
The first reply is self-

-simple discone antenna

Now Try 1296 MHz

Fig. 1. Inverted atscone antenna.

John M. Franke WA4WDL
1006 Westmoreland Ave., Apt . 225
Norfolk VA 23508

Norman V. Coh en WB4LJM
17J 9 Sheryl Drive
Nor folk VA 23505

'"

A sk most amateurs why
they do not try the

microwave bands, and you
will receive four standard an
swers:

1. Nobody to tal k to .
2 . No c ommerc ial

f«) T TO SCU!

"[._.

Fig. 2. Vswr of 100 mm inverted discon e antenna. Ag. 3. Polar plot of 100 mm inverted discone.
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from copper o r brass sheeting
with a radius equal to the
desi red length and rolling it
into a cone. The edges are
sweat so ldered. The BNC con
nector is sweat soldered to
the disc, and then the cone
peak is soldered to the con
nector's center pin. The en
tire assemblv is sli d into a
Pl exiglasTM radome which
serves to support the cone
and weatherproof the an
tenna (see t he photograph). If
the radome is allowed to ex
tend below the disc, it can

serve as a convenien t mount
ing ring. The antenna in the
photograph has a base diam
eter of 4 inches (100 mm).
The vswr from 1 GHz to 3.5
GHz is shown in Fig. 2. A
typ ical radiation pattern is
show n in Fig. 3. T he ante nna
is vert ically polarized. The
hori zontal radiation pattern is
a circle. The useful band
wid th fo r an inverted disconc
is 5 to 1; a 1 GHz design is
useful to 5 GHz. A small er
uni t woul d be usable to still
higher frequenc ies. •

TROUBLE FREE TOUCH - TONE ENCODER

T
2.5 _ ......

PP·2
P29

POSITIVETOUCHIKEYSDEPRESSl • MOBIle . HANDHElD
PDsmvE MOUNT • NO POtrED PAIns {SERVICU BLEI

r:: 2.00 __ MIl SPEC. COMPONENTS . NORA • SHf CONTAINED 00-_
- I XTAI. CONTJIOUEO • LEVEl AD..lJSTMENT RlOM FRONT

Sup p h. O ,,,1: In.'rucl ,o n•. "'h..m"'c.''''''pl.... h.,O·
... ... Op '"Q Vollll1l.. , • .5 · 60\' . 1'1'·1 A. o••,..,n" o lo,
S'"nd..d Commun,c .t,on. H. nd h.ld .

IC. l ilomi..... iden t• • dd 6% ..I... , ,, ,I
1'1'·1 = 5 5 5 .00. PP·2=$58.OO. pp·lA= $ 5 8 .oo
Pp·1M= $ 5 5 .oo. p p ·2M=$58,00. M ...i..·Mobi le

P p ·1K=$66.oo. p p·2 K= $69 00.
K·""''' = SeH eom.inMi Dool.y R.l"y
LEnEA.NG OF U NITS OPTIO NAL

.... . ,...,.. "', H.m " ","0 (;en,.. 18OOIl25-36 l 6
0.""•• ColO.. CW ( I. e" "" ,eo . . IlOll 611l·5525
Mo<tlm d , MA. Tul!. .. 1617Il115-8 280
Loo ,I,ng ol... H. n.... " od'o .. 121ll 21 2·08 6 1"'.w ¥"'. C" H.."O<I~ ' BOO M5·1116>

DRAKE . rcosa- TEN-TEe· TEMPO· Wi....

•
Ptus l e~·

p (}$TAlJr

95
•

5. Precision M.,dH".r/
HiyItut QIJ<J'~!J
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Tilt HF BANTAM DIPO LE is I tJuly PO'lible IIII-b.nd minilllJl! dipole
compl"te wid! its own talrying else Ind miJStlhlrdw.e 10 mo unt on I
elmerl tJipod (3/B" x 24" IdiptOI IVlihrll le). High pllfOJmance is
obllined on 80-1 0 II1flrrs.t in normal 13 fool lengltJ 01 the Wille lIl"'nnl
mlY be shol.....d to 1 feet tOI 15.10 _ .1 COWl• . Pol.i.Eltion is
quic:ldy in.lI:tll "l"l bll from hOrilontlll hi veniclll. No IrOllnd system
nlCts:SI!V. The BANTAM DIPO LE is ideal for Clmpi"'l. tlftelinL
mou ntili ntopping, Ipll\mentliving, III it you're stuck with ooilding code
rem ictioll$. Construction is 01 high qUllitv 6061·T6 Iluminum and
stli nleu Slet' h.dWlIl.

30-day money back guarantee. S59,95.
plus U.P.S. shipping

159



Fig. 2. Materials: Plexiglas block, 1" square, W' thick; 14"
aluminum angle lengths; nuts, bolts, washers, and solder lugs.

Results in Use

Both the 432 and 145
MH z versio ns have been used
to access th e AM SAT OSCAR
6 and 7 spacecrafts. The 432
MHz version was fed with 8
W of CW power, and 599
signal reports were received.
The 145.9 MHz version was
fed with 50 Waf CW power,
and signal reports of 569
were received.

Fo r $2.00 and 30 min utes,
you can't go wrong. •

whole thing to a mast. The
holes can be measured and
drilled JA inch away from the
sides , or the elements can be
placed into position and spot
drilled using a dri ll press.

The clements are sho wn
mounted to the center piece
in Fig. 2. A no. 4 bolt passes
through the center piece and
element. A washer is placed
on the bolt below the Pl exi 
glas. A solder lug is placed on
the bolt between the washer
and the nut. The coax cable is
soldered to the lug later.

The 70 cm antenna is
made in the same way but
with shorter elements. A re
flector elem ent can be placed
beneath th e driven element.
The antenna can be fed in
an y manner that you wish,
for circular or linear polar
ization. One technique is to
mount the antenna facing
north-south and feed each
dipole in a linear polarizati on
mode, switching antennas as
necessary. A second tech
nique is to use circu lar polar
ization , but that has to be
changed when going from
re ceive to transmit via
OSCAR.

s

" EL.W Ef<TS

Element 0 .221 A Ref l&ctor
Frequency length ' Pileing lengt h
145.9 MHl 18·' not used not used
432 MH' 5 %.. 63/4" 6 "

r ..... t"G••
".,a

"",. - --, •--.-
e • • i I,

"....
• • ,.

J".." ,f • I ' ~..:. ,
,,.,, 1- . • " .. ' ", - • ..

Fig. 1.

purc hase d in six-foot lengths.
If one such length is cut into
four equal pieces, it is the
correc t size for the two meter
turnstile.

The center piece, shown in
Fig . 1, is a piece of
Plexiglas JA-inch thick and
l-inch square on a side. Four
ho les are d ril led in each cor
ner for mounting the ele
ments an d a cente r ho le is
drilled for mounting the

be used for both 145 MHz
and 432 MHz.

The dimensions of the
elements and the matching
sections are different for each
band, of course, but the
center section is the same.

Aluminum angle may be

- turnstile antennas

for 145 MHz and 432 MHz

The OSCAR Hoppers

T his antenna is cheap and
simple, is made out of

aluminum angle and Plexi
glasTM, requires no special
tools , and anyone can
assemble it in less than 30
minutes.

The same basic design may

Joe Kasser G3ZCZIW3
J J532 5lew<lrt Lane
Silver Spring MD 20904

Joe Kasser with his two-dollar turnstiles. Table 1. Dimensions for the elements.
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,Sy 7nt h:es i;ze r : 220
FOR 220 MHz

The Synthesizer II is a two meter frequency synthesizer.
Frequency is ad justab le in 5 KHz steps f rom 140.00
MHz to 149.995 MHz w ith its digita l readout thumb
wheel switching. Transm it offsets are digitally pro
grammed on a diode matr ix. and can range from 100
KHz to MHz. No additional components are
necessary!

FEATURES

• T2L Logic
• Max imum offse t versatili ty - easily programmed to

any IF and transmitter offset between 100 KHz and
30M Hz in even 100KHz increments (simple MARS
modification ava ilable) .

• Simple jumper wire change enab les use on r igs with
6-8 or 12 MHz T ransmit crysta ls.

• All frequencies locked to one master cyrstal oscillator
• 2 pole ou tput filter on receive line.
• Virtually no measurable d ifference in spurious outputs

between crystal or SYN II .
• Lockup time typically 150 milliseconds.
• Easily interlaced to most r igs.

FEATURES:

• T 2L Logic
• Maximum offse t versat ili ty - easily programmed to

any IF and transmi tter offset between 100 KHz and
30 MHz in even 100 KHz increments.

• Simple jumper wire change enables use on r igs with 18,
9,6 MHz tra nsmit crystals.

• All frequencies locked to o ne master crystal oscilla tor .
• 2 pole ou tput fitter on receive line.
• Virtually no measurable d ifference in spur ious output s

between crystal or SYN 220.
• Lockup t ime ty pically 150 mil liseconds.
• Easily interfaced to most rigs.
• Also available for 2 meters.

Kit - 5169.95, Wired & tested - 5239.95

SPECIFICATIONS

• Frequency: 140.000 - 149.995 MHz
• Transmit offse ts: Simplex , +600 KHz , - 600

KHz plus 3 addi tiona l f ie ld programmable
offsets.

• Output: 3 volts to a 50 load
• Input voltage : 11 - 18VOC at .900 amps
• Size : 8" long x 5Yi " wide x 2%~ high

20.32CM x 13.97CM x 5.715CM
• C omplete kit including all electronics, crystal,

thumb whee l switch, cabinet. etc.

Synthesizer II
FOR 2 METERS

Comparable with virtually all 220 transceivers; Clegg,
Midland. Cobra, etc. . . .
The Synthesizer 220 is a 1% meter frequency synthesizer.
Frequency is adjustable in 5 KHz steps from 220. 00 MHz
to 225.00 MHz with its digital readout th um b wheel
switch ing. Transmit offsets are dig itally programmed on a
diode matrix , and can range from 100 KHz to 10 MHz.
No addi tional componen ts are necessary!

Kit - 5169.95, Wired & tested - 5239.95

SPECI FICATIONS

• Frequency: 220 - 225 MHz
• Transmit offsets: Simplex, +1.6 MHz, - 1.6 MHz

plus 3 add itiona l f ield programma ble offsets.
• Outpu t : 3 volts to a 50 load .
• Input vo ltage: 11 - 18 VOC at .9OO amps.
• Size : 8"" long x 5Yi "" wide x 2%" high

20.32CM x 13.97CM x 5.71SCM
• Complete kit includ ing all e lectronics, crysta l,

thumb wheel switch, cabinet, etc.
• Sh ipping weight 2 lb. 4 oz.

--master charge... ...._<, .1fh I I ~
, ensineerins V5 ~

DI VISION OF BROWNIAN ELEC 1RONICS CORI',

3 20 WATfR ST . I R I~(; HA\HON . ~.Y . IJ'JOI I VtJ..ne b0 7·723·'JS 74
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NEWBERRY MI
JUN 11

The S.P.A.R.K. annual swap
and shop will be held from 9:00
am to 4:00 pm at the Pentland
Township Hall, on M·28, on
Sunday, June 11, 1978. Plenty
of tables and chairs will be
ava ilable, plus a nonsmoking
area. There will be demonstra
tions 01 hobby computers and
how they work, an MARC dis
cussion , a a .C.W.A. area lor
get·together and vis itation, a
YL and XYL craft table and a
wh ite elephant sa te. Br ing your
aSL card for display and judg·
ing lor prize . A bake sale will be
sponsored by S.PA R.K. YLs
and XYLs. Ample parking fac il·
ilies with attendants-easy
unloading (feel free to ask a
S.P.A.R.K. member to assist
you). Food and beverages
served throughou t the day. Ex
h lbitors may set up Saturday
afternoon and even ing . Securi
ty will be on duty in the
building throughou t Saturday
night to eyeball. Donat ions will
be $2.00 for registrallon and
drawings. Tables will be $1.50
and $2.50. All activities are
designed for fami ly partic ipa
t ion. For advance tickets,

(717}-742·3027. Camping and
mo tels nearby.

PORTLAND ME
JUN 10

The Portland Amateur '
Wireless Association will hold
an amateur f lea market on June
10,1978, at the Red Coach Gr ill
in Port land, Maine. Tables will
cost $2.50 {shared tables are In
viledl. and donations of SO.50
w ill be taken at the door. Dona
t ions will go toward door prizes
whi ch wi ll be awarded during
the day. The door will open at
9:30 am. The Red Coach is
located at Exit 8 of the Maine
Turnpike. Talk·ln on .131.73 or
.521.52 direct. For further infor
mation. write to P.A.W.A., PO
Box 1605, Portland ME 04104.

WILLOW SPRINGS IL
JUN 11

The 21 st annual A BC
hamlest will be held on Sun
day, June 11 , 1978, at the Six
Meter Club 01 Chicago, Inc.
The locat ion is sout hwest 01
Chicago at Santa Fe Park, 91st
an d W oll Road , W ill ow
Spr ings, uu nots. Advance
recretrencn is $1 .50. It will be
52.00 at the gate. There will be
a large swap row, color TV, and
many other goodies . Picni c
grounds and plent y 0 1 parking
space will be ava ilable . Come
see the displays in Ihe pavilion
and attend the AFMARS meet
ing. 'reik-rn on 146.94 FM or
WR9ABC 37-97 (PL2A). Get ad
vance t ickets from Val Hellwig
K9ZWV, 3420 South 60th Court,
Cicero II 60650 .

us Rt. 15, 4 miles north of In
terstate 80. The time Is Irom 8
am to 5 prn. Advanced registra
tion for sel lers is $2.50; the gate
Is $3.00; XYLs and children free.
There wil l be a tree market, an
auction, contests, cash door
prizes, 8 free portable and
mobile FM clinic, and super
vised children's act ivities. In
door area available; food and
be verages at rea sonable
prices. Ta lk-in on 37/91, 34194,
and 52 si mplex. For further
details, call or write Jerry
WIlliamson WA3SXa, 10 Old
Farm Ln., Mi lton PA 17847,

annD
Dalln
DnDa
BIlIlIn!

Ethics

Code of

MILTON PA
JUN 4

The 7th annual MARC{Milton
Amateur Radio Club) hamfest
will be held on June 4, rain or
shine, at the Al lenwood Fire
men's Fa irground located on

Dr., Manassas VA 22110. Talk·
in on 146.371.97, 147.841.24, and
CB ch. 1.

pp-, PP-2
"See you in Atlanta June 3-4"

WANT TO KNOW WHY

Iron Powder and Ferrite

Wide~~i~~~~~L COR~
Fast, one-day serv ice
Technical da te with each order
Write for free Tech- Data- Flyer

,--1-
:JC~ ~ ;:;..;,1

AMI~~ _=- ._
12033 Otsego Street, Nort~YWOOd, Ca lif . 91607

In Germany: Elektronikladen, Wilhe lm - Melli e. Str . 88
4930 Detmold 18, We. t Germa ny . A 26

EOPLE WHO KNOW QUALIT
AND NEED RELIABILITY
(Military, Industry, RCC's) Demand

Pipo Communications For Trouble Free

3n r 2~o.uch .rone En~!ders 2. .1..-

Send lor Descriptive Brochure and Complete Dealers List
P.O. Box 3435, Dept. C. Hollywood, CA 90028 P29

Social Events
Woodbridge Wi reless, Inc. At
tr actions will Incl ude: est,
bureaus- learn how they work;
FM clinic-sensitivity, devia
tion, and power checks; and
CW proficiency awards - 5
wpm and up. Indoor exh ibit
space Is available for dealers .
For Informat ion, contact Sam
tebowtcn, 9512 Sudley Manor

from"." 26
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reservations, and information,
contact Larry Baine W8GBR,
Box 67, Newberry MI 49868,
(906)·293-865 1, R. J . Beach
W8NBJ. 115 E. Avenue " A",
Newberry MI 49868, (906)
293·8 425, or Herb Mi l ler
W8SUN, RFD 1, McMillan MI
49853, (906)-586-9661.

GRANITE CITY Il
JUN 11

The annual hamfest of the
Egypt ian Radio Club W9A1U
wi ll be held at the club grounds
on Sunday, June 11, 1978.

are close by. Preregis tration is
$3.00 fo r adults and $1.00 for
kids under 13. Inqui ries and pre
registration fees shou ld be
sent to the Utah Counci l o f
Amateur Radio Clubs, PO Box
18563, Salt Lake City, Utah
84118.

PORTAGE IN
JUN 18

The fi fth annual " Dad's Day"
hamfest , sponsored by the
Lake County Amateur Radio
Club, N.W., IN, will be held on
June 18 from 8 am till 5 pm.
There will be food, drink, door

prizes, and fu n. It will be held at
the Izaak Walton League picnic
grounds in Portage, Indiana, 30
minutes from Chicago. Take
1-94 to Indiana 249, Portage
exit, go north VI mile, and tu rn
rig ht at the hamfest gate. Over
nite camping -no hookups.
Talk-In on 146.52 or 147.841.24 ,
W9LJWA9AMU. Tickets will be
$2.00 at the gate or $1.50 in ad
vance. Send check to: Ticke ts,
PO Box 348, Gr iffith IN 46319.

BARNESVillE PA
JUN 18

Th e Schuylkill Am ate ur

Repeat er As soc iat io n w ill
sponsor a hamfest on Sunday,
June 18, 1978, rain or shine.
Gates will open at 9:00 am. The
hamfest w ill be held at
Lakewood Park, Barnesville
PA, along Route 54, 3 mi les
east o f Exi t 37 on Interstate 81 .
Talk·in on 147.781 18 and 146.52
simplex. Regist ration is $2.00;
XYL and chi ldren are free.
Am us eme nt r i des , p ic n ic
tab l es, and refre shment s
available on the park grounds.
Large indoor and outdoor flea
market area. For more lntorma
tion, write Carl H. Zimmerman

15m Irop

80m c oo l

. 31
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"'T YOUR DEALER OR DIRECTLY FRDIoI

The only REALLY
NEW 80-10 meter
vertical design in
20 years!

ROUTE ONE DEPT. •

LAKE C RYSTAL, loiN. 56055
PHONE !>07 -947-3 126

OTHER MODEL S . TOO ! FREE INFDRM...'no... .

Model HF5V-D S74.50 pPD. IN CON T, USA [BY UPS!.
.... "ISIO~"TS AOO Tn

ALL S eAND OP ERATION · ONLY O NE FO R ALL M A"'ES A M "'T EU R HF TR"' NS-
NE"'T S M "'LL A N T EN NA, FOR CONGEST ED M IT T E RS· TR"'N SRECEIVERS _ GUAFI A N '
HOU S ING AND APARTM EN T DW ELLER S I TEED " OR 2.000 WATT S PEP. POWER ,
LIGHT . NE...T • AL M OS T INV ISIB LE l FOR NO V ICE A ND A LL CL A SS AMATEURSl
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MONROE MI
JUN 11

The Monroe County Amateur
Radio Club's annual swap and
shop will be held on Sunday,
June 11, at the Monroe County
Community College, Monroe,
Michigan, from 8 am t il 14 pm on
aatemvme Road off M5O. Talk
in on 146 .13173. $1.00 donation
at the gate. Free tables and
trunk sales. Plenty of refresh
ments.

AKRON OH
JUN 11

The Goodyear Amateur
Radio Club wilt hold Its 11th an
nual hamfest and family p icnic
on Sunday, June 11, at Wi ng·
foot Lake Park from 10:00 am to
6:00 pm . The park is southeast
of Akron on County Road 87
near Rte. 43. There w ill be five
main pr izes, plus many others,
ample parki ng, shel te rs, picnic
facilities, kids' play areas, and
refreshments. Sorry, no over
night parking . Flea market and
display space is free to ticket
holders. Famil y donation is
$2.50 in advance, $3.00 at the
gate. For details, write Don
Rogers WA8SXJ , 161 S.
Hawkins Ave., Akron OH 44313,
or phone (216)·864-3665.

SALT LAKE CITY UT
JU N 17

The Utah Council of Amateur
Radio Clubs will sponsor a
statewide ARRL hamlest at the
rarcrsvute Park in Sail Lake
City on June 17. Act ivit ies wi ll
inc lude an ARRL forum, MARS
meetings, an ATV fo rum, a TTY
forum, a radio control demon
stration , a VH F-UH F weak
s igna l forum. an OSCAR
d emo nstr ati o n, a personal
computer forum, and a search
and rescue forum. Also on t he
prog ram are contests, In 
c l u di ng CW , transm itter
building, antenna effic iency,
transmitter hu nts, home brew
and treasure hunts. Other ac
tivities planned are d ealer
displays, swap tables, movies,
CSL board, ladies' and kids' ac
t ivities, a hot-air balloon demo,
a barbecue, door pri zes, two
meter crystal swap, and an
equ ipment auction. Camping,
trailering, and motel lacil it ies
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INDIANAPOLIS IN
JUL9

The Ind ianapol is bamtest
will be held on Sunday, July 9,
1978. The gates will open from
6:00 am to 4:30 pm. The place is
the Marlon Cou nty Fair
grounds, S.E. corner, in India,
napolis, Indiana. There will be
professional commercial ex
hibiting. a covered flea market,
and an unlimitect outside flea
market. Overnight camping
faci li ties wi th hookup are
available. Fo r information,
write to Indianapolis Hamfest,
PO Box 1002, Indianapolis IN
46206,

BOWLING GREEN OH
JUl16

The Wood County, Oh io, 14th
annual Ham-a-nama will be
held on Sunday, July 16, at the
fairgrounds in BoWling Green
yust off 1·75). Gates open at
10:00 am. Admission and park
ing a re free . Ta b le s are
available for $3.00 or 8-foot
spaces for 52.00 (advance table
or space ren tal to dealers only).
Trunk-sale space and food will
also be availabl e. There will be
a main prize drawing and lots of
door prizes. K8TIH talk·in on
146.52 simplex. Tickets are
$1 .50 in advance, $2.00 at the
door. Write to Wood County
Amateur Radio Club, c/o Eric
Willman , 14118 Bishop Road,
Bowling Green, Ohio 43402.

MARSHALL MO
JUl23

The Indian Foothills Amateur
Radio Club, tnc., will ho ld its
third annual hamfest on Ju ly
23, 1978, in an air-conditioned

CUMMINGTON MA
JUL 8·9

The Norther n gerkstur e
Amateur Rad io Club's hamlest
will be held on July 8th and 9th
at the Cummington Fair
Grounds, Cummington. Masse
chusetts. There will be free
overrucnt camping. technical
talk s. demonstrat ions. and
dealers . The flea market will
cost $1. Admi ssion will be $4
or. with spouse. $6. Advanced
t ickets are $3 and $5. For infor
mation write: H ildy Sneenn
WA1ZNE. 89 Greytock Terrace.
Put suetd MA 01201.

ESSEX MT
JUl15-16

The International ntacter
Waterton Hamlest will be held
on Jul y 15-1 6, 1978, in the West
Glacier Area , Montana. The
location will be at the Three
Forks campground, 10 miles
east of Essex MT on U.S. High
way 2. Registration begi ns at
9:00 am MST.

Rapid City SO 57709.

Ads w ill b.. ... , in
sta n dard Ihtine
t)'pDeuphy . D.....,.
tor)' u",t and pay
m en t mUl t rea ch us
4~ days In advan~

of p ubliClition , F or
""'am ple. adv..rtiling
(or the Au&ust b ....e
must to.. in our
hands by June 1~th.

ORcunCA
JUN 18

The Satellite Amat eur Radio
Club will ho ld its annual
swap/funfest and Santa Maria
barbeque on Sunday, June 18.
Join us for the best steak and
biggest hamfest in the west.
Fantastic prizes! Swap tables
available. Try the au-you-can
eat dinner for $6.00 for adults
and $3.00 for chi ldren under 12.
Contact Tom Geiger W2KVAJ6
at (805)-925-0398, or wri te to
sweetest . PO Box 2531 , Orcutt
CA 93454 .

JACKSONVILLE IL
JUN 18

"The little hamfest with a lot
of prizes and good eyeball
osoe'' will be held on June 18,
1978, at the Morgan County
Fairgrounds. Ta lk -in on 146.40/
147.00 W9TZU9. Tickets in ad
vance are $1 .50 each or four for
55. For information, write to
JAARC, Box 571, Jacksonville,
ill ino is 62651, You need not be
present to wi n.

RAPID CITY SO
JUl1-2

The an nual South Dakota
hamtest will be held on July 1
and 2, 1978, at Surbeck Center
on the campus of the South
Dakota School of Mines and
Technology, Rapid City, South
Dakota. There will be technical
forums, an ARRL forum, a flea
market, and industrial tours.
The grand prize will be a Ken
wood TS·520S; the preregist ra
tion prize will be a Kenwood TR
7500. Admission is $4,50 in ad
vance (before June 1)or $5.00 at
the door. Plan to include this on
a vacation to the Black Hil ls for
the Ju ly 4th weekend . We
recommend early reservations
for accommodations . For more
information and/or assistance
wi t h reserva t io ns, write to
Black Hi ll s ARC, Box 1014,

Main prize drawing at 2 pm. In
side and outside tables even
able, as well as ta ilgat ing. Talk
in on 146.52, 13173.

Mail y our directory listing to : 73 Magazine
DEALER DIRECTORY, PETERBOROUGH NH 03458

FREDERICK MD
JUN 18

The first annual Frederick
Amateur Radio Club of central
Mary land ham fest will be held
on sunday.June 18, 1978, at the
Frederick fairgrounds on East
Patrick Street, Frederick MD.
There will be prizes, exhibits,
and demonstrations. Food and
drink (country cooking) wi ll be
available. Grounds open at 6
am for commercial displays
and at 8 am for general aemts
sion (YLs and children free).

W3 EEK, RD 1t2, Box 580,
Tamaqua PA 18252.

73 Magazine will have a Dealer Directory section
beginning with the August issue.

DEALER
IR
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Y ou r com pa ny
n ame and mesnee
can contain as m a ny
U 2~ words for as
little as $150 y ..arly
(prepaid ), o r $ 15
per month ( prepaid
quarterly). No m ..n
hon of mail order
b u llne .. or ar..a
cod.. permi tUd.

Study Guides

and
Code Tapes 

The Best Available

__ 1"

ru.um·····iiniie·riir~

~ COLUMBUS.OHIO ~3IA - ~ Reynoldsburg. 43068 ~

3~_.EI . all major brands E
~3 STORE HOURS • full factory service ~~

~~EN ~:~:~ ~ =~ •antennas and towers ~

~ ~~~ : ~~ :~::~ • competitive prices ~

... ~~~ ::~:~~:~ • large inventory ~

~ • all amateur needs E
~ 1·270 EXIT NO.41 ~
:;; EAST 1.8 MILES ON ~

~ EAST MAIN STREET (RHO) E
~ _ ~. • ......." Northeast Corner =-
~ 01 Reynoldsburg =-
: Shopping Center E

~ 614·866·4267 ~
~•••••••••••••••y•••y ••yyyy•••~.yy•••••
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3D-DAY GUARANTEE. gO-DAY FULL CREDIT TRADE-IN. FREE SHIPPING VIA UPS ONLY
Limited qUiI"filies. First (if weight or size exceeds UPS msx. , we will ship freight collect)
come. firs ' served.
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Test Equipment Bargains
Boonton "Q" Mete. . $295
Tek ltoni.. 5 140 249
Tektronix 545A . . . . . . . . . . . 950
5 3/54 A Plug- in WIde band preamp 15
Hickok 695 Gene.alor. . . . . . . . 69
Bendi x BC221 Freq Meter .... . 39
Pota red Spect rum Analyzen A64 T. 1695
Hewlett Packard 400c . . . . . . . . 15
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Singe. FM-toe . . . . . 3495
Simpson 260 V.O.M 49.50
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KENWOOD TR-2200A
Regular $229, save $30 ; buy a Kenwood
T R 2200A for $229 (no trades) and take a
$30 cred it for another purchase.

•

KENWOOD
TS820 $ 919.00
TS80S $1098.00

o
-VAESU

FT1 01E - 799.00
FT101EE - 759.00
FT101EX - 699. 00 TR4CW - $799.00

H8



-

Cushcraft Does It Again !
- their new tribander is a winner

•

Fig. 1.

r
".

j-"·i

David B. Perr;" KI OPQ
RFD #1, Tyler tu«
Contoocook NH 03119

NO W that we (my famil y
and my beam) have

surv ived the winter, i t is
time to rebuild, replace, or
at least di scuss putting up
a new antenna. For those
on the low bands, thi s may
m ean a new be am .
Whether you buy or build
depend s on man y things
- such as amount of time .
availability of ne cessary
antenna designing equip
ment, mechanical knowl 
edge o f a ssemblin g a
beam, and hardwa re and
machining equipment to
make brack e ts a nd e le
ment and boom supports.

A ye ar ago , 1 found
m y self in th i s po s i
t i on : M y fo ur-y e ar-old
three-e lem en t tribander ,
which had been up fo r two
yea rs a t my QTH . had
transformed itself into a
rotat abl e dipole by
winter's end . What was left
of it co uld no t hand le more
than 1 kW PEP. Thinking of
a l te r nati ve s , 1 qui ckl y

.---~.---..,

I
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di spelled the po ssibil ity of
sep ar a t e b e am s - t he y
would be too expens ive ,
my 40-foot self-s uppo rt ing
tower wouldn 't handle the
ma ss, a nd I didn't want to
create a la nd ma rk, just a
good antenna for 20, 15 ,
and 10 meters. Although I
would like to tr y a quad . 1
st ill don't be lieve that a
quad can la st as well as a
beam . (I suspect, thou gh,
that it will outperform a
be am while it's up and
working.)

Since I've had three tri
band beams, wh ich were
up forty feet and su p
ported in a variety of ways
at three lo ca tions. since
1961 , 1 knew what I
wanted , The new beam
would have to mee t the
foll owing requirements:

1 . reasonable pri ce;
2. more rugged boom

t o -m a st a n d bo om -t o 
element supports;

3. able to withstand the
New Hampshire ice, wind ,
and snow;

4 . uncompli cated
design;

5 . use of loc a ll y
avai lable ha rdwa re;

6. abil ity to adjust swr
on each band sepa ra te ly;

7. single line feed ;
8 . competitive spec if i

ca t io ns with other tr iband
beams;

9 . 2 kW PEP pow er
capab ility (may be needed
somed ay);

10. good performance
on all three bands;

11 . ab ility to stay up
and together;

1 2. good customer se r
vice when needed .

The d ecision no t to de
sign and build a tr iband
beam was easy- I didn 't
have enough t ime. There
a re th ings o the r than anten
nas in life and, from wh at
the XYL a nd IRS sa y, other
than ham radio , too .

Cushc raft has designed a
four-e lement triband beam
with imp ressive speci fica
tio ns, comp lete with balun
and a reasonab le price . 1
compared a nd reviewed
speci f ic at io ns and then
visited the new Cushcraft
plant in Manchester NH to
check the va rious aspects
of design a nd cons truction
which co nce rned me . The
beam lo o ke d good on
paper . The cons t ruc t io n
was as rugged as more ex
pensive antennas and it
was simple - a ll standard
parts and proven ideas .
The de cision was made.

My new Cus h c ra f t
AT B-3 4 (3 band s , 4
elements) arrived by UPS in
ea rly September . The
delivery man must have
been tired- he claimed it

was ove r fifty pound s.
Ho we ve r, the manufa c
turer had assured me that
the total package wa s de
signed rea lizing weight and
size lim itat ions in shipp ing.

Tak ing a t ip f rom
building kit s , wh en
1 opened .t he package, the
f ir st t h ing 1 d id was
check for a ll the parts, to
the last bolt -no problem.
Then I made the assembly
area off limits to anyone
without a ham license to
av oid lo sing pa rt s. Th e
trap s co me n o t f ull y
assemb led , so you can ge t
a look at this pa rt of the
design . With m y other
beams, the traps had been
just bumps, keeping the
design a total sec ret.

Assem bly of thi s t a -toot
boom antenna is no prob
lem, but I do have a few
co m me nts . The instruc
tions say tha t you don' t
need a tape measure to
assemble it. 1 say yo u
do -who can make a n an
tenna without a tape mea
sure ? Make ce rta in that
you read, a nd understand,
the instructions before you
begin assembly. One short
co ming is that the va rious
pieces for e ach of the
elements are not colo r cod
ed. packaged sepa ra tely,
o r in any ot he r way kept
sepa ra ted from other e le-



ment pieces, It's confusing,
so first check each trap
(they are coded), mea sure
all elemen t pieces for each
e leme nt , and che ck these
lengths with the par ts list.
The pa rt s li st does te ll you
the len gth a nd dia mete r for
each part of each e le ment.

O nce the p ieces we re
so rted so that I knew which
e lement I was assembling,
eve rything went togethe r
fa irly smoothly. When the
e le me nts were fi na lly on
the boom, I made certa in
that they were a ll in the
sa me plane by eyeba ll ing
the e lements from the e nd
of the boom . I figured o ut
the p la c e m e nt o f t he
boom-to-mast suppo rt by
attac hi ng a rope near the
center o f the boom, li ft ing
the ante nna off t he ground,
and adj usti ng the rope to
find the exact center of
gravity. The boom-to-m ast
p late was ce ntered at t his
po int . Next , I ca refull y
leveled the e nt ire antenna
and adj usted this plate to
be pe rpe nd icula r to the

d ri ven e lement by using a
small leve l. Be fore ge tting
the antenna to the top of
the tower, chec k to see
t h at th e U vbol t s a nd
v -blocks for the mast will
all li ne up a nd fit th rough
their holes in the boom-to
mast plate. A few ta ps o n
the If-bolts with a soft
faced persu ader (ma lle t)
shou ld do it.

With the beam co m
p letely assembled , c o n
ne ct an swr bridge at the
ba lun and connec t t he
length o f RG-8/U to you r
exc ite r. lea n t he beam,
with the boom ve rt ica l (or
close to it), up agai nst your
towe r o r ho use. Have the
refl ecto r su pported off t he
grou nd o n a couple of
wooden chairs. Now, go
get a bee r and call your
frie nds. Load the rig o n
you r favorite portion of 10
meters, a nd a d jus t the
length o n each side o f the
d riven e lemen t, mak ing it
equa l to the first se t of
t raps, until the swr is as low
as it will go. (See Fig. 1.)

Usua ll y, t he le ngth will
be close , but you can get
the swr close r to 1:1 if you
t ry. Then load up yo ur rig
o n 15 meters and adjust the
le ngt h of t he dr iven ele
men t betwe en t he two
traps. Ma ke su re t hat the
e lement sections o n eac h
side of the boom are ad
justed eve nly. Next, load
up on 20 meters and adj ust
t he length of the d riven e le
ment beyond t he second
t rap to the end of the ele
ment . Go ba ck and check
the swr o n each band, and
then c heck a ll me chan ical
a nd e lec trica l co nnec tio ns.
Now you a re ready to in
sta ll the beam in the air .

At 42 pound s, th is beam
is not light, nor is it small ,
so do n' t try walking it up
your tower . I ra ised it using
a ho me made gin pole and
tied it off so I could attach
it to the mast and not have
to support t he weight of
the antenna . It went up
more eas ily than I ex
pect e d , b ut t ha t w a s
because I fo rgot to invite

Mu rphy. When ra ising any
a ntenna, think sa fe ty-it's
no t worth the risk not to .

O nce this beam was up, I
real ized in sho rt o rder that
it would ou t perform any of
my previous beams. The
di rect ivit y is conside rably
sha rpe r. Even at 8000 miles
or better, a swing of 20°
wi ll cancel DX. The front
to-bac k ratio , at around 25
d B, and front-to-side ra tio
are excel lent ... ah. to be
ab le to swing the antenna
and QS B the QRM withou t
QSYing. The beam is at a
mo de s t he ig ht, bu t it
o u t pe rfo r ms my w ire
ante nna at fifty feet by 30
d B o n recei ve . This beam
wo rks ve ry we ll , though I
have no figures, si nce my
re fere nce an tenna isn 't
iso tropic and it wouldn ' t
be fair.

At this point, I quest ion
whe the r a la rge r triband
bea m wou ld be wo rth
while . Perhaps I' ll try one
t his summe r, just fo r the
fun o f it, when I fi nish the
90-foo t tower.•

The RF testing kit
lOr prOfessionals.

1
I

The WATT-KIT pu ts RF equipment tes ting a ll
togethe r, Kit consists of a Type 1000 RF
Directional Wattmeter. 100 watt plug-in

elemen ts to measure. ~""""""=V""""""""
from 25 MHz to 1 "'"
GHz. UHF con
nector, two-foot
patch cable with
connectors a nd
lugga ge style ca r
rying case.
Available with 100
watl dry terminat
ing load , ©
Wallmeters ~. IJ>
for professionals.

Code kit

$19.95

New!
QSO tape for the new exams.

Tape only

$4.95

Get prepared!
To pass the new FCC code e xa m. , you" need to identify

unusual names , places, antenna hetghts. rig types and a variety
of other items garnered from simulated QSOs.

Now you can reaDy study for the new exams with the
Kantronlc s QSO Tape! Our C·60 cassette sends simulated
"on-the-air" transmtsstons at 7 lh, 10, 13. and 15 WPM.

The QSO Tape generates sharp. crisp code to exact
Morse specification s, Just a s the FCC does . Order' your
QSO Tape with S peed -Bu ilding Kit. or separately, today!
Our other fine tapes are also availabkl at 5, 7~, 10, 13, 16 and
20 WPM speeds.

Kantronlcs Speed·8uilding Kit

KlKANTRONICS
The Lightweight Champs.

h.......-.e 91] ...2 11.S

K13 ~eftU, Il._660401

Gg CIELECTRIC COMMUNICATiONS
A U NI T O f GENERA L S I G N A L
....~ ........, 04Q1' , IEl ro?'~-4~
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CIRCUIT BOARDS
• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEGATIVES/POSITIVES
• PROTO-TYPE BOARDS
• PARTS KIT
• CUSTOM ETCH/DR I LL
We can supply many of the
items yo u need to make a P'"C
board . Send SASE + 25 cents
for catalog.

Island Antennas
Block Island, RI 02807

cu. , ,,,,, ,n'.nn•• ~y , .p.".",

A 20 M BEAM FOR
MARITIME MOBILES

g." Jdt>I _ . '
_ ., !IOOw YSWII U 200 ~Hz

, _ !5Qg 0"''''''

New from Island Antennas . . .

Electronic Sales and Development

427 S. Benbow Rd .
Greensboro. NC 27401

919-274-9917 DA Y/ NIT E

L...,o~-----o r-'

Drv.""", 01 Unarc o Indv$'''" Inc
5118~' Plan_ f'loa<l PO Bo. 2000
"-.... _ 516~

" Unarco-Rohn

U2

glad you d id !

Rohn is the TOWER FORCE when it comes to
build ing towers - look at the ex Towers
and you'll see why . ..

• HOBX Towers will ho ld up to 18
SQ . ft. antenna capacity.

• Due to design , BX Towers hold
greate r antenna loads than
competitive models.

• Can be assembled on the ground and
hinged up or built vertical ly.
section upon sect ion.

• Shipped nested

• Fabricated in U.SA

ICOM·22S OWNERS!!

P15

.- . ....0 ...
.. . ! )01

.. ........ . , C1 '"" 61
, l" l''-'~'ll'

Ge t rid of t he CB d ia l. Go to
d irect freq uenc y read-out in 30
m inutes and m inim um cost.
PACE·D IAL will do the jo b. An
eccuretetv silk-screened re place
men t d ial and enough dry-transfer
numbers to make hundreds o f
frequency com binat io ns. Tailors
t he dial to exactly the frequencies
you ha ve set-up in you r 100M.
Complete d ia l-kit and ful l inst ruc
t ions f urnish ed . $3.25 ppd.

T18

$25.95
~"' $2.00 S/H
NY ,a..d t..

~·KEYFeatures:
• Twin paddle squeeze key
• exira heavy base-non skid feel
• Ad justable conlact sp&cing
• To uch tension- c:omfott keYIng
• Smooth friction t' ee p;w:ldle moyemen i
• Handsome crinkle finis/1 base arid r ich red paddles
• Five way binding posts
• Use with nee CMOS k~er or l1II y keyer

E_.... lnc .
11 06 ~a"" Bldll.
8u11.lo "l V 14203

pI" . 51 .SO . '"
NY res , Mtd taoNEW!

Feat" ..., CMOS Ellctr<ltlie Kev-
• S'"le -ot It.e.a'! CMOS c"cu,trv
• $e lf cornplet inq OOts ond 01""00
• 001 and dash memory
• Iambic keying WIIM any lIqueellllWdd'e
· S 50 WPM
• Speed. voillme. lone contro.....de lOrIfr __"k"..
• Low cu".nl d,.,n CMOS- bot tcfV opera!,,,,,
• Oo"u xe qUl rte ,-,nch jacks tor kev. ng ""d OU tPU I
• 1'1__ e<.Jgoheil whi ,e base - woodgraIn lop
• Compile! and pottable _ 1·7,'8 .4·1/• • &-11.
• G'id blo<:~ ~evlng
• W" ed and leSled - fully gua,anleed ~ I,," ba"&,y
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HF VERTICALS
BY CUSHCRAFT

Cush(:.a1fs new mu!llband vertcar antenna systems nave been opnmrzec
lor~ operating t1aOlJw!dlll and pl'0Vl(le me 10"" angle 01 ' a(],atoon

whic h '5 essera.ar 101' long-haul 0 )( communICatIOns on tee h'g'"
t-ecoercv amateur bands ree rllgn Q teaps ...noch we<e c1es.gned

esoec.auv 101 these veneers use large dcarreee e enemenec cooper
Wire and sofirt- alurmnum aor rneiectnc capacitors the trap torrns

~;.;,;;;,:,~;:,;;;.:M;:E.T.:.~E~R~S are rnanuta ctcred trom tuarnem.wcuod I,o.. rg l a ~ s l or rmrumum
• oerectnc loss and h,gh snuctcrer snenotn. H,gh strength

6063 -T832 aturrnnum luomg w,th 00511" (1 5 mm ) wailS ,s
used to< tile verucar 'ad,ator The maSSIVe 2 me n

(50 mml 00 ()()lJ~e-walied base secnon a nd neavy-duly
phenoloc: ease ,,'sulator ensure long ~te and dural)ollly For

ma~,mum pel10fma nce ""In hm'ted space choose a
Ccsecran mult,band vert-cat all models may ee '001Of

ground mounted on a 1",- 1 '1'-' (32· 48 mm) mast

10-15-20-40

10-15-20 METERS

10-15-20-40-80 METERS

ATV-3 Cu~hna't s AT V·3 muil ioand
vertica l provroes low VSWR operation l or
bOHl s s e aoc CW on 10 , 15. and 20 meters
Matrned 10 50 ohms: bUlII·,n coonector
males "".11l STandard PL·259 Stamless-steel
hardwiI,e IS used lor all electrical conrecuoos
The ATV-3 IS 11 compact 166 meres (4 2
meters) Ian aeteo at 2000 watts PEP

"

co,

ATV-5 The ATV-5 l raflped vortrca r
ante nna sys tem nas been engmee,ed 10'
trve band ooetunoe on 80 lh.ough 10
me'NS The high 0 naps a-e carefully
opI,m lNl lor Wloe operallng bandwrdlh 2 1
SWR bandWlcrth w 'n 5O-onm feedj,ne IS 1
MHlon 10 meters. more than 500 kHl on 15
and 20 meters 160 ' Hz on 40 metees anO
75 kH! on 80 melp.s tnstrucnons are
pro voeo tor adlustlng resonan ce to your
prclc.md pari 01 th" hand. CW or SSB Bt nn.
,n coa oe: connector lakes PL·259 Nom.nat
"e!{lht 293 .ocnes 17 4 PTI('le'sl Rated at
2000 watts PEP on . 11oeocs

10 M ETERS

.,2.. 'U 29 ."..,...-<y r..~' 1

ATV·4 The Cusncratt ATV-4 tour-ea-st
vertica l antenna has bppn optmuzed If!' w,ne
ooereuoq bAndw,dth nn 10 15. 20, and 40
meters $WR 'S less man 2 1 over The CW
arc SSB segmenls of 10 15 and 20 The
2 1 SWR bandw,dlh on 40 meters 'S
appro~.maTely 2 40 _Hl may be qlJlCkly and
eaSIly adJUsted to taYQl' any part ot Ine band
Coa .,ar frTf ng taxes SO·Ohm uansro SSlOn ,ne
w'lh PL·259 connector Ove,all he,ghT 233
mches (59 mere-s t Rll!w at 2000 watts PFP

.''"'"

THE ANTENNA COMPANY
IN STOCK WITH DEA LERS WORLDWIDE

COR P 0 RAT ION P a BOX 4680. MANCHESTER. NH 03108
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mete rs.
A great many hams have

asked a bout the antenna ,
and, to so me, Tom has sent
photos . Most of them, how
ever, don't really have a
dear co nce pt ion of what
the array rea lly is - only
what it doe s to th eir
5-meters. I ha ve, therefore,
asked Tom for photos and
a dea r description of the
antenna , and this will give
you all the information you
need .

Basically, it is a pair of
phased vertical antennas
with a pair of pa rasitic
reflectors, spaced about
65' apart broadside, with
the ref lectors 20' behind
the driven pair.

Fig. 1 shows the circuit
information . The antenna
was originally vo ltage fed ,
and the box shown in the
photos contains the tuner
for protection from the
weather. lately, however,
Tom has cha nged to cur
ren t feed, thus eliminati ng
the tuner. This circuit is
shown in Fig. 2.

He has added six ele-

,..SUlATO.
00 .. 0 . CONN£CT A' ' ~ 'S po,..,

" "

I

j"""

LECTOfI

'f" ~..

"" ""
11" , .. 11"'"

• 7
,~ • • ( nl

~"

I,~" .... ,

Fig. 1. 40 meter four-element vert ical beam, voltage fed.

.'

Although t he a ntenna is
usua lly pointed down the
west coa st, once in a wh ile
Tom turns it to the east.
When he does, many an
S-meter swings to the right
toward the pin on 40

OfI'vt" U€ "€ '"

" . "'.,.. ~ . ~.. ~",.•

thi s antenna is re a lly one of
a kind . It belongs to Tom
Erdmann W70NO of Brem
erton, Washington.

The S-Meter Bender
- W7DND 's magic antenna

Jerrold S wank W8HXR
657 wittooor Drive
WashinRton Court House OH 43160

"Unique" means one
o f a kind . M an y

things are loosely called
un ique, but I be lieve that

Tom Erdmann, with one 40 meter vertical mounted on the
corner of the boom d early shown.

' IOSUC UO.
DO toO. Cc..IOE CT A' ,w,S po,.. ,

Fig. 2. 40 meter four-element vertical beam, current fed.
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re moved o ne of the di rec
tors. Thus, there a re th ree
elements in the text and
the d rawings .

His new array will be
fou r vertica l three-e lement
beams on 15 meters.

He is p lanni ng to remove
the four 40 meter a nte nnas
and rep lace t hem with two
more three-element 15
meter a rrays, mak ing 12
e lements on 15 me ters,
which is now his favo rite
band .

The 15 meter ante nnas
a re ha lf-wave verticals
voltage fed at the bottom.

•

The water in the background is Puget Sound. The beam is pointed south and the camera is
facing south. The four 15 meter verticals shown have been changed to three (see tex t).

. ," SP..c".c
~o ,...,"£

/~

" • i• •

ments o n 15 meters, and
this array is shown in FiS. 3.

Tom is shown standing
beside his creation, which
will give you a feel ing of its
size.

The boom is made of 2
x 4s,wasbuiltin1961 ,and
has gone through winds up
to 85 miles per hour . The
array weighs about 900
pounds and is supported
from the top of the 32'
telephone pole by ten
nylon ropes . At the bottom,
it rests o n a bearing, which
Tom keeps well greased .

It is rotated by hand and
has a 12' 2" x 3" wooden
piece whic h se rves both as
a' chock to preven t ro tation
in the wind and as a handle
to raise up and rotate the
array .

It is not li kel y that ma ny
hams will care to build
such a heavy boom for an
antenna, but the same pr in
ciples used here can be ap
plied to wire and masting
arrays in a fixed position.

This will be good news
for those who cannot find
the space or energy fo r
bu ried g rou nd ra di al s .
Since the connect ing wire
is a half wave. it acts as a
counte rpoise fo r eac h
anten na, complet ing the
array .

You have probably
notice d that the
photog rap hs show fou r
elements in each of the 15
meter beams. This was the
way the ar ray was o riginal
ly set up. However. the
angle was too low, so Tom

Fig. 3. 15 meter six-element vertical beam, half-wave end
fed elements.

Close view of a forty meter vertical showing how the y are
mounted on standoff insulators.
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Close-up showing 12' 2 x 35, which prevent rotation b y
the wind and which are used to tum the boom b y hand.

This photo was taken from the roof o f 10m '!, home. The
camera is fa c ing ease with the boom facing south. The box
contains the tuning unit to protec t it from the wea ther The
ten nylon lines supporting the boom are shown in this
photo,

h- I dI
,
{, ,

~,
l,~

The beering is kep t well greased and supports the en tire array with the aid o f the ten n ylon
lines.

If yo u look cl osely in one
o f the under-the-boom
shots, you ca n see the
quarter-wave stub used to
feed t he 15 met e r
antennas.

The m an ner of support
for the 40 meter aluminum
ve rti cal s is shown in a
close-up.

This array is about 3' off
the gro und, and there is no
ground connec t io n. nor are
there any ground radials.
The horizontal wire be
tween the two a ntennas is
the counter po ise system.

Tom refers to the a nte n
na as an " upside down bob
ta il ," and there is a great
similar it y between thi s
antenna and a fu ll bobtai l.

The gain is probab ly in
the neighbo rhood of 8 dB.
The angle is tow a nd the
beam width is nar row,
making the antenna bette r
for OX than a single ver
tica l o r eve n a vagi beam,
unless the beam is at least
a half wave high and three

•

•

•

I
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(

e
,ti,

"
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so I have used photos and
diagram s fo r most of my
explanat ion . I hope this
will interest many hams
who will see that there are
ways to achieve results
other than the most usual
and most expensive ways.

An antenna is the cheap
est way to get a good signal
o ut, and it al so works on
receive, whi ch is not true
of a linear. So plan a li ttle
and save a lot..

--- \...

\

"•

-

..

.- -

•
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which he received from
Graha m Knight , a li stene r
in Aberdeen, Scotland. The
signa l was qu ite good o n
40, even though the beam
was headed at 90°, whi ch is
stra ight e ast, and Scot land
is about 25° from Brem er
ton . It would ha ve been
much bette r if the beam
had been headed toward
Scot land .

They say a picture is
worth ten thousand words.

•

•.'

A view from under the boom, with the camera facing north.

Quarter-wave stub at the bottom of one of the 15 meter elements. Notice the moss on the
2 x 4 at the upper Jeft.

•
-

plete co ve rage with no
ro tat io n.

Tom said that he noticed
no d ifference in results be
tween the voltage feed and
the current feed .

All horizo nta l sec tions
are #14 wire . They are out
of phase and do not hing
for the signa l. The vertical
sect io ns are se lf-s uppo rt
ing aluminum and are in
phase.

Tom se nt me a tape

elements .
Of co urse, o ne of the

chief advantage s is elimi
nat io n of the need fo r a
towe r.

You may notice that
there is moss on some of
the 2 X 4s after 16 yea rs of
use.

The co il used for the
voltage-fed version in Fig. 1
has 17 tu rns spaced 3/16"
and is 3-1 /4" in diameter.
Since there is high voltage
across the co il, the capaci
tor spacing shou ld be the
same as in the capacito r in
your tank c irc u it . The
capac ity is about .001 uFo

The ho ri zontal wires in
the reflector are not co n
nected at the center.

The lead from the coax is
tapped fo r a 50-Ohm
match, and the capaci tor is
tuned for maximum volt
age at reso nan ce at the
feedpoint . Tune for max
imum brilliance in a
1/4-Watt neon bulb. There
is no grou nd at the ante n
na, since the shie ld of the
coax furnishes a ground at
the transmitter .

Tom's origi nal antenna
was made of 32' bamboo
poles with #14 wi re
attac hed as rad iators, but
it is now made of al u
minum masting. This may
give yo u some ideas. The
suppo rt ing pole is 32' high.
The nylon ropes are fas
tened five to eac h side.

The most notab le fea
ture of th is antenna is t he
complete lack of need for
ground rad ials or counte r
poise.

It would be rathe r easy
to make a fixed array with
pipe supports fo r the fo ur
an ten nas and st retc h the
horizonta l wires between
the support s three feet
above the grou nd , so you
co uld mow the ya rd unde r
them.

The complete antenna
would take an a rea of 65'
X 20', which isn't too hard
to get in a yard . If you live
in a corner o f the USA, the
anten na co uld be slanted
across the country for com-
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Amazingly Simple

Log Periodic Antenna

an 8-lb. • •mm: LP for 20m

Photo by Dennis Lopez

1ft 0,"

I
,,,,..

with adjacent turns
touch ing, fo r about 18" .
For t he next 18", t he pitc h
gradu a lly increases to 1/4"
between t u rns . At t his
point, switch to #18 wire,
solder ing t he connect ion.
Pitch increases smoothly

,
'"")I.T

rt e( " GLASS "">,
.. EL' .. .. , . \

•

Fig. 1. 20 meter mini-log periodic beam.
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fiberg las s fishing -pole
blanks , 6' long, 3/8" at the
base, and taperi ng to 1/8"
at the tip, are obtai ned
from a tack le supply house
<these dimensions are not
c ritica l). Sta rting at the t ip,
wind # 20 ena me led wire.

While the Vagi is the
most popular w ay to go,
fo r an ultra small anten na,
the l P seems bette r. It is
broadbanded. covering all
of 20, which is so mething a
miniatu re vag i could n't
even begin to do. Unl ike
the vag i, the LP is to lerant
of super close spacing, los
ing only 1-2 dB. Finally. the
l P's a ll-driven co nf igura
tion avo ids t he problem of
insuff icient coupling be
tween the tiny mobile whip
elements .

Co nstruc t ion is st ra ight
forward . Ei ght so lid-core

Ted Robinson KIQAR
Gf'",.,a/ Detivery
Block tstana Rl 02807

Exper iment ing arou nd
with some mob ile

whips, 1 found that four
pairs of them on a 10%
foot boom could give
usable d irectivity using log
period ic feed , This antenna
weighed 8 lbs, about half
as mu ch as the smallest
co mmercial 20 meter
beam.
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Social Events

from 1/4" to 3/4" as the
winding is co nt inued to the
base . Using a grid-dip oscil
lator, add or subtrac t turns
from the tip to resonate to
the nea rest of t he fo llow
ing frequencie s: 12.7, 13 .6,
14 .5, and 15.5 MHz . Mak
ing sure to always wind in
the same direct ion and
varying the amou nt of wire
appropriately, fabricate all
eight whips with two reso
na nt to each frequen cy .
The easiest way to wind is
rotate the pole and feed

from~ 164

mu lt ipurpose building at the
Saline County Fairgrounds in
Marshall, Missouri. There wil l
be flea markets for the OM and
XYL (tabl es-$2.00 for lirst
table; $1 .00 for each additional
table). Many prizes are to be
awarded and there will be old
and new equipment displays.
Campgrounds (no connec tions
for uti li ties) are available. The
t imetable is 8:00 am-registra
tion ; 8:00 am to 10:00 am 
breakfast roll s and coffee ;
11;30 am-lunch-all you can
eat; 2:30 pm - drawing. Tickets
are $2.00 in advance, $2.50 at
the door. For information and
tickets, write James H. Litt le
WD0BPG, 405 East Rosehill ,
Marshall, Missouri 65340. Talk·
in on 52, 28/88.

SALEM OH
JUL 23

The Kent State Salem
Amateur Radio Club will hold a
harntest on July 23, 1978. The
door pr ize will be a Ten-Tee
#540 transceiver, cou rtesy of
Ken Mar Industries; t here will
be many others for the where
family as well as a hot air
ba lloon, a ramp for whee l
chairs, and p lenty 01 free park.
ing. Wives and k ids under 12
free. XYL drawing and recrea
tion facilities availab le on
beauti ful campus. Open at 9
am ; main drawing at 3 pm. Ad
missio n: $2.00; flea market:
$1 .00; tables: $5.00. Talk-In on
146.10·.70. For information ,
write WSJPG 147.27, Mi lhoan
Electronics. 1128 West State
Street , Salem OH 44460;
(216r337-9275.

INDIANAPOLIS IN
JUL 26

The IEEE Computer Society
of Central Indiana and the Cen
trall ndiana section ol lEEE will

wire onto it.
The boom is made from

6' of 5/8" aluminum with 3'
of 1/2" aluminum tubing
te lescoped in eithe r end .
Pa irs of holes the sa me size
as t he pole bases a re
drilled in the boom for e le
ment mounting, observing
the following spacing: 45" ,
42" , and 39". An anten na
feeder su ppo rted o n top of
the boo m, cons is ting of
#16 wire spaced 2", com
pletes the array.

Varying thi s spacing will

sponsor the third annual Indy
M i cro c omputer Show o n
Wednesday, JU ly 26, 1978, from
11:00 am to 9:00 pm at the Hol i
day Inn located at 1-70 and
Shade land Avenue in tndta
napoli s. There wi ll be exhibits,
demonstrat ions, and technical
s em i n a rs add re s sing t h e
engineering , industrial , sclen
tific , business, and personal
appli cations 01 microcomputer
systems.

OKLAHOMA CITY OK
JUL 28·30

Cen t ra l Ok laho ma Radio
Amateurs w ill present Ham
Ho liday '78 on July 28, 29, and
30, in the Lincoln Plaza Forum,
4345 North Li ncoln Boulevard,
Ok lahoma City. Preregistration
closes July 14 with a lee of
$3.00; $4.00 at the door. Non
commercial flea market tables
are free in the ten-thou sand
square-foot flea market area .
Commerc ial exhibitors contact
K5MB at (405)-787·9545 or
787-9292. Tech nica l programs
are schedu led throughout the
hamfest. Many prizes will be
given away, including a special
preregistration pr ize . Ma il
prereg istrations to Ham Hen
day ' 78 , PO Box 14604 ,
Oklahoma City OK 73113.

FT TUTHILL AZ
JUL 28-30

The Amateur Radio Council
of Arizona will present the an
nual Ft. Tuthill Hamfest on Ju
ly 28, 29, and 30, 1978. Come on
out in the coo l pine country of
Arizona , and join our western
barbeque, pr ize drawings, and
tech sessions. For further
deta ils or pre-rectstretron
forms, contact PO Box 11642,
Phoen ix AZ 85061 .

KINGSFORD MI
JUL 29·30

T he 30 t h an nual U.P .

va ry the impedance of the
a n t e n n a. Nor ma lly a
75-Ghm matching section
into 5O-Qhm line will give
good resu lt s. Remember
tha t ad jacent e leme nts get
fed out of phase a nd tha t
the lower frequency whips
go with the wider spacings .
Feed is to the hig h
fre quency end , and a 12"
stub is attached to t he low
frequen cy end o f the
antenna feeder.

Wi th such a smal l anten
na, it was qu ite easy to get

tramtest. cosponsored by the
Great Northern Re pe a t e r
Associat ion and the Mich·A·
Con ARC of Iron Moun tain 
Kingsford, Michigan, will be
he ld on Saturday, July 29, and
Sunday, July 30, 1978, at the
Dickin son County Armory on
M-95 in Kingsford, Michiga n.
Regi stration will begin at 9:00
am on both days. Tickets are
$2.50 in advance and $3.00 at
the door. Saturday n ight ban
quet tickets are $6.50, and
reservati o ns should be reo
ceived by July 1. Daily activities
inc lude: U.P. net meeting ,
U.P.A .A. meet ing , YL net
meeting , AARl direct o r ' s
meeting, computers, DX and
contests, slow scan, satellite,
Rny, moonbounce, FAX, 2m
SSB, a swap and shop, and a
special discuss ion on " Anten
nas- Le g al Aspe ct s " by
George Goldstone W8AP, vice
director of the Great l akes Divi
sion. Planned family activit ies
will be held both days. Plenty 01
park ing is ava i lable. Prizes
ga lore! Talk·in on 146.25/.85
and 3922 . For in format io n,
write UPHAM FEST 78, Box
2056, King sford , M ic h iga n
49801 .

HOUSTON TX
AUG 4·6

On August 4, 5, and 6, 1978,
the Houston Echo Society will
host the annual Texas VHF-FM
Society Summer Convention in
the Galleria Plaza Hotel , just
o ff In t ers t a te loo p 6 10 at
westnetmer Ad. Wh ile primari
ly devoted to the VH F-FM spec
trum, attractions wil l a lso In
c lude mtcrcoroceescrs'mtcro
computers , the annua l Texas
champion hidden trans mitter
hunt, OSCAR communications,
and much more, covering al l
phases of amateur rad io . There
will be forums conducted by
both the ARR l and the FCC. A
benquet/dence is planned lor
Saturday night. The featured
speaker w il l be Will iam A.
Tynan W3XO, ed itor of " The
World Above 50 MHz" column

it up 65 feet on a mast
made f ro m sc ra p pipe,
whic h was clamped to the
side of the house next to a
window fo r hand rotat ion.
With this se tup, mea sure
ments indicated an fIb of
5-8 dB, an fls of 10 dB, and
a low swr across the band.
Cain was calculated to be
4-5 dB . Compared with
other beam s on the air, pe r
formance seemed to bear
this out . A bonus was an
apparent 20 dB fIb for
power-li ne noise. •

in 05T. Exhibitors will be
displaying their wares all day
Saturday and Sunday. Several
excellent pri zes wi ll also be
given away. The main prize will
be the cho ice 01 an HF rig or an
allmode VHF rig , with the sec
ond prize bei ng the rig which is
not g iven away as the main
prize. There will also be a
preregistration prize as well as
hourly door prizes. More inter
matron can be obtained by
wr iting to: FM Society Summer
Convention, PO Box 717, r em
bal l, Texas 77375.

MACKS INN 10
AUG 4·6

The 46th A nn ual WI MU
(Wyoming, Idah o, Mo ntana,
Utah) Hamfest will be he ld on
August 4, 5, and 6, 1978, at
Macks Inn, Idaho, 25 miles
south of West Yellowstone,
Montana. Talk-In on 146.34/94
and 3935. Advance regis tration
is $6.00 for adults and $2.00 for
chi ldren, belore July 25th , 1978.
Late/regular registration is
$7.00 and $2.50. There wil l be a
spec ial prize drawing lor
preregistra tion . Please send
prereg istration t o : W IM U
Hamfest, 3645 Vaughn Street,
Idaho Fal ls, Idaho 83401 ; phone
(208r522·9568.

PETOSKEY MI
AUG 5

The 3rd annual Straits Area
Rad io Club swap and shop will
be held on Satu rday, August 5,
at the Emmet County Fai r
grounds, Charlevoix Avenue,
Petoskey, Michigan, from 9 am
to 3 pm. Talk-in on 146.52. Food
services, prizes. Tickets will be
$1 .50 at the door. Campsites
nearby. For informat ion, wri te
to SA AC in care of W8IZS, Box
416, Pell ston MI 49769.

JACKSONVILLE FL
AUG 5·6

The Jacksonvi ll e Hamf est
Assoc iat ion is happy to an
nounce the 5th annual

Continued on page 2'3
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Kenwood TS 8205 for S1098
get SP-520 and MC-50 rmc
free. Kenwood T5 5205
$739 choice of 5 P 520 o r
Me SOm ic.

with Ham III ROlOr add
530.00
with Sy II Ant. mi nu s
536.00
with C ushcra f t ATB-34
minus 520.00

••••••••••••••••••

•••
1) Wilson Sy st em One •_ _ :::--=;,:~?...--__ ::.'Tribander
2) Wib on WR -5oo Rotor
3) 100 ft . RG 8-X - --__.... :
4) 100 ft. 8 wire Rotor Ca ble :
5) 2PL259-List $465 for :

•5385 •
•,
•,
•••••••••••· ,· ,

: fJe"tro" . Tempo _ wnson • Larsen . Cushcraft • Hy -Gain and :· ,• many more. •
• •
: Bef ore you buy your "ext Ham Radio "STOP" and take lime to :
: send or cau for o ur price sheets. You won ', be SO" y you did. We ser- :
: "ice what _ sell. Charge it! with BANKAMER/CARD or MASTER. :
• •• CHA RGE or we will ship C.O.D. •
• •• •• Jilll WBlJON •
• •· ,• ....NKAMIEA'CA.. D (7 115) 235.754 0 M A6TI:AC MAAOI! •· ,, ,
: :
• •

~ Amateur Radio of Rochester ~
• •
• li e!! eCOTTBVIL.L.E RD.• ROCHIE&TIER . N&:w YORK I .. ea.. •
• AS1 •• •• • •• •••• • •• ••••••• •• ••••••••• • •• • •• •• ••••••••••••••• •• ••••Ll0

WD6ESWWGGUX

L-TRONICS5546 Cathotdral o.s Rd.•
Am. teur Dept.
Santi B,rNra, CA 93111

We have a portable direction finder that REALLY works-on
AM. FM. pul sed signals and random noi se! Unique left·ri~t

OF allows you to take accurate bearings even on sho rt bursts.
with no 180

0
ambiguity . Its 3 dB antenna gain and .06 uV

typical OF sensitivity allow this crystal-cont ro lled unit to hear
and positively track a weak signal at very long ranges-while
built-in RF gain cont rol with 120 dB range permits OF to
within a few feet of the transmitter.

The OF is battery-powered. can be used with accessory
antennas, and is 12/24V for use in vehicles or ai rcraft. Th is is a
factory-bu ilt, guaranteed unit -not a kit. It has been successful
in locat ing malicious interference. as wel l as hidden trans
mitters in "t-hunts," ELTs. and noise sources in RFI
situations.

Prices start at under $175. Write or call for information on our
complete line of portable, airborne , vehicle, and fixed OF
systems.

176



The LE DEil
In the orthw e st !
ATLAS. ICOM • KENWOOD. YAESU

Come to ABC Communicat ions today for t he best solu tion to yo ur pa rt icular com municat ion
requ irem ents, whethe r they be Amateur , Two-way Business Band, VHF Marine o r Po lice Scanner.

OENTRON MLA-2500
$899.50.

, I t: ••' . •• • •, II! ••. -. . . . .
DENTRON M T-3000A
Deluxe Tuner 5349.50.

DENTRQN 160-10 AT (not shown)
Su per Tuner $129.50.

KENWOOD Transceiver
T 5-820S 160 t hru 10 M $ 109&

KE NWOOD T reerscejver
T5-520 S 160 t hru 10M $739. - ( less DG-S)

KENWOOD 2M FM
TR-7400A $399 .

A TLAS Transceiver 210X
80 Ihru 10 M $679_

AIIM T ransceiver 215X (not shown)
160 thru 15 M $679.

AT LAS 350- XL Tra nsceiYer
160th ru 10 M $995.

100M T ransceiw f 2M F M
SSB rc 211 $ 749.

ICOM Transceiver 2M FM ,_
rc 225 $299.

ICOM Transceiver 2M FM
rc 245 $499.

[! I IICOM!

•YA ESU FT·221R
2 meter FM·SSB $688.

ABC
COMMUNICATIONS A46

17550 15TH AVE . N .E. • SEATTlE . WASH . 9 8 155 . (20 61 364-8300

•
YAE SU HF SSB

FT-101 E, 160 thru 10 M $ 799.

We also handle Wilson. CU$hc raf t. HV
Gain. Antenna Special ists , K LM . e tc.
Attention Washington residents : Come
on in for excellent service in our rom
p lete Commun icat ions R epair Sho p .

Write or call for SPEC IAL tower . rotor.
a ntenna pac kage l Tn -Ex. Rohn. Wilson
Towe~. Shipping In fo : F .O .B . Seattle via
UPS. truck , o r parcel post.

TO PLACE ORDER
CA LL TOLL FREE

IN ST AT E OF WASH .
' · (800)562-7625

Wash . r• . add sales tax

Other locations : (Walk-in cu stomers only ) • Bellevue - 12001 N. E. 12th. Everett - 6920 Evergreen Way. Open Mon. th ru Sat.
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- give the birds a hot foot
with this secret antenna

Disguised Birdhouse
Vertical

20, 15, or 10 meters , also.
Si mply cut the length of the
vertical radiator to a quarter
wavelength for the center of
the band yo u want to wor k
and cut the radials t his same
length plus five percent.

The fact that a purple mar
tin birdhouse appears at the
top of the vertical is the main
camouflage sys tem. For all
practical intents and purposes
(as far as your neighbors are
concerned), this is simply a
birdhouse supported by a
metal pole. Only you know
that it is really an antenna for
a ham rig.

Everyone knows about
purple martins. These are
those wonderful little birds
tha t spend spring and summer
in the United States, raising
their families of little purple
marti ns. While they are here,
their most beneficial con
tributio n is the fact that each
day they ea t their weight in
insec ts , and they are about
the best mosqui to eradicators
kno wn to manki nd. There is
no use ru ining the ecology
using pestic ides when the
purple mart in will do the job
much be tter and cheaper,
wh il e producing no unwanted
side effec ts. After the pu rple
martins have ra ised the ir
famil ies, they will return to
centra l America during the
fall and spend the winter
there. Now the truly amaalng
fac t is that, in the spring, the
same birds will return to the
same nesting place to ra ise
a no ther family, and the
young that were bo rn last
year will return to the place
of their birth to raise their
families. In a couple of years,
you will have a colony of
purple martins that will keep
your neighborhood insect
free. About the only thing
that purp le mart ins require is
a clear flyaway zone around
the house they are nesting in.
This works out very nicely
because the same objects that
annoy the purple martins will
soak up rf like a sponge.

In the construction of the
vertical antenna, the alu
minum used was purchased a t
the local 1V shop and is
known as loc king TV mast. It

makes your neighbors' tele
vision sets star t ac ting u p and
you are tired of those an
noyi ng phone calls every t ime
you start operating, maybe
what yo u need is a d isguised
an tenna that is a super DX
anten na tha t also puts out a
respectable stateside signal.

I am sure that you have
heard the old say ing that a
verti c al antenna radiates
equally poorly in all direc
tions, but you may be in fo r a
surprise if you have never
used one. The vertical is an
amazing antenna and o utper
forms my di pole at forty feet
on all occasions an d with
some very startling results.
This is not the place to run
do wn my log and list all the
DX stat ions tha t I worked
with this antenna , but I will
say that my two-element 40
meter vagi is still in the box
in the garage. I used this
antenna in the 1976 sweep
stakes and ran up a score of
over 100,000 on fony meters
to win my state. It seems to
work great for short or long
distances, and the point I am
trying to make is, "Try it;
you'lllike it!"

My antenna was con
structed for forty meters, bu t
the antenna can be made for

dweller's antenna," but the
ante nna I am about to de
scribe is jus t the thing yo u
need if you live in an apa rt
ment or a renta l ho use where
the landlo rd will not le t you
put up an ou ts ide antenna.
Also, if th e sight of large
ante nna arrays au to matically

Leland H A gdrd KSLUW
Route 5, Box 735
St arkville MS 39159

Fig. 1.

000

o 0 0

•

wooot: .. OO" [LI "'G ~LA<:U' , ~ SU)(
S.....M;U ."0 "T IUl u o TOf'
"01' su"'o.,

Y Ou 've heard of the
"bi rd cage antenna,"

the " vertical antenna," and
the i n vi s i ble "apartment
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is a painted aluminum tubing
and cost $2.95 for a ten-foot
section. I bought forty feet,
cut three feet off one section,
and joined it with three other
sections to ma ke a 33-foot
vertical. I pu t a wooden
doweli ng rod abou t a foot
long at each joint, the base,
and the top. The doweling
was fastened to the mast with
# 8 x 1W' bolts and nuts
t hro ug h t he mast and
doweli ng. Two bolts were
used at the top and bottom
of each joint. Solder lugs can
be used under each bolt and
brai d strapping used to
jumper each joint to provide
exce llent electrical connec
tions.

The type of purple mart in
house that you use is, of
cou rse, optional. These
houses are advertised in Sears
and other national mail-order
cata logs and, In most in
stances, can be obtained
locally. They come in both
metal and wooden models.

The birdho use is best
attached to the to p of the

vertical using a floor-type
pipe flange and a piece of
doweling material about 18
inches long. The wooden
dowe l, of course, will insulate
the bird ho use for the an
tenna.

Now here is the secret of
how the birdhouse antenna
works like an antenna and
not like an rfc hoke. You will
have to pu t in a ground
system o f quarter wavelength
radials. These should go from
the base of th e vertical and
stretch ou t like th e spokes of
a wagon wheel. Now I know
you have heard of all the guys
who just stick a ground rod in
t he gro und and their vertical
a ntennas work just fine.
Don 't you believe it ! T he
ground rod is simply for
ligh tn ing protection. Forty
meter rf energy will only
penetrate the earth to a de pth
of a couple of inches, so you
mus t use a ground system,
but this sho uld be no trouble.
A minimum of two radials
will wor k, bu t, like other
things, the rule is: the more,

the be tter. Realistically, a
minimum of four radials
should be used, and eight will
wor k better. Equal currents
flow in the vertical and the
radials, so the radials are a
must.

On the radials, I had good
luck with a shovel ma ki ng a
slit in the gro un d, pushing the
radial in the slit, an d then
walking over the ground to
cover the rad ial up. Others
have had good results with
simply laying the radials on
top of the grass and letting
the grass grow up ove r the
radials. Whe n the grass is cut,
it forms a mulc h layer over
the radials, and, in about a
month, the radials are com
pletely covered.

The quarter wavelength
ver tical radiator has an
impedance of about 30 to 35
Ohms but will present a good
match to 52-Ohm RG-58/U
coax without any matching
devices . My vertical ex hibits
an swr of 1.5 to 1 at reso
nance and less than 2.0 to 1
at the band edges. This swr

across the entire ba nd is neg
ligible in terms of rf loss.

For 40 meters, the an
tenna may have to be guyed
if you experience much
strong wind in your area.
These guys can be made of
nylon stri ng an d tied to
existing trees or bui ldings .
Ho wever, for 20, 15, or 10
meters, the length is short
enough that th e antenna will
be self-supporting in most
wi nds. T he antenna can be
made of any material that can
be obtai ned locally at a
reasonable price, suc h as
downspou t, conduit, etc.

The installation is com
pleted by bu ry ing the coax
coming to the bu il ding and
then using your imagination
to get the coax into the ha m
shac k in an unnoticeable way.

All connections should be
soldered and then coated
wi th RTV bathtub sealer. T he
antenna wi ll surprise you on
40 meters, and, if you need
an an tenna tha t no one will
recognize as an antenna, then
this is the one for you . •

PROBE S
Hi Z

515.00

•
l ow Pass
515.00

10 mv@
150 MHz

II

01.
141 50 716/874-5848

$ 500
1 5 .0 0
10 00

•

• Period Measurement (Optional)
e f nput Diode Protected
• 12V·DC Operation (Optional)
• Oven Controlled Crystal (Optiona l)

± .5 ppm
e Se lecta ble Gat e Times . . 1 & 1 sec.

$249 .95
34995
399.95
5 49.95

05) 10 sec . Time Base
06) Period
07) Handle

• 500 MHz
& 1 GHz

$ 49.95
10.00
10 .0 0

MODEL
CTR·2A

• Built-in Pre-Amp 10 mv @ 150 MHz
• 8 D igi t .3 " LED Displ ay
• H igh Stab i lity TCXO T ime B ase
• Bu ilt -in VHF·UHF Prescarer
• Automatic Dp Placement
• TCXO Std. ± 2 ppm

500 MHz Kit CTA-2A-500K
500 MHz Assemb;ed CTA -2A-500A
lGHz K it CTR·2A·1000K
1G Hz Assembled CTA-2A·1000A

OPTIONS . .. .
02) Oven Crvstal
03) .43" LED
0 4} 12 V ·OC

1 us to
1 sec.

1[I]'lJlf]O~1 •
DAVIS ELECT RONI CS 636 Sheridan o., Tonawa nda, N.Y.

The New Mod el CT A-2A Series Co unte.1 ere d e,lgned end buil t t o the h lghelt n and ardl
to fUlfTll the ne&cls of co mrnarclal communication" en glneflr l n g I,bs and seriou s e"per!.
mento rs. Wi th an accuracy of + .00005% {oven option) the CT A·2A can handl e th e most
crTtlcal meaSurements and is about half t h e cost of o ther commerCIal counters.

If you need a re l iab le counter at an affordable price. the CTA ·2A;s the anSwer .

We are constantly test ing ham and
other electro nic equipment for review In
73 M agazine. In o rd er to be able to keep
t his not Inexpensive pro jec t going we
have t o sell o ff the equipment used fo r
test. M o st o f It has been used for a few
days and Is in every way as good as new .
In m any cases It Is better t han new since
95% o f t he equ ipment failures come
w ithin t he f irst f ew ho urs o f o peration.

In this case we are running a seri es
of tests o f VTR systems. using them fo r
reg ular , ham TV, 55TV. and even m ic ro
computer progra mming t ests. One of the
best we've found so far Is t he Q uasar sys
tem. but we still have to go on and t est
the RCA , lYe. ...nd m ...ny other systems
. . . so o ur Quasar Is up for sa le. We paid
well over $ 1.00 0 for the Q uasar . .. used
it for a few days and have g one o n to test
more systems.

QJasar VTR
Syst em spectelltke new $675 .
Quasar two ho ur cassettes,
each (new S25). special like new $ 12.50

M.Jor Credit e.uds Accepted.

73 M.s.:dne • reterborough NH 03458

,---QUASAR VIDEO----,
--YAPE RECORDER-

SALEI
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MADISON SUPER SUMMER BUYS

H24

$124.00
$ 88.00
$ 88.00

all ccm.
$34.95

--..... -.-..... .-..

HAL·T".

14 6 945•- ,.... -
... - ;;.I"

-~./,.....' .
• •

j; -
"HAl" HAIlOlD C. NOWLAND

WI ZXH

HAL·TRONIX
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHONE (313) 285·17B2

ORDERS OVER U~ , OO WILL BE SHIPPED POSTPAID
SHIPPING EXCEPT 0 "1 ITEMS WH ERE ACDITIONAL CHARG ES

ARE REQUESTED. ON ORDERS LESS THAN US.DO
IN FORMATION: PLEASE INCLUDE ADDITIONAL nOD f OR HANDLING

AND MAI LI "IG CHARGES,

SEND SASE fOR fREE flVER

HAl.()-600PRE (Pre-drilled GI0 board and
ponents)

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL
PART NEEOED TO MilKE YOUR COUNTER COMPLETE:.
HAL-600A 7-0 1G11 COUNTER WITH FREQUENCY
R...NGE OF ZERO TO 600 MHI . fEATURES TWO iN
PUTS, ONE FOR lOW FREQU ENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIM E BASE IS 1.0 SEC OR .1 SEC GAT[ WITH OP·
TlONAl 10 SEC GATE AVAILABLE, ACCURACY 2:

.00 1% . UTILIZES ! Q.MH. CRYSTAL 5 PPM.
COMPlETE KIT w•• , 41UIO now 12i.OO
HAl ·3QOA 7-0 1011 COUNTER WITH FREQUENCY
RANGE or lERO TO 300 MH• . FEATURES TWO iN
PUTS: ONE FOR lOW FREQUENCY AND ONE FOR
HIGH fREQUntCY; AU TOMAT IC lERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP·
TIONAl 10 SEC GATE AVAIlABLE. ACCURACY 1

.001%. UTILIZES I Q.MHz CRYSTAl 5 PPM,
COM.....ETE KIT • • • 124,00 now 1011.00
HAl·!lOA a ·DlGIT COUNTER WITH fREQUENCY RANGE
OF ZERO TO 50 MHz OR BEnUI. AUTOMATIC OECI·
MAl POINT. ZERO SUPPflESSION UPON DEMAND.
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY
INPUT. AND ONE ON PANEL FOR USE WITH ANY
INTERNALLY MOUNTED HAL·TRONIX PRE·SCALER
FOR WHICH PROVISIONS HAVE ALREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY
:t .001% . UTILIZES I Q.MIU CRYSTAl 5 PPM.
COMPLETE KIT . .. 124.00 now 1011.00

FREQUENCY COUNTERS
B, popUlar d e mand we are eonti..uainll to offer
• F.lr"bild C~... Module FCS-8 100A
(SI.lUHtecl ~tai1 $20) wtth an, purdlue of $ 9 9
or ID<In! from 1 3 adnrU.emaat&.

FREE

HAL 600PA (same as 600PR except with
pre-amp) .. . . .........•.•.......... .. . .. .... $39 .95

ATTN: RADIO CLUBS
PI.... leel I rM 10 inquire about qU&nII!J dlllCOunl ll on a ny 01 lhe HAL·
TRONIX kil . for your Club protecill. Dl llQOUnl llCl'Iedule f.nges Irom 10% 10
2S% <lependlng upon how many kll ll.1II be requ ired .

PRE·SCALER KITS
HAL-o-300PRE (Pre-drilled GIO board and all ccm
ponents) $19.95
HAL-o-300P/A (same as above but with preamp)

$24.95

HAL·TRONIX BASIC COUNTER KITS
STIlL AVAILABLE
TH E FOllOWING MATERIAL DOES NOT COME WITH
TH E BASIC KIT: THE CABINET, TRAN SFORMER,
SWITCHES, COAX FITTINGS, FILTER LENS, FUSE
HOLDER, T·03 SOCKET, POWER CORD AND MOUNT·
ING HARDWARE.
HAl.·600X (Sa m e Speci f,c.lions .. HAL·600A)
HAl.· l OO X (Sam e Speci l icetions &S HA L·l OOA)
HAL·50X (Sam' Specificalions &S HAl.·5OA)
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(80-tO HOI (Not to Scale)

WORLD'S LARGEST SPECIA LI STS IN THE DESIGNING, DEVELOPING AND
MANUFACTURING OF "NO COIL, NO TRAP" ANTENNA SYSTEMS.

half size . full performance
multi-band HF communications antennas

We're Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

80 -10 HD (NIT ) 6~' overall length , • _
. . . for 80/40 /..0 / 15/ 10 meter co erage S84•..>O

80- 40 HD (NIT) fur :ci;40~:;':~e-~f>;;'~raJ!e S6:t7;)

;\n antenna tuner required. Completely factory
assem bled and tuned specifically for the novice /
technician bands . Both models can be easily

re-tuned for higher licensf' class allocations in just a
few min utes.

HOW GOOD AR E THE MOR-GA IN HD DIPOLES? HERE A RE A FEW UNSOLICI TED
COMMENTS FROM MOR-GAIN USERS:
.1 con only git·e glo u'ing reports about it ... WA2IR~

• There is no better antenna at a"y price . . . W9QI0
. It hns gicen m e excellen t service and results . . . W6CZS

no traps - no coils - no stubs - no capacitors
MOA -G A IN H O 0 tPO LES ••• • One hell the le" lI1 h of c onvefl1i<) "el heve been del ivered. • Perm i t u'e of the fu ll c.epebi liti.. o f todeV·'

half .wave dipol... . Multi-ba"d, MUlti -frequency. • Ma"imum e ff i 5-ben.d "c ...... . O"e feed line for op.,ation 0 " a n ba"d1- • l.owHt
clancy - " 0 trap', 10edi"1I coils . or stub l . • Fully assemblad an.d cOlt!benafit anta""a on the market today . • F aS1 OSV - " 0 f aedli...
p r.tu""" - "0 m ••uri"" , " 0 c u tt i" lI. • All weather rated - 1 KW AM, Iwitchi"lI. • H ig h. t p erfo rma"ce fo r the No ... ice • _ n as the
2.5 Kw CW o r PEP SSB . • P r ovan parformanc e _ mar.. then 15 ,0 00 E"tra-Class Op .

exclusive 66 foot. 75-10 meter dipoles

andBa nk Americard, Visa.
Mastercharge are available.

WHY
mOR'Gdln'?

2200 T Sou th 4th St reet
l eavenworth, Kansas 60048

19131 682-3142
Monda y-Fr iday ; 9AM-5PM CST

• All modal. above are f urn iohed w ith c r imp /w ide r IUll1-
• All mod.s can be f ur n ilhed wi th e SO -239 f e"",le co .,. i. connector MOOEL BA NOS PR ICE WEIGH T LENGTH
et additio"al COS1 . The SO 239 mate. with the 1'Ien.dard PL -2 59 mala IMI!Iltrll I O I /Kgl I F t / Mu sl
c ae _" 1 c ab le c onnec lor . TO ord _ th is factory i"S1alled o ptio n . add the
len., ' A' aft . the m odal number. E"ample , 40.20 HO /A. 40-20 HD 40/20 $49 .SO 26/.73 36/10.9
• 15 met. models are fac to r .. tuned to rHOl'Iete at 3950 kHz . (SPI 80-40 HD 80/40 + 15 57 .50 4 1/1.15 69/ 21.0
modals a re fa ctory t u ned 10 rHOna te e t 3800 kHz . 80 meter m odal. era 75-40 HO 40/ ' . ' 2
f ectory tuned 10 resonata al 3650 kHz . see VSW A c un , ,, for o t h _ 75/40 55.00 66120.1
r HOnenca data. 7&40 HO (SP) 75/40 57.SO 40/ 1.12 66/20.1
# 16 40~ Copper W~1d wire annealed so it handlflS l ike sof t Cf)pp¥ 7&20 HD 75 /40/20 66.SO 44/1 .23 66/20.1
w;~ - Rated for ~tt'" than full legal poWffr AMICW or 7&20 HD (SP) 75/40/20 66 .SO 44/1 .23 66/20.1
sse-Coaxial or Balanc«J 50 to 75 ohm feed ,m. - VSWR undfJf 1.5 7& 10 HQ 75/40/20/15/10 48/1 .34
to 1 at most height, _ Stainless Steel /IJIrdwsre _ Drop Proof 74.SO 66/20.1
l mulatoft _ Terrif;c pfJrformsnce _ No coils or tnJps to break down 75-10 H O (SP) 75/40/20/15/ 10 74 .50 48/1 .34 66/20.1
or change under _ther conditions _ Co~/etely Assembled ready l3().1 0 H D 80/40120/15/10 76 .50 50/1.40 69/21 .0
to put up - Guaranteed 1 year - ONE DESIGN DOES IT ALL; Please wri te for fully descr ipti ve 6-page brochure.
75- ,OHD - ONL Y $,2.00A BANDI Contact your favorite dealer or order di rect from Mor·Gai n.

NOVICE L ICE NSE OPERATION. The MOR·G A IN HD Dipole is the ideal antenna fo r t he new or No ... ice opera tor . As the
No ... ice progresses to h igher license c1 asse!i, he can eil5ily re· tune t he HD Dipole 10 the new fr equenc ies of his higher
fr eq uency privileges. The HD Dipol e is t hus a one-time investment. HD Dipoles are available fo r all No ...ice frequencies.
LEAST COST. Dollar fo' dollar . the HD dipoles are the highest performance. lean can mul ti -band an tennas on the market
today . For E_ample : the 5-band 75·10 HD d ipole cos \s less than $ 15.00 per band - ao un beata ble low cost.
LIMITE D R EAL ESTATE. Where real estate for antenna ins lalla tion is limited. the HD d ipole is the ideal sol ution.
Operation 0" 8On5140 melers is now possible s ifOCl" the HD dipole is only half the lenglh a t II con...en tional half·wa...e
dipole . For ali ·.,ound operation. tha HD dipole will outperform any trap I~ed horizon tal or vertal d ipole.
~ _ lu , n__Ill "'9 ter"" ............ c.p-I"'- 50-2J9 _ ,-'or _bl~ - 53.15 add.'_ _1""..- $2.50 lor Sh"""",
" h.... , ...... .... ,PI VOU' or....
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THE TRI-BANDER:

028

+5VOLTS 2AMP
Adi uSI.bl.

+12 VOLTS .•..• . ..... • VI AMP
AdiuII.bl.

PLUS
-15, 100. 200 V LOCUR.

$15.95 EA 21$29.00
ADD $2.00 FOR SHIPPING

REGULATED
POWER SUPPLY

BELTRBNIKS
PO BOX 29363

ATLANTA, GA 30359

.,3

Of SpKi'iuriOfls Writ. To:

ROOKFIELD MANUFACTURING CO.
60-08 Meet inghouse Village
Meriden, CT 06450
(203) 238.Q355

FINALLY
Built the way a TRI·BANDER should be

• Rugged
• Seven Elements
• Three Bands (10-15-20)
• Optimum Spacing For:

High Forward Gain
High F:B & F:S Ratios

D D V E T R D N

T

\ I I
-, "'" ,

B

"

$289.95

A front panel switch permits internal TSR·2OQ Signal Regenerator-Speed convert
er auembly to electronically "gear-shift" between 60, 67. 75 and 100 WPM. All
incoming and outgoing signals are regenerated to tess than 0.5% bias distortion.
Atso available with DIGITAL Autostart (TSR·2000): Amateur Net: $695.00

--leu batteries ...,;.~._..;.;...;;;;...
a nd crystals -

ECM·58 MK·II fm modulation meter
- Now used by the U.s. Government in

eve- 50 locations
- All new unbreakabl.e A.B.S. cabi net
. 0-6 kHz peak reading linear scal.
- Operates 25 MHz to 500 MHz
• Crystal controlled for easy operation
• Audio!Scope ou tput with earphone
e Options: NICAD power PAl( $34.95

Charger $39.9 5
Writ" Or call for compl" re information. Stmd
cfH1ck or money order for $189. Shipping
preplJid in U.S. Indians residenrr Bdd 4 9j; tBitn
ru . Crytrals $7.95 each.

ECM Co rp o ra t ion
41 2 N . Woinbach Av• •
Evan sville I N 4 7711
812-476-2121 El

NEW I •for '78 •
r... # .. _ __""-
c... ..,_

$189
•

• •-

Mpc·l00OCR
Siena! Regeneration &
Speed Conversion
Amateur Net: $645.00

Mpc·l000c
Muttipath Correction
ln-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

Standard features include CONTINUOUSLY tuneable Mark and Space ch annels (1000
Hz to 3200 Hz). Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyer (20 to 60 ml). Both EIA and MIL FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals,

F3

FRECK ~"'••--.38-40 Biltmore Ave. c __f_.
Asheville. N C 28801

PHONE: (704) 252·8000

NEW-5_10_.
W l .l.! ~!REOI'~S 350A $599

~KENWOOD TR-740D S399

WANT TO TR A DE UP·
GRADE? Call us - for best
quote. Large assortment of
clean used equipment on hand .

50th Year Serving Amateurs
W4WL W4VOV

627 FREMONT AVENUE
(Po O. BOX 267)
SOUTH PASADENA" CA. 91030DDVETRDN

023

MPC-l000R/·
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
recticn & DIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·l000RjTSR-500 provides Preloading and Recirculation of t he 200 character
FIFO Memory, a keyboard -controlled Word Correction ci rcuit . Variable Character
Rate, Tee Dee Inhibit, BlankjLTRS Didd le, a Tr iple Tone-Pa ir AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·l00) Autostart mode.

- The Mpc·l000R is also available without a TSR assembly and functions as a Mpc·
lOOOC with a Triple 'rene-Pen AFSK Tone Keyer. This "Basle-R" permits future ex'
pansion with a TSR·lOO, TSR-200, TSR·200D or TSR-500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic·R) : $595.00

Your QS L will bring complete specifications, or call: 213 ·682·3705.
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DSI
~-----DSIINSTRUMENTSINC.------....

Be the one who's on FREQUENCY!!
With your OSI Counter. . .save the shop cost of tweaki ng xtats. . .
know you r frequency.. .from 160 meters throug h 450 MH z. Now OS!
offers the mos t counter fo r yo ur dol lar. Lat est state-o f-the-art
technology. . .DSI advanced LSI design far exceeds ou tdated TTL.
Go with the leader .. .buy a OS/ FREQUEN C Y co unte r and SA VE

TIME & MONEY"

NOT A KIT

MODEL 3500 $139.95 MODEL 3600A $189.95
Includes oven timebase

500 MHZ Frequency Counter 600 MHz Frequency Counter
• Includes 500 W.Hz prescaler - Not an addon
.7 Large bright - '12 inch LED Readouts
• Temperature compe nsated crys tal timebase
• Accuracy 1 PPM Typ
• Sens itivi ty 50 MvRms 150 & 250 MH z 150 MvRms 450 MHz
• Gale t ime light
• No d ir ect RF connection Requ ired
• AC or DC operation
• 50 Hz to 500 MHz typ
• Comprehens ive ow ners manual wi th comple te accurate schematics
• Factory assembled & test ed

• Includes oven compens ated crysta l Ilmebase
• Includes buill· in 600MHz Prescalar-Net and add on
• 8 Large bright - 'h inch LED Readouts
• Two Iimeba ses 0.1 sec /II 1. sec
• Resolution 1 Hz Direc t 10 Hz Prescaled
• Sens it ivi ty 20 MvRms @ 150 & 220 MHz 100 MvRms 450 MHz
• Accuracy .5 PPM over temperature
• Oven light /II Gate lime light
• Automatic Decimal point placement
• NO DIRECT RF CONNECTION Required.
• Comprehensive owners manual with complete accurate schematics
• AC or DC operation
• 50 Hz to 600 MHz Typ.
• Factory assembled /II te sted

Use it in the car or on the bench . ..take it to the repe ater stte . . .high·impact case. .. lig ht
w e ight - but rugged . . .Designed wi th the la test readily availab le LSI, CMOS, Schottky, Mecl·

integrated circuits.
NEW PRODUCTS

. 250 MHz 7 Dig it Battery operated hand held coun ter $109.95 available rmo -January.
• 3'12 Digit Bench Oegltal Mum-meter AC or Battery operated $99 .95 available mjd-February.

Stron gest Warran ty in t he Cou nter Field. ONE Year Parts and Labor we pay t he return shipping. Plus
.. . Sat isfaction gu aranteed . .. Dennis Romack . .. WA60YI ... VP-Marketing, DS1.

-------------------------------_.------------------------------------_.---------------------------------------------_..D25

TO ORDER CALL COLLECT (714) 565·8402

We pay shipping charges any w he re in
the U.S.A. UPS B rown or P.P. - CA
Residents please add 6% state sales tax.

DSIINSTRUMENTS INC.
Dlv. Diversified Security Ind, Inc.

ZipCily Slate

Name c."

Credltca,d . Ca rd exp i'al ion date S ignature _
• American Express • Ban k of America
• Mas l erC harge • VISA

------7914 Ronson Road No. G, San Diego, CA 92111------~
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"PCP TYPE • fl N'."• "-

K' no... " ...... 'u "", ,..... MWll ,_ ~ .........

.. "' .~lLI .....,......, ,,,,""1;

.... __ ••",,~. ,_ "......,"...................1-

SEE POPULAR ELECTRONICS
FEB '78 ISSUE!

'. 'U' ...... .... "'" ""U, ....,.. _ _ .. _'hI ,_..."... ,..",..,_ ,,1_' ,.. ~.............. _,.." ..
..,.. ,,," , .... _, ..,~"._~..._, """, I " .... ,

Small Pkg. 6pcs 4x6 $S.49
Med. Pkg. 4pcs 6x9 $6.9S
Large Pkg. 3pcs 9x12 $7.95

PCP _TB_"-""
.. ttl ....

. "" . I I -

REGULATED POWER SUPPLY
• f ully regulated. dual protected. 138 vcns

• lIIummated on/otl switch
• Hammerlone m etal case

33Amp (30 Amp continuouS) .. $119.95
20 Amp (16 amp coot.) $74,95

8 Amp ( 6 amp. cc nt.j 53995

TIMES CABLE
RG·8tJ · 100 mutnptes 18elll.

RG -213U - (Non-contam on ll llng jacket)
- 100 multiples 22C1lI.

'J>" Aluminum Jacketed baedrme - 1S ohm.
1000' rolls only 29C1ft
P L259 connectors .... __ 25fSOc; ea,

or 100/4SC ea POSTPAID

UNIVERSAL TOWERS
SUPER DISCOUNTS -

S.A S, E for brochure and prICeS'

$end S .... S E to< lKl<lll(N'lel Informatlo.' Inclu<le ""p
P"'O Cfla'lI" ",ltI ctoee' or money or<let lOt>",

'noclenls a<ld •.~% ..._ 1.....1

JRS ELECTRONICS
P.o . Box 1893--Cincinnati, Ohio 45201

S-F AMATEUR RAD IO SERVICES
.38. KEYSTONE AVENUE ' C ULv ER C ITY. C ALI F. 90230 - PH ONE (21 31 B31·..a1O *

533

· .. at last . . .
your shack organized!

A beautiful piece 01 furniture - your XVL will love it!

$13995 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shell for your
viewing comfort and ease 01 operation.

FINISHES: Walnut or Tea k. Stain .
AlSO ava i lable in Unfini shed BIrch, $124 ,95 .

Add it lOl'l8l lnlormatlon on Request

c neces. Money Orders. BankAme, ic&rd
and Maste. Cha rge Accepled

Fe,S Culoe'City. ( In Calif, Add 6% Sales Tax,)

*

DRAKE-ICOM-KENWOOD

REGENCY-TEMPO-DENTRON

1465 WELLS STATION ROAD
MEMPHIS, TENN. 38108

PH (901) 683-9125--685-8461

SCUm ?2".1C & Speltcee

c:tectecltiC.1

~ /)

lEY
~~a~,C~. ,•• 0, lOX 3506 moo

GOOD PR ICES
Same d.y ..,yju ~ New Merch....dise - No Surplus

Linear ICs

UA5~S T_ II mDrdlp S 45 ....
CA3140 4 5 MHz_, bond op ....p lllIUI'Iid,p S I ,2(I e.o.

Electroly tic Capaci tors: 1"'__ " __1

•
IOuF35V ....;.1 .15 ... , 100 uF 2~ V .~",I .25 . a.
47 uF 25 V . xi.l .17 .... 220 uF 2~ V .~..l .3 1 ....
lOOOuF25 V ....l .55 ..., ..?Our 2~ V ,~i.oI ,32 ....

Transistocs:

MPS 22:22A 25 ... 5;<Sloo .,,~ 25 ... 5;<SlOO"","',. 25 ... 5;<s! ,00 .,,"" 25 _ 5IS I.OO

s...d che<k Of' mODey ardor . N.Y,$. ..-..,. ocId .."" ..... lAX.
SI. OO ""ppi"'l ud Jyndl ir><;l ch.,. (Dr ....J•• Wldo, S1S.OO

Send 2S fur co mplete liS! u f mct<h. nd i...

$5.00 minimum order. "4

Authorized Dealer

CALL OR WRITE

FOR BEST DEAL 539

TOUCH TONE - SPECIALS

~ ..
II
\ii.

RETAIL
_'00 T. _liNo ........,- ,--

~"""'_ .".; '" ...... -00- ... 11 ..• Sl'9.SO
-...100 " . rrr, ". ~, " 1>....0"

'w- I ....., "... •- • •..••.. •... • •••• ••• S27 .SO
_. '0$ - • - ' 00 "'th _......,"' or_I". II...... -~. i t . . . . . . .........•... • • • S33.&O
"""'. 1 10 - • -- '00 M ".-,pUke• .", .",,,n'ierfl_

COOI>I• .. . . • • . . , ... . . . .. . .. S39.r.o
"' <>d .1 " A.u'o",..k: ".n"",I"" Il -V i<'\l

...d d.l.y . it . . • • • • ••..... • S '"ta I>" tton '-' 'on. ".... '.COn d ;" o n . d ..It.. 00 ,.

........ tv .•.•.••••••. .•... S ''',OO
To..... To... _ tl.... Ioin. •••• S " ,26"- T....... To........ "_.... . . . . S ' .n

ITT :W7C II S...,_ To ..... T_ interCom
...i _ f or .ut<> ....... .. _ •. • S1 10.00

-~ - " ~"- Toud> -r••
"- --- •• _.. -......1 _ _ It... Qu... tltv •..• S I0.00

F Ior;o. , . _ .. """ ,,'II ......... F OB LO'nbu••
.... lo~ .... •11_"" -0""'''' ....,... 01 S2ft.OO or
m • • Oth... Inc lud, St .oo 00.........." tl . n<lll"$.

TELEPHONE EQUIPM ENT COMPANY T3'
Poll Oft"" ",. S'lt> Lot"'.,.. ,....0<1. Jl''8 1<lI,., 718-1al



CUSHCRAFT
ATB-34

, 4BTV

~
'....._ 0...... ,• • ,.

82.95
13.50
26.50
57.95

199.95
29.95
47 .95
3 1.95
47.95
14.95

209.95
169.95
189.95
129.95
239.95
57.DO
84.95

239.95
185.00

Special
$189.95

249.95
169.95
279.95
129. 95
74.95

239.95
32.95
54.95
34.95
54.95
15.95

99.9 5
15.50
30.00
67.55

249.95
199.95
219.95
144.50
279.95

67.00
97.00
12.95
16.95
19.95
26.95

259.95
199.95

Regular
$232.50

310.65
206.50
335.25
151.8 5
92.25

HY·GAIN
Super Thunder bird
3 ete . 10. 15. 20 Mtr. beam
2 ete. Quad 10. 15. 20 Mtr .
3 ere . la, 15. 20 Mtr. beam
Hv-Tcwer lQ.80 Mtr. Vertical
lQ.40 Mtr. Trap Vertical
10-80 Mtr. Trap Vertical
3 ele. 2 Mtr. beam
5 ete. 2 Mtr . beam
8 ete. 2 Mtr. beam
14 ete . 2 Mtr . beam

CUSHCRAFT
4 ete . la, 15.20 Mtr . beam
2 Mtr . Ringo Ranger
2 Mtr. Twi st
10 ele. Twist 2 Mtr .
20 ere . Twist 2 Mtr .
Mounting Boom

HUSTLER
10-40 Mtr. Trap Vertical
75 Meter Resonator
75 Meter Super Resonator
6 db. 2 Mtr. Base Colinear

MOSLEY
3 ere. 10. 15, 20 Mtr. beam
6 ere. tn, 15. 20 Mtr . beam
3ele. to, 15, 20 Mtr . beam
Bele. 10 . 15. 20 Mtr. beam
3ete. 10, 15, 20Mtt . beam
40 Mtr . add on

ATB-34
ARX·2
A 147·20T
A 144-10T
A 144·20T
A 14T·M B

4BTV
RM·75
RM -75s
G6-144-A

TH6·DXX
THJ.MK3
Hv-Ouad
TH3-Jr.
18 HT
14AVO/W8
18AVT/WB
203
205
208
214

Classic 33
Classic 36
TA·33
TA ·36
TA·33 Jr .
TA·40KR

WILSON
System One 5ele. 10. 15. 20 Mtr . beam
System Two 4 ele. 10, 15, 20 Mtr. beam

CDE ROTORS
Ham I II $125.00
T2X Tail Twister $ 249.00
CD·44 $ 105.00

Call for SUPER price on Consolidated Tower and Berk-Tec Coax Cable
RINGO

Open seven days a week RANGER
18HT

Commun~~!!!~t!nsCent~! ~ -_. ~
443 N. 48th, Linco ln, Nebraska 68504 In Nebraska Call (402)466 ·8402

18.



$4.95

COAZ·BELft

SPDT-1l5....C- 1OOW Rf

SHe Co," ," . R f E,

$1.00
1.25
3.00
4.95
3.00
1.00
3.50

• 7400 TTL Sedes I.C .'s, Lnears,
Voltage RegulalOrs

• Uoed Test Equipment
• Continenlal Spec . Sockets & BusStrip,
• Oatak Corp', Complete Line of Photo

Etch Supplies
• I.C. Sockets, Ribbon Ceble
• Capacitors, LED's, etc., etc .

BRIGHTEN YOUR SHACK
IMPROVE YOUR CW

with the new Shayne)' keybase.
Keeps your wrist up where it
belongs!

PI_ "",tlld.~.~

--------------~------------- - - -
Write Jor o ur FREE flyer. Conta ins
bundreds of different ite ms:

CONNECTOR ASSORTMENT

525.00 $23.50 oo,h
Po.t po id 101< o f lh' e"

Inc lud"" 5 · PL2 59, 5 ·S02)9. 5 .UGI15, 5 ·UGI76,
2 . PU58. I· OM, I· M358, 2 · M359, I · UG2SS,
I · UG213, 2 · PL2S9 PO , 1- 1021 .20. I . Lightn;n",
Arr" . lo, .

1'.1...., Ch.o,,.. & v .... acCfIP'fKi /S.na'Of Fr• • Ca,. IOfj

COAKIT
P.O. Box 101·A Dumont, N. J . 0762.

C;rcie CZI on Re-ede, S"", ice Cord

~"'---------'tfJ>.c -. ---- ...-':, -, \...~~- \--..... ../""--_.:..'.......
White, black or grey base-S7.95
ppc.
MatChing or brass callplate-add
$2.00
Brass code key installed-add
S5.00
(PA residents add 6% tax)
ORDER NOW FROM:

Shavney Imports
111 S. Easton Rd.

Glenside PA 19038 S45

R18

TBUlrOIlllEBS
l1SvAC
12 V .2 A
6.3 .6
12.6 ct 3
17.7 4
25.2 cl 2
36 cl .065
40 ct 2

OJ

•""".

_._.

,,• •'----

-

ELECTRONICS

-

2.5 MHz Frequency Counler
Kil CompIele k4 "" Clse 537.50
30 MHz Frequency Counler
Kil CompleIe ldllesl Clse ~J.75
P!ecaIer k. 10 350MHz 519.t5

Stopwatch Kit $26.95
Jill ilo doQIt billtery operillld 2-5 rOII$
3,276ll MHz gySIiIl llX1ll'ilq' r_ 10
59min •59S1C., 99 lilOO SIC TIftlIS SIll ,
SIlliI_ Tl)4or 7205 dlop . ill CCI/I'IIlO
nenlI _ case, hi _ ~_IX: CISlI .... beleI. 1$.•

Aulo Clock Kit $15.95
oc c:lodl . !Ill 4· W' "'SllIIYl IJia
'-iIboRiII UA-1 0t 2 moduli IO'IlIl aa.m
opIlOll , Inc:Iul* Iighl .--. crySIiIl
bmebiIsI PI: boInh. ",Iy te9'f1llid .
camp. it'IShvm. Add $3.95101 buutIIuI
lliIrto IJfiIY CISe Ilist:...... In)""*i

Clock Calendar Kil $23.95
CT7Ot5 direct dnve CI'IIP 0Is0Uys Oate
iIlId l ime on ,&" LEDS ..1t!I AM·PM itId~

caw. Alarm/don feature indudeS buz·
~. ComplIIle MIll ill PiI'lS. _ suPOI'f
iInd illSll1K:lions. "" ClSe

60 Hz Crystal Time Base
Kil $4.40 Conmli dIgItal Clocks
trom "C ~nt frecluency to crystal hme
base Oulsl;mdlng ICCUfacy !(it indIICIes
PI: board . MM5369, crystal, 'nJstors,
ea ~citof$ and tri mmer ,

----_ ..,,_ t ......--- ----- "_..-.--- ,...- ,- ... __ ...- - .-- ....-_ _ h i. • • _ _ ..--- ,. _ "' ..-• _'~I " " _ .__ I . _ _ ..---.- ---_ _ . _ I . _ .. •...-_.._. -"'....-- ".-..... ""_ .. t OO _ ....__... '" _u
•"....... _........ ...... """-" --- ".._.._,.......... ....... ,. n... ,..

- - ,oo-_..... ...._ . ..." I.,,- .,. .. ,..eI... I •.. ...-_.. .. ,_...... ..-_.._" - ,..... .....-
:::""':" __ ," :::'; it m. ','
_... _ " " ""<0 ,_ ....... -_ .. ",.. « .. tI.-""-'" ... " ""',...,... '"' .. ,._ .. , Olm"" ...... ,_.... ........ .- "",.,. "" .. ,
"""--~--- "'" '" .. ' ..... .. ....... .. ,,,•• '..... 0:.'"'- 1"' ·'·...,......_....... = " "' .....
-- ,.. .. ' u. ",._....._n. ....''''_ ..... _-_._ ....- ..JI"_"" " 000_ , ..---_._- ,,""- .,.
..-..0_"" '_ " 1" _ '....--., .'.... ._....- .
" . _ " ," .. ",,0-;_ "',", -,,, ... ",".... t.,_ .... ._ ,'" .T.. ....-_."""" ",,,""""'"_. ~ ..-""'.._ ., "'........_ "".- _.. "'.

".••::;
••••••••••

Be Old Fashioned

TERMS' $5 OOmill .onlirU .S. Falllls. &Jill resill,lIls.lIlI6' til. FREE: S.1I1110' rour copy 01 olr NEW 1.7.
IIntAm.ntlrlll"1I Muter Chlfl' Ice.pt.lI. QUEST CATALOG. Inclille 2oCi' lI,mp.
Shlpp'lIg tlllfin will lie IIIII!II on d11f1' tarns.

Nol a Cheap Clock KII $14 .95
InCludes rverythulg eXce(lt use. 2-PC
tloarojs 6-W LEDo.spliys, S3 t4 clock
clip. translonntr . JI COIflIlOIlIIllS ancl lui
IIlSlnK:S GI"", and 0fIfI0I displays aI$O
-.I, same ~ . ,..... lII. rI. $21.t5

DigitalTemperature Meier Kit
Indoor and OVllloor S..,tdIn bad< ilnc!
lorth 61n lltul, ,50" LED ,.ildouts .
JtotIWlQ lIIle. _ 1iIlIIe, '-eeds no iIlldI
boniIIlliIrts lor compllle. t.. operillOOll
WlI-.- tOO'1O +2OO"f .• or IIQuocI
Vtry _e Colnp "$I 13' t5
geMtul ....dwood me.berei 511 .75

Try it
Belare lau
Buy it

~@)OIID@J~@&~ ~~g~~y
185-191 West Ma in Street . PO Box 88
Amsteroam . N Y 12010 Te l (5181 842-8350
JU$! 5 minutes from N .Y. Thruway - Ellil 27

NiCad Ball . FillrtCharger Kil
o,.ns SIlOr1eIl CIb t!IIl _I JIGliS iI
drilrQlIPCI _ dlilrQlS lIIIm UCI ....
0I'It Iat " 11lII 1lI'!S' IllSfrllC SJ ,n

71 IC Update Master Manual
1918 IC~ Misw lib..... S31,.
CompIh It _ ... 2115 PCI M&
ler "era guode 0... (2.000 crvu
1. 1Il..... fnIt ~..-va tlvough
191! . 001I' 't postage S3 50 Foretgn
SIS 00 11nIII 19n ...... '*'-'t 515,.
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funds to protect the fut ure of
amateu r radio, whether It be to
garne r the votes of emerging
nations at the ITU, to thwart the
blundering of the FCC, or even
to Counter predatory attacks
from the likes of a Cooper.

Since Jordan is one of the
best examples of the value of
amateur radio as a medium for
the development of a technical
body, I should th ink that a Mls
sion would fi rst go there and
get famil iar with the situation
wh ich was set up and how It
worked. I would be surprised if
King Hussein would not coop.
erate with such a group and
perhaps put in a good word to
help them meet at the highest
levels in some other countries.

Wit h that excellent back.
grou nd, the Mission would be
on firm ground in ta lk ing with
th e leaders and talecommunl,
catJons m inisters o f ot her
countries. We might be able to
find out from our State Depart.
ment (and perhaps even from
th e CIA) what funds are avail .
able from the U.S. to back up a
Mission ... with such things as
ham stations fo r youth clubs.

The eff ects of such a Mission
could snowball . Even a few sue.
cesses could be turned Into
tri umph through publ ic rete
tions and promotion. Once a
few countries have agreed that
this is a good idea, it will be
much easier to sell others on It,
and such a movement could
completely rew rite the present
handwri ti ng on the wall .. .
~h i ch Is e~ceed lngly grim. The
fi rst few vret ts will be cri tical;
from then on, less experienced
teams could follow up and
make sure that every voting
country of the ITU Is visited at a
high level.

The important th ing is to get
started as quickly as possible
... like this summer. If we wait
much longer, many countries
wi ll have firmed up their WARC
proposals. It is much easier to
stay ou t of trouble than to try
and get back out of it after
you're in. Getting countries to
change their mi nds, once set , Is
much more difffcult than pre
venltng the setting In the fi rst
place.

fun ho bby plus th e opportuni ty
to make their own way as far as
they want in t he world, an op
portunity wh ich Is available to
very few in these new ccu n
tries. The ham manu factu rers
who participate would have the
possibilities of greater sales of
their equipment as these mar
kets open. And amateur radio
worldwide would benefit from
having another country support
it at the ITU, plus a lot more OX
contacts .

One additional benefit for
any small country Is the unique
ability of radio amateu rs to pro
mote their country. A Stanford
study (distributed by the ARRl)
showed that the re are more
people listening to rad io
amateurs on the shortwaves
than to the shortwave broad.
casting stations. Amat eurs
could have a significant effect
on the tourist trade In a coun
try, just by talking up the cou n
~ry and inviting anyone listen.
109 to come and visit. There is
nttte correlation between gov.
ernment shortwave broad
casting and tourism, but hams
do bring in their worldwide
friends like a magnet.

Mounting a Ham Trade Mis
sion is not going to be mexpen
eive. While it is true that In the
long run such a Mission might
benefit those who participate
In it to some degree, so will all
of the manufacturers benef it
for a developed ham market is
anyone's game. There is good
reason for every amateur manu.
facturer and dealer to Support a
Hambassador Trade Mission
program. Without ham bands
you have no business, and has
anyone come up With any other
plan for protecting bands?

Just between 73 and QST, I
count about 230 different fi rms
In the ham business who are
advertiSing , and that's just for
one month. If each of th ese
firms put up $20 a week toward
th e Hambassador program , we
would have $19,933 a month
available for getting amateur
radio going in the third world
countries, and enough left over
to do one whale of a job of lob
bying in Washington and see
ing to It that nothing l ike the
linear amplifier disaster hap
pens again.

If you think this is a good
idea, you might drop a leiter or
aSlcard to some of your favor.
ne manufacturers and can your
local ham dealer and see If you
can get them to get behind
such a plan. No firm that is In
business can be hurt by $20 a
week, and any firm that Is too
stingy to help get amateur
radio over a very rough spot
does not deserve your support.

The Amateur Radio Manufac.
turer's Associa tion (ARMA)
should , I th ink, include dealers
in their group and solici t th e

EDITORIA L BY WA YNE GREEN

get the leaders of these court
tries to understand the 'moor
tance of amateur radio to them
we'll get our bands . . . and
more.

So what are the benefits of
amateur radio to emerging na.
tlons? Firs t , there Is thei r
almost unbelievable need for
local people trained in elec
tronics and communications
Without amateur radio as a per:
sonet Interest, It is very difficult
to get people to take the time
and effort it requires to learn
electronics. let's face it, there
are a lot of easier ways of earn
ing a liVing.

Without native people to help
Install, service, and operate the
telephone, radio, and other
communications systems, a
country has to pay such In
cre~ible salaries to bring in
SWISS and German techn icians
that they end up with very little
communications. The whole
world Is going electronic -ra.
dlo and computers , micro
waves , satellites -without
these modern systems a coun-

• •
try Just can 't grow and keep up
with its neighbors.

Amateur radi o clubs for the
teenagers can spark the en
thusiasm which will result first
in hundreds and then tho u
sands of hams, people interest
ed personally in electronics
and communications- the very
~st type of. people for a grow.
109 country and an invaluable
asset. A country should begin
to see the first benefits from
such a program within two
years of its tnceotton.

A Ham Trade Mission could
encourage these emerging na
tions to set up a ham station in
each of the youth centers, com
plete with a traveling teacher to
instruct the prospective hams
on a once-a-weak basis. The in.
vestment for a country would
be miniscule compared to the
benefits. The Mission would
cooperate to provide a set of
rules and regulations wh ich
would be tailor-made for the
country and which would en
courage youngsters to get their
ham licenses and progress.
The Mission could also arrange
for tea ching materials for the
prospective hams-In their
native language.

The nice thing about It is that
everyone involved Would bene
fit. The countries would devel
op a low-cost supply of trained
technicians and eventually en.
gineers. The kids would have a

Coach Inn ... see you

f rom page 51

Royal
there.

HOW TO SEll
AMATEUR RADIO

The secret to survival Is to be
needed .. . to be important.
The small countries which
make up the bulk of the votes at
the International 'rerecommum.
cations Union (ITU) do not, in
the main, understand amateur
radio. Those who do not con
fuse It with CB often think of it
and put It down as mainly an
American hobby.

Put you rself in the position
of the king or president of a
small country. Your shortwave
broadcast ing people are rate
Ing hell because they can't get
a frequency which is in the
clear to broadcast news and
cultural programs. Business
men are raising the devil be
cause they find it impossible to
get clear channels for com.
munlcations between their of
fices and their trucks, ware
houses, etc. Your phone ser
vice Is lousy because there is a
shortage of frequencies for
that. With all these pressures,
how much support Is your gov
ernment going to give to an
American hobby group which
wants to use these valuable fre
quencies for playing around?
You got the picture?

Oh, we can talk all day about
emergency communications,
but a cou ntry wit h two hams is
not going to get a lot of help in
any emergency. That is Irrele
vant to them.

Sure, radio amateurs have In
vented and pioneered most of
th e communications tech .
niques in everyday use. But
these countries are not in
terested in more rnventrons -c
they want spectrum space and
they wan t it right now and hang
next year or ten years from
now.

Radio frequencies can be
rented and sold, so they are a
nice source of income. When a
single communications chan.
net can earn over $1 million a
year, why on Eart h would a
country want to just plain give
that channel away to hams?
That's nuts.

There are several reasons
why t hese small countries
should support not only the
present ham bands, but help us
to get more .. . and these are
extremely Important reasons
for these countries. It we can

• '.7



CONT ESTS

Oscar Orbits
The listed data tells you the time and place OSCAR crosses

the equator in an ascending orbit for the first t ime each day. To
calculate successive orbits, make a list of the f irst orbit number
and the next twelve orbits for that day. List the t ime of the l irst
orbit. Each successive orbit Is 11 5 minutes later (two hours less
five minutes). The chart g ives the longi tude o f the fi rst crossing.
Add 29 ° for each succeeding orbit. When OSCAR Is ascending
on the other side 01 the world, it will descend over you . To find
the equatorial descending longitude, subtract 166 degrees from
the ascending longitude. To find the lime it passes the North
Pole, add 29 minutes to the time it passes the equator. You
should be able to hear OSCAR when it is within 45 degrees 01
you. The easiest way to do this i s to take a globe and draw a cir
c le with a radius of 2480 miles (4000 kilome ters) from the home
a TH. If it passes right overhead, you should be ab le to hear It for
about 24 minutes total . OSCAR will pass an imaginary l ine drawn
from San Francisco to Norfolk about 12 minutes after passing
the equator. Add about a minute for each 200 miles that you live
north of this nne. If OSCAR passes 15 degrees from you, add
another minute; at 30 degrees, three minutes; at 45 degrees, ten
minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz downl ink,
beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downli nk , beacon at 145.972 MHz.

from page 15

State. Object is lor all stations
outside the 7th WIVE call
districts l o OSO as many 7-land
WNE stations as possible in a
maximu m 0130 hours out of the
tota l 3&hour contest period.
The same station can be
worked on each band.
EXCHANGE:

All WNE stations (including
KH6 and KL7) transmit RS(T)
and state or province; foreign
stations transmit RS(T) and
serial aso number.
SCORING:

On each band, 7-land sta
tions get 1 multiplier tor each of
t he 50 US s lates and 1
multiplier for each Canadian
prov ince. All others get 1
mult iplier for each state or pro
vince worked in the 7th WNE
call districts (on each band).
7-l a nd inc ludes: A l a sk a ,
Arizona, Brit ish Co lumbia
(Ca nada) , Idah o, Mon t ana ,
N eva d a , O regon , U t ah ,
Washington, and Wyoming.

Power multipliers are as
follows: 500 Watts de input or
more ~ multiplier of 1.00; 300
to 499 Watts de input = 1.25;
100 to 299 Walts de input =
1.50; less than 100 Walts de in
put = 2.00.

Final score is total valid

IHam Help
I am look ing for a schematic

and manual for a model H21-1Q
Motorola nandre-tende. I will
gladly pay for a photocopy.

Robert D. Houlihan N9DH
497 E. Second St .

Galesburg IL 61401

I am interested in contacting
a ham who shares my interests
in radio and electronics and
model ra ilroad ing in order to
set up a 40 meter sked .

Paul Braun WD9GCO
PO Box 32

Steeleville IL 62288

I need schematics 5030089,
5030494, 5030683, and for the
ac P.S. for the In Mobile Tel.
MT-600.

Dick Haskin W6KEC
149 Mauna Loa Dr.
Monrovia CA 91016

I would like to obtain Ihe
book let " AN/ARC·2 Co nver
sion , " wr itten by Roy
Palenberg. I recentty saw this
advert ised in the June, 1963, 73.
I wou ld also appreciate any
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csos t imes aso poi nts times
tot al sum of all muttfpnere
t imes the power multiplier for
your station. aso points are 1
point per aso for 7-land sta
tions includlnq other Hand
asos; all others score 5 points
per 7-land a s o .

ENTRIES & A WARDS:
Cert ificates of performance

will be issued to the top scores
in each state, province, and
country for single class opera
tion. Certificates issued to top
multi-op station in each WfVE
call distric t. All entries must in
c lude a sen-prepared log sheet
with separate sheets per band.
Each log must show tree,
mode, date/t ime GMT, station
worked, exchange sent and
received, and points. Each en
try must inc lude a completed
summary sheet; for stat ions
with over 100 a so s, a dupe
sheet for each band must be
submi tted. Dupe sheets are
sett-preceredt All entries must
include a business size SASE;
foreign stations may enclose 2
IRCs. Deadli ne for entry is
Aug.1. Mai l en tries to: NAS
Wh id bey Is land AR C, Bil l
Gosney WB7BFK, 4471 40th NE
St. , Oak Harbor WA 98277 USA.

Summary sheets and contest
rules can be obtained from the

info on any other articles writ 
ten concerning the conversion
of this radio. Any help would be

above add ress. Please include
an SASE1

THE PONY EXPRESS
CERTIFICATE

This award is bei ng reissued
by the Missouri Valley Amateur
Radio Club, Inc. The certificate
will be available to any ham
working the HF bands. This cer
tificate is not affiliated with any
other organization. To qualify,
US amateu rs must work 5
MVARC members, then send 5
cst.e confi rm ing contacts plus
two 134: stamps. DX amateurs
must work 3 MVARC members,
then send 3aSLs plus 1IRC. All
aSLs should be sent directly to
the certificate manager: WBtl,
PO Box 141 Station E., St.
Joseph MO 64505.

Member stat ion s to work are:
WB0LVW, W0NUT, K0ER D,
WBfJ\NXD, WBI'NRB, WD0BBH,
WB0MGa , W(JYVJ. W Bf)ZLM ,
W BtlVRA, W BtlHNO, WtJGC,
WBMXE, WBtlWKK, WDflQ EJ,
WtlPW H, WAtlCH E, weoa,
WBOHEF, Kf)CWa, WB0Vay,
WB0ZLP, WtlFXD, W D0GEK,
WtlHRL, KtlUaH , WB0VRD,
WB00 VZ, WB0PKJ , K0ZMZ,
W AflRTT, W0FXY, W B0EYJ,
W BezLO.

CANTERBURY AERO CLUB
AWARD-JULY, 1978

Contact any station and use
the las t tetter of the callslgn to
make up the words "Canter
bury Aero Club." All stations
must contact at least one ZL3
station with additional ZL3 sta-

greatly appreciated.
John P. Centers

514 S. Pine 51.
Wapakoneta OH 45895

I wou ld like t o get
schematiclservice manuals for

t ions used as bonuses to fill
any gaps. Each station may be
used only once for the award.
Use all bands, all modes; also
ava ilable to SWLs. No a SLs reo
qui red; send cert ifi ed list only
to CAC Award, PO Box 1733,
Christchurch , New Zealand .
Cost is 50¢ tor ZL, $1 overseas
(award airmailed). Applications
must be rece ived before
November 1. Award period is
the entire mont h 01 July, 1978!

Note: Overseas stations can
claim the Christchurch award
also at no additional cost if
they contact 5 ZL3 (c trrtst
church) stations; VK contact
10.

JEFFERSON DAVIS
MONUMENT AWARD

The Pennyroy al Amateu r
Radio Society will be operating
portab le from the Jefferson
Davis Memorial Park on June 3,
1978. This cert ificate wil l be
issued to any amateur pre
senting written confirmation of
contact with a PARS member
during the aso period, or any
ten KY amateurs du ring the
year. Awards may be obtained
by sending $2.00 and your aSL
cards to PARS, PO Box 1077,
Hopkinsville KY 42240. Your
est.cares wlll be returned with
the award. The aso period
begins at 1400 GMT June 3 and
ends 0500 GMT June 4. Fre
quenctee to be monitored are
as fol lows: Novlce-3.740,
21 .240, 28.104; General-3.970,
7.270,14.310,28.610.

Hewlett-Packard model 150A
scope and Hewle tt-Packard
model 4000 ac VTVM. I am wtu
ing to pay a reasonable price
for these manuals.

John A. Poplawski
PO Box 1708

Killeen TX 76541

011:0I, 10""11I104."" 1_

Orbit ••• T.... l."t.d.
lJ.n.l IGMT) olE...

c.oosi.. oW

16203 800 t 011.:48 re.a
1$2 ISAbn , 001.:09 61.2
,om ... , 0108:2fi 1ot,1
162"0 Bbn • 0001:"6 ...,
16253Abn 5 0102,001 m
16265 Bbn , 0001 :24 ...,
16278 8bn , DOS5:.1 11.6
1629 1 Abn , 01 49:59 85.2
16303 Bbn 9 0049 :19 10. I
16316 Boo tn 01 43'37 '"16328 AOO " 004257 '"16)41 Bbn " 0137 :1. '"16353 800 " 0036:35 ee.e

""''''''' " 0130:52 "'.5
16318800 " 0030:13 '50
16391 8bn " 012. ·30 la.
16403Abn " 0023 ,50 '"16416 Bbn " 0118:09 77.4
1&428 Bbn " 0017:28 62.2
1644 ' Abn zo 011 1,45 75,8
16453 Bbn " 001 1:06 50 '
16446 Boo " 0105:23 1• .3
16418Abn aa 0004:44 ss.,
16491 B " 0059:01 122
16504 Bid " 015318 sa,
15516 Abn " 0052:38 71.1
16529 Boo " 01046:56 ".,
16641800 " 0046:17 ese
16554 Abn 29 0 1<10:34 '"16566 Boo '" 0039.54 ".



Store Hours
Mon. - Fri .

9 e .m. - 5 p.m.
Sun.

1 p.m. - 6 p .m.

Yes!! Now we are authorized dealers for

We also carry:

Yaesu. Drake. ICOM • Dentron • HyGain • Wilson. Ten-Tee

Tempo. Swan. Standard. KLM • Larsen. Cushcraft

Newtronies (Hustler) • B & W • CDE • Shure. NYE

Pipo • Beldon and others.

1. Credit cords Welcome (exce pt "ca sh dea ls" )
2. Trodes invited.
3. Fast - to your door - delivery via UPS.
4. lorge inventory of mojor l ines - most ite ms ore in stock NOW!
5. Send for our free catolog .
6 . Cost of te le phone call s will be deducted fro m your order .
7. We 're " bu rni ng " to make Hot Deals at A.R.S.O.N .• Inc.

Call us and see why if you're not buyi!,9 from us.
We're Losin' and You 're Lesin.

mateur Radio Supply of Nashville, lne,
. - .-•..• --- -.

615 South Gallatin Road. Madison, Tennessee 37115 Phone (615) 868-4956

We Guarantee...
she won't answer your phone call (as nice a s that might
be!) But we do guarantee every phone call and letter
will be handled by on active, lice nsed Hom with yea rs of

•expenence.

Ray W84DXH Pudge W4LTX Jim WA4CDX Bill WD4LGF
Together we hove more than 50 years experience in Hom Rodio.

NOW! The same policies and products in Atlanta . . , .
Cal K4JSR Lee WA4HUG Jerry WB4VPJ

mateur Radio Supply of North Atlanta. Inc.
• • •••• I •• _A40

Pinetree Pla za Shopping Center • 5269·6 Buford Highway, Doraville. GA 30340 • (405) 45S-1n l

NASHVILLE 615-868-4956 ATLANTA 404-455-1771
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New Products

the 80 and 160 meter amateur
bands, the broadcast, and the
VLF band has been introduced
by Palomar Engineers.

The loop rotates 360 0 in
azimuth ano e go o in elevation,
with calibrated scales for both.
The elevation or " ti lt" of the
loop is a new feature of the
Palomar Engineers design and
gives much deeper nulls than
ordinary direction-finder loops.

Loop nulls are very sharp on
local and ground wave signals,
but are broad or nonexistent on
distant sky wave signals. This
allows local in terference to be
eliminated while OX stations
can still be heard from all otrec
tions.

The loop picks up much less
noise than the usual trans
mitting antenna. This, along
with its ability to null out
specific interfering signals, tm
proves recept ion conSiderably.

A loop amplifier serves as
the mount ing base l or the

-nq,_-

FlfOUfNCT COUMU

500.378'-18

mou nt antennas (model 16-940,
950) clamp on the trunk lid lip or
hatchback without drilling
holes for mounting. The mag
net mount antennas (models
18-941, 951) are prewired and
feature heavy-duty, 5 oz.
magnetic bases to hold the
antenna securely at highway
speeds. All fou r antennas are
designed to give 3 dB gain In
either the transmit or receive
mode.

For further Information on
Midland's full line of 2 meter
and 220 meter amateur radios
and accessories, contact: Pat
O'Malley, Nat/anal Marketing
Manager for Amateur Radio,
Communications Division,
Mid land International comore
tion, PO Box 1903, Kansas City,
Missouri 64141, (913)-384-4200.

PALOMAR'S
LOOP ANTENNA

A new receiving antenna lor

The portable Magnet mount model 18-941, 2 meter mobile entea
na from Midland.

t ical. It has a tz-oosuron switch
with taps spread between 3 and
50 Ohms. The T-3 uses an effi
cient toroid inductor lor small
size: 211." x 2" x 2%". It sells for
$19.95.

All SST products carry a 1
year unconditional guarantee
and may be returned within 10
days for a ful l refund If you are
not satisfied for any reason. To
order, call (213r376-5887, or
mail to: SST Electronics, PO
Box " Lawndale, California
90260.

MIDLAND INTRODUCES
MOBILE AMATEUR

ANTENNAS
Mid land In ternational Cor

poration's Communications
Division has announced the in
troduction of four newly
designed mobile radio anten
nas for the amateur radio en
thusiast. Specifically des igned
and factory tu ned for operation
with 1.5:1 or better vswr on the 2
meter (1 44 MHz-148 MHz) or 220
meter (220 MHz·225 MHz) ama
teur band, the antennas are
base loaded, with precision
wound and sealed loading
coi ls.

Offered In either trunk/roof
mount o r magnet mount
models, the 2 meter and 220
meter antennas feature a
stainless steel whip and 171eet
01 coaxial cable with connector
and weather-resistant, plated
ha rdw a re. The trun k /r o of

-.
-.
-.

from page 19

The too-ot-t ne-une SST 1-2
Ultra Tuner tunes out swr on
any coaxfed or random wire
antenna. It works great on all
bands (80-10 meters) w it h any
transceiver running up 10 200
Watts output. Because of its
small size (51/." x 2,/." x 21/2"),
the Ultra Tuner is Ideal for
mobile and portable as well as
home installations.

The 1-2 Ultra Tuner is housed
In an attractive bronze finished
enclosure. 80-239 coax con
nectors are used for transmit
ter input and coaxfed ante n
nas. Convenient bi nding posts
are provided lor random wire
and ground connections.

The SST 1·2 Ultra Tuner sells
tor $39.95.

The SST 1-1 Random Wi re
Antenna Tuner is the original
small tuner. It will load up a ran
dom w ire on all bands (160-10
meters) w ith any transceiver
running up to 200 Watts output.
The T·1 is great for apartments
and hotel rooms-simply run a
wire inside, out a window, or
anyplace available. The T-1
features a neon tune-up in
dicator, SO-239 connector, and
a compact (4-114" x 2-318" x 3")
bronze-finished enclosure. It
sells for $29,95.

The SST T-3 Mobile Imped
ance Transformer matches 52
Ohm coax to the lower imped
ance 01 a mobile whip or ver-

The loop antenna from Palomar. Davis 500 MHz and 1 GHz frequency counter.
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Panasonic 's new long-life lith ium batteries.

antenna. It contains a tuning
capacitor to resonate the loop
and an ampl if ier to boost th e
signa l and preserve the high
"0" of the loop.The loop enten
na plugs into the amplifier.

Pfuc-tn loops are available
for 160180 meters (1600-5000
kHz), broadcast band (550-1600
kHz), and VLF (150-550 kHz).

The loop amplifier is $67.50
and the plug-in loops are $47.50
each . Add $2 shipping/han·
dling.

A free descriptive brochure is
avai lable from Palomar Engi
neers, PO Box 455, Escondido
CA 92025.

LOW·COST, PROFESSIONAL·
QUALITY DAVIS 500 MHz AND

1 GHz FREQUENCY
COUNTERS INTRODUCED
A versati le series of profes

sional-quality, low-cost 500
MHz and 1 GHz frequency
cou nters-designed f o r
rel iabil it y and hig h accu racy In
commu nications, engineering
labs, and general electronics
applications-has been intro
duced by Davis Electronics.

Covering the entire frequen
cy spectrum to 1000 MHz, the
Davis CTR-2A series of wlde
range VHF·U H F f reque nc y
counters combines a 50 MHz
(100 MHz in model CTA·
2A-1000) counting range with
built-in prescaler and pre
amplifier; a period measure
ment option Is available to f ur
ther extend usefulness of the
CTR-2A series. Affordable 500
or 1000 MHz versions come
either tactorv-easembrec or In
kit form (for even greater sav
Ings) and all CTR·2A models
measure a compact 8.8" x 8" x
2.8", weighing only 2 Ibs. 10
ozs.

Superior features Include
B-digit display, bui lt·ln VH F.
UHF prea mp and creeceter,
high sta bili ty TCXO tlmebase,
automatic input l imit ing, pro
tected Input, and automatic Op
placement. Selectable gate
times are 0.1 and 1 sec. (10 sec.
optional), with resolution to 1
Hz (or 0.1 Hz wi th 10 sec. op
tion). Available low-cost op
tions are oven crystal, 12 V de
operation, 10 sec. tlmebase, til t
handle, oversize digital display
(.43" versus .3"), and period
measurement.

Model CTR·2A·500 covers a
frequency range from 10 Hz to
512 MHz, and the CTA-2A
1000's range Is 10 Hz to 1000
MHz. Input impedance for both
models Is 1 megohml20 pF
(di rect) and 50 Ohms (ere
scaled). CTR-2A·500 sensitivity
(direct) is 10 mV @ 25 MHz, 30
mV @ 50 MHz, while the CTR
2A-1000 Is 50 mV @ 100 MHZ;
sensitivity (prescaled) is 50 mV
@ 500 MHz for model CTR
2A·5QO and 50 mV @ 1000 MHz
for the CTR·2A·1000. Maximum
safe input is 120 Vrms to 10
MHz, 2.5 V @ 500 MHz, while
accuracy Is ± 1 count ±
trmebase accuracy. Tlmebase
specif ications Inc lude a crysta l
frequency of 10.000 MHz (stan
dard TCXO or optional oven
crystal) and setability of .2 ppm
(TCXO) or .1 ppm (oven crystal).

The 500 MHz kit (CTR-2A·
500K) with TCXQ costs $249.95,
while the 1000 MHz ki t (CTR-2A·
1000K) with TCXO is $399.95.
Kits come complete with all
parts , d rilled and plated·
th rough g lass PC boards ,
cabinet, swi tches, and hard
ware, plus detailed assembly
manual and calibrating tnstruc
tlons. Assembly time Is about 8

hours; all parts are guaranteed
90 days and factory service is
available, If needed, at $25.00
plus shipping.

Fac torv-assembt eo units
cost $349.95 for 500 MHz (CTR·
2A·500A) and $549.95 for 1000
MHz (CTR·2A·1000A). Factory
un its are cali brated to spec
rncettons and guaranteed for
one year; the transformer Is
guaranteed for life. Shipping
cost is $2.00 extra.

Options a re (01) handle
$10.00, (02) oven crystal $49.95,
(03) .43" d igits $10.00, (04) 12 V
dc $15.00, (OS) 10 sec. timebase
$5.00, and (06) period measure
ment $15.00. For further inter
mauon, contact: Davis Elec
tronics, 636 Sheridan Drive,
Dept. 808, Tonawanda, New
York 14150, (716)-874·5848.

NEW SIZE LONG·L1FE
LITHIUM

BATTERY INTRODUCED BY
PANASONIC

A new coin-size Ionc.nte
lithium battery is now available

from Panasonlc Company. The
new battery Joins the previous
ly announced coin li thium bat
teries by Panasonlc for men's
digita l watches and catcu
retors .

The new batt ery has the
same prof ile as the other coi n
units (0.098" thick), but it offers
a smaller diameter- O.785" ver
sus 0.906". This redu ction In
size will enhance its accep
ta nce in small digi tal watches
and miniature calculators.

Nominal VOl tages of the new
battery are at the a-volt level
and their capacities are in ex
cess of 90 mAh. The cells are
hermetically sealed and their
shelf l ife is In excess of fi ve
years.

Prices of the new cells are
compatible w it h the prices for
silver oxide watch cells that the
new units are expected to be
replacing (one new l ithium celi
replaces two sliver oxide units).
OEM quantity prices are avail
able on request. Panasonic
Company, One Panasonic Way,
Secaucus NJ 07094.

A related item: Has anyone
come up w ith an ante nna con
nector for th e HT·220, other
than the oversize kluge box
Motorola makes strictly for
tune-up purposes? I have a ten
tative solution, but a machine
shop is requi red to build t he
screw-In adapter for th e anten
na hole.

John A. Carroll WB1AVY
25 Evergreen Ave.

Bedford MA 01730

191

in the " Loran-C Receiver, part
I" article. Also, th e U.S. Naval
Observatory now has a rec
orded dai ly message on lime
difference and phase value, ob
tained b y di aling (202)
254-4662.

Ralph W, aumens
Athens OH

Corrections

that HT and pad are both
sealed tig ht?

I hear there's a synthesizer
designed specifically to go Into
this unit, but I haven't been able
to track it down. Who makes it,
and how good is it? Has anyone
successfully mounted a GLB
synthesizer board inside wit h
o ut sacrifi c ing t he water
tightness of the case or adding
bulges, and what problems
were encountered?

73 readers inte rested In ob
ta ining th e USCG Loran-C User
Handbook should write to
Loran-C Information Project,
USCG (GWANf73), WaShington
DC 20590 (phone (202)·426·
0990). Th is wi ll result in a
qu icker response th an the ad
dress given in 73 for April, 1978,

choice open until I see the
prices of suitable units. My
preliminary choice lor pass
bandwidths are approx imately
2.5 and 10 kHz.

A. Kubicz W81GJ
Box 141

Golden CO 80401

Ham Help
May I have you r assistance,

please. I am planning some
redesign and modernization of
my general coverage com 
munication s receiver. II ap
pears that if high performance
is to be ach ieved, commerci al
filter modu les are practically
necessary. Correct? Therefore,
my question:

Can someone please supply I would like to ask lor t he
the names and addresses of benefit of whatever experience
source cand idat es for cb- may be out there in the use of
ta ining one or two piece orders sy nt hesizers and touchtone
of such l ilters at less than max- pads with walkie-talkies.
Imum cost. Any hints for re- I would l ike to know, par-
ducing the cost of t hese parts ticularly, which brands of pads
will be appreciated. have particularly good, or par-

I had suspected that current tlcularly bad, ruggedness and
receiver manufacturers would reliability. My walkie-talkie is a
be a possibi lity; however, teem- Motorola HT·220 w ith Omni
Ing the spec ifications of the back. It's fully gasketed and
units and who uses what would essen tial ly wa te rtight. Ar e
be a miserable chore. there any pads which can be

I have left the i-f frequency mounted on it in such a way

d~/97y-'



ALL PRICES INCLUDE FREIGHT PREPAID ANYWHERE IN CONTINENTAL USA

ELECTRONIC COMPONENTS
EQUIPMENT HARDWARE

INDUSTRIES "22N.E.""'STREET
N. MIAMI, FLA . 33181

f305} 947·1479

-IN4000 1211.00 .5 Amp-125 V acldc o~

5.W 400mw 5% Haydon Assorted bag cr.lN 4oo1 12/1.00
2 pole-3 cos. ·0

8.2V 400mw 5% w est -ceo-Axte! IN4oo2 12/1 .00 120V 6QC 4RPM 01100 cetces ~«
~O .

llVl w 5% IN4003 12/1 .00 5W or 2.5W Most popular Has holes for . "1.5 mF-4ooV 0-.
IN4004 12/1 .00 Your Choice values- 'I. & V. w mount ing wll 'I. " ~',21 1.00 ~-

Any 10- 1 value 1011 .00 mtg . center ~.

512.00 IN4005 $.95 ea 1.951bag ~.

$1 .00-$.15 each IN4006 1011.00 RFE 2/$3.50 .12 1011,00 8=
IN4007 1011 .00

6200 pF 33V 5% 501 100 V $.25 ea. Open I rame type motor.7500 pF 33V5% 1501 105 V $.50 ea. Gordos·F811156 littlefuse 3AG Constant voltage
7500 pF l 00V 5% 220125 V $.25 ea. 2000 Ohm Coil '1. A 250V 1151220Vln . quick connect term inals .

12000 pF 100V 5% 330160 V $.50 ea. SPST No '12A 250V
40 VCT 1.3Amp Input: 120 V. 60 Hz. Out~ . 2" . 8'1'"

lSOOO pF 33V 5% 400175 V $.50 ea. .seecrei- 2OVCT2 Amp Ill0 Wi llS R20led CIA Sole : 1,.......
.30 ea. 120 CFM • "0" s t.,tlC Iono ' 3-',-' •

15000 pF 100V 5% 500150 V $.50 ea $1. 25 ea 411.00
$2.95each po-essure Slze: 3-'1>" . e Ibs

12000 pF 33V 5'1, 1ClOO1'50 V $.75 ea. 212.00 21$5.00 Inlet.3" .8'1o··; · RFE $9 .~

1W1 .00 2001)(25 V $.50 ea.
METERS TRANSISTORS TRANSFORMER SIGNAL DIODE MICRO SWITCH MICRO·SWITCHES

Weston 1t1 31
Edgewise-Panel

0-100 ua dc
Retail s for over

$30.00
$6.95 ea.

NE-2 Long Lead
Ch ic. min . *327

Your Choice
101$1 .00

2N914 .30
2N2222 .25
2N3055 .50
2N3725 .90

2N3905411 .00
2N3906 4/1 .00
2N 5086 4/1.00

House No.
2N 1991 PNP
2N 1984 NPN

.15 ea.
10/1.25

Input 120 V
@60 Hz

with eee-
trcstanc shield
' ))eN taop It ." 2.A
2 .})eN tlp,, 'V 2"

3.1 '0" CT" 5V so...
29.95

T1 l322P
.5" RED

common cathode
$1.1 0 ea

212.00

lN4 148
20 lor $1 .00
50 tor $2.00
100 lor $3.00
250 for $6.00

500 lor $10.00
1000 lor $1 8.00

Uttleluse *230
3.0 A Hold

.25 ea
51 1.00

ItBA·2RV137T
lOA 125V or 480V

10A-125Vac
1 HP @ 125Vac
2 HP @ 250Vac

$1.25

PL259
SO 239

Your Choice
.65

New-putted
from equip.

assorted sizes
consists of E-33's,

23's etc.

15 for $1.00

Has P.C. Board with 56 pin
edge c o n nec to r and 2
lengths 012'1,' 40 conductor
ribbon cable with 2 ea. 40
pin connectors new $2.95

BOURNS TRIMPOT HANDLES BATTERY HOLDERS FUSE CLIPS KESTERSOLDER TRANSISTOR MOUNTING PAD

1t2ooL·l ·lOl m
200 Ohm
$.25 ea

2 FOR 2.25
3 FOR 3.00

Cambron 11252·'
Brass·nickle

Finish-3" mig .
Cenlers-Retail

$4.95
your cost $1.00

Keystone 1t140
Dual AA Size

.35 ea
311 .00
10/2.50

Uttleluse. l0l002
for 3AG Fuses

2511.00
100/3.00

63/37 or 60/40
l ib . spools .0320

$7.251lb.

Milton Ross *10044
100-2.95
250-3.95
500-4.95

PANEL LIGHT ASS'V DIPPED TANTALUM AF DEVICES CAPS-T.L. PISTON CAP UNIVAC PC Bd ASSEMBLY

MIN. TRANSFORMER DIODE COUNTERS RESISTORS·CC BANANA PLUG

.1/35 V , 25 2OOO mF-30V
Grimes 'A7075-5 .15/35 V each Spec ial This 1000mF- 35V JFD ItVC 24G

Blue w/cap & .22135 V Mont h Only 2OOOmF-5OV 1 t030mF
a ll hardware .33135 V 2N-5590 8OmF-350V .75

4/$1.00 .68135 V 10/ $5.95 125mF-450V 211.25
1.0135 V $2.25 .60 each

Primary 400 Ohm
Secondary

300 Ohm
.60 ea
21 1.00

Microwa"e Diode
IN23B-Sylvania

100 MC-l50 KMC
' .60

2/1.00

Veeder Root
1lOV 50160 Cycle
5 place-approx.

l%" W x 1" H x 2"L
"AFE $2.50

V.W-5%
Ay Value
20-1.00
50-2.00
100-3.50

Please State Value

Red or Black
.30

4/1 .00
1012.25

Has 14 mol. SC1 4211l
90 TI SN28188J

32 Fair FSA 2812M
32 Fair FSA 2813M
3 56 pin connectors

19 Beckman Pi s.
Plus: Over 200 o ther

pa rts 10 include
tantalum caps, etc.
res with full leads

easily removed. Cost
Univac over $1900.00
New $16.95 only 50

WHAT'S IT TIP PLUGS DISC CAPS POTS BINDING POST BOURNS TRIMPOT

We don't know CTS V," Bushing
5Way Red lt3260H 10K-l0 Turn

but maybe you Red and Black .01- 100V V2" shaft
5 Way While 'I." Square-Wirewound.12 each V." Lead Spacing 10K-$.35do. Has motors Your Choice Ret ails for $11.55

gears , micro switch 1011 .00 ARCO TCp·R01 100K-$.35
.40 ea Special th is mon th only2512.00 201$1 .00 4 megl40K dual

"RFE $1.50 $,75 3/1.00 $5.95

TERMS:Orders under $1 5.00 add 2.00 lor handling - coosaccepted With 25% deposit on orders over $25.00. Fla. residents add 4% sales ta..-
all mate-rial luliy guaranteed. "rf. remo"ed IrtHn ~ulpm.nt Jl0
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72.00

145.00

49.95
2 5 ,9 5

139.95

129.95
25.9 5

74XX
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r s- s tcr Mother
Boar d 39.95

XB·l EXTEN D ER BOARD
Bare Board 8 .99

S SM 8 0 8 0 MONITOR V I
O N 2-2 708 47 .00
O N 8 -170 2A 47 00

NEW
1978

Ie MASTER

",.
"~
~,.,..,

'".,
""aa
aa
~

' M

4 .95

12,95

6,95

8,95
19.95

9 .95
5.95

22.50
U,

4 .95

6.95
6.85

Reta il Val ue

$55.00

$46.00

KITS
SOLID STAT[ MUSIC
MB9 STATIC PROM/RAM

Kit Less Memory
VBlB VIDEO INTERFACE

Kit
Bare Board

10 2 PARRELL 110
And Kludge
K,'
Bare Board

104 2+2 I/O Kit
SY NTHESIZER S B- l MUSIC

Kit w ith
Software

MT-l

• Over 40.000
IC 's l isted .

• O ve r 2 ,000
p ages ,

• U pdate d every
90 days .

CMOS
4 U2 S
4 0 2 6
aoac
4 0 3 ':>
4c~n-,
.".
~,

4 0':>2
4 0 ':> l04 0 7 1
OM '-,
O~,

4 S IO

""~
"""""re
n,.,.
n

""aa...,.,
""

BOOKS
Semiconductor Ci rc u it

Elements
O'II'ta l E.peroment s
O'II' ta l S,gnal Analys ,s
O,g't al TroublMhoot lnll
110 C MO S D ig it a l IC PrOlects
Fun damental s and Applicat ions

01 Dlgrtal LogiC c u c cus
400 Ideas lor Desrgn . Volum e 2
Analys's and Design of

O ,g ltal crrecus and
Compu ter S ystem s

F in ite S l at e Fa ntaSies
Telephon e Accessones

You C an BUild
Basic Electron ic Sw it c hing

fo r Telephone S yst ems
Basic Ca rrier Telephony
How t o C et t he Most O ut 0 1

Your Low-COSt ElectroniC
Calcula tor

Calculator Use rs G uid e
and O ,ct ,ona

eooi
~,~,0
O~

4 01 0
4 0 11.,,,
M n
M OO
M"«ne
4 0 17
4 0 16
4 0 19
eoac
4 021= ,.,,,
O~O

S5.50
6 .95
6 .85
6 .95
7 .95
8 ,95

MEMORY

8 .00
800
] .45
8 .00
3.75
].50
6 .25
3.85
7.95

28.00
2 6.00

SUPPORT DEVICES

BOOKS
The BASI C Wor kbook
Program m ,nl! Proverbs
D,scovering BASIC
COBOL wIth S tyl e
Advanced BASIC
BaS IC BASIC
Standard DIctIona ry of

Computers & Information
Proc ess ing 16 .9 5

Game P laYlnll w r,t h Com put ers 16.95
Gam e P laYln ll w ith B ASIC 6 .95
Introduction t o BASIC 8 .95
Ho m e Computers: 21OQuestoons
and Answers Volume 2 : Softw are 6.9 5

M in icomputers 13.95
M icrocom puter D ictiona ry

an d G uid e 19.95
M icrop rocessors 10,95
M ic roprOCM SOr BaSICS 10.95
Modern Data CommunlC"hons 8 .95
Hom e Compulers, 210 QUMtlOnS
a nd Answers Volume 1: Ha rdware
U nderstand,nR Intllllrated Circui ts

68' 0
68>0
82 12
82 14
8216
8224
8228
8226
8"8

"""""ee
aa
ea
aa
aa
ao
ai

"M
""""""as

""sa

""ae
ae
O...
"

741 51 18 1(1
74151 39 70
74151S 1 l;S
74151 53 1;6
7415l sa 1OO
741 5157 ea
741 5160 112
74 15161 112
74 lS 162 112
14 lS 163 112
741 5164 911
141 5 17 4 7S
7 4 l 511~ 79
74l 5 1'lO so
741 5191 90
74l 5l92 90
74 15 19Ei eo I""'- ~~__
7415197 eo
1415221 1,06
74lS2S7 71
74lS2S11 70
74l521;6 26
74152113 12
741 5365 5 S
74lU 66 5S
741 5 361 SS
741 5 368 SS
74153116 39
1I1l 59 S 77
1I1l 596 77
611 597 77
1I1l5'16 77

~.,

74L$00 TTL
7.Lt.OO
?LS02
7 4L S0 4
74LS06
74LSl O
' . l S I"
74lUO
741121
' ''llU
, • • f lO
'4.132
l olLSJl
74 LSll!
74. 142
' ''. 147
7"L~

'.l$13
74L$14
74L$15
74L$16
74L $8 6
, 4U90
14. 592
,4U93
' ••5 109
74.$\12
' 4lUil
' 4lUI4
7411125
74 U l 26
741 $I lZ

KITS
$ -100 P,C . Boar ds
8K RAM
8080 C PU
12-5 1ot Mo ther

Board 3 3.00
ITHACA AUDIO $ -100 P.C . Boards

8 t< RAM 28.00
Z-8Q CPU 26.00

SOLID STATE MUSIC 5-100 K,t s &
Bare Board s

MB-3 2K/ 4 K EPROM
Uses 1702A EPROM S
Kit w/o EPROMS 59 .95

M8·4 4K STATIC RAM K it 9 5.00
Bare Board 25.95

M B6A 6 K Kit 129.95
STATIC RAM Bare Board 25.95

MB 7 16K STATIC RAM
Kit 37 5 .00
Bare Board 25.95

M Ba 8 KIl6K EPROM
Uses 2708's
KIt Less EPRQM s 75.95

-----I
I 571 6 W Manchester Ave . 0 Sen d you r com plete cat alog. '

Suit e # 5 quick ly. •
• Los Angeles. CA 9004 5 0 Please send me the fo ll OW ing.
I Items I ha ve list ed belo w : I

TELEPHONE ORD ERS :
• Call (2 13) 641-4200 Qt y Stoc ~ No PrICe •
I 0 Cu"
I ~ 0 Coo ' ,p "',. __ __ I

I
C"4'He M y •

o M C • II VISA 0 eAC I VI SA>

I ,.~============== It::=~;;~;;;~t~~~~'I I
I

P05!.ageJHandlong SI ,50 •Name _

I
: Address senstacnon l OO%Guaranteed •

I Cali forn ia Res id ents Add 6% •
Ci t y St at e Z iP Sa les Tax •

: Note: Minimum Order S10.OO, 5% Discount over sroo.oo on '.C:S only. •----------------------------------



Take Commandof220 MHz!

.'.'. ,
• EXCLUSIVE "MATRIX MODULES" :., Progra~ in wconds',

, . .. .. , . .., .. , , .
* rou, MODE CONTROL · simplex, R€peat~r~ Reverse :·

* LOW POWER CMOS· Drews onty 60 rna

* FULLY ASSEMBLED AND CALIBRATED · Not it kit

* FITS MIDLAND, COBRA, and CLEGG 220 MHz 'ra~;cejvers .

::? "
it SIMPLE TO INTERFACE · Three wires and no holes!

. .,
it FULL COVERAGE ~ 220-225 MHz in 20 KHz steps

it MATRIX PROGRAMMABLt .· No more crystM: .

~:~The Synlhacoder 509 represents the first of a
lotoUy new generboon of frequency synthastzers.
based on the lastest advances in CMOS·l.S1 rechnt
qces. "Miltrix Modules", which contain ptogra.mm·
iog diode!., make adding new channels a cinch" ,
Simply s!,!ip the leads on the diodes not.needed,

-,' plug it in : and you ate On The Air' Our unique tn. .
. .' te t ece design allows you to use your existing

"·;' rtyslal positions even though the synthesizer has
been Installed . The Synthacoder ts also easily '·
adapted for Scanning and External frequency
Control. To surn it up-We are sure that you will

'. fmd the new Synthecoder 509 Everything Vou
Want in a 220 MHz svntheseer-c-And at a Price
Comparable to Crystals! .

,--------------------------------------------------
II~ EllgilleeriJlg Specialties ~=~:/s'r.;;:~t:c::.!?'gem:.1~ ~ I

CalIfornia resklomti add 6% saWs 1M.I e.o. BOX 2233 I
I 1247 COMMERCIAL AVENUE S f'nclosed. 0 Check . o Money Order I
I OXNARD, CA 93030 Please charge my (] Master Charge 0 :BankAm...-icard I .
I 736 l805} 486,0817 Credit card ~ I
I Inlerbank • I
I 0 I'lL BITE! pt.._ so>nd more mfo. Ex.piral'lorl date I
I 0 fM HOOKED' P\o>aw RUSH my Synthaco&r. Signature I

I Nam.. Clln I
I Address _ ...- I
I ~ Cily Slale , , l ip • -
\ /,--------------------------------------------------

E12
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•

GET YOUR

NEW
RADIO AMATEUR

.1

I

CALLBOOKS

$ 15 .45

$16.45$1 .50

$1.50

Salle $l .SO o rde r both send $30.40

Respected worldwide as
the only complete authority
for radio amateur
QSL and QTH information.

• Inlern.1l0"'" Radio Amaleur Prefixes'
• Radio A..... ,eu' Prellx" by Coun'fI••'
• A R R.L Pt\oneIM; A lpl'labet'

• Grell, C"cle e..."''9S and Charts'
• In lernational '·0" and "Z" S,g na l"
• Wo rld Slandard Time Chan"
• Intl!ma1,onal POSU,1 IntOl...... hon '

• World Pfel' " "-pi
• F.C.C. Eum'Nt,OIl PoInt"
• Where 10 Buy'
• Te leg ra phe rs' Abbrev,a11On"
• 0 )( Ope.allng Code'
• A RR l. Count"" List'
• A1 Vou.~ _ Amal..... r Rad,o Dealers'
• aSl Ma nagers Around me World '
• World Wide CSl BU'NUS'
• Gen,US 01 Rad,o Ama t......s of th e World '
• Teleg.aph Codes'
• AMSAT - asc.a. Users Ol'lIClory'
• SlOWscan Telev,sion Oirectory'
• Recip.oca l licen5l!'5'
• Hawaii Included'
• Ma ny Othe. F..t....es'

P. .. . [ ..~

$14 95

$13.95

!

o U · S . CALLBOOK

o FOREIGN CALLBOOK

$14.95

$13.95

The U.S. Callbaok has over

350,000 W & K listings. It lists

calls. license c lasses. names
and addresses plus the ma ny
valuable back-up charts an d

references you come to expect
from the Callbaok.

PLUS S H I PP ING

Specia lize in OX? Then you' re
look ing for the Foreign Callbaok
with over 260,000 calls. names and
add resses of radio amateu rs out
side the USA pl us many valuable,
additi onal features of inte rest to
the OX',.

See your favorite electron ics
dealer or write direct for free
catalog to the publisher.

PLUS SHIPPING

Illinois residents o nly add 5% soles tax

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ TO..I _
Nom.

Add.... _

Siltnature' _

City _

To•.oI
__ _ _ _ _ _ _ _ ". En<I""'d' -,- _

Mil' .

O --~ D M. - , - Ch·· '1! Int erbank #::;;: ===- _C harCe : Ba n k Amerl<:an.l _.-
C~dlt ca:rd #'_____________ Ellpiration date

RADIO AMAT[UR lib kca 00 IN'
~' DePt. B 92SSherwood Drift
..,.. lake 811,111. 111. 60044

R,
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•

lN914
1N4005
1N4007
lN4148
lN753A
lN758A
lN759A
lN4733
lN5243
lN5244B
lN5245B

DIDDESIZENERS
l00v lOrnA
600... 1A

1000'1 lA
75\1 lOrnA
6.2\/ z

"'" t:12'1 Z

5.1y z

13'1 Z

14'1 l
15'1 Z

.05

.08

.15

.05

.25

.25

.25

.25

.25

.25

.25

SOCKETSIBRIDGES
B-pin pcb .25 ww

14-pin pcb .25 ww
16-pin pcb .25 ww
lB-pin pcb .25 ww
22-pin pcb .45 ww
24-pin pcb .35 ww
2B-pin pcb .35 ww
40-pin pcb .50 ww
Molex pins .01 To-3 Sockets
2 Amp Bridge tOO-pry

25 Amp Bridge 2OO·prv

.45

.40

.40

.75
1.25
1.10
1.45
1.25
.45

1.20

1.95

TRANSISTORS. LEOS. etc.
2N2222A NPN (2N1222 Plastic .101
2N2907A PNP
2N3906 PNP jPlastic!
2N3904 NPN lPlast id
2N3054 NPN
2N305S NPN 15A 60Y
T1 Pl2S PNP Darl ington
LED Green, Red, Clear. Yellow
D.l.741 7 seg 5f8" High com-anode
XAN12 7 seg corn-anode l Red)
MAN71 7 sell corn-anode med)
MAN3610 1 seg COlTHlnode IOrangel
MAN82A 7 leg corn-anode (Vellowl
MAN74A 7 seg com-athode IRed}
FND359 7 seg com-cathode (A Ild)

.15

.15

.w

.w

.35

.50

.35

.15
1.95
1.25
1.25
1.25
1.25
'.50
1.25

9000 SERIES
9301 .85 95H031.10
9309 .35 9601.45
9322 .75 9602 .45

MICRO'S, RAMS,
CPU'S, ETC,

745188 3.00
1702A 4.50
MM5314 3.00
MM5316 3.50
2102- 1 1.45
2102 L-1 1.75
TRl6026 4.50
TMS 4044-45NL 14.50
808OAO 12.00
8Tl3 1.50
8T23 1.50
8T24 2.00
8T97 1.00
21076-4. A 4.00
2708 11.50

C MOS

19

SPECIAL
DISCOUNTS

Tota l Order Deduct
$35 - $99 5%

$100 ·$300 10%
$301 . $1000 15%

$1000 - Up 20%

74 LSOO .25
74 LSOl .35
74LS02 .35
74L504 .30
74 L505 .45
74LS08 .25
74LS09 .35
74LS10 .35
74LS11 .35
74 L520 .25
74LS2 1 .25
74 LS22 .25
74 LS32 .40
74LS37 .35
74LS40 .45
74LS42 1.10
74 L551 .50
74L574 .6 5
74 LS86 .65
74LS90 .95
74L593 .95
74 L5107 .85
74LS123 1.00
74 L5151 .95
74L5153 1.20
74L5157 .85
74L5164 1.90
74L5367 .75
74L5368 .75
74C04 .25
74C151 2.25

LM723 .50
LM725N 2.50
LM739 1.50
LM741 (8 ·141.25
LM747 1.10
LM1307 1.25
LM1458 .95
LM3900 .50
LMi s451 .65
NE 555 .50
NE556 .9 5
NE565 .9 5
NE566 1.75
NE567 1.35

745133 .40
745140 '.55
745151 .30
745153 .35
745157 .75
745158 .30
745194 1.05
745257 (8123) 1.05

.45

.75

.75

.95

.25

.25

.30

.30

.30

.35

.45
1.95
.45
.65
.45
.40
.45
.55
.55
.85

.35

.35

.30

.30

.35

.35

.35

.35

.35

.20

.20

.25

.20

.35

.60

.65

74H72
74H101
74H103
74Hl06

74LOO
74L02
74L03
74L04
74Ll0
74L20
74 L30
74 L47
74 L51
74 L55
74L72
74L73
74L74
74L75
74L93
741123

74500
74502
74503
74504
74505
74508
74510
74511
74520
74S40
74550
74551
74564
74574
745112
745114

T L 
1.25
.75

2.25
.95

1.75
1.05

.75

.85
1.25

.95
1.25
1.25
2.35
1.00
.85

.35

.35

.50

.50

.15

.25

.20

.20

.35

.35

.35

.45

.30

.25

.40

.20

.25

.25

.25

.15

.25

.20

- T
74176
74180
74181
74182
74190
74191
74192
74 193
74194
74195
74196
74197
74198
74221
74367

75108A
75110
75491
75492

74HOO
74H01
74H04
74H05
74H08
74H10
74 H1 1
74H15
74H20
74H21
74H22
74H30
74H40
74HSO
74H51
74H52
74H53J
74H55

LIN EARS, REGULATORS, etc.
LM320T5 1.65 LM340K 15 1.25
LM320Tl2 1.65 LM340K 18 1.25
LM320Tl 5 1.65 LM340K24 .95
LM324N .95 78 L05 .75
LM339 .95 78L12 .75
7805 (340TS) .95 78L15 .75
LM340Tl2 1.00 78M05 .75
lM340Tl5 1.00 LM373 2.95
LM340Tl8 1,00 LM380 C8-14 PIN).95
LM340T24 .95 LM709 (8,14 PIN).25
LM340K12 1.65 LM7 11 .45

.25

.30

.35

.40

.55

.75

.95

.75

.25
1.35

.55

.95

.95

.35

.75

.60

.80
1.15
.35
.35
.55
.55
.45
.35

1.35
.90
.85
.65
.75
.95
.95
.65
.S5
.85
.60

1.50
1.35
.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74126
74132
74 141
74 150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74 175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(7141 278·4394 ICaIiI. Res,)

All orders shipped prepaid No minimum
Open accounts invi ted COD orders accepted

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.35
1.10

.25

.40

.15

.30

.45

.15

.30

.30

.35

.25
1.15
.45
.65
.45
.65
.95
.95
.65
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .9 5
8038 3.95
LM201 .75
LM301 .45
LM308 (Min i) .95
LM309H .65
LM309K (340K-SI85
LM310 1.15
LM311D{Mlnl) .75
LM318 1Mlnl) .95
LM320 K5(790S)1 .65
LM320 K12 1.65

Discounts available at OEM Quantities California Residents add 6% Sales Tax
AIlIC's Prime/Guaranteed. All orders shipped same day received .

24 Ho ur Totl Free Phone 1·80G- 854-2211 American Express I BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
74 11
7412
7413
7414
7416
7417
7420
7426
7427
7430
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7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20
3.95
.95
.35
.95
.45
.45
.20
.20
.40
.95
.90
.35

1.10
1.10
.50
.85

1.00
.85
.25
.75
.30

1.95
.50
.95
.35

1.50
2.45
1.25
1.35
.69
.95
.95
.95

1.75
.45
.45
.95
.40
.35
.70
.45

14.50
4.85

4000
4001
4002
4004
4006
4007
400S
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4081
4082

Me 14409
MC14419
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IC ... FET'.WITH
$5& $10 OROERS.t
DATA SHEETS
WITH MANV ITEMS,

ADVA ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY
•••••••••

Continuously Variable from 2V to over 15V
Short-Circuit Proof
Typical Regulation of 0.1%
Electronic Current Limiting at 300mA
Very Low Output Ripple
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

ELE CTRONICS

*SUPER SPECIALS:
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eMONEY·BACK GUARANTEE
• AU TESTED AND GUARANTEED

ADVA
BOX 41 81 EP, WOO DSIDE, CA 94062
Tel. (415) 8510455
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SPECIALS- THIS MONTH ONLY

$7.85

SO.84
.84

3.50
.94
.94

3/S1
2/S1

Sl.75
1.95
.99

1.45

1.45
3/S1
2/S1
3/S1

S3.75
2.89

Low Bias Current Dp Amp· Super 709
5 Volt Regulator TD-3
Adjustable Voltage Regulator 2·37V
2 Wan Audio Pcwer Amplifier DIP
Phase Locked Loop DIP

Precision Voltage Retlulator DIP
Dual 741 Compensated Dp Amp DIP
1024-8it Static RAM (1024 II 1) DIP
FET·lnput Dp Amp-like NE 536/"A740
4-Transistor Array/Darlington
RF/IF Amplifier DC to 120MHz

FM IF Amp/Limiter/Detector DIP
Dual High Gain Dp Amp mDlP
Precision Fast Dp Amp mDIP
Dual Hi Gain Dp Amp - Compo mDlP
Function GeneratorNCO with circuits
256-Bit PROM (32 II 8) 50ns

LOGIC PRD8E kit-TTL. CMOS. etc.
Machined case included-%hr. assembly

LM308H
LM309K
LM317K
LM380N
NE565A

LM723CN
lM747
2102
2740DE
CA3018A
CA3028A

CA3075E
RC4558
N5556V
N5558V
8038
8223

LP·l0

$2.00
50/S1

4/S1
4/S1

$1 .00
2.95
8/S1

3/S1
2/S1
2/S1
3/S1
3/S1

10/$1

101S1
4/S1

25/$1
S1.00

Germanium Diode 60V lOrnA
Germanium Diode 80V 200m A
Silicon Diod e 100V 10mA
Hot cemer Diode (HP2800. etc]
Power Varactor 1-2W Dut @l432MHz
(Specs & Circuits ineluded with F71

GRAB 8AG-Mixed eenen, rectifiers. etc.

NPN High -Speed Switch 75ns
UHF Transistor-Dsc/Amp up to 1 GHz
P·Channel FET Amplifier 2500"mhos
NPN Dual Transistor 3mV Match 11225
NPN AmplSwitch stun40V 200mA

PNP RF Amplifier & Switch
N-Channel Audio FET Super Low-Noise
150 Volt PNP Transistor for Keyer
N·Channel FET VHF RF Amp
N·Channel FET High.$peed Switch 400

Mounting Kit-Mica insulator & bushing

lN34A
1N270
1N914
1N6263
F7

DIODE

2N706
2N918
2N2609
2N2920
2N3904

2N4122
2N4869E
2N4888
El12
TIS74

10-220

SEND FOR ADVA'S NEW 1978 CATALOG
OVER 700 SEMICONDUCTORS, KITS. CAPACITORS, ETC.-SEND 13<1 STAMP.

A24
ELECTRONICS

BOX 4181 EP

WOODSI DE, CA 94062
Tel. (415) 851 -0455
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kit UTILIZES NEW MaS-LSI CIRCUITRY

Frequency
Counter

$89.95

T!iO lUOUUC'f CO UN'fI1I

5S.1Y~-=.
PJTI~~'-i iJ l'I.l l1rl, ln-

• •

." "'N ' " ..
•- •

Yo u ' ve req uested u , lind now it' s here l The C T -50 frequency
counter kit h as mOre featur es tha n c o u n t e rs se ll ing f or twice the
pr ice. Measur ing frequency is no w as easy liS push ing a button, t he
C T · 5 0 w ill automa ticaliv pl ace t he d ec:ima l point in a ll mod.... giv ing
you q uick. r el iable r eadings. Want t o u se the CT ·50 mobile? No
p roblem . it r u n S equaliV liS wel l On 1 2 V d c 8$ it does On 11 0 V a c.
Wa n t super acc u r acy? The C T ·SO u saS t he p o pular T V c olor bu rn
f req . of 3.519545 MHz for t ime b a.e. T ap o ff a color T V w it h Our
ada p ter a nd get ult ra acc u ra cy _ .0 0 1 p p ml T h e CT·50 o ffers
prof llS. ional qU lll ity at t he u n h ea r d of pr ice o f $89.95 . Order yours
t o d a y !

CT-5 0 . 60 MHz co un t.. k it •••.........•.•••.•.•.... $ 8 9 .95
CT- SO WT, 60 M H z c oun t er. w ired and t ested ....• 1 5 9 .9 5
CT-600. 6 00 M H z p r8SCaler o ptio n for CT ·SO. edd •••... ... 29. 95

SPEC IF ICAT IONS
S e nsi t iv itY; Ie• • than 25 mv.
F req uencv range: 5 H z to 60 MHz.tvp ic ally 65 M Hz
Gat8t ima: 1 se::ond , 1/1 0 seco nd . wit h automatic decimal
p oint positiOni ng o n both di r ec t .. nd p rescale
D isplay : 8 dig it r ed LEO .4" height
A ccuracy ; 1 0 ppm •.001 ppm wittl TV ti m e b ase l
In p UI ; B NC. 1 megohm di rfl'C t, 5 0 O hm w it h pre'iCale o ption
P o wer ; 11 0 Vac 5 W atts or 1 2 V d c @l A m p
Size: A pp ro >< . 6 " x 4 " x 2". h igh quali t v al u m in u m c ase

Color burst adap t er f or .001 ppm accu racy

Ca·l , k it • • • • • • •• • •• •• • •••• • • ••• •••• • • ••••• • $1 4 .95

LED SLINKY KIT
A grea l a ttentio n getter which a lte....atelv
flas hes 2 J umbo LEOs. Use for nama badQII.
buttons . Or warn ing typa panel lights. RUI1$ on
3 to 9 volts.
Compiata Kit • •• • • •••••• ••••••••• • $2.95

FM WIRELESS MIKE KIT
Transmit up t o 300' to a nv FM broadcast radio.
uses a ny t Vpe of mike. Runs o n 3 10 9 V . T ype
F M-2 has added super sensitive m ike p rea mp.
F M·1 •••• •• $2 .95 FM-2 • • ••• • $4.95

POWER SUPPLY KIT

COLOR ORGA N/MUSIC LIGHTS
See " o,nic come alive! 3 d illerem lights flicker
w it h mU1ic or VO iCll. One ligh t for IOW1, o ne for
t he mid-raflQlt and o n" fo r t to. hiOhs. Each
channe l ind iylu.. allV adj.-table. and dr ives UP
to 300 watts. G' ... I fo r part ,•• bend music,
n ile d ubl and more.
Comptata Kit, ML ·1 . . • • • . •.. • • • •• . • $7.95

Com"'". '''P'' ..,"i.'" ou.... "''''''. "'0-.._ _ "~",h." 200 mA ond ,~"""

.' , A !IO mV ""'d,_"''''''-' " ,,,,, ,,,...... - ~... "" ,_ ,,- "'mo<, "_,,.
6-. V.,. __ ' 8 '" .1ll VCT
C "." .......,,0.> . .-'5

SUPER S LEUTH AMP L IF IER
A super-sensi t i". a mplif ier w hich w ill pic k up a
p in dro p at 15 feet! G' ea t l o r m onitor ing
baby 's room or as II ge nerll l purpose test
am pl if ie r. Full 2 watts o f o u t pu t. runs all 6 to
12 volts. uses any IVpe of m ike. Req uire s 8....5
o hm speaker.
Complete Kit. BN ·9 . • • . . . •.. .... . .. $4.95

TON E OE COOE R KIT
"_, "".",,,OC-..
f.'..... 000-5000 H...,.,..,_ "00_._, ""' ,oon. "'111 'c. .....,., '0'
'0'.:/,.. ,""' 'ono b",,, "'""''''", f s><
",mod , '... ""d m""y m"" . u_ u.. 1
'''' " ",-,,,,,,, '0"""',,,,. _ad".. "unl"" 5'a '2 >'O~•
~.",' .TO ·l .. ,.... .... .....

$ 11 95
t Ol$tOO
1 Q1 $1.00

31$100
31$1.00
3/$2.00
3/$ 2 0 0

"

w " b ,ntO_~1

15 " 1.00
6 ho," 8 " ..n 8. ad .
51S1.oo

....,.......
••

A •••~ .. _ .. .._ •-......._--,...... .._--,..
. ... OC ' ·CoNC... .

t~. -

SOCKETS
51$1 .00
51$100
21$100
31$2.00

CA L EN DA R A LARM C LOCK
H., 'VO" ' dO' "" ,"'. '0"," ...... , '''''"" ,""'.d..... ,v ,n,no • •c.." , ....
~f'll'Ti.iR;f ~o _". "."on '" ...n '*"
. 6 0 ....... Y _ ,"O . , ,,,.. _ . ..._
. 0:.-__--. .'_.. _
· " _ 2d "_ A..~ . _ _ ......-.-.... -_."--,........
CompI • •• " UM.
OC·• . . ,.. . ..•... $34.95

TRANSI STORS
MRF ·2 38 3 0viV V H F
N PN 2N3904 ,voa
PN P 2N3906 'V""
NoN Po_ T.b 4 0W
PN P Po_ Tab 40W
f ET MPF t 02'vPI
U JT 2N 2646 !Vo.
2N 3055 N PN Powe!'

lN914A 'V~ , . , .. . . . 501$ 2 .00

CAR
CLOCK
KIT $27.95

"""0."''''''0, A_, ..
v O"._ '~. "

VIDEO TERMINAL
KIT $149.95

' ' ''' ~""" . 0" Ae '" 00
. ~ .. .....'.. . "m.."'.....","'
· O'_ ' ''L.O'_ .h..... -_..._....·0_.. "".,_.._..-- --... ......_-._- ,-
e-N ~. oc" .....

A _, • • ' 0 _ oc , ......... _ _ """ _ ASCi<..._ d..... , ,V . , ''' __.,~_... ~'fiK"'. ".m"'"
,~ <""~ .~" ' " ••~ ""<.oo.,,,~ ... ", "~.~ ,""" '"...... '.., ' , ,. ".".. ,OO '""" ~ ....
...... ..... i _ , ••_ o' '' ,. ' ...._ _-. -, _. _ <~-__ __.,., ..__ _. _00

,, _ <~... _ u e"._.. _ ., _.- ~- - -"'--'_..,"'_._" '- '.. -'-- ~'''''' '- ._--_--... __ ,_ _' .. '.'_,,_ _. T....._....._ _.--_ , ~-,._ _ '0_

Powe r A m p
2 m at er

REGU LATOR
75MG $t 49
300 ~ .89
309 H ,, 99
3 40K t 2 ...~ 99
7805 ~(.; ,13 9
18 t2 ~ 59
78 1 5 - .; 89
7818 .89

PC 8oa'd
$2.95
T,an.I"'....'
$149

l00V .1A t Oi$ t ,OO

141 0P·AMP SPECIAl
f act ory .... ' '''" _ ... clop _ II. both

x..o. _74 1 -' nu_
10 fOI $2.00

.59

30 watt
Tne '.""'''' RE 0'." C OOWfIf

.mp no'" ....;labl. m.,' ord",' Fau,
\'V ;n '0.30 W.". ou '.:2 ;n IOf 15
0 1 on lor e OU ' ••""' ue.
com"'.' 'n "I D ue';_
."'<1 datail. on T R '''u. Co. no'
'''''''ude<!.
Com",••• "". PA t .. . . _ . . $22.95

CLOCK KIT
6 digit 12/ 24 hour

LI N EA R
555 $ ,50
556 .75
566 t .4 9
561 t .49
14 58 .50
LED DR IVER
75491 .50
75492 .50

58.95
00.. "'"
,ncI..do _'d
... "ilftlt"",,-

$2,95
.as

""as
so

"3, 5 0

F..0 ]';9 .J!>
F..D 510 .~ 14 PI"
OL707 1,25 16 PIN
HP 1730 1,25 l_-:-:",'::~:;":::::: -1 24 PI..

40 PIN
R M po'a,o id F dl o< . , 4 ,25" X 1.125" .

DIOOES, IKV.2 ,5A ... • . • • . 51$ 1.00

53t 4 Chx k
74500
7451t2,",
7473
7475
7 490A
7 4 14 3

600 MHz

W an t a c loc k t hat
lo o ks g ood llno ugh f or your

l iving r o o m ? For !lllt the com ·
PlI titor 's kludges and try one of

oursl Featurft : jumbo .4·' dig itS .
P o larOid le ns fil t _ . e"Uuded a lu mi num

c a se ava ilable in 5 color s. q uali ty PC board s
a nd wper in struc t io ns. All p ar tS a re incl u d ed . n o
e " tr a s t o b u y . F ully gua ran t eed. O ne to two h o ur.
assem b lv time. Colon : s ilve r , g o ld, black, bro nze,
b lue (spec ifV).
Clo ck kit, DC·5 ••••...•...•. •••.••• $22.9 5
A larm c lo<: k. D C -8 , 1 2 hr o nl y • • . • • •• • . • 2 4 _95
M obile c loc k. O C·7 .••••••••••••..•.. 25.95
Clock kit wi t h 10 m in 10 timer , DC -10 . •. 25.95
AS$IImb led lind tested c lock. a Vl'l ilab le . add
$ 10 .0 0

E ...n<t 11,. ._ of yOu '
eount9' '0 600 ",Hz W Ofk. w;t!t
.n co..n'.... lfto , .... 150 '""
....,b.;Iy. So>K;ly +to or +tOO
W"""'. , ..,""'. PS t il $59.95
Kn. P S ·1 8 . $44,95

PRESCALER

CH EAP C LOCK KIT
DC"" F.., .......
8 6 dog" 4 '" LEO
8 '2 or ~ '",m,,,

LEO DISPLAYS

~
DECADE COUNTER PARTS
Indudas : 1490011. , 74 75. ?447, LEO readout .
current limit rllSisto rl , and in.tr ue;tions o n an
aasy to bu ild lo w cost Ireq"ency counter .
Kit of parts. DCU·1 •• ••••••.•••• •• •• $35 0
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2M LINEAR POWER AMPLIFIERS,
LPA 2-1 5 Kit 15W p.e .p. S69.9S
LPA 2 -70Kit 70 W p.e. p . S139. 95

Frequency Schemes Available:
VX2 -4 28 -30 = 1«-1 46 [] Ot~erfreque n<;y

o
VX2-5 28-29 " 145-1 46 [] ranges available
VX2-6 26-28 · 144-146 [] on <pedal order

eit~er on"

indudin9 ay<tal

-ONLY 534.95

••

11M( ·w . Jl\Olo
" .....~"<:,.'J ._ .

", J
•

let you receive OSCAR signals and other exciting
SSB, CW,& FM activity on your present HF receiver.

YX2- ( ) TRAN5YUTER KIT 559.95
A25 Optlol'led Cabll'let for Xverter&PA $20

FEATURES,
e Linear Converter for SS8, CW, FM, e l<; .
e A fro<;ti O<l of t~e pri<;e of ot~er vni ts
e 2W p.e.p. ovtpvt wi t~ 5 MW of drive
e Use low power top on ",,<;i ter or altenvotor pad
e Easy to aUg! with built-in test painh

Use inexpensive recycled JO or n mete,. ssb exciter on 2 meters.

New VHF&UHF Converter Kits

512.95
124.95

- 1- 1/2 x 3" e eo"e<' ony '( MHz band . 12 Vdc
. 1<»01 for OSCAR . Oiod. protec tion e 20d Bgoin

MODEL RANGE

P9-LO 26-88 MHz
P9-HI 88- 172 MHz
P9-220 172-230 MH;r
Pl.( Wired Give exact band

P8 Kit SJO.95
PJ6 Wired $2J.95

Miniature VHF mode l fo,
lO Co....., a ny A MHz bond t iv.f space. - size only
. 20 dS goin . 12 Vdc 1/2 x 2-3/8 inch", .

MODEL RANGE
PS-LO 2a-53 MHz
PS-HI 83- 190 MHz
PS-220 220-230 MHz
PI6 Wired Give ."ocl bond

'15 Kit S18.95
P35 W ired 534.95

FAMOUS HAMTRONICS PREAMPS

let you hear the weak ones!

Gr,"",t for OSCAR, 551J, FM, ATV. Over 10, 000 in
u... throughout the wo,ld on all type, of receivers.

. Cover. ony 6 MHz band in
UHF '0" 9" of 380-520 MHz
e 20 d 8 goin " l,ow noise

P9 Kif

PI4 Wired

Deluxe ...., rnoclel for app·
lica t ion l where ' po e," permit>.

,
FM/CW TRANSMITTER KITS

BUILD UP YOUR OWN G EAR FO R OSCAR CW
OPERATION , FM REPEATERS, CONTROL LINKS
e Profe.siona l Sot..>ding Audio . Free of Spurs
- Complete ly Stobie e Bui It-In Testin9 Aids

MOOEL
cso
C, 44
C 145
C146
C110
C220
Spedal

RF RANG E (MHZ) H RANGE
50-52 28 -30
144-146 28-30
145- 147 (OSCAR) 28-30
146- 1-48 28-30
Ai,<;raft 28 -30
220 band 28-30
Other i-f & rf ranges available

MODEL RF RANGE (MHZ) H RANG E
C432-2 432-43.( 28-30
C432-5 435-437 (O SCAR) 28-30
C432-7 427 . 25 61.25
C432-9 439.25 61.25
Spe<;ial Other l-f & rf ran91'S a vai lable
---------------------------------------
A9 Extruded AI,,", Cose/ConnKtorS S12 .95

• FREE 1978 CATALOG.

182·D Selmon'Rd; Rochester, NY 14612 H16

40 PAGE CATALOG IS YOURS FOR THE ASKINGI

IN CANA DA, ....d to ",",tee; S605 Wellivk. A....;
Montreal, Qve H4W 2N3 or phon. 514-482 -2640.
Add 28% 10 <:over dvly , ta", and .,,<;hange ratto.

IT'S EASY TO ORDER!
O C A LL OR WRITE N OW FOR f UE

CA TAL OG OR TO PLACE ORDER I

O P HO N E 716-663-9254 . CAn_ing
servic;e .wnings a nd wHkends 1« your <;Qf'j 

venien<;* . P"r$Ol"lal _Ifl <;e 9-5 . a l tern lime.)

O A d d S2.00 1h l p p i ng & ~andling .

VHF/UHF FM RCVR KITS

R90 UHF Re<;eiver Kit for any 2 MHz segment of
380- 520 MHz bond... ...... .. .. .... S89. 95

R70 6-d'annel VHF Re<;.i Kit for 2M, 6M., 10M,
220MHz, or <:om'l bands $69.95
Optional lC tal fi lter for 100 dB adj <;han 10 . 00

* NEW GENERATION RECEIVERS
- MORE SENSITIVE - MO RE SELECTIVE (70or IClO dS) ~~~=-=~~~~:":~~~------
'* COMMERC IAL GRADE DESIGN
'* EASY TO ALIGN WITH 8UILT- IN TE ST CKTS
_ LOWER OVERALL COST THAN EVER BEfORE

120 Tripler/Dr lver Kit. Use with T40 for operotion
on 432-4SOMHz bor>d • • ••• • • •• • • •• •• S19 . 95

6M. bond $39.95

T80 RF POWER AMPLIFIER MODULES f O R A80VE
* No tuning *VS~ Proteditd *Wi. itd and T. sted
* Rated for Continuous Duty - Great fw Repeoteo

T80-150: 140-175 MHz, 20-25Wovtput S79.95
T80-450: 430-470 MHz, 13-1SW ovtput S79. 95

T40 II C~o""el 200 MW E,,<;ite r Ki t for 2M Or



S~£ C I A "
S A'- E

TIL 3 " '-E DC_"" ..~_,_.
"-,3 · ·C...... _...._..~~,_.... :';" ....
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P.O. BOX 19442 E
DALLAS, TX. 75219
(214)823.3240 BB

l SOMA Wlreadou ts on
40MA W/readou\$ off

MOBILE CLOCK CA LENDAR KIT
........ ~ • • _ , <l ' • • ,.. _ ..
_ ~....... _. ,_ ."., D'GI TAl CLOCI( I
CALE HOAA '''' __. ,_ "wp'__ t>'- .......... ~-_ ..._-...._"'......_. _" _ . __••0<. 'h.•.-. ~_

""'" . ....... __ _' __.. boo• • _,
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'.,. ""00"

' _ ;01 ""........ _'01 ··S'_"".,.,··
"...."'._ o'"",<••on

'''' mo"'" u.. r::-::::C':''::''':''':-::::-l....".,,'......._, ..."
....... '_ R'A<:'''0_ _-_.

ZEN ER GRA 8 B"'G....... n,oo "-'onon' 01 '0 oilt.oo"'
ItOI b;,_~ 2 .1••..., Xl VOC ;~ .00 M...... lI ..... . rod lW ,

All ", I"" " n;" bu t "'0" 1>... "'19'" nu"",",. W. ''' 001.
• e,o I. ron"" .""', ' 0 "onO.,d nu""," "

SPECI"' l PR ,C. 'O "iO<:el , ,00

M,,,;.,"," 11<; Po,
w i. ..."" 'C... ....n' ... _",,,,,n' ,,.....,................- ....• AU

•••••••••••••••••••••••••
MG·01 ELECTRONIC GRANDFA THER CLOCK
W'l;"- _ ... '01""9 ol>ou' .-. ~. ",,, I'" """1 GR ...NO
F"'TH'R ClOC" A.._ ;n A",FI 1918 BAD.J.Q
lliPAONICS W....... ,ho ~n1y . " ;,, , h. "-0 ,10 " i,It . Il 'ho
bol<,,, II"",,, 1"M" . Th. b,NO" ""01:>1 '", I, ,,, d..., ;"" h......
"n i"u• • nd 'o><i.,." "11 'ltl ' ,;"",,,i.,,, ,•• 11 _ ;, ' T" . LtD
. 'Sw;...... . . P.ndwl" ", . nd Mo.Ch'.. l ,l od< Sou"" ...
"0;101>" onl . 0" "", "00; ' In _i';.... " ,,,""';. ··bo " "
"""01 "0'" ,;. 3 . ;moo I", 3 O'C'OO;U. H"".... ;n ,ho c;;;~

"", , Sol .. H.._e-. 'ho""" ",",,01.-".''''_;''''''
to ,""'"

' lI ' . OIGIT LEO REAOOUT
•.........__ . _ ••100

- Ch._
. s;""" ..,0<l_ .....

lEO""",,,,'"m

9 - 14VDC

28.95

(400')

MICRO TRIMMER
CAPS

Tinv 4·40 pfd
trimmer used orig·
inallv in wa tches!

3/$1.00

Special!
Limited crv!
LM567 Tone""'_.
while they last'

99<

MC1469R

#30 Silver
Plated

Wirewrap wire wilh KV·
nar a jacket. 4 Colors
avai lable. 100 It. 0 1 each
color.

lou cee.
metBfS 8< jac ks

39.95
UPS SHIPPING

PAID !heavy duty tr ans-

All Parts Are Prime & Guaranteed!

• Better than 200MV load and line rl!'lJ.l la t ion
• Foldback Current Limi ting
• Short Circui t Protected
• Thermal Shutdown
• Adjustable Current Limiting
• Less than 1'Ii. ripple.
• 15 amps l l .5to1 4,5V
• All parts supplied including

fo rmer.
• Quality pla ted fiberglass PC board.

~Y"':AJVU<.>U<>Vvv<."A
FANTASTIC SOUND SYNTHESIZER

76477
Br-and ...... loom TL Mw..V sound"""'" the
..... WI \f1 thi'o 78 pin gam! Si"lJle Ie conlaim:
N";.. geneo-alD<.....P'"' low frequoney OSC.
Yeo, one .nol . mi ~eI" . twelopo con\rol and
. mp. WOI k$ f.om a " ng!. !> 10 9VOC SOUrce.
With 8 page m.nu.1. $3.95 eo;:h

m~'I.~I!RJ'A~IRIIA~~.ICI
_····...·············...·········•··..·········I··~~o~A·c~()(5Ki~i~~R·KiT·· ·

PS-14 HIGH CURRENT REGULATED • F",",~ 24 "0", lolo time and upto Za hours ot elapsee

POWER SUPPLY KIT
: time on the same set o f si ~ digit LED readouts. Tota lly
• independent opera tion of both fUn<:t ions. Clock has pre.
• $eUable alarm with 10 minute snooze. Tomer has reset,
• hold. and count func tions. Fu ll noise and oYel'\loltage:
: protect ion. 24 hour only . Readou ts has dimmer feature
• Ol' they can be lurned off Withou t d istu rbIng tile clock Of

• t imer. Time~ inc luded 1.0 1% accuracy!. Because of the
• ma ny opt ions and mounting considerations the case and
: switc hes are no t inclu ded. Switches are standard tvpes,
• Will fi t inside stan dard airc raft instrument case.

I••••......... .... ................ .... ... ......... .~ .
OVERVOLTAGE PROTECTION KIT 6.9S! POWER SUPPLY ! 'WIlRlILE RLARM KiT
Provides cheap insurance lor your exr;;sive equipment. • METERS • '" '.... EASY ~ " to _lo "'., ...",. .. _

· .. 3 3 ~. I • • 1l'Of<'~ '0 ...n <Iuol ""'" 01" A_ b...Tnp volt a~ ,s adjustab le Irom 10 volts , v vervo tage • • Eu,,,,,",, .',,'" _ G,.., JDO "" DO ,O~,
instantl y fires a 25A Se R and shorts the ou tpu t to protect • Quality J Iio " me'e" f", the P 514. 0 I!>YOC & • OJ''''''' ' "om 5- 12VOC .. up '0.' .",p~u.",li
.....uipment Shou ld be used o n uni ts th at are fused . Oi • " 'AM . " •• , . ,0"" ,".•1'. • _ . ' VOC,S ohm "" ' ,"1 0.., I... ,,,,,,,..rid~" . . a,<"eu "u Uu , pa< . ".. .. . have _n 10101 All part. ,nelud, ng PC b.,. ' d
recuv compatible With the PS·12 and PS 14 All elect ron- • NOT SURPLUS' 1295/ ..., j~': :'~' "' OIlOEA WB_02res supplied. Drilled and p lated PC board. {Ord er OVP 1) : · 2.50

f~~············ · · ·· ··· · · · · · · · · · · · ·..···....................... . .
I i

~. ~ ... ULTRASONIC SENDER RECEIVER KIT US--02 ... ~ :
totAL SECUIIITY, C .' .... _ w'''_ic '23KHZI _ -.. _ " " ......o'oo..,"i< -.. 1>0>. "u,"",,_ :
... ,,,,, - , DO ..... sao-.... T' ' _ _ R__ .. ...., """"0 25 '-I' A",,", -._ ....
- _ ... -_"0'" _ ...., ' to ,SO M", 10 Drn.-.R TIII ...C.... e-.. .oocu-onic.... I"" _. :
- ' OO ' NOC ,_..10<11 _ "' _....., 100 M... \JoO;"'" -... _ -.ob;o<1_ "".. ...._ ..__.•
..._,.. _W........_ ••' ... '" , •

I I Op.........'''.v on<I A T_, C,m,o., 3.115
COMPl H E ICI T LESSCASES 21 .50 ,.;u""'t'C1I .,. o 200 M OC , •

•':•I
•••
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03

TERMS: Orders 10 U.S. and Canada, add 5% 10 maximum of $10.00 pel" order
tor shipping, hanct~ng and Insl,lfance. 10 all other countries. add 10% of total or
der_Florida residents add"%stalelax.C .O.D. lee: $1 .00. Per1IonaIchec:ks must
clear before merchanclise is shipped.

$299.lJ5
$249.J5

SPECIFICATIONS:
Time Base-TCXO ±O.l PPM GUARANTEED!
Frequency Range-l0 Hz 10 600 MHz
Resolution-l Hz to 60 MHz; 10 Hz 10 600 MHz
Decimal Point-AutomatiC
All IC's socketed (kits and factory-wired)
Display-S digit LED
Gate Times-l second and 1110 second
Selectable Input Attenuation-Xl , X10, X100
Input Connectors Type -BNC
Approximate Size-3"h x 7Ww x 6Y2"d
Approximate Weight-2lf2 pounds
Cabinel-black anodized aluminum (.090w thickness)
Input Power-901S VDC, 115 VAC SO/50 Hz

or internal batteries
QPTD-8000.1 Factory Wired
OPTo-8000.1K Kit

ACCESSORIES:
Battery-Pack Option-Internal Ni-Cac Batteries and charging unit

$19.95
Probes: P·1DO-OC Probe, may also be used with scope $13.95

P-'01--lQ-Pass Probe, very useful at audio frequencies
$16.95

P-102-High Impedence Probe, ideal general purpose
usage $16.95

VHF RF Pick-Up Antenna-Rubber Oudt w/ BNC #Duck-4H $12.50
Right Angle BNC adapter #RA·BNC $ 2.95

FC-50 - Opto-8000 Conversion Kits :
Owners of FC-SO counters with # PSL-6SO Presceler can use
this kit to convert their units to the Opto-BOOO style case, includ
ing most of the features.

FC·SO - Oplo-BOOO Kit $59.95
·Fe-SO - Oplo-8000F Factory Update $99.95
Fe-SO - Opto-8000.1 (wfTCXO) Kit $109.95

·Fe-SO - Oplo-8000.1F Factory Upd8te $149,95
·Units retumed lOf factory update must be completely as
sembled and operational

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-BODO.l boasts a combination of fea
tures and specifications not found in units cost
ing several times its price. Accuracy of ±0.1
PP M or better - Guaranteed - with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re
quire no adjustment for guaranteed accu
racy! Built-in, selectable-step attenuator, rug
ged and attractive, black anodized aluminum
case (.090" thick aluminum) with tilt bail. 50
Ohm and 1 Megohm inputs. both with amplifier
circuits for super sensitivity and both
diode/overioad protected. Front panel in
ciudes "Lead Zero Blanking Control" and a
gate period indicator LED . AC and DC
power cords with plugs included.

OPTOELECTRONICS . INC.
5821 NE 14 Avenue
Ft. Lauderdale. FL33334
Phones: (305) 771·2050 771-2051
PhofIe orders accepted 6 days. untl 7 p.m.



..........................................................................................· .• ··························l··························· ••..........••.••.•....•••..•.•......••• ••••••••••••••••• • •••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 0• ••.................... .... ... .. ................ .............................................. ' ..O. • • '. . , . . • . . . . . . • . . • • . . . . . . . . . • • • . • . . . . . . . . . . . . . • • • • . • . . . • . . . . • • . . . • . . . . . . • . • . . • . . . . . • . • • . . . . •••• .'· . , .. .
~ .. ' ' ..•...: ......
:::::; 16K E-PROM CARD ;::::
:::::; 'nJJtI! IMAGINE HAVING 16K OF SOFTWARE ON LINE AT All TIME! ;::::
::::; KIT FEATURES: S-100 IImsai/Altair} Buss CompatiJle! ;::::
...... PRICE CUT! .••••
'. . . .. 1. Double sided PC blNld WIth soldn ... . .

~g~~ 2. ~=:f~~~st:~~n Ind .,Id pll ted I$ 5 7 •5 0 kit I ~~ ~g
••••. J. All Iddrl!'SS linn & dill linn but- .•• • •
••••• Iered ! ... . .
••••• 4. All rockets included . WAS $69.95 .•• • •
..... 5. On Qld legtJlillon. t'DI:'CIAl OFFER'. .••••
••••• KIT INCLU'" ALL PARTS AND ¥t, .....••••• •••••••••• SOCKETS (nc.pt 2108·s). Add 125. tOf Our 2101's (450NSJ .... $12.95 ... . .
..... assnnbled Ind tested. when .,urdl-" WIth abaft kil . ••••••.... .......... ....•······f ....•::::: 1W1Jl S··I'f., ADD :: : : :••... ~ .••... .. .
..... 2 KITS FOR $279 .
..... $20 FOR .
..... Fully Assembled &. BlJmed In .••••..... KIT "'J1IIES' 250 NS ... . ...... r~. $179.00 •••• •
••••. Blenk PC Board wI Documentation .......... 1. OoubMfl si.d PC BOild wiltl solder •••• •
..... _k Ind silk KfNfI I.,.out. Gold $29.95 ••• • •
..... 1tIttt4 conllc1 fin"". ..•••
••••• 2. lUIsockets indud" . l ow Profile Socket Set . . . . . 13.50 .
..... J. Fully bufte...d on III . ddms Ind Support IC's (TTL & Regullto~J .
..... diU tines. .
..... 4. Phlntom is Jumper Sllectlble 10 $9.75 .
..... lin 81. Byn_. CAP's (Disc & Tantalums) .••• •..... ..- ....•
O 5. OUR 1805 ,.~lators .... provided 54 50 ••••
• :::: on c:ard. USES 21lD2 RAM 'SI . :••••
••••• t450NSI .••••.•... .....
••••• MOTOfIOU OUAD :I'" • A"'" ALARM CLOCK CHIP FULL WAVE BRIDGE .••••
••••• Me 30'01 PIN FOR PIN SUB NS MM5315AA SIx 0'9"5 MOT ASSOCIATED WITM OlOfTAL •••••
..... FOR POPUlAR l lol 3iOO WI,h lull Data N.wl 4 AMP. 200 PIV. RESEARCH OF CAlI'ORM.... THe: •••••
••••• SUPPLIER' OF C1"fIII 'OI'TWARE, •• • • •
••••. 3 FOR $1 $1.95 each 6ge 10 FOR $5.75 ...... .. .
::::: 450 NSl 2708 EPROMS :: : : :

MOTOROLA 7805R VOLTAGE REGULATOR
::::: Same as standard 1805 excect 750 MA output . Now full speed I Pr.;m,e n!w un.its fr

O
o
2
m a. major U.S. Mfg.4SO N .S. :: : : :

..... TO- 220. 5VOC o utput . Accesstime. 1K,Jo: . qu tvvto ·1 7 A s in one package. •••••
••••. 44c .••••
::::: each or 10 for $3.95 $15.75 ea. 4 FOR $5000

:::::..... .....
••••• •••••
::::: ",,010~O'-" 4K RAM CHIPS - 99~ EACH ;:: : :
::::: A majo r U,S. computer mig, inata lled thouunda 0 1 theae 41{ Motoro la RAM 'a on the wrong boards and had to remove them. All parts wefether1 teetec . an d met :::::
••••• FUll SPECS I II you don't mind a lillie solder on tile leads, then th is is the best memory buy in the wond Arranged n 4096 " 1 Bits . 470 NS, .
••••• Tile Motoro la 660S il on.of lhe easi..t dynamic RAM'I to use since il DOES NOT requi re multiplelled addreases al do moll other 41{'1 IUch IS tile 4096 or 4021 .
..... A complet.....mory boafd oesign ...,ng tile 6llO5 ia outlined ,n tile Molorola M6800 AW lical'OflS M....ual start,1'I(l on page 4-10 ...... 99"'" .
~.... ..... EACH LOOK! .••••
..... rWITH DATA SHEET) .......... ....•
••••. FOR $6.95 YOU GET AS MUCH STORAGE AS IN 32·2102·,1 .••••..... .. .
..... FULLY GUARANTEEDl ...... ....•..... ....•
,.... 4K STATIC RAM'S '
••••. 2 114 . The new industry OPCOA LED READOUT Z-80 PROGRAMMING MANUAL '
::::: standard . Arranged as lK SLA·1. Common Anode. By Mos tek , The major Z· 80 second so urce. The most :: : : :
,.... )(4. Equivalent to 4-2 1 .33 inc h characte r slze, deta iled e xplana tion ever o n theworking of the Z-60CPU .••• •
••••. 02 The origina l high efficief'ICY C S f ..•..,.... l 's in 1 package! 18 HIP . At least o ne u ll p age o n each of the 158 Z-80 .....

, DIP 2 " ' , 1K • LED di· "lay. 75c • • ,..... pin . CIl IPS give X . -- ins t ruct ions. A MUS T re fere nce ma nu a l for any user of •••• •
~.... ....•
~.... 2/$24. 8/$85. 4 FOR $2.50 the Z· 80. 300 pages . Just o ff the pre s s . $12.95 .••••..... .. ,
..... N• • ' REAL TIME ,
::::: 2102 RAM BLOWOUTI HEAVY DUTYI Tantalum Capacitors Compul.r Clock Chip :: : : ::

Full Wave Bridge
::::: Ful ly s tatic . Standard P o w er. T h e 25AMP 50P IV 1 MFD..35V. By N.S. MM5313.Featur.. :: : : ::
..... mostpcpular RAM for microprocess ors. Kemet. Axial Lead . BOTH 7 ..Il......nt Ind ·••••1,.... $1 25 Best Value! 101$1. BCD output •. 2B Pin .••• •
..... We made a huge surp lus buy . but there • DIP. 54.1S wllh Dill ... . .I.... ...••
I••• · w ill be NO MO R E WH EN T HESE A R E GE 10 AMP Triac LS SERIES TTl .I.... GO 74L$OO- 33c 74LS74- 49c .I.... NE! SC146D . House no . 74L$02 - 35 t 74LS90 - 6ge ·••••1I.... P # 2 F02 FAST! To·220 cese. Rated 74LS04 - 35 t 14LS 138- 89t ····.1..... a rt 1 -4 450 N.S. 74LS08 - 35e 74LS 154- 1.49 ,
,.... 10 amps 400PI V. 74LS I O_ 33e 74LS 175- 1.10 .I.... 8 FOR se95 32 FOR $25 3/$2. 74L$20 - 33e 74LS367-75c .I.... 75c ea. 74LS73 - 4ge 74LS36a- 8Sc .••• "
I ••• • • • • • • •

.•... O'lg'ltal Resea ch C ti TERMS : Orders ul1de, S l ~ . add zse. No COO·s. We •• • • • •;;:.:.:. (OFrTEXA'1 orpora Ion accepi VISA. Mane,Cha,qe iJnd Am e n c.n E llp,tss .:.: .: ••••:~.

.. Cards. Money Back Guar,n le-f on all it emsl Texas
I•••• P . O . BOX 401247. GARLAND. TEXAS 75040 . (2141271 -2461 Residents ~d 5% $ales T a l<. W E PA Y POSTAGE ! .. . . . .I··... ...••••• . .••• t· •.... . '. '.•••• • • • • • • • • • •• • •• • • •• • •• • • • • • • •• •• • ••• • •• • • • ••• •• ••• •• •••• •• •• • • • • ••• ••• • • ••• •• ••••• •••• • •••• •..." .............................. ....................................... ........... ........ .I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• \ ••

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. ........................................................................................
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75Cl: Each

$1.25 each

262 144KHZ Th,s frequenCy ls 2
to the 18th power Easily dIVIded
down to any power of 2.and even
to 1HZ. New by CT5- Knlght A S5
value'

N um ber 40254
PNP Germ anium

75 Watt 60V 5 A m p .
Same as H EP601 3 .

"'(O'~

RCA POWER
TRANSISTOR

2/$1.00

ea.

EXPERI MENTER 'S CRYSTAL

Super Deal!

69C

With
Mtg.

Bracket

3/$2.00

GE
TRIAC

$5.95 ea.
FULL WAVE BRIDGE

4 AMP - 200 PIV

ea.

$1 .95
T. I. ASCn CHARACTER GENERATOR

HIS 4 103 i c . 28 PIN CER CIP. lias seven bi t
CO LUMN Output for use wit h Matrix hard co py
devices. With SIlt..' CS .

PERFECT FOR TIL·305 7x5 LED TI DISPLAY!

75.

GE 10 AMP Triac
SC146D. House no . To·220 case .
Rated 10 am ps 400PIV.
75¢ ea .

COMPUTER MFG. OVERRUN!

PC BOARD
EDGE CONNECTORS' ''' :,,,-,..." .;; ,,", , ."'", L"'~~'VWi:~;.77.:o-}-'¥"rm-~ •

- _.....,. .._~ '-

$8.95
The perfect project enclosu re . H igh
im pact plastic with alu m inum front
plate. F ront p late can be remo ved
f or drillmg. 8x2~x4~ inches. These
were or iginally used for bank secu r
i ty equipmen t . They are Beaut iful'
Optional m ounting bracket sw ivels
from t op t o bo ttom for easy mount·
mg. Knurled t humb screws lock
the bracket in any posi tion .

75. 4 FOR $2.50
36 Pin . Gold Plated. Solder Tail. .156 I N . Spacing . Double
Rows of 18 Pins. Fo r st andard thickness (,062) PC Boards
Major U .S. Mfg.

BRAND
NEW!

12VOC Relay by COE .
SPDT . Coi l is 2800hm.
Sm all Size. $1.29

High Output = 30 CFM. Shaded
pole. 115 VAC 60 HZ. 4.5 x 5
inches. Brand new by Molon
Motors. Perfect for computers .

SQUIRREL CAGE BLOWER FAN

ea.

10/$1.00

$4.95

MIRRORED SCALE!

TI DRIVER
TRANSISTOR

TIS-92

TO-92. HIGH CURRENT NPN.
IC-400MA VCEO - 40

HFE roo TO 300

tD'3 PNP SILICON
tl\D~D POWER TRANSISTOR

TO-3 Case. 2N490S.
Rated 90 Watts. VCEO-60. H FE
100 MAX. at 2.S Amps. A qcod mate
for 2N3055 in audio outputs! ~.,

Prime New Units!
75¢ each Dr 4/$2.50

MALLORY ELECTROLYTIC
FILTER CAPACITOR

1500 MFD. 16 WVDC.
Rad ial Leads. Factory Fresh'

3 FOR $1 10 fOR
$2.95

Perfect for Power Supplies!
Smal l Size : H~ x % Inches.

.........................................................................................• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• e •
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •... ' ...... .......... .. .. ... .. .... ....... .. ... .... .. .. .. ........... .. ... .......... . .. .. ..'•. . ... . . . . . . . . .. . . . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . . . .. . . . . . . . . . . . . . . . : : .: ..... •-0.:'- ~ -v-.:.••••
::::; WESTON VARIABLE .:::::
::::: BIG-SCALE PANEL METER INDUCTOR #2 :::::••••• •••••
::::: Super precis ion , o riginally used in Police By Setmens. Pot Core Style. :::: :
::::: Radar. 0 -1 MA Movement. Scale Read s 0 50 To 75 MH. High Q . ·•..1...•,
••••. T 0 $..... 0 100. riginall y cost 46.71 each . Very ::: ::
::::: Lim ited Stock . :::::
••••••••••,•...
•••••..... . ,
.....__~:.::::::::...::.:.:::::::..-_~=====__-..:!:..:~~:..:~:..:~_-..:~~~~_L~~~~:!::~ <••••••••••.....
•••••••••••••••••••••••••••••••••••••••••••••,•...
••••••••••••••• ••••••••• ••••••••• ••••••••• ••••
•••.. ---- - --,:::---::::-:::;-:;:;:;-::::::::-;---------T-- - - - --,:::-::-:---:::-:::::-:::;:-::::::-::;:c;:;;:----- - -- ..••••••• ••••••••• ••••••••• •••••.... ....
••••• ••••••••• ••••••••• ••••••... -..,
••••• ••••••... .....•... .....•... ....
••••••••••••••••••••
•••.. ;-;-;-;-~"";_;;;-~;,.~;;;""""";;----,--------_=_':-:::_::cc:::::_-'--'---------,--'------------- ..••.....;- ...,..... ...,
••••••••••••••••••••.....
•••••••••••••••••••••••••••••••••••••... " .,..... ".,
••...---'FiI5iR"IiEiR--1----::'::::::::::;:::;--t-------:::;;:;;;=---=-:::-1---;~;;;;;-;:;-;;;~;;;~~;;;;:;;;~- ".,••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••
•.... -=:::::=;:::::-~OiUiiRRiEi~§j~;~~~:o~;iJ~"FiNl---------J.(=~~~"'\---_==__=:--- ".,••••• ••••••••• ••••••••• •••••.... ".,•.... ".,
••••••••••••••••••••••••••••••.....
•••••::::: $6.50 each• ----,=--,--:--:--=:------_,_--=~~'--'---_,_=_--''----r-:---:__:__:=--=-::_:::_::-:_=:::_:-::__:--::-~__::::_===_--:=:- ".,••••

m~: Digital Research Corporation 30 MHZ. FREQUENCY COUNTER KIT :~ii

.:.':.:::::: (OF TEXAS) S29 95'" ::::.:'::P. O. BOX 401247. GARLAND. TEXAS 75040. (214) 271 .2461 Our Latest Kit!
•••• . TERMS: Orders under S15 , add 75¢ No COD·s. We accept VI SA. MaslerCharge and Brand New Design! •••• .•••
•••• . American Express Cards Money Back Guarantee on ali nerns! Texas Residents add 5% :::,'......
••••. Sales Ta~ D20 .•• •
••••• WE PAY POSTAGEI WRITE OR CALL FOR FREE INFOI :•••.. , . ' ... .'. .....•,
I , • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •• • ••••••••••••• ••••••••••••••••••••••• ••••• ••••• •••••• • • •• ••• •••••• ••••• •• ••• •••• •• • • •• •• • ••••. •..........•.•........•...•.....•.............................•........................... ,.: ....•.•••.••••.•.•.••.•••...•..................•..........•••....•.•....•.•..•.•.....•.. ~ .••••::::::::::::::::::::::::::::::::::;:;:;:;:::;:;::::;;:::::;:::;:;:::::::::::::::::::::;.



VECTOR USlit·N-Wra p"
WRAPPING TOOL: $24.50

Ever notice thai breadboarding goes a 101 easier wi th a
SIII·N·Wrap? If no l, then you probably don 't o wn
on e ... which means you sho uld ca ref ull y study the
following paragraph.

The SIII·N·Wrap is a manu al wire wrapping 1001. It has a
spool conta ining a special kind of wire which, when wrapped
around wrap po st s, has its insu lation sli t .. . which makes
excellent contact wi th the post. both ele ct ri ca ll y and
mechanically. This wire may be l ed out continuou sly lo r
dersy -chalntnq connections if desired . And, there's no
cu tting, no st ripping. no need to have lois of different stzec
wire lengths hanging around. The price includes 1001, w ire,
and instructions.

G4

74121 ....•••• , •• ,. $0.45
74123 $0.65
7412518093 .. """, SO.50
74126/8094 ....,.. . .. $0.53
74128 ..... • • • • • • • • $0.65
74145 $0.63
74148 "" , . " . , $1.25
74150 ,. """, $1.07
74151 .... . • " ". , , 50.71
74153 $0,71
74154 "",., $1.23
74155 $0.71
74156 $0.90
74157 $0.71
74159 , .. $2.20
74160 $0.89
74161 , •.•. " $0.89
74162 $0.89
74163 ......••••••• SO.89
74164 $1.34
74165 ....••••••••• $1 .34
74173 $1 .34
74174 ........••••• $1.52
74175 $1.34
74176 .. . . . . . . • • • • . $0.89
74177 $0.88
74179 , .. $0.75
74180 $0.98
74181 ........••••• $2.23
74182 ••••.•...•••. $0.80
74190 $1 .00
74191 .. .......•... $1 .00
74192 ......••••••• $1.34
74193 ............• $1.34
74194 ...•••••••..• $1.34
74195 .........•••• $0.71
74196 .....•••••••• $0.98
74197 $0.98
74198 ......•••• , •• $0.96
74199 .••.... , $ t .96
74273 $1.89
74S28716301
82S129 .. •. , ,. $4,38
74526818223 $2.50
74365 . .. . . . . • , , , .. $0.69
74366 $0.69
74367 . . . . ...... .. • $0.69
74368 , .. $0,69
74390 $ l,SO
74393 $1 .50
74547 1 .........••• $7.50
75325 •.•.......... $0.65
75492 ... . . . . . • • • , • SO.82

BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614

TTL
7400 " " , . " ,. SO.18
7401 SO.2O
7402 SO.2O
7403 $0.20
7404 , , , , . , . , . , $0.21
7405 $0.22
7406 , . , , , , , . , $0.33
7407 $0.36
7408 SO.23
7409 ... .•••••••••• $0.23
7410 SO.18
741 1 $0.22
7413 .......•...... SO.45
7414 ...••.••...... $1.05
7416 $0.30
7417 ••••••••.... .. $0.33
7420 $0,18
7422 , $0.23
7425 $0.30
742S , , , , , , ..••.... $0.25
7427 $0.29
7430 , , . , , , , .•••••• $0.2£
7432 , , , , , , . , .•... . $0.30
7437 $0.36
7438 , $0.36
7439 $0.45
7440 " " " " • . . . . . $0.19
7442 $0,55
7444 , , , , , , , $0.45
7445 .... .. . .. . . . .• SO.63
7446 •••.•••. ..... . $0.85
7447 , ••••......••• SO.80
7448 ••••••••...... $0.83
7450 •••••••••••••. $0.18
7454 ..•........... $0.18
7460 $0.18
7472 •••••••.....•. $0.29
7473 .••.........•• SO.36
7474 ••••••...•• _. . $0.36
7475 •••••.•....... SO,65
7476 .•....•.. . . . .. SO.36
7483 •••••.••• , $0.89
7485 $0.99
7486 •••••••• . . . . . . $0.36
7489 $1 .75
7490 $0.60
7492 ..•••••••• . . . • $0.63
7493 . • • • . • . . . ..... $0.55
7495 . . . . . . . . . • • • •• $0.90
7496 ••.•.......... SO.90
74107 •••••••••.... SO.36
74109 .........•••• SO.53

'2NRFO (31$1.95) 3 GHz power t ransistors for
oscillatorl amphl ier appl ications. Guaranteed tOO mW out ilt
1.5 GHz. To-18 pa ckage.

(All specs l or me lollowing ta ken at 25 degrees C at 2
GHz)

12NRFl ($4.95) 2 GHz power trans istor. Pd max 3.5W,
Pout minimum 1.0W, Pin 310 mW, etuclency 30 %. Similar to
RCA 2N5470.

12NRF2 ($5.95) 2 GHz power transi st or. Pd 8.7W, Pou t
2.5W, Pin 300 mW, eff ic iency 33 % . Similar to RCA TA8407.

112NRF3 ($6.95) 2 GHz power transistor. Pd 21W, Pout
5.5W, Pin 1.25W. efficiency 33 % . Similar to RCA 2N6269.

112NRF4 (S7,95) 2 GHz po wer transi sto r. Pd 29W, Pout
7.5W, Pin 1.5W, ernciency 33 % . Factory selected prime
2N6269.

WE'D LIKE TO RELAY
A SPECIAL TO YOU •••

We've got some dandy little reed relays that are
currently on spec ial. These uni ts are 12V, normally
open SPSt types that usually go for $1 ,50. But
through the cover date of thi s magazine, you ca n
have TWO FOR $1 .50 . . , no kidd ing,

HI·CURRENT VARIABLE
AUTOTRANSFORMERS

We used to have a lot of these, but now we're
down to a few and we want to move them out so we
can have space for newer qoocnes. Normally $1 50
- but for this last chance, you can get one for
$125. Quantit ies are l imited.

VECTORBOARD

RF TRANSISTORS

Telms: Add 5.50 10 orders under SlQ; Col res add fax.
Please allow~ 10 5% lor shpping; excess reru-cecr COD
orders cccecteo wilh street address lor UPS. For
V1SAiJ j Moslerchorge8 orders ($15 min) c an OU" 201 hour
order oese 0 1(415) 562·0636.

Everybody needs Vectorboa rd , if our continual need to reo
order is any ind ication. The kind we ca rry is 8V,· x 17 ",1116"
thick, wi th pre-pun ched .1" grid holes on an epoxy glass
base. Works we ll w ith the Slit·N-Wrap or Vect or's other
w ir ing wonder, the Wire Pencil , to give fa st prototypes. Our
pr ice: 56.39

JUST IN TIME 
NATIONAL'S 12V CLOCK!
$16.50 or 3/$46

The MA1003 clock module is a complete unit . • • just put it
in a package and you're on your way, A buitt-in t ime base.
along w ith 12V DC operation, make this uni t a natural l or
no-hassle ca l clock installations. Inc ludes ncuresceot
read outs (not LEOs) for easy visibility under adverse ambient
lighting conditions.
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l'ypi "lI . u.e I", """"""""'d inv.
l,ooAl l. ohoati nv, n .ld madin""'i"",.
fi to .""'do,d Ie ood.t ""ir. / wrap
poor• • E.""II .nt wipi octi "" ""
gold plated ba>e contoc .

'7.=~. KTI """ 'ain 10 ba>e con",,,,,. hoot
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THM 6070B Ext", Oi.ip:>tian H."lz. 35<:, 3/$1 .00, 10/53.00
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THM 6Ol3B T0-3 O~ 69" <1,1$2.50, llV15.oo
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!056 -r...... Bpin "'".OIP .to
141 Compomotfld OP-Amp B po" DI P .37
LM 1989N RF v.... Modulot'" US
CA31J08,J>OI_lMoo-fH OpAmp 1.18
C..,,314O MOS·fET Op Amp. Bi ·polo, out .99
l M3909 Lo Voltl\lO Ud pur.., 1.&0
LM39 1 I TOM\J ContrOl CHIP 1.&0
Slg .oil", 2504TA 102. bit S......mot)' (I~)• .$1.7S
MCM 6511P 0,.."" G......,o< 9.9l
~M6!>11A1'Ch . ...c Gon«._ 9.9
MCM6575P ~"'., lIO rotor. • . . • • • •• • • •• S9.95
AFUXI·1C.! Acl... ~"..... ~ Voriablo 1,50
l M2lI01N T_to< Frv eor-... 2.65
lM181m UI__c T. _ _ .._ t ,15
\,M IBIS ......__ ......." 10< T.~ ,... S.73

25'88 Ii.- 32 bit !ililt bg._ S2.9S
Tll70 T0-92 Hall . It.d ...itd. ..I ..~ "-,, 1.25
lIICl_ T......."... Aoury "- IO-M
lIICl4tI9PT_ hd Coo__ Io<I 4t09 • .2S
lIIC''''l1'~ Rde Gor..... II.M
lIICl4tl1VP CMOS _ 0>iI> IU'S
lIIMSll~_er.-_ Ia.M
'~IS 7 »v:-u " lICDe.-- 2 "
'''Cll22 l fll( K....-E_ 8.35
7wnJ 2O K....-E_ ' 45
'4Cll2S • o.c.- ea..nto< ..~ 12.00
7"C82114Deo.- ea..nww,-",! 12,00
74CllJ!i.1 311 091 DVM CMDSOIic> 18.M
960l Relfiggerobl. 0... 1Il'.>I 50
M0IOISP Hi Speed quod "0" 1_ POW"- Tn ••• • .$1 .00

OATA AQ UI SITlO NS SUBSYSTtM
ADCOfI I7 i,o 40 pin CMOS I. e . w i~ 0<1 8-bTt 0",,1"\1
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kid> i~. """""'" .tobili..d comparol.", ...,11_
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THE FUTURE NOW!

FM2015R

• 5 .... . s e-.... . 1000 C.......... ; .........of_. ..... ' .. ... 10400...·400
.. 800 C l • 4 C""'NN£l " AM IC MEMORY WIT.. SCANN'NII •
MUl T'I'I.E FR EOu ENCV Off SETS . ELECTRO NIC AurO TuN ING · TR"'N SMIT
AND RECE'VE • INTER NAL MUl " PURPOU TON E OSCILLATOR . RIT .
O' SCR' MINATOR METER · ' S w. ...o"''''', ·U_ iod R__..,...... ....
..-,...... 1& POLE FIH ER. MONOllT.. ,C CRYSTAL filTER AND
AUTllMA"C TUNED RECE'VER FRONTENO. CO MPARE'OSu_ E..._ ....... Bu.-,... C.............., A"; """" 11,_ th••o;..... C......''''''..n Soco ..
N.....' ANY PR ICE

INTROOuCTOR V
PRICE

$3 9 9 0 0

TURNER HAND MICROPHONE
DYNAMIC PIT MODEL J 360 OM
Med ium Im p edanc e (600·5000
Ohms)
Freq. Resp. 100·5000 Hz.

ONLY $10.95

SPEAKERS
2" 8 Ohm Round. $ .65
2'1'" 80hmRound .. . 75
2'1," 80hm Round . . 1.00
2'1, " 100 0hm Round .. 1.25
2'1, "xS" 8 Ohm Oval . . . . 1.95
add 10¢ per speaker shipping

40 Ch.nnel CB Swit ch
Cherry #R40B.QOAA ONLY $9.95

TRANSFORMERS
110118 VAC 1 Amp $1.50
11 0112 VAC 300 mA•..•..•..• , . 1.25
110120-40 VAC 2 Amps 2.50
11015 VAC 6 Amps• .. . ... .. . .. .4,95
SPECIAL 110112 VAC plug in
500 mA. ... .. • .. • . . . . • • . • . . • . 1.50
For each 1·5 Xmfrs add $1.00shippin g

MINIATURE SWITCHES
SPSTonoff o n .. • •• • • • • • •... $ .99
DPDT on off o n ••••.••••••••• 1.59
DPDT o n o ff 1.59
DPDT o n o ff (w ire w rap leads) . 1.99

NEW!
Tunable 420 MHz
Fast Scan TV
Converter

ONLY $49.95

I~

e Mobile use 12 Volt DC
Input makes ideal
mcbue set up
e.OOOO5% accuracy and
rock stable

e a wucn aere h om
counter to clock without
losing time

••
"W~""'- •
..."'"' ,.,.....".

DUAL DIGITAL 12/24 HOUR C LOC K KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CA BIN ET

Features:
12 or 24 Hour Operation on either clock
Each Clock separately contfOlied
Freeze feature for time set
Easy assembly lor clock and cabinet

MODEL ALD S-W

Model ALD 5·P

Only $44.95

Rllcei ye Fast Scan Amateur TV In the 420 to 450 MHz Band
with any TV set. Low noise. high lIain rf Amp wi th Varactor
tuned Input and outputs, Built in AC supply,Comes In two tone
walnut & bai lie cabinet measuring 1 7/S"' x 4 1/4" x 4118" .
Factory wired with 2 year guaranlee. . • . . ,.,., $49.95
Kit (cri tical circuits prewiretlj , . , . . , ....•............$39 ,GG

~~~ TURNABLE HAM TV CONVERTER

s.ms kll.S. bon In un. ...mbled Blsck

PI.." e csbln.' wlth Red FIIl.r.

e l l 0 Volt POWllf Sup
ply/Battery Chalger cp
tlcnc-pertect for use In
Ham Shack
eClock can be either 4
or 6 dillit, 12 or 24 hour

e Clock keeps time even
In of! position

e Si' big 0.4 Olsplay
leds.

8Gould or GE size AA NiCad Satterlee.. .. . . . .. . . . .. .. . .. .. .. . . $17.50
110 Volt AC Plug In Power Supply & Batte,y Charger. . • , , •. • . • . . . . . .4.95
Coming Soon 600 MHz Presealer

e ' Porteble use when 8
AA Batteries are Installed

e Comes In attractive
Black & While metal
catneet

2 1'iCSC

ALDELCO DOES IT AGAIN-ANOTHER UNBELIEV·
ABLE VALUE-OUR BATIERY OPERATED FRE·
QUENCY COUNTER & DIGITAL CLOCK NOW AVAIL·
ABLE-ASSEMBLED AND TESTED AT THE KIT
PRICE . _ ONlV! $99.95

• Leds tum oil to cce
serve battery power

e FreQ. Range 100 Hz to
40 MHz Typical

COMPARE OUR FEATURES-COMPARE THEIR FEATURES
THEN-COMPARE OUR PRICE AGAINST THEIRS

"""""1510,99
10 tor 99

'"".. . . ..... ......91

"as.
•

200 MHz TOOO 512.35
400 MHz T060 5,60
rrs MH, TO)9 1,411
400 MH. T039 1.25
I1S MH, T060 6.30
175MH, TO)9 1.35
175 MH. MTJ 1 4.15
115 MH. MTJ2 7.90
175 MH, MD 2 lQ25
175 MH, TO)9 UO
175 MH. MTn 5.4(1
115 M MTn U5
115 M MT7 2 10.95
115 M MTn 12.30
115 M"', MT72 16.30
lJ5 MH , Xt06Pt<P 6.00
tJ5 MI12 X106 PNP 8 .50
n5 MH, Xtll6 PNP 10 .35
n5 MH, XIll6 Pt<P 20.00
Sa M , XS I 2,1~

2J M , TOS 6.42
50 MH, T0220 4,65
soMH, T0220 8.97
5O MH, X8 t 2,00

,ow
'".'.OW'".",.,,.
' .OW
'OW
'OWu,w
' .OW
' OW
'OW
' OW
' OW
• .OW".' OW...".
' .OW
5.51'1I
'OW
'OW

SPARE PARTS IN STOCK
FOR EBC PRODUCTS.

Cabinets, Componente etc.
lor ESC Jr. CB, Marine, Avia·
tion & OFs,

2N3055
2N 3904 or 2N39006
2N,496 Or 1116 10S
711 or J09 14 p," o> p
555 T, mf r
1>.9 141 11 4\ 48
IlI l ll N60 l N64
CA 3028 0 ,1 A mp

""' 309K von A~

l N~Oll... I " '8Bal
lN136S .
/ 11 6103
LM70'.1 0' J4 1 M,. 0 ' P Dp A"",
14 ", 16 P,. IC So,.,I,

21<2876
2"3375
2"3553
2N386-6
2N3926
2N4427
2"5589
2N55911
2",591
2N5913
2N&080
2N6081
ZN6082
1N6083
2N6084
2N6OO4
2N6095
2N6096
2N609J
GE 28
GH6
GE215
GElt6
GE226

RF DEV ICES
LOGIC PROBE KIT

AlDElCO KITS

4011

Measures Logic 1, LOllic 0,
and pulsing circuit condition
NOW Reduced to $9.95

lEOS
Monsanto MV5053 JUMBO
LED and Holde' only 25
l EO Holders. . . . . .10
JumbpRedLEOS 610r$1.oo
Jumbo Green, Orange or
Yellow l EOS 5for $1.00

m .
"0613 . . .. H5
MPF ,OZ 55
ZN3Il19 '" ,35
ZN545r , .... , " .. 50
2N5458 . . 50
2N54511 55
2N54e5 . . ",so

TTL SPECIALS
7403 17
7404 17
7405 , 17
7473 , , .32
7474 32
7490 ,.". , .. ,., .49
74116 2,60
741 93 98
74283 , .. 1,65
74Soo , ,25
74H to 25
74H40 ,22
74574 .•. , .45
74L175 1.25
We have more Items listed.
Send stamp for our catalog

CMOS SPECIAL

ALARM CLOCK KIT
6Big0,5LEDDisplays ' On Board ACTransformer
• 12 Houl Format with 24 Hour Alarm ' Snooze
Feature' Elapsed Timer.Time, lealuremakes this
Populaf in Broadcast Stations. n'e a natural 10/
cars, boats and campers when used with optional
crystal lime base. Fits our standard cabinet. $19.95
Crystal timebase whenpurchased withclockS2,95

12 or 24 HOUR DIGITAL CLOC K KIT
Uses 0.5 D isplay L ED. 531 4 C lock C h i p .
Freeze feature f or accurate set, f its o u r
s t a nda rd cab inet. ONLY$18.95
CLOCK CA BIN ETS ea. $4.95
Woodgra in or black leather
CRYSTAL TIME BASE KIT.
Inc ludes PC Board, Crys t a l, a ll parts and
in struc tions . $4.95
CLOC K F ILTERS. Blue , Red , Green ,
A m ber o r Smo ke $ .60
ADJUSTABLE POWER SUPPLY KITS
5-15Vo lts500 M A $6.95

12·28 Vo lts 500 MA 6.95

ACCUKEYER
MEMORY KIT
Adaptable to many keyers .
Ca n store 2 canned
m&sSages of 30 t haracters
each. PC board IC sockets,
ICs inft ructions and all
parU. $19.95

Improved version 01 the
ARRL Handbook Accukeyer.
Kit includes PC board, IC
sockets. ICs. speaker switch
arKl all parts and instructions.

ONLY $19.95

Boa,d Mea.lIre. 2·5IS·· , 4-3/8·'

ACCUKEVER KIT

MALLORY POTS 118" Shaft
50 K O hm s #4 Taper . . $ .99
100 KOhms #1 Tap er .. .. . 99
50 K O hms '/4 " Shaft . . . • 59
100 KOhms W ' Shaft . , .. 59
A nsley 16 PIN PLUG
609-M16 1 wit h cover .. $ .79
CRYSTAL SOCKETS
holds8 HC25U $ .89
Single H C25U • ••••• . . . . . 39
MURATA FILTER
10.7mA $1.49

• RECTIFIERS
2 amp 50 vol t 20 for $1 .00
2 amp 1000 voh l0 for $ 1.00
2 amp 1500 vol t . 5 f or 1.00
10amp stud50 voh .. 1.50
10 am p stud 600 vol t . 4 ,50
40 am p st u d 50 vol t .. 1.20
40 am p st u d 750 vol t. 2.05
100 amp. stud 200 v , 8 .50
BR ID GES
2 amp T 05 50 volt .•...3 5
2 amp T05 200 vo lt . . ..50
2 am p T0 5 600 vo lt . . 1.25
3 amp. 50 vol t .•.•.•.•50
3 amp. 400 volt . . .. . 1. 10
25 amp, 200 vol t ••.• 1.50
25 amp. 600 vo l t . . . . 5. 50
25 am p. 1000 vo lt • .• 8. 50

209
Add 5 % Ship p ing. A d d $ 1 .00 (or orde rs unde r $10.00.
U.S . Funds

Ou t o( U,S. A., Me x ico or Ca nada add 15 % shipping and certified c h ec" Or m o n e y order In
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ASSOCIATED RADIO
AMERICA'S #1 Real Amateur Radio Store

OUR

32ND

YEAR

Actual current photos of some of our reconditioned equipment.
•

We have hundreds of reconditioned items. Save big with
confidence. Reconditioned units carry a guarantee.

We trade· USED on NEW or USED on USED
We sell· ALL major brands NEW & USED
We buy- Many types of amateur equipment.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

913·381·5900

CALL US WITH YOUR REQUIREMENTS

WE ALSO SELL MUCH OF OUR TRADE·IN EQUIPMENT BEFORE WE
RECONDITION IT. THIS WE SELL AT GREATLY REDUCED PRICE. REAL
BARGAINS FOR TIlE EXPERIENCED HAM. SEND $1.00 AND YOUR NAME· CALL
LETTERS AND ADDRESS TO US AND WE'll SEND YOU NOT ONLY OUR REGULAR
CATALOG BUT A CURRENT LIST OF UNSERVICED BARGAINS. A50

210



-_e
~

---

•



URPLUS PHONE: 13051887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX : 810-848·6085

MIAMI , FLORIDA 33166

ORP.
WHOLESALE - RETAIL

543

RADIO TRANSMITTER
- NORTH ELECTRIC TRANSFORMER - KESTER #44-S0LDER

2470- 9024 63/37 Alloy
Type T-2OIARe -S 117 V 50160 Hz-Mult ipl e windings wil l prod uce: .032 diameter.5.3 to 7 Me or 4·5.3 Me + 24 V dc-SO Amp
Brand new-Never used - + 12 V dc-l00 Amp -5Ib. SpOOlS Only-
Tubes alone are worth the price - 12 V dc-SO Amp $6.00 per lb.

$24.95 Other voltages can be obtained, complete
12 Vdc SIRENSwith specmceucn sheets-Limited Qty.only 30 lett less cover

$49.95 $49.95 Very Loud $8.95

TEXAS INSTRUMENT KEYBOARD CERAMIC PRECISION CAPS·ERle
SURPRISE PACKAGE Has 3 sl ide 47 p F- l 00 V

Resist ors, Caps, Semis , Pol s, $1.95 ea ., ,~ - switches-28 220pF-l00V $.10 ea.•
Relays, etc . We guarantee 1110 be 5 for - different keys - 470 pF-l00 VI:-:r - - J
$25.00 worth of material. Every $8.00 keyp ads re- SOO pF-1ooV 15 for $1 .00
package is di llerent. 10 lor • -, - movab le by 560pF-1ooV• • • ,

50 lor $3.25$5_00 $13.95 '1 - removing 4 1000 pF- 100 V- • •

screws. 2000 pF 100 V

White PorcelaIn SIGNAL DIODE POWER MATCH CONVERTER
1N.148 STANCOR TRANSFORMEREgg Insulator $ 5.00 pe< hun<!.ed Pearce-Simpson

#p·8180B-117 V in -1% " x 1" SOi; ea S2!l,00 per Ihou w nd -Max Lo ad s 30 Wall s
3 l or $1.25 Of , 15 10< $1.00

convert s: l or posit ive 25.2 V ct all Amp
WIRE WOUND 6 to 12 Vdc } o r negative $3.00 ea.,

Neon Panel Light RESISTORS 6 to 18 vee gro und sys tems 2 for $5.00
110 Vac Amber, wI bu ilt In res isto r ,1 0 hm- 5 W 12 to 24 Vdc 3% " x 3% " x 2" 3 for $6.50

& w ire leads-3 for $1.50 ,10 0 hm - 10 W $7.95
@ 151; each

PANEL METERS MUFFIN FAN S

2'/'" x 2'/." also 2 '/'" x 3" New Dry Nlckel·Cadmlum Ballery 3 Blades, 110 Vac , 4 J~ " sq.
Removed from eq uipment-

10-0-1 0 dcAmps $4.00 ea 2%.. X 23,4 " X 8 3,4" Excel lent eondition-$4.95
().2Q de Volt, } General Electric

25-0-25 de Volts 2 fo r 12.0 Volls dc @ 4.0 Amp hrs. "New" Mullin Fans
0-25 de Volts $1.00
o-SO ac Volts $19.95 while they last. 3 Blades·110 vee. 4J~ " sq .

-Shun t Required- $9,95

POWER SUPPLY HOOK·UP WIRE TRIMMER CAPS
Size 20 or 22-

POLYFOAM COAX-SOR

110 AC fa 12 VDC Equal 10 RG174 Small enough to fit
various colors-550 mA 23 Walls $4.95/100'

in your watch-

no color selection 3.5 to 20 pF
3Vz tow x 4"h X 6 1/2 " d

solid
l ow l oss 5 to 30 pF

Polyfoam 7to40pF

$9.95 $6.0011 000'
Coax Cable

$,75 ee. 2 for $1 .25

$10.002000' 5 lor $3.00

Heavy Duty Instrument Case
Grey vinyl over wood - Ins ide also

E2000 Memory
JOY STICK

l ined wI viny l & foam padd ing. Flip-
New Boxer Fanstop wi handle and keytock wI key. 52 X 52 For TV games and hi fl

insIde dem o.% '"0. BV, "w • 10'"H
200WD 5 Blades 110V ac with four, 100K pots

$25.00 value-$9.95 4 ',\ "-$11 .95 2 3,4" X 2 3,4" X 1"12 DG $4.95
Varo Bridge Rectifier w ilh I " handle-$3.95

10 amps. 220 Vdc-$1 .50

SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS
Comput..-

e" Trim",... Cl P """'" RIII'-P & B ....- SlenCOl'Grede ClPI
DI P Swltchll AtcoiElml llCo Ultrnonle • POT-110 Vdc Trlmpot Trlnllotmlr1000ml_50 v

-cooo ml-20 V 6 p03lt1on f>C.402 Trensdue.. 6050 Ohm CoB ""'''-'-''', . P·8850

8OOOml-50'I 7 pOSition 2 to 20 pF 37 or «I kHz 10 Amp contacts 200 Ohm , Ste p downJl aolatio n

36000ml-15V
8 pos ilion 5.60 sa S1.50 e l . Sl .50ee., 51.50 el., 117Vpai ·12V6.5Amp.

63OOOml - 15V
51.25 ee. , 5 lor 52.SO. 2 lor 52.50, 2 lor 52.75, 210< $2.50 , Ii wlCo<d & recelltlct.
2 lor $2.00 1510r 55.00 5 IOf $5,00 3 fo< 5325 5fOf S6.~ "."$2.50 el.

All m".,'a l g<H/I",1HId I /I for In, ,"son ,ou Ire 1101 ur,slied, our (NOducrs ml, IN'relum.d ..,tr" n lOda , s lor a lUll re fund /Ia.. IhiPPing,. PIaIul«l $3
TERMS: l or sh ipping aflfl hlndling on I II oro.,l. Addirionl / 5% chl/~ 101 sh ippmgln, item Oy., S ibs. COD's accepted for ord..,S to ra l'''9 S5000 or more. All ora«l

shipped UPS un/lss o ' h" rwill SjWCilied. Florida res!den1S please Idd 4% ula. ,._. Min,mum orrJtH Sl5.oo.

EOUIPMENT I COMPONENTS I WIRE & CABLE I ACCESSORIES
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Social Events
from page 115

Jacksonville hamfest which
will be he ld on August 5 and 6,
at the Jacksonvil le Beach
Municipal Auditorium. Ac
tivities wi ll Include the usual
swap tables and exhibitors'
displays. Featured programs
include a OX presentation by
the North Florida OX Assn. on
that group's recent DXpedition
10 Haiti at the Invitation of the
Haitian government. Shortly
after the trip, amateur radio
was legalized In Haiti after ba
ing outlawed for many years.
NFDXA also has two CQ
Magazine world champion
ships to their credit. A com
plete seminar on microproces
sors will also be featured,
along with a "pileup" con test,
hidden transmitter hunt, QlF
contest, and ARRl meeting.
Advanced tickets are now avail
able lor $2.50 per person ($3 at
the door), with swap tables
available for $5 per day. The
hamfest site Is only one block
from the Atlantic Ocean, and
those attending can bring their
families for a weekend of fun
on the beach. Door prizes and
hourly drawings will be con
ducted. All inquiries should be
directed to N4UF, Hamfest
Chairman, 911 Rio SI. Johns
Dr., Jacksonville FL 32211
Phone is 744-9501.

UPPER ST. CLAIR
TOWN SHIP PA

AUG 6
The 41st annual namtest of

the South Hills Brass Pounders
and Modulators will be held on
August 6. 1978, from noon to
dusk, at St. Clair Beach on
Route 19 south, Upper St. Clair
Township. There will be a swap
and shop, picnic area, and
swimming for the family .
Mobile check-in on 29.0 MHz
and 146.52 simplex. rntorme
tton and preregistration for
$1.50 ($2.00 at the door) are
available from Bruce Banister,
5954 Leprechaun Dr., Bethel
Park PA 15102. Vendors must
register.

AMARILLO TX
AUG 11·13

The 1978 edition of the
Golden Spread Amateur Radio
Convention will be held at the
Holiday Inn West Motor Hotel,
601 Amarillo Blvd . West,
Amarillo, Texas , on Friday
evening, Saturday, and Sunday,
August 11 , 12,and 13, 1978. It is
sponsored by the Panhandle
Amateur Radio Club of
Amari llo. An area has been set
aside for amateurs to display
their trading and swapping
gear. Two Hospita lity Hours are

slated: one for early arrivals the
evening of Aug. 11 and the sec
ond for Saturday evening , Aug.
12. Six technical sessions will
be held , featuring the very
latest in communications ex
pertise. Special activities fo r
the ladies will be available so
that there will be something for
everyone. Preregistration will
be $4.00 per person; reqtetre
non at the door will be $6.00.

LEXINGTON KY
AUG 13

The Bluegrass Amateur
Radio Club (Lexington. Ken
tucky) will hold its annual Cen
tral Kentucky Hamfest on
August 13, 1978, at the tex
ington National Guard Armory
located ad jacent to t he
Bluegrass F ie ld on Airport
Road , Lexington, Kentucky.
The hamfest program will m
c1ude grand prizes, hourly door
prizes , manufacturers ' ex 
hibits, an indoor/outdoor flea
market, guest speakers, and
forums.

CEDARTOWN GA
AUG 13

The Cedar Valley Amateur
Radio Club of Cedartown,
Georgia, will sponsor the Cedar
Valley Hamfest, which will be
held on August 13, 1978, from 9
am to 4 pm, at the Polk County
Fairgrounds located one mile
east of Cedartown on US 278.
Talk -In frequency will be
(WR4AZU) 147.72f.12. Food,
drinks and lots of prizes! For
more Information, please con
tact Jim T. s chuestett . Pres .,
W4IMQ, Cedar Valley ARC, PO
Box 93, Cedartown GA 30125;
telephone: (404}-748-5968.

WillOW SPRINGS Il
AUG13

The Hamfesters 44th annual
picnic and namrest will be held
on Sunday, August 13, 1978, at
Santa Fe Park, 91s1 and Woll
Road, Willow Springs, Illinois , a
southwest suburb of Chicago.
There will be exhibits for OMs
and XYls and the famous
sweepers' row. Tickets at the
gate will be $2.00; in advance,
$1 .50. For ham fest information
or advance tickets, send check
or money order (SASE ap
preciated) to Bob Hayes, 18931
Cedar Ave., Country Club Hill s,
illinois 60477.

ROCHESTER PA
AUG 19

The Beaver Valley Amateur
Radio Association's first en
nuet hamtest will be held on
Saturday, August 19, from 9 am
to 5 pm at Brady'S Run Park
located 5 miles north of
Rochester PA on Route 51 . Ad-

vance tickets are $3.00 or three
for $8.00; at Ihe gate, they'll be
$4.00 o r three for $10.00.
Seller's fee is $1.00-bring your
own table. There wi ll be a flea
market fo r new and used equip
ment. Camping spaces, swtm
ming, boating and fishing are
available at the park. Refresh·
ments will be available. Prizes:
(1 st) Kenwood TS-520S, (2nd)
Midland 13-500 2 meter FM
transce iver, (3rd) De nTron
Super Tuner. Tal k-in on 25185;
check-In on 52152. For more in
formation , write Wayne A.
Sphar WA3ZMS, Secretary
BVARA, 1200 Atlantic Ave.,
Monaca PA 15061.

HAMDEN CT
AUG 20

The WEll Amateur Radio
Club's second annual flea
market and auction will be held
on Sunday, August 2O(rain date
August 27) I rom 10:00 am to
4:00 pm at Radio Towers Park,
Benham St. , Hamden, Connect
icut. General admission will be
$.50, and vendor spaces are
$5.00 each. For further informa
tion, contact Mike WA1PXM at
934-1063 or Dave WA1lWB at
467-3258 (area code 203).

HUNTSVillE AL
AUG 20

The North Alabama bamtest
will be held on Sunday, August
20, 1978, at The Mall in Hunts.
ville AL. There will be prizes, a
large flea market, an ARR L
forum, MARS meetings, and
ladies activities. A hamfest
supper will be held on Saturday
night. For more Information,
write to N.A.H.A., PO Box 423,
Huntsvill e AL 35804.

WENTZVilLE MO
AUG 27

The Saint Charles Amateur
Radio Club, Inc., will hold the
SCARC Hamfest '78 on August
27 at the Wentzville Community
Club. There will be prizes, food,
and fun-flea market, CW con
test , free bingo, food, beer, and
more. Admission will be $1 per
car. Talk-in on 34J94 and 07/67.
For motel and camping infor
mation , prize nets. dealer reser
vations, and airport pickup,
write to SCARC, PO Box 1429,
St. Charles MO 63301.

MONTICellO IN
AUG 27

The Tioga Amateur Radio
Society, Monticello, Indiana,
will sponsor a ham radio cruise
day on lake Freeman on Sun
day, August 27, 1978. It will take
place aboard the Madam
Carrell boat-the largest in
land boat in Indiana with a
length of 135 feet and a beam of
36 feet. Fun for the entire tamt
ly. There will be 4 rigs aboard.
You can work amateur radio
from a marine mobile-special
certificates and aSl cards for

this operat ion. Decks open at
1:00 pm for 2 cruises at 2:00 pm
and 4:00 pm. Advance tickets
are $2.00; at the oock, $2.50.
Send an SASE to Byron Rob
bins WD9EXI Sec 'y, 571 South
Bluff St. , Monticello, Indiana
47960, for advance Iickets or
further details.

BUTlER PA
SEP10

The Butler County Hamfest,
sponsored by the But ler County
ARA, will be held on Sunday,
September 10, from 11 am to 4
pm at the Butler County Farm
Show Grounds, adjacent to
Bu t ler Roe Ai rport (with a paved
runway for fly-ins). Check-Ins
on 147.901.30 and .52 simplex.
Contact John K3HJH or Cliff
WB3CDA for more details.

FINDLAY OH
SEPT 10

The second largest hamfest
in Ohio, the 36th annual Findlay
ham fest , will be held on
September 10, 1978, rain or
shine, at Riverside Park from 5
am to 5 pm. Watch for direc
tional signs. There will be free
parki ng, free reserved indoor
space (bring your own tables), a
massive swap and shop, and
lots of prizes. A 2 meter hunt
will be held at 1 pm and the
main prize drawing at 3 pm.
Tickets are $1.50 in advance, $2
at the door. Talk-In and prize
check-in on 146.52. For t ickets,
space reservat ion , and further
Information, send an SASE to
Clark Foltz W8UN, 122 West
Hobart Ave. , Findlay, Ohi o
45840.

TYSONS CORNER VA
SEPT 16·17

DXPO '78 will be held on
september 1&17. 1978, at the
Ramada Inn at Tysons Corner,
Northern Virginia (intersection
of routes 7, 123, and 495). It 's
one of the world's greatest DX
events . . . if you attended DX
PO '74 and DXPO '76, you know
what we are talking about. You
will receive an advance pro
gram, but mark your calendar
nowt If you have not attended
one of our DXPOs, get your
name on the mail ing list for the
advance program and detai ls.
Write to Richard Vincent K3AO,
Route 1 Box 230, Bryantown,
MD 20617.

SYRACUSE NY
OCT 7

October 7, 1978, from 9:00 am
until 6:00 pm. will be the date
and lime for this year 's annua l
Radio Amateurs of Greater
Syracuse hamfesl. The event
will be held at the New York
State Fairgrounds, located ad
jacentto Interstate route 690, 3
miles southeast of New York
State Thruway, Exit 39, one
mile northwest of Syracuse.
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call us • • • tell us CUSTOM TRANSFORMERS

_ _ u'"

DO

call _

If you have no label handy. p,int OLD add'f1$s he, e.

4007 Fort Blvd.• EI Pa w . Taxas 7993 0
Ta lsph one (9 15 ) 566 -5365 Q r (9 1 5 ) 75 1 -48 5 6

SPECIALS
Pia.. KFMR_.6OO V4C . 1.5'" IC...S 230 V C 60 H, ; y • .,n. 60 LB ..•• . . " 9!i .oo
1'1... XFMR. 3500 V4C . 1.0'" IC4S 230 V C 60 HI ; Y. W._.' l 8 ••• • . . . 125.00
.... ,. XFMR. 3000 V"'C . 0.1'" IC"'S 1151230 V"'C IKI H, i. W•. 21 18 .•.... . . %,00
...... XFMR. 6000 VCT . 0 CC$ 1151230 VAl;; 60th i . W,. 41LI 135_00
FIL KFMR. 1.5 vct . 21 ... CC$ 111 V4C IKI H morv w,. ' L8 ••••.••••.••• 29-M
F IL~. bil__30 4MP IIIF F"-.e- 112>1 .... • • • • . . . • • • . • _• • _.
DC F C_ ' _0 Hy . 1.6 ...OC •••...•••....••••..••••.•••.••..••••.. 150-00
DC S,, " ~. , 311 Hy . 0. 15 ... ... 5 _0 Hy . I _O...DC .•••••.•••••..•••••• 100-00

OC Fitf_~ 100 MFD -..000 VOC . . . . . . . . . . . S7!;.(IO

-Ali he.lV)' dil l )' ~epl<l«ment 'rans fQ~m;e~s are e jecl ricoU)' sup"r.
tor t o o~igina l e q u ip m " n t (.} . All l ron . for ..... ... 01'E' man ufoctu ~ed

t o ~~id commercial q ua lil )' sp e cifico l ion s and eac h corrin II 24
mon l h rl llllron t",,!
Writ e loda)' fQ~ II f ...." q uo to lion On a n y lron 'fo~mer. Chok". o r
sa tu rable reaclo~.

c.n_ JOS-1 T, I " l1li_00(;01'_516F_2 _ T._ ts.GC
H_ __ T_ 125.00
ETO -n o _ T, I 1Z!UIO
-.,. 2 K __ T.__ •••...••••••••••.•••••. . .•••..••••••..•••• _ ,••
_ 2K-2 PIeo_ T _.••••..••••..••••••• 165 -00
-.,. 2K -2A, _. T._ 135-00
-.,.2K-4 _ T....I _••••...•••••..••• ...••••..•••..••••. _. U&.oo
_ ... 3 1(-A, 1'1... T._ ....... . . . . . • • • • . • • • • • • • • • • • . . . • • • . . • . • • . . . • • • . .. 'lIfi.oo_th __ HK ·IOT._ Poi.OIIG_ ,aSB ,l00 T._ _ ,~.OO

Na" . n" NCl ·2000"- T' l o< 125 .00
Gon GSB·201 ~_, T'anol",m.. , , __ , , . .. . . .. . . . . IlS .OO

Peter W. Dahl Co.

. 
HEAVY DUTY REPLACEMENT TRANSFORMERS '

Let us know 8 weeks in advance so that you won't miss
a single issue of 73 Magazine .
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps Uli serve you promptly.

Write to : '7e magazine
I ~ Peterborough NH 03458

o Address change only 0 Payment enclosed
o Extend subscription (l ext ra BONUS issue )
o Enter new subscription 0 Bill me later
0 1 year $15.00 (I've signed be low )

f--'Signature'--- ---------__

~:( name _

I : I
~ address I

~~;~---~'~_---.:'~---~
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I adk1 ress I
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Feature Art ICles

( see page S)
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Also tell us your credit card number so we can enter the
subscription for you. A subscription saves you a bundle of
money ... just figure It out . At $2 acopy you're spending $24
a year, yet a subscription costs a lousy $15. Nine dollars
may not be a lot today, but that 's no reas on to just throw it
away because you don't want to bother to piCk up the phone.

Three years of 731 If you figured out what the costs are
you'd send In a subscript ion Instantly. Nol having cercu
lato rs thai go out that far (allowing for the usual inflation.
increases In postage. rising paper prices , and a new car for
Wayne .•. a copy of 73 will probably be $5 three years from
now), no one at 73 has definitely been able to calculate the
exact cost of three more years on the newsstand. One Ihing
is for sure, It's going to be a lot more than the current th ree
year $36 subscription rate, which is an obvious rip-ott. Call
in your t hree year subscription and make us rue the day we
came up with that low number.

It's toll free

and someone is usually around during ottlcehours to take
your order. credit card number (Master Charge. BankAmerl·
card or American Express). Whi le you're calling what would
It hurt to get Kilobaud too? And maybe a few books for the
bathroom.

If the line Is busy tear out the card bound in the back of the
magazine . .. Just inside the back cover .. .

Whi le you are learing out cards It Is high time fo r you to
mark up Ihe reader's service part too. A good response con
vinces advertisers to run more ads . . . you get more pages
of magazine. II 's a good Invesl ment.

800·258·5473

73 Peterborough NH 03458

you want to
SUBSCRIBE!
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UHF Converter Model
C-432A [408J

$5995

Low Noise • High Gain Pre-Amp
For 29 MHz.

Model
201-28

$2995

Fa<1....04IAte oIIlpm_ of ",hiler he.. uIIIIIII ) 46&·1110 0< .....11 yow"'- with

,...,.-noo pI.. " 1.00 to< .......oil 1o,

9 1 S '0 40 dB po w" , s"ln., 29 M l-iz with .. nol .., fig",.. 01 only 2 .0 dB.on<!. band_

wid'" 0 1 I MH~ .

. Ma kn " ,..,,,,,,,Ion of OSC AR ponlbl....~.... wi,,, low co.. tK ..lv...~ o ' o ld

tK "' I....'.. w l .h poor .........~Ity • • 29 MHz .
• l wo Rf ...S.... ....ng, _ 1.1..... MOSH I S
•~I s.;n con,ro' _ ",o"';"on to< ....c.c
. R"'qul..... II ....... DC • • 10 mA o

. ConV~fU 4 ) 2 Or 4 3 5 MHz 1o 19 MHz. (~ "'''' to """, tfy 'M Input f'~qu"n,y

you ...~nt )

e 2 1_ Rf .....S.. . w ng low no,.. I-f£TS " 1111'1,, .0 '" 1M ......... fo r .. ..p.o•• ' "
UHF pr .omp

• SpK RCA _I-g.... MOSlEY ....... g iVfl. good con......_ !I. ,n .....,
min imum er o.. modul..1on

. Hi g~ r,,,qu.-nc: y q...." . c ,,...1 OSC"'.'''' ...... mulUpl~ .. . go,. ~ ' .2 CHz
' . ...ohl o " lor ..... . Imum .. mc l..nc y
_ Co nve , slo n g. ln I. more thM 20 dB (typ icall y 25 dB) 11\<,'"'0''' ...ur lng you . l
mlc,ovolt ",,,.lt lv lty wh,," uH'd wllh an ,"VI".!!" communlc. lIon. ' ,, ' ri ve,

9 1"'" Ul."'K I ...Imp" ,,,,,, ... 11,, .n'........ (~ Nov. "71 01 13 Moogu llW).nd .. 12
vol•• DC powe;' OOUK " (onl y )0 mA ' _ l . !HI) .and yo... , ,, , ,,MIl' 10 ""'"I....

Sll OUI O f Mil rl:ooocn .... TIll fUll PAlO . AD 01 'HI DlClMI.... 19n lUlU ()I:

Wbll KM CATALOG SHUT.

VANGUARD LABS
188-23 .IIIm.i~ Av••

Hom., NY 11423 VI

/ b lue sereuue. Both are top quality QSLs you 'l l be proud to "'\

\ send .
How can 73 turn out these fAnt.,stlc QSL cards at about

\
half t he cost of havi ng them made elsew here? These ar e
done d S a fill -In between prlntlng boo ks and o t her items In

./
the 73 Pt int Shop. That 's why we don 't promise anything

I ( ~~ ...; -- faster than 8 weeks delivery . We uswlly get them out a lo t
faster than that . but we could get tied up with a new edit ion

;;;::;-- of the Repeater Alias o r something and be slow.

~f ~~~s,,/J
The regular QSO Informal ion is printed o n the back o f

the cere .. , <1 11 you need to have the card acceptable for

N~~ J:>" ~
any awards . There 's ro om to list your equipment on the

\
~ ~ ~J.~... IiIIII :::'-;. ........

back . i f you want. A nice gift idea . tool Actual size; S lfl " x
3 11J -.

~

W2NSO/l
~ease send me the following QSL cards; l

Style, OW OX or
Iquantity: 0 2 50 - $8 .9 5 0 50 0 - $ 13 .95.--- I ADD s1.0 0 SHIPPING s, HANDLING CHARGE. I-_.__.

s Enclosed . O Cash O Check o Maney Order

I o Americ .an Express O BankAm ericard O M aster Ch.uge I
QSL CARDS

Credi t card /I

II Exp. date

I Signature IYou went your QSL ccu d t o srand out on every wall . don't
Name Callyo u? Well . here's some wh ich no shack visitor In the world

I Iwill be able to m iss , 1(50 got Jet black call reners . .. greal Address
big ca ll letters that can be read all the way across the

Ziproom-black let t ers on a bright yellow background to City State
make them real ly stend out . When p ictures of OX shacks are I U.S.A. Orders Only Ipublished In the magazines you·1I see your card clear ly.
Order style Y.

Equaily Impressive are st y les Wand X. rbese are while

L
73 ""-sulne-QSu

13/6na J-, cards wit h black t ype-style W has a b lue world. style X it P'etl"f"boI"ouSh NH 03458
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• NOVICE STUDY GUIDE- SG7357- Here Is a completely new study guide and reference book for the potential ham. This is not a
question/answer memorization course. Elec tronic and radio fundamentals are presented and explained in an eeev-to-uncerstenc
fashion, preparing the beginner for the Novice exam. Inc ludes the latest FCC amateur regulat ions, as well as application forms.
Easily the best path into the exciting world o f ham radio! $4.95.'
_GENERAL CLASS STUDY GUIDE- SG7358-A complete theory cou rse for the prospect ive General or Technic ian. This
reference explains transistor. amplifier, and general radio theory ,while preparing the Novice for the "big" ticket. Alter getting your
ticket, you'll use this guide again and again as an electronic reference source. Not a question/ans wer guide that becomes dated
when the FCC updates the amateur exams. $5.95.*
• ADVANCED CLASS STUDY GUIDE- SG1081- Ready to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, t ransmitters, and electronics measuring techniques are covered in
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated . An engineering degree is
not necessary to master Advanced theory- try thi s book before visiting the examiner's office! $5.95.*
• EXTRA CLASS LICENSE STUDY GUIDE- SG10BO-Before goi ng for your 1 x 2 call, it pays to be a mast er of the Extra class
elect ronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas, t ransmission li nes, swr are discussed, as well as noise, propaga tion, and specialized communication
techniques.This book Is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must
be understood before attempting the Extra exam. save yourself a return trip to the FCC and try the 73 method first! $5.95.*

·0

'--.1.. ., • • •

'-.1..0 ·

•novice
theory

tapes
Startling Learning Breakthrough

• NOVICE THEORY TAPES - CT7300- Start ling Learn ing Break through . You' ll be as tounded at how
really simple the theory is when you hear it explained on t hese tapes.Three tapes of theory and one of
questions and answers Irom the latest Novice exams give you the edge you need to breeze through
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our
tapes for the incredibly low price of ONLY $15.95.*
SCientists have proven that you learn faster by listening than by reading because you can playa
cassette tape over and over In your spare t ime- even while you're driving! You get more and more info
each time you hear it.
You can' t progress wi thout solid fundamentals. These four, hour-tone tapes, give yo u all t he basics
YOU' ll need to pass the Novice exam easily. You' ll have an understanding o f the basics which will be
Invaluable to you for the rest of your life! Can you afford to take your Novice exam without first listen
Ing to these tapes? Set of 4- $15.95:

'/
SSTV
~~

.- -.

P
54.95 each!

SSTV
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Four t8 8S for 515.95 I

" GENESIS" prepared lor the easy FCC

73 CODE SYSTEM TAPES 5 WPM - CT7305-This is the exam.
beg'on'og tape 10' people who "BACK BREAKER"
do not kno w t he code at all. It 13 + WPM - CT73 13- Cod e
takes t hem through the 26 let - groups agatn, at a brisk 13 per

·ters, 10 numbers and necessary so you will be at ease when you
punctuation, complete with sit down in front of the steely
practice every step of the way eyed government inspector and
using the newest blitz teaching he starts sending you plain
techniques. it is almost mlracu- language at only 13 per . You
lous! In one hour many peo- need this extra margin to over
pie- including kids of ten- are come the panic which Is univer
able to master the code. The salin the test si tuations. When
ease o f learn ing gives con- you've spent your money and
fidence to beginners who might time to take t he test, YOU'll
otherwise drop out. thank heavens you had this

" THE STICKLER" back-breaking tape.
e + WPM - CT7306- Th is Is " COURAGEOUS"
the practice tape for the Novice 20 + WPM - CT7321- Code is
and Technician licenses. It Is what gets you when you go for
made up of one solid hour of the Extra Class li cense. It Is so
code, sent at the official FCC embarrasssing to panic ou t
standard (no other tape we've just because you didn 't prepare
heard uses these standards, so yourself with this tape. Though
many people flunk the code this is only one word faster, the
when they are suddenly-un- code groups are so difficult
der pressure-faced with cne- that you'll almost fall asleep
racters sent at 13 wpm and copying the FCC stuff by com
spaced for 5 wpm). This tape is cartson. Users report that they
not memorizable, unlike t he can' t believe how easy 20 per
zany 5 wpm tape, si nce the really is with this fantast ic one
code groups are ent irely ran- hou r tape. No one who can
dam characters sent In groups copy these tapes can possibly
of f ive. Practice this one during fail the FCC test. Remove all
lunch, while In the car, any- fear of the code forever with
where, and you'll be more than these tapes.

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mali to:
* 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information.

Add $1 .00 handling charge for orders under $10.00. Note: Prices subject to change on books not published by 73 M agaZine.

• SLOW SCAN TELEVISION
TAPE- 0 T7301 -Prlze winning
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95. •
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• WEATHER SATELLITE HANDBOOK- BK7370- Simple equip
ment and methods for getting good pictures Irom the weather
satellite. Antennas, receivers, mon itors, facsimi le you can build,
track ing, automatic control (you don't even have to be home). Dr.
Taggart WBBOQT $4.95.·
eNEW REPEATER ATLAS of the ENTIRE Wortd- BK7345
15O%a5 big as any l ist ever ava ilable-nearly 900 more repeaters
listed . New improved maps that show the location by frequency o f
every repeater in the Stales . Only $1 .95.·
_VHF ANTENNA HANDBOOK-BK7368-The NEW VHF Anten
na Handbook details the theory, design and cons truction of hun
dreds of different VHF and UHF antennas .. . A practi cal book
written for the average amateur who takes joy in building , not fu ll
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can build, $4.95. '
eTHE CHALLENGE OF 160-BK7309- ls the newest book In the
73 technical l ibrary, ded icated to 160 meter operat ing. Si Dunn pro
vides all necessary Information to get started on th is unique band.
The en-rmocrtent antenna and ground systems are described in
detail. The Introductlon contains Interest ing photos of Stew
Perry 's (the King of 160) shack. This reference is a must for new 1\--";~~
and experienced " Top Band" operators. Price; $4.95." 1-
e BEHIND THE DIAL - BK7307-By Bob Grove. Get more fu n out . . .
of shortwave l isten ing w ith this Interesting gu ide to receivers, eTHE NEW RTTY HANDBOOK- BK7347- IS a new edit ion and
antennas. frequencies and Interference. $4.95.' the only up-to-date ATTY book available. The state of the art has

been changing radically and has made al l previous RnY books ob
solete.1t has the lates t c i rcui ts, great for the newcomer and expert
al ike. $5.95.'
e VOL. I COMPONENT TESTERS- LB7359- . . . how to bu ild
transistor testers (8), d iode testers (3), rc testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
capacity (9), a measurement, crystal checking (6), temperature (2),
aural meters forthe bli nd (3) and all sorts of miscel laneous data on
meters .. . us ing t hem, making t hem more versatile, making st an
dards. Invaluable book. $4.95.·
e VOL. II AUDIO FREQUENCY TESTERS-LB7360- ... jam
packed with all kinds of audio frequency test equ ipment. If you're
Into SSB, RTTY. SSTV, etc., th is book is a must for you ... a good
book for hi -fi addicts and experimenters too ! $4.95.·
eVOL. III RADIO FREQUENCY TESTERS- LB7361- Radio fre
quency waves, the common denominator o f Amateur Radio. Such
items as SWR, antenna im pedance, li ne Impedance, rf output and
fie ld strength; detailed inst ruc tions on testing these items in
cludes section s on signal generators, cryst al cali brators, grid dip
oscillators, noise generators, du mmy loads and much more.
$4.95."
eVOL. IV IC TES T EQU IPME NT-LB736 2- Bec o m e a
troubleShooting wizard. All you need to know about pulse, audio
and sync generators, frequency counters, digital component
testers, logic probes and more ! Plus a cumulative Index for all four
volumes of the 73 Test Equipment Library. $4.95.·
elNTRODUCTION TO RTTY- BK7380-A beginner's guide to
radlo teletype Including teletypewriter fu ndamentals, signals,
distortion and RnY art. You can be a RTTY artist! A 73 publica
tion. $2.00. •

e 73 DIPOLE AND LONG·WIRE ANTENNAS-BK1016- by Ed
ward M. Noll W3FOJ. This is the first collect ion of virtually every
type of wire antenna used by amateurs. Includes dimensions, con
f igurations, and detailed construction data for 73 different anten
na types. Appendices describe the construc tion of noise br idges,
line tuners, and data on measuring resonant frequency. velocity
factor, and swr. $5.50.'
elC Op·AMP COOKBOOK- BK1028- bY Walter G. Jung. Covers
not only the basic theory of the IC op amp In great detail . but also
includes over 250 practical c ircuit applications, l iberally il·
lustrated. 592 pages, 5Y, x BY" softbound. $12.95."
e73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-BK1069
by Edward M. Noll W3FQJ. Describes 73 different antennas lor
amateurs. Each design Is the resu lt 01 the author's own ex
periments covering the construction of noise bridges and antenna
line tuners, as wel l as methods for measuring resonant frequency,
velocity factor, and etendtnc-weve ratios. 160 pages. $5.50. '
eRF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD-BK1044-Rf burst , function , square wave generators,
variable length pulse generators-100 kHz marker. t-t and rf sweep
generators, audio esc. aflrf s ignal injector, 146 MHz synthesizer,
d igita l readou ts for counters, several counters, cresceter.
microwave meter, etc. 252 pages. $5.95."
eSSTV HANDBOOK- BK7354(hardcover), BK7355(softcover)
This excel lent book tells all about it , lrom its h istory and basics to
the present state of the art techn iques. Contains chapters on cir
cuits, mon itors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00. '

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mall to:
73 Radio Bookshop e Peterborough NH 03458. Be sure to include check or detailed credit card Informat ion.

* Add $1 .00 handli ng charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.



eAN INTRODUCTION TO MICROCOMPUTERS-BK1030 (Vol. I), BK1031
(Vol. II)-by Adam Osborne Assoc iates, are refe rences dealing wi th
microcomputer architecture In general and spec if ically with detail s about
most of t he common chips. These books are not software-orlented, but are
Invaluable for t he hobbyist who Is Into building his own Interfaces and pro
cessor. Volume I is ded icated to general hardware theory related to micros,
and Volume II discusses the practical details of each micro chip. (Detailed
review in Kilobaud,2) Publ ished by Osborne Associates, Vol. 1-$7.50- ; Vol.
11 -$12.50."
e8080 PROGRAMMING FOR lOGIC DESIGN-BK1078-ldeal reference
for the person desir ing an in-depth understanding of t he 8080 processor.
The work is appl ication-oriented, and the 8080 is discussed in l ight of replac
ing conventional, hard-wired logic syste ms. Bot h hardware and software are
described . Pract ica l design considerations are provided for the imprernenta
tion 01 an B08O-based control system. (Detailed review In Kilobaud ' 1)
Published by Osborne Associates. $7.50.·
e6800 PROGRAMMING FOR LOGIC DESIGN-BK1077- 0 riented toward
th e indust rial user, describes the process by which conventional log ic can
be replaced by a 6800 microprocessor. Hardware, software, and interfacing
techniques are discussed. This reference provides practical information
that allows an experimenter to design a complete micro control system from
the " ground up." An excellent reference! Publ ished by Osborne Associates.
$7.50.•

--••
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• RTL COOKBOOK- BK1046- by Donald Lancaster. Exp lains the how
and why of AIL (aesrstor.r reneretcr Logic) and gives design Info rma
tion that can be put to pract ical use. Gives a multitude of d ig ital ap
plications rang ing from the bas ic switch to the sophisticated counter.
240 pages; 5'12 x 8Y, ; soft bound. 5.50,·
eTVT COOKBOOK- BK1064- by Donald lancaster. Descr ibes the
use of a standard television receiver as a microprocessor CRT terminal.
Explains and describes character generation, cursor control and Inter
fa ce information In typical . eeey-to-unoerstend Lancaster style. This
book is a required text for both the microcomputer enthusiast and t he
amateur RTTY operator who desires a quiet alternat ive to noisy
teletype machines. $9.95."
eTIL COOKBOOK- BK1063- by Donald lancaster. Explains what
TIL is, how it works, and how to use It. Discusses practical eccnce
trcns. such as a digital voltmeter, and display system, event s, counter,
electronic stopwatch, dig ital voltmeter, and a digital ta chometer. 336
pages;5 '11 x 81/1 ; softbound. $8.95." eFASCINATING WORLD OF RADIO COMMUNICA.

TION -BK101 8- lnterest ing stories in the history of radio pioneer
ing and d iscovery. Also includes the fundamentals of broadcast
band o Xing. A must for every radio amateur. $3.95. "
ePRACTICAL TEST INSTRUMENTS YOU CAN
BUllD -BK 1100- 37 simple t es t ins t rument s yo u ca n
make-covers VOMs, VTVMs, semiconductor testing units, dip
meters, wattmeters, and Just about anything else you might need
around the test lab and ham shack. $4.95."
e1OO1 PRACTICAL ELECTRONIC CIRCUITS-BK1082- Tab's
new 1001 circuits is available for only $9.95 ppcl. The next time you
want a circuit for just about anything, eat your heart out that you
didn't send for this book the fi rst t ime you read about it. You'd bet
ter order the book right away, before they run out . $9.95."
e HOWTO MAKE BEnER aSls-BK7326-Be proud of your CSL
cards •.. have a card wh ich gets front space on every hamshack
wall ... win prizes at hamfests. The only way to have a truly
out standing card Is to make it yourself, which Is easy when you
have th is new book. $2.50."

eWHAT TO DO AFTER YOU HIT RETURN- BK1071- PCC's fi rst book of
computer games •.• 48 different computer games you can play in
BASIC .•• programs, descriptions, many Illustrations. Lunar l anding, Ham
murabi, King , Civil 2, Cubic 5, Taxman, Star Trek, Crash, Market, etc. $8.00. "
e BASIC COMPUTER GAMES- MICROCOMPUTER EDITION-BK1 074

(formerly 101 BASIC Computer Games). More than 100 games, from very
simple to real buggers. Included Is descript ion of the games, the listing to
put In your computer and a sample run to show you how they work. Any one
game Is worth more than the price of the book for the fun you will have!
$7.50.•
e BASIC-BK1081- by Bob Albrecht. Self·teaching guide to the computer
language you will need to know for use with your mi crocomputer. 324 pages.
This is one of the easiest ways to learn computer programming. $4.95.·
eTHE UNDERGROUND BUYING GUloE- BK1 067- Here is a handy guide
tor the electronics enthusiast. Over 600 sources of equipment and Iiteralure
are provided; some are mall-order-only outfits that do not advertise. Sources
are listed alphabetically, by service or product, and by state . The guide is
cross-referenced for ease of use. Electronic publishing hou ses are al so
listed. Published by PMS Publishing Co. $5.95.·

Use the order card in th e back of th is magazine or itemize your order on a separate piece of paper and mall to:
• 73 Rad io BookshOp e Peterborough NH 03458. Be sure to Inc lude check or detailed credit card Information.

Add $1 .00 handling charge for orders under $10.00. Note: Prices subject to change on books not pu blished by 73 Magazine.
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- MICROCOMPUTER DICTIONARY- BK1034- f ills the urgent
need to become quickly acquainted with t he terminology and
nomenclature of the revolution in computers. Over 5000 defini
t ions of terms an d concepts (70 4 pages) re lating t o
microprocessors , microcomputers and microcontrol lers. There is
also a comprehensive electronics/computer abbrevia t ions and
ac rony ms section. $15.95.·

eCOMPUTER PROGRAMMING HANDBOOK-BK1014-by Peter
Sta rk. A complete gu ide to computer programming and data pro
cessing . Includes many worked out examples and history of com
puters. $9.95. •

• MY COMPUTER LIKES ME .. • WHEN I SPEAK BASIC
BK1039-An introducllon to BASIC . _. simple enough for your
kids. If you want to teach BASIC to anyone Quickly. th is booklet is
the way to go. $2.00.·

_8800 SOFTWARE GOURMET GUIDE
AN DCOOKBOOK- BK1075- This manual
descri bes sorting, searching, and many
other routines for the 6800 user. $10.95. ·

_8080 SOFTWARE GOURMET GUIDE
AND COOK BOOK - BK 11 02- Describes
sorti ng, searching , and many o ther
routines fo r the 8080 user. $9.95. ·

_CMOS COOKBOOK- BK1011- by Don
Lancaster. Another winner from the auth or
of the RTL and TTL Cookbooks. Detail s the
application of CMOS, t he low power logic
family suitable fo r most appl ications
present ly domi nat ed by TTl. Eig ht
chapters cove r all facets of CMOS logic,
prefaced by 100 pages detailing the
cha racteristics of most CMOS circuits. Re
quired reading for every serious digital ex
perlmenter. $9.95.·

_HOBBY COMPUTERS ARE HERE
BK7322-1f you (or a fr iend) want to come
u p t o speed o n how co mput e rs
work .. . hardware and software ... th is is
an excellent book. It star ts wi th the fun
damentals and explains the ci rcui ts, the
basics of programm ing, along with a
couple TVT construction projects, ASCII
Baudot, etc. II has the highest reccmmen
dations as a teaChing aid for newcomers.
$4.95.•

_ FUN WITH COMPUTERS AND BASIC
BK1 021 - by Donald D. Spencer, contains
an eaay-tc-understano explanation of the
BASIC Programm ing language and is in
tended for persons who have had no
previous exposure to computer program·
mlnmg but want to learn BASIC qu ickly,
easily, and Interestingly. Over half the
book is devoted to problems using games,
puzzles, and mathematical recreations
(you don't need a math background to
understand most of the problems in this
book). A superior book for sen-teec tnna
and learning computer programming.
$6.95.•

CMOS
COOKBOOK---

_THE STORY OF COMPUTERS 
BK1056-by Donald D. Spencer is to com
puter books what Dick and Jane is to
novels . . . extremely elementarr, gives t he
non-computeris t a fair idea 0 what the
hobbyis t is ta lk ing about when he speaks
computer lingo. Attempts to explain wh at
computers are and can do. $4.95. '

_ MICROCOMPUTER PRIMER-BK1 035
- by Mitchell Waite and Michael Pardee .
Des c r ibes bas ic c om p u te r t heory,
describes the wor ld of microcomput inl1in
" real wor ld " terminolo gy, exptetn e
numbering systems, and Introduces the
reader to the world of programming. There
Is probably no better way of getting rn
volved w it h t he excit ing new hobby of
microcomputlng . $7.95. ·

_INTRODUCTION TO MICROPROCE5
SORS-BK1032-by Charles Rockwell of
MICROl OG. An Ideal refe rence for the in
dividual desiring to understand t he hard
ware aspects of microprocessor systems.
Describes the hardware details of com
puter devices In terms the beginner can
unders ta nd, Instead of treating the micro
chip as " black box ." Addressing schemes,
registers, control, and memory are all ex
plained. General information about hard
wa re system s Is provided . Speci fi c
systems are not described and prog ram
ming Is on ly brief ly discussed. $17.50. · US
and canada, $20 elsewhere.

_THE NEW HOBBY COMPUTERS!
BK7340-This book tak•• It from where
Hobby Comp uters Are Here leaves off,
with chapters on large Scale Intergration,
how to choose a microprocessor c hip, an
Int roduction to programming, low cost I/O
for a computer, compute r arithmetic,
Check ing mem ory boards , a Baudot
monitor/edi tor system, an audible logic
probe for f inding t hose tough problems, a
ham's com p u t er. a c o m p ut e r aso
machine _ .. and much, much more l
$4.95'-

_ KILOBAUD: THE SMALL COMPUTER
MAGAZINE written for t he ncn-Pnu com
puter hobbyis t who wants to know what's
new. $2.00 each at t he newsstand, $15.00
for 1 year sub.

Use the order card In the back of this magazine or itemize your order on a separate piece of paper and mall to:
'" 73 Radio Bookshop _ Pete rborough NH 03458. Be sure to Include check or deta iled credi t card information.

Add $1.00 handl ing charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.



eSIXTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS-BK1073- by
Donald Spencer. Provides the serious stu
dent of BASIC programming with in
teresting problems and solu tions. No
knowledge of math above algebra re
qu ired. Includes games, prcqreme for
f ina nc ia l interest , con ve rarc na and
numeric manipulations. $6.9S. 0

_ SOME COMMON BASIC PROGRAMS
BK1053-publlshed by Adam Osborne &
Associates, Inc. Perfect lor non-tecbntcet
computerists requiring ready-to-use pro
grams. Business programs like deprecia
t ion formulas, loan payment solutions and
loan interest rates; math rout ines contain
ing statistlcai packages and polynom ial
derivations ... plus miscellaneous pro
grams. Invaluable for the user who Is not
an experienced programmer. A li will
operate in the stand-alone mode. Paper
back. $7.50.0

e THE SECRET GUIDE TO COMPUTERS
BK1050 (Part I), BK1051 (Part II), BK1052
(Part III)-Parts 1, 2, and 3 by Russ Walter.
Part On8 describes computers in general ,
and atter reading for ten minutes you will
be writi ng simple BASIC progra ms!
Employs a etep-bv-e tec teaching process,
the end resu lt being a working knowledge
of BASIC. Part Two discusses computer
applications. It's one thing to master the
syntax of a language such as BASIC and
another to solve problems using the new
tool. This also provides useful techniques
in problem solving. Part Three describes
programming languages. Ever heard of
APL and CUSP? BASIC is not the only
language used to program computers, and
as the hobby industry grows additional
languages will beco me com mo nplace.
Seventh edi tion . Part 1_$2.7S o

; Part
11-$2.50 0

; Part 111_$3.50. 0

_FORTRAN PROGRAMMING-BK101 9
-by Donald Spencer. II you are familiar
with BASIC you will appreciate the addi
tional capabilities 01 FORTRAN, a com
puter language with most of BASIC's
features, and much more! FORTRAN was
designed for complex numeric calcula
ti o ns, and possesses ex t ended 110
capabili ty'. It is easily learned, as it Is an
English-like computer language. $7.9S. 0

_ FORTRAN WORKBOOK- BK1020-by
Donald Spencer. Provides practical ex
amples and problems to solve. Almost all
micros support BASIC-it won 't be long
betore FORTRAN is commonplace. Don' t
miss the programming boat . . . learn FOR
TRAN; and be ready for the next language
boom! $4.9S. 0

e Sclentilic Research Instruments' BASIC
SOFTWARE L1BRARY-LB1002 (Vol. I),
LB1 003 (Vol. II), LB1004 (Vol. 111), LB100S
(Vol. IV), LB1006 (Vol. V) -Written In
everybody 'S BASIC Immediate ly ex 
ecutable in ANY computer with at least 4K,
no other peripherals needed. Vol. I con
tains business and recreational programs
and is 300 pages. Vol. 11 Is 260 pages and
contains math, engineering, statistics and
piotting programs. Vol. 111 con tains money
managing, advanced business programs
such as billing, AIR, inventory, payroll , etc.
Vol. IV contai ns general purpose programs
like loans, rates, retirement, plus games:
Poker, Enterpr ise (take charge while Capt.
Kirk Is away), Football and more! Vol. V is
filled with experimenter's programs in
cluding games, pictures and misc. prob
lems like "logic." Vols. I and It $24.950
each, Vol. III $39.95,0 Vol . IV and V $9.950
each.
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e COMPUTER DICTIONARY-BK1013-
by Donald D. Spencer. Defines words and
acronyms used by computerlsts In a clear,
easy to understand style. Over 2000 definl· 8 !(
tions are provided.This reference is a must
lor the Individual getting started in the
world of microcomputers. Published by
Camelot Press. $5.95.'
_ CH EMISTRY WITH A COMPUTER
BK1010-by Paul A. Cauchon. Contains a
collection of tutorial. simulation and
problem-generation computer programs.
Simulations provide models of lengthy
laboratory experimentation beyond the
limited classroom nmetrame and
enhancement of course studies by en
couraglng prelaboralory research.
Useable with almost any chemistry course
at the high school or college level. Written
in BASIC. $9.9S.·
eTYCHON'S 8080 OCTAL CODE CARD- ~-.==-,-.
CC1066-Slide rule-like aid for program- .-~

ming and debugging 8080 software ...
contains all the mnemon ics and cor
responding octal codes. Only 6Y, x 3
Inches, provides neat, log ical format for
quick reference. Back side 01 card is
printed with an ASCII code chart for 128
characters plus the 8080 status word and
register pair codes . Also ava ilab le,
r ychon's 8080 Hex Code Card-CC106S
same as above, only has hex codes ln
stead of octal. $3.000 each.
e1978 PERIODICAL GUIDE FOR COM PU·
TERISTS- BK1041- is a 2G-page book
which indexes over 1,000 personal com
puting articles for the entire year of 1976
from Byte, Creative Computing, Digital
DeSign, Dr. Dobbs Journal, EON, Elec·
trontc Design, Electronics, Interface Age,
Mlcrotrek, Peoples Compu ter Company,
Popular Elec tronics, OST, Radio Elec
tronics, SCCS Interlace and 73. Articles
are indexed under more than 100 subject
categories. $3.00. 0 New January through
June 1977 Edition-BK1042-$3.00.0

eLSI · l l PO C K ET REF EREN C E
CARD- CC2011- A must lor Heath H11
users! Contains complete listi ngs of the
LSI-ll instruction set by op code and
mnemonic, console ODT command list ,
device addresses, Q-Bus Pinning and
more. From Digital Equipment corpora
tion. $1 .00.0

_A QUICK LOOK AT BASIC- BK1043
by Donald O. Spencer. A perfect reference
for the beginning programmer. Assumes
that the reader has no previous proqram
ming experience. A self-teaching guide for
the individual desiring to learn the fun
damentals of BASIC, the most common
hobbyist programming language. $4.9S. 0

_ HOME COMPUTERS: 2'0 QuestIons and
Answera-BK1023 (Vol. I), BK1024 (Vol.
II)- by Rich Didday. Two books aimed ex
elusively at the novice computer hob·
byisUhome computer user. Written in a
rather unusual style which has a beginner
asking questions which are answered by a
person with a substantial background in
computers and personal computing. The
questions are Just the kind beginners
come up with ... and the answers are
presented in easy-to-understand te rms
(usually with a diagram to Illustrate t he
point). Both the hardware and software
aspects of home computing are covered
from A to L An index in both books makes
them ideal as reference material lor
anyone. Volume I: Hardware-$7.9Se

;

Volume II: scttwerec-se.ss.'

Use the order card In the back of this magazine or item ize your order on a separate piece of paper and mall to:
73 Radio Bookahop e Peterborough NH 03458. Be sure to include check or deta iled credit card information.
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_THE COMPUTER QUI Z BOO K 
BK1015-by Donald D. Spencer Is written
for readers who would li ke t o test
themselves on basic computer concepts.
It may be used effectively by students,
teachers , laymen, programmers, personal
computer users, or anyone else Interested
In checking their knowledge of computer
concepts. 55.95.·

e MASTER HANDBOOK OF HAM RADIO
CIRCUITS - B K1033- Th ls I s an en
cyclopedia o f amateur rad io ci rcu it s,
g leaned from past issues of 73 MagaZine
and ceretuny selec ted accord ing to ap
plication. v ou'u l ind many YOU've never
seen before, some new twists on the tried
and true, and several that have been long
forgotten but are well worth remembering.
Where your Interest ranges from raccnew
Ing to EME, form CW to slow-scan TV, from
OX to county nets, t his handbook will be a
welcome addition to your shack . $8.95.'

e HOW TO BUY AND USE MINICOM·
PUTERS AND MICROCOMPUTERS 
BK1025-by Wm. Barden, Jr. This book
discusses these smaller brethren of cern
puters and shows how the reader can
become a part 01 the revolution-how he
can own and use a fu nctioning computer
system in h is home to do a variety 01 prac
t ical or recreat iona l tasks. $9.95. 0

• HOW TO PROGRAM MICROCOMPUT·
ERS- BK1 027- by Wm. Barden, Jr. Here
Is a guide to assembly language proqram
ming of t he Intel 8080, Motoro la MC6800,
and MOS Technology MCS6502 micropro
cessors. It is written espec ia lly for beg inn
ing programmers with hobbyist microcom
puters based on one of these three chi ps.
The topics covered ra nge from data
man ipulations at the bit level up to data
handling of tables and li sts, and from sim
ple adds and subt racts up to fl oatlng·point
operations. $8.95.·

eYOUR OWN COMPUTER - BK1 072- by
M. Waite and M. Pardee. The personal
computer has been touted as the next con
sumer produ ct. But most individuals still
wonder why. Much techn ical metertartor
the average Individual without an exten
sive background In electronics. This book
removes the stigma of complexi ty that sur
rounds the computer and has succeeded
In provid ing a si mple eeev-tc-unoerstenc
guide to these units. $1.95.·

elC TIMER COOKBOOK- BK1029-by
Walter Jung. This book provides an ex
cellent introduction to the fie ld of IC
timers and their applications for anyone
Invo lved In modern solid -state elec
t ronics- from hobbyist , to technical and
engineering student, to pract icing techn i
cian or engineer. Not only does it contain
many practical and usefu l c ircuits, it is
a lso a valuabl e referen ce of ba sic
theoret ical Information. 59.95. ·

• ADVANCED BASIC-Applications and
Problems - BK1000- by James Coan Is
for those who want to extend their exper
tise with BASIC. Offers advanced teen
niques and applications. 57.95.·
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~~-Introduction to ATTY

A Beginners Guide To
Radioteletype

• MICROPROCESSORS FROM CHIPS TO
SYSTEMS-BK1036- by Rodnay Zaks is a
complete and detailed introd uction to
microprocessors and m icrocompute r
systems. No preliminary know ledge of
computers or microprocessors Is required
10 read t hi s book, although a basic
engineering knowledge is naturally an ad
vantage. Intended for all wishing to
understand t he concepts, techn iques and
component s of microprocessors In a short
t ime. $9.95.·

_MICROPROCESSOR INTERFACING
TECHNIQUES- BK1037- by Austi n Lesea
& Rodnay Zaks will teach you how to inter
connect a complete system and Interface
it to all the usual peripherals. It covers
hardware and software sk ills and tech
niques, includ ing the use and design of
model buses such as th e IEEE 488 or $100.
$9.95.•

eTHE " COMPULATOR" BOOK Building
Super Calculators & Minicomputer Hard
ware with Calculator Chlps - BK1012- by
R. P. Havi land provides ideas, design info
and printed circui t boards for calcul ator
chip project s, measure t ime, t ie-in with a
Teletype to create a virtua ll y infi ni te
memory system, and countless other func
tions. 57.95.·

eMICROPROCESSOR PROGRAMMING
for Computer Hobbylsts - BK1038- by
Neil Graham Is for the hobbyist interested
In Intermediate and advanced techniques
of programming and data structuring.
Written to take up where the computer
manufact urers' Instruction manuals and
the int roduc tory programming language
text leaves 011 . $8.95.·

• DISCOVERING BASIC-A Problem Solv
Ing Approach - BK1017- by Robert E.
Smi th deals with progressively more com
p lex problems which allow the reader to
d is cover the voc ab u la ry o f BASIC
language as he deve lops skill and con
fidence in putting It to work. Clear and con
else explanations. Problems used cover a
wide range of Interests-Insurance,
geometry, puzz les, econom ics, etc. $6.85.·

eBUllD-IT BOOK OF DIGITAL ELEC
TRONIC TI M EPI EC ES-BK1008-by
Robert Havi land Is a data-packed gu ide to
bu i ld ing every t imekeeping dev ice you can
imagine: rugged shipboard c locks, sec
ond-splitting digital IC c hronometers ,
decorator digita l clocks, a precis ion timer,
a frequency-period meter, a tide and moon
clock, an automatic ala rm seller, etc. In
c ludes t uu-s tze printed circuit board
layouts. $6.95."

e lNTRODUCTiON TO RTTY- BK7380-A
beginner's guide t o radioteletype In
cl ud ing te letypewriter fundamental s,
signals, distortion and RTTY art . You can
be a RTTY artist ! A 73 publicat ion. 52.00."

Use the order card In the back o f th is magazine or Itemize your order on a separate piece of paper and ma il to:
73 Radio Bookshop e Peterborough NH 03458. Be sure to include check or detailed cred it card information.

* Add $1 .00 hand ling charge for orders under 510.00. Note: Prices subject to change on books not publ ished by 73 Magazine.
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o Mid·years-1966 thru 1971
D N e a r l y New-1972 thru 1977
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03458

rraU
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D Mid·yea rs o Nearly new ('-'./ Peter

Name _

Addr8SS _

D V int age

City State __Zip _

Signature

•pre·1978 issues.

O N O V 73
0 0 E C 73
D F' E B 7 4
D A PR 74
O M A Y 74
O J U L Y 7 4
O A UG 74
o SE PT 74
O Oc T 74
O NO V 74
O D E C 74
D F' E B 7 :;
D A PR 7:;
D A UG 7:;
o SE PT 7:;
O O CT n-
o NOV/D EC 7:;
D ol A N '7 6
O F E B 76
D MAR 7 6
U MAY 76
D JU N E 7 6
D J U LY 76
D AU G 76
D SE PT 76
D OCT 7 6
D N O V 76
D D E C 76
D HO LI DAY 76

O M A Y 70
O JU N E 70
C O E C 70
O J A N 71
o FEB 71
O M A R 71
° M A Y 71
C J U N E 71
D J ULY 71
O A UG 71
o S EPT 71
O a CT 11
O NO V 71
O A UG 72
O SEPT 72
O QCT 7 2
0 N O V 72
D OE C 72
C JA N 73
O A PR 7 3
C J U N E 73
O A UG 7 3°SE PT 73
O Q CT 73

73 Magazine Back Issue Classics (All 1977 issues are still available !~ l
o $5.00* - 5 Issues (indicate your choice at left) I
o $ 10.00* - 25 issues - our choice
$ Enclosed. 0 Cash 0 Check 0 Money order I
o American Express 0 Bank.AmericardNISA 0 Master Charge I
Credit Card # Expi 'on date __

I
I
I
I

' Add $1.00 shipping and handling charge. 73/6/78 I

----- ------------~

IO J U N E 63
D A UG 63

ID O CT 63
o FEB 64
D M A Y 67

I
D JU L Y 67
DOCT 67
O J U N E 68

I
D J U L Y 68
O SE PT 68
C JA N 69
D Y E B 69

IO M A R 69
O A PR 69
D M A Y 69

I
C J U N E 69
O J U L Y 69
0 A UG 69
O SE PT 69

ID a CT 69
D N O V 69
O D E e 69

I
a JA N 70
D Y E B 70
D M A R 70ID A PR 70
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The New RTTY Handbook
Revised & Up to Date!

$5.95

-use the orde r ca rd in the back of this magazine or itemize you r
order and send to:

7J Magaz ine . Pe terborough NH 03458

The only up-to-date RTTV HANDBOOK available. The- state-of
the-art is chanftinft radicallv and has made all othE'r RTH books
obsolete. Includes the latest equipment, terminal units. freque ....
cy shift·keyinft, tuning aids, RTlf art and accessories. $5.95.-
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When sunspots riddled the world-wide communications
networks of the 1940's, John Henry Nelson looked to the
planets for an answer.

Dubbed "The Eather of
Celesti.d Electronics" by one
scientist. John believed that
certain planetary alignments
precede vuiations in sun
spot numbers- e...entually
devising a system that re
mains over 95% ilCcurate!

Crammed with charts, graphs, and easy to follow instruc
tions. THE PROPAGATION WIZARD'S HANDBOOK not
only teaches the art of "Propagation Forecasting", but
provides an enlightened look at Communications past.
present, and future. as seen through the eyes of a man
who continues to serve, Jlnd clearly loves Amateur
R.tdio • . . a must on every Ham's Bookshelf.

SEND FOR THESE GREAT IIOOKS TODAYI
7, ;-;-~~~_J.I ~ IJ~"
OBBr

CO~
"i~UrCBS

73 Magazine. Peterborough NH 03458

':"'~- - ,
e HOBBY COMPUTERS ARE HERE If you (Of a friend)
want to come up to speed on how computers work
... hardware and software .. . this Is an excellent book.
II starts with the fundamentals and explains the cir
cu its, the basics of programming, along with a couple 0 1
TVT construction projects, ASCII-Baudot, etc. This book
has the highest recommendations as a teaching aid for
newcomers. $4.95

eTHE NEW HOBBY COMPUTERSl Thi s book ta kes it
from where " Hobby Computers Are Here" leaves off,
with chapters on Large Scale Integrat ion, how to choose
a microp rocessor ch ip, an Introd uction to programming,
low cost I/O for a compute r, computer arith metic, check
Ing memory boards, a Baudot mon itor/editor system, an
audible logic probe lor fi nding those tough problems, a
ham's computer, a computer eso machine . . • and
much, much more! Everything of interest Is there in one
volume. Don't miss this tremendous value! Only $4.95

Halfe your credit card handy and calf «ott-tree
800-258-5473, or use the card in the back of this
magazine and send your check to:

PROPAGATION WIZARD'S
HANDBOOK

You read his foreca st in 75
now discover his methods!

223



•magazine
PETERBOROUGH NH 03458

Get more fun out of shortwave listening wit h th is
interesting guide to receivers, antennas, frequencies.
and interference, Contains the fo llowing chapters:
_ The Elec tromagnetic Spectrum: A Review
- Users of the Radio Spectrum
- Surveillance
- Station Layout Considerations
- Anrenn3 Systems
- In terference

r::::J--,

GBEHIND THE GDIAL
GBy Bob Grove

~ \GO~

C\"l.a\\Cn~'" o
'{~~

•

Magazine
Peterboroullh NH O~458

of I60!
TI"'.d 01tll klng to t he same characte,. on 75 every evening? Perhaps It', lime
to try. new band - somelhlng dlUeren! and exciting. COnsider 160 mOlte.s.
The "Top Band" 18 dIU.'e"t f,om any Olher amateur allocation. II ' propaga
lion charaete'. are unique.•_mllllng Ine ,t.nd.rd AM bfoadcasl barld.
Amateu. radio'. roots U1n be I.,ced to 160, as II .8. Ihef8 (actually, 200
....1....) !!'Ial _"""ley. radio began.
It yoo are remotely internted In 160 ....t..
operation, n,. C/l.I~ 01 160. il lor you.
Si Dunn, t .... aUII1Of, has compiled a complete
telerence lor the _ and ••perl~ 1eo
operator. EleYen chapt... (:(MJf ~I'tlng

from lecalvlng and tranamllling equipment to
antenna and ground aYllems. This reference
is heavily Illustra ted and complete achema·
nee are provided for conat.uellon prolect • .
Price: $-t.Il!>.

Challenge
The

11 Magazine's
TEST EQUIPMENT LIBRARY

- VOLUME I; COMPONENT TESTERS How to build trensutor testers, diode test
ers, IC testers, voltmeters and VTVM'~ Crv~tal checking. temperature, aural
meters for the blind, and toeos 01 other miscellaneous data 01\ meters usmg
them. making them more versatile. This is an invaluable book at S49S '

_VOL. II: AUDIO FREQUENCY TESTERS This volume is jam packed with a ll
kinds af audio frequency test equipment. If you' re into SSB, RTTY, SSTV, etc., thi s
book is a must lor you, .. <I great book lor hi-Ii add icts and experimenters, too !
S4.95.•

••,.. _VOL. III: RADIO FRE Q UENCY TESTERS Radio frequency waves. the common
denominator of Amateur Radio. Such items as SWR. antenna impedance, line im
pedance, rf output and field strength, detailed instructions on testing these .tems
includes secuoos on sign<ll generators, crv~tal calibrators. grid dip oscrnetcrs,
noise generators, dummy loads and much more S4,95.·

_VOLUME IV: IC TEST EQ UIPMENT Become a troubleshooting wizard! ICs have
grea tly simplified even the most sophisticated pieces of test eq uipme nt ma king
them fun to bui ld You can save thousands 01 dollars by building your own equip
ment and have <I test la b which would make d univers ity jealous

A brand new book, IC TEST EQUIPMENT. has construchon projects for making
37 pieces 01 test equipment. Square wave generator. pulse generator, timer, audio
synthesizer. AFSK generator, sync generator, counter. ca pacity meter, etc Order
this book today and get started bui lding your own lab S4 95 •

•magazine
PETERBOROUGH NH 03458
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Revised Repeater Atlas
of the entire world b,

J . H. Nelson
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73 Radio Bookshop
Peterborough NH 034.50

Our NEW edition is 150% as big as any list ever
available nearly 900 more listings than the previous
editions. Plus new imp roved maps show the location
by frequency of every repeater in the states.

Only $1.95

Use order card in the back of this magazine Of itemize your
order separately . Add S1.00 shipping & handling per order,
and send to :

1tI0~1 lll.I"'61
IDA!'!

I~I~

BlfOUI!

COlllplEtE NoviCE Class
--StudYKit-- ,. .. ,.,

",.. ,.,...
,., " " "" .,.,.,.,.
,. '''' ,. .. '" ,, " .,. ,..,'"

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

, , , ,
",.,"

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

.. ,. .. ,,, ,,,,, , ,,,,..... ,. ,,, , , , , ,....... ...... ,,,,,,,.,,,,.,.
,.,. ,"" , .. ,. .. ,. ..
'' ',',,',' '" '' '' ''.. ,... , '''' , ," .. , ... ,. , ,. , .. , ,.. , ,.

june

A = Next higher frequency ma y also be useful
B = Dlfllcult circuit this period
F = Fa ir
G = Good
P = Poor
SF = Solar Flares
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• NOVICE CLASS HANDBOOK
• 4 NOVICE THEORY TAPES
• BEGINNER CODE TAPE (5 WPM)
• 6 + WPM PRACTICE CODE TAPE

• •

13
Novice
Class

License
Study
Guide*.... ~..-......... _... ....". .,

•
All the stud . . =.

for Only $25.O~ aIds YOu need t be
. 0 come a ham

(See page 216 for detailed description of this BARGAIN.)

Use order card in the back of this magazine or itemize your
order and send to:

73 Magazine. Peterborough NH 03458
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S HARD COPY STORAGE A PROBLEM?

73, as th ick as it is, is more like a floppy when it comes
to standing on the bookshelf. Try the 73 Library Shelf
Boxes, ... sturdy corrug ated white dirt resistant card
board boxes which will keep th em from fl opping around.
We have self-sticking labels lor the boxes, too, not only
for 73, but also for Kilobaud . . . and for CQ. QST. Ham
Radio, Personal Computing. Radio Electronics, In ter
fa ce Age, and Byte. Ask for whatever stickers you want
with your box order. They hold a ful l year of 73 .. . or
Kilobaud. Your magazine l ibrary is your pr ime reference,
keep it handy and keep It neat with these strong library
shelf boxes . .. One box Is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure to specify which labels
we should send . Have your credit card handy and call
our toll-free order number 600-258-5473, or use the order
card in the back 0 1 the magazine and mail to:

. . . . And binders for your 73 Magazines are the
first class way to go .

Yo ur back issues of 73 are your ver y best ency clopedia of
elec tron ics and you don' t wan t to take an y chances on losing
any of the m. If you pu t the m into the handsome 73 Binders,
yo u' ll have yo ur copies when yo u want them . .. and all together
with thai yearly index in the December issue, Why is it that the
a rticle you need the most is always in a missing issue? Let' s sec
•.• did O1arlie borro w it or d id it get lo st when we cl eaned up
last year? Get a binder .. , o nly $6.50 in red with gold lettering.
Two fo r $12.00.

73 LIBRARY SHELF BOXES Peterborough , NH 03458

Use the order card in the back of the magazine or itemize vuur
order on a separate paper & mail to :

73 Magazine Binders
Peterborough NH 03458

Be sure 10 include eheck or detailed credit card information,
Add $1 .00 shipping & handling cha rge for each order.

For a little bit extra
YOU CAN go first class!
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either way...
you can save from $50

to $500 with a Henry Radio
antenna package

Special
packages with
special savings...

or design-it
yourself . ..and
you'll still save

$620
$525

Package No. 1
Swan TB-2A
Tristao MM-40 or Triex SM-40
CDR CD-44
RG-58 100'
Control Cable 100'
Reta il Price : approximately
Package Price :

Package No. 2
Swan TB-3HA
Tristao MM·40 or Tr iex SM-40
CDR Ham-II
RG-8 100'
Contro l Cable 100'
Retail Price: approximately $ 750
Package Price : $640

Package No.3 I
Swan TB-3HA
Tristao Cl-454 FS or Triex W-51
5· mast
CDR Ham-II I
RG-8 100'
Conlro l Cable 100'
Retail Price : approximately $1300
Package Price : $109 5

Packaqe No. 4
Swan TB-4HA or Cushcraft ATB-34
Tristao CZ-454 FS or Triex W-51
S' mast
CDR Ham-l 1
RG-8 100'
Contro l Cable 100'
Reta i l Price : approximately $1 3 60
Package Price : $1 140

-
" I

il,
Ii

For many years Henry Radio has been
provid ing a beam-antenna package
program for amateurs who wanted an
efficient but economical package .
Thousands have benef ited from this
offer in the past. In recen t years we
have offered the cus tomer the versat i l
ity of design ing their own sy stem with
the components that they want. Our
on ly requirement is the purchase of at
least :
1 Antenna
1 Rotator
1 Tower
100' Rotator Cable
100' Coax Cable

We sell merchandise from the following
manufacturers and our packages can i nclude
their products.
Swan Antennas
Cushcraft Antennas
HyGaln Antennas (when avadabte]
Mosley Antennas (whe n available)
W ilson Antennas
KlM Antennas
M in i Produc ts Antennas
CDR Rotators
Trist ao Towers
Tnex Towers
Roh n Towers
Accessories of All Kinds

Send us a note telling us what your choice is
and we'll send you our low pa ckage price .

l1'hy buy from Iknry Radio}
Owr 50 years eJlperienu. No findnu c""ryes I f INld wirhin 90
days. Low in terest comrecn • 81>/ yr ildd on (1 4 '1£ ilnnual rate) ·
4S long as 24 months. 10% down or tTilde·ln down pa ymenrs.
Good usM equipment. Most rTJilkes and models. UsM equipment
carries a 15 day rri.J1. 90 day WilrriVI ty and rTJily be tr4d«l back
WIthin 90 dd ys lor fuJI credit fOowrds me PllcAJSI' of NEW
«luipmern. Write ftN lJferilture.

HeOf/Radio
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STILL THE SAME FINE. TIME PROVEN RIG. BUT NOW WITH THE SIMPLE ADDITION
OF A PLUG-IN CRYSTAL, THE TS.-.OOSP-WILL BE ABLE TO UTILIZE THE NEW
REPEATER SUBBAND (144.5 TO 145.5 MHZ). STILL FEATURES ALL OF THE FINE
ATTRIBUTES OF THE TS-700S: A DIGITAL FREQUENCY DISPLAY, RECEIVER PRE
AMP, VOX, SEMI-BREAK IN, AND CW SIDETONE. OF COURSE, IT'S ALL MODE, 144
148 MHZ, VFO CONTROLLED .. .AND KENWOOD QUALITY THROUGHOUT.

TRIO·KENW OOD COM MUN ICATIONS INC. 1111 WEST WALNU T/ COM PTON. CA 90220~~.~~,~t,.~OD
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