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db-

mechanical
Vertical element-Ill"

long, l -l /S" telescopic
to 3/S" OD high
strength aluminum

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

Connector-SO-239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supporting

Mounting- f its vert ical
pipe up to 1-3/4" OD

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

Available from
all distributo.rs the best!
who recognIze

-Gain compared to Y, wave di po le
- FCC accepted for repeater application

electrical

6 db. gain over % wave dipole

Omnidirectional radiation pattern

Maximum radiation -at horizon

50 ohm feed impedance

Field adjustab le-14Q-150 MHz

SWR at resonance-l.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. ground ing

Radiator-SIB wave lower section, %wave
phasing, 5/S wave upper section

THE HUSTLER MASTER GAINER
MODEL G6-144·A

~
• 15800 commerce par1c drive,

t rOnlCS 0.001< 00"," ohio "'142_. orporctlon ~

Exporter : Roburn Agencies, lnc. ,
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DANGER : OSCAR !

One of the most virulent mental
diseases ever to hit amateur radio has
been something very obscure - some
thing called Oscar 7, mode 8 . It only
takes the slightest exposure to this to
reduce a normally healthy ham to a
wide eyed fanatic, looking frantically
for some way to get on 432 MHz.

If you've been around amateur
rad io fo r any length of time you've
had an opportunity to try to reason
with a Ox-crazed inhabitor of the
pileups - you may have even talked
with more than one of these poor
people, whose very life structu res have
been twisted horribly by fate so that
their work, their family life and t heir
entire existence is who lly dependent
upon be ing able to work DXpeditions.
Oscar ho lds ou t the same oro
mise . .. someth ing like a life on
drugs.

You say you can listen in and not
get hooked? Ignore, if you will , the
testimony of thousands of li ves,
reduced to shambles, now being spent
waiting for each next orbit o f
Oscar ... or Oscars ... there a re two
up there now.

Let' s see if you have any guts. Let's
see if you have the strength of char
acter to listen in to Oscar. That's
right ... all you have to do is listen.
Noth ing serious can happen from that,
right? So you'll liste n and maybe
you'll hear some stuff. Big dea l. You
can hear a lot better on 20 meters.
right?

Both Oscar 6 and 7 are relaying
signa ls from 2m to 10m, SO you have
plenty of opportunity to tune them
in. It doesn't take much of an antenna
either, though you can always use a
little better antenna or a lower noise
receiver to get a litt le better recep tion.
If you have a 2m rece iver which can
pick up CW or SSB you are even
better off, for the 2m signals from

Oscar 7 in mode B are almost un
believable at times.

You have to know two things,
obviously .. . when to tune in and
where to tune. The where is the
easiest - with Oscar 6 (let's call it 06)
you tune around 29.5 MHz. The
signals should come in from 29.45 to
29.55 MHz. and you may hear a
telemetry beacon on 29.45. The
signals coming out on these fre
quencies are going in from 145.90 to
146.00 MHz. Many of the fellows are
using low powered FM rigs, keying
them with the PTT for CW, to get into
the satell ite. 07 comes out from 29.4
to 29.5 MHz and goes in from 145.85
to 145.95.

The when to tune is a bit more
complicated, but not seriously . The
orbital data is printed in 73 and in
Hotl ine, with one orbit per day listed
fo r each satellite . From there you ca n
figure out the rest in a couple of
mi nu tes . It's easier if you use a hand
calcu lator, but you don't reall y need
one.

The orbiting data tells yo u the time
and place Oscar crosses the equator in
an ascending orbit for the first time
each day . Next you' ll want to project
the time and place for each successive
ascending orbit crossing. Oscar is
going in a circle around the globe,
crossing near the poles ... about 12"
ti lted from the axis of the earth. The
earth turns beneath it. It takes Oscar
about 115 minutes for a co mplete
loop. Take a sheet of paper, and put
down the orbit number for the first
daily o rbit and those for the next
twelve orbits under that in a list. Put
t he time for the first orbit and then
work out the times for the next
twelve equator c rossings (ascend ing.
of course). It will be two hou rs later
for each one, less five minutes. You
can make a third co lumn for yo ur
loca l time, if you think better that
way, si nce the o rbit t ime is in GMT.

The c hart gives the long itude of the
first crossing ... put that down. Add
28.r (29" is c lose enough) to that for
each succeeding crossing, and put that
on the list. You can check an atlas to
see where y ou live In longi-
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HOTLINE
HEADLINES

CB Mags con tin ue to advertise
illegal linear amplifie rs "not fo r C B.·'
FC C is not amused and repercussio ns
could be serious to amateu rs as a
result o f FCC attempts to ste m 11 m
ampl if iers.

W8HRV is the winner of the
Chro nex digital LED readout watch in
the 73 Magazine bumper sticker co n
test at Day ton Hamvention.

Dayton pulls nearly 12,000 this
year - event is beyond descri p t io n 
flea ma rket bo ggles 173 minds,
Dayto n hospitals re po rted filling up
wit h ama teu rs raving over the in
credible b ar gai ns exh ib ito rs
reported leaving wide tra ils o f excess
cash as they struggle homeward after
the convention with boxes of money,
bags of money, and pockets bu lging
so where's t he depression?

Reaction to 20282 changing 
mo re and more res istance to Com
mu n icator license despi te heavy
ARR L pressu re in favor.

Fred Laun W9SZR/3 awarded
Foreign Service Award for Valor by
Kissinge r.

Oscar 8 plans progressing - equip
ment to be made almost 100% in
other count ries. Need for an Oscar
7- 1/2 is becoming obv ious as 2/10m
transla tor will be important to con
tinue after Oscar 7 fa des away and
before Oscar 8 is lofted - plans being
made.

K4LSP co nt inues repeater war in
Tennessee via WR4ADO despite
attempts by repeater counc il and
coordinators to cool the battle 
Edd ie Palme r on the way toward
winning citation as d isgrace o f the
year.

New phone rates for one minu te
excellent fo r ham scheds - Ma Bell is
not all bad.

Silver Box - new p ho ne gadget
which permits you t o listen in o n any
line - Bell hoist on own petard as
gadget allows people to use Bell
system for monitoring company
business office cal ls - Congress invest
igati ng invasio n of privacy.

WA4SAM theft - the SAM car is
rigged to b low t he horn, sou nd a s iren,
and flash the headl ights when broken
into - plus a good ly signal on two
meters. When the car was stolen the
other day the thief made the clea nest
get away in ham mobi le his
to ry . . . according to WA4 LCL.

2016·2037

2209·2230

0015'1

0627??

08 15-0835

1007·1030

1201-1220

1353·1402

1547-1553

1738·1747

1919-1940

Descending
longitude

for this purpose. The chances are that r --:-:-:=:-==:--:--:--=-:--==-- 
you'll be able to hear at least some of
about ten of the thi rteen passes it
makes each day, p rovi di ng you don't
have to be away f rom the shack fo r
more than an hou r and a half or so at
a time.

The present schedule calls for Oscar
6 to be turned on Sunday morning
and evening (local time) as well as
Wednesday and Fr iday eve nings. Oscar
7 will be o n the 10m outp ut eve ry
other day (listed as mode A on the
orbital lists). bu t it is not used on
Wednesdays. On the even numbered
days of the year (starting from Jan.
first), 07 is in mode B, listening from
432.125 to 432. 175 MHz and relaying
this from 145.9 25 to 14 5.9 75 MHz.
Mo de B is working the best, with
signals often reaching 5-7 or better
even with relatively poor receivers.
Other than the Wednesday rest period,
07 is on all the time.

Once you've heard the signals you'll
want to give the system a try. The
mode B, while it is easier to hear,
req ui res more sophistica ted equip
ment, so you'll probably start o ut
with the mode A relay first. Many
amateurs have managed contacts using
FM rigs, keying the mike but
ton ... even the TR·22 has made it
many times with its one Watt output.
Sideband is more complicated u nless
you have an Echo or Mu lti·20a O
transceiver. CW on 432 is not difficult
with converted commercial F M gear,
but again. sideband requ ires a lot
more effort.

Let 's take Saturday, July 5th, and
work ou t a schedule for 07 in mode B
from the published orbital info. You
can cheat and get this all worked out
for the whole year for both sa te ll ites
from Skip Reymann W6PAJ, Box
374, San Dimas CA 91773, for S3.

Continued on page 158

Time Estimated
over pole acquisition
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198.4 30.4 0615
225.2 59.2 08 10

253.9 87.9 1005

282.6 116 .6 1200

311.4 145.4 1355
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37.6 1940

2206
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0001

0156

0351

0546
0741

0936

1131

1326

1521

1716

1911

EDT
(July 4)

201 1

GMTOrbit

2898a 0011

2899 0206

2900 0401
2901 0556

2902 0751

2903 0946
2904 1141

2905 1336

2906 1531

2907 1726

2908 1921

2909 2116

2910 2311

tude _. . 75" runs through Phi ladel
phia, 90" through Chicago, 10 5"
throu gh Denver and 120" through
L.A. You'll be ab le to hear the sa tel
lite when it is within abou t 45" of
you. If you have a world globe you
are really set, for you can draw a
circle 4000 km in radius around your
shack and see just when the satellites
wil l be in range. Lacking a globe, you
can make a rough estimate of how
long after it passes the equator it wil l
be before you will be able to hear it.
Figure t ha t if it passes right overhead
you will be able to hear it about 24
minutes total. A line across the
country from San Francisco through
Oklahoma City and Norfolk is about
12 minutes away f rom the equator so
you' ll hea r it as it comes ove r the
equator if you live along that line and
it is going to pass overhead. If it is
about 15" from you , figure it 'll take
about a minute extra. At 30" add
three minutes. At 45" it'll take about
10 minutes and you'll only hear it for
a sho rt while .. . but this gives you
the best d istance, so it' s worth it. Add
about a minute fo r each 200 miles
you live north of the Norfolk -S.F.
line.

Okay, now you have your times for
ascending passes. When Oscar is
ascending on the other side of the
world it wilt go on up and over near
t he po le an d come d own over you o n
a descending pass. You can get a good
idea o f the t imes fo r these by making
a fur ther column on your list for
descending longitudes ... subtract
166" from the ascending longitude.
Add 29 minutes to the ascending
eq uator time and you'll k now when it
has passed the pole . T his is a good
time to start listening.

There is muc h to be said for getting
a world globe for working out exact
satellite passes . .. or else a map made

Equator
longitude
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BE MY GUEST
Visi ling views from arou nd lh c glo/Ie .

Quality Public Relations
In the fast few years hams have had

several problems to cope with. Among
these are A. Prose Walker, the EIA
and the 220 MHz bit. TVI complaints
which turn out to be eBers, etc . But
the most drastic problem to face
U.S. amateurs in recent years is the
dwindling number of hams joining the
ranks.

After reading Wayne's March
editorial, I really hate to make this
next statement , but it is the truth .
The real blame for the lack of interest
in our hobby by the public lies with
the hams themselves. The public has
many people itc hi ng to get into some
kind of radio . and most turn to CB.
Why? Well, it is fairly evident. The
public knows more about CB than
amateur radio. The fault for this lies
wit hin the already establ ished amateur
ranks. PR is the name of the game and
some of us have yet to learn how to
play it!

This game is rather simple to play
and has only one really important
rule . BE WHERE THE PEOPLE ARE!
This means most anywhere . Where
people congregate in numbers, ama
teur radio should be there, too! You
don't make the public come to you -

•
/,

Lou Breetz W3LB gave a talk at the
club meeting on April 3 about the
U.S. Satellite Detection System's main
transmitter and antenna array, operat
ing in Texas. Lou was head of the
Transmitting Section of the Space
Surveillance Branch in the Aoouce
tions Researc h Division of the NRL
while this project was being developed
and gotten into operat ion. Operating
at 21 6 MHz wit h a co nt inuous rf
power output of 10 megawatts and an
antenna gain of 41.3 d B from a 2 mite
lo ng array of 2550 inverted V dipoles,
this system develops the ERP referred

4

you go to the public. Shopping malls
make a fantastic place. In the neigh
boring city, the area malls host every
thing from ballets to horseshoe throw
ing contests. By merely being there,
these events cause the people to stop
and watch .

The greatest num bers of potential
amateurs are at the local h igh schools.
If t hey don't have a radio club, start
one. You'll find help from the resi
dent electronics teachers, math
teachers, etc, I'm sure . The admlnis
tration might not like the idea of
putting up antennas, of course, but if
you work it right you can turn their
relentlessness into interest.

Get the local amateur club into the
act. Set up a booth at the nu merous
county fairs . Appear where least
expected - at CB coffeebreaks. If
CBers knew more about ham radio we
could turn them int o a decent breed
of hams. Set up some kind of public
function and invite the newspapers,
radio and television stations. Invite
them to your harnfest, etc. Let every
one know that HAM RADIO IS
AROUND.

Include in your demonstration as
many different facets of the hobby as

to above. The antenna pattern is
fen-sbaoed, with the broad dimension
along an East-West line, and the anqu
tar thickness of the fan pattern is
about 114 degrees from North to
South. This huge array has a near field
pattern up to 20CXJ miles above the
earth, before the far field pattern
starts to fo rm.

Since the system's purpose is to
detect any potent ially ho st ile nuclear
weapon satelli te, high rel iabili ty of t he
design was requi red. Two separate
commercial power sources are avail
able, and four master frequency

you can get your hands on . This not
only draws interest but also serves as
an incentive to those who already
have their Novice licenses. SSTV,
RTTY, FAX. FM. ATV, CW, SSB,
HF, VHF, UHF , antennas, building
they all should be there. Have recent
ham publications around for people to
b ro w se t h rough. Catalogues of
different types of equipment should
be on hand. There's nothing as im
pressive as an Sfine. Get young and
old hams there. Get the people in
volved and don't stop there.

After you have gotten to the
public , let it be known where classes
are being held. Of course someone in
your town is holding Novice classes,
aren't they? If not, start them.

Remember, don't lecture the public
- that doesn't help at al l. Just make it
super interesting and you' ll have mo re
bites than you can handle.

We hams have to get to the public
to help our dwindling numbers or the
FCC will try , and we've seen what that
has done in the past. Give your club a
purpose, if you don 't have one, and
work on it!

Mark D. Pass WB8UR H
Fosto ria OH

•
IOn

sou rces are installed, backed up by
storage batteries to insure continuity
of frequency stability . Any of the 18
bays of antennas, each bay fed by a
60 kW transmitter, can drop out
without any major effect, and the
drive to that section is automatically
switched to a dummy load .

Each transmitter uses five type
6 166A tubes with 12 kW plate dissipa
tion each, and operating at about 50%
efficiency . Stvrotlex coaxial cables, to
the extent of 15 and 20 miles' worth,
run from the antenna bays to feed

73 MAGAZINE



W.J. Howard Kl LNJ/3

view

HB9PJ saves another life. Fernand
made the papers again by getti ng
medicine to a man in Roman ia . J ust a
few yea rs ago he did the same for a
Polish ch ild a nd got ham radio
excellen t PRo

CB cleanup program inst itu ted by
amateurs in New York is remarkable
success with over 100 CBers bei ng
c ited by FCC p lus arrest of fou r illegal
aliens, four persons in possession of
stolen radios, twelve on gambling
charges, 19 on narcotics cha rges, etc.

OSL returned by Post Office 
addressee moved - o nly h itch was
that card was sent 27 years ago by
Borcher of Omaha and just retu rned!
Post Off ice reached new levels .

F3 magazine fo lds after two issues
- insu ff icient support of readers and
advertisers cited - residual reaction
to ... rpt alleged.

FCC cites amateu r 30 cycles into
Extra Class band! Too busy with this
nit picking to bother the CBers?

Ca n a d ia n c ross ba n d repeater
authorized - DOC not t rying to stifle
amateur pioneering. Walker, take
note.

Tufts Radio growing to be biggest
New Engl and ham dealer - reports
Multi ·2000 sales are booming - other
dea lers co ncur. Yaesu readying
FM!SBB rig to meet th is new market
demand .

More CBen blunder onto ha m
repeaters with stole n rigs - fast t hin k
ing hams can them into revealing
themselves and arres ts follow 
happened with WR1A80 in Derry NH
and WR1AEA on Mt_ Mansfield VT.

Ham market h olding very well 
magazine ads up substantially wit h 73
leading, up 20% over 1974 , OST up
16%, HR down 2% a nd CO down
24%.
FCC steps in to sit o n W6 hoggi ng
Oscar with overpower. Shades of CBr
FCC okays six callsign blocks 
expect compan io n docket to 20282
designating callsigns for eac h class of
license soon. Amateur call formats can
be: W1A, W1AA , W1AAA, WA1 A,
WA1AA, WA1AAA . . . with K, Na nd
AA·A L prefixes also ava ilable .

MORE
HOTLINE

HEADLINES

?
•

•

Ed West brook K3CS

Rep rinted from Auto-Call, May , 19 75,
p.19.

Continued on page 7

the hams put up such a ru ckus that
between them they just about ki lled
Class E. Now norma lly that's that , but
not in this case. Some real b ig 9Jns
over at t he Electronic Toy Association
want the CBers to move as badly as I
do, but fo r a different reaso n . They
figu re that once we f ind ano ther place
for the CBers, they' ll be able to se ll a
lot more toys. Maybe three to s ix
hundred bucks or so per CBer times
about 800,000 of them makes for
some big bucks. We ll anyway, wit h a
carrot that big, they don't want to see
it disappear just because people don't
like Class E.

OK, I follow you so fa r, bu t what
does th is have to do with amate ur
restructuri ng? A lo t my boy , matter
of-fact it has everything to do with
ama teur restructuring. See, it doesn't
real ly matter if we call the new CB
class cit izens band o r amateur radio,
as lo ng as t he y move. The poi nt is that
if we give them an "incent ive" to
be come Communi c ators , like
o fficially c losing down 27 MHz CB
and movi ng so me military t ransmitter
in there, we 'll have the same thing as
if we had a Class E service. Not on ly
that, but there'l l be a whole lo t less
opposition t han there was to the Class
E t hing.

But you already said the hams are
help ing kill Class E ... Why wou ldn 't

down to look at the sy stem and its
anten nas. The dipoles are phase
sensitive to ice accumu lation on their
ends, so spec ial cones were insta lled to
keep ice formations spaced away from
the t ips. T he system went into opera
tion in 1966 and is in active use. The
elect ric bill before the price rises was
$18,000 per month!

my
There I was, cheerful ly working

away at my overdue inc o me tax
returns, and in walks an old friend .
Price, you ole son-ot-a-q u n. I said.
How's th ings - is the Federal Candy
Company keepi ng you busy? After a
t houghtful pause, Price begins his
woefu l story. Well Bill, to te ll you the
tru th I haven't slept in days. Say Price
old man, now that you mention it,
you d o look in bad shape. Pull up a
chair and le t ' s hear about it.

Well, you know about th is restru c
turing propo sal we've ha d going for
awhile. Oh yeah, that's the 20282 I've
heard so much about lately . Right,
that's it - well anyway, you know
we've been t rying to find a new ho me
for the cit izens banders fo r a long
time and this is it . . . Wait ju st a
minute there friend . I" th ink you're
ta lking about the wrong one. Don 't
you mean the Class E proposal for
220? No, no - see that's just it. I
mean 20282, but let me fil l you in a
little bit first .

For years now t he cit izens band has
just completely gotten out of hand .
Most of t he legitimate users moved
ou t long ago and the ones st ill there
give me nightmares, but that's not the
problem. The proble m is that the
CBers don't want to mo ve. Now we
tried the Class E p roposal , but not
only did the CBers c omp lain, with
their Washington lobby and all, but

information to motor driven phasing
equipment. This phasing system tends
to go wild when a cloud passes low
over an en d of the 2 mile array . T he
phasing cables are ru n u ndergro u nd in
controlled temperatu re water jackets.

Receivers for the system are located
at considerable distances from the
transmitting site, and co mmo n lines
between all sites provide signals
accurate to 1 Hz in frequency .

Seve ral of the people on the t rans
mitter and an tenna project were arne
teu rs. and a man from AAA L came
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give me whatever coaching was
necessary t o pass exa minatio ns in any
other subjects I might miss.

My furlough was from 9/ 4 to 9/15.
I was fortunate to get a lift to Dallas
on September 3rd, thereby saving me
half a day on my train tr ip to litt le
ton, N.H. I thou ght I would be in
ple nty of time for the big event since
the docto r's prognostication was for
September 7th to 14th. But Cleo
fooled us all. Her birthday was on
September 2nd and her folks and
some friends gave her a party to
celebrate. Whethe r the party had any
thing to do wit h it or not, Cleo had to
be rushed to the Litt leton hospital in
the early hours of the 3rd where
Doctor Giles smartly thumped t he
new baby's rump at 06:00 and sta rted
him on his career. I first learned that
my son had preceded me when I
arrived in Li ttleton the afternoon of
September 6th. Natura lly the hospital
was my first stop.

One omission in our planning was
brought to my attention immediately.
Cleo and I hadn' t reached an agree
ment on a name for the new arrival.
Bi rth certificate and letting relatives
and friends know of our good luck,
you know. So I assembled a cou ncil of
a few friends for the purpose of
recommending a choice of a name. I
won't go into deta ils of our evening
long discussion. After much delibera
tion we chose the origi nal name of
Wayne Sanger Green II . That is how
and where your publisher was born
and named.

The ten day furlough only allowed
less than fou r days in Littleton so I
sent a te legram requesting a ten day
ex tension. This was granted at once. I
was glad to have this additional time
to be with Cleo and Wayne and to do
a little local trout fishing. I reported
back for duty at Kelly Field on
September 25th.

When I checked in with Lt.
Chauncy I found that I had only
missed three written exam subjects:
Staff Duties, Tactics of Other Arms
and Combat Orders. These I already
knew so I brushed up a bit and had no
trouble with the exa ms. T he fl ying
part of t he school was diffe ren t. I had
missed several missions. However,
when ground school was finished on 9
October I could fly mornings and
afternoons. So, wit h Homer Munson's
help, I got through everyth ing OK.

Next month I'll tell you abou t the
flying missions and cross country tr ips
that we made. Also about a couple of
situations that might easily have been
a bit " hairy".

our flying. My teammate was Homer
Munson. One of the field regJlations
was "no stunting in DHs" so when
pushing DHs around got a little t ire
some I'd go over to t he pursuit hangar
and borrow a n SE5 t o " wring out" for
half an hou r or so. In September the
SE5s were condemned and withdrawn
from service as a result of an accident
that Cadet Harris had in one. He dove
at a mark on the field and when he
pu lled out the wi ngs fo lded and , since
we did not wear parachutes In

those days , he had to ride it in. None
of those who witnessed the crash
thought that Harris cou ld possibly
come out of it alive. However, due to
the fast and expert work of t he meat
wagon crew that removed him from
the wreck, he came out of it with on ly
numerous cuts and bru ises, a broken
leg, a broken arm and several broken
ribs. He was back on flying stat us
again in four weeks.

Last month I told you that Cleo
(my wife) was expecting early in
September and had joined her parents
in New Hampshire to await the event.
I fe lt that this was to he one of the
most importan t happenings in our
lives so I requested a ten day furlough
to be with Cleo when the baby was
born. I had to make some arrange
ment with Lt. Chauncy who was in
charge of ,,"ound school with regard
to maki ng up the subjects I wou ld
miss while on fur lough. He knew that
I was a reserve infantry officer so he
offered to give me a passing 70 with
no examination in five pure ly military
subjects that he would schedule
during my absence. He also offered to

The 1922 Advanced Flying School
at Kelly Field was composed of
ground school and three flying
schools: pursuit, bombardment and
observation. The five best suited
cadets got fighter training, seven were
assigned to bombardment tra ining and
all the rest, including myself , were
assigned to observation t rain ing.
Grou nd school was in the morning
and fl yin g in the afternoon .

We all had school ing in the opera
tion, repair and maintenance of
liberty engines and tra ining in DH4b
rigging. Other subjects covered were
aerial photography, radio and Morse
code, ant i-aircraft and searchl ights,

. . .
maps , rec onna issanc e rmssrons,
artillery regulage, aeria l gunnery,
infantry contact and a lot of army
related subjects suc h as staff duties,
rules of land warfare, combat orders,
tactics of other arms, military law,
army req.. field service reg., service of
supply, etc. They kept us busy.

At Kelly Field army discipline was
slightly relaxed. We had to stand
reveille but no other formations.
except to stand in front of ou r planes
fo r instruc tion when we were
scheduled to fl y. Of course we had to
stand at attention beside our bunks
for the Saturday morning barracks
inspection by the Detachment Com
mander. This took him about two
mi nutes and then we had the rest of
the weekend off.

In the flying department the obser
vation and bombardment cadets had
DH4bs with liberty engi nes for equ ip
ment. We were paired into teams for
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BE MY GUEST from page 5

they be as upset over the Communi 
cator proposal ? For a number of
reasons. First off, the only peop le
concerned are amateurs, and they
don't have a Washington lobby li ke
the caers. Next, there's just no t that
many hams compared to CBers and
anyway, most hams figure that if a
guy gets an amateur ticket he's pa id
his dues and that's it . The catch is that
we have to make the dues a lot less so
the CBers can move. Back in 197 1 we
made a study and found that most
CBers didn't become hams because of
the code test, so that's the first thi ng
to go. Next we have to make the test
pretty simple and have mail exams so
everyone can get his test out of the
way in a hurry.

That 's a laugh. I've heard that
Gettysburg takes about three or fou r
months to get a license out . .. Well,
yeah, but that's just ham t ickets. We
have the CB tickets out in a couple of
weeks - so we just gear that operation
up for the Communicator Class and

have everyone licensed in abou t a
year .

Well, that's OK for you but what
abou t those hams that do object?
Actually that one's a cinch. Accord ing
to International Law we don't have to
give a code test if we don't want to,
but privileges must be limited to 144
MHz and above. That 's the greatest
part, si nce we wanted 220 in the first
place anyway . So you see , even if
someone does object, we can still put
it th rough just like we did wi th
citizens band in the beginning. Really
though, most hams should be so upset
about the other trivi a in 20282 they
won't even bother object ing to a
Communicator Class. Their attention
is going to be on t he loss of privileges,
so while they're busy justifying their
own piece of the actio n they' ll fo rget
about the Communicators. And that
power proposal, that's a beau ty - that
one shou ld keep 'em going right up to
the deadline and then some. What
most of them don't rea lize is that with
a few thousand comments on the
docket most of t hem will confl ict.

Then we do the same thing we did
with t he orig inal 35 peti tions 
d iscard t hem.

You might run into some t rouble if
the American Rotary Rhombic
league ever gets the amateurs organ
ized . .. Well , yes, but if they ever
find out how, I wish they 'd let me
know. Si nce the l eague has take n on
the air of a big business t hey've lost a
lot of support . They'd reall y have to
get a fire going to rally support now
with the deadline so nea r special
ne ws le tt e r editio ns stra ight
talk . .. and a lot of ot her people-to
people things that haven't happened
in a long long t ime. You know, Bill,
that's it, th at's the trouble. Every
night just as I begin to fall asleep , I
think of 20282 and bust ou t laughing.
If maybe I t hou ght about t he l eague
organ iz ing amateurs again and putting
some re a l p ress u re o n me,
maybe ... just maybe I could worry
myself to sleep.

William J . Howard K1LNJ/3
Fort Meade MD

Oscar 6 Orbital Information Oscar 7 Orbital Information
Orbit Date Time Longitude Orbit Date Time Longitude

(Julv) (GMn of Eq. M.do (JuIV) (GMT! of Eq.
Crossi ng Ow Crossing Ow

12376 1 0002.4 51.1 B 2B4B 1 0024.2 55.9
12389 2 0057.4 64.8 AX 2861 2 0118.4 69.5
12402 3 0152.4 78.6 B 2873 3 0017.6 54.3
12414 4 0052.3 63.6 A 2B86 4 0112.2 67.9
12427 5 0147.3 77.3 B 2898 5 0011.4 52.7
12439 6 0047.2 62.3 A 2911 6 0105.5 66.3
12452 7 0142.2 76.0 B 2923 7 0005.1 51.2
12464 8 0042.1 61.0 A 2936 8 0059.3 64.7
12477 9 0137. 1 74.7 BX 2949 9 0 153.5 78.3
12489 10 0037. 1 59.7 A 296 1 10 0053. 1 63. 1
12502 11 0 132.0 73.5 B 2974 11 0 147.3 76.7
12514 12 0031.6 5B.5 A 2986 12 0046.5 61 .5
12527 13 0126.5 72.2 B 2999 13 0141 .0 75.1
12539 14 0026.5 57.2 A 3011 14 0040.2 59.9
12552 15 0121.5 70.9 B 3024 15 0134.4 73.5
12564 16 0021.4 55.9 AX 3036 16 0034.0 58.3
12577 17 0 116.4 69.6 B 3049 17 0 128.2 71.9
12589 18 0016.3 54.6 A 306 1 18 0027 .4 56.8
12602 19 0 111.3 68.4 B 3074 19 01 21. 6 70.3
126 14 20 0011 .3 53.4 A 3086 20 0021.2 55.2
12627 21 0106.2 67.1 B 3099 21 0115.3 68.7
12639 22 0006.2 52.1 A 3 111 22 0014.5 53.6
12652 23 0101 .1 65.8 BX 3 124 23 0109.1 67.1

WJGEY (/) and lJJ4Z C (r) disc ussing
12664 24 0001.1 50.8 A 3136 24 0008.3 52.0
12677 25 0056.1 64.5 B 3149 25 0102.5 65.5

Oscar 8 al lilt' Marcil " /975 12690 26 0151.0 78.3 A 3161 26 000 2.1 50. 4--.
AMSAT Exper imenters meeting. 12702 27 0050.6 63.3 B 3174 27 0056.3 63.9
DJ4ZC desig ned and built lite 4}:! to 12715 28 01 45.5 77.0 A 3187 28 0150.4 77.5
/45 transponder Oil Oscar 7. and 12727 29 0045.5 62.0 8 3199 29 0050.0 62.4
h'} GEY did the [inal integration. 12740 30 0140.4 75.7 AX 3212 30 0144.2 75.9
(Photo by WB.f1 WF) 12752 31 0040.4 60.7 B 3224 31 0043.4 60.8

1111 V 1 07 '" 7



- -'0,

<o(J~in!J

West
Bill Pasternak WA61TF
14725 Titus St. tt4
Panorama City CA 91402

HAWAII IS GETTING THE WORD
OUT! Such is the information
furnished to me by Bill KH6IAF /6.
The word I talk about is tha t of
lett ing the general public know what
we are, who we are and what we have
to offer to them.

Sitting directly below a reprint of
my Hotline blurb titled, "Cbers
Advertise on TV" in the March issue
of the Honolu lu Amateur Radio
Newsletter (and Hotline expresses its
thanks fo r t he credit line), was the
follow ing article : "We're do ing some
thing about it . .. Hawaii Ham
Forum .. . a monthly public affairs
broadcast by HARe." It continues:
" Accepted for public affairs airing on
the following stations. Times w ill be
announced at t he March general
meeting, and wit l be published in
subsequent issues of the Bulletin.
Stations carrying this program are
KLEI, 1130 kHz, 10,000 Watts,
Kailua, Hawaii (at press t ime KLEI
informs us it wi ll be on Wednesday
nights, thus available to the far flung
parts of the Pacific on skip) and
KT UH, 90.3 M Hz FM, located at the
Universit y of Hawaii, Manoa (also
t ranslator station K209AA, 89.7 MHz,
Kahala to Hawaii).

Guests on the first edition of
" Hawaii Ham Forum" were Richard
Kimit su la KH6DVT, Dave Dengler of
the Bul letin staff, and Russell
Roberts , a non-ham of t he Leward
Commu nity College faculty , to ques
t ion Richard about ham radio from
the public's point of view. This pro
gram is intended to inform the publ ic
and improve the image in the local
commu nity. It is not meant for hams
only. Therefore, many quest ions wil l
seem redundant to seasoned rad io
amateurs. Remember ... it's for the
"general public ." As one of those
interested in promoting such pub lic
information programs, I wish to com
pliment the members of HARC for
showing the rest of us that such ideas
are not beyond the reach of us all . All

8

it takes is a little t ime, effort and a
tape recorder to begin the basic effor t.
There is no reason why your club
cannot follow the lead now set in
Hawai i and achieve similar resu lt s. For
those interested, HAR C can be
reached at : Honolu lu Amateur Radio
Club, c/o Jim Morris K H6HGO, 197
19 Street , Hickam A FB, Hawaii
96553. A letter of compl iment goes a
long way in keepi ng such a worth
whi le venture going. Now, how about
the rest of you?

Sometimes, people become heroes
when (and in ways that) they least
expect. Such was the case for three of
the users of t he WR6ABE repeater
system the evening of March 29. As
related to me by Arnie Gamson
K6PXA, here is what tran spi red. In
the midst o f an early eveni ng "round
table " on A BE, Lazlo WABSWG broke
the OSO to request aid for his boat
that was stranded in the channel
between Catalina Island and San
Pedro Harbor. T he weather had
turned very bad, seas were choppy,
and for some reaso n he could not
reach the Coast Guard on his Marine
Radio gear. His plea for assistance was
an swered imm ediately by Lou
K60WO, Ben WBWPT and Hap
WA6W PP. Concurrently , Burt
K600K, owner of A BE, requested a
secure channel unti l the emergency
had passed. Th ough com municat ions
were rough at times, La zlo was able to
describe his position and problem and
in short order this informati on was
passed on to Coast Guard A ir Rescue.
I am glad to report that t hanks to the
quick action on the part of CWO,
WPT and WPP, this story has a happy
ending. T he Coast Guard located
Lazlo and the necessary aid quickly
arrived.

According to Bill KH6IAF/6, who
also jo ined us in this late night OSO,
and unl ike yours truly, does have
considerable experience aboard boats,
the quick action taken by Hap, Lou
and Ben most probably saved the lives
of those aboard t he st ricken craft.
With this thought in mind, I ask you
this: " What better public service can
we amateurs render than to be there
when we are needed and be willing to
help?" To me, that's what our hobby
is all about, and Lou , Ben and Hap are
prime examples. In my eyes, they
deserve t he tag " hero."

A call from Stu WB6HEE last night
reported that he and Ed WA6YVX
have comp leted f inal work on their
San Diego based autopatch system,
and are present ly testing same on an
inverted spli t -spli t channel of 147.285

in, and 147.885 out. Stu projects a 30
day test period after which the system
will go into ful l t ime operation. With
250 members in the sponsor ing orga n
izat ion, th is wil l probably be the
largest free-access open autopatch
system in the country . Hopefu ll y, we
will have some pictures in a forth
coming issue .. . hint-hint Stu .

Pete WA6UE E is into an interest ing
project, WR6AIW by name. Unlike
other systems, though, Pete's project
wi ll not be found on t he air on a
regular basis. WR6AIW is a portable
repeater designed specifically to pro
vide communication for another
hobby, that of "Off Road Racing."
Pete's black box was successfu lly
smoke tested the weekend of January
3 1 from Black Peak, Arizona, pro
viding communication for the Score
sponsored Parker 400 race. The
system sat at 1700' HAAT, and pro
vided coverage for about 60 miles over
low mountains on .16 - .76. Opera
tion was from noon on January 3 1 to
8 am on February 2, and proved t hat
portable systems of th is t ype are not
only an aid, but can also be a major
safety factor in coordinating events of
this nature. Next big test for A IW will
come with the well known Baja 1000
later t his year. Pete, you done a good
job.

A couple of notes on new or
propo sed systems in th is area. T here is
now an open autopatch system
currently testing here in the SF Valley
area. At present WR6AJP is operating
on a rather odd channel pair of
147.525 - 146.505 without SeRA
sanction, but talk on the air hints t hat
they may soon move to another
channel pair i n the near future. At th is
time, this is the on ly informatio n I
have other than the fact t hat AJ P has
one " w icked signal" here in the
Valley.

I have also heard that there may be
a 450 MHz ope n or semi-open (pub
l ished PL f requencies). T he callsign
will be WR6AJO and talk is that it
will be located atop Mt. Wilson. I have
no information as to whether the
above is accurate and if so, when this
system will begin operation or on
which channel pair it will be. As
information becomes avai lable, I will
pass same alo ng.

If the EIA plans to con tinue
pushing for Class E CB on 220 M Hz,
they're going to have one hard time
implement ing i t ou t here. 220 is really
beginning to boom out here with new
systems coming on the air every week.
Bilt WA6DVG hopes to have his
223.34 - 224.94 system operat ional
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from atop Mt . Wilson in the near
futu re o n a regu lar basis. and PAR e is
in the process o f getti ng its 220
version of WR6A BB into operation
now that the new two meter Micar is
up and working. WA6AER, LA 's
second 220 system, is still the busiest
of them all, and no w has be!O'Jn to
revive an old V HF tradition: the
weekly 'f-Hunt. Saturday morni ngs.
those interested in locating the elusive
hidden transmitter get together at the
AE R si te. Bill WA6NTW's house on
"AER Mou ntain", at about 11 am.
AER 's output chan nel of 223.94 is
used for t he hunt and there are prizes
awarded. Information concern ing
the se T-Hunts can be had locally on
WR6AER. 222.34 - 223.94, or on
t he Thursday even ing Mt. Wilson
Repeater Association News Program
at 9 p m.

Amateur Radio Service-CARS, t he
experimental LAPD-Amateur Radio
Coop erati ve program, wants to
expand. To do so will require more
LA amateurs interested in servi ng
t heir community . Complete informa
t ion on this program can be found in
the March 21st issue of Hotl ine, and
the program's directors have asked me
to thank those from ot her parts o f the
country who have shown interest.
Your letters will be answered . Those
wish ing to volunteer or those wishing
information should write to Amateur
Radio Service-CARS, PO Box 7302,
Burbank CA 91504.

For almost a year now, I have been
try ing t o f ind space to publish the
farrowing corrected informat ion on
the Stockton, Cali forn ia, .28 - .88
repeater, as furnished by Wally Wallin
(it s trustee), but with all that has
transp ired th ese past months, it was
impossible to find the space - though
I tried. However, I made mysel f a
pro mise to do so this month regardless
of what else came to pass, so here is
the informat ion. T he correct callsign
is WR6ACV and th e repeater is
located on the northeast slope of Mt .
Oso in Stanilaus County, or, for those
of you with maps, about 12 miles
west of Patterson, Ca liforn ia. From its
3,000 foot perch , it covers 39
cou nties in Californ ia and 3 in
Nevada. The system is carrier access,
open to all licensed amateurs, and
boasts all Motorola equipment. The
system is owned by the Central Valley
VHF·FM Club, l nc., and is "a ffec
t ionately called MOM (M t. 050
Machine)" . And Wally, this time we
learned how to spell Stockton . ..
hi II • • . •

I f ind i t impossible to close this

JULY 1975

month without a word or two
addressed to some friends back East.
The March 21st issue of Hot line
heralded a story about the WR2ABK
repeater being used to provide emer
gency police commu nicat ion follo w
ing a f ire that wi ped ou t telephone
service in lower Manhattan last Feb.
27th. Prime motivating force behind
this fan tastic pro ject w as a New York
City Patrolman, Andy Merendin i
WB2EI R. Andy and I go back many
years - many, many years. In fact , I
knew A ndy way before he joined t he
NYC Po li ce Depa r t m ent , and
distinctly remember one evening when
many of us waited breathlessly for
A ndy to emerge f rom the hosp ital, get
on his mobile, and let us know if his
first child was a boy or gir l. I t was a
girl, U sa by name, and you cou ldn't
f ind two prouder pare nts than Andy
and Mary. Andy and Mary were part
of ou r unofficial group known as t he
Fly ing A mateur Radio Team back in
the late six ties, and were always there
to run the contests, go to the dinners
or hold a party .

After reading t he story in Hotline, I
phoned Andy and taped a 15 minute
interv iew tha t was used on the Mt.
Wilson Repeater Assoca tion News Pro
gram that evening and has been the
talk in public service ham circ les ou t
here since the Hot line article hit. Also
mentioned in that article were two
other close f riends, Stu Sei t WA2JN F
and Jim Passio ne WA2ECP. I know
these two guys quite well also, since
they were two of the tech crew that
made WA2ZWP (now WR2ACV) a
reality . Therefore, alo ng with every
one else, I want to add my conqratuta
t ions to these three and to Mike
WB2EIL and Bi ll WA2 RXQ fo r doing
what was needed at the moment it
was needed. When the need was there,
the people of WR2A BK were there,
and their performance is a shin ing star
in the world of Ama teur Radio, our
world!

. . . WA61TF

BIG REWARD

The big companies in amateur rad io
today were, for the most part, started
by one or two amateurs .. . and many
gre w very rapidly as a resu It o f the
low ad rates in 73 and the wide
circulation among active (buying)
hams. We'll give you 10% of the f irst
ad run by a new company if you let us
know about them and they advertise
first in 73. 00 you rself and the new
firm a big favor - drop a note to 73
Advertising, Peterborough NH 03458.
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ALASA MA D-WR IASZ Holh. lo n 146,385 146,98!> IWR3A EZ p""bu,gh 146 28 146.88
'WR4 AMM --- 146 13 146.73 D-D L2AAI1 Medway 147, 8 1 1472 1 IWR3AON p,mlx"gh 146,37 146.97
' WR4AMM --- 444 50 449 50 IWRI AEV MI, Gfovlock 146 31 148, 9 1 IWR]AFQ p,tt'bufgh 146 ,07 146,61

I WRI A EV MI G'ovlock 52,78 52525 o WA3BJS p,"'bu,gh 14616 146.76
ARIZONA D-WR 1ACll Sornor...II. 146146 146745 IWR3AOG w....,"!/lon 146 19 146.19

'W R7AS R Fe.ull 14622 146,82 · WR I A FG w_~ 146,34
'"~

'WR7AH ,,- 146.16 14676 RHOOE ISLAND

IWR7AEl ,.- 14634 146,94 MICH IGAN 'WRIAFA E. p,,,,,,.......,. 146,235 146 1lJ5
· WR7Aes -.. 146,04 '"M o-WR8AEC 00•..,., 14796 14736
0 _ WR7Aes -.. «9,30 445.30 'W R8 ,- 146 ,01 14661 TEllAS
'W R7ASQ _.. «m 445.30 · WR5 AH A EI 1'..0 146 19 146.79
0_WR7AS R Pt,-... 14604 14664 MINNESO TA 'WR!>ACR FO'1 Wo"h 141 ,Sl 141.21
I WR7ACC I'hoon.. 52,16 53,16 I WRtAGG w_. 146 94 146 46 lWR6ABR S.n Anlon,o 146, 13 146.13
' WR1A FC Phoon,x 141.60 141,00
0_WR7ASL photn,x 141 60 141 ,00 MISS ISSIPPI VIRGINIA
'1'111'1 7 ,-" 141 69 14109 'WR6A IG Oxlord CLOSED · WRU II Woodbf'<¥ 147,84 147.24
'W R7AIlH ,-, 146 34 14694
.WR7ABM T......n 14622 14682 MISSOU RI WASHINGTON
• ....Rl ,- 14769 14709 IWR 'A.JA W.~_., 14621 14688 · WR7AEP Spolo_ Tl950 14613 146 73
I WR7AIlH ,- 14634

'"~
NEVADA

CAL I FORNIA
·WR7A,CW ~- 14634 14694 CANADA

'WR6AJ8 ~n'. Cru, 146, 19 146,19 NE W HAMPSHIR E

. WR IAEO Maoch~,,~, CLOSED ALBERTA
CO LO RAOO · VE6 WO Edmon,on 146, 46 147.06
'WRtAES CoI...._ Spo,_ 1463' 146 9 1 NEW JERSE Y 0 VE6WO Edmon'on 146.6 147.00

lWR2ABJ ~G,,,,,,. 14718 14' 18
· VU HIol Edmon'on 146 46 147.06

CONNECTICUT
· WR2AGV Ehr_'h ldll18!i 1·(7285

'W R1ACV Gl.'''''''''rv 14769 14109 IWR2ADV ..- 146 19 '" " ON1ARIO
I WR1AE ll

_C_
146 34 '"~ 'WR2AGZ

-~-
147 41!> 146.1f> 'VU1AR -, '" ~

146,94
O-VE3lAR ,... L..ke.... 146 34 '146 ,46 146,46

FLOR IDA NEW YORK · VU NFM N"'1h B.J<,o 146 34 146.94
' WR4 ABN P. ", 8uch 14621 146.81 ·WR2AGI Afmonl< 147 615 14101f>

D ·WR2AGH Ow~ 146 ,16 14676 OUEBEC
ILLINOI S · WR2AJ H R oc~l .n~ Cou nty 14116!> 141166 ·VE2MRC Monl""'1 147,72 147 ,12
0_WR9AOJ Bloom,ngton 146,04 146,64 'WR2AG H 1'09" C".",ty 14616 14616
'WR 9 AET Ch,to9" 222,02 22362
' WR9 L,b...\'Y~'" 14601 1.661 NORT H DAKOTA
'WR9 AES Rock ''''d 146 01 146 61 'WR'AH •.- 146 16 146 '6

OVERSEAS
' NOlANA

OHIO
' WR9 AQJ _.""on '"~

146a- AUSTRALIA
· WR9 A!lJ .~ 14760 14700 ' WR8 AGN C,ncon... ', CLOSED

· WR9 ABJ ._- 2:n.n 22482 IWR8AEA C,nan..." 14769 147.09 ·VK4WIG 'RI Goldeo.., 146,10 14670

·I\I R9A EU sa.nh Bend 146.13 14673 IWR8ADX C,ncon... ' , 147 .75 147 .15 ·VK2RAN,'R2,......II. 146,30 14690
'W RBACC C'n~",...l, 146. 16 146. 76 ·VK2RAB T"", ..,,'1h 146. 26 148.85

IOWA · WR8AOW C,neon ",," 147.99 141 .39 'V K2RAO Cen"a1 W"" 14610 146.70

'W RflAGC
O -WBSCOS C,ne,n..." 146. 16 14676 ' V"'2AAS Svd~. No. 146. 40 147 00

O'.... on 146.28 146,88 'WRIArG C,ne'n"." 141.66 14706 ·VK2 Sydnov, So, 14620 146 80
fW RflAHO M..,."C,ty 146 ,16 146 .76 O -WRBABP C'ne'n...... 14"8 14118 'Vll1AMW W~~ 146.25 146,85
I WR'AH H W....100 . 14822 14682 D -W8Ale ~_. 14634 '''676 ." e-.bo",. 146 .30 146.90

" ..... 0-W8WT8 ~_. 141.6fi 14706 'VK3RAIIt ....... 146.1O ,~ ..
'WR8AES ~.~ 14166 14706 ' V K3WlI Rl _100.".. 14610 146.70

'Wll' ,_. 14607 146,67 0 WR8ABR ~.~ 146 .31 14691 'VK3RAG ....o~ 14640 147.00
· WRBAEJ "..~~ 146.31 14691 ' V K3 RAB L."obot VolA.., 146.20 146 8 0

KENT UCKV O-WBBNWE 00-1"""•• 146 .37 146 97 'VK3RMW WIn.."n V,Uon. 146.10 14(; 70
'W R4 AHV l ou...,lI. 146,01 146.61 'W RBAGI Lou,sv,lIe 147.72 14712 'Vll7RAA N, E lo,m...,. 146,40 147,00

O_ WRBAGO Nel",,,,, , lIe 147.72 147. 12 'VllS RAO Adel. ,,,,, 146.40 147 .00
MAINE 'WRIAGQ Nel",... ,I1~ 147.72 147,12 ·Vll6RAA Albany 146.20 146,80
lWR1 ACI 8an~rlHoldon 146,34 146,94 'WRBAGC W..,en CLOS ED ·VK6RAP p.. ,h 146 10 146.10
'WRI -- 146.31 146.91
'WR1 Af C Rockl_ 146 39 146.99 OREGON GUAM
'W I PIliI R s..-Iool '1111.. 146.16 146.76 'W R1AFA ,.- 14629 14688 · WR6 A.JH "- 14634 146.94

O _WR'AOO Mary',,,- 1,",22 14682
MARYLAND 'WR7

~-"
146 16 146 76

tWR3 ADZ M_ 146 16 14676
PE NNSYl V ANIA t = ChangeIolASSACH US EllS 'WRJAOU "'~ 146.04 146 ,64

'WRIA EW AttI.bOIo 147 93 147.33 ' WRJ AEM E.IOn D= Delete
· WR I A FO Solma n, 14634 146.94 · WRJ AEl Gree n>b\J ' 9 ' 46. 10 14670 • = New· WR I AEZ CheU"" , H,II 14!>.5 f> 147.55 'WR 3AD F H", I. ' on 146.07 14667
' WR IA ER hu H..." 146056 146 655 IWR3AOl( P'U"""g11 146 0 1 146 6 1

7-"'-&~
"We c arry t he la r ges t stock of all t y p es of
ELECTRON TUBES. SEMICONDUCTORS.
I Cs. Special prices on 4CX IOOOA s.
3-4 0 02s. 8 2 9 & , S I l As - and many other
industrial and receiving t ypes. Prices and
cotaloll on request.
131--69 fRArW SlEWIS IlVD. ROSEOALE NY lIut (1 /1/918·5896
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WANNA WORK MORE DX ?
Subscr i be t o THE WO R LDS ONLY week ly OX
Magazine. St r ictly o x new s i n depth . I gIve you
upcoming event~J dates, t imes, 1req~ OX QS L info ,
contest i nfo , D~ art icles, etc . SUtsSC R IBE NOW
and WORK EM ALL ! ox N EWS GAL O RE!
S 6 .0 0 f o r 6 m o. o r $ 12 . per y r to W/K. V E t XE,
First Class mail. T H E OXERS MAGAZINE,
(W4 BP D/ L Dra w e r "OX", COR DOVA, S.C. 29039 .

OX NG IS GREAT USING OUR INFO!
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Sentry Manufacturing Co.
Crystal Park
Chickasha. Okla. 73018

11

r
I
ITT
I Please send me your Free 1975 Sentry Catalog,

RIGHT AWAY!

I Name I
I Street I

City State Zip __L ..
Send for
Sentry's

FREE 1975
Catalog!

That's what you get from Sentry.
The most reliable crystals you' ll find anywhere.

Because Sentry crystals are made o f the finest quartz to
the latest state-of-the-art specifications. And our
manufacturing methods are the most precise available .

S ince Sentry has the largest semi-processed crystal
ba nk in the world, we can custom-make crystals for any
rig. Any frequency. Faster than anyone
else in the business.

And talk about frequency
stability. You've got it with Sentry.

So place your next order with us. It's easy. Our
processing is quick, accurate , e fficient. Our guarantees
a re solid. And we'll send you our complete 19 75
Catalog. Absolutely free.

Sentry. Yo u can depend on us.
Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 7301 8.
Phone: (405 ) 224-6780, S t
TWX-9 1O-830-6425 . en ry

Manufacturing Company

Tuned-In to Quality,
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M ike Maurer WA6BM K
N. Hollywood CA

The rise in cost of l iv ing, taxes, etc.
(not to mention gasoline) seemed to
ind icate that a change in my manner
of living was mandatory and that
some of the luxuries would have to go
- "73" was among the first to get
chopped.

Somehow, it seemed, you didn't get
the word as y ou continued to send the
above-mentioned publication to my
QTH and, as i f t hat wasn't enough,
you fired the shot that sunk me 
your May cover. That d id it - the

147 MHz
SEL ECTOR

100kHz 10kHz

A 1 147.345
4 .375
7 .405
0 .435
3 .465 LO Crystal
6 .495 13.9311 MHz
9 .525 Posit ion 10
2 .555
5 "585
8 .615
C "645

B 1 147.675
4 .705
7 .735
0 .765 LO Crystal
3 .795 13.9678 MHz
6 .825 Posit ion 11
9 .855
2 "885
5 .915
8 "945
C .975

CO Crystal 11 .565 MHz

IJ IU' JU T/ O y....·

As a magazine collector, I wou ld
like to put my ever-qrcwinq co llection
to better use than taking up space. I'll
be glad to prov ide any reader photo
copies of any article in any magazine
ava ilable; there is no cost and return
postage is not necessary. A ll issues of
73 Magazine, Popular Electronics and
Electronics Illustrated, CO from 1947,
OST from 192 1, and some issues of
Ham Radio and others are available.

Donald Eri ck son SWL WPE6DIO
6059 Essex St reet

Riverside CA 92504

Late model I C-230's, I understand,
have this i nformat ion included in the ir
manua ls.

6 MI C
7 VFO
8 Ground
9 C.O. - Out

146.025
.055
"085
.115
.145 LO Crysta l
.175 13.7844MHz
.205 Position 8
.235
.265
"295
.325

146.355
.385
.415
.445 LO Crystal
.475 13.8211 MHz
.505 Posit ion 9
"535
"565
.595
.625
.655

o00

SE LECTO R

100 kHz 10 kHz
A 1

4
7
o
3
6
9
2
5
8
C

B 1
4
7
o
3
6
9
2
5
B
C

PIN 1 Discriminator
2 + 9 V
3 + 13.8V
4 PIT
5 Detector Output

146 MHz

From rear of
male plug

ARRL adopted Modified Texas Plan
and here in Southern California we are
using the MWRA Inve rted Split-Split
plan supported by t he SCRA.

With the help of my SR 10 calcula
tor it took but a few minutes to jo t
down the LO and CO crystals neces
sary to get complete 15 kHz coverage
for 146.025 to 146.655 and from
147 .345 to 147.975. See attached list

Owners of early IC·230's were able
on ly with great difficu lty to read from
the schematic just what the output
was from the accessory socke t. So
maybe now would be t he t ime to
show the configuration.

dont t s v e r

n
--a .n

insist t ha t you print; ev

J( :- :!:l fl (,'(IYT.

SEALS OF _ \lER I T~

I have read w ith great interest the
article in your May 1975 issue by Paul
Bunnell dealing with changing the
IC·230 for 15 k Hz spacing. T he article
came out just in time for me as I was
about ready to order a crystal fo r my
IC-230 to be able to use a new
autopatch repeater in my neighbor
hood.

To my dismay I was unable to use
WA6VJR 's table, as he foll owed the

The editorial by Wayne Green, in
the April issue, prompts me to renew
my subscript ion to your magazine.

I agree with what he said about the
ham exams. If an automobile license
entailed an exami nation comparable
to the ones for the amateur General
and higher classes, only mechanics
would have cars - and no repa ir
business. Come to think of it.
Grandma wou ldn't have been able to
drive the old "oat-bu rner" either.

I don't believe that the code re
qu irement should be abolished
because code IS ham rad io. I do
believe, however, that the code speed
for the General t icket shou ld be
reduced to ten words per minute with,
perhaps. an opportunity to earn " seals
of merit" tor increased speed (over 10
wpm) to attach to one's General
license.

A renewable Novice license would
seem to be in order. Not all who pass
the Novice exam are ab le to get on the
air immediate ly to take fu ll advantage
of the two year period. To remove a
Novice from the air for one year if he
hasn' t obtained a General license is
just what he doesn't need. Much of
what he has gained may be lost during
this time , including his interest. H is
pocketbook may also be leaner as a
resu lt of his having taken up a
"hobby" which, by definition, isn't.

S. B. Groenier
Madison WI

12 73 MAGAZINE
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• " Fat Nixies for Chronome ter Nuts",
W2AOO, May, 1975, p. 23.

K3JJ O, among ot hers, noted that
t he 1 meg resistors which one of ou r
d raftsmen inadvertently shorted out
(Fig. 2, p. 24) may lead to a bit of a
smoke pro blem, Not as much as was
seen after Wayne hit the Art Depart
me nt, Waldo!
• "Me Friend" , W71DF, June, 1975,
p. 17.

Ken Cole, in his assiduo us en
deavors to locate Dl1 CU, pu blisher of
the uni que " Ham 's Interpreter", has
tracked his prey as far as the DARC
with no luck. The Ole King now prays
for assistance from lieber OM's around
the world, who might send him a note
if t hey ru n into DL1CU on t he air and
can get his current address. Gute Jagd!

• " The Minirepeater", WB4DBB,
June, 19 75, p. 55.

Page 56, col. 1, line 4 - "two
channel unit." Page 57, Fig. 2 - The
audio test poi nt should be labeled
" 4". Page 60, col. 2, line 10 - " B3"
sho uld read " B+", Page 64, Fig. 7 
The asterisk refers to the caption 's
"Make this larger, etc."

Theresa, and her social studies project
fo r the fou rth grade. The project
ea rned her an A+ and gained some
good exposure for amateur radio.

As you can see, the project co n
sisted of a map, DX QSL cards and
scme . newspaper articles about good
thi ngs in amateur radio . Maybe o ther
kids cou ld do similar projects to pro
mote goodwill for amateurs . Young
hams could turn t his type of idea into
a science project wit h t he use of LED
devices and magnetic switches.

Wade Van Fair W4GIW
Doraville GA

\
,

.. =

/'

.r- FOU TlII';UESA

additions and corrections

audible, and after wondering for a day
or so why the SC R wou ldn't latch, I
added a 1kn resistor across t he osc.
ckt. (It shuts off ea. cyc le it seems,
allowing the SCR to reset. l With t hose
changes it works fine.

Will Rassbach WA 7GRN
Seattle WA

I thought you might like to see a
photo of my 9 year old daughter,

• I have recent ly rece iv ed a letter
from C. Warren Andreasen WA6JMM,
PO Box 8306, Van Nuvs. Califo rn ia,
concerning one of my articles in the
May issue, "AC Power for the
HW·202" (o. 791.

He presented a very legitimate cor
rectio n concerning this article. With
two 2N3055 pass transistors in
para llel, one of the transistors would
"hog" all of the current. My particular
supply shows both of the transistors
in parallel altho ugh, due to the
current capability of the 2N3055s,
one can easily handle t he cu rrent
demand of the HW·202.

By p lacing a 10 Ohm resistor in
both base leads or by placing a .25
Ohm resistor in both emitter leads of
the 2N3055s, t he cu rrent demand
would be ba lanced between the
2N3055s.

I wish to thank Mr. Andreasen for
his well tak en correction.

Wa rren L. MacDowell W2AOO
East Amherst, New Yo rk

Look for WA 6 j M M 's To uchton!'
Sequence Decoder in un upcoming issue of
73. - Ed.

PROf 'ESSIO Y 1t. .-111 1TEl 'RS:-

custom-built ca r, t he handy talkie, the I"'--":'-::":-":"--------~--------------..,
exqu isite fur and t he pretty dress with
t he beauti fu l stuff ing in it , made me
reach for my check book, But Wayne,
before you become intoxicated with
your success, let me say that you
d idn't make me change my mind 
Miss Kel ly did.

Yours for a bigger and better am a
teur rad io ,

Aloha Nui Loa, from the Bamboo
American.

Thanks for 73 - and especially
such art icles as "The Violet Tester"
and the " What Have I Done" box .

I thought " The Violet Tester"
wou ld be an appropriate Mother's Day
gift - expanded to my mother and
mother-in-law. Then my neighbor
(also a ham) jo ined in and so did
several others at the office.

As of th is date I have bui lt 7 Violet
Teste rs an d supp lied 11 addit ional
"k its '"

The " What Have I Done" box is
d ifferent - it didn't work . I changed
the .01 toa .1 uF to get tree . down to

ruusisc ()UT resrrus

Walt Deiter KH6A NM
Kailua HI

P.S. You may be interested in know
ing t hat, becau se of t his, t he XYL has
put me on half rations for a week.

We have received many favorable co~

ments on our lovely cover girl and
w;sh to thank VHF Engineering for
providing the photo -- Wayne.

At the top of my FCC license, it
says (among other things) Amateur
Radio License. My Merriam-Webster
Dictio na ry defines "Amateur" as
follows:

"AMATEUR - One who cu ltivates
a particu lar pursuit, study, o r science, L-:::-:-_,:,"",:,""---:':'""-,:,""--:---:~;';;"';"';,,:":;"::;';"':'::;-7--':'""....J
from taste, without pursuing it pro
fessio nally - One pract ici ng an art
without mastery of its essentia ls. One
wit h a taste or liking for something
rather than an expert knowledge of
it.' '

Now I ask you , what in the h· · · is
the FCC trying to do to us? Make
everyone a Professio nal Amateur, or
an Amateur Professional?

The defense rests - - -
Bob Wiles W£)OLl

1476 Prospect Drive
Loveland CO 80537

JULY 1975



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

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S-/power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision .
• Excellent sensitivity (.3.uV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

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

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235, TORRANCE, CALIF. 90510 • (213) 375-9879



MULTI-2000

SPECIFICATIONS
RECEIVER SECTION:

• Sensitivity:
FM: 0.3uV for 12 dB SINAD

1.0uV for 20 dB Quieting
SSB: 0.25uV for 10 dB SN + N

Noise Figure less than 3 dB
.1 ntermodulation:

Third-order intermodulation products
reduced more than 70 dB be low one of two
RF test signals within the RF passband.

• Crossmodulation:
Better than 80 dB

• Selectivity:
FM: 15 kHz at -6 dB, Shape Factor 2.5: 1 (6/60 dB)

Ultimate rejection greater than 90 dB
SSB: 2.4 kHz at -6 dB, Shape Factor 2: 1 (6/60 dB)

Ultimate rejection greater than 95 dB
• Spurious Signals:

Reduced more than 70 dB.
• 1F Rejection:

Greater than 60 dB.
TRANSMITTER SECTION:

• Power Output:
FM: Low power 1.5 Watts (Adjustable OW - 10 W)

High power 10 Watts (Typically 15 W)
SSB: 15 Watts PEP Output

• Carrier Suppression:
Greater than 50 dB

• Unwanted Sideband Suppression:
Greater than 50 dB at 1 kHz.

GENERAL:

Continuous tuning in 10 kHz bands ... Stability better than 50 Hz
after 5 minute warmup ... Separate VXO and RIT for independent
transmitter and receiver tuning ... Built-in AC/DC Power Supply ,
Noise Blanker, IDC ... Built-in Test Tone, provision for PL or
Touch-Tone.

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235 , TORRANCE, CALI F. 90510 • (2 13) 375-9879

JULY 1975 15



PRICE - $2 per 25 words for non-com
mercia l ads; $tO per 2S words for bus
iness ventures. No displav ads or agency
discount. Include your check with order.
Deadline for ads is the 1sr of the mo nth
two mo nths prior to publicat ion . For
example: [an uarv lst is the deadline for
the March issue which will be mailed on
the 10th of February .

We will be the judge of suitability of ads .
Our re~nsibility for errors extends only
to printing a correct ad in a later issue.
For $1 extra we can maintain a reply box
for you .

AN OFFER you can't refuse
BUYERS s SEL LERS P. 54.

T\\'{) PI.ASTIC 1I0LIHm S FR A'U:
and display 40 QSL's for $1.00 or 7
holders enhance 140 cards for 53.00
- from your Dealer, or prepaid d irect:
TEPABCO, Box 198M, Gallatin, Ten·
nessee 37066.

FM RECEIVER, preamp, scanner,
UHF converter kits. Hamtronics, lnc.,
182 Belmont, Rochester NY 14612.

FO U N DATI ON FOR AMATEUR
RA DIO annual Hamfest Sunday, 19
October 1975 at Gaithersburg Mary·
land Fairgrounds.

POLlCE AND FI RE Scanner Special
- Regency ACT - R - 10 H/ UU 10
channel 3 bands, combined ac/dc 10
free crystals included $169.00 pre"
paid, dea ler inquiries invited, Four
Wheeler Communications 10-F New
Scotland Avenue, Albany NY 12208.

JIG SAW PUZZI.ES wanted. If you
have any old wooden jig saw puzz les
in your attic - or run across them at
an auction (they go for 25i usually ),
please keep in mind that Wayne Green
collec ts them and might even pay a
buck apiece for them. c/o 73 Maga·
zine, Peterborough NH 03458. Wood,
not cardboard - and complete.

VERY INTERESTING! Next 5 issues
$1. "The Ham Trader," Sycamore I L
60178. (Ask about our " HAM EQUIP·
MENT BUYERS GUIDE" covering
receivers, t ransmitters, transceivers,
amplif iers 1945·75. Indispensablell

16

HA LL OF FAME HAM FEST and
auct ion ra in or shine, Aug 3, 1975,
Canton, Ohio. Come to Canton for
football's greatest weekend. Satur
day's activities - pa rade, enshrine
ment, NF L game Cincinnati 'IS was h
ington. Sunday - hamfest and auction
at Stark County Fairgrounds. Main
prizes - ICOM 230 - Hallicratters
FPM 300 - Standard 2 mtr hand held.
Motel and camping space available.
Call WF8HOF 146. 19/79 or
146.52/52 . Further information write
WA8SHP, 73 Nimishillan St., Sandv
ville, Ohio 4467 1 or call W8SWB
(216) 455- 4449.

WI LL TRADE : My $170 for your
unwanted working HF XCVR, W/PS if
poss ible. Bill Seibt . Box 33. FPO
Seatt le 98790.

RADIO SOCIETY of Ontario 1975
convention hosted by the Ottawa
Amateur Club at the Skyline Hotel ,
Ottawa, Canada, October 3rd , 4th and
5th . For information contact P.O.
Box 8873. Ottawa, Canada Kl G 3J2.

SELL GONSET GSB·2 SSB trans
ceiver matching ac supply speaker
144·148 MHz : $ 190 or best offer.
New 5 element FM Yagi portable: $8.
Cesco S.W. ref lectometer model
CM-52: $7. Good coax RG58U 100
tt: $5 . A ll shipping postpaid. George
Konnick , Apt. P-2, 1750 West Main
Street, Riverhead, New York 11901 .

HT·2oo HANDITALKIE Gud shape
on 94 and 147.99·39, 2 battery,
home-bru -charqer , rubber ant.
$200.00. Bob Sumption K9VY E, 142
E. Murray St.. South Bend, Indiana,
272-4832.

REGENCY floor models and demos at
big savings! Full factory warranty.
HR2B 5229 now $199.99, HR2MS
$319 now $289.99, HRT2/nicad 5229
now 5199.99, HR212 5259 now
$229.99. Add $3.50 per unit for
shipping and handling. V EGAS
RADIO, 1108 So. 3rd, Las Vegas NV
89 101.

FREE: 8 EXTRA CRYSTALS of
your choice with the purchase of a
new ICOM IC·22A at $249. With the
10 crystals which come factory in
stalled in the IC-22A, t his gives you a
to tal of 18 crystals ! For equall y good
deals on Kenwood, Drake, Ten-Tee.
Coll ins, Swan, Atlas, Midland, Starr
da rd , Regency, Tempo, Alpha.
Geneve, Hv -Getn. CushCraft, Antenna
Specia lists, Hustler, Mosley, and
others, write or call HOOSIER ELEC·
TRON ICS, your ham headquarters in
the heart of the Midwest, and become
one of our many happy and sat isf ied
customers. Hoosier Electronics, PO
Box 2001, Terre Haute, Indiana
47802. (812) 894~2397.

FOR SALE - HEATHKI T SB104
with N/Blanker and HP1144 power
supply mint condition - $925.00 
FPM 300 transceiver with blower &
mobile mount - S325.oo. WB8GGM
- 4 19·468· 1438.

L ENSES - Fit Robot and ot her SSTV
or FSTV cameras, "C" mou nt, 1 inch,
f2.5 regular; %", F1.5 wi de angle; 3
inch, f3.5 telephoto; all wollensak, all
three for 51 50. Asa F. T itt , 3200
Trowbridge Road, Albany GA 31707.

FOR SALE. 4·400 tetrode tubes.
Guaranteed. $20 each. K4KKW, 228 S
E 43rd Ter., Cape Coral, Fla. 33904.

LOW & MEDIUM FREOUE NCY
RADIO SCRAPBOOK. Unique new
handbook dedicated to the expert
menter. Receivers, converters. coil
winding. antennas, loops, the non
licensed communication bands and
the FCC rules. Over 100 pages chock
fu ll of diagrams and data. Nostalgia
for t he old-timers and an int roduction
to radio commu nicat ions for the new
comer. $4.75, Cornell , 225 Ba lti more
Avenue, Point Pleasant Beach NJ
08742.

TECH MANUALS - 56.50 each:
R·22D/U RR, SP·6OQJX, USM~ 159,
GRR·5, URM·25D. Thousands more
available. Send 50t (coinl fo r large
list. W3IHD, 72 18 Roanne Dr ive,
Washington DC 2002 1.

MONTREA L HAMF EST 75, AU9 3.
MacDonald College Farm. Ste. Anne
de Bellevue, prizes. giant f1eamarket ,
techn ical sessions, family fun
$2.50/adult . Info contact V E2RM,
Box 201, Polntecleire-Dorvaf Quebec
H9 R 4N9.

Continued on page 112
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OSCAR 7

This special issue of 73 spo tlights the
OSCAR sate llites and AMSAT, the organiza
tion beh ind this adve nture. Perhaps a fter
reading th ese artic les in this special 73 and
seve ral basic art icles on getting started
referenced in the artic les, you too wi ll join
the thou sands of amateurs who find satellite
communications an exciting new dimension
in their amateur activities.

TM

AMSAT"Membership Application

Date

RADIO AMATEUR SATELLITE CORP., P.O. Box 27, Washington DC 20044

Address

Signed

EfI\PK~S'S

Dues are $ 10 per year ($5 for students until the age of 18 ). and you are invited to prepay dues for any
number o f years . Life Members hip is available for a donation over $100.

I hereby apply for membership in AMSAT. Attached is $ for years' dues and $
donation. (Memberships ru n from the beginning of t he current calendar year , for which you w ilt
receive back issu es of the quarterly A M5A T Newsletter. Approxi mately half the dues are for
subscription to the AMSAT Newsletter.)

73

19's

---------------------

OSCAR 6

W
ith two amateur satell ites func tio n
ing in orbit, amateur satell ite com

munications have come of age. Bulletin
stations, emergency communications, traffic
handli ng, scheduled contacts with fr iends,
and DXin g are all tech niques commonplace
on the HF spectrum that are now also
possible using satellites.

JU LY 1975



Richard M. Smi th WI FTX
RFD 2
Winsted CT 06098

Rare OX via Oscar?

H a v i ng co m plete d O SCA R-sty le
DXped it io ns to PJ 9, Pj7, VP2A and

VP2L with a reaso nable amou nt of success
du ring the past two su mme rs, I learned a few
things that may be worth passing alo ng to
others who are conte mplating simi lar travels
to "rare and exotic" places.

When and Where?

One big di fference between OSCAR
DXpeditions and o thers is the fact that your
operati ng schedule must be tail ored to t he
availability of usable orbits of t he satellite
fro m wherever you plan to trave l. At this
writing, a very favorable si tuation exists,
because both OSCAR 6 and OSCAR 7 arc
operational, so there are plenty of orbits
available. However, if you are pressed for
time, you may want to conduct a little
research on how much opera ting time will
actually be available based on the latest
sate lli te ope rating schedule. You'll probably
drive you r travel agent co mplete ly wild
trying to arrive at an itinerary t ha t will
produce the grea test amount of o n-t he-air
t ime fo r the dollars you ' ll spend getting
there! At present , Wednesday (GMT) is a n
OF F day for both satellites, and therefore a
good day to trave l! Midweek airfares are also

18

usuall y cheaper than wee kends. So the really
serious minded DXpedi tioner will plan his
trip accordi ngly. When we only had OSCA R
6 avai lable, and a battery-saving operating
sc hedule was in effec t, this took con
si dera bly more plann ing than I'd ca re to
adm it.

Another major factor in satelli te DX ing is
selec tio n of a favo rable spot for the trip. In
contrast to a low band DXped ition where
world wide propagation is a relati vely safe
bet, when you are th in ki ng of OSCAR
activi ty, bear in min d that (1) your maxi
mum range will be abo ut 5000 miles (wi th
our present sate ll ites), and (2) most of the
OSCAR ac tivity is co ncentrate d in the USA,
Canada, Europe and Aus tra lia/New Zealand,
with growing activi ty in So uth America,
Africa, Hawaii and Alaska . Therefore, con
sult the glo be before you decide where to

go. For US ama te urs, the logical choice is
the Cari bbean area, because it is within range
of the USA, western Europe, North Africa,
and a bou t two thirds of South America. The
choice of one isl and versus another intro
du ces a fe w o ther variable considera tio ns
such as ease of lice nsing, availabil ity of local
hams who are in terested e nough to want to
help you, a nd t he terrain of the island.
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here, because th ey usuall y show whe re t he
peaks are.

Another factor is the hotel accom moda
ti ons availa ble and whethe r t hey o bject to
having opera tion from th eir premises. I have
found tha t most of the hote ls do not raise
o bjectio ns and are usually very cooperative,
even to th e ex tent of providing mainte nance
personnel to hel p in erec ting antennas. It is
advisab le to check this ou t first by mail ,
however, before you start. I've found tha t a
few words descri bing the specialized nat ure
of your sate ll ite ex perimenta tion goes a long
way toward opening the doo r, both in the
hotel and in lice nsi ng pro blems. Most of the
local offi cialdom will not have heard much
abou t OSCA R, but it is a fasc inating story,
and they will be quick to show an interest
when yo u point out th at your effo rts may
be a " fi rst " from their island. If you can
en lis t the help of one of the local hams
beforehand, as I did with Pj7VL and
VP2LAW, this will also help in crac king any
"ice" that offic ia ls may exhibi t. The fact
that o ne of their own hams is to partic ipa te
makes it more pal ata ble.

If you can't make advance arrangements
with a resident ham, the local officia ls will
sometimes introduce you to an active local
ham who might be a likely candidate to help
out. This was how I met Mickey VP2A R and
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-
WI BIH amung OSCAR an tenna, at PJ9JT,
Curaca0, 1 973.

In my limited experience, I've found th at
if you are planning to go to th e Dutch
isl ands, you should apply for your license at
least four months ahead of time. My
PJ 9FTX license arrived nearly a month afte r
I returned to the States, and it was on ly
because I was trave ling with Wl BIH, who
already hel d PJ 9JT, t ha t operation from
Curacao was made possible. By contrast,
licensing in St. Lucia is very rapid, and
applicat ion can be made o n th e day of you r
arrival. All that is needed is your stateside
license, a desc riptio n of the equipment you
plan to use and a fee of abou t $2.50 ($5.00
ECI) . Licensing proce dures vary widely from
island to island in the Caribbean, however,
and you would be wise to check with t he
ARRL fo r the la test licensing informat ion,
as soon as you dec ide on which island you
wan t to visit.

The terrain of the island is also of greater
importance for an OSCAR venture than for
othe rs. Man y of the is la nds are very moun
ta inous, with peaks rising to 2500-3000 feet
ri ght o ut of the ocean. Obviously, if such a
peak should be in the pa t h of your desired
transmission to OSCA R, you'd have a very
li mited " window" and fewer QSOs would
result. In general, if you are going to the
Carib bean, t ry to fin d an opera ting site o n
the northern tip of the island, or, if not
there, at a point suffic iently distant fro m t he
peaks that a reaso nably low "hori zon"
exists. T he National Geographic Society
maps of the various is lands will be of help

-
WI FTX opera ting at PJ7VL, S t. Maarten,
1973.
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his XYL Hya VP2A YL, who were most
hospita ble du ring my brief visit to Antigua
in 197 3.

Another consideration is what kind of
commercial power is available. Some islands
have 120 volt 50 cycle, others 220 volts.
Fortunate ly , most of the hote ls have an
electric shaver ou tlet at 11 5 V ac available,
but you shou ld check this out in advance.

What Equip ment?

The selection of equipment to take with
you wil l be governed by your own tastes,
but in some instances cooperative arrange
men ts to use equipment already on t he
islands can be made in advance with one of

. .
the local hams. If you plan to operate from
his station, this will li ghten your load, but
you may st ill need a li cense to ope rate, so
check t his too, in advance .

Usually, the local hams will not have any
2 meter or 432 MHz gear, so you'll have to
carry it with you. Obviously, the lighter the
better! I found an old typewriter case that
cou ld be used, after some sl ight modifica
tion, to carry my Ameco TX-62 transmitter
(weight about 24 Ibs.). The 20 Watts output
of this rig was entirely adequate for OSCAR
6 use, but is marginal for OSCAR 7, Mode
A, unless at least a 7 e lement yagi is used.

A 7 element 2 meter yagi was carried,
knocked down, in a device resembling a golf
bag made from a 4 inch diameter cardboard
mailing tube. The tube was fitted wit h a
carry ing han dle made out of scraps of twin

W1BIH and W1FTX operating OSCAR 6
from PJ9JT, Curacao, 1973.
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lead. A metal coffee can was glued inside the
tube to close one end of the tu be and
anothe r one was used as a removable top.
Carrying the antenna in the origi nal carton
(in which it came from the manufac turer) is
not recommended, because the customs
officials in some cou nt ries may think th at
you are trying to avoid duty charges o n new
equipmen t for sale to so meone on t he island.
If the equipment is obviously not new, their
fears are usually not a problem. I've had no
ex perience wit h the 432 MHz to 2 meter
transl ator in OSCA R 7, but fro m present
reports, 10 to 20 Watts output coup led with
modest antenna gain should be sufficient.
The 7 element 2 meter yagi seems to be a
good compromise between size and gai n for
use o n t he 2 to 10 meter translato rs in
OSCA Rs 6 and 7. Good results have also
been o btained by PJ9JT using a homemade
4 element 2 meter yagi. His signals were
sometimes S8 to 9 in Connecticut. I would
not recommend simple r an tennas, unless the
ri g to be used is in the higher power ran ge
with o utput in the 100 Watt class .

The coaxial cable for the antenna will
probably weigh more than the anten na itself.
I found that a 50 foot length is probably the
minimu m you can get along with, and more
is desirable if you can cope with the weight.
(Don't count on coaxial cable being available
on the island.) I chose the heavier RG8/u
instead of RG58/u, because the lower loss
factor of RG8/u at 145 MHz made it seem
wise, in view of the fact that I was using a
QRP rig. For a receiving ante nna, a folded
dipole cut for 29.5 MHz and fed with 75
Ohm RG59/ u worked very well for me
wherever I went. You will pro bably miss
hearing so me of the weaker sta tions with
this antenna, but unless you are planning a
fairly long visit, you won't have time to
work everyone anyway. Obviously, if a 10
meter beam is available a t t he site, use it.

Yo u can make up for some of the
deficiencies of the folded dipole (versus t he
beam) by taking with you a transistorized 29
MHz preamplifier powered by a small 9 volt
batte ry. The preamplifie r is a must, unless
you are going to be using a 10 meter receiver
known to have excellent sensitiv ity at the
29.5 MHz downlink frequency. Most of the
older receivers (even some of the high priced
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W1 FTX with VP2LA Wholding OSCAR an tenna, S t. Lucia, 1974.

ones) are noticeably lacking in sensit iv ity at
the high end of the 28 MHz range.

In the category of miscella neous thi ng> to
take with you, I'd suggest a bal l of nylon
twi ne for use in supporting the receiving
antenna, various coaxial connectors and
short lengths of coax, some li ghtweight
tools, including a soldering iron, a depend
able time piece, a magnetic compass and of
course, orbital data. If you know the lati
tude and longi tude of the island, you can
usu all y fin d someone on the AMSAT net*
wh o can fu rnish rather exac t orbita l data
including both azimuth and elevation figures
from one of several existing computer pro
grams. Another very valuable addition is a
pair of headph ones equipped with a long
enough cable to permit the person who is
aiming the antenna to hear what is coming in
on the receiver.

Operating
Once you have armed yo urself with a

good set of orbital data and have worked out
a reasonable installation, the fun begins. You

"Wednesday - 3850 kHz at 0 100 GMT for eastern
USA. 0300 fo r West Coast; Sunday - 14280 kHz
at 1800 GMT, 21280 at 1900 GMT.

JULY 19 75

will probably have give n prior noti ce to
other OSCAR users to be on the lookout for
you . It is advisable to announce in advance
what downl ink frequency, or frequencies,
you plan to use. A qu ick CQ will then
usually bring an immediate pile up. The best
way, in my opinion, to work the pileup, is to
announce in advance (befo re yo u leave
home) that you will not work anyone who
calls on your own frequency, but that you
will listen + 5 kHz. This will stymie a few of
the less experienced guys, but if they are
smart th ey'll soon catc h on and you will
have a relatively clear frequency. A brief
RST exchange is suggested, iden tify ing the
station you are working a couple of times at
the beginning and end to compensate for
fading and possible QRM. Exchanging
names, QTH and weather data is not for
OSCA R DXing!

After the first few days, the pileup wi ll
have subsided somewhat, and you will want
to move around a bit on the band looking
for some of the stations who have fixed
operati ng frequencies. They will appreciate
your effo rts to move to their rockbound
downlink signal.

There will always be a few guys who are

21



not satisfied to work you only once. You
can be accommodating and work them
again, or not, as the mood strikes you. I
tried merely ack nowledging dupl icate calls
with a quick W - - - -, B4, meaning " you're in
my log already, see you later, " but some
times they didn't understand. I can't fault
them for wanti ng to be sure that they are in
the log. Sometimes, in the heat of a pileup,
there is enough QRM to make it less th an
certain that a two-way exchange has taken
place, and you have to give the o ther guy the
benefit of the doubt.

On north to south passes of the sate ll ite ,
it will pay dividends to tunc around a bit
after the W/K stations have faded out. I
worked PY2CSS and ZPSAY this way from
VP2LBP. When I vfo'ed onto their fre
quencies, I think they got a mild shock when
they heard me callin g them. There is also
activity in Argentina, Colombia, Venezuela
and Peru ; in terest is also being shown in
Chile , Ecuador and Bolivia. By the t ime this
is in print, there may be even more ac tivity
in South America, so tune arou nd.

Tracking the sa tell ite, once you are armed
with orbital data, is rather si mple, but here 's
where assistance from anot her operator on
the scene comes in. Most of my Caribbean
DXing was done with the ass is tance of
another person to do the ante nna aimi ng. At
PJ9JT, WI BIH was the o ther member of the

team. At PJ7VL it was my XYL, at VP2LBP
it was eit her John VP2LAW o r John Purd y,
an SWL. We would map o ut eac h orbit
beforehand, placing marke rs (roc ks) o n the
ground describing the arc of horizontal
rotation required by the particular pass. One
marker for eac h 3 or 4 minutes of the orbit
was usually enough. We would also rehearse
briefly th e elevation required at each o f the
markers (the hori zon at the start and finish,
increased to a maximum of about "X"
degrees above the hori zon in the middle) .
This can be writ te n down on a card which
the antenna aimer can refer to, calibra ted in
minutes afte r the " go" signal. An added
refinement, if the aimer can copy CW, is to
eq uip him/her with a pair of headphones
which are connecte d to the rece iver. This
gives the aimer exactly the information
needed to keep the ante nna tracking at the
optimum. He can hear the returning signal
fro m you r rig, and knows that when the
return ing signal starts to get weak, some
adjust ment in the ante nna aiming is needed.
Actuall y, the pattern you get from a 7 or 4
element 2 mete r yagi is broad enough in
both the horizon ta l an d vert ical planes so
th at ai mi ng is not at all crit ical. Another
gimmick that might be useful is to change
the polarization of the tran smitting antenna
from horizontal to vertical to see which is
best. In genera l, ver tical polar iza tion see ms

ARRL
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Richard M. Smith, WUiX
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Specializing in VHf-UHf fM &SSB lquipment

The ITC MULTI- 2000
C\N/SSB/FM
transceiver

Whether your interest is simp lex , repeater, OX or OSCAR the new
ITC MU LTI-2000 lets you get into all the act ion on all of the band.
Fully sol id-state and employing modular construction, the MULTI
2000 enjoys features found in no other 2m transceiver.

Full one year written warranty - Introductory price $695

KLM Accessories in stock (part ial l is t)

KLM 144·15(}12C Circularly polarized (for OSCAR)
KLM 144·148-1212 element DX antenna
KLM 144·148-1616 element DX antenna
K LM Balun (recommended, opt io nal)
KLM Two Antenna Coupler
KLM PA-1(}140BL 2m 140 W linear (FM·CW-SSB)
(add 53.00 shipping per antenna or ampli fier. )

$54.95
43.95
54.95
13.95
19.95

199.95

W',,~lt.ipI
OUf large inventory of V HF equipment assures shipment wit hin 24 hours A RG.

WESTCO M prepays delivery and insura nce o n transceivers when fu ll payme nt
acco mpanies o rde r ( M.D . o r cashie rs check). CO D available with $25 de posit.
Califo rnia resid ents add 6 % sales tax.
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some people
talk power

we
deliver it.

VHF Class C
Power Amplifiers

• Superb Craftsmanship
• State of the Art Performance

• Full One Year Warranty

MODEL P15Al - 1-3 W inpu t 12-25 Woutp ut.
1 3 .6 V at 2 Amps $55 ppd.
MODEL P50Al - ' -3W input 4Q.-60W output.
1 3 .6 V at B Amps $139 .

MODEL P50Al0 - 1. SM1 5 W input 12-65 W
output. 1 3 .6 V a t 6 Amps $98 ppd.
MODEL Pl00A5 - 2-5 W i nput 60-100+ W
output. 13 .6 V at 14 Amps $198 ppd.

MODEL Pl00Al0 - 3-10 W input 60·1()()+ W
output. 13.6 V at 1 4 Amps $ 198 coer .
MODEL Pl00A20 - 15-30 W input 75- 100+ W
o utpu t. 1 3. 6 V at 14 Amps $ 155 coo.

M·Tech Engineering, Inc.
Box C. Sp r i n gf iel d VA 2215 1 (703) 3 54-0573

M-TECH ... The Quality Company

best at the start and end of a pass, whe n the
satellite is near the horizon, and horizon tal
at other times. We even found that when
worki ng through OSCAR 6, it someti mes
hel ps to cock the antenna 10 or 15 degrees
away from horizontal or vertical. Not
enough experience exists at this time to
know whe ther the simple aim ing technique
we used fo r OSCAR 6 work will be equa lly
effective for OSCAR 7. If you can't use the
headphone " feedback loop," you can some
times do the same th ing by merely tu rni ng
up the audio gain on the speaker to the
point where the person ai ming the antenna
can hear what is going on. We used th is to
good advantage at PJ 9JT, where the oper
ating position was on a patio less than 40
feet from where the antenna aimer was
standing.

One more slightly humorous note: Wh ile
my XY L was doing her aim ing chores during
one daytime orbit at PJ7VL, one of the
other guests at the hotel asked " Is your
husband inside watching TV?" (The nearest
TV station was on Antigua!)
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Gary L. Tater W3HUC
7925 No ttingham Way
Ellicott City MD 21043

Antennas for Oscar

What really works?

A lt hough mobil e in motion contacts
th rough AMSAT-OSCAR 6 have been

accomplished with a simple two meter
verticle whip, if you plan to make some
contacts via sa tellite you should consider
using some of the antennas mentioned in
this article. You'll find that a good ante nna

•

syste m is the key to being a success ful
sate ll ite opera tor.

If you are just getti ng starte d in satellite
communications, you will want to conce n
trate on an tennas for ten and two meters
and later o n add so mething for 70 centi
meters. AMSAT-OSCAR 6 uses two mete rs

•

The author with his four element CushCraft two meter beams a t 30 and 60. A f ourteen
elemen t KLM beam for 432 MHz is used for AMSAT·QSCAR 7.
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The KLM six element cross-polarized OSCAR two meter antenna,

A three elemen t beam for ten meters and a
fourteen element KLM for t wo meters.

as an uplink and ten meters as a downli nk .
One transponder o n AMSAT-OSCAR 7 uses
th is same combi nation whi le the second
transponder uses 70 centime ters as the
uplink and two meters as t he downlin k.
These three bands are ideal with regard to
antennas since antennas for these fre
quencies are (1) straightforward to con
struct, (2) easy to erect, and (3) economical
to p urchase .

Your antenna choice will depend on
seve ral variables, such as cost, avai lable space
and transmitter power. But even lack of
space sho uldn' t d iscourage you, as many fine
stations operate through t he satell ites fro m
apartments. This artic le describes several
antennas that should he lp you deci de which
o ne you wil l want for your OSCA R sta tio n.
Standard Antennas

T he two meter upli nk fo r both AMSAT
OSCA R 6 and 7 requires ap prox ima tely 100
Watts effective radia ted power (E RP), made
up of your transmitter power and the gain of
your antenna less the feedline loss. Usually
this ca lculation wi ll indicate that an ante nna
with about 10 dB gain is needed. Because
ante nnas with 10 dB of gain have a wide
angle of radiated power, they are easy to
keep aimed at the satellite. Thus, you will
fi nd that many active satellite users have two
meter beams wi th from fo ur to eleven
elements.

One suc h anten na is the four eleme nt yagi
by CushCraft, cut for FM use . It nee ds no
modification and is very economical.
Because the half power points are at 66°,
you need on ly move the anten na every th ree
or four mi nutes du ring a sa te ll ite pass. T he

I
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Squalo for two meter uplink at K2 QBW/ 3.

photo shows two of these ante nnas in use,
along with a fourteen element KLM yagi for
432 MHz. The fo ur element beam at 60°
elevatio n is used for ove rhead passes, wh ile
the second four elemen t bea m at 30° eleva-

The apartment dweller's special - a two
meter Sq ualo that disappea rs during the day.

JU LY 19 75

W2GN/l ten and two meter cross-p olarized
array.

tion is used when the sa te lli te is lower in the
sky. I find this combination of ante nnas
more convenient than az-el control and very
econo mical. When the satellite is on the
hori zon , I switc h to the fourteen element
KLM beam.

For the te n meter do wnlin k a simple
dipole can be qu ite effec tive , espec ially o n
overhead passes. You can, however, increase
t he time period you can hear the spacecraft
by several min utes by usi ng a ten meter
beam. The ten meter beam is very inexpen
sive and easily tuned to 29 .5 MH z. Hori
zonta l polarization is used, but verti cal cou ld
also be used.

Of course, there are many ot her choices
for you. I've also had exce lle nt luck with a
16 element two meter coll inear on AMSAT
OSCAR 6. A cross-p olarized ante nna spec i
fica lly designed for sa te ll ite ope ra tio n by
KLM is also shown. If you already possess a
tribander you 're in luck - they are fine
ante nnas for the ten meter downlink .

Small Antennas

Man y ama te urs who live in apa rt men ts
find th at they can't be successful on the high
freq ue ncy ba nds because they can' t put up
large beams or dip oles. Fo rtu nately, the
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OSCA R tra nsponders use VHF and UHF
where ante nna sizes are rela ti vely small .
Since it is effec tive radiated power (ERP)
from your stat ion that limits your abi lity to
access th e spacecraft, by inc reas ing the
transmitter power you can maintain the
typical 100 Watts ERP requ ired and still get
by wit h a small anten na.

The re are many two meter antennas
designed for FM use that are well suited to
sate ll ite use. T he four element two meter
yagi by CushCraft is my favorite an d should
fit on an apartment dweller's ou tside bal
cony . Perhaps you could find a Squa lo at
a ha mfest and mount it from a window. By
mounting it under the windo w when you
need it , your neighbors wil l never know you
exist.

Small satellite antennas make fine con
struc tion projects because they can be com
ple ted in several eve nings of work. An array
built by W2GN is a t hree ele me nt cross
polarized two mete r beam and a crossed
dipole for ten me te rs, It was recently used
at the Bennington, Vt, airport on one of the

W3TMZ with his inexpensive cross-polarized
two meter yagi on a wooden mas t.
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many expeditions W2GN has undertaken to
put inactive states on the sate llites.

Also shown is th e W3TM Z homemade
beam, which has been use d in several demon
strations given by AMSAT members in the
Wash ington, D.C. area . This five element
cross-polarized two meter beam was bui lt o n
a wooden boom using dimensio ns from the
third edit ion of the ARRL VHF Han dbook.
By usin g Y. inch alu minum clothesline wire
for the directors and the reflectors, you
shou ld be able to keep costs below fo ur
dollars for the project. As simple as this
ante nna is, it allowed a grou p of AMSAT
mem bers to make e leven contacts on o ne
pass during a recent demonstration.

Large Arrays

Many amateurs who have been active on
the VHF bands, with large arrays fo r moo n
bounce, meteor scatter, etc., have become
active on both AMSAT-OSCA R 6 a nd A-O 7
with exce llent success. Of course, with large
ante nnas it is very easy to overload the
satell ite's automatic gain control in the

\

\

\

W3TMZ inspecting his AMSAT-OSCAR 7
antennas - two fourteen element KLM
beams and a four teen element 432 MHz
K2RIW yagi_
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sa telli teBa by," the bes t
ro tor available.

I . Armstrong
antenna and

. .. W3HUC

Concl usio n

As you can see, there are many antennas
tha t you can use to be successful o n the two
sate ll ites now available fo r your use. My
final recom mendation , however, is the
W4CKB specia l. On orde r, "Armstrong
Baby" will point the antenna an y direction
reques ted . Ho w many years have you wasted
with just a HAM-M ?

Reference

ARR L V HF Handbook , Third Edition, Tvvo Meter
Vagi, Figs. 9-27, page 190 .

receiver - so co nstan t monito ri ng of the
downlink signa l is necessary .

Still , when you set ou t to work DX a
second class station will just not do. O ne
such mult ipurpose ante nna syste m co nsists
of two fourteen element KLM yagis fo r two
mete rs and a K2 RIW four tee n clement yagi
for 432 MHz. The eleva t ion ro tor is an
Alliance U-100 with a HAM-M for azi mu th
control. With an array such as this and
normal propagation condit io ns, you should
be able to hea r your return signal o n ten
me ters with o nly a few Watts o n ove rhead
passes. However, it's whe n the sate llite is o n
the horizon and you arc loo kin g for DX that
you' ll appreciate t hi s antenna.

,

ANTENNA CONNECTORDIPOLE
e

Aha , the SECRET or PC Board
success finally revealed . A per- r
Ceclly balanced lighting tool
combini ng magnification with
cool f1uorescense. Excellen t for
fine detail . component a ssembly.
etc. Lens is precision I't round
a nd polished.
Regularly $65.00 . Now. over 30%
discount Conly $46.00) to all
licensed Hams. verified in Call- _,_
Book. Uses 22 watt flourescent '?
tube 8 inch diameter circle (not -.
supplied).
Include $3.00 U.S. postage, or $4.00
in Canada, $5.00 elsewhere. Califor
nia residents include 6% sa les tax .
Or send stamped en velone for free
brochure of othe r incandescent or
fl uorescent lamps suita ble for all
engineers, a rchitects. students. e tc.

•
$ 46 .00 p ri ce a ssured u n til J an . I , 1976

• A ccurate ly c al ib ra tes
2 meter gear

• Uses wwv as Standard
' Vol ta ge regu lated
'Standard 30 kHz scect ng

FM-146 I n tro duc to ry p rice - $59.95
Highest quality comp onents - cast aluminum
housing - mili tary grade board - reverse
polarity protec tion - also available in
450 MHz version. . . send for complete details

CA reside n ts a dd 6 % sales tax

D-D ENTERPRISES
Dept. B·2, P.O. Box 7776
San Francisco CA 94119

PRINTED CIRCUIT
EPOXY GLASS CIRCUIT BOARD STOCK;
CARBIDE DRILL BITS; TAPE RESIST;
ARTWORK; BUBBLE ETCHERS
SEND S.A.S.E . FOR FLYER

TRUMBULL
833 BAlRA DR.. EL CERRITO,CA. 94530

MRGTECH ENGINEERING
P.O. 21979 San Jose , CA 95151 ~~"

H YE·QUE (H Q. l) dipole c o n nec to r
h 85 eoa " 50 -239 soc ke t molded in to
glass filled o las tic eco v t o a ccept
c c e x PL -2 59 pl u g o n feedline. Drip.
ca p keeps c o e x fi tt in gs drv . Inatr uc 
t ions In c lu d ed. Gua ra n te e d. At vour
d e a le r$ o r 5 3 .9 5 postpaid . Com
pa nio n in sulat ors 21$.99.

BUOWIG MFG. Co. po Box 97B Ramona CA 9206

2 METER FREQUENCY STANDARD
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Jack D. Colson W3TM Z
Rt. 3, Langdon Drive
Mount Airy M D 21 771

An Oscar Preamp
that Works Wonders

Fig. 1. Schematic . L1 - 2T No. 24E closewound
over cold end of L2; L2 - l OT No. 24E spaced
wire diameter, ~ " dia . slug tuned (RED); L3 
lOT No. 24£ closewound, ~" dia. slug tuned
(RED); L4 - sa me as Ll ; Ql - RCA 40673.

$ .. . n o

0 '
"LI /L2

Fig. 2. Sim plified component layout.

"This preamp design has proven over several years
to be almost totally immune to overload/c ross
modulation.

One important factor that must be dealt
with now that the receiving syste m has been
made super-sensitive is the susceptibility to
overload, c ross-modulation, etc . Unfortun
ately, th is is almost always a problem with
very sensitive rece iv ing systems . This situa
t ion is even more profo und wit h regard to
OSCA R communicatio ns, i.e., simultaneous
receiving and transmitting. Depending o n t he
tran smitters' operating characterist ics (u n
wanted products) and proximity of the
receiving/transmitting antennas, this
problem will va ry with each installation.

A number o f preamps of the following
design have been built. These have had
measured no ise figu res ranging from 2.5 to
4.5 dB and power gains ranging from 15 to
22 d B. An absolute best design has not been
attempted, but what has been bu ilt performs
quite well.*

The layout of the components is not
critical, but a shield partition across the
device (dual-gate MOSFET) is desirable.
Almost any dual gate MOSFET will work in
this circui t. The devices that have protective
diodes will have sligh tly poorer no ise figures
but they do offer good transient protection
and are easy to use (3N 187, 3N200, 408 19,
40820, e tc). The 40673 is normally priced at

.001 ;J;'

NOTE - SOU RCE (5) IS TI ED TO CASE,
0 0 NOT GROUND T!'iE CASE

Gl tQjG2

4 0 6 13 /MOST
DUAL GATE MOS FE T 'S

1I0K'" .

m
0 '

~' " 0

,r;-1 "
"

,
" != C4

ce 39 -:kOOI r: IS,
>-;2 ee l';7~

m 220
'00

BOTTOM VIEW, 0
. 12 TO I~V• • ~'lOmA L

P
ro bably the greatest problem most
amateurs have with o btain ing satisfac

tory two-way communications via satell ites
is in hearing th e ten meter downli nk . If you
are not able to copy the 29.45 MHz beacon
on AMSAT-OSCAR 6 o n an overhead pass
or even passes that are so mewhat re moved
from overhead, then you r receiving system is
not as good as it can and should be for
satell ite communications. Generally, most
receivers' sensitivity is reduced considerably
at 29.5 MHz for numerou s reasons (poor
noise figure, inadequate gain, and poor
impedance match). A good ante nna will
help, but a lo w no ise prea mplifier will do
more to imp rove the recei ving system th an
an ela borate ante nna system. Generally,
most rece ivers have noise figures rangi ng
from 8 to 20 dB at 29 .5 MHz (a good guess) .
With a properly opera ting and designed
preamp the noise figure can be reduced to
2.5 d B and 15 to 20 dB of gain can be
reali zed. Such a preamp will improve the
rece ivi ng sys tem sensit ivi ty greatl y.
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L2fM YOUR GONSEr

•

150K

Fig. 3. Biased gate no. 1.

27K

$1.01.
Usin g the coil/capacitor combinatio ns

shown in the schematic will produce a very
low noise figure and excellent gain. In some
cases it is necessary to reduce the gain of the
preamp because the noise fro m it and the
antenn a will ove rload the receiver. Two
simp le methods of achieving this gai n reduc
tion are to add a pad (attenuator) on the
output of the preamp or make a slight
modification to the preamp by biasing gate
no. 1 as shown in Fig. 3. The gain wil l
decrease as G] is biased positive ly (6 V
maximum).

REFERENCE
A MSA T Newsletter, March. 1973.

Po ly Ccmm 1. P C 61. J OllO) ~ <.l t1

APll t.'C o TX/)] o r VHF 1)

(or your ( Iegg '22 'cr .

oN]. Aorctron SOO

e Wor ks w ith Communicator L I I, III. IV and
GC 105. and other r ig s li sted.

e FM al a tenth the cost of a new r ig .
. Frequency a djust lor neffing built in.
e S] 1 SO postpe-d USA & Canada. Spec ify

transmitter model. Cant . r esidents add sales
te c. (He 6 /U crystal and 9 vol t transistor
batterv not suppl ied.)

_ Se nd lor Iree descri p tive brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CA 92025

. Ne w ! Plug .n modula tor
pu is t he Com munica tor
Iransm ,tler on FM .

e N o modi fic a tion or
r ewtrmq on your Com
municator . Jus t p lug into
mi ke jack and cr ys tal
socket .

. Com pa ct sell-contained
modulator measures 4" x
J" )(1' 2"

. .. W3TMZ

•

•

•
•
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• •
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•-
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- ..

---
• •
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YOU ASKED FOR IT! ECM·5B
FM Modulat ion Meter

O N L V $1 3
., II... l>atte,;eo
.. .."d C' Yl l " l,

NEW OPTIONS
• NI CA D power pak $20.46
• Charge r $29.95
• Audiofscope OUlput

with earphone $12.95

W ' te or cdll for complete In fo. ... "

_fl. 1. ~.Itl ........ bon pH. , d,,,,
Mre IS cDmmen:1lII ' ...u nw....

_ Ope,"lft 3lJ. 5000 MHz
.Cry,,~ Canlfo d 10" "" ....'.11011
- Tolftu poc . n"n...

-WE GOT ' EM

CLEGG, COLLINS, DRAKE,
SWAN, YAESU, TEN-TEC, and
many more in stock. Large selec
tion of used equipment. See us for
quick courteous service. Established
1928.
FRECK RADIO & SUPPLY CO. Inc.

P.O. Box 7287 W4WL

Asheville NC 28802
704-254-9551

Send ehec": Or mane" o rde r for 5137.00 plus $ 1 50 fo< shipping
India n a res,,:te n n add 4 % sales Ie• . CrYSI ..1I for 146 .94 1004Hz 5 3 9 5
A ll o rtle. fr&Q. 57, 10. . .

E CM CorPO' .I: .on
417 Norl" wel nD.len A~e .

E~an~~'II" . 'ndlan.l 4 1 1 11
812 ·416·2121

Mid. In Aluminum

* TELESCOPING
* WALL MOUNTED ~* GUYED ",

•
FOR:

•

TV-CB-HAM "

-•"

MARINE - MOBILE ' I•

;~RADIO TELEPHONE ""COMMERCIAL II'
" I
",

Towers to 100 feet. Specials ;',
designed & made. See dealer •, ,

o r call. •

ALUMA DIVISION
,

FRED FRANKE, INC.
80.28060

V'-fa Belich, Fiortd. 32960 U .S.A.
Phonr 1305)-S61·3"lS

Col h lo ' FR£OfRANK E VEROBEACH FL.
.."..... •..,,,,,, to.., .....t . h h ·

ALUMA TOWERS
ILOW PRICED I
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KiJzimierz Deskur K2ZR O
P.O. Box 11
Endicott N Y 13 760

Shoot Oscar

with a Sate"abe

C
ommunicatio n via Oscar satellites is, in
principle, similar to conventional ama

teur operating procedure . In both cases, o ne
calls or answers CQ, exc hanges signa l reports
and other "vi tal " information, wraps up the
QSO with a 73, and then tr ies to work
somebody else. For communicating over
long distances on VHF and UHF bands, large
gain antennas are routi nely employed.
Because such ante nnas arc c harac terize d by a
narro w beam-width, they must be accurate ly
aimed toward the station sought.

Wh ile in ground-to-ground communica
tions, directing the antenna towards the
desi red direction is not a pa rticu larly diffi
cu lt task. In satell ite work this matter
becomes more complicated.

Let 's rev iew some of the problems
encountered in satellite communications.

1) The large distance (912 to 3000 mi les)
between the spacecraft and grou nd statio n,
and th e QRP powe r of the translator, make
hi gh gain beams a necessi ty fo r Oscar com
munications, if consistent results are desired.

2) A satellite represe nts a "moving
target" traveling with the velocity of 4 miles
per second (14,000 mph), so me 9 12 miles
above t he surface of th e eart h.

3) The sate llite rises above the horizon
several times a day for periods lasti ng from a
few seconds to a maximum of 22 minutes,
during which time it becomes available for
communications. (Oscar is no t access ib le
beyond th e line-of-sight.)

JU LY 1975

4) The times t he satelli te rises and sets arc
different for each geograp hical locat ion on
the earth.

5) The elevatio n (vertical angle ) of the
spacec raft, in respect to t he tracking sta tio n,
may, during ce rtain passes, change from 0°
to 90

0
within a period of on ly 12 minutes.

During the same time th e azimuth [hori
zontal angle) may sweep an arc 1800 wide.

The above points clea rly imply that an
Oscar use r must fo ll o w the sa tell ite with his
hi gh gain antennas to secure op timum per
formance. Co nsequently, he must k now the
posit ion of the satelli te in respect to his
QTH at any time arou nd the clock. This
o bject ive can o nly be achie ved by employing
some form of satell ite tracking method.

The refere nce point for satell ite tracking
pu rposes is the time and longitude at the
very insta nt the satelli te crosses the equa tor
from sou th to north. (T he or bital consta nts
of th e spacecraft, period and incl ination,
must a lso be known.) Listings of Oscar 6 and
Oscar 7 equato rial crossings, hereafter
refe rred to as EQX, are pu blished by Arnsat,
73 and many o ther sou rces months in
advance, and are, in general, easily availa ble.
Some li stings include all dail y EQX's, o thers
provide th at data for reference orbits on ly.
A reference orbit is the firs t daily satellite
pass which crosses the equa tor afte r 0000
GMT.

Once t he EQX data becomes available to
the Oscar user, it is left to his discretion how
to e mploy it for tracking purp oses.

33



•

,

:-UIJ~:R &: '"T R \ U i."

'<

,

"

0\ Hlt \l
\CE'in,K UI U\
~\~III ... t;HI' . 11 .1:. )

•

Fig. 1. Total view of Satella be, showing tour concentric scales (Map Plotting Board, Time Scale, Index
Scale, and Precision Time Scale), with their relation to each other. The Range Overlay is centered on
the QTH of the tracking station. Rotary transparent Slider shows the path and instantaneous location
of Oscar in terms of minutes after equatorial crossing. The Slider pivots in the center of the device.

A number of amateurs, lacking adequate
tracking facil ities, resort to "dead reckon
ing" - name ly, trying to guess the approx i
mate direction and periods of accessibility of
Oscar satellites . On the other end of the
scale, there are individuals who by employ
ing sophisticated mathematical formulas,
processed by modern computers, come up
with tracking data which equal those used
by NASA .

In the middle, there is a group of Oscar
users which has developed all kinds of
"private" tracking methods, using globes,
maps of different projection, and other
ingenious schemes or devices perfectly
suitable for their intended purpose . Unfor
tunately, the remainder of amateurs who
own suitable equipment for space communi
cations become so overwhelmed by the

34

apparent complexity of satellite tracking
that, in all probability, they never even
atte mpt to t ry thi s new and exciting form of
amateur communications.

The device described in this article allows
tracking of Oscar satellites with an accuracy
exceeding the needs of even the discri min
ating amateur. It requires no know ledge of
the mathemati cs or astrophys ics o n the part
of t he user.

It resembles a circu lar slide ru le 11 inches
in diameter with a map of the northern
hemisphere in the middle. It operates on the
principle of an "astrolabe," an instrument
used by astronomers in the ancient times for
predicting the appare nt movement of
celestial bod ies as viewed fro m a par ticular
locatio n on the earth. I fee l tha t this
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" instrume nt" can be called a Satellabe for
lack o f a be tter name.

The Sate llabe must be pre-set o nly o nce a
day using EOX data of the refe rence orbit of
the day fo r which it wi ll be employed. Once
pre-se t, the following become immediately
available in easy and illustrative form:
- EOX t ime and lo ngitudes of all conse
cutive orbits of that day with an acc uracy of
+5 sec time and +.5

0
longitu de.

- Locati on of sub-sate llite point in respect
to the northern hemisphere at any time
dur ing the next 24 hours with an error no
larger than 100 miles.
- Perio ds of time, +.5 minute, during which
the sate ll ite remains withi n t heoretical ran ge
of accessib ility of the tracking station .

- Instantaneous beam headings, both azi
muth and e levation, du ring eac h in-range
pass of th e sate lli te . The acc uracy is about
+5° for dis tant passes, but it is so mewhat
worse for close approac hes where the eleva
tion changes very rapidly with time .
- EOX data of the reference orbit of the
next day, accurate to within + 2 sec time
and +.5

0
longitude .

The Satellabe is an ana log device and, like
a slide ru le, it s acc uracy depends on the
precision with whic h it is made. Con
ceivably, this device can be made much more
accu rate if tec hniques employed in
developing good qual ity circu lar slide rules
arc used.

The Satellabe (Fig. 1) resembles a circular

Fig. 2. Range Overlay placed o n a globe. The circle represents the area of accessib~jtyof Oscar (2450
miles) from the point in the center o f the Overlay. Azimuth lines shown are 20 apart. Concentric

o 0 0 0
circles show the locations where the satellite will be positioned 10 , 30 , 5 0 and 70 above the
horizon of the tracking station; interpolation is used for in-bet wee n angles.
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Fig. 3 (Sec tion of Fig. 4). The Range Overlay transposed on a flat map looks lik e an ellipse ;s traight
azimuth lines become curved. The position of the satellite in respect to the tracking sta tion is
determined by its instantaneous location, in terms o f minutes after crossing the equator, and by
relating it to markings on the Overlay. It can be seen, in this example, that during this pass Oscar will
enter th e area o f accessibili ty 2.5 minutes aft er EQX and descend bey ond the horiz on 24 minutes a fter

° °EQX. 1 2 minu tes after EQ X, for instance, the azimuth will be 100 an d eleva tio n SO in rela tion to
the tracking station.

slide rule. It has 4 scales, one of them
representing th e map of th e northern hem
ishere. , and a rotatin g sli der that simulates
the "track" of the satelli te . In addition, a
Range Over lay is provided. This overl ay is
affixed o n the map and must be ce ntered o n
the user 's OTH. All scales and the sli der
pivot on the cente r (north pole) of the map.

DESCRIPTION AND FUNCTIONS
OF SCALES

The Plotting Board (Map)

The firs t (inner most) sca le depi cts a polar
pro jection map o f the northern hemisphere
with degrees of longitude indicated on its
circ umfe re nce. The map serves as a Pl otting
Board where the posit io n of the sate ll ite is
being deter mined. A polar graph ca n be used
instead of the map; th e map, however. is
more illus trative.

36

The Slider and "Track"

The Slider, made of thin transparent
material, represents the "track" (locus of
sub-satellite points) of any spacecraft
orbit ing the earth with a perio d close to 115
minutes and incl ined approxi mately 102° ;
Oscar 6 and 7 and seve ral weather satellites
belong to this category . The "track" is so
designed that when its Reference Line is set
on the longitude o f a chosen EOX, the
"track " follows the path of the sa tell ite
du ring this particular pass. The numbers
printed along the track ind icate the locatio n
of the satellite afte r that many minutes fro m
the moment the space c raft crossed the
equator.

Using the map with the desc ribed sl ider
and knowing all daily EOX data is suffic ie nt
to plo t the location of the sate lli te at any
time dur ing that day . Those informatio ns,
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ESC J44JR

HEY! This is like two transceivers in one! Fully synthesized
covering 143.5 to 148.5 MHz in 5 kHz increments. Operate
Simplex or Repeat on either Channel A or B at the fl ip of a
switch! Split mode allows tota l indepe ndent receive and transmit
frequencies. PLUS, standard or reverse 600 kHz offse ts up or
down automatically and a prio rity channel that switches you over
as soon as a signal is detected . $599.00

• Sensitivity - .35u V for 12 dB sinad, .30uV for 20 dB quieting
. 20 Watts output
• Intermo dulatio n, spurious and image 60 dB minimum
• 10 pole xtal fi lter
• Frequency stability .00 1%
• Built in S- meter and spea ker
• 12 volt operation

•

write for your closest
~ stocking dealer

15·B IO River Stree t
New Rochelle NY 1080 I
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VISI T US WHEN IN ST. LOUIS OR DENVER

$5.00 m inimum o rder -
P l e a s e i nclu de slIffii' i en t pcrstage,

-GATEWAY-......
ELECTRONICS

THUMBWHEEL SWITCHES

STANDARD SIZE · 0.5 X 2.125 X 1.78
10 position decimal $3.00
10 position 8CD & camp , $4.00
End Plates (per pair) $1.45

MINI ATURE SIZE · 0 .312 X 1.3 x 1.3
10 posit ion decima l $2.50 rK ~I
10 pos. BCD&comp. $4.00 n n

10pos.BCDonly $2.50 I~ I ~
End Plates (per pa ir) $ .50 7 8
Divider Plates $ .4 0 -Hu-I
Blank Body $ .40
Half Body ' $ .40

All switches are black with white figures and
snap-in front mounti ng.

RF TRANSISTOR - Motorola 9477 
2.3 Watt - 175 MHz - used in PT and
HT Series handy-talkie - $2.00
SCR - 200 Volt - 110 Amp SCR with
heat sink - ship wt 5 lb. S8,50
SCR - 50 Volt - 8 Amp SCR - 2N4441
- .75
SCR - 100 Volt - 4 Amp SCR 
Cl06-A1 - .75
SCR - 300 Vol t - 4 Amp SCR 
Cl06-C1 - $1.00
SCR - 100 Volt - 800 mA SCR 
2N4147 - .75
SOLDER 63/37 Alpha Vaceuloy - 2 lb.
bar solder - ship wt 2 lb. $6.00
TV CHEATER CORD - 18 gao8 foot
length - ship WI 1 lb . .40
AC LINE CORD - 18 gao8 foot Ienth 
ship WI 1 lb. .35
CO·AXIAL ANTENNA RELAY - 6 Volt
de coil - 8NC conn. - ship wt Y, lb .

$5.00
PC GLASS BOARD - Single sided - 8"
x 5y," - ship WI Y, lb. .90 12" x 4y," 
ship wt. Y, lb. $1.00

JULY SPECIAL
CALCULATOR CHIP

TI Type TMS 0103NC - 8 digit 
4 funct ion - fl oat ing or pre-set
dec imal point - consta nt - fits 28
prn dip socket - wit h data
sheets. $2.95

,

however, are not adeq ua te to determin e th e
exact position of the satell ite with respect to
the geographic al location of the tracking
sta tion. At this stage. we can only roughly
est ima te the approx imate direction, eleva
ti on, and periods of accessibil ity by " dead
rec ko ning" and educate d guesses.

The Overlay

In o rder to obtain more accura te informa
tion regarding azi muth, elevatio n, and th e
time when the satelli te passes over the
horizon, as vie wed from the QTH of the
tracking sta tion, a range ove rlay has been
developed.

If such an overlay was desi gned for a
globe (rather than a fl at map) it would take
the form of a circle with a radius equivalent
to 2450 mil es, or 35.6 great circie degrees.
The overl ay mu st be centered on the geo
graphica l locat ion of the tracking stat ion
(see Fig. 2). This circle represents the area of
accessibility of a satellite orbiting at an
altitude of 912 mi les. In othe r words, when
the satellite passes through the are a of the
ove rlay its posit io n lies above the horizon of
the tracking sta t ion (not consi deri ng local
topograph y) an d communicatio n becomes
possible. A circle on the globe can easi ly be
divided into az imuth sec to rs; then, circl es of
equal elevatio n an gles ca n be calculated and
drawn as shown on Fig. 2.

Due to projecti on dis to rt ion, what is a
circle on a globe rese mbles an ell ipse when
tran sferred to a polar p ro jec t ion map; also,
straight azi muth lines become curve d. With
the aid of the overlay, cente re d on our QTH,
we now can easily track the satell ite in
reference to our geographical location. While
followin g the sa tei lite minute by minute
afte r it has c rossed the equator, we may now
determin e its azimuth and eleva tion by
relating its instantaneous location to the
elevat ion and azimuth marking of the
overlay.

The time of accessibi lity is simply esta b
lish ed by noting the time at which the
satellite track enters and exits the overlay
(see Fig. 3).

HINT: It is very co nve nie nt to use an
au xiliary clock. If this clock is set to indicate
00 minutes at the exac t time the sa tell ite
crosses the equator, th e numbers o n the

2839 W. 4 4th Ave .
Denver C O 80211
(303)458-5444

81 2 3 Pa ge Blvd.
S t . Louis MO 631 3 0
(314)42 7-6116
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American Made
Quality at Import Price
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Th is li ght we ight, " take anywhere "
trans ceiver has the " Regency- type"

interior componentery to give you
what othe rs a re looking for in

portabl e communications. Yo u get a
heavywe ight 2.2 watt sig nal . . . o r if
you want, flip the HII LO s witch to
1 watt and the re ceiver g ives you
0.7 uv s ensitivity a nd 0.5 watts

audio. Both tra nsmitter and rece iver
employ band - pass c ircuitry so that
power a nd sensi tivity are mainta ined

a cross the e ntire band . Get one
to go . . . . only

Model HRT-2
5 Channel, Narrow Band
2.2 watt FM Transceiver

HERE IS A FIST FULL

of 2 METER POWER

E

HR·2MS HR·Z1I AR-2
8 Cha nnel lransean 12 Channel-2D Watt 2 Meter FM

2 Met,r FM Transceiver 2 Meter FM Transceiyer Power Amplifier

The Index Scale

The third disc is th e Index Scale . It works
in conju nction with the first, second and
(no t yet descri bed) fou rth sca le. This scale
contains 14 index marks space d 28.74°
apart. They represe nt the averaged and
rou nded interva ls between successive EQX
longitu des of Oscar 6 and 7. (The exact
precesses are 28.748637° for Oscar 6 and
28.7 3625° for Osca r 7.)

If the EQX lo ngitu de of the reference
orbi t of the day is lined up with the : 1
index posit ion, the remaining index marks
will indic ate positions o n the equ ator of all
successive EQX of that day . The longitudes
of these crossi ngs can be read on the
circumference of the map.

The index marks superi mposed on the
Time Scale (second disc) divide t he t ime in to
interva ls correspo nding to the per iod of a
sate lli te that has a precess that eq uals the
se para tio n, in degrees, o f the inde x mar ks.
Aga in, if the EQX ti me of the refe rence o rbit
of the day (as read on the T ime Sca le) is
lined up with #1 index position, the remain
ing index marks will indicate the time of
successive EQX's.

The precess and the period of a sa te ll ite
are directly re lated t o eac h o ther. The fact
tha t th e ear th revolves 360° in 24 hours, or
in 1440 minutes, means that any point on
the su rface of the ea rth travels wit h an
angular veloc ity of .2 5° per min ute . Conse
que ntly, during o ne period of the sa te ll ite
(P) the ea rt h ro ta tes P!4 degrees. Therefore,
the quantity P!4 becomes equ al to the
precess of the sate ll ite . .

The a bove relat io n allows using t he index
marks space d P!4° apart for indexing bo th

slider will directl y correspond to the time
shown by the c lock.

The Time Scale

The second disc is the eq uatorial cross ing
Time Scale . Its fun ction wil l be described
furth er in the text. This sca le is divided into
24 major segme nts of 15° , re presenti ng GMT
hou rs . These are fu rther su b-divided in to 10
and 5 min ute intervals of 2.5° and 1.2 5°
respectively. You may note, for fu ture
reference, tha t 1 minute o n th is scale equals

°.25 .
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time and longitude of consecutive EQX's.
The index marks of the Satellabe, spaced
28.74

0
apart, assu me the averaged period of

Oscar 6 and 7 to be 11 4.9 7 minutes or 11 4
min. 58.2 sec. Since the perio d o f Oscar 6 is
114 min. 59.673 sec. and that o f Osca r 7 is
114 min. 56.7 sec, the error amounts to
approximate ly 1.5 seconds per orbit. Such
an error is too small to be resolved on t he
Time Scale. Actually, considering the re la
tively small size of the Satellabe, the
equatorial crossing t ime, read on the Time
Scale, can be determined to an accuracy not
much better than ±1 minute, even on the
most accurately drawn and ce ntered devices.

Summariz ing: It has been shown that
selli ng the EQX time and longitude of a
refere nce or bit u nder posi tion #1 of the
index scale result s in im mediate availabili ty
of EQX data of all success ive or bits of t he
day. Furthermo re, placing the refere nce li ne
of the sli der agains t any of the index marks
allows display of the path of the satellite
during that particular pass over the northern
hemisp here .

This feature is very convenient fo r the
purpose of "pre-v iewing" the enti re day's
operation. Rotating the slider from one
index mark to the next, it now becomes very
easy to see whic h passes will be in-range,
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Fig. 4. Setting of the Satellabe for operation on Ft bruary 24, 19 75. The EQX time and longi tude of
the Reference Orbit are 00:26 :54 GMT and 56.6 . The "track" shows the position of the sa tellite
every minute after the spacecraft has crossed the equator.
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This error may appear trivial ; neverthel ess, it
amou nts to more tha n 40 seconds per day
for Oscar 7.

Index marks "AU and lOB " are so arranged
around the Index Scale as to subtrac t 5
minu tes .3 seconds and 5 minutes 3.3
seconds from the successive EQX time of
Oscar 6 an d 7. It should also be men tioned
that additio nal marks ca n be placed fo r
o the r sate ll ites having different orbital
pe riods.

To use the Precisio n Time Scale, t he
minutes and seconds of EQX time of the
reference orbit are set agai nst the # 1
positio n of the index scale. Then, the
mi nutes and seconds of all dai ly equa tor ial
crossings are read above marks lOA" for
Oscar 6 and above " B" for Oscar 7 o n the
Precisi on Time Scale. The " A" and "B"
marks are " framed" to gethe r wit h corres
ponding precess index marks for easier iden
tifi cation . The hours of EQX time are read
on th e Time Scale as described previousl y.

EL EV ATI ON

10°

20
30
40

142
0

140
135
130

AZIMUTH

5
7
9

10

How To Use The Sate lla be

Le t us try an example:
The trac king point is Washin gto n, D.C_,

located at latitude 39° N. and longitude 77°
W. The ove rlay is centered on the above
coordi nates.

The orb ital data for February 24, 1975
indicates EQX of the Reference Orbit of
Oscar 7 to be 00:26:54 GMT and longitude

°56.6 .
The Satellab e is set as shown on Fig. 4.
Lined up under the Reference Line of the

Slider a re:
EQX longitude 56.6° at t he equator of the
map;

EQX t ime 00:27 GMT - Time Scale;
# 1 position of Index Scale;
26 min . 54 sec., o n the Precision Time Scale
(fourth disc) .

Ana lyzing the fi rst pass we see that:
1) Acquisition of Signal (AOS) will occ ur

2.5 minutes afte r EQX, bea m heading 145°.
2) Seam headings duri ng the pass will be:

M INUTES
A FTE R EQX

marginal, or "out of si ght. " The times of
operation will also be easy to pre-plan
because the time when the satellite's path
enters the overlay can now be clearly esti
mate d. This is pa rtic ularly convenie nt for
daytime passes, whe n the satell ite appears
within range about one half hour after EQX
time.

The Precision Time Scale

Estima ting the time of successive EQX's
with an accuracy of a couple minutes may
be quite satisfactory to most Oscar users.
Some amate urs, ho weve r, wou ld like to have
th is data available wi th much better pre
cision. For th ose who use very high gain
antennas, characterized by very narrow
bea rnwidths, an error of two minutes is
significant, especially when the sate lli te
passes nearly ove rhead and its elevat ion
changes rapidly with time . The EQX time
inaccuracy of the Satellabe can easily be
corrected if orbital predictions of all dail y
passes are available. Those who have access
only to reference or bit data must resort to
the pencil-and-paper method,

In order to imp rove the accuracy of
pred ic tion of successi ve EQX time, the
Precision Time Scale has been developed.
This scale, the fourth, is divided into 60
sections of 6° eac h, representi ng minutes,
and is furth er sub-divided into 10 seco nd
segments at 1° intervals.

An additional set of index marks, desig
nated "A" for Oscar 6 and "S" for Oscar 7,
has been p lace d on the outer rim of the
index scale and "framed" together with the
correspo nd ing o riginal index mar ks
described previously . "A" and " S" index
marks will be used to predict EQX time with
an error of o nly a few seconds. This
acc uracy can be tolerated by even the
demandi ng Oscar users.

In order to predict the time of sub
seque nt EQX 's, the rule of thum b in Osca r
work is to add 11 5 minutes, or more
conveniently add 2 hours and subtrac t 5
minutes, to each successive EQX time.
Because the exact period of Oscar 6 is 11 4
minutes 59.673 sec. and of Oscar 7, 11 4
minutes 56.7 seco nds, the " rule of thumb"
results in an error of about .3 sec. and 3.3
sec. per orbit for Oscar 6 and 7 respective ly.
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Fig. S. This drawing may look rather "messy"; nevertheless, it shows aU passes of a satellite over the
north ern hemisphere during one GMT day . Orbits not in-range of the tracking sta tion are sho wn as
solid lines. Moving the SUder through consecutive In dex Marks allo lNS recognition of in,ange passes
and time of ADS and LOS for each orbit. Overhead and marginal passes can easily be recognized. EQX
longitude of each pass is read under the corresponding Index Mark; the approximate EQX time is read
on the Time Scale opposite Index Marks; the exact time (minutes and seconds) is read on the Precision
Time Scale above marks "A" or liB" for Oscar 6 and 7 respec tively . The Refe rence Orbi t of the next
day is Orbit 14 in this example, because it is the first pass that occurred after 0000 GM T. Setting the
values of EQX time and the longitude of the 14 th orbit under the Index Mark #l makes the Satellabe
available for the next day's operation. On alterna te days pass #13 wiH be the next day's Reference
Orbit.

12 105 50
13 70 60
14 40 60
15 20 50
16 10 40
18 355 30
19 355 20
21.5 350 10
24 350 0

3) Loss of Signal (LOS) will occur 24
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minu tes afte r EQX at azi muth of 350°.

Now we will preview the whole day's
operation.

Without disturbing the origi nal sett ing of
all scales (locking them with a paperc li p
works fi ne) we place the Reference Li ne of
the Slider against each consec utive index
mark and draw the followi ng conclusions
(see Fig. 5):
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Orbit 2
EQX: 02:21:51 GMT; use marks "S" for
Oscar 7; longitude 85 .5°;
Pass within range; AOS-2 min. , LOS-22 min.
afte r EQX;
Beam headin g 200° -320°;
Closest approach 11 min. after EQX, eleva
tion 30° .
Orbits 3, 4, 5 and 6

Out of range.

Orbit 7
Pass in range; EQX: 11 :56:38 GMT; 229°;
Loo ks like a good pass to work Europe;
AOS-37 min. , LOS-55 mi n. afte r EQX;
Beam heading 40°-145°; closest approach
elev . 20°, 46 min. afte r EQX.

Orbit 8
Pass within range, almost over head, cl ose to
90° elevation 45 min. after EQX;
EQX: 13: 51 : 34 GMT; 258°;
AOS-34 min., LOS-56 min. after EQX.

Orbit 9
Pass in range; EQX: 15:14 :30 G MT; 287° ;
AOS-33 min., LOS-50 min . afte r EQX ;
Cl osest approach 42 min. afte r EQX, eleva
tio n 20° .

Orbit 10
Marginal pass; EQX: 17:41 :28 GMT, 316° ;
Probable AOS-34 min ., LOS-46 min. after
EQX, provi ded the horizon is virtually at 0°
elevation.

Orbit 11
Out of range.

Orbit 12
Pass in range bu t just about over the
hori zon ;
Good fo r wo rking Easter n Europe ;

°EQX: 21 :31:20GMT, 13 ;
AOS-16 rni n., LOS-24 min. after EQX;
Beam head ing - horizo nta l t hroughout the
entire pass, azimuth 60° -10° .

Orbit 13
Pass in range ; EQX: 23:26:17 GMT; 4 1.5°
(Note th at "A" and " B" marks fo r Orb it 13
are locate d to the left of index mark # 1 and
are labeled " 13 ".);
AOS-55 min ., LOS-25 min. afte r EQX.

JU LY 1975

-From Corvus, a unique 100% sollcf.state
digital clock packed with features any ham
radio operator will appreciate.

Built around a single MOS integrated ci r
cuit, Zulu 10 provides 24-hour GMT with
to-th a-second accuracy. The special alarm
alerts you every 10 minutes with a soft ,
pleasant signal to help you meet station
identification requirements. And it's reset
with a single "flick of the wrist" motion of
the clock.

Feature-packed, trouble-free operation.
• Bright LED display for hours and minutes.

Seconds are indicated by a pulsing lamp
• Automatic display dimming for easy view
ing • Attractive . compact silver ca se •
Pushbutton controls neatly tucked in base
. 60 HZ AC operation • Full year written
warranty

Designed and engineered for the ham
radio operator by Corvus Corporation,
Dallas-based subsidiary of Mostek cor
porallon, an Industry leader In MOS lnte
grated circuit technology.

Order yours today.

r----------------------------,
C ms
13030 Branch View lane, Dallas. Texas 75234

Please send me-Zulu 10(s) at $39.95 each. plus $2.65
for postage and handling (add local and state tax where
applicable). I've enclosed 0 check 0 money order.
Name' _

Address' _

City State Zip__

Money back guarantee. II you are not totally satisfied with
your Zulu 10. send it back to us within 10 days and your

; money will be refunded. 73L J
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SWIPED: Kenwood TS520 transceiver
sin 040600, Drake T4 XB transmitter
sin 16869 , Drake R4C rece iver sIn
18897, Standard SRC826 M trans
ceiver sIn 203066, RP M FA22 synthe
sizer sIn 0001 33, Heath S86 10 moni
tor scope. $50 reward for information
leading to the arrest and conviction of
the guilty partv tsl . Contact Gerald P.
Swetsky W89E 80, 2 19 E. Division,
Vi lla Park IL 60 181 - 833-8 122.

LI FT ED : Regency HR 21 2 sIn
24-0 1453 filled with crystals . CFAR
- A.F. Mars Repeater 154.34 RX.
Contact Clark Fulton W9GYN.

STOL EN : at Dayton Hamfest.
Ultracom 25 2 meters FM sIn 090 511.
Contact Montgomery Cou nty Sheriff's
office , 333 W. Second St., Dayton,
Ohio. John Dykstra V E380Y.

RUST LED: 2 meter Gladding 25 from
my car March 5. sin 9 7050370. Stan
Hart WA4GQA.

ROBBED: IC-22A sIn 340 1424. Con
tact Stan Staten K4J08, 729 No.
Edison St., Arlington, Virginia 22203,
703 527-5628 or Officer Dennis of
U.S. Park Police - case no. 11527.

RIPPED OFF : HW·202 sin 04350:
HW ·100 sIn 006-4255. Contact
Donald L. Upp WB8STQ, 52 East
Sherry Drive, Trotwood OH 45426.

TAKEN : Standard 826M w/9 eben
nels installed sin 106049. Contact
Ron W88NWK9, 10058 W. North
Avenue, Villa Park I L 60 181.

HIJACKED : Standard SRC-146 ht sIn
3708560 with rubber ducky, external
rnic, case, 94/94, 34/94, 07/67,
84/24, AB E. Contact Phil WA0QLA,
K3TNV or WA6HMC on WR6AB E.

A8 DUCT ED: Drake TR-22 all chan
nel s fill ed, 131. 5 PL ci rcuit 34/94,
94/94, 16/76, 37/97 , 52/52 , 97/37
sin 720050 also same number is en
graved on chassis near . speaker. Con
tact Allen R. Short WA9FPU, 205
Boardman Drive, La Porte IN 46350.

PIL LAGE D: Drake TR·22C 2M FM
tra nsceiver sIn 8 10,989. Contained 8
sets of crystals on various repeater
frequencies. Also a Johnson C.B., 5
channel set, Model 110. Contact
Gerald E. Jellev WBPGC.

•

The Hamburglar

STRIKES AGAIN!
PLUNDE RED : Yaesu FT 4018, ser ial
#3 16 104, Yaesu FV 401 , #679927,
Coll i ns 75A 4, ::5564, Johnson
Valiant, =29 166. Johnson matchbox,
Heathkit S82OO, electronic kever,
vibrople x key, Yaesu mike, speaker
and headphones. Contact Vermont
State Police or Peter Kragh, 170
Summit Avenue, Ramsey NJ 07446.
W1B RG.

SNATCHED: Varitronics HT-2, serial
::6 4 0 2 56. Contact Sam Pfiscof
K3ZPH.

Orbit 14
Pass in ran ge; EQX: 01:21:11 GMT; 70.5° .
(Note that "A " and " B" marks for Orbit 14
are located near index mark #2 and are
labeled " 14".)

Because the EQX of Orbit 14 occu rred
after 0000 GMT it becomes the Referen ce
Orbit o f the next day , namely, February 25,
1975.

Using the da ta of EQX of this orbi t, we
set those va lues {01 :21:11 GMT and 70.5°
longitude] under index # 1 and the calcu lator
is ready for t he nex t day's o pera tio n .

The next day's Referen ce Orbit is eit her
Orbit 13 or 14 of t he present day , whichever
occ urs first after 0000 GMT.

The above example illustrated the simpli 
city of operation and ease with which the
Satellabe can be used for tra cking Oscar
sate llites. All t racking information is pre
se nte d in a readily understood pictorial
form, which make s this device a good
teaching tool. The analog operation of the
Satellabe, and particularl y the abil ity of
pre-viewing the entire day's operation is, 1
dare say, easier to apply and inte rpret than
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comp ute r ge nerate d rows of nu mbers con
tainin g essentially identi cal information.

Familiarity wit h the Satellabe may yield
more information than is prese nte d in the
text. Here are a few examp les:

1) Using additional overlays cen tere d on
different locations of the worl d would allow
one to recogni ze if th at area is workable via
Oscar (ove rlays overlap).

2) All accessible locations can be worked
only if the satell ite's track passes through
the overlap ping sector of both overlays. The
EQX longitu des and the time of accessi bili ty
can be easily predicted ahea d of time .

3) Th e maximum communication ran ge
fro m any location on the nort hern hem is
phere can be established.

4) Using a "movable" overlay, one may
track the satellites while mobile and
traveling large dista nces in a short spa n of
time (suc h as aero nau tical and mari time
mobile) .

5} The sate llabe is easi ly adaptable for
tracking sate llites other than Oscars which
circle the earth in similar orbits.

... K2ZRO
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T·599A Transmitter
--- - --_.- _. --

18 520 Kenwood 's go every place
• . . . do everything transceive r

The new TS-520 is the transceiver you have wanted. but
co uld not buy until now. It is a non-compromise, do
ev erything, go everywhere 5 band transceiver for sse
or CW that performs equally wei! at home. in an a uto
mobile . a ir p la ne. boat or trailer . The T5-520 fea
tures b u ilt-in AC power sup ply, built-in 12 volt DC
pow er su pp ly, bu ilt-in VOX w it h ad justa b le gain delay
and a nt i-VO X.

Rad io Electron ics
386 Main St., Medford, Mass. 02155

,

TUFTs

WRITE FOR QUOTE ON TRADES

The T-599A is mo stly solid stat e ... o nly 3 tubes.
has built-in power supply. full metering (AlC. Ip.
R F output & high voltage) , CW·lSB-USB-AM
operation .

The R -599A is the most complete receiver ev er
offered . It is so lid state, s uperb ly re liabl e, sm all
a nd lightw e ight , covers the full a mateur band •••
10 thru 160 met ers , CW, LSB. USB. AM, AM.N
a nd FM.

-

f ,

~ I

-.' . ' •
~ -- ._.••' . r.- --- -- - -

._ . • • II----

The "Twins"
by Kenwood

R·599A Receiver

.-- - - - -- ---

"New England's Friendliest Ham Store"

INVITES YOU TO SEE THE ABOVE LINE

--

1~;:·1II 1- - -:"' .. -.'

.. f, ~ t •

- -
TS-900 ~1:~::~~~5e~~~~:B tra nsceiver
. •. the u lt imate tra nsceiver . T he promise of the tra n
sistor has b een fulfilled . Here is the t ra nsce iver yo u will
want to own . . • whatev er you hav e now . get read y to
trad e up. Its impo rta nt features are far to o numerous to
list . Its specif ications are superb . The TS-9 00 is un
quest io nab ly the best transce ive r of its ki nd ever offer ed .

I
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PUT MORE REACH IN YOUR
FM WITH A TEMPO RF

POWER AMPLIFIER FROM
HENRY RADIO

F M H-MC for marine & commercial service also available.

For prices and specifications please write

Excellent performance at low cost.
The Tempo FMH is a compact two
watt VHF /FM transceiver offering
high quality performance and features
usually found on more expensive
units. Six channel capability, com
pletely solid state, lightweight and
rel iable. A perfect companion for the
Tempo RF power amplifiers. Plugged
into the amplifier. the hand held FMH
becomes a mobile with much greater
power. $199.00

High performance at low cost...

the Tempo FMH

The Tempo 6N2
Meets the demand for a high power six meter and
two meter power amplifier. Using a pair of Eimac
8874 tubes it provides 2000 watts PEP input on
SSB and 1000 watts input on CW and FM. Com·
pletely self-contained in one small desk mount cab
inet with internal solid state power supply. built in
blower and RF relative power indicator $795.00
2 meter only $695.00

They operate in the VHF frequency range of
135 to 175 MHz and the UHF range of 400 to 512
MHz. offering a wide choice of power outputs.
They effectively increase the range and clarity of
two way communications under all operating con
ditions. can be used with hand held units. low or
medium power mobile transceivers or in repeaters.

Altho moderately priced. Tempo amplifiers
offer meaningful savings in new equipment costs
and greater efficiency in either new or existing com
munications systems. Are compact , reliable, fool 
proof to operate and are available for immediate
delivery .

Modern solid state technology is used through
out, along with conservatively rated components
to assure the highest possible reliability. Microstrip
design on glass epoxy circuit boards give added
resistance to damage from shock or prolonged
vibration.

FCC t ype accepted models a lso available .

With the simple installation of a
Tempo VHF or UHF power amplifier
you can extend the range of your
mobile FM transmissions far more
than you dreamed possible.

931 N. Euclid, Anaheim, Calil. 92801
Butler, Missouri 64730
Prices subject to change wltllout renee.

Availaore a t select Tempo dealers through out the U.S.

11240 W. Olympic Blvd., los Angeles, Calif. 90064
213/477·6101
114/772·9200
816/619·3121
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Raphael Soifer K2QBW
c/o AMSA T
P.O. Box 27
Washington DC 20044

Oscar

A Certificate Hunter's Paradise

S ince the fi rst edition of this article
appeared in the AMSAT Newsletter of

June, 1973, operation via amateur satellite
has increased approx imate ly th reefold. More
than 3,000 sta tions are no w active, and the
add it ion of AMSAT-OSCAR 7 with its two
translators has introduced a whole new
dimensio n. Several new operating awards
have been offe red , and the rules for many of
the o lde r awards have been changed. The
presen t article has been revised and addi
tio nal material has been included to bring
the awards situatio n up to date as of
February, 1975. As with the previous
edition, this artic le will focus primarily on
awards available to amateurs in the United
Sta tes and Canada, as well as awards of
international scope. No attempt has been
made to incl ude local or regional-type
awards where the areas involved are not
within satellite range of North America.

Satellite Communicator 's Club
Spo nsored by AMSAT, this attractive

certificate is offered to any licensed amateur
station, anywhere in the world, making a
two-way contact through AMSAT-OSCAR 6
or AMSAT-OSCAR 7. To rece ive yours , send
a QSO report, requesting the Satellite Com
municator's Club certificate, to AMSAT,
P.O. Box 27, Washington DC 20044, USA.
Please include the ca ll of the station worked,
the satell ite, downlink frequency (e.g., 29 or
145 MHz) and modes (e.g., CW or 55 B)
used, and whether or not you have received
a QSL card. A QSL is not requ ired for this
award, but send ing in a report is . If possib le,
please use the official AMSAT "Summary
Sheet for Two-Way Satellite Contacts,"
copies of which are available on request. In
addition to yo ur certificate , you may
requ est with you r report an AMSAT-OSCAR
7 QSL card, telemetry and/or QSO reporting

JUL Y1 975

for ms, and a printout of the next month's
equatorial crossings for both sate ll ites. All
free for the asking, but an SASE is appre
ciated. Only one Satellite Commu nicato r's
Club certificate per statio n, regardless of
sate ll ite or band used. Further QSO rep orts,
of course, are welcome, and will be acknow
ledged by sending you a month of orbits o n
request.

Satell ite DX Achievement Award (" WOO")
Sponsored by the ARRL, the "1000"

recognizes two-way communication via
AMSAT-OSCAR 6 or AMSAT-OSCAR 7.
More than 300 of these beautiful certifica tes
have been awarded. To qualify, a station
must accumu late 1000 points as follows:
Each contact with a new station cou nts 10
points, eac h new country cou nts 50 points,
each new continent counts 250 poin ts.
Standard DXCC and WAC definitions app ly.
For example, the first European contact for
a WVE wou ld no rmally count 310 poi nts 
250 for the new continent, 50 fo r the new
country, and 10 for the new station. A
station having worked (and confirmed) 15
differe nt stat ions (150 poi nts), 3 countr ies
(150 points) and two continents (500
points) would have a total of 800 points and
would still need 200 more to qualify. QSL
cards are required; they must confirm two
way communication via amateur sate ll ite on
or after December 15, 1972, plus usual QSL
information. Photocopies of the QSL cards
are not acceptable. Contacts via AMSAT
OSCAR 6 and AMSAT-OSCAR 7 are eq ually
acceptable and may be inter mixed ; aga in,
only one award per station regardless of
satellite. When you're about ready to apply
for the award, request the app rop riate appli
cation for m from AR RL Headquarters, 225
Main Street, Newington CT 061 11, USA.
Enclose your required QSL cards with the
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complete d application. Postage of $1 .00 is
required if you wish ca rds to be returned via
registered mail. Inciden tall y, the first
"1000" award went to club sta tion LA1K
and the second to K2LG] . K2QBW,
W60AL, W1 BI H and several others each
have received two awards, recogniz ing work
at more than o ne station location.

OSCAR Worked All States

When the first edition went to press, this
award had yet to be won. T hat honor
initially went to W3TMZ, followe d by seven
teen others, all of whom received special
trophies from AMSAT recognizing their
pioneering achievement in working 50 states
via AMSAT-OSCAR 6. With the launc h of
AMSAT-OSCAR 7, this award has been
taken over by the League, and made a
regular (if highly prestigious and exclusive)
part of the amateur awards structure. A
specially endorsed Worked All States certifi 
ca te will now be awarded instead of the
for mer trophy . Regular ARR L ru les for
Worked All States app ly, except that Rule 3,
prohib iting contacts made through repeater
devices, is replaced by a requirement that all
50 states be contacted through an amateur
sate ll ite. Each QS L card must confi rm two
way contact via AMSAT-OSCA R 6 or
AMSAT-OSCAR 7; contacts made via either
sate llite are equally acceptable and separate
endorsements for each satellite are not avail
able. To app ly, secure a copy of the WAS
application form (Operating Aide No.8)
from ARRL HQ.

Ten Ame rican Districts Award

The Lockheed Amateur Rad io Club will
issue spec ia lly endorsed versions of its Ten
American Districts Award to show operation
via amateur satell ite. To qualify for the
special endorsement, all QS L cards sub
mitted must confi rm two-way QSO via
sate ll ite . The award is available to all
licensed amateurs and club stations. All
contacts must have been made from the
same callsign area, but not necessari ly from
the same location. QS L cards must be
submitted as proof of two-way contact with
each of the ten USA amateur radio call
districts. KH6 counts as the sixth district,
KL7 as the seventh . Each QS L must show a
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postmark or QSL bureau marking, or must
be accompanied by the origina l enve lope in
which it was mailed. There is no minimum
report, but a signal report is required on the
card. Send cards and $1 or appropriate IRCs
to award manager Bill Welsh W6DDB, Lock
heed Amateur Radio Club, 2814 Empire
Avenue, Burbank CA 91504, USA.

WVE Satellite Award
Sponsored by the Northern Alberta

Radio Club, this award (Worked Canad ian
VE Call Areas Via Amateur Sate llite) is
designed primarily to develop a greater
interest in amateur satellite communication.
WVE stations must contact any four
Canadian call areas (VOl, V02, VEil, 1, 2, 3,
4, 5, 6, 7, 8) via amateur sate ll ite . DX
stations, including KH6 and KL7, must
contact any two. Only contacts after Jan
uary 1, 1973, will count. An application will
consist of the required QSL cards accom
panied by a fee of 25 cents for WVE o r o ne
IRC for DX stations. Include sufficient
Canadian postage or IRCs if cards are to be
returned via registered mail. Send cards and
fees to the Chairman, Ray J. Nadeau
VE6SF, P.O. Box 52, Barrhead, Alberta,
Canada.

Washington Satellite Communicators Award

Th is award has been established by
WA7FVT to encourage QSOs with Wash
ington amateurs via sate llite . US and
Canad ian amateurs must work five stations
in the State of Washington, DX stations
must work three. Only contacts after March
1, 1974, wi ll count. Separate certificates for
AMSAT-OSCAR 6 and AMSAT-OSCAR 7
are available. The required QSL cards should
be submitted to WA7FVT together with a
fee of $1, which covers registered mail
return of the cards and certificate. Please
note WA7 FVT's new address: Tim Blair,
P.O. Box 2262, Tacoma WA 98401.

Hawaiian Satell ite Communications Award

Sponsored by KH61HP (ex .W7EOT), this
award promotes two-way com munication
with Hawaiian amateurs via satellite . The
required KH6 contacts vary with your loca
tion, as follows : Stations located in WAZ
Zone 5, plus W8, VE3, ZL and VK must
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have one co nfi rmed QSO; those in Zone 4
(minus W8) or Zones 6, 7 or 25 must have
two confirmed contacts; all o thers must have
three. QSOs must be dated January 10,
1974, or later. QS L cards showing two-way
sate ll ite contact are require d, and should be
submitted to KH 61HP with a fee of $1,
which covers registered mai l re turn of the
cards and award. The address is Stephen M.
Carson, 1624 Kaweleka St., Pearl Ci ty HA
96782, USA.

CQ OX Award Sate ll ite Endorsement
Sponsored by CQ Magazine, this endorse

ment is offered to holders of CQ CW and
SSB OX Awards for working 50 countries
via amateur satellite. All QSL cards must
show two-way sate ll ite QSO using the same
mode as the origi nal certificate; e.g., if you
hold the CQ CW OX Award, all sa telli te
QSOs mu st be via two-way CWo All contacts
must be on or afte r Novem ber 15 , 1945, but
be advised th at any cards submitted showi ng
date s before OSCAR 3's launch (March 9,
1965) are most care fully scru tinize d! Rules
are, in all o ther respects, the sa me as those
for the basic CQ OX Awards. Contacts made
via any ama teur sate ll ite are equally accept
able . Complete rules and applicat ions are
available by sendi ng a business size SASE to
the CW OX Editor, WA6GLO, P.O. Box
1271 , Covina CA 91722, USA. Although
seve ra l amateurs, including VE2BYG,
K1HTV, W2 BXA, G310 R and OH2RK, have
worked more than 50 cou ntries via satellite,
this award has ye t to be won because of the
single-mode requirement and also because of
the need for the prospective win ner to
qualify for the basic (HF) award itself. It can
be done, bu t it 's tough !

More satell ite opera ting awards will
undoubtedly be originate d as the need for
them develops. For example , no amateur has
yet worked all six continents via satellite,
although many in certain parts of North
America have worked five . The first OXpedi·
tion to the right part of easte rn Siberia will
certainly receive a much-needed warm
welcome when the y return home. As fo r me,
I am wai t ing for someone to sponsor an
award for confi rming 49 states - either that,
or move Hawaii closer to New Jersey!

. _. K2QBW
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NEW NEW NEW
MX1A MX1A

$47.50 $47.50
MINI-MIXER

This is a pl u g in u nit t o replace the first mixer
in Collins 755-1-2-3 . Desig ned t o e lim inate a ll
but the strongest (nex t door ) c ro ss modu lat io n
in t he 5 lin e. It uses t he latest in FET design . If
not satisfied, money refunded .

Designed Built Backed
by ....

ANTENNA MART
BOX 7 RIPPEY, IOWA 50235

"'WORLD OSL BUREAU
5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREA U to hand le a U of
yo u r QSLs t o a nywhere ; ne xt d o o r . t he n e xt
s ta te . the n ext coun ty ) the whole wor ld .
Just bundle them up (p ease arra n ge alp ha-
b eticallr) a n d se n d them to us wi th p ay-
ment 0 6t each .

• ..
Touch pads an d enclosures -
Novice gear and used equipmen t . . .

11i1r TEN-TEC SALES

Communications Specialties
9 7 A msterd a m Av e.• War wic k RI 0 28 89

Phone : 401·73 8· 3287
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IC-22A The front panel and control locations have been changed to make
the le-22A even better lookin g and eas ier to operate . The new
design allows the use of larger channel numbers which may be

viewed from the left side or right side by reversing the window position and install ing a new
dial. (opt ional at nominal cost)
In side is the same high quality radio construction a nd engineering that has made the IC-22 th e
most reliable. most popu lar two meter crystal controlled set on the market.
When vou join 22 channels of capacity (five supplied) with the unexcelled performance of
helical RF f iltering in the receiver front end then add solid state T-R switching you get one
great radio for your money . All the great featu res that made the IC-22 so desi red are sti ll
there . lnclud.ng . 1 watt/ l0 watt switch opt ion, t ri mme r capacitors on both receive r and
transmitter crystal s plus a 9 pin accessory jack with the discriminator already wi red for
frequency calibrat ion

Bob Smi'C:h Elec'C:ronics
1226 9t h Ave. N., Fort Dodge, Iowa 50501



Gary L. Tater W3HUC
7925 Not tin gh am Wa y
Ellicott City MD 21043

ere~ Oscar?

K nowing when AMSAT·OSCA R 7 is
within range of your station is perhaps

the hardest part of communicating via
sate llite, but it isn't rea lly th at hard once
yo u have done it a few times. This artic le
makes it even simpler by allowing you to see
at a glance when the satellite will be avail
able to you.

It is relatively simple to keep track of the
evening orbits. An art ic le that appeared in
the Fe bruary, 1975, issue of 73 Magazine,
page 54, discusses how in detai l. Briefly, if
you live in North America, all that you need
to do is to check th e ..AMSAT News"
co lumn in 73 Magazine, or o btain orbital
info rma tion fro m AM SAT at Box 27, Wash·
ington DC, 20044, fo r the time that t he
sate ll ite will cross the equator heading north
bound that evening. Remember, t hese orb its
listed are th e first orbit o f the Greenwic h
day (refere nce o rbi ts). which means you
must use the next day's date . Depending on
how far north you live and how far east or
west of you the sate ll ite crosses the equator,
you should begin to hear signals fro m fo ur
to ten minutes afte r the crossing.

You 'll no tice that only one orbit pe r day
is listed. Thus, it is up to you to determ ine
the remai ning orbits by addi ng 115 minu tes

JULY1 97 5

and 28.75° west for eac h orbit. If you
perform this addit ion six times, you'll see
that the satellite crosses the equator on the
other side of the earth and will be in range
of your sta tio n as it comes down from the
North Pole.

For example, if the first orbit of the
Greenwich day occurred at 0005Z, it would
cross the equator at 51 degrees west lon gi
tu de . The equator crossings fo r t his day
would be as fo llows:

.u: Time Degrees WestOrbit -r

1 00052 51
2 0200 80
3 0355 108
4 0550 137
5 0745 166
6 0940 195
7 1135 223
8 1330 252
9 1525 280

Stations in eastern Nort h America wou ld
fi nd orbits one, two and perhaps t hree,
which are ascending node (northbound)
passes, usefu l for sate llite communications.
Later in the day, three more o rbits would be
useful to these same sta tions - orbits 7, 8
and 9. Since the sate ll ite crosses t he equa tor
heading northbound at the equator, the
sate ll ite becomes available for North Amer-

5 1



,

Ref erence

Orbit
Morning

Southbound

GMT

0159
0150
0140
0130
0120
0110
0100
0050
0040
0030
0020
0010
0000

o
W Longitude

79
76
74
72
69
66
64
61
59
57
54
52
50

GMT

1428
1418
1408
1358
1348
1338
1328
1318
1308
1258
1248
1238
1228

o .
W Longitude

86
83
81
79
76
73
71
68
66
64
61
59
57

Ascendi ng Node Descending Node

Table 1. Translation fOl OSCAR 6 and OSCAR 7 descending node
orbits. Accuracy is + 1 .

ican amateurs as it comes down from the
North Pole. Thus, orbits 7, 8 and 9 in this
example are called descending node orbits .

It 's a simple matter to calcu late where the
satelli te wou ld cross the equator on this side
of the world for the seventh orbit :

.. _W3HUC

In this equation, the 14 degree term
represents the degrees the earth turns while
the satell ite moves from the equator to the
North Pole and back to the equator.

There is no need to calc ula te each of the
orbits and the translation eve ry day, as was
done above to determine the desce nding
node passes. Table 1 is a handy loo k-up chart
that provi des a translation fro m the north
bound reference orbit to southbound orbits
for the next mornin g. The table is particu
larl y handy for the easte rn United States. If
you live in the far west, yo u might want to
extrapolate the tab le to ru n from 0200 GMT
to 0400 GMT.

To use the table, you need simply to
determine the reference orbit for the appro
priate Gree nwic h day. The n use the corres
pondi ng time in the southbound column
that the satellite will cross the equa tor
travel ing southboun d. Abou t 20 to 25
minute s earlier you should acquire signals. If
this pass is ove rhead or east of you, another
pass that should be ava ilable to you can be
found by adding 11 5 mi nutes and 28.75°W
to the one you just looked up, just as you
did to the reference orbit for the even ing
passes.

From the above example, the first useful
descending node pass from the table for the
day wi th a reference orbi t of 0005Z would

o
be 1233Z at 58 W. Another pass would
occur at 1428Z at 8~W. It 's as simple as
that!

28_ 750

2

WE'RE FIGHTING
INFLATION / _
NO PRICE RISE INA75---.

FOR FREOUENCY
STABILITY
Depend on JA N Crystals . Our la rge stock 01quartz
crystal materials and components assures Fast
Delivery from us !

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 13IU) . . $4.50
1000 KHz (HC 6/U) . . . . . . .." 4.50

Alm ost all CB sets, TR or Rec ..... , , , , $2.50
lCB Syn thesizer Crystal on request)

Amateur Band in FT·243 , ea . $1 .50
... ......... . .. . 4/$5.00

SO·Meter. $3 .00 ( 15O-meter not avau.)
Crystals lor 2·Mefer, Marine, Scanners• • te. Send
lor Cala log.
For 1st class mail. add 20' per crystal , For Airma il,
add 25 ' . Send check or money order. No dealers,
please.
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K. O. Learner II K9PVW
RR 5 Box 307
Kokomo IN 46901

and

w. A. Kotras K9H VI
2809 Westbrook Ct.
Kokomo IN 46901

Oscar RTTY Converter

T here are many fi ne RTIY termi nal
units, suc h as the ST-6, th at can be

used to copy the RTTY teletype telemetry
from AMSAT-OSCAR 7_ However, if yo u do
not plan to work RTIY butare interested in
receiving RTTY fro m the satellite, the n the
simple te rminal un it prese nted here may be
wha t you need.

Space-Only Keying

To conserve power on AMSAT-OSCAR 7,
the RTIY is transmitted as space-only

keying. Although t he space-only trans
rrussron technique of the syste m may seem
unu su al, it has th e adva ntage of redu ced
power consumption compare d to the 100%
power duty cycle of conven tional RTIY.
Fixed station applications of RTTY can
to lerate high power consumption, but in a
space satelli te the power available from the
sola r arrays is at a premium, In addition, t he
space-o nly keying allows a much simpler
terminal unit to be used to conve rt t he audio
signal into th e pulses requ ired by the pri nte r.

POWER
SWITC....

•

,
JUL

•

~ H IGH VOLTAGE LooP SUPPLY

'00' 125Y <
I
* ~OO"F '0' ° 12 Y H Y

FUSE aeov ,W
PA I"lTEA

v~ A
2 T~0 2,TI( 1500
' ow •

" '"
2 "1 4 403

nc FA IR CMI LD - rav*/... F
I'"T8 12 12 2

... 1'"
!::> M JE 34 0 e ron ~

'" " . ..-AE GULATOR 16YDC DATA
INY EAT -T~YSWITCH '" s.

- rav
TE-

" ,OP- AMPS ARE LMT4 I CN - 14
'"PIN II · ° 12 Y

PIN6 - GROU ND ° 12 Y ~N2222 0'
'0'

2 .TI( S. 5,

2N440 1m
8 ,2 1(

32!l. : 6 000 IOOO p l'"

I N2 70 • ,
UDIO - ./'...J'.....

;;J,
101001( 'OOK • sNPUT lOOK '" •

. I...F
,

~ .0 3 3..F

~• '"° 12 Y • -
IN2TO 4 70K ,0 3 3.. 1'"

"" T3 ,3 ...1'" 'OK
22...F 20Y

SYMME TRY A OJ UST

•
v

A,

Fig. 1.

JU LY 1975 53



Results
AMsAT-OsCA R 7 is curre ntly being

operated in the Telety pe telemetry mode
when the spacecraft is in Mode B. This
means that the RITY space-only 145.972
MHz beacon is avai lable to amateurs on
alte rnate (even) UTC' days of the year. This
configuration is ground commandable and
may vary with other developments of space
craft hardware .

Results wi th this si mplifie d TU have
been quite good. Many AMsAT-OsCAR 7
passes have been printed , and punched paper
tape has been prepared for computer pro
cess ing for AM sAT by W3 HC F. Of course,
rece iver tuning is somewhat cri t ical, since
the approximate ly 6 kHz of Doppler shift is
several times the 400 Hz bandwidth of the
receiver. The envelope detector is less fre
quency dependent than the CW filter of the
receiver. I f the receiver audio tone is aud ib le,
the print quality wil l be good.

The te le metry data retu rne d by AMsAT
OSCAR 7 is both interesting and educational
and is easily obtained using this TU configur
at ion.

'UTC - Coordinated Un iversal Time.

... K9PVW, K9HUI

Hoff , W6FFC, " The Mainl i ne ST-5 RTTY Demod
ulator", Ham Radio, September. 19 70 , p. 11.
Hoff , W6FFC, ' 'The Mainli ne ST-6 RTTY Demod
ulator", Ham Radio, January, 1971 , p . 6.
Webb, W4FQM, " Phase-Loc ked Loop RTTY
Terminal Unit", Ham Radio, January , 19 72 , p. 8.

REFERENCES

op-amp used as a comparator. This stage
then drives a two stage driver and a high
voltage loop keying circui t of co nve ntional
design.

Only one adjust me nt is necessary for
proper operation. This is the "symmetry
pot", which establishes the switching point
of the comparator. The ideal alignment
method is to adjust th is po t for a sy m
metrical mark and space ele ment time of 22
ms. A space-only signal source can be
obta ined by tape recording the AMsAT·
OSCAR 7 RITY transmissi ons. In lieu of a
cali bra ted scope, the "sy mmetry pot" may
be adjusted for best prin ting.

•

.x{ II.".:_,_: .:.,...ca
" 617-536-8777

WFSun 12pm- 6pm EST
TTHSat 6pm-1 2am EST

or write
E'ihH1S E. 5:LlERS
Post Offlee Box 73
Boston. Mass 02215

The Circuit
The usual T U consists of circuitry to

discriminate between the mark (2125 Hz)
and space (2975 Hz) to nes received. Since
only one to ne (space) is received, it is
necessary on ly to determine if the tone is
present or absent. A si mple envelope
detector may be used for this purpose.

Since only a single fre quency is being
received, the sta tio n receiver may be
operated in the CW or narrow fil ter mode,
thus increasing the signal-to-noise ratio by
significantly reduc ing the bandwidth. Any
rece iver with a 400 Hz bandwidth CW fi lter
can be used. The receiver should be tuned
for an audio ou tput of 1 kHz.

The 1 kH z audio output of the receiver
with good SiN ratio is then converted to a
vary ing dc voltage by an enve lope detector.
This signal is then amplified by a 741
op-amp stage and drives an additional fi lter
having a high level output for the space
condition and a low level output for the
mark conditio n. The slow ri se and fall times
of the varying vo ltage are converted to the
on/off keying signals by means of a 741

A
NEW

DIRECTION
in the

BUYING & SELLING
of

AMATEUR RADIO GEAR.

BLJYB1S E. ~LU:RS
ham radio brokerage

t IMMEDIATE REFERRALS
(without the delays of
clas sified advertising)

t REFERRALS IN CLOSE
GEOGRAPHICA L VICINITY

t NO CHARGE TO BUYER
WHATEVER

t 10% SELLERS FEE PAID
ONLY IF A SALE IS
ACTUALLY MADE
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$19995

$17995

AMER ICAN MAD E
Q UALI TY

,••n" .,.-'---" r .... ' '"-.'n' i1Pf! r:U?9'
: ,.., " I .~~~,~

"
:--" J \....-", ' , ..

SPEC COMM 5 12
5W 12 channels

SPEC COMM 560
5W 6 cha nnels

EX TREMEL Y VERSA TILE-
OVER THE SHOULDER. MOBILE , or
FI XED with Plug-In/Clip-On Accessory
Modules. No messy wires or ca b les to
connect!

MB·'

~KbURICAAD-

SPECTRUM COMMUNICATIONS
BOX 140, WORCESTER PA 19490 (215) 584-6469

--=--=--

- 2 ME TER FM-

• LARGE SCALE USE OF IC, f or
superio r performance a t lo wer cost!

• Th e HOT CARRIER DIODE
MIXER vir tua lly eliminates inter
mods & rcvr , ove rload!

• 5 TIMES THE POWER of the usual
1 Wt. portables!

BUY FACTORY DIRECT AND SAVE!
100 DAY FULL WARRANTY - 100% Moneyback Guarantee 

10 Days - You can't lose!

See Review A rticle in April 73 Mag. - Send Card for Da ta Shee t.

Accessory Modules: Features
• Clip-on battery pac k - Nicad - complete with • Uses inexpensive T R· 22 xtals • Reverse

charger, w hip a nte nna a nd carry ing st rap - polari ty protect io n • Fina l transistor fully
heavy duty Nicads (no t those pe nligh t size protected . Large 3" speaker for good sou nd .
cells ). Cli p-on and automa tically connec t ! Fro nt and rea r a nte nna jac ks . 146 .5 2 crysta ls
$79.95 IBP-1) supp lied . Clip-on accessory modules. Light-

• Clip-on ac supply - automa t ica lly interc on- weigh t - 2 Ibs • Size 2%x6xS" • Electronic
nects w he n y ou clip o n - uses newest ty pe high T / R - no clicking relay • Battery voltage
efficiency transfo rmer and IC regu lato r. $ 44 .95 indicator. Cera mic mic - non stea lable .
(AC-l) Fan tastic squelch ci rc uit - fast. Extre mely

• Clip-on 25 Watt a mp li fier - automatica lly sens it ive MOSF ET f ro nt end, O.3uV for 20dB
con nects to po wer a nd d . Full y protected from Ot. • Trim mers o n all crysta ls . Very easy to
shorted o r o pen a nte nna . $84 .95 (BA-1 ) serv ice • Incre d ibly sha rp i-f at least -80d S @

Xtals ±o.OOl% (any fre quency ). No chg. fo r ±30 kHz . Single Co nversio n Hcvr, - superio r
factory installation. $ 4.95. to dua l conv. designs fo r spur ious resp. rej ec-

. I_ _ _ nom,:111: PENNSYL VANIA Resi den ts add 6 %sales tax. I nclude $3.50 shipping.

.. - . SCR - 100 Repeater Receiver Board -
Grea tly reduce or eliminate "desense ,. or intermod prublems! WI lu V
received sig•• desense just begins @ about 60K u V. and is only slightly
not iceable @ tOOK u V (+600 k Hz) ! 0.3u V/20dB Qt. - 80dB (min.) @ +30
kIIz. $89.95.

TIutf(fJ .~
SPEC COMM 512/560-----
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.... .,

• • • • • • • •

$29.95 each
Wired and tested, complete wi th
K-1 element

56

communicCltionl IpeciClli/tl
P. O. BOX 153

BREA, CALI FORNIA 92621

17141998·3021

K-l FIELD REPLACEABLE •
PLUG-IN. FREQUENCY
DETERMINING ELEMENTS

$3.00 ea ch
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Gary L. Tater W3HUC
7925 Nottingham Way
Ellico tt City MD 21043

How You Can
Take Oscar's Temperature

What Is Available

T here are twenty-four para meters trans
mitted by the Morse code te lemetry system

H ave you ever wondered what the
te mperature inside AMSAT-OSCA R 7

is? As the sate llite has been in or bit since
November 15, 1974, perhaps you want to
know how the batteries are holding up. The
answers to these and many other facts about
the status of OSCAR 7 are readil y available
to you from the CW signals transm itted by
the beacon transm itters on the sate llite. Best
of all is the fac t that all you need to ge t
started is a ten meter receiver and the abil ity
to copy numbers in CW'

Total Solar Array cur (mA)

+X Quadrant cur (mA)
-X Quadra nt cur (mA)
+Y Quadrant cur (mA)
-Y Quadrant cur ( mA)
70/2 Pwr O ut (W)

24 Hr Clock Time (hrs)

Bat. Charge-Discharge cu r (mAl
Bat. Voltage (volts)
% Bat. Voltage (vol ts)
Bat. Charge Reg #1 (vol ts}

o
Bat. Temp ( Cl

o
Base Plate Temp ( Cl

o
PA Temp 2/ 10 Transpo nder ( C)

o
+X Facet Temp ( C)

o
+Z Facet Temp ( C)

o
PA Temp 70/2 Transponder ( Cl
PA Emitter Cur 2/ 10 (mA) 0

70/2 Transponder Modulator T emp ( C)
Instrument Switc hing Regulator Cur (mAl
Hf Pwr Out 2/10 Transponder (mW)
Rf Pwr Out 435 Beacon (mW)
Rt Pwr Out 2304 Beacon (mW)
Midrange T LM Calib rat ion (volts)

CHA NNEL

l A
l B
l C
10
2A
2B
2C
20
3A
3B
3C
30
4A
4B
4C
40
5A
5B
5C
50
6A
6B
6C
60

PA RAM ETER

o n board OSCA R 7. Table 1 li sts these
channels and the parameter each cha nnel is
measuring. As you can see, th e first five
channe ls ind icate the curre nt in milli amperes
from th e solar cells th at ge nerate th e power
for all of the systems o n OSCA R 7. Channel
2 B mo nitors the po wer ou tput of the trans
mitter for the 70 centimete r to 2 meter
transponder. The next chan ne l, 2C, increases
by o ne cou nt every 14.4 minutes and is used
to show tha t the spacecraft twenty-fo ur
hour clock will sw itc h t he sate ll ite between
the two transponders at OOOOl . Channels 2 D
through 3C can te ll you the status of the
batteries. Temperatures a t stra tegic places in
OSCAR 7 are mo nitored by channels 3D
thro ugh 5A and 5 D. The remaining channels

EQUATION

IT = 29.5N
I+X = 197 0-20N
LX = 1970-20N
I+y = 1970-20N
Ly = 19 70-20N

2
P70 /2 = 8 11-.01 N)
t = .253N
IB = 40 (N-50)
VBAT = .1N+6 .4
V%B=·l N
VCRI= ·15N
T BAT = 95.8-1,48N
T BP = 95.8-1.48N
Tl 0M = 95.8-1,48N
T+X = 9 5.8-1,48N
T+Z = 9 5.8-1,48 N
T2M = 95.8-1,48N
11 0M = l' .67N
T MOO = 95.8 -1,48N
II SR = 11 + .82N
P2/10 = N

2/
1.56

P435 = . 1N2+35

P2304 = .041N
2

VCA l = .0 1N

JULY 1975

Table 1. Morse code telemetry chan nels.
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measure emitter currents of power amplifier
stages and power outputs of several of the
transmitters on board. An analysis of each of
these channels is available in an article listed
in the references.

Frequency
The Morse code telemetry system is

available to you on 29.500 MHz. The ten
meter downlink for OSCAR 7 covers the
frequencies from 29.40 to 29.50 MHz with
SSB activity below 29.445 MHz and CW
activity above 29.455 MHz. Amateurs in the
CW segment usually leave a five kilohertz
guardband below the beacon, so you should
have no trouble finding it.

The 29.50 MHz beacon is always on when
the two to ten transponder is on (Mode A).
This occurs on odd days (GMT) of the year.
On the even days of the year the seventy
centimeter to two meter transponder (Mode
B) is on and the 29.50 MHz beacon is off.

How It Is Done
The first thing you need to do is to

determine when the satellite will be within
range of your station. The references list
several articles that explain when to listen.
When you begin to hear stations in the ten
meter downlink, tune your receiver to 29.50
MHz and look for a carrier that transmits
only numbers.

After copying the numbers for a few
minutes, you will see the following pattern

•emerging:

1xx 1xx 1xx 1xx 2xx 2xx 2xx 2xx 3xx
3xx 3xx 3xx etc.

Table 2 lists the six lines of Morse code
telemetry in a convenient format in case you
miss some digits due to fading or QRM. The
first digit and its placement indicates the
channel number (1 A, 1B, 1C, etc.) and the
two remaining digits provide the information
we are looking for.

Data Conversion

Hopefully, by the time the satellite is out
of range you will have copied data on each
channel several times. Take the last two
digits of each channel and substitute this
value for N in the equations in Table 1. For
example, let's assume channel 3D read 51.

58

A B C D

1 lxx lxx lxx lxx

2 2xx 2xx 2xx 2xx

3 3xx 3xx 3xx 3xx

4 4xx 4xx 4xx 4xx

5 5xx 5xx 5xx 5xx

6 6xx 6xx 6xx 6xx

Table 2. The six lines of OSCAR 7 CW telemetry.

The equation for 3D battery temperature is:
Tbat = 95.8 - 1.48 N ("C)
Tbat = 95.8 - 1.48 (51)
Tbat = 95.8 - 75.48

o
Tbat = 20.32 C
As you can see, for this example the

temperature of the battery is essentially
room temperature, which is quite often the
case. If you copy this telemetry for several
passes, you will see that some channels
remain relatively constant while others vary
considerably.

Helpful Hints
Should fading occur while you are copy

ing the beacon, there are several landmarks
that you can use to identify what channel is
coming up next. After channel 6D, the
telemetry system sends "HI HI" and starts
the entire cycle again. If you copy a channel
that reads 200 and the satellite is in mode A,
then it's most likely you have just received
channel 2B, as this is the value transmitted
when the 70/2 meter transponder is not in
use.

Because telemetry reports are used by
AMSAT to chart trends in the satellite's life,
you should submit the data you collect
along with such pertinent information as
orbit number, date, time, signal strength and
your receiving equipment to AMSAT, Box
27, Washington DC 20044. If you enclose an
SASE you will receive two months of orbital
data.
References

Kasser and King, "OSCAR 7 and its Capabilities",
OST, February, 1974, p. 56.
King, "AMSAT-OSCAR 7 Final Telemetry Para
meters and Equations", AMSAT Newsletter,
December, 1974, p. 4.
Tater, "CO OSCAR 7," 73, February, 1975, p. 54.
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Alan L. Bridges WB4 VXP
2754 Pine Hill Dr. N W
Kennesaw GA 30144

Really Zap Oscar
with this Helical

Part 011 1'

T he helical a nte nna has been around
since the 1940 's or earlier - it was

inve nte d by Dr . John D. Kraus, who has
written many papers on helical an tennas and
their properties [1 ]. The hel ical beam
antenna or the axia l mode helix has seve ral
unu sual charac ter is t ics whic h make it
desirable for u se in amateur satell ite and
spa ce com m u n ications. Th is antenna
operates as an end-f ire or beam antenna an d
gen erates circularly polarized radiat ion . This
type of radiati on pers ists over a 2-to-1 range
in frequency, while the gain is nearly maxi
mum over th is ran ge. The gain and the beam
width , as well as o ther charac te rist ics of the
ax ial mode hel ix, de pend upon the number
of turn s; the more tu rns, the higher the gain
and co nsequently th e narrower t he beam
width. The axial mode heli x can be used in
designing a versa t ile, high performan ce
antenna system since one can ac hieve right
circular, left circular, an d linear polarizations
with hel ices. With sate ll ite co mm un ications
becoming a n importan t facet of amateu r
radio (especially wi th OSCAR 7), an array of
helices for both 2 meters and 70 centi meters
with moderate ga in was bu ilt du ring the
spring and summe r of 19 74 . The an tenna
array, which is sho wn in th e photos, consists
of four a ntennas in to tal , with a pa ir of

JULY1 975

helical beam anten nas, of opposite sense, for
both 2 meters and 70 centi meters, so that
right circula r, left circ ular, and lin ear polari
zations can be selected.

If beam antennas are used with amateur
radio communications sate llites, such as the
OSCA Rs, then one must be able to "trac k"
or fo ll o w t he sate lli te by using azimu th
elevatio n rotators . A narrow beamwidth or
high gain anten na ma kes the trac king more
d ifficult, as a narrower beamwidth requires
greater point ing an d track in g accuracy; when
desi gn ing moderate to h igh gain narrow
bea mw idth antennas, th is po int m ust be
kep t in mind. It was my be lief tha t th e
numbe r of t urns for a helical beam an tenna
for use with th e OSCA R 6 & 7 sate ll ites
should be between 6 and 8 turns . Thu s a
desirable gain and half-power beam width are
of t he order of 10 to 15 d Bi and 4 5 to 50
degrees, respective ly. Wi th the assistance of
Cliff Burdet te WA8GRE , I have made
antenna pattern measure ments that indi
cated a half-power beam wid th of 39 degrees
a nd a gain of 16 dB ove r a hal f wave d ipole
fo r an 8 turn helix designed fo r 70 em and
tested at 445 MHz. A hel ix of m ore th an 8
turns represents a gain too high to be used
for amateur sa telli te co mmunica tions (i C.,

th e beam width would be too narr ow), unle ss
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The an tenna array completed and installed on the tower. Th e 70 em helices are at the
top, with the 2 m helices at the bottom. Each pair of helices are of opposite sense. The
conduit or horizontal boom on which the elevation rotor is mounted is 10 feet long,
making the size of the array about llxll feet.

very prec ise, au to matic tracking is available.
There are, of course, cer tai n tra deoffs

that have to be ma de in using h igh gain
ante nnas for OSCA R 6 and 7, as using an
omnidirec tio nal, low gain antenna with an
effec tive radiated power of 80 to 100 Walts
is recommended and, in fact, does not
p resent the pro blems assoc iate d with
successful track ing of sate ll ite passes. But
build ing and experimenting wi th heli cal
beam antennas has been most enjoyable.
This art icle describes the helical beam
ante nna, its design para me te rs and charac
teristi cs, th e basic design, construction and
install ation of the helices that I have bu ilt,
and ante nna ran ge measurements and results.

Circular Polarization

A brie f discussion of circ ular polari zation
and the nomenclature used in describin g the
polari zati on and sense of the heli ces is
necessary. Circular polarization is desired for
space and satelli te communications since

60

periodic fading, due to the Faraday Effect as
well as tumbling of the satellite, is e n
cou nte red in trans-ionospheric propagation.
Linear polarization is not desirable because
of a periodic rotation of the polari zation of
the radio wave (known as Faraday rotation)
as it passes through the ionosphere. For
instance, a horizonta lly polarized antenna
would receive very littl e energy from a wave
th at was in itia ll y horizon tall y polarized but
that had become vert ically pol ari zed afte r
travel ing throu gh th e ion osph ere.

Wi th linear a nte nnas the electric vector of
t he electromagnetic wave radiated from t he
antenna is parall el to itself) i.e. on a fixed
line at all times, whereas in the case of
circ ular pol arization the elect ric f ie ld vec tor
rotate s conti nuously arou nd an axis in the
direction of propagation, that is, describes a
circ le . Fig. 1(a) shows how linear polariza
tion maps out a Iine on a plane normal to
the di rection of propagation, while Fig. 1(b)
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SETTLING FOR LESS THAN MAXIMUM LEGAL POWER - even when you really need it to
bore through a pileup or hang onto a ragchew frequency? Every ALPHA linear, from the least
expensive ALPHA 74K to ',HE UL TlMATE" ALPHA 77D, easily handles a solid kilowatt of
continuous average dc input ... in any mode including slow scan and teletype. (Most
competitive tabletop amplifiers have power supplies capable of no more than 400 to 500 watts
continuous average power. CHECK THE SPECS!)

WORRYING THAT YOUR OLO LINEAR WON'T HANG TOGETHER through a long, tough
contest weekend . . . or thirty minutes of " Key-cl ow n" time on SSTV ? Every ALPHA is
specifically designed for that kind of heavy service. That 's why they have rugged Hipersil®/solid
state power supplies, Eimac ceramic tubes, ducted-eir circulatory cooling, and top quality
throughout.

FIDDLING WITH TUNING AND LOADING KNOBS every time you cha nge bands? With the
exclusive "No-tune-up" ALPHA 374 you simply flip the bandswitch and start talking. Pretuned
bandpass output filters do the tuneup for you. . . instantlyl And precision controls in the
ALPHA 77D can easily be returned to any previous setting in a few seconds.

PUTTING UP WITH AN OLD-STYLE CONSOLE THAT'S TOO BIG and heavy to put where you
really want it? Every ALPHA model is self-contained in a handsome, designer-styled desk-top
cabinet that sits right at your fingertips without monopolizing operating space . . . and can be
handled by one man.

ALPHA linear amplifiers by ETQ - an investment in performance .. pleasure , and convenience. See
your dealer or contact ETO direct for full details, top trades.. and prompt delivery . ALPHA 74K,
$695; ALPHA 274, $995; ALPHA 374, $1295; THE UL TlMATE, ALPHA 77D, $2695.
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Fig. 1(a). Illus tration of waves of linear polariza
tion.

* Recomme nded polari zations for work ing OSCAR 7:

POLARIZATI ON SENSE

Fig. 1(b ). Illustra tion of waves of circu lar po lerize
tion.

the order of 1 wavel ength (0.7 5 "- < C,,- <
1.33 "-, where C,,- is the circum feren ce in
wave lengths) , the heli x radiates in the axial
or beam mode. This particular mode
produces radiation that is maximum along
the axis of the heli x and that is circularl y
polarized . A broads ide or omnidirectional
pattern can be obtai ned with o ther dimen
sions, but since we are mainly interested in
the beam mode we will not discuss the other
modes [1 ,2]. The pattern shape, circular
pol arization, and terminal impedance are
relatively stable over a wide fre que ncy range.
Basicall y, the axi al mode is generated by
using a ground plane or sc ree n refl ector
mounted behin d the hel ix conductor or
driven ele me nt and fed by a coax ial line as
seen in Fi g. 2(a). The dimensions associated
with the heli x as seen in Fi gs. 2(a) and 2(b)
are:

D = Di ameter of the helix
S = Spacing between tu rns
a = Pitch angle =Arctan (~)
L = Length of 1 turn
n = Nu mber of turns
A = Axial le ngth = nS
d = Diameter of co nducto r
g = Distance of ground plane to fi rst turn
G = Grou nd pl ane diameter

If one turn of the hel ix were unrolled on a
flat plane the circumfere nce (1TD), the
spac ing (S), the tur n length (L), and the
pitch angle a are related by the triangle
shown in Fig. 2(b ). Since the turn length L
equals:

r .c.p .
r .c.p.

Receivi ng

Lc.p.
r.c.p.

Tra nsmitti ng
MODE
2m to 10m (AI
70cm to 2m ( B)
435.1 MHz beaco n

shows how circular polarization maps out a
circle. Detail ed discussio ns of circ ular polari
zatio n ca n be found in References 2, 4, 5
and 6. Circular pol arization can be ge nerated
by various methods, the most common being
crossed li near ante nnas and helical ante nnas.
The hel ical antenna is preferre d si nce it has a
wid e bandwidth, non-critical dimen sion s,
and high unidirecti onal gain, whereas crossed
yagis, for instance, have narrow bandwidths,
critical di mensions and impedance-matc hing
problems. Here we are talki ng about either
right circ ular polar ization (r.c .p.) or left
circular pol arization (i.c.p.)*; alternately we
speak of clockwise or anticlockwise polariza
ti on whic h refers to the direction of rotation
of the approaching wave .

The axia l mode helix can be "wound" for
either LC.p. or l.c.p. , and linear polarization
is obtained by feeding a left -hand and a
ri gh t-h and helix in phase. Thu s a versat ile
system can be built around the bas ic helical
beam antenna.

Axial Mode Helix And Its Characteristics

The helix is a basic geometrical for m, and
can be described in terms of a conductor
wound on an imagi nary cylinder. The
diameter of the helix and the spacing
between each turn determi ne the perfor
mance and the radia tio n mode of the hel ix.
When the circ umference of the helix is of
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13 = 52 degrees,

Cx J nS x

where CX is th e circu mfe rence (ex pressed in
terms of free -space wavelengths) and SX is

the beamwid th. T he beamwidth is adopted
by measuring the beamwidth between the
points on th e pattern at which the power
density is half its maximu m value (i.e. 3 dB
down) . For the he lix the bea mwidth 13
between the half-power points is given by:

Fig. 2(b). Rela tion between circumference, spac
ing, turn length, and pitch angle of a helix.

Fig. 3. Half-power beamwidth of axial mode helical
antenna as a fu nc tion of the axial le ngth and
circumference in free-space wavelengths and also as
a fu nction of the number of turns for CA.= 1.0 an d

oa = 12.5. From Ante nnas, by John D. Kraus.
Co p yrigh t 1 952. Used with permissio n of
McGraw-Hill Book Com pany.

the optimu m dimensions fo r a helix with a
turn length of the orde r of 1.00 X can be
found. The dimensions used in general
design of a helical beam antenna, in terms of
free-space wavele ngt hs at the design fre
quency are as follows:

D = 0.32
S = 0.22
G ;;, 0 .80

g = ~ = 0.1 2 X

Other dimensions can be used, but in general
the dime nsions for the optimum helix are
those liste d above. These dimensions can be
found fro m the spaci ng-c ircumference chart
found in Reference 1 and also from the
spacing-d iameter chart fo und in Reference 2.
The co nductor diame te r can be from .006 to
.05 wave lengths, as the co nductor diameter
does not seem to critically affect the
properties and performance of the axial
mode helix when operating in the frequency
ran ge of thi s mode. Various materials can be
used for the heli x conductor or driven
element; here I used a co nduc tor of 3
stra nds of 12 gauge copperweld wire.

The characteristics of the axial mode
helix, suc h as the gain, half-power beam
width, axial ratio, and terminal impedance,
depend u pon the dimensi ons of the helix
and also o n the number of turns . In design
ing a heli x the gain and the bea mwidt h are
important parameters, and it is necessary to
consider how long the an te nna shou ld be,
i.e. the number of turns, and what the
optimum dimensions should be in order to
achieve t he desired gain and beam width .

When the radiated pattern of a un idirec
tional antenna is conce ntra ted into a single
major lobe, the angular width of the lobe is
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When the axial ratio approac hes unity the
polarization is nearl y circular; for n > 3,
circula r polarization should be obtained.

The terminal impedance is nearly a pure
resis ta nce fo r the heli cal beam an te nna, and
for a helix of 3 turns or more with 0.75;1. <
C;I. < 1.33;1., the terminal resistance is given
by (wit hi n ±20%):

R = 140 C;I. Ohms

2n + 1
2n

AR =

Gain'" 15 C2;1.nS;I., a power ratio;
Of, in terms of a decibel ratio:

Gain > 11.8 + 10 Log10(C2 ;1.n S;I.) dBi.
A graph of the power gain as a func tio n of
the number of turns and the circumfere nce
of the heli x is found in Reference 2. For 6
and 8 turn heli ces (C;I. = 1.00;1.) the gai n for
C;I. = 1.00;1. is 13.00 and 14.25 dBi, respec
tively, and for C;I. = 1.05;1. the gai n is 13.43
and 14.68 dBi respectively. These for mulas
do not take into account the effect of min or
lobes. Also, the gai ns quoted in Table 1 and
above are with respect to a circu larly pol ar
ized isotropic source.

The ax ial ratio is esse ntially the polariza
tion in the di rection of the helix axis and is
give n by:

Gain Gai n Gain
N 10' C;I.· 1.00 fa, C;I. = 1.05 fa, C;I. = 1.10

3 9.99 10.42 10.82
4 11.25 11.67 12.07
5 12.214 12.64 13.04
6 13.0 13.43 13.83
7 13.67 5 14.10 14.5
8 14.25 14.66 15.08

CATALOG

Table 1. Gain of Helix as a Function of C'A. and N.

the spacing. Th is for mula applies to hel ices
of turns n > 3, 0 .75;1. < C;I. < 1.33;1., and 12°
<a< 15°. The half-power beamwidth of the
heli cal beam ante nna as a function of the
axia l length or number of turns is shown
graphically in both References 1 and 2 . For
6 and 8 turn helices the half-power beam
width calcu lated from th is formu la, with C;I.
= 1.00 ;I., is approximate ly 45° and 39.8°
respectively.

The power gai n of the hel ical beam
ante nna, with respec t to an isotrop ic cir
cularly polarized source, is obtai ne d by
dividing the square of the beamwidth into
the number of square degrees in a sphe re,
and is iven b

GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT
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For a circumfe rence of 1.00 wavele ngth the
terminal resistance is approxi mately 140
Ohms . This requires impedance matching if
one uses 50 Ohm coaxial cable as feedli ne.
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Next month: Design, construction and
installation.
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INVENTORY REDUCTION SALE!!
Quantities are very limited on many items.

When calling, ask for Test Equipment Sales

The II1sl rumenls ~sted are surplus unless otherwise stated. Each Unl',5 sold as .s and every anemptrs made 10 assure completeness. While
most Inst ruments are operational . no warrantee IS Implied or stated. There IS a 10 day tnal pence 10; eacnmsuument which allows you to
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MILITARY TS·723B IU (HP 330B) DISTORTION
ANALYZER
This marvelous noise and distortion analyzer gives
accurate direct readings from 20 Hz to 20 KHz. Per
fect for measuring audio distortion. voltage level,
power output, ga in , dis to rtion of AM RF carrier ,
measuring hum and noise level and audio signal fre
quency. Blanketing the audio spectrum the TS-723
measures noise levels as small as 100J-LV and distor
tion as low as 0.1%. A wide-band 20dB gain amplifier
is built in as well as a VTVM with nine full scale
ranges from 0.03 to 300 volts and nine dB ranges
spaced exactly lOdB per range from - 12dB to + 2dB.
Residual frequencies are measured to within ~ 3% of
ful l scale value . TECO 'S special sale price is
only $125.00

LEEDS & NORTHRUP 5430 A (MILITARY ZM-4B IUj
RESISTANCE BRIDGE.
This advertised special is a portable. general purpose
wheatstone bridge designed primarily to measure re
sistances when locating faults which occur m conduc
tors used for communications systems and those
used for power transmission. It can also measure the
value of any fixed resistor . In add ition to the self
contamec galvanometer It has provision for external
null indicator and batteries . Measures resistance val
ues from 0.001 to 1,01 1,000 ohms, internal battery
power supply . Ratio dial multiplying values for rests
tance measurements and Varley loop tests are
1 /1000,1 /100,1 /10 ,1 /9 ,1 /4 , t . 10 and 100. Ratio
for Murray loop tests are Ml000. Ml00 and M10. Ac-
curacy is ~ 0.1 % of indicated resistance $75.00
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FREQUENCY MEAS
URING EQUIPMENT
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HP 524B COUNTER : DC to 10 MHz, 6 digit neon. 2
meters $95.00
HP 5240 COUNTER : DC to 10 MHz. 8 d igit
neon $145.00
HP 525B CONVERTER PLUG-IN: 110 MHz to 220
MHz $75.00

SIGNAL GENERATOR

ALFRED 620 SWEEP OSCILLATOR: 0 .5 to 1.0
GHz,N output at 10mWans $395.00
ALFRED 622BK SWEEP GENERATOR: Complete
unit covers 2-4 GHz range $395.00
ALFRED 623B SWEEP GENERATOR : Complete
sweeper co ers 4-8 GHz range $395.00
ALFRED 624B SWEEP GENERATOR: Complete
sweeper tor 8-12.4 GHz range $395.00
ALFRED 625B SWEEP GENERATOR : Complete
unit covers 12.4 to 18.0 GHz $395.00
ALFRED 642K SWEEP GENERATOR: Complete 2-4
GHz unit $795.00
DUMONT 404 PULSE GENERATOR : 1-1 00 KHz rep
rate , 0.02 to 100Jlsec pulsewrdm. 3V into 600 ohms,
D- SOdB artenuator $65.00
EH 1200 PULSE GENERATOR: 100Hz to 20MHz.
20V into 500 . t .ans rise at 2OV arlabte pw. dual
pulse $295.00
EH 121 PULSE GENERATOR: 10Hz to 10MHz, 4ns
rise =50V into son. Variable width with fixed 120ns
delay $295.00
FXR S771B TEST OSCILLATOR : 1.9 -4 .0
GHz $175.00
FRX C772A SIGNAL GENERATOR: 3 .95 to 8.2 GHz.
1D-100mW output, intemat square wave modulation.
external pulse and FM $195.00
GENERAL MICROWAVE 301 POWER SUPPLY:
Powers GMC noise generators in 501 series ..$20.00
GR 60SB STANDARD SIGNAL GENERATOR: 9.5
KHz to 30 MHz _ $100.00
GR 1208B UNIT OSCILLATOR: 65 to 500 MHz. re-
quires unit power supply $80.00
GR 1218A UNIT OSCILLATOR: 900 MHz to 2 GHz.
requires unit power supply $125.00
GR 1390A RANDOM NQISE GENERATOR :
30Hz·5MHz. 1V output ,$95.00
HP 205AG AUDIO OSCILLATOR : 20 Hz to 20
KHz $250.00
HP 205AH HIGH POWER OSCILLATOR: 20 Hz to
20 KHz 5 watts output into 50. 200. 600. or 50000 .
BuilHn attenuators. input and output meters. $275.00
HP (BOONTON) 207E UNIVERTER: Extends range
of 202 series generator $125.00
HP 616A SIGNAL GENER"'TOR: Di rect reading and
direct control from 1.8 to 4.2 GHz. The HP 616A lea
tures ~ 1.5dB cal ibrated output accuracy from
- 7dBm 10 - 127dBm. The output is directly calibrated
in microvolts and dBm with continuous monitoring .

1717 S. Jupiter Rd. GARLAND, TX. 75040

800-527-4642 toll free
In Texas Call 214-348-8800
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HICKOK 1890M TRANSISTOR TESTER: Measures
in-circuit Beta and Ain of transistors and leakage of
out-of-cfrcuu transistors , =5% Beta measurement
accuracy ,$75.00
MILITARY UPM-6B R.dar Test Set : For deck tes ting
of Mark. VIFF equipment $65.00
MILITARY UPM-12 SWR INDICATOR TEST SET:
Used to make impedance measurements in x-banc
waveguide equipment $150.00
MILITARY UPM417 SPECTRUM ANALYZER :
Military verston of Lavoie LA-18M , general purpose
spectrum analyzer covers 10MHz to 16 GHz.
TECO Price $595.00
POLARAO Rl00 KLYSTRON TUBE
TESTER: $100.00
POLARAD PJ-1 PULSE JITTER TESTER: .$125.00
POLARAD TSA SPECTRUM ANALYZER MAIN
FRAME: Resolution 2-80 KHz, dispersion 400 KHz to
25 MHz , sensu..... ity - 50 to - 95 obm. variable at
tenuator, built-in marker. Other plug-ins avanabre to
44 GHz From $150.00
SINGER SSB-3B SINGLE SIDEBAND SPECTRUM
ANALYZER: A comprehensi ....e communications sys
tem analyzer with f ve preset and one contmoousfy
variable sweep widths, 2Jlv sensitiv ity switch selecta
ble 50 or 600 ohm input impedance and resolution
....ariable from 10 Hz to 3 KHz Internal markers and
many features $1295.00
SINGER (TElESIGNAL) T A21 6B TEST SET :
Includes interconnect ing cable $155.00
SPRAGUE TCA-l CAPACITOR ANALYZER: $50.00
STELMA TOA-2 RTTY OISTORTION TEST SET:
lECO Price $20.00
VIDAR 720 FLUTTER ANALYZER: Se en operating
frequencies from 3.125 KHz to 200 KHz. flutter band
width Irom 31 2 Hz to 10 KHz. Built-in scope. solid
state unit $350.00

BECKMAN 7570 CONVERTER MAINFRAME :
Accepts 7570 series converter plug -ins to expand
basic range ot coun ters using he te rodyne
technique $35.00
BECKMAN 7571 PLUG-IN CONVERTER: 10 MHz to
110 MHz $25.00
GERTSCH FM-3 FREQUENCY METER: Measures
20-1000 MHz with 0.001% accuracy, generates over
same frequency $195.00
GERTSCH FM -4 FREQUENCY MULTIPLIER :
Measures and generates signals from SOO MHz to
12.5 GHz. requ ires 400-1 000 MHz dri .... i ng
source $295.00
GERTSCH FM -7 /DM-3 FREQUENCY METER:
Includes devIatlcn meter, measures and generates
si gnals from 20-1000 MHz with 0 .001 %
accuracy $795.00
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METERS OF ALL TYPES
Continued

ORION V-100M VTVM : Simi lar to HP 400H , like
new $60.00
NARDA MODEL 440 SOLID STATE MICROWAVE
POWER METER: Rechargeable batteries . .. .$95.00
PRO 2nB STANDING WAVE INDICATOR: .$75.00
PRD 650 POWER METER , $40.00
SRI AEW EDGESCALE METER: 0 to SO / 100 /200
VDC ranges. 7" scale, 0.5% $25.00
SRI .lEW EDGESCALE METER: 0-250 VDC range ,
7" scale , 0.5% $20.00
SRI CEW-7 EDGESCALE METER: 0 to 200 VDC . 7"
scale , 0.5% $20.00
SRI JW-4A EDGESCALE METER: 0 to 1.5 /6 mVDC
ranges, 4" scale, 0.5% ,$30.00
SRI JW-4A EDGESCALE METER: 0 to 150 mVDC
range . 4" scale, 0.5% $20.00
SRI JW-4A EDGESCALE METER: 0 to 150 mADe
range, %" scale. 0.5% $20.00
WILTRON 32 1 PHASE & AMPLITUDE INDICA·
TOR: Includes local oscillators from 2.5-1000 MHz
TECD Price $1395.00
AIL 130 PRECISION TEST RECEIVER: 30 MHz IF,
o-80dB precision attenuator $250.00
HAMMARLUND SP600 RECEIVER; 560 KHz to 54
MHz $225.00
MILITARY URTM·7 RFI MEASUR ING SET,
Measures boradband and CW interference. Fre
quency range is 20-400 MHz in two bands. Voltage
range is 6J1.V to 5V /MHz. Contains a n impulse
generator for noise reference standard. :!: 10% vert-
age accuracy $995.00
NEMS-CLARKE 1401 TELEMETRY RECEIVER: 215
to 260 MHz range $95,00
HEMS-CLARKE 1412 RECEIVER : 2 15-260 MHz,
crystal controlled with deviation meter. 100 /500 IF
bandwidth $75.00
NEMS-CLARKE 1432 TELEMETRY RECEIVER: 215
to 260 MHz range . identical to 1412 except uses
phase lock detector $75.00
HEMS-CLARKE 1455 RECEIVER: 215-260 MHz.
crystal controlled or internal VFO, 150 /300 IF
bandwidth $125.00

RECEIVERS
POLARAD R RECEIVER BASIC UNIT: Nine plug- ins
cover 400-84.200 MHz range. AM. CW, FM. MCW or
pulse reception. IF bandwidth 3 MHz, video bandwidth
2 MHz, sensitivity - 50 to - 90 dBm. Requires plug-In
to operate $350.00
POLAAAD R SERIES RECEIVEA PLUG-IN: Nine
plug-ins cover 400-84.200 MHz. Specify correct
band $300,00

STODDART NM-50A RFI RECEIVER: 375·1000 MHz
receiver. excellent units $595.00

BALLANTlNE 300 VTVM : The model 300 is a sensi
tive, Wide bank VTVM With a 100,000 to 1 voltage
range and accuracy of better than 2% anywhere on
the scale and at any frequency from 10 Hz to 150
KHz . Specific ranges allow measurement from 1mV to
l00V With an mput Impedance of 0.5MO shunted by
3OpF. The voltage ranges are logarithmic and there is
a matching 0 to 20 dB linear decibel scale .
Special while they last $29.50

HP 434A CALORIMETRIC POWER METER: Just
connect to the Type " N" input and read the power
from 10mW to 10 watts anywhere in the frequency
range from DC to 12.4 GHz. No extemalterminations
or detectors - readings directly in watts or dBW. 50
ohms input WIth internal calibrator circuit and :!: 5%
accuracy. (Accuracy at low end of frequency range is
as good as 0,5%). New price exceeds $2000.00
TECO PRICE $695.00

MILITARY TS-537 /TSM CRYSTAL IMPEDANCE
METER.
With a frequency range from 75 to 1100 KHz in 6
ranges and measurement scales from a to 99.000 {1

and 12 to 110 nanctaraos this portable. gene ral pur
pose, test instrument is destqned to measure equival
ent electrical parameters of quartz crystals of the type
used for communlcanons purposes . Provision is made
to measure directly the effective series -resonant and
anti -resonant resistances of a piezo-electric quartz
crystal in its holder. The load capacitance IS obtained
by applying dial markings to a calibration chart. With
the static capacity measured by an external capacity
measuring device and With the series -resonant and
anti-resonant frequency measured by an external fre
quency measuring device. the series capacitance and
inductance can be calculated. A rmcroammeter indi
cates the magnitude of oscillation of the oscillator tube
by measuring its grid current.Frequency is selected by
a switch and a fine tuning control. Equipment can be
bench or rack-mounted $55.00
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C ARY MODEL 31 VIBRATI NG REED ELEC-
TROMETER: l mV 10 30V in 10 ranges $50.00
E-H RESEARCH 140A SWITCHING TIME METER :
TECO Price $50.00
FLUKE 910A TRUE RMS VOLTMETER: 10 Hz to 7
MHz 100J,N 10 300V ts. ~ 1% accuracy $225.00
FXR B810A SWR METER: $35.00
GENERAL MICROWAVE 451 POWER METER :
TeeD Price $35.00
GR 1932A DISTORTION ~ETER: 50 Hz - 18 KHz,
Tee D Price $125.00
HP H18-3 40B NOISE FIGURE METER: Automatic
display and measurement 01 IF or RF amplifier noise
at 30 and 60 MHz. Operates wil h external noise
sources for olher bands $400.00
HP 4000R VTVM: 10 Hz to 4 MHz, 1 mV to 300V, 2%
accuracy $65.00
HP 400HR VTVM : 10 Hz 10 4 MHz, 1 mV 10 3OOV, 1%
accuracy $95.00
HP 412A ROC VTVM : 1 mV to 1KV. 1 nucroamp 10
lA . can be used as DC amplif ier. 2%
accuracy $195.00
HP 415A VSWR INDICATOR: $25.00
HP 416A RATIOMETER: DIsplays ratio of forward
and reverse signals eutometceuv $125.00
HP 416B RATIOMETER : Later ve rsion of
416A $395.00
HP 500C TACHOMETRY: 180 RPM to 6,000.000
RPM $85.00
ITE (PHAZOR) 100A PHASE SENSITIVE NULL
METER: 30 Hz to 10 KHz, 8 volts to 120V reference.
Separates in-phase and quadrature null vottaqes. 40
dB selectivity $95.00
KINTEL 202BR DC MICRO VOLTMETER: Full scale
ranges from 300J.l. V - loo0V ~ 3%. can be used as
70dS amplifier $35.00

METERS OF ALL TYPES

ASSOCIATED RESEARCH 259 VIBROGROUND:
Similar 10 Model 293 $65.00
ASSOCIATED RESEARCH 293 VIBROGROUNO:
Ligh tweight inst rument for measure ment of soi l
resistance and ground resistance. 0-1/10 /100/1000
ohms $80.00
BALLANllNE 300 VTVM : 1mV to l 00V, 10 Hz 10 150
KHz $25.00
BALLANTINE 305 PEAK READING VTVM :
Measures poP, positive or negative peak values, 5 Hz
10 SOO KHz response 1mv 10 1000Y wilh mirror back
scale $95.00
BALLANllNE 31 0A VTVM : 100 uv 10 l00V. Meas
urements from 10 Hz to 2 MHz. 3% accuracy to 1
MHz $75.00
BALLANllNE 314 VTVM : 1 mV 10 l KV. 15 Hz 10 6
MHz. less probe $75.00
BALLANllNE 31 6 VTVM : Peak 10 peak. 0.05 Hz 10
30 KHz $35.00
BIRD 61S4 WATTMETER: Direct reading 20 or 5
walls (Choice ) . 50n . N(F) con nec to r. includes
meter $65,00
BIRD 694 WATTMETER: 0 10 1000W direct readmq.
2 to 36 MHz. son . N(F) connector $195.00
BOONTON 91CR RF VTVM : 1 mV 10 3V. 20 KHz to
1.2 GHz. rackrrount $225.00
BORG WARNER (SINGER) M401 SWR INDI.
CATOR: $95.00

GENERAL ELECTRIC PORTABLE METERS include snap-on self contained cover, carrying handle and 0.5% DC ac
curacy. These excellent mstruments are priced 10 move qUickly so get your order in today.

SINGLE RANGE UNITS '.' $15.00 each
MULTIPLE RANGE UNITS $20.00 each

AC Ranges in Stock : .
o to 0.75 /1.5 KW; 0 10 1.5 /3 KW; 0 to 30 /BOA;
0 10 10/20V; 0 to 15 /30V; 0 to 25 /150V;
010 150V; 0 10 l S0 /300V.

DC Ranges In Stock:
o to SOO~A; 0 to 1 mA; 0 10 300 mA; 0 10 3A; 0 to 30A;
o to 3V; 0 10 7 .5 /30 /75V; 0 10 150V; 0 10 150 /300V;
o to 150 /300 1750V; 0 to 3OOV; 0 10 6OQV; 0 10 750V.

CAUTION: THESE INSTRUMENTS ARE SOLD AS-IS. WHILE EVERY AITEMPT IS MADE
TO ASSURE COMPLETENESS AND TO DELIVER AN OPERATIONAL INSTRUMENT,
THERE IS NO WARRANTY IMPLIED OR STATED EXCEPT: " YOU MAY EXAMINE THE
UNIT FOR TEN DAYS AND, IF YOU ARE NOT SATISFIED, YOU MAY RETURN FOR FULL
CREDIT PAYI NG ONLY THE FREIGHT CHARGES" . EVERY TECO INSTRUMENT IS CON
SIDERED TO BE A GENUINE BARGAIN, BUT THE BUYER SHOULD HAVE ACCESS TO
COMPETENT TECHNICAL TALENTS TO MAKE THE PURCHASE PRA CTICAL.

SEND FOR THE LATEST "BARGAIN HUNTER" BROCHU RE - IT'S FREE!
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OSCILLOSCOPES
AND RELATED
INSTRUMENTS

HP 185 SAMPLING OSCILLOSCOPE : DC to
1GHz $195.00
HP l1 00A DELAY LINE: 120nsec $75.00

TEKTRONIX OSCILLOSCOPE PLUG-INS: Can be
used with the 530, 540 or 550 series oscilloscopes
with equal performance.
Model 53 /54C dual trace 20 MHz unit $95.00
TEKTRONIX CA PLUG·IN : DC - 24 MHz dual
trace $150.00
TEKTRONIX E PLUG-IN : DC - 60 KHz
differential $75.00
TEKTRONIX DIFFERENTIAL PLUG·IN : SOmV to
20V lcm sensit ivity, DC to 20 MHz bw, lBns
rtseume $65.00
TEKTRONIX H SINGLE TRACE PLUG-IN: 50mV to
20V /cm sensitivi ty , DC to 15 MHz bw. 23ns
rlseume $75.00
TEKTRONIX K SINGLE TRACE PLUG-IN: 50mV to
20V /cm sensi tivity . DC 10 30 MH z bw. 12ns
nsetime $50.00
TEKTRONIX R PLUG-IN: Transistor nseume .$65.00
TE KTRONIX 262 PROGRAMMER: Remotely pro-
gram the 6A1A digital unit $250.00
TEKTRONIX 535 OSCILLOSCOPE: DC to 1 1 MHz
less plug-in 5425.00
TEKTRONIX 536 OSCILLOSCOPE: DC to 15 MHz
less plug-in $350.00

RECORDERS AND
PRINTERS

BRUSH RE3610-60 100 CHANNEL EVENT RE·
CORDER: " as-is" $150.00
EAIBAR CHART RECORDER: 40 channels record-
ing time 9. 18. 27 hours $150.00
FAIRCHILD 321 ·A OSCILLOSCOPE RECORD
CAMERA: Continuous motion 35mm camera with
magazine and variable speeds $75.00
HP 560A DIGITAL PRINTER: Up to 11 columns
capacity with plug-in boards, 5 line I second print
speed $250.00

TEeo
P.O. BOX 1050

a subsidiary of Tucker Electronics Co.

1717 S. Jupiter Rd. GARLAND. TX. 75040

800-527-4642 toll free
In Texas Call 214-348-8800
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Simple operation , lrequency dial accuracy is ::: 1%
and stability exceeds 0.005% rC change in ambient
temperature. Calibrated attenuator is with in ::: 1.5dB
over entire output band. 50 ohm impedance unit has
internal pulse modulation with rep rate variable from
40 Hz to 4 KHz, variable pulsewidth (1 to 10~sec) and
variable pulse delay (3to 3OO~sec) . External modulat
ing inputs increase versatility. New pr ice exceeds
$2000 .00. lECO PRICE $395.00
HP (BOONTON) 207G UNIVERTER: Extends range
of 202 series generators $175.00
HP 212AR PULS E GENERATOR : 60 Hz to 5
KHz $65.00
HP 218A/21 9B DIGITAL DELAY GENERATOR
WITH DUAL PULSE PLUG-IN: Superb units have
many features $375.00
HP 233A CARRIER TEST OSCILLATOR: 50 Hz to
500 KHz, 3 watts into 600 ohms, tests loops over 200
miles long $75.00
HP ( B OONTON) 240A SWEEP SIGNAL
GENERATOR: Designed lor alignment of broadband
ampl ifiers, 4 .5 to 120 MHz rang e. Output llLV 10
0.3V $395.00
HP 616A SIGNAL GENERATOR : 1.8 GHz to 4.2
GHz $395.00
HP 684C SWEEP GENERATOR: 4 to 8.1 GHz range ,
sweep rates 16 MHz to 160 MHz /sec in 9 steps.
10mw output Bad ewo $195.00
HP 686A SWEEP OSCILLATOR: Electronic sweep
with sweep rate from 32MHz to 320Hz /sec in 9 steps.
8.2 to 12.4 GHz range $195.00
HP 68GC SWEEP GENERATOR: Same as 684C ex-
cept 8.2 MHz to 12.4 GHz unit $195,00
HP 93804. MICROWAVE DOUBLER: 9 to 13 in, 18 to
26 GHz output at 10mW $995.00
HP (D YMEC) DY5731 HIGH POWER SIGNAL
GENERATOR: X-Band, + 24 to - 76dBm .. .$495.00
HOLT AD-l AUDIO OSCILLATOR: 20 to 20 KHz,
less than 0.1 % distortion $125.00
JERROLD CM~ PORTABLE CRYSTAL MARKER
GENERATOR: Six crystal markers between two and
100 MHz, up to 20th harmonic $150.00
JERROLD 60 1 SWEEP FREQUENCY
GENERATOR: 12-225 MHz, son output, small
portable $150.00
JERROLD 900A SWEEP GENERATOR: 500 KHz 10
1200 MHz, many features $395.00
KAY MEGA·NODE SR VARIABLE NOISE
GENERATOR : 1-3000 MHz, 50n output, 0-20dB
noise figure measurement, =0.25dB accuracy $75.00
MAXON 1141A POWER OSCILLATOR: 200 to 2500
MHz, 5 to 40 Wans output $495.00
MEASUREMENTS 80 SIGNAL GENERATOR :
Covers UHF lrom 2 to 400 MHz and 0 to 10.000ILV
calibrated output $295.00
MEASUREMENTS 82 SIGNAL GENERATOR: 20 Hz
to 50 MHz, 0 to 50V output , 0-50% inte rnal
modulation $250.00

MEASUREMENTS 84 TV SIGNAL GENERAL: 30
MHz to 1000 MHz. 75 oh m, O.lILV to lV
output $175.00
MEASUREMENTS 88 FM SIGNAL GENERATOR:
88 to 108 MHz. 0.1 to 100.000ILV output . . ..$150.00
MEASUREMENTS 188 FM SIGNAL GENERATOR:
88 to 108 MHz. 0.1 to too.ooocv Output ...$350.00
MEASUREMENTS 21 0A SIGNAL GENERATOR: 86
to 108 MHz. FM generator with 0.5% dial accuracy.
50n 0.1 to l00.000~V output $125.00
MILITARY TS-382 AUDIO GE NERATOR: 20 Hz to
200 KHz $65,00
POLARAD HU-2A BASIC SIGNAL GENERATOR:
Requires " G" series plug-in to operate . . .l . . .$350.00
POLARAD G SERIES TUNING UNIT FOR HU·2A: 7
units cover band from 18.0 go 39.7 GHz. 10mW aver
age power output, 0 .1 % frequency accuracy, at-
tenuator and wavemeter $300.00 each
PRO 903 SIGNAL GENERATOR: 7-11 GHz. CW, FM
pulse $195.00
PRO 904 VHF-UHF NOISE GENERATOR: 30-1000
MHz $250.00
RUTHERFORD B-2A PULSE GENERATOR: 10Hz to
100 KHz, variable parameters $45.00
RUTHERFORD B-7 PULSE GENERATOR: 20Hz to
2MHz, all variable parameters $125.00
RUTHERFORD 8-7B PULSE GENERATOR: 20Hz to
2MHz, late model of B-7 $225.00
RUTHERFORD EJ..14 PULSE GENERATOR: 20Hz to
2MHz, solid state units $125.00
SIERRA 2158-470 POWER OSCILLATOR: 150 10
450 MHz. 50 watts output $795.00
TMC TTG-2 TWD-TONE TEST GENERATOR : 25 Hz
to 1 MHz $75.00
TEKTRONIX 105 SaUARE WAVE GENERATOR: 25
Hz to 1 MHz $75.00
TEKTRONIX 180 A TIME MARK GENERATOR :
Excellent units $195.00

•••

HP 233A (MILITARY SG-71 B) CARRIER TEST OS·
CILLATOR: A bargain hunter's delight. The 233A
checks carrier current systems and much more . This
fine oscillator generates 3 watts output into 600 ohms
over the frequency band from 50 Hz to 500 KHz mak
ing possib le a variety of tests including 100 to 200
mile loop test s. A second 6V at 600n output can be
used simultaneously lor other tests . New price ex
ceeds $700.00
TECO price to- this special $75.00

CAUTION: THESE INSTRUMENTS ARE SOLD AS-IS. WHILE EVERY ATIEMPT IS MADE
TO ASSURE COMPLETENESS AND TO DELI VER AN OPERATIONAL INSTRUMENT,
THERE IS NO WARRANTY IMPLIED OR STATED EXCEPT: "YOU MAY EXAMINE THE
UNIT FOR TEN DAYS AND, IF YOU ARE NOT SATISFIED, YOU MAY RETURN FOR FULL
CREDIT PAYING ONLY THE FREIGHT CHARGES". EVERY TECO INSTRUMENT IS CON·
SIDERED TO BE A GENUINE BARGAIN, BUT THE BUYER SHOULD HAVE ACCESS TO
COMPETENT TECHNICAL TALENTS TO MAKE THE PURCHASE PRACTICAL.

SEND FOR THE LATEST "BARGAIN HUNTER" BROCHURE - IT'S FREE!
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DYMEC 2551A DUAL REGISTER, . . .. . .• ..$200.00
DYMEC 5207-1 V-F CONVERTER , $200.00
GR 1206B UNIT AMPLIFIER: 20Hz-50KHz. 3 watts
output. requues unit power supply $45.00
GR 1219A PULSE AMPLIFIER: ... ... •. .• . •$70.00
GR 1231B AMPLIFIER AND NULL DETECTOR,
50Hz - 100KHz ,$50.00
HUGHES IGC-101 IONIZ ATION GAUGE
CONTROL $95.00
HUGHES VTW-30C STORED ENERGY WELDING
POWER SUPPLY, .. . .. • .... . • • . • •. .. •. ....$95.00
JERROLD TC-3 ELECTRONIC SWiTCH ... • •$45 .00
KROHN-HITE 31 DAB ELECTRONIC FILTER: 20Hz
to 200KHz bp filter with adjustable bw and ct..$90.00
L&N 9835B DC INDICATING AMPLIFIER: Can be
used as null detector. direct reading indicator or re-
cording preamolifier ~ 25#A-V to ~ l V $95.00
RAYTHEON SOC WELDER: . ... . . .. • . . . . . .$100.00
HP 340B NOISE FIGURE METER: Automatically
measures and displays IF or RF amplifier noise figure
at 30 to 60 MHz. Bandwidth 1 MHz with input from 
60 to - 10dBm . Powers HP 340 series no ise
generators $395.00
AMI 500 FM MONITOR DEVIATION
CALIBRATOR, $395.00
BIDDLE 601235 STANDARD RESISTOR: NBS Type
0.01 ohm. new $50.00
GR 107 SERIES VARIABLE INDUCTOR : Specify in-
ductance range $30.00
GR 544 B MEGOHM BRIDGE : 0 .1 - 1.000.000
megohm range $150.00
GR 602 SERIES RESISTOR BOX , $20.00
GR 71 6C CAPACITANCE BRIDGE: l00pf 10 t .f mt,
0.1% accuracy $195.00
GR 722ME PRECISION VARIABLE CAPACITOR :
10.5 to 105pF $SO.OO
GR 740B CAPACITANCE BRIDGE: 5pF - l 00#A-F.
60Hz $95.00
GR 1409 SER IES STANDARD CAPACITORS :
Specify capacitance $25.00 to 50.00
GR 1432N 5 RESISTANCE DECADES: 0.1 ohm
steps to 11,111 ohms ,$65.00
GR 1454A DECADE VOLTAGE DIVIDER: 10 Kohms
ratios 0.001 to 1 $75.00
GR 1481 SERIES TWO TERMINAL STANDARD IN-
DUCTOR : Specify inductance $10.00
GERTSCH CRB-2B CO MPLEX RATIO BRIDGE:
Self-contained unit measures complex vortaqe ratios
of tran sformer, sync ho rs, resolver . netwo rks .
etc $395.00
GERTSCH CRT·1 2AF COAXIAL RATIO TRANS-
FORMER: 5 digit $35.00
HP 803A VHF BRIDGE: SO-5OO MHz. measures im-
pedance 2 to 2000 ohms magnitude $150.00
HONEYWELL RUBICON 1163 STANDARD CUR-
RENT SHUNT : 0.1 ohms. 15A $20.00
L&N 4360 CURRENT SHUNT: 0.1 ohm, 15A .$20.00
L &N 4390 SHUNT BOX: 0.07 5 to 7.5 amps in 7
ranges $65.00

•

MISCELLANEOUS

ALFORD 1128-PS AUTOMATIC IMPEDANCE
PLOTTER, : $175.00
ALFORD 3n5 TRANSFEROMETER: 1.0 to 3.2 GHz
band. lor use with AMCI plotters $395.00
BENDIX 636NC TERMINATION: 600 watts continu
ous. son. 0 to 36Hz range. N(F) connector ...$95.00
BIRD 883 TERMINATION : 1000 watts continuous,
son. LG connector $95.00
BIRD 888 TERMINATION: 1200 watts continuous.
500. N(F) co nnector $105.00
BIRO 8221 TERMINATION: 500 watts continuous,
50n . LC connector DC to 2GHz bandwidth .. .$75 .00
BIRD 8841 COAX TERMINATION: 1000 watts con-
tinuous. son. LC connector $95.00
DYMEC 2307A SERVO PROGRAMMER , $295.00
DYMEC 2420A MEASUREMENT CONTROL UNIT:
TECO PRICE $295 .00
DYMEC 2530A BINARY tOECIMAL REGISTER :
Includes 2532A digita l comparator _$295.00
DYMEC 2550A DUAL REGISTER, . .. .•..•.$200.00

CALL OR WRITE FOR CATALOG

• I
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NEW RCA METERS AT SPECIAL TECO SAVINGS

HP 561 B DIGITAL PRINTER: Up to B columns, S
line /second speed _$225.00
RUSTRAK + 20B DUAL CHANNEL RECORDER:
100 to 140 VAG. a to 5 amps $60.00
RUSTRAK 133 TEMPERATURE RECORDER: 15C
to 55<>C $65.00
SANBORN 150 SERIES: All types amplif iers. re
corders. plug-ins . Write for details .P.U.R.

SEND FOR YOUR NEW LEADER CATALOG

CAUTION, THESE INSTRUMENTS ARE SOLD AS-IS. WHILE EVERY ATIEMPT IS MADE
TO ASSU RE COMPLETENESS AND TO DELIVER AN OPERATIONAL INSTRUMENT.
THERE IS NO WARRANTY IMPLIED OR STATED EXCEPT: "YOU MAY EXAMINE THE
UNIT FOR TEN DAYS AND. IF YOU ARE NOT SATISFIED. YOU MAY RETURN FOR FULL
CREDIT PAYING ONLY THE FREIGHT CHARGES". EVERY TECO INSTRUMENT IS CON
SIDERED TO BE A GENUINE BARGAIN, BUT THE BUYER SHOULD HAVE ACCESS TO
COMPETENT TEC HNICAL TALENTS TO MAKE THE PURCHASE PRACTICAL.

SEND FOR THE LATEST "BARGAIN HUNTER" BROCHURE - ITS FREE!
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MEASUREMENTS MODEL 95 (MILITARV VERSION
SG-3) STANDARD FM SIGNAL GENERATOR.
A super buy. Perfect for the Ham using the 220 MHz,
2 or 6 meter bands. Frequency range is 50 to 400
MHz in three bands and a :!: 0.5% direct reading dial.
Output voltage is continuously variable from 0.1 to
l 00,OOOJ.'V into son. The many features in these ex
cellent condition instruments make this the TECO buy
of the quarter $375.00
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TEXTRONrx 105 SQUARE·WAVE GENERATOR :
From 25 Hz to 1 MHz and with a nsettme of less than
20nsec into a terminated 93 ohm cable - the 105 will
generate up to 15V and more than 15mA peak-to
peak. Precision square waves over the complete
range make the 105 a pertect instrument lor testing
amplifiers and other test instruments. The TECO price
makes it even better $75.00

ANALYZER'S AND
TEST SETS

AD-YU 405 PRECISION PHASE METER: 1 Hz to
SOD KHz. direct indication of phase angle in degrees,
~ 1 degree accuracy $125.00
B UDENBERG 280H DEADWEIGHT TESTER
Hydraulic with range of 10 to 8000 PSID. Pistons ere
1 /8 and 1 /80 square inch in area. Automa1ic
changeover from low 10 high range . Accuracy to
, 0.025% . . . . . . . . . . .. . $395.00
BUDENBERG 283 DEADWEIGHT TESTER:
Hydraulic with range of 2000 to 50,000 PSIO .
Motorized unit incorporating an overhang piston head
on a 0.005 square inch piston unit. Accuracy ± 0.05%,
some weights , .$795.00
DAVEN lOB TRANSMISSION MEASURING SET:
TECO Price $295.00
DAVEN 12B TRANSMISSION SET: $495.00
C&R FL-4 FLUTTER METER: Percent deviation and
percent flutter meter. Scope readout. Flutter band
width in four ranges from 0.5 to 30Hz, 30 to 300 Hz.
300 to 5000 Hz and DC to 5 KHz $250.00
DONNER 2102 WAVE ANALYZER: 0·50 K Hz
unit $395.00
HP (BOONTON) 275A TRANSISTOR TEST SET:
Precise measurements of basic transistor parameters
plus characteristics of diodes and other semi-
conductors $295.00
HP 623B TEST SET WITH MILITARV KLYSTRON:
7175 to 7725 MHz range $395.00
HP 739AR FREQUENCY RESPONSE TEST SET:
Provides measurement from 300 KHz to 10
MHz $250.00
HICKOK 123A AUTOMATIC TUBE TESTER: Roll
chart unit pertorms over 1500 tube tests . . . .$125.00
HICK OK 870 TRANSISTOR ANALYZER: In-circuit
tester has six circuit configurations. tests NPN OR
PNP $75.00

DID YOU EVER need a scope, meter or power supply,
but really didn't need it all calibrated and checked
out? Well, TECO understands and saves you more
money than you could believe at the same time. TECO
is just the place to pick up that extra counter or
generator . .. or for that matter anything from a
vacuum pump to a TV monitor. AND THERE'S ONLY
ONE PRICE AT TECO - CHEAP.

CAUTION: THESE INSTRUMENTS ARE SOLD AS-IS. WHILE EVERY ATTEMPT IS MADE
TO ASSURE COMPLETENESS AND TO DELIVER AN OPERATIONAL INSTRUMENT,
THERE IS NO WA RRANTY IMPLIED OR STATED EXCEPT: '·YOU MAY EXAMINE THE
UNIT FOR TEN DAYS AND, IF YOU ARE NOT SATISFI ED, YOU MAY RETURN FOR FULL
CREDIT PAYING ONLY THE FRE IGHT CHARGES'·. EVERY TECO INSTRUMENT IS CON·
SIDERED TO BE A GENUINE BARGAIN, BUT THE BUYER SHOULD HAVE ACCESS TO
COMPETENT TECHNICAL TA LENTS TO MAKE THE PURCHASE PRACTICAL.

SEND FOR THE LATEST " BARGAIN HUNTER" BROCHURE - IT'S FREE!
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NEW FROM TEeD

TRI Model 5165 1000 MHz Frequency Counter $895

.TRI Model 5163 250 MHz Frequency Counter $295

NEW!

$895

~1000 MHz

Automatic noise
suppression

10mV sensitivity
8 digits /LED

-
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MODEL 5165
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I
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... 250 MHz
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25m V sensitivity

8 digits /LED

MODEL 5163
NEW!

$295

NOW AVAILABLE FROM TECO!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TEeD
P. O. Box 1050 • Garland , Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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A GREAT SCOPE
AT A GREAT PRICE,

•

$1295 (Reconditioned)

WHILE THE SUPPLY LASTS
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HEWLEIT PACKARD 1707B
DUAL CHANNEL, 75 MHz BANDWIDTH , 10 mV /DIV SENSITIVITY,
SWEEP SPEEDS FROM 0.1 " SEC /DIV TO 2 SEC / DIV. DELAYED
TIME BASE FROM 0. 1 " SEC TO 2 SEC DELAY. EXTERNAL HORIZ
INPUT - DC TO 1 MHz. CHANNEL A OUTPUT - 100 mV PER DIV.

MANUFACTURED BY HEWLEIT PACKARD - SOLD BY TUCKER
TUCKER ELECTRONICS has a limited quantity of reconditioned
HEWLEIT PACKARD 1707B OSCILLOSCO PES in like new condition.
These units are complete with all standard accessories and instruction
manual. The current list price on these scopes is $ 1995 - by buying
now from TUCKER ELECTRONICS you save $700 (that's 35%) and
get immediate delivery. The HP 17078 is covered by ou r famous 30
day. unconditional, money-back guarantee and our 90 day parts and
labor wa rranty.

SOME INFORMATION ABOU T TU CKER ELECTRONICS -
Chances are you won't have any warranty problems, but it's reassuring
to know that TUCKER ELECTRONICS is the nation's largest supplier
of quality' reconditioned test equipment. We also distribute 12 lines of
new test equipment and also operate the Southwests' largest mde
pendent repair and calibration laboratory.

HOW TO O RDER THE HEWLEIT PACKARD
1707B OSCILLOSCOPE -
It's easy. Just ca ll our to ll-f ree WATS line (800-527-4642) and ask for
test equipment sales . Your area salesman will assist you in completing
your purchase. He's a good man to know whenever you have test
equipment requirements.

TOLL-FREE CALL 800-527-4642

TUCKER
ELECTRONICS· COMPANY

P. O. BOI 1050 • Garland , Texas 75040
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R.3Jpb E. Taggart WBBDQT
4515 Oakwood Drive
Okemos M1 48864

Automating
Satellite Reception

O ne o f the many inconvenient aspec ts of
having to work for a li ving is the act ion

you miss whi le you 're away earni ng the
money to pay for the stuff in the base me nt.
While I'm sure DX ers have their own unique
perspective on this sad fact of life, satell ite
enthusiasts also miss out on a lot of fun .
Daylight passes of weather sateIJ ites, usuaIJy
in the middle o f the morni ng, re present t he
only opportunity to acquire visi ble li ght
cloud cover pictures. Statio ns interested in
acquirin g OSCAR tele metry data also miss
useful dayli ght data which are part ic ularly
crit ica l in evaluating spacecraft thermo regu
lation and battery chargi ng sta tus. Having
spent a great deal of time and money in
buildin g up a weather sate ll ite rece iv ing
statio n, I was rath er reluctant to limit myself
to acquiri ng pictu res only o n the weekends.
The automa tic sta tio n control equipme nt to
be described here was an outgro wth of this
frust ra t ion.

The heart of the auto matic syste m is the
sate lli te o rbital timer previou sl y described in
73 Magazine (February , 1975). Using this
timer as a source of time and position data
for any sateIJite you are interested in, it is
possible to automatic all y handle station
fun ctions suc h as turni ng the rece iver and
recorder on and off at the prop er times, as
weIJ as aux il iary functio ns such as ante nna
position control. The on-o ff fun ction is
absolu te ly indispen sible; whether or not
ante nna control is requi red wiIJ depend on
the ty pe of ante nna avai lab le. Since the
sate ll ite timer is a bsolu tely required for the
operat ion of the syste m to be descri bed, the
description o f the interfacin g circuits will
take for granted that you are familiar wi th
the fu nctio n of the basic timer. Actual
construction of the au tomatic ci rcuitry is
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simple co mpared to that of the timer , so if
you have successfuIJy complete d that unit
the conversion to automatic station opera
tion wiIJ cause littl e diffi culty.

The first step in the evolu tio n of the
automati c s ta t ion control syste m was the
sett ing of rea lis tic and attainable goals.
Given that the projec t had to be a modest
f i nancial undertaking it soon beca me
obvious that some compro mises had to be
made. Th e major compromise was to sett le
fo r a si ngle satellite pass o n any given day.
The single pass to be acq uired should be the
"best" of the day - t he one that would
yie ld the grea tes t amount of data - which in
my case meant the most picture coverage.
The best daylight pass is a n ove rhead track.
The nature of the o rbits of both wea ther a nd
OSCAR sateIJ ite orbits is such that if a given
sate lli te normally passes overhead at 9 am
local time, the best pass of the day will
occur some where between 8 a nd lOam,
with the best opportu nity represe nte d by a 9
am pass. This wiIJ be obvious if you are
already into the satell ite game fa r enough to
be thinking about automatic station control.
If you are not, I would suggest the satellite
tracking article in 73 (j anuary, 1975) as
must readin g o n the subject . If we take our
example of an 8-10 am "wi ndow" (the
actual figures wiIJ vary slightly depending
upon the sateIJite, your location, and the
season of the year), all that remains is to
provide some means of turning the sta tio n
equipment on and off at the proper time
du ring a sate IJi te orbi t. Whether or not
antenna contro ls will also be required wiIJ
depend o n the antenna sys te m used, so we
wiIJ digress sligh tly an d discuss an ten na
considera tio ns for the automatic receiving
stat ion.
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The author's satellite antenna, used with the automatic receiving system. The antenna is a
5 element crossed yagi array with fixed azimuth and variable elevation. The antenna and
rotor assembly are mounted on a small tripod. (See Fig. 4.)

Satellite Antennas

The ideal antenna for our system woul d
be an o mnidirectio nal circu larly pola rized
array that would provide solid signals on
overhead and near overhead (+ one hour)
passes. With such an ante nna it would on ly
be necessary to turn the receive r a nd
recorder on and off a t t he proper times and
we would be in business. I have ye t to
develop such an ideal antenna system but
experime nts by many OSCAR operators

may provide a possible solution. A simple
dip ole , orie nte d with its ends facing east and
west, would seem to be ideal since the
sate ll ite would al ways be in the pattern as it
passed overhead. Unfortu natel y such an
ante nna always ex hibits deep fades even
du ring overhead passes. The problem here is
polarization. If th e satell ite is not fu lly
stabilized it will chan ge polarization in
refe rence to the receivin g ante nna. Even
with a comple te sta bilization syste m, the
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changin g position of the sate ll ite in its
orbita l track will resul t in a change In

received polarizat ion . If you have had no
experience with space communications, it is
rath er easy to underestimate the effec t of a
polarization mismatc h. The result can be
fades of as much as 20 dB, suffic ie nt t o ta ke
the signal fro m full quieting one minute to
out of the picture the next. Since we a re not
dealing with a great deal of gain to begin
with, it is necessary to bypass the polariza
tion dilemma. One possible solutio n is the
use of a crossed dip ole array over a reflecting
screen (QsT, Sept. , 1974)_ I have no t had
the opportu nity to try such an antenna, but
the idea shows promise, particularly if a
weatherproofed low noi se preamp is in
stall ed at the ante nna. Experiments along

these lines might be justified by sta tions
wishing to keep complex ity to a minimum.

It is possible to go to a high gai n crossed
yagi o r helix, but suc h ante nnas tend to have
narrow beamwidths and hence require rather
complex tracking inputs. The solution I
adopte d was a comp romise - a fi ve element
crossed yagi (see photo) which has a very
broad frontal lo be and hence requ ires
minimal tracking movement to maintain a
full-quieting signal. Such an ante nna, cut for
137 MHz for weather sate ll ite use or 146
MHz for OSCAR, can be readily constructed
usin g information in the space communica
tion s chapte r of the ARRL Antenna Book.
At my location, an overhead satell ite track
originates to the NNE and terminates in the
SSW. I discove red one morning that if the

,

•
•
•
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Components of the author's automatic satellite receJVJng station. The digital satellite
timer is in the lower right with the antenna control unit to the left and the satellite
receiver (Regency TMR-1H converted to multichannel wideband operation) on top of
that. The 12 V supply for the station is on top of the satellite timer with the station
control and antenna photocell relays stacked on the supply. The antenna relay unit is a
separate module simply because of the way r developed my own station, and is most
easily enclosed in the antenna control unit.
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The best amateur'SSTV
equipment was the Robot

Model 70B Monitor and BOA Camera
Now it's the Robot Model 300 SSTV Scan Converter

Our popular Model 8 0 A Camera and 70A or
708 M onitor will continue to be available.

Because of the many thousands of Robat SSTV units now on
the air. and the ir reasonable price, we feel many amateurs
wi ll continue to choose this economical way to get in on the
fast growing amateur SSTV activity.

Model lOAMonitor. $345
Model lOB. 3-in·l SSTV Monitor
with built-in fast scan viewfinder
and oscilloscope $445
Model BOA Camera $345

It also accepts amateur-standard SSTV audio tones in the
same range and converts them to TV standard video signals
capable of be ing reproduced on any closed circuit monitor or
home set .

Subject matter no longer needs to be stationary either. since
the 300 "grabs" and stores one TV field 11 /60 second) thus
freezing moving scenes.

Model 300 Scan Converter $1.295
RCA Closed Circu it Camera $ 260
Setchell-Carlsnn Monitor $ 225

JULY 1975

Our new Model 30 0 Scan Converter offers a
com ple te new dimens ion to amat eur SSTV :
commercial TV pictu re quality on amateur SSTV
operation.

The Model 300 offers both fast-to-slow and slow-to-fast scan
conversion capabi lities. and is able to generate and to accept
either 128-line or 256-line SSTV pictures. The Model 300
accepts standard TV video signals from a TV camera or other
video source and converts them to amateur-standard SSTV
audio tones in the accepted range of 1200 to 2300 Hertz.

r-------~---------· -,
Please send me the following :

I Complete descriptive literature on the I
I BModel 300 Converter 0 Model 708 SSTV Monitor I
I Model80A SSTV Camera 0 Model 300 Converter ROB 0 T I
I I
I Name Call ROBOT RE SEARCH INC. I
I Address 7591 Convoy Court

I
City . San Diego. CA 92 111 II

Ph. (714) 279·9 430I State Zip ~---

~ J
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returning from a vacation is to find the time
to read out all the pictures that have
accumulated.

The Timer Module

I will usc my own situation to outline
so me of the timing guidelines that need to
be determined in achieving automatic con
trol functions. Since the desired reception
window is re latively narrow (+ one hour
from nominal overhead), the time factors
can be determined on the basis of an
overhead pass. First one has to decide how
much of a pass is to be recorded. Since my
time is limited and I am not li kely to have
time to read out more than a single picture
each evening, I decided that 10-12 minutes
of recording time per day would be ade-
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Fig. 2. The author's version of the timer module.
Numbers in quotation marks refer to decimal
outputs o f the orbital timer board ICs indicated
Inverter sec tions indicated in dotted lines sho w
sections that were eliminated because of common
program values in that decade (see text). All
resistors are 1000 Ohm, 1/2 Watt. IC24, 26 and 27
are 7404s. IC2 S and 28 are 7420s . Q2·4 are HEP
S3 or any go p . NPN, Diodes are genera l purpose
silicon switching (lN4S7, lN914, etc.). Kl and 2
are 4.5 V dc SPDT subminiature relays (Calectro or
equiv"). Ll and L2 are #47 pilot lamps remotely
located at their resp ective photocell relay units.
Component numbering is consistent with that of
the satellit e orbital timer.
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antenna were pointed to the NNE at an
elevation of 45° it would maintain a full,
quieting signal until the satellite was past its
overhead position. This suggested that a
single movement of the antenna (when the
satellite was overhead), from 45° elevation
to th e NNE to 4 5° fa cing SSW, might be
sufficient to maintain a reliable signal for the
duration of a pass. This in fact proved to be
the case with the additional bonus that th is
single movement "tracking" was sufficient
for any pass falling within the "best pass
window" previousl y described. The antenna
is thus fixed in azimuth (NNE·SSW) and a
single signal from the control circuits
actuates an elevation rotor to accomplish the
position change. Mercury Ii mit SWitches,
mounted on the antenna, cause the antenna
to stop at the proper posit ion . The antenna
control unit, to be described, also provides
for automatic reset of the antenna to its
initial starting position at the beginning of a
pass. In summary, after this lengthy intro
duction, we have a system, to automatically
control the various station functions, that
permits co mpletely unattended satelli te
reception. It is thus possible to acquire
satellite data on a daily basis for several
weeks if need be with no manual interven
tion. In fact, the biggest problem I have in

Fig. 1. Logic diagram of the basic timer module
and base diagrams for the ICs used One of these
modules is required for each control function
desired (on , o ff and the optional antenna control).
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MEET THE STATE OF THE ART
ON 2 METERS...

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction ,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S-/power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3.uV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

8400 N. Pioneer Parkway, Peoria I L 6 1614, Phone 309-691-4840
Cliff Morris W9GAO - Jim Plack WB98GS

JULY 1975

_lAlJi RADiO Inc.
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quare . With the antenna system described it
wou ld be possible to acquire 15 minutes or
more, bu t thi s would dec rease the number of
consec utive days that cou ld be handled due
to limi tatio ns in the amount of tape that
could be loaded on the machine. If you will
always read out the tape every day this is
not a proble m, but it does affect your ability
to acquire pictu res over an extended vaca
ti on trip. Te n to twelve minutes per day will
permit a weekend of passes to be logged on a
large reel at 7% ips, while permitting several
weeks of picture accumulation on a large
reel a t 1-7/8 ips. At my locat ion, I can
expec t good signals 37-38 minutes after an
equatoria l crossing (AEC). I thus chose 39
minutes as the desired "turn on" time. The
sate ll ite will be overhead at roughly 44
minutes, and 50 minutes was chosen as the
"turn off" time, giving a total of 11 minutes
of recording. The orbita l timer board of the
sate ll ite timer counts out t he orbital period
in thousands, hundreds, tens and unit
seconds so the desired timing operations
were converted to seconds:

Mi nutes Seconds
Function AEC = AEC

Station on 39 2340
Antenna change 44 2640
Station off 50 3000

It is then only necessary to develop a circuit
to se nse the desired time accumulation in
the BC D to decimal decoders of the orb ital
ti mer board (ICII-14) of the satellite timer in
order to achieve the desired control func
tions. In the simplest terms, when the
desired time has accumulated in the orbital
timers we want to trigger relays that will
handle the appropriate control functions.
Although the se nsi ng circuits are si mple
enough, it turns out to be qui te difficult to
trigger control relays directly with the timer
circuit, because switching loads on and off
has an annoying tendency to scramble the
cou nt in the decade counters of the satellite
timer, th ereby t hrowing off the orbital
clock. The circuit which I fi nally settled on
tri ggers pilot lamps which are optically
couple d to photocell relays, thus eliminating
switching transients in the satellite timer.

Fig. 1 shows the logic diagram for the
basic time se nsi ng circui t. One of these
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circuit arrays or its equivalent is required for
each function we wish to control. T he
circu it is designed to apply power to a load,
either a lamp or a relay, whenever the
desired count has accumulated in the four
decades (thousands, hundreds, tens and unit
seconds) of BCD to decimal decoders of the
orbital timer board. The four input li nes
which establish the time programming are
each routed through inverters whose inputs
are initially held high by resistors connected
to the +5 V line. As the programmed count
is reached in each decade, the appropriate
output of the decoder will go to grou nd,
bringing its inverter input low, causing the
output of the inverter to go high. The
output of each inverter is connected to one
input of a 4 input NAND gate . When the
programmed time interval has accumulated,
the output of the four inverters will be high,
a condition that causes the output of the
NAND gate to go from a high to a low. T he
output of the gate is rou ted through another
inverter with the result that when the
programmed ti me is reached the inverter
output goes high, turning on a transistor an d
apply ing power to the load. In the exa mple
shown, the load would be activated whe n a
count of 2340 seconds had accumu lated in
the decoders (ICII-14) of the orbital timer
board.

Although one of these circuit arrays is
required for each of the three fu notions we
desire to control (on, off and the optional
antenna control), the actual circuit can be
simplified somewhat depending upon the
program times chosen. If two or more
functions share common digits in any
decade, it is possible to eliminate some of
the input lines and inverter sections as
shown in the schematic of my control circuit
diagramed in Fig. 2. The program times I
happened to choose were:

"On" = 2340 seconds',
I' Antenna" = 2640 seconds;

"Off" = 3000 seconds.

All these functions share a common require
ment for a 110" input in the units decade
while the "on" and "antenna" functions also
share a requirement for a "4" input from the
tens decade and a "2" input from the
thousands decade. Rather than run separa te
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antenna. As mentioned prev iou sl y , these
lamps are used to energi ze photo-rel ays to
prevent aberrant counting in the sate ll ite
timer (caused by switc hing transien ts) . The
photo-relay circu it for th e basic sta tion
control is diagramed in Fig. 3 and is about as
simple as can be. L1 is remotely located in
the photo-relay enclosure and is positi oned
so that it shines on a cadmium sulfide
pho toce ll when lighted. Th is lowers the
resistance of the CdS cell , ra ising the base
voltage o n 05 and ene rgiz ing the statio n
co ptro l relay, K3. It is t his relay which
contro ls th e ac line to th e sta tion equipme nt
we wish to control (receiver, tape recorder,
e tc. ). Since L1 will co me on for the pro
grammed time during every orbit, we would
waste a lot of tape during or bits where the
sate ll ite was not above the local horizon.
This is circumvented by ge tt ing the ac to run
the sta tion equipment fro m a 24 hour timer
set to go o n at the start of th e best pass
window and off a t the end o f th e window.
This window is from 9-11 am local time in
my own case. The window can be deter
mined by sett ing the t imer to come o n one
hour prior to th e time of a nominal overhead
pass and off one hou r later. The man y
inex pensive 24 hour timers a re inadequa te
for p recis ion satelli te timing but fu nction
well in this application, where all they are
required to do is define th e general period
where reception is desired.

Co nstruc tion o f the tim er module is
easily accomplis hed using a small piece of
perf board with 0 .1 " hole spaci ng to accom
modate th e IC soc kets. One photo shows my
own modul e mounted in the satelli te timer.
The relays spec ified for Kl and 2 are
su bminiature uni ts and will moun t o n the
board with the o the r compo ne nts. Relays
with hi gher curren t requiremen ts should not
be used, as the inductive " kick" when they
are ac tivated can cause erratic timer oper
ation. Leads for L1 (and L2 if used ) arc run
from the timer to the photo-relay enclosure.

The o nly requiremen t for th e photo-re lay
circuit is that it be enclosed to protec t PCl
from direct room li ght. L1 shou ld be posi
tioned so th at it shines on the face of PC1;
otherwise, layout is co mpletely non-crit ical.
A small barrier s trip o n the back of the
enclosure can serve as a connec tion poin t for
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Fig. 3. Control module for the "on-off" station
functions. Ll of the timer portion of the circuit is
placed so that when it goes on it will shine on PC1 ,
a cadmium sulfide photocell (Clairex type CL 703
or equiv.). K3 is any 12 V dc SPDT relay. S1 is a
SPST toggle switch, which serves as a manual
control to ac tiva te equipment connected to ACl.
ACI provides power for all equipment which must
be turned on and o ff, including the receiver, tape
recorder, and th e antenna con tro l unit (if used).
The 12 V dc must be available from a supp ly which
is on at all rimes.

input lines and inverters for these commo n
inputs, a single input line and inverte r can be
used with the o utput of the inverte r driving
the requ ired gate inputs.

The " on" function opera tes as fo llo ws:
When the programmed count of 2340
seconds accumulates in the decoders of the
orbita l time r transistor , 02 will go on for
one seco nd, the time between the first
register of a count of 2340 seconds and th e
point where the count goes to 2341 seconds.
During this one seco nd interva l pilot lamp
L1 , which wi ll ac tually contro l station oper
ation, goes " on" and relay Kl pulls in. Once
Kl has closed, th e relay will stay on and t he
lamp wi ll remain li ghted even thou gh 02
goes off. This is achieve d by connec ting t he
coll ector o f 02 through the NO con tacts of
Kl and th e NC contac ts of K2 to grou nd.
The "antenna" function opera tes in a similar
fashion and will turn L2 on for one seco nd
when a t ime of 2640 seconds has
accumul ated. The turn " off" circui t comes
into play a t 30 00 seconds when 0 4 goes o n
for one seco nd momentarily pulling in K2.
This breaks the ground connection for t he
co llec to r of 02, causing Kl to open and L1
to go ou t. Neither will be re-energized when
04 goes off, because 02 has been off since
2341 seconds.

Thus L1 will be li ghted for the desired
stati on "on" interval and L2 will light
momentarily when we want to move the
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ANTENNA POINTI NG
STRAIGHT UP

' 00.
I

arm for the rotor. The ro tor should be
mounted on the support arm as close to the
mast as possible to minimize stress on the
mast. The photograph and drawing show the
rotor mounted above the support arm. While
it mi ght seem mechanically superior to
mount the rotor below the arm, this would
give rainwater the opportu nit y to run down
the rotor mounting bolts and pool in the
housin g. Mounted above the arm as shown,
my own unit has been in service for over a
year with no moisture problems. Before
mounting the rotor it shou ld be run to
somewhere near the cente r of travel. The
boom assembly, o n which the rotor acts,
carr ies the an tenna, which init iall y should be
tightened up so th at it faces directl y upward.
As in the case of the support arm, the boom
should be no longer t han necessary, to assu re

Fig. 4. Details of the antenna mounting assembly.
The spider arm assembly holds the two mercury
swi tches (Ml and 2 ) which serve as limit sensors.
Styles o f switches vary, but in aU cases the c ontact
end of the switch should [ace the bottom of the
spider arm assem bly as shown. The spider should
be mounted as shown, with the an tenna facing
straigh t up. When the antenna is in the reset
position (A ), Ml should be open. When the
antenna is in the advance position (8), M2 should
be open. Antenna bearing is fixe d by the adjust
men t o f the mounting plate to the mas t and sho uld
be tigh tened up so the long axis of the antenna
parallels the direction of an overhead pass. The
reset position points toward the origin of the pass,
while the advance position points the antenna in
the direction where the sate11i te signal is lost. Each
spider arm should be 6-12" in length, with the
switches m ounted as close to the end as possible.
Switch leads are dressed up to the rotor ca ble.

. .. ..

•

• • •

The author's timer module mounted under
the chassis of the sa telli te orbital timer.

• • •

the co ntrol cable fo r L1 and the 12 volts
required by the relay.

The Antenna System

The name of the game in terms of the
antenna inst all ation is to ins tall the yagi with
a fixe d azimuth bearin g that parallels the
overhea d satellite track and use an antenna
rotor to ro tate the antenna between the two
45° elevation points . A CDE AR-20 rotor is
used for thi s purpose. Complete rotors with
conventional control units are widely avail
able at very modest prices but it is often
possible to o bta in rebuil t ro tor asse mblies, at
even less cost , from local distributors or TV
serv ice shops. A heavy metal plate and four
heavy du ty U-bolts are used to fabrica te a
righ t angle mou nting plate fo r the support
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Spe&iIJJ SIJJe ..Limited QUlJntities

Attention Hams,
Two-Way Radio
Service Shops,
and Others

THE GE PE SERIES PORTABLE IS ONE OF
THE MOST VERSATI LE ON THE MARKET
TODAY. FOR THE FIRST TIME EVER WE ARE
OFFERING STARTER KITS FOR THESE
RADIOS. OWN A SERVICE SHOP? SERVICE
PE'S? THEN THIS IS THE DEAL OF THE YEAR
FOR YOU.

THESE PE CASES HAVE HAD THE RADIOS
REMOVED, THEY ARE NEW AND COMPLETE
WITH THE FOLLOWING: VOLUME, SQUELCH,
ON/OFF CONTROLS WITH KNOBS (THE
EIGHT FREQUENCY CASES ALSO HAVE THE
FREQUENCY SELECT SWITCHES AND

KNOBS), REMOTE SPEAKER/MICROPHONE JACK, ANTENNA CONNECTOR,
BATTERY CONNECTOR, AND PC ANTENNA STRIP.

PRICES: 2 Frequency cases : $30.00 each
8 Frequency cases: $40.00 each

Prices FOB L.A. Cash or check with order or COD
Quantity Discounts avai/able; Call or write for information.

OTHER SPECIALS
GE PE Channel Guard Boards complete with 94.8 Hz tone filters. List Price:
$136.40 plus selective amp at $47.80. Total List Price : $184.20

Special Price: $75.00 each
GE PE type 99 Decoders (two tone) complete with versa tone modules.
(rnisc.) List Price $152.00

Special Price: $55.00 each

Write for our list of other equipment including Repco Modules, Test
equipment, etc.

BIOCOM INC.
aduancod concept« ill bioli nstrumentation
9522 w. jefferson blvd. (213) 836-7263
culver city, california 90230

To order or for additional information contact: Andrew M . Seybold W8GEC/6
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Fig. S. Schematic o f the antenna contro l unit. 8 1 - normaJly closed push-button switch (manual
rese t ); 82 - normally open push-bu tton swi tch (manual advance); Tl - 24 V ae 3 A filament
transformer; K 4 - DPDT 24 V ae; KS-6 - SPD r 24 V de; K7 - SPDT 12 V de; pe2 - Clairex CL703
(similar types available from CaJecuo or Radio Shack); Cl - 40 mF non-polarized (unit from AR20
ro tor control may be used or a replacement 50040-10 may be ordere d from CDE or a distributor). Ml
and 2 are general purp ose mercury switches. A wide varie ty of ty pes are available from jobbers and
appliance shops, and the glass types present no weatherproofing problems. The ro tor cable
connections to the AR·20 correspond to normal connections so the numbering of the rotor terminal
strip can be fo llowed.

that the antenna ele ments clear the mount
ing as the antenna ro ta tes. Althou gh t he
mechanical asse mbly looks rather ungainly,
it has withstood without difficulty ice
storms and winds in excess of 60 mph si nce
installati on. Sensing of the prop er ante nna
position is ac hieved using two mercury
switches (M l and M2) mo unted on a spide r
arm assembly construc te d of alu minum rod.
These arms are at right angles to each other
and, if clamped to the boom as shown (Fig.
4) with the ann nna in a vertical positi o n,
they serve as sensors that the ante nna has
reached the desired angle . Angle A, where
the antenna is in the reset position , as it
would be at the s tart of a pass, wi ll resu lt in
switch M1 being horizo ntal aand thus off,
while M2 is vert ical and on. With the
antenna at angl e B, the advance position at
the end of a pass , M2 is now horizontal and
off while Ml is vertical and on. Leads from
Ml and M2 are dressed up along the spider
arms and back alo ng the boom to the ro tor
cable. As shown in Fig. 5, one lead fro m
each switc h is tied to a single conductor (#5)
of the cable while another lead fro m eac h
switch is run to a separate conductor.

Antenna Control Unit

The antenna control circu it ( Fig. 5) loo ks

complex, bu t it is actu ally a fairly simple
min ded switching arrangeme nt. Th e direc
t ion o f movement of the A R·20 ro tor is
determined by whic h of th e two motor
windin gs is directl y actuate d by ac from the
power transformer. Let's assume for the
mome nt tha t the antenna is up on the roof
pointing s traigh t up the way we left it. If we
supply ac power to Tl, simulating a statio n
activation, Tl will provide 24 V ac to
energize both K5 and K6 through M1 and 2
respectively, since both mercury switches are
close d with the antenna in a ve rtical
position. K4 remains o pen when power is
firs t applied . T l also supplies ac t o the
common rotor lead and ac to conduc tor 3 of
the rotor cable, t hrough the normally closed
contacts o f K4 and the normally open
contacts of K5. Thi s causes the rotor to
move in a counterc lockwise direction,
ro tati ng the antenna away fro m the vertical
to the NNE. When it reac hes 45° elevatio n,
Ml o n the spider arm assembly up at the
ante nna will open, dropping ou t K5 and
removing power to the rotor. The antenna
thus stops a t 45° elevati on - in the reset
position. All of this o nly takes a fe w secon ds
afte r power is applied. If the ante nna is in
the advanced position or any intermediate
point, it will always move to the reset
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position when power is first applie d at the
star t of a pass. If th e antenna is a lrea dy in
the reset position a t the start of a pass, K5
will be open and the anten na will remain in
that position. In the case of my own
programming. all o f this occ urs at 39
minutes after an equator ial cross ing that fa lls
within the recepti on window. Five minutes
later, at 44 minutes after the c rossing, L2
will be momentaril y ac tivate d by the control
module . This will momentaril y pull in K7 in
the antenna photocell relay circuit, which in
turn energizes K4. When K4 pulls in, two
thin gs happen simultaneously. One set of
contacts (K4 B) loc ks up K4 so it stays
pulled in, even though K7 drops out, and the
remaining set of contacts (K4A) now route

power to the other rotor wi nding (conductor
:i4 of the rotor ca ble). K6 is sti ll closed,
since M2 is c losed in the reset antenna
position, so the rotor will begin to move in a
c loc kwise directi on until the antenna reaches
45° elevation to the SSW - the advance d
positio n. At th is point M2 opens u p,
dropping out K6 and stopp ing the rotor.
Si nce K4 is still locked up, the ante nna will
remain in thi s position until the end of the
pass when powe r drops out at AC1. The
power dropout ca uses K4 to o pen. Since Ml
is closed in the advanced posi t ion, as so on as
power is applie d at the s tart of the next pass,
usually the next day, K5 will close and the
an ten na wil l reset to its starting posi tion. 52,
which is used to manually advance the

NOAA-4 photo of eastern Canada and the northeastern US in the grip of winter. The
southern tip of Hudson's Bay (James Bay) is visible in the upper left, while the Gulf of St.
Lawrence, the Gaspe, New Brunswick, Nova Scotia, and Maine are visible in the upper
right half of the picture. Snow cover outlines the northern east coast of the US,
highlighting Cape Cod and Long Island. Inland portions of the Great Lakes can be seen
under low cloud cover.
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EXPERT SERVICING ON ALL TWO
METER AM AT EU R GEAR

Call or write fo r further details .

STANDARD RESEARCH IN CO RPOR A T E D

P . O . BO X 129t

EAST LANSI NG, MICH . 48823

SYNCHRO.SOUND
En.erprises

146-29 Laburnum Ave.
Flushi ng, N.Y. 11355

1212) 359-1489 19AM-5PM )
.. . WB8DQT

ante nna, mere ly fu nctions to cycle K7.
Momen taril y push ing S1 will reset the
antenna if it is in the advanced posit ion.

Despite its apparen t comp lex ity, the
an tenna co ntrol unit goes together very
qu ickl y, particu larly since plug-i n re lays arc
used with scre w terminal sockets. Before
atte mp ting to put the unit in service, you
should se t up the control unit, rotor, boom
and limit switches in the shop , to veri fy t he
proper movement of the rotor and the
function of the limit switc hes. The co nnec
tions shown for the AR-20 assume that the
rotor support arm wi ll come off to the le ft
of the mast (facing in the direc tion of t he
origin of a pass). This arra nge ment requires
that the ro tor move c loc kwise (viewed from
the top) when advancing an d counterclock
wise when rese ttin g. If it docs not move in
this way, or you req uire the opposi te direc
tion of moveme nt for your mounting
arr angement, simply reverse the connectio ns
to condu ctors 3 and 4_ I use a barrier st rip
on th e rear of the control un it to handle
connectio ns to the multiconductor rotor
ca ble .

With the rotor mou nte d horizonta lly (as
it wi ll be on the roof) a nd the boom arm in
place, the mercu ry limi t spide r arm assembly
should be mounted so that each of the ar ms
is below the boom and at an angle of 45° to
the vert ical. The rotor itself should be
somewhere near its center of travel fo r this
test. A small wooden po inte r can be
mou nted a t the end of t he boo m (fac ing
straight up) to simulate the anten na. Plug
the 11 0 V ac plug into an outlet and the
pointer should swing to t he reset posit ion
and stop. Momentari ly press S2 and the
pointer should swing around to the advance
position. Pressing S1 should reset the
pointer. Momentarily ap plying 5 V to L2
should cause the ante nna (pointe r) to
advance . PUlli ng t he ac plug and re-inserting
it shou ld cause the poi nte r to rese t. If all
these tests a re satisfactory you are rea dy to
lug the whole assembly to the to p of t he
roof and replace the si lly wooden po inter
with a real antenna. This ground check is
highly desirable since if you miswire a relay
you can cause a rea l tangle of coax a nd cable
up o n the roof.

NOW
257.95

NOW
779.95

SPECIALSUMMER

NEW KIT INCLUDES:

BLADES
SPECIAL ALTE RNATOR
CONTROL UNIT

FABRICATION INSTR UCTIONS

BASIC KIT AS LOW AS:

$1470 0

STANDARD SRC-146A
Two Watt handheld tra nsceiver

with leather case, GE ni-eads, and
rubber duckie a nte nna.
LIST
339.95
COMCRAFT CST- 50

VHF two band transceiver for 2
and 1%. meters with digita l frequency
synthesis.
LI ST
869.95
Com plete line of

Sta ndard, Cushcraft , Comcraft,
Hv -Gain and Aluma Tower Products.

1/2 KW
WIND
ELECTRIC
GENERATOR
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90db isolation

at 450MHz

THAT'S RIGHT - 90dS isolation at 450MHz with less
than 1.5dB insertion loss with our .7 M6A 6 cavity duplexer.

Complete for only S350.00.

see IT AND OUR OTHER FINE CAVITY DUPLE XEAS AND

FILTERS FOR 2 METERS, 1.5 METERS AND 70 CENTIMETERS

AT YOUR LOCAL HAM DEALER'S. OR CAll OR WRITE FOR

OUR FREE CATALOG.

----------
----------

544 LASSEN ST. • LOS ALTOS, CALIFORNIA • 94022 • (415)941 ·2118
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John M . Murray Wl BNN
4 Kenwood Circle
Bloomfield CT 06002

Eskimo Pie

F an letters from 5WLs used to be a
mixed blessi ng. Sure , it took time a nd

postage t o answe r t hem. Bu t occasio nally
one would drift in that was amus ing and, at
t imes, unforge ttable.

Somehow, sideband has squashed most of
these guys out of the picture. When we were
on AM o n the DX bands, ears all over the
world hung o n our wo rds . No more.

Until the 5W Ls get and/or learn how to

Apparently fed up with people, the Queen
was not in much demand as a baby sitter.

90

use 55B receivers, the great silence may
continue - a nd we' ll save considerable
postage. But I predict the fl oodgates will
open one day again. Human nature, events
and history have a way of repeating . . .

Take, for example, a wild le tte r I received
wit h photograp hs many years ago fro m a
Catholic missionary, a Germa n by the way,
whose bea t was way out yonder in the
Canadia n Arctic. He was assoc iated with
"the flying priest," Father Schu lte - and
deci ded after listening to my mul t i- language
Q50 s wi th hams in Europe that I was the
gu y to develop his hot story fo r the world to
learn. Believe me, it was a shocker!

It seems that this tasty item re late d to His
Ma jesty IKTUK5HAK DGU K, Eskimo King
of Igloolu k, and his charm ing wife , the
Queen - permanen t igloo addre ss not reo
vealed. Any how, judging by the photos, you
will note from the King's nonchalance and
the Queen's obvious savoir-taire that they
were indeed unusual people.

My missionary 5WL out li ned in hi s fi ne
Germa n scri pt - t ranslatio n of which was
not too easy - t hat I shou ld "feed" the
story to Life magazine, or so me other great
Ame rican publication. For various reasons, I
never got around to it. 50 now 73, which is
not a bad publi cati on at all , may do the
honors.

If you have a queasy stomac h o r don 't
li ke to bite off more than you can chew,
perhaps you'd better look away a nd not read
on. Otherwise, "press on regardless . . . "

" It seems that our Queen ate her fi rst
husband and two babies so me winters ago,"
my holy friend divulged . " She allowed t hat
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Eskimo King IKTUKSHAKDGUK had "j ust
one ey e more for his sweetie pie. "

he was a tough husband . He d id not provide
enough food for the fami ly . . ." I t was th at
simp le.

The letter continued, " T he Kin g see ms
happy, however, he has only one eye morc.
He call s her sweet ie p ie."

My wi fe (XYL to some of you guys)
obse rved, "The Queen obviously loo ks ahead
- but wit h those two sharp tee th and two
wedding rings on the wrong hand she is
undoubtedly dreaming up a savory new
recipe for Eski mo pie. I wouldn't trus t her.
T he safety pin on his shir t , backed up by

th ose soli d look ing buttons, only stresses her
desire to meat, I mean meet, Eskimo sta n
dards of good taste - in dress of course. A t
least , he doesn't appear to be i n any big stew
about it - at the moment. "

Let 's hope that the o ld gal has reformed,
if she is st ill navigating. She could even be
the head of her local PTA. However, dis
closure of her former diet could annoy t he
lady if she has cont inued to forage around,
as above. She might even come down here
and give us a hard time. Oh, yes . As the
French say, " Bon appetit." . . .Wl BNN

We ma ke o ur SkyCl aw "' vertic al
a ntennasfor the ham who doe sn't want
to be a jock-ot-on bo nds. Because no
antenna c an be a ll thing s to all people.
You tune our SkyClaw™ to your choice
o f 160 (50kHz bandwidth).80 (200kHz
bandwidth). or 40 (the whole bond) We
d on 't fudge the tuning for mul ti· b and
performa nce. We put the ma terials into
it that letyou pump the legal limit through
it We build it to withstand more wind than
you'll find in a QSO on 75.

And we deli ver the who le thing for
S79.5O. postpaid in the USA Radia l a nd
phasing ha rness kits are available. too.

II's se lf-supporting Wea therproof. You
put it up yourself with just 4 tools It stands

JU L Y 19 75

24'7:' And you connect to on 50-239 in
its base .

Now. then. Have you decided which
kind of operator you wont to be?

Yes. Moster

Radio Co., Inc.
2100 Enterprise Parkw'ay
Twinsburg, Ohio 44087
(216) 425-8073
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New Heath Ham Accessories

New solid state Heathkit
Electronic Keyer...49.95
Sending code's easy with the HD-1410 whether
you're operati ng base or portable. The dot and
dash paddles' travel and tension are easily adjust
able. When the two paddles are treated as one,
the HD-1410 operates Ilke a single-paddle keyer
with dot and dash memories. Iambic operation
forms most characters with reduced wrist move
ment. Oats and dashes are setf-completing and al
ways in proper proportion. During const ruction, you
select the speed range you want up to 35 wo rds
per minute or up to 60 words per minute. Operates
on 120 VAC or 12 VDC. Adjustab le sldetone fre
quency, built-in speaker, headphone jack. weighted
base. Styled to match our famous " S8" line.

Kit HD-1410, 5 Ibs., mailable 49.95*
HD-141 0 SPECIFICATIONS - Ke, inr; Speed: Variable from under 10
to over 35 or from under 10 to over 60 wpm. Keyinr; Output. Posi·
uve line to Ground : max. voltage open circuit or spikes - 300
volts. Max. current - 200 rnA. Ke)' inr; Output, Ner;al i ve line to
Ground: max. voltage open circuit or spikes - 200 volts. Max. cur
rent - 10 rnA. Audio: internal speaker or jack for optional hl-Z
(at least 500 ohms) headphones. Si detone: ad justable f rom 500
to 1000 Hz. Internal Controls: sidetone frequency, paddle tension,
paddle t ravel. Rear Panel Conn ections: AC power cord. tz-vort
power input. keyer out. headphones. receiver audio in, ext. key.
Temperature Ranl e: DoC to +40°C (typ. -10°C to +400Cj or
apprex. 50°F to 105°F. Power Requirement: 1201240 VAC (..... 10%).
60/50 Hz , 3.5 watts or 10-14.5 VDC, negative ground, ISO rnA.
Dimen sions: approx. 3" H x 5" W x 7112" O. Net Weicht : 3 tbs,

HEATHKIT ELECTRONI C CENTERS _
Units of Sci'l l umberger Products Corporation
Retail prices sllghlly higher.

ARIZ. : Phoenix; CALIF.: Anaheim, EI Cerrito. Los Angeles,
Pomona. Redwood City, San Diego (La Mesa), Woodland
Hills; COLO. : Denver; CONN.: Hartford (Avon); FLA.: Miami
(Hialeah) .Tampa; GA.: Atlanta; ILL. : Chi cago, Downers Grove;
IND.: Indianapoli s; KANSAS: Kansas City (Mission); KY.:
Lou isvil le; LA.: New Orleans (Kenner) ; MO.: Balt imore , Rock
v ille ; MASS. : Boston (Wellesley); MICH. : Detroit; MINN.:
Minneapolis (Hopkins); MO.: St. Louis (Bridgeton) NEB.: Omaha;
N.J.: Fair Lawn; N.Y.: Buffalo (Amherst ), New York City, Jen
cnc (L.I.), Rochester. While Plains; OHIO: Cinc inneU (Wood·
lawn), Cleveland, Columbus, Toledo; PA.: Philadelphia, Pitts
burgh; R.I. : Providence (Warwick) ; TEXAS: Dallas, Houston;
VA.: Norfolk (Va. Beach); WASH .: Seatt le; WIS.: Milwaukee.

92

New solid state Heathkit
Dip Meter... 59.95
A better dip meter at lower cos t. The Colpitts os
cillato r covers 1.6 to 250 MHz in fundament als
with MOS-FET paraphase amplifier and hot-carrier
diodes for more sensitivity and better dip. Q-mul
tip lier for greater detector sensitivity and respon
sive 150 p..A meter movement for positive resonance
indications. Phone jack for modulation monitoring.
Solid-state design and s-vott battery operation.
Custom mol ded gray carrying case protects the
meter and the 7 color-coded, pre-adjusted. pluq-in
coils in transit , and makes a handy sto rage place.
Bui ld it in one evening. Nearly everything mounts
on two ci rcuit boards. And when you fin ish, you' ll
have the best dip meter around - fo r a lot less
money.

Kit HD·1250, less battery, 4Ibs.. mailable .. 59.95·

Send for FREE Catalog

~
------_. ~ ..

HEATH Heath Company, , •
Dept. "·07 ....~....""'. ..::

•• •• Benton Harbor '~,~ ~.• , -6. _
I Michigan 49022~_.

I 0 Please send my free 1975 Heathkit Catalog .

I0 Enclosed is S , plus shIpping .
please send model (sl _

I::::'"
I elf' IU" liP

I H'C.. .. ,PEc,p,c n,o", 'u ',ECT'O C" ON G! W""OU' NOTICE . I
L

·... ,L O.O U PIIC" , ' . 0 •• • ' .. CTO.V . AM-3 14
J--------------------
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John Molnar WA3ETD/2
Box 56 1
Ridgefield NJ 0765 7

FM Alignment Oscillator

Surplus com mercia l transceivers still
provide the most economical means of

getting started on the amateur FM bands.
Often, however, these rigs require con
siderable " tweaki ng" to bring them into our
bands. An rf signal sou rce to align the i-f and
rf sections of th e rece iver is almos t always
requ ired to acco mplis h tune-up.

This art ic le desc ribes a simp le tes t
oscillator built arou nd the ever popu lar
Inte rnatio nal Crystal "OX" oscillator board.
Two osci llators provide a 10.7 o r 21 MHz
signal for i-f tune-up and a low level signal
for rf section alignment. The crystal selected

for rf alignment is in the range of 6 to 10
MHz - a harmonic provides output o n the
operating frequency. I chose the 24th har
monic for two meter work, and have
sucessfully tuned several 430 MHz rigs
utilizing the 50th harmonic of a 9 MHz EX
crystal. This allows an "OX-LOW" oscillator
to be used in both sections of the test unit.

Construction

The unit co nsists o f a 5x2Yzx2Yz"
minibox with a 50-239 coax jack and a
SPDT switch mounted in opposite ends. The

The complete test oscilla tor. Note link from OSC1 to OSC2. 1-f crystal should be used in
OSC1, closest to switch .
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the te st unit output to the antenna of the
rig. When the rf sect ion is rough tuned, the
osc illator is moved across the bench with a
10" section of wire serving as an antenna.
The noisy (not fu ll y limit ing) signal is then
used fo r fine tuni ng of the receiver.

Although the EX crysta l is o f low
accuracy (by FM standa rds) I have never
fou nd a case where twea king the receiver
fi rs t osci lla tor trimmer di d not tune t he
har mo nic . even in the case of the 50th
harmo nic used for 430 MHz units.

The EX crystal frequency for the FM
bands may be determined as follows:

144 MHz-Fx =Fo/24
220 MHz-Fx =Fo/20
430 MHz-Fx=Fo/50

where Fx=frequ ency of EX Low crysta l, and
Fo=receiver frequ ency .

I have fo und this unit to be an invalu abl e
aid in tuning a variety of surplus rigs. Once

the rough tu ning is complete, the rig may be
"netted" by monitoring another ham or the
output of your local repeater and zeroi ng
the discriminator.

RF OUT

I< ( l 3 1
' 6 OSc I ' 6 OSc 2

U N-
O COll

. -
COIL

U G- c a "'
0 0 r, ·F ,!, R F ,!,

swr
-!- ._69V

J,
Fig. 1. Block diagram. Link consists of 2 turns # 18
around L2; cold end of L3 is not grounded. SW1 is
a center off SPDT.

two OX oscillators mount side-by-side with
the supplied hardware. The rf output of one
oscillator is d irect ly connec ted to the output
jac k, with the second link coupled to t he
coil of the firs t with two turns of # 18
insulated wi re. Th is preve nts the o utput of
o ne oscilla tor being shorte d by th e o the r.
T he switc h se lects th e osc illa tor to be
po wered by an ex te rnal 9 V battery .

Operati on

The i-f crystal shou ld be placed in the
link coupled oscillator, as the strong funda
menta l output is utili zed. When using the
high frequency harmo nic , direct ly coup le

MODEL 4 X 6

250 MHZ FREQUENCY COUNTER

250 MHz for $1.00 per MHz .-- - - - - - - - - - - - - _ .,
b ! ~5 - 2" 0 , '-I "1

MODEL 4 X 6 WIRED
and TESTED

Include $2.50 to cover
Postage and Insurance

SPECIFICATIONS

Frequency Range .. . . . . . . . . . • . . • . • 500 kHz - 250 MHz
Sensitivity •. .. ...... . . . . . . Less than 80 mV at 150 MHz
Input z 50 ohms
Max. Input Voltage 15 V rms , 50 V de
Tim e Base . . . . . . . • . . . . . . Crystal Clock plus-minus 10 ppm

o 0
OCto 40 C ambient

Readout 6 Digit 7 Segment LED
Power 120 V ac

Price FOB Shawnee, Oklahoma
Dimensions 2%" H, 10" L. 7" 0
Cabinet Light blue

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801
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What's All the Shouting About

It's the All New (lett'! FM-DX
Amateur Net $589.95 - Factory Direct Only

Owners are shouting their praise
for all sorts of reasons

The ones we hear most often are,

?•

• The operating simplicity, accuracy and stability of the Synthesizer
and LED Frequency Readout.

• The unmatched receiver performance with super sensitivity and
freedom from spurious responses.

• Those beautiful, clean 35 Watts of Transmitter Output.

• The rugged Modular construction.

• The 143.5 - 148.5 MHz coverage - opens a whole new world of
SIMPLEX operation.

UNTIL YOU TRY ONE YOU WON'T KNOW WHICH
FEATURE YOU WILL SHOUT ABOUT - PROBABLY

ALL TilE ABOVE - AND MORE! CALL CLEGG'S TOLL
FREE NUMBER TODAY FOR DETAILS ON THE FM-DX,

_tf!!l'..:....tt _
208 Centerville Rd. Lancaster, Pa.

Toll free sales & services phone (800) 233·0250
In Pa. call (717) 299-7221 Iectteet!
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Dr. Robert Suding W0LMD
370 South Queen Street
Lakewood CO 80226

Master Sync Generator

T his master sy nc generator is designed to
produce inte rlaced sy nc for a black and

white camera at minimu m complex ity and
cost. T he heart of this circ uit is an IC made
by Texas Instrume nts fo r the '74 series of
Sylvan ia color TVs .

This IC, Sy lvania part number
15-37701-1, is a +2, a +525, and a single
shot ali -i n-one 14 pin dip lC. The list price is
$5.40, and the net price is proportionately
lower. This IC was designed so t hat the TV
set ge nerates it s own sy nc signals if off the

air sy nc is temporarily lost.
By pu tting in a 31.5 kHz signal, and

add ing a si nglesho t to the horizontal o utput
lead , interlaced sy nc results . My meth od of
gett ing 31.5 kHz is shown. I had a surplus
6300 kHz x tal in the ju nkbox, so I fo llowed
it wi th a +200 set of flip flops. Many other
combinations of xtal and divi ders wou ld
work fine, such as 3150 kHz a nd +100 , 504
kHz and +16, etc., or you can pay the long
dollar for a 3 1.5 kHz xtal.

... WIlLMD
.,

15~~ 6300KHI

,1---111,
41 0 410

'1/ 4 5W<='
---= 1400 r

l15 I ~

f/4 \11
'2 1400,,

.,
•

"

59 0 391< .,

, . ,

to

'", 140 0

• 10~S
PULSE
111150

- "

•,.,
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. 0-",

Fig. 1. Schematic.
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18" FA CSIMILE RE CORDERS
FOR SA LE

The leading m anu factur e , o f 18 " facsimile w ea t her
c ha rt recorde rs is no w upd " ring an e~isting network to
solid s t a t e equipm ent. This u p da t in g is m aking avai lable "
nu mber o f 1 8 " w aather m ap r ec orders ideally suited f o r
any one in te re s te d in e~perimentino w it h faCSimi le .

These recorders . w ' t h sui tab le receiver and FSK
conve rt e r, can b e used to mo nito r radio weather c h an
broadcasts ..s w e ll as p ress w ire p h o to transmissions. With
SOme modi fic a tio ns. da t a fro m wea t he r satellites Ca n als o
be received.

These recorde rs ar. re llll o nabl y p riced and a vaila b le o n
a f ir S! c oone. I "St served b asis .

Call or writll Mr. Armand D. Bouch ard :

A LD EN ELECTRON ICS & I MPULSE
R ECOR DING EOUIPMENT CO.• INC.

Washington Street, Westboro MA 0 1581
6 17/366-885 1

••OS ~'G.~
C'~. 'i-€

ASSEMBLED PCB
$24.95 ppd
· SELF·COMPLETI NG DOTS AND DASHES
- INSTA NT ST ART WITH JAM PROOF SPACING
"BUILT·IN SIDETON E
"5-SO WPM
"OPERATE S ON 5-12 Vdc
" FOR GRI D·BLOCK AN D CATHOD E KEYING
"SIZE : 2.3 If 3 .5 INCHES

(WI residents add 4 % sales tax)

DGM ELECTRONICS
787 8riar Lane, Beloit, WI. 53511
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UNIVERSAL BREADBOARDING ELEMENTS
WITH SOLDERLESS PLUG-IN TIE POINTS

SUPER-STRIPS

•

The Super Strip will accept all DIP's, TO-5's
and discrete components with leads up to
.032" dia. As many as eight 14-pin DIP's can
be accommodated. Use any solid wire up to
No. 20 AWG for interconnections. Super-Strip
can be panel-mounted with the No.4 screws
provided. A vinyl-insulated backing prevents
short circuiting. Included are four self-adhe
sive polyurethane feet for protection during
bench work. Body is acetal copolymer.

Super-Strip 1: 923748 !Gold-plated terminalsi $18.90ea.
Super-Strip 2: 923252 (Nickellsilver terminalsl$17,OOea.

. ....

• Combine distribution system with
universal breadboarding matrix

o 840 solderless, plug-in tie-points

• Accommodate all DIP's and discretes
with lead diamaters to .032"

• Require no special patch cords

The A P Super-Strips combine a power/sig 
nal distribution system with a matrix of 128 ter
minals, each with 5 tie points. The distribution
system consists of eight buses, each individual
bus consisting of a line of 25 tie points. All tie
points are the solderless, pluq-in type, used on
A P Terminal and Distribution Strips.

TC-24
923714,,}13.85 ea.

TC-14 I TC-16 I-==~~-
923689",.,$ 5.25 ea. 923700"...$5.75 ea.

• Provide full access to integrated circuit DIP leads

o Solve probe attachment problems

o Simplify prototype and production testing, field
service work. and quality control

• Remove DIP's damage free

• Available in sizes to accommodate all DIP's;

The unique design of the A P Test Clip assures positive,
non-shorting electrical connection and positive mechanical
clamping to dual-in-line packages.

Gold-plated phosphor bronze spring contacts are de
signed for wiping action. The "contact comb" separating
the spring contacts provides positive positioning to prevent
accidental shorting of adjacent leads.

Oscilloscope probes can hang free on the longer terrni
nal wires in the top row of the Test Clip and not interfere
with the terminals in the bottom row.

IC TEST CLIPS
FOR DUAL-iN-LINE PACKAGES

All products are guaranteed to meet
or exceed published specifications

iii A P PRODUCTS INCORPORATED
Box 11D-Z • Painesville. OH 44077
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Dr. Robert Suding W0LMD
370 South Queen Street
Lakewood CO 80226

The Audio Synthesizer
for RTTY, SST~ and whatever

H
ave you ever had a need of an audio
generator for precisely tuning your

SSTV or RTTY equipment? Th is audio
frequency synthesizer generates highly
accurate tones useful for tuni ng both SSTV
and RTTY station equipment. The outp ut
freq uencies are within .4 Hz of t he exact
desired frequency of 11 tones critica l, or
very hel pful in the tun ing of an SSTV or
RTTY station. A si ngle crysta l is su bdivi ded
to derive t he desi red tones, and the complete
unit can be bui lt for less t han $20.

The freq uenc ies considered cri tical to
SSTV tuneup were 1200, 1500 and 2300
Hz, represe nt ing Sync, Black and White
respect ively. In add ition, 1700, 1900 and

2100 were considered useful for grey scale
adjustments of SSTV, so these were added,
resulting in six synthesized frequency
requirements for SSTV.

RTTY has five frequenc ies which can be
considered critical to tu neup. These are
1275, 1445, 2125, 2295 and 2975 Hz. These
are the five to nes which may be utilized on
either wide or narro w freq ue ncy shift
keyi ng, using t he lo w or high tone set.

Theory of Operation

The af synthesizer starts off with a simple
crystal oscillator feed ing three sy nchronous
binary counter ICs. Since each IC has fou r
stages, a possible frequency division of 2 ' 2

•-
XT Al S

\

M

,

....., .
2 12')

"'"
n

'2300 1175,,00
1445

900

'00

nO

AI synthesizer on left, with frequency counter on right showing resultan t ou tput.
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Fjg. 1. SS T V and R TTY frequency sy nthesizer.

or 4096 exists before the counte rs carry to
i'l. Ho wever, if the proper outpu ts are gate d
togeth er, th e counters can be re set prior to
4096, thu s establis hing contro l o f t he exact
frequency divisio n. As shown on t he sche
matic, by sequentially labeling the ou tputs
of the counters in powers of 2, the desired
frequency divis ion can be easi ly assembl ed.
The problem then becomes o ne of getting
the simplest gating co mbination for the
desired accuracy.

A rather complex computer program was
written to analyze the problem stochasti
cally, and th e relevant portion of t he pri nt·
out is shown in Tab le 1.

The co mputer did in a few mi nu tes what
wou ld take years of manual calcu lation and
comparison. Eleven NAND gate decoders are
wired to detect a 1 bit at every input to
produce a i'l bit a t the output of one of the
decoders, the decoder of the selected fre
que ncy to be synthesized. This i'l bit at the
outpu t of any decoder the n produces a 1 bit
at the outp ut of the OR sec tio n, rese tti ng
the d ivider sec tion, and also toggling the
output fli p flop.

The various NAND divisio n decoders are
selected by a swi tch which puts a + enabling
voltage on o ne input of the desired fre-

quency's decoder. If remote manual, or
electronic se lection, is desire d, such as a grey
scale pattern fo r SST V, or AFSK for RTIY
transmi ssi on, the builder merely has to
supply a + voltage to the desired decoder
sele ctor inpu t in t he sequence and/or for t he
time required.

Since th e calculated frequency has been
doubled, then halved in the outp ut flip fl op,
the output waveshape is a symmetrical
square wave, excellent for tuneup and cali
brat ion , but poor for transmission . If you
wish to transmit this signal, build a low pass
or bandpass fi lte r to co nvert t he outpu t to a
sine wave.Those not need ing eithe r SSTV or
RTTY sy nthes is can omit t he unneeded
decoder NANOs, the 7430 O R gate asso
ciated with the undesired block of decoders,
and the 7402. The remaining 7430 in the
O R sectio n is then directly connected to the
7473 and th e Clear line.

Construction

I bui lt the af synthesizer as a self
contained unit having its own power supp ly.
T he cab inet is a Rad io Shack #270-252
measuring 4" wide by 2-3/8" high by 6"
deep . The power transformer is any 12 volt

JULY 1975 99



ac 300 mA or more uni t t hat you may have
aro u nd.

The ac tual IC board is a perfboard unit
wi th .1" center holes measuri ng 2W' by
4W'. The ICs and other parts are inserted
an d then the tedious wiring with #30 wire
and a small, fi ne tipped solderi ng iron
begi ns. Since it is very easy to make a
mistake, be sure to develop some kind of a
wiring syste m, suc h as labeling the ICs and
wiring similar sections seque ntially.

It is easier t o bui ld if an o rde red process
is followed which will allow progressive
testing. Complete and test the powe r supply
first. Next wire up power pins of all the ICs
and build the crystal osc illator. After you
have verified proper oscillatio n, wire up the
th ree freq uency dividing ICs, and tem
porarily ground pin 14 of these three ICs.
Loo k at pin 7 of the last 74193 with an
oscilloscope . If everything is working
correctly so far, you shou ld see a square
wave, 159 3.7 5 Hz in frequency .

Start wiri ng the decoders by wiring the
7430 labeled "1200." Reading the abbre
viated schematic, you will f ind that the 1200
Hz decoder req uires a 2048, 51 2, 128 and
32 bit input to pin s 2, 3, 4 and 5 respec
tively. The 2048 and 512 bits come fro m
pins 7 and 2 of the th ird 74 193, and bits
128 and 32 come fro m pins 7 and 2 of the
second 74193. Pin 1 of the 1200 Hz decoder
is connected to "A" (the 1200 Hz position
of the switch). The output of the 1200 Hz
decoder (pin 8) is connected to the 7430 OR
gate NAN D associated with the SSTV fre
quencies, the 1200 Hz decoder input, pin 1.

Then wire the other connections to the
OR section, except do not con nect the O R

inpu ts to the unwired decoders yet. Remove
the temporary ground from pin 14 of the
74193s and connect the OR section output
as shown o n the schematic to the pin 14s of
the 74193s and the input pin of the output
y, 7473.

Select 1200 Hz on the switch, and the
output of the synthesizer should now read
1200 Hz, + one digit, on a freque ncy
counte r. Now wire the rest of the freq ue ncy
decoders an d test eac h one. If any selected
output does not read out correctly o n the
counter, you either have an error in your
wiri ng, or a defective lC, Or may be a bum
counter!

Extending/Modify ing The Af Synthesizer

The unit can also synthesize other fre
que ncies between 800 Hz and 3264 kHz
with varying degrees of accuracy . The lower
the des ired synthesized frequency, the
greater the probability that the resultant
output will be very close. A number of
extra, currently unused, input gates in the
O R section are shown on the sc hematic.
These can be connected to additio nal
decoders, and additional swi tc h posi tions
wil l allow selectio n of up to 16 sy nthesized
frequenc ies.

Suppose you wis h to add 1000 Hz
output. First use the following form ula to

•
derive t he frequency division needed;

Division required =

3264000
Synthesized Frequency Desired

Entering our desired frequency of 1000
Hz we get;

3264000 SSTV 2720.00 2 176.00 19 20.00 171 7.89 1554.29 141 9.1 3
RTTY 2560.00 2258.82 1536.00 1422.22 1097.1 4

2720 1200.0000 2048 512 128 3 2 0 0 0
2176 1500.0000 2048 128 0 0 0 0 0
1920 1700.0000 1024 512 256 128 0 0 0
171 8 1899.8836 1024 512 128 32 16 4 2
1554 2100.3861 1024 512 16 2 0 0 0
141 9 2300.2114 1024 256 128 8 2 1 0
2560 1275.0000 2048 5 12 0 0 0 0 0
2259 1444.8871 2048 128 64 16 2 1 0
1536 2125.0000 1024 512 0 0 0 0 0
14 22 2295.3586 1024 256 128 8 4 2 0
1097 2975.3874 1024 64 8 1 0 0 0

Table 1. Computer printout of frequency syn thesis com binations.
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Inside view.

3264 - 2048 =121 6 - 1024 =
192 - 128 = 64 - 64 = O.

$ 4.25
3.75
4.50
9.00
5.00

18.00
38.00
22.00

COMMUNICATIONS. Inc.
2115 Avenue X
Brooklyn, NY 11235
Pl10ne (212) 646·6300

TUBES BOUGHT. SOLO AND TRADED
SA I 'E SSS JIIGH SSS FOR rO UR TUBES

MONTHLY SPECIALS
$ 2 8.00 6146B

4 2.00 6360
120.00 6883B
42.00 6939
45.00 811 A
24.00 813
19.00 7735A
18.00 8236

2 K25
3-5002
3-10002
4-125A
4-400A
4CX250B
4 X15OA
572B

TOP BRAND Popu la r Receiving Tu be Types.
BRAND NEW 75%+ Off List' Factory Boxed.
FREE LIST Available - Minimum Order S25 .

BRAND NEW····FACTORY GUARANTEED

SE R "/S (; Tiff; / .\'IJ I'S TR l' S/W .T 1'122

... WjlLMD

was another varia ble ente red into the co m
puter as a design constra int. Note on the
printout of Table 1 that only one decoder
(1900) required a ll 8 inputs . Synthesized
frequencies requiring only two counter
inputs can use a 1/ 3 7410 as shown, and
those requiring only three can use a ]I, 7420,
in the interest of lowering the tota l IC
count.

'lOUR HAM TUIE
HEADQUARTERS!

Conclusion
This project has presented an af synthe

sizer for SSTV an d RTIV freque nc ies which
is accurate to within .4 Hz, in the worst case.
A computer was uti lized to obtain the
needed data for building a unit which gives
the requi red accuracy, as well as minimizing
the comple xity of the unit. The output is a
sy mmetrical square wave.

Subsequent computer simulations have
been run for af syn thesizers which sy n
thesize a si ne wave output of the desired
freque ncies of SSTV, RTIV and SSTV and
RTTV. These designs wil l be written up at
some later date.

3264000
1000

-- ..-

3264 =

This indicates that a decoder connected
to the 2048, 1024, 128 and 64 ou tputs of
the 741 93s will give a 1000 Hz synthesized
output from the af sy nthesizer when
selected.

A problem comes in when the division
required is not a whole number. In this case,
the division required is rounded off to the
nearest whole number, but some resultant
inaccuracy will have to be tolerated, or a
new computer analysis can be run, using this
new desired frequency as another simulat io n
constrai nt.

Table 1 shows seve ral exa mples of how
the computer listed the resultant error for
me. The firs t number on the top line was the
stochasticall y selected master frequency.
The SSTV and RTIV fre quencies required
the 11 division ratios shown to the right of
the master frequency. 2100 Hz ac tually
required a divisio n of 1554.29. The com
puter rounded off to 1554 beneath , and
then ca lc ula ted the resul tant freque ncy and
the required binary divis ions. Notice that the
1554 division resu lts in a frequency .3861
Hz too high, but th is is close enough for my
applica tio n so the design was accepted.

Another consi dera tion is that a 7430 has
only 8 input legs. Since one input goes to
the switch, each decoder mu st use a maxi
mum of 7 inp ut legs to the counters. This

Next, we determine the binary divisions
required. Sequentiall y subtract the highest
binary number listed on the 74193 outputs,
in descending order:
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CRYSTALS are

DLD FASHIDNED
No w in stock

The latest syn thesized rigs available.

tCOM 230
146-148

FM
. 144-148

IT C Mu ltl-2000 FM-CW-SSB

Brimstone 144 142 -149
FM

EBC 144 Jr . 143.~-~48. 5

-.",,,,,
• •

._.... ~.-- ._-

ICOM 21·A
ICOM DV·21

146-148 30-50 146-170
Tennelec Memory Scanner 450-5 10 M Hz

AU DIO LAND is now offering high trade-in prices for your used
equipment. Write for trade-in prices and price quotes. Now in stock 
CUSHCRAFT - REGENCY - SBE - HAL COMMUNICATIONS 
NEWTRONICS - HY GAIN - AMPHENOL - T URNER - E.V. 
SU RE - STANDARD - TEMPO . 3000 xtals for most rigs. Rotors and
cab les. Stereo and quad eq uipme nt - and much more. Specia ls on
N.P.C. regulate d power supplies . All majo r charge cards accep ted.
Several fina nce plans available.

36633 S. Gratiot
Mt. Clemens Michigan 48043
313-791-1400
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Alan S. Douglas
Box 225
Pocasset MA 02559

Ham Radio

in the Arctic - 1925

J ust fifty years ago, in the summer of
1925, Commander Donald B. MacMill an

led an expedit ion to the Arcti c , to searc h fo r
land masses near the Pole. His previous
ex pedit ion in 1923-24 had been smaller, bu t
he had set a precedent by eq uipping his
schooner Bo wdoin with amateur radio gear
with th e call WNP (Wire less North Pole), and
enlisting Don Mi x as ope ra tor . Although
o nly o ne Canadian amate ur was able to work
them with an y regularity, WNP was th e most
talked-about event of the year. From that
time, no geographic expedit ion was com
plete wi t hout rad io to keep in touch with
the outs ide world .

MacMillan's 1925 pla ns were more ambi
ti ous. He was sponsored by the National
Geographic Soc ie ty and he had two ships,
his favorite Bowdoin and the converted
French trawler Peary. 1 he Peary carr ied a
group of three Navy amphibian aircraft
commanded by Richard E. Byrd . T he radio
gear, as in the fir st expedition , was custom
built by Zenith ; in fac t, E. F. MacDo nal d,
Zenith 's presiden t, was MacM illan's second
in command.

What made th is expedition so important
to amate ur radio? Short waves! The equip
ment was made to o perate all the way to 20
meters, a re lative ly un charted area in the
days when most ac tivi ty was around 200. A
few amateurs had conducte d ex periments at
40 a nd 20, notably John Reinartz
1XAM!l QP, and had noted t ha t these bands
were espec ially suited to daytime work. The
ex ped itio n would be in continuous daylight

JULY 1975

during the Arcti c summer, and the 200
mete r band wou ld be nearly useless, as th e
fi rst ex ped it ion and WNP had shown.

On the basis of these sho rt wave experi
ments, 20 meters was chosen as t he pri mary
traffic frequency, and QST ex pressed the
hope that as many amateurs as possi ble
woul d bu ild suitable rigs to work MacM ill an.
Reinartz himself, o ne of the few men
familiar with t he construc tion and o peration
of short wave apparatus, was engaged by

John Reinartz lXAM/l QP, at the base camp
in Etah, Greenland. (Photo copyrighted by
the National Geographic Socie ty.)
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Reinartz-Zenith transmnrer-receiver.The author's 40m
Macdonald.)

Zenith to design the necessary radio gear,
and to accompany MacMillan as ch ief oper
ator. He was already famous for his
"Reinartz circuit," a peculiar form of regen
erative tuner that was immensely popular in
the 1920s.

Though I have no first-hand informatio n
(I was born almost twenty years later). I 'm
probably not sticking my neck out too far if
I speculate that the chance to hear and work
MacMillan directly was enough to convince

(Photos by Robert H.

many hams to get out of their 200 meter
ru ts and make the jump to short waves. Did
someone mention "incentive"?

My own interest in MacMillan's work
began when I had the good fortune to buy
one of the few existing pieces of gear t hat he
used , fro m the man who had owne d it ever
si nce the expedition returned. This 40 meter
transmitter-receiver was installed on one of
the aircraft, for emergency use in case of
forced landing. The receiver is a Reinartz

WN P.
:bONAl.ll .Mill, ~All10 OPLIIA TOR

•J\",& T.AHI'N\'7TI",.

lH£ .'.)T KNOwN A"",,,,.tUR ANI) THf.

Tit" NSNU'TTUt '¥tHICK ,.."" MAJ')f AM,Il,"'UIlt
"'.'''O.Y, '''''UN AT W tfCA. t#IT "'AI"', ' - 2 -

,

These snapshots were taken by Donald Whittier, a Maine amateur, when the first
expedition returned in September, 1924. They hung among his QSL cards for many
years.
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detecto r and two-stage audio amplifie r using
type 99 tubes. The transmitter runs 3 to 5
Watts to an 01-A tube and can be Heising
mod ul ated by another 01-A for phone. The
receiver covers 6-11 MHz and wor ks quite
well , even on today's cro wded band, help ed
by the filter ac tio n of my Ba ldwin phones
that resona te at 1000 Hz. The tra nsmi tter
has a fearso me ch irp at anything above 500
mW input, but I'm told th is was norm al in
those days.

Geographically spea ki ng, the expedit ion
was a f lop. The sum mer was unusually short,
and the areas of open water, where the
airc raft could be landed, never developed.
This mad e flights far to the north and west
of Green land out of the question, as a
landin g on the rugged ice wou ld have mea nt
a crash. Furthermore, the short summe r left
only 15 days for fl ying, most of whic h were
poor. Still, t he pl anes logged 6000 miles and
did ex plore a large part of Greenland's
interio r. For detailed accounts of both
ex ped itio ns, refer to National Geographic,
Jun e and Novem ber, 1925.

... DOUGLAS

Glade Valley School Radio Session
16th r car - luly 26 tim. August 8, 1975

UPGRADE YOUR HAM TICKET
BE READY FOR ANY FCC RESTRUC TURING

The Glade Vatlev Radio Sc h oo l is the o nly ptace in
t he cou ntry w h e re you c .a n r: two so lid w ..ek s o f
c o n ce n t ra t e d radio rheorv an code - a ll tau gh t b y
inst r uc tors w ith E x tra C lass lice nses a n d yea rs of
e xperi",nce i n t eacfu ng.

You m eet fi n e peo ple o f all ages a n d background s.
All wit h a since re interest in ham rad io , Duri ng t h .. 1 5
y ea rs u f t his 5<'1w o l'5 opera non , over !IOO h a ve at ten ded ,
and many lo n g lits tin l/. f ri en d shi p s h a ve develo ped .

l ruo t r u c t io n IS gin ' n at t he G e ne rat , Advanced and
E:Hra Class levels, Wit h sma ll gro ups for p erso n a l
attention.

E xc ellent roo ms a n d m ..a ls a n' p ro vtd..d . a n d th e
sc he dule is p la nned fu r a h t' a lth)' m ix tu re o f learning
and rt' crea t ion . all i n t h e b ea u ti fu l m o unta in s of coo l
North Car o lina. F a ci li ti e s are a vaila ble fo r smare p.'opl",
as w",l1 a s f or m a rrte d co u p les.

r C .L. Pet;;;- K4 DNJ-,-D~-E-C-TO-~ - -- l
I Box 4 5 8 , Glade Va lle y NC 28627 I

I Pl l'll .~(' H' tld I1Il' ( hi' /JuoJl!d anti Ul'p1i<'U(UIII IJlmllt I
J for till' G latti' \ "u l1. ,\ · Sdllm l Ra d io S. ·.~.,it,, ; , I
I Name Ca ll I

: Address :

LC i ty/S ta tel Z i~ ::J

It's faster than aspeeding bullet!
More powerful than the legal limit!

And able tomatch longwires with asingle bound!

Did we mention smaller than a breadbox?
This amazing visito r from for-off Ohio has

powers a nd abilities for beyo nd orcnnc rv
mortal anlenna tuners. Single-hand e dly. II
matches coax feed. random wire. balanced
orunbalanced line on any band. 160 through
10. up to the fuillegaf limit And DenTron'S new
Super Superluner handles a full 3 KW PEP-in
ca se vou-krow-woo passes YOu-knew-wha t.
Sup e rIuner a nd Sup e r soo e rrune r Who. in
b lack wnnkled finish. fight a never-ending bot 
tle for truth. justice, and juicier signals. Up. up
ond away Just $119.50 ppd.in the USA

JU LY 19 75

Radio Co., Inc.
2100 Enterprise Parkway
TWinsburg.Ohio 44087
(216) 425-8073
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ROHN MANUFACTURING
® DIVISION OF ~~9

P.O. Box 2000 I Peoria , III. 61601

ROHN manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. _
When you need to "get at" your antenna just tunl
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation. ROHN towers
are known and used throughout the world ... for
almost a Quarter century . . . in most every type of
operation . You'll be in good company. Why not
check with your distributor today?

\
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Tony Souza W3HMU
P.O. Box 169
Ottsville PA 18942

Pack Rat M o o nb o uncing

A lo ng sta nding desi re of the Pack Rats
was fulfill ed Friday nigh t, February

21, 1975, when t he Pack Rat Moonbounce
sta tion became operatio nal. It has been a
long time since th e fi rst organ izational
meeting at the home of Chuck Benavides
WA3LNH (now WAI KIR) in the winter of
1973, when th e 432 MHz band was agreed
upon as the best band fo r the projec t. Much
work was required, si nce almost no equip
ment was available of moonbounce quality
or capability. The donati on of a twenty foot
stre ssed dish by All en K2UYH provided a
shot in the arm, bu t still t he high power
tran smitter and low noise preamps req ui red
were o nly dreams.

Little by little progress was made. Two
high powered amplifiers were built and
tested by W3HMU and K3BPP. A few lo w
noise preamps were buil t and tested - most
worked only fair and gave problems of
osc illation o r cross-modulation. Modern
filter designs and preamp circuits were tr ied
with even tual success. Alth ough the bits and
pieces were taking shape, the pressure of
contests and other c lub activities took
priority due to the urgency of their
schedules.

An injection of fresh enthusiasm in the
person of Bill W3HQT got things roll ing. Bill
dec ided this past fall that the time had come
to start assembly of the dish and that his
backyard could be the location for the

Rep rin ted from Cheese Bus, Mt. Airy VIIF
Radio Club. lnc. , Philadelphia PA, March,
1975.

JULY 1975

W3CCX moonbounce station. After so me
time off for the January Contest, word came
fro m California of the plans for moon
bounce tests using the Stan ford Research
150 foot dish, This gave us the fi nal push. It
was dec ided to be ready to o perate during
the tests scheduled for the weeken d of
February 22 and 23. The twenty foot dish
was re-assembled and covered with new
chicken wire durin g the colde st part of the
winter . Several times the dish crew worked
in the rain, because rainy weather meant
mild temperatures. The chicken wire cover
ing was complete d Saturday, February 15,
by head chicken wire plucker W3HQT,
assisted by W3HMU a nd K3BPP. Notable
contributions to the dish construction were
made by WA 3NGK and WA3JUF.

February 16 was dish mounting day. The
mount had been positioned in the grou nd
behind the barn in early Janu ary before the
ground froze. A brute force technique
reminiscent of past June contest operations
was used to place the dish o n its mount. The
dish was lifted into position by "dish chief"
W3HQT and K3BPP, with WA3NGK,
WA3AXV, WA3J UF, W3HMU and K3ZSG
pro viding additional muscle, During this
opera tion, K3ZSG found that his Vietnam
boots were no match fo r the combination of
snow and sheep droppings in the barnyard.
The dish su re looked impressive when we
ste pped back to see the results of our labor!

The week o f the 17th of Febru ary saw
completio n of the details of the major
sta tion equipment, some of which were
pre sented at Pack Rat Ho me Brew Night,
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K3BPP with the feed.

Thu rsday, February 20 . Friday night the
station was assembled into the new room
W3HQT had buil t into o ne corner of his
barn. Althou gh an attem pt was made to
calibrate the receiving set up on sun noise
before su nset o n Friday, the atte mpt was
foi led by cantan kerou s BNC connectors
which caused problems that were not
resolved until afte r sunset. The weather was
good , al t hough the te mpera ture dropped
quic kl y after su nset wit h a clear sky and the
moon in full view. The moonbounce station
was o n the air by 11 pm and testing was
begun to see if we could hear o ur own
echoes off th e moon.

Afte r only a few test tra nsmissions AI
K2UYH called to tell us he was hearing o ur
echoes quite well and to look about 1 kHz
below our frequen cy for the echoes - which
were shifte d due to Doppler effec t. With this
information we then heard our o wn echoes
- quite weak but definitely there! To have
heard our echoes o n the first night was more
success than we had dreamed possible. We
then copied a portion of a moonbounce
QSO betwe en K2UY H and W!'OQI.
WA6LET was copied Q5 at abou t 2 am
ca ll ing CQ, but not responding to calls .

About 3 am Saturday morning the crew
ran out of steam and shut down operations.
Satu rday afternoon was perfect for ante nna
and receiver tests and adjustments. Initially
4 dB of sun noise were measured, indicating
something wrong. The probl em turned out
to be a mis-tuned input filter. Seven dB of
sun noise were measured after adjusting the
fi lte r. Antenna pat terns were studied using a
signal sou rce and some improvemen ts made

108

to the mount alignment and antenna
supports. Two bore sights were mounted and
adju sted so th at when the ante nna was
peaked o n the sun, the sun was centered in
the sights. Setting circ les (bas ically pro
tractors used in measuring antenna orienta
tion) were mounted on th e antenna frame
and calibrated on the rising moon by bore
sighting the moon and adjusting the sett ing
circl es to the values of azi muth and e levation
in the moon table sent to us by K2UYH.
Using these se tt ing circles, it is possible to
point the antenna at the moon when the
moon is not visible.

Moonbounce operations were begun
around 6 pm o n Satu rday evening with good
echoes being receive d. WA6LET was heard
calling CQ around 7: 15 and was worked
with 559 signal exchanges both ways. The
cre w then broke for a victory cup o f Red
Zinger. Further echo tests and a CQ brought
a phone call from W!'YZS and K\'JTLM of
Kansas City MO, who were hearing us off
the moon and wanted a schedule. Both
stations were worked on schedule arou nd
10; 30 pm. After li stenin g around for awhile
the sta tion was secured a t midni ght.

Sunday evening was ex tremely foggy with
occasional li ght rain. Not very good weather
to be ou tdoors . W3HQT and K3BPP, who
were working o n the moonbounce shack,
decided to try for echoes using the elevation

W3HMU with the amplifier.

73 MAGAZIN E



2 METER CRYSTALS IN STOCK
We can ship C.O.D. either by parcel post or U.P.S. Orders can be paid by: check,
money order, Master Charge, or BankAmericard. Drders prepaid are shipped
postage paid. Phone orders accepted. Crystals are guaranteed for life. Crystals are all
$5.00 each (Mass. residents add 154 tax per crystal).
We are authorized distributors for: Icom and Standard Communications Equip
ment. (2 meter)
We stock A/S and Mosley two-meter antennas
We have thousands of crystals for monitor radios (Bearcat, Regency, etc.) along
with many C. B. crystals

Note: If you do not know type of radio, or if your radio is not listed, give either
fundamental frequency or formula and loading capacitance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LISTED BELOW:

1. Drake TR-22 5. Ken/Wilson
2. Drake TR-72 6. Regency HR-2NHR212/Heathkit HW-202
3. Genave 7. Regency H R-2B
4. Icom 8. S.B.E. 9. Standard

52. 7.84T
53. 7.24R
54. 7.9OT
55. 7.30R
56. 7.93T
57. 7.33R
58. 7.96T
59. 7.36T

•

Frequency ,.nge
~umb.( 01chiUlnels
CNnneliplnd -
InpUl volt. l....,. t'.. gfoundl .
Circuitry:
c.mtnt dram:

l" \t, nal dylllm,c Iype
9"h. 3"w . 1 , SfB~ d

3201. mn . hndud'lIt blttetl" l
1t6.94hJRx l"" oon-' tilling c ~1II"IIl1

1.t6.J4T. /146.94 R. hpa'..- ctllnnell
Inl. r~1 2" dyl\llmoc

143 10149 MHl
s
2 MHI I'l'lU .
I1.5V ec !2~
All so~d n l ll

ISma I.llUlk: twd mu ~

lOOma f!CItIYI mIX.
CASH. CHECK OR M.D. ONLY TO QUALIFY FOR WIT SPECIAL O,6IAt.an"Tul ""...

STORE HOURS: MON-FRI : NOON·9 P.M. SAT: 10 A .M.-G P.M.

M'C1 opho ne:
O"nensions:
Nto 'g/lt
Supplied WIth 2 ch..-.nels

SPECIFICATIONS

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

1. 6.01 T 8. 6.70R 15. 6.175T 22. 6.85R 29. 6.37T 36. 7.6OT 44. 7.72T
2.6.61R 9.6.13T 16.6.775R 23.6.28T 30.6.97R 37. 7.00R 45.7.12R
3.6.04T 10.6.73R 17.6.19T 24.6.88R 31. 6.39T 38.7.63T 46.7.75T
4.6.64R 11. 6.145T 18.6.79R 25.6.31T 32.6.99R 39. 7.03R 47.7.15R
5.6.07T 12.6.745R 19.6.22T 26.6.91R 33.6.52T 40.7.66T 48.7.78T
6.6.67R 13.6.16T 20.6.82R 27.6.34T 34.6.52R 41. 7.06R 49.7.18R
7.6.10T 14.6.76R 21. 6.25T 28.6.94R 35.6.94T 42.7.69T 50.7.81T

* * * * * * 43. 7.09R 51. 7.21R

SPECIAL-BUY THE STANDARD 146A WIT AND
RECEIVE A $60.00 MERCHANDISE CREDIT GOOD
FOR THE FOLLOWING ACCESSORIES:
SR-CSA DESK TOP CHARGER $43.00
SR-C-A T/9 RUBBER DUCKY ANTENNA $6.00
NI-CAD BA TTERIES (10 REQUIREDI $2.00 ea.
CRYSTALS (UNIT COMES WITH 34/94 AND 94
DIRECT! $5.00 ea.
SR-C-PT3644 LEATHER CASE $8.50

IL(Tenfe~({)) 46 PEARL STREET PHONE (617) 471.6427
If'- ~""=9 i!...o!l QUINCY MA. 02169

CODitiJh'iJunfic~ttfion~ INC
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Pl-259
SO-239

and azimu th calibra tion circles mentioned
earl ier. They were soon joine d by me . The
dish was pointed at the non-visible moon
according to the moon tables, and, 10 and
behold, back came echoes! We then listened
in on the moonbounce schedules betwee n
W1 SL and W4N US. W1 SL was pretty good
copy and W4NUS was detectable. After the
sked we called W1 SL via the moon. Not
hearin g any return we decided to ca ll him on
the telephone and arrange a schedule. Tom
was some ti me in coming to the phone
because he had heard our call off the moon
and was busily call ing us back! A schedule
was quickl y arranged and W1SL was working
in due course. Our first weekend on moon
bounce had netted four QSOs and three
states worked. Ce rtainly most satisfy ing for
the above-mentioned group, who had
worked so hard and long.

The following is a run down on the
equipment used at the W3CCX moonbounce
station. The equipme nt is arranged in order
of signal passage when listen in g to echoes.

Eit:her Plugs OR Sochts

S for $3~o~-
PAID

N.J . residents add rBe; Se les TIIX

Send SASE for other Connectors.
COAKIT P.O . Box IOJ .A, Dumont. N . J . 0 7628

Transmitter
Brass Hand Key or CQ de W3CCX/3 code

wheel - home brew K3 UJD;
432 MHz exciter 100 W - home brew

W3HQT;
Power amplifier 8938 - home brew

W3 HMU;
7/8" air dielec tric coax - connectors

from W3NGK (saved the day).

Receiver
FMT 4575 preamp 1.7 dB NF - home

brew (W1JAA design);
1/ 2" foam-flex coax - Pack Rat spec ial

purch ase ;
2N5652 preamp 3 dB NF - home brew

(W1JAA design);
Pack Rat 432 converter;
Drake 2B receiver.

Antenna
20 foot diameter stressed dish on az-el

mount - home brew (K2UYH design);
Feed - two sets of dual dipoles over a

ground plane, one set horizontall y polarized,

Money! You can get top dollars now for U.S.
surplus electronics, particularly Collins. Write
or call now for your bigger than ever quote.
Space Electronics Corp .. 76 Brookside Ave. ,
Upper Saddle River. N.J. 07458 (201) 327-7640.

r-CFPENTERPRISE's--'I 866 RIDGE ROAD, LANSING. N. Y. 14882 I
I Fully Synthesized I
: ICOM IC-230 I
I The most wanted FM transceiver I
I . 67+ Channels (Direct or ± 600 kHz) I
I

. Full 146·148 MHz Coverage I
I . Digital Readout I

I You· " neve~~e~O~~~~'h" crysfal I
• W rite today for complete deta ils & our best price.
~----------_..
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The dish.

one set vertically polarized,
home brew, K3BPP.

selectable 
. .. W3HMU
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Charles G. Miller W3WL X
R FD 3 Box 600
Severna Park MD 21146

Gee, What~ a Zepp ?

~ CHIMNEY /"-

FR ONT
CLOTHESLI NE

"'"

Fig. 2. Side vie w afrow h ouse an tenna.

dime nsions seeme d approp riate, so I began
const ruction . T wo 33 foo t lengths of # 14
wire and one 30 foot section of inexpensive
450n o pen wire line were cut and solde red
together in the usual fas hion. One end o f the
aerial is connected t o a clothesline pole
extensio n, and the o ther en d is connected to
the edge of the roof towards the front of the
house. An off center support is required to
prevent chim ney contact as shown in Fig. 2.
The support is simply an 8 foot piece of 2"
x 2" 'umber lashed to the chimney. The lead
in wire hangs alongside the house and
enters the basement via a window. Voila, an
all band row home an ten na is b orn .

As you may have guessed, th is antenna
does require an antenna tuner to match the
son unbalanced output of the transmitter
to a high impedance "balanced" line . The
term balanced is questionable here since the
two legs of the antenna definite ly are not
balanced to ground. But, recall our motto,
" never say die ." To elimina te so me or mo st
of the unbalance problem, a sligh t change
has been made in the conven tional coupler
circ uit which can be an y one of the types
described in the vario us handbooks. (A
typical circuit is shown in Fig. 3.) C2 is
usually a ganged dual section capacitor of
100 to 300 p F per section. I simply used

1- - - - 3 3 ff---1

APPROX 3 0 t t

I

are allowed; thus, I had only a few alter
natives. At firs t, when I was very young and
naive , I tried long wires stre tched all over the
tiny backyard . One of these gems contained

o
four 90 bends, but I managed to use up 135
fee t of wire. This system worked fine on 80
and 40 wh en connected to my homebrew 75
watt parallel 807 rig. (I considered any
contact beyond PA to be DX.) Ten years
later I faced a new problem after obtaining
some Drake equip me nt. Being able to work
all bands using one antenna and achieving a
low vswr had become a real challenge .

Aft er glan cing th rough the Amateur's
Handb ook and several ma gazines, ( decided
to tear down the old corroded wire and
install a Zepp . Following th is decision, I
carefully handspanned the backyard and the
fro nt to back distance of th e house. The

P ractically every time I describe my
antenna system during a QSO I get

replies like "Gee what's th at?" or " Have n't
heard of one o f th ose in 20 years." I admit
that the center fed Zepp (or multiband
antenna) isn 't used mu ch these days; how
ever , I think it is ideal for the amateu r with
limit ed space and budget.

For the past fiftee n years my station has
been located in a row house. Those readers
familiar with row ho mes can appreciate my
posit ion wh en I tried to get some kind of
radia tor into the air . No beams or vertica ls

Fig. 1. Basic an tenna.
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Fig. 3 . Typical antenna coupler. A is optional
center tap ground which is helpful on some bands. .
C2 section should be connected in series with
antenna for 80 meter operation.

TRAN SM ITTER

30 0pF

SWR ~
BR IDGE m,r

COMMUNICATIONS
SPECIALISTS

P.O. Bo x 153. Brea CA 92621

. C o m p a t ib le with all sub -audible lone systems su ch as
Private Line Channel Gua rd, Quie t Channel , e tc ,

- G lass E po)!.y PCB . s il ic o n t ra n si sto rs, and tan ta lu m elec tro
Iy tic s u sed thro ughout

• Any m ,n,ature dua l coil ccmec uess reed may be used
I M Ol0ro la TL N 6 824A . T LIII6109B - Bramco AF -20l

• Powered bv 12 \1dc @3ma
. U se e n any tone f requency 6 7Hz to 250 Hz
_ M in ia tu re ,n 5iz 8 2 .5 • .7 5 . 1 .5" high
. W ir e d and restee . $14.95
• Complete less reed ( A vai l ah te in 3 3 Ireq s, to e $17 ,50 Oil l
• O u tp u t 3\1 AM S smeweve. l O W distort •• n
• P o stpaid _ Calif residents add 5% ~Ies tlll<

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

. . .W3WLX

two separate capacitors and tune them indi
vidually for minimum vswr and maximum
forward power. When properly adjusted, the
antenna coupler acts as a very effective low
pass filter; consequently, any existing TVI
can be reduced considerably.

My ante nna lo ads up well o n all bands
and radiates a respectable signal with less
than 1.5 to I vswr. Although the Amateur's
Handbook doesn 't give this system a real
grea t DX capabili ty ra t ing, I have worked
my share on 15 meters.

I

•JtN1I1fHf

"£JCA /U-".,.,-,..,

500 MHZ PRESCALER
Extend the range 01 your present frequency counter
to measure through 500 MHZ (typically 525 MHZ).
Works into any standard counter rated lor 5 MHZ or
higher. A must lor work on 2 meters. 432 MHZ and
commercial hIgh bands .
_150 mtt sens lfl ttlly
-Input ovenoad protected
-50 ohm Input Z
-Small size
23/4 .. 2 1/8 ll. 1 5/8"

_SNe connectors
-Olttlde by 100 or 10
-light blue case
-Model Ps 2A S99.95
Prescater is Shipped assembled, tested and ready to
operate . Complete with tine cord power supply ,

DAVIS ELECTRONICS
636 Shefldan Or . Tonawanda, N Y 1~1 50 11 6 814 ~84 8 9

from page 16

MANUFACTURERS, Distributors!
The Memphis Hamfest will be bigger
than ever. The dates are Saturday and
Sunday October 4 and 5. Best toea
tion possible - State Technical l nst l
tute. Interstate 40 at Macon Road.
Security . Contact Chairman, Harry
Simpso n W4SCF, Box 27015,
Memp his TN 38 127, phone (901)
358·5705.
CA L1. LI:TI"ER L1CE~"E Pl.ATES
still being collected by 73 Magazine
for possible cover use. Please send in
an old call letter plate - most
treasured are out-of-district plates
such as W2NSD/NH, etc. Got any real
oldies? 73 Magazine, Peterborough
NH 03458.

RA DIO ARCHIVES, amateur AN EC·
DOTES (then & now) solicited for
proposed (SA SE subscr i pt ion)
monthly PR newsletter. Electronic
Avocations , 3207 fourth St. N., Mpls. ,
Mn.55412.

WANTED - Make, Model and Serial

number of stolen ham gear for big list.
W7UD, 3637 West Grandview.
Tacoma WA 98466.
SWAN , CushCraft at prices I dare not
publish. Call or write W0NGS, Bob
Smith Electronics, 1226 9th Avenue
North, Fort Dodge I A 50501. (515)
576·3886.
ARIZONA FORT TUTHILL HAM·
FEST July 25, 26, and 27th. Grand
Prize: FT-101B. Flea Market. Con
tests, south of Flagstaff on Highway
1-17 across from airport.

WARREN HAMFEST! Sunday,
August 17. Yankee Lake, Ohio. On
Rt. 7, five miles north of IBO. Dealers'
displays. Swimming and picnicing.
Giant flea market (Vendor's fee:
$1 .00 plus registrat ion). A 53.00 regis
tration includes: Door prize, Main
prize, and XY L tickets. More info:
Hamfest , PO Box BOO, Warren OH
44482.

THE 28th ANNUAL Turkey Run
Hamfest and VHF Picnic sponsored
by the Wabash Valley ARA, lnc., will
be held Sunday. July 27, at Turkey
Run State Park near Rockville,
Indiana. Don 't miss the midwest's
finest flea market. XYL Bingo, re
freshments, camp ing facilities and
park recreation for the kids. Also this
year, banquet July 26, 7:30 pm

featuring guest speaker W9NTP, in
park din ing hall. Banquet by reserva
tion only . 56.50/person; reservation
deadline Ju ly 1. Activities begin 9 am
Sunday, talk-itt 146.94 W9UUU/9.
For detai ls, tickets and banquet reser
vations SASE WVARA Hamfest, Box
81 , Terre Haute IN 47808.

HAMFESTERS 41st Hamfest and
Picnic . Sunday August 10, 1975,
Santa Fe Park. 9 1st and Wolf Road,
Willow Springs. Illinois, Southwest of
Chicago . Exhibits for OMs and XYLs,
famous Swappers Row. Information
contact John Raiger K9DRS, B9 19
West Golfview Drive, Orland Park,
Illinois 60462. Tickets write Joseph
Poradyla WA91WU, 570 1 South Cali
fornia, Chicago, Illinois 60629.

MEMPHIS is beautiful in October!
T he Memphis Hemfest , bigger and
better than ever, will be held at State
Technical Institute. Interstate 40 at
Macon Road, on Saturday and Sunday
October 4 and 5. Demonstrations,
displays, MARS meetings, flea market,
XYL entertainment. prizes. Informal
dinners Saturday night. Dealers and
distributors welcome. Tafk.in on
39BO, .34-.94 and MARS. Contact
Harry Simpson W4SCF, Box 270 15,
Memphis TN 38127 or telephone
190 11 358·5707.
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Larry Kahaner WB2NEL
4259 Bedford Avenue
Brooklyn NY 11 229

How Gates Work

T he writing technology of in tegra ted
circuits has not kept pace wit h the

design and applica tion technology , as
evidenced by the hunger of 73 readers for
very basic artic les.

It is relatively easy to fi nd circuit designs
using ICs and easier still to mimic the
pro jects to a fruitful end although th e basic
understanding is st il l lacking.

When writ ing a book on tube elec tronics
it is simple to know where to begin. It has
been standa rd prac tice to star t wit h the
co ncep t of a tomic struc ture and ele ctron
fl ow off a hot fil amen t. Wit h t ran sistor
texts, we begin with atomic struc ture of
semicond uc tor material and explain the
movement of " holes " . Di gital IC theory docs
not require us to go microscopic, but it docs
call o n us to thin k in new ways about
electric ity, new and un ique ways. It is t he
purp ose of this article to start the amateur
on this new way of thin king; lo gically !

Inte grated c ircuits are a complex inter
connec tion of ci rcuit elements within one
continuous structure. An Ie "chi p" may
co ntain t he eq uivalent of fifty transisto rs
and resistors in one package. The TTL ICs
discussed in this article a re o f a digital nature
(to be defined later ) and so called becau se
each chip can have its function imitated by a
myriad of transistor circuitry. In other
words, we can do every thing a TTL IC can
do with transistor-transistor logic circuits,
but th ey will be bulkier, costl ier and le ss
effic ien t.

For the purposes of th is discussion let's
thin k o f electricity as existing o n different
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levels of value instead of differe nt vol tages.
For exa mple : We can assign a voltage of 5
volts th e value 0, and a voltage of 10, the
value o f 1. It is customary to give the higher
voltage the value of 1 and t he lower, O. If we
have a square wave function we can say that
the wave fluctuates fro m a level of 0 to 1
and back. Since th e change is almost instan
taneous in a wave of this fo rm, the voltage
can be thought of as having o nly two sta tes,
o and 1. The idea of discre te ste ps or states
is kno wn as digi tal. The states can be used
for yes-no, on-off, or any meaning you may
need.

LOGI C GATES: EASY STU F F

The AND Gate

A
Q

B

Fig. 1.

Fig. 1 is the sy mbol for the. AND gate.
There a rc two inputs, A and S, and o ne
outp ut, Q. There can be more than two
inputs. The concept of AN D can be pu t into
everyday terms.

Suppose I said, " I can drive my car only
if I have my KEYS and GAS. " I canno t drive
my car if I have only my KEYS or on ly
GAS. I must have both simultaneously.
Table 1 is a " Tru th Table ".
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Keys' Gas? Drive the Car?

NO NO NO
NO YES NO
YES NO NO
YES YES YES

Table 1.

If we let the sy mbol 0 mean NO and 1
mean YES, we have the following truth table
for the AND gate :

The OR Gate
The OR gate is not used as much as the

AND and NAND, but it is important none
theless. Here is how it looks:

A
Q

B

A

o
o
1
1

B

o
1
o
1

Q

o
o
o
1

Fig. 3.

An example of its function is to say, "I
will have a pleasant day if I GET ON THE
AI R or GO MOTORCYCLE RIDING."

Table 2. AND gate truth table.

Fig. 2.

The little pimple on the end of the AND
gate means "negation". It says, take the
AND gate and make a truth table. But, take
every answer and negate it. If it comes out 1,
make it 0; if it comes out 0, make it 1.
That's all.

Q

Q

o
1
1
1

B

o
1
o
1

A

o
o
1
1

Motorcycle Pleasant
Get on Air? Ri ding? Day?

NO NO NO
NO YES YES
YES NO YES
YES YES YES

Table 5. OR gate truth table.

Table 4 .

B

A

As you can see It IS not necessary to do
both, but at least one. Of course if I do
both, I will have a pleasant day, but either is
sufficie nt. The truth table is shown in Table
5.

The NOR Gate

Q

1
1
1
o

Q

B

o
1
o
1

A

o
o
1
1

A

B

This can be expanded to thre e inputs by
saying that to drive my car I must have
KEYS and GAS and EYEGLASSES. To have
two out of three is not suffic ie nt; we must
have all three together to obta in an output
(drive car).

The NAND Gate
The NAND gate is drawn as shown in Fig.

2.

Table 3 . NAND gat e truth table. Fig. 4.

114 73 MAGAZINE



As the NAND negates the AND, the NOR
is the negation of the OR. Whatever the
output of the OR gate, negate it. Table 6
shows a NOR truth table.

A

o
o
1
1

B

o
1
o
1

o
o
1
1
o

Fig. 6. EX CLUSIVE OR gale.

Table 7. N OT ga te tru th table.

A B C D 0

0 0 0 0 1
0 0 0 1 1
0 0 1 0 1
0 0 1 1 1
• • • • •
• • • • •

• • • • •

Table 9. Partial truth ta ble [or A ND OR

INVERT ga re.

A

"B
/

....... Q

C ./

"0
/

Table 8. EXCLUSIVE OR ga te truth table .

The AND O R INVERT gate is a corn bina
tion of AND and NO R gates and looks li ke
this:

Fig. 7.

To co nstruct a truth table, take each gate
individually and foll ow through to the out
put. It may be helpful to call the inpu ts of
the NO R gate E and F, and give them each a
column until you can do it in your head.

CLOCK INPUTS: A LITTLE TOUGHER

The square wave previousl y discussed is
very ofte n seen in digital circui t ry. It is used
in clocks and all types of counters.

If we take an AND gate and impose the
square wave (a lso called a clock input) on
input A, we can think of it as going from
logic state 0 to 1 to 0 to 1 etc . .. If we th en
keep input B fixed at logic state 0, the
output at 0 will be O. Again look at Table 2.
But if we make B=1 , then 0 will be 0 when
A is 0, and 1 when A is 1. We have an
unchanged input from O.

Q

Q

Fig. S.

A

A B 0
0 0 1
0 1 0
1 0 0
1 1 0

•

Table 6. NOR gate truth table.

A

A 0
o 1
1 0

B

Its function is the simplest one of al l. It
inverts or negates the input. It can have only
one input and o nly one output.

The last simple gate is the NOT gate. Al so
known as the INVERTER. Its symbol is:

There are two more gates worth me n
tioning but they are not considere d si mple
gates like the ones above.

They are the EXCLUSIVE OR gate a nd
the AND OR INVERT gate. The EX CLU·
SIVE OR gate has a truth table similar to the
OR, except that it has no A;1 , B=1 , 0 =1
state. It is exclusive of this logic sequence .
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n n r"
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, n
121314

o~,'------>c

.rt.rt.rt,
~__)f--- UNCHANGED INPUT

,

Fig. 12. 7400.

LJ LJ lJ LJ LJ LJ LJ

According to the manufacturer it is a
Quad, 2 input NAN D gate . It has fou r
(quad) gates of which each has 2 inputs, and,
they a re NAND gates . Pin 7 is grou nd and 14
is the voltage sup ply. We can use a ll or any
of the gates. Ga les can be connected
togeth er if needed for a cer tain functi on.

Not a ll chips can be shown in an "X·
rayed" view because some arc so complex
that drawin g is impossi ble . Such is the case
in the 7490 c hip which is shown like th is:

nnnnrr , n

7

B

G

9

5

10

4

"

3

12

2

1314

JLJLfL

?
)

JLJLfL

?
)

L..fUU
INV ERTED INPUT

Fig. 9.

Fig. 8 .

The "tric k" to doing these is to think of the
input as a movement of discrete poin ts a nd
to do the logic fo r these points. Here is the
NAND gate again;

The OR and NOR gates follow in like
manner: I-

Fig. 13. 7490.

~l--,-_-,- r-...Jf-

LJ lJ lJ LJ LJ LJ LJ
7G5432

. . . WB2NEL

In some sc hema tic IC projects you may also
see th e chip divided into gates separated
from each other. It is easier to break it up
than draw the chip in the schematic in one
piece. It is also easie r to trace the logic with
it broken down to gate functio ns.

Well, believe it or not, that is all there is
to digital TTL ICs. That is, t he 7400 series.
And there are quite a lot of the m.

But this isn 't all the re is to know o n ICs.
There are non-digi tal devices, op amps and
hybrid or mixture (dig. and lin.) devices,
too. If reader response is favorable to this
type of a very basic primer on IC technology
(no t st ress ing applica tio n), the author could
be cajole d to do anothe r.

.rt.rt.ri,,-D>--- UNCHANGED INPUT

0 1

Fig. 10. OR gate.

INVERTED INPUT

Fig. 11 . NOR gate.

GATE TO IC: THE MISSING LINK

If we could look inside the 7400 chip, we
would see this:
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for 10, 15, 20, 40 and 80 METERS AND THE COMPANION
MODEL 215 FOR 15 through 160 METERS.

ATLAS
RADIO INC.

Measunng only 0 .18 cu . fl . and we ighing less than 7 pounds.
the Alias 210 /215 Solid Stale Single SIdeband Transceiver IS

a real GIANT KillER. It packs a hetty 200 watts P.E.P., offers
5 band coverage. and unprecedented serecnvrtv (onty 9200
cyc les at 120 db down),

Pnced at Just $599. it's the best transceiver value on the
market today.

Model RM ·10S
Model RM ·1 5S
Mod el RM ·20S
Model RM·40S
Model RM·75S
Model RM·80S

PERFECT CHOI CE FOR
THE ATLAS WHEN
MOBILE

STANDARD HUSTlER RESONATORS--
Model !?M -lD .10 meter resonator
Model RM ·1 5 . 15 meter resonator
Model RM -20 . .20 meter resonator
Mode! RM ·40 . .40 meter resonator
Model RM ·75 . .75 meter resonate.
Model RM -80 . 80 meter resonator

SUPER HUSTLER RESONATORS-- legal Power limit
-Normal SSB Duty Cycle

. 10 meter resonator
,15 meter resonator
.20 meter resonator
40 meter resonator

. 75 meter resonator
80 meter resonator
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Paul Perlman WA2CXD
3 Joslen PI.
Hudson NY 12534

•
arga,n u

•
'0

requency ource

SPEED (rpml

" "" WA2CXD

the record could produce seve nty-one
unique tones. Granted, the record is hardly a
replacement for a good oscillator, but it 's
certain ly great in a pi nch. In part icula r, I've
used it for check ing the approxi mate band
wid th of phase-locked loops, and it' s been a
lifesaver.

The fo llowi ng chart lists the freq ue nc ies,
to the nearest cycle, wh ich can be generated
when the record is played on a four-speed
turntable :

78"

70
164
235
470
70 4
939

1033
1174
1878
2348
4696
7043
9391

11739
14087
16435··
1878 2· •
21 130"
23478· .
35217" •

331/3 162/3 45

30 15 41
70 35 95

100 50 135
200 100 270
300 150 405
400 200 540
440 220 594
500 250 675
800 400 1080

1000 SOD 1350
2000 1000 2700
3000 lS00 4050
4000 2000 5400
5000 2500 6750
6000 3000 8100
7000 3500 9450
8000 4000 10800
9000 4500 12150

10000 5000 13500
15000 7500 20250' .

*Acttlat turntable speed is 78.26 rpm
**Beyond t he capabilities of most phonograp hs.

FRE QUENCY
(Hz)

A bo ut a month ago I had occasion to
check the frequency response of an

audio fi lter I had bui lt for CW work.
Unfor tunately, my modest test bench lacked
an audio oscilla tor, and all atte mpts to beg,
borrow, or o therwise fi nagle o ne fa iled. It
was at th is poin t I real ized I had been unab le
to complete severa l p ro jec ts because I d idn't
have such an oscillator. Buy ing one was out
of t he q uestion; being a college student, my
fi nancial status is slightly above that of a
me dieval serf. I shelved the audio filter and
moved on to projects that required simpler
equ ip me nt, like gas pl iers and scissors.

A few weeks ago I walked in to the local
Radio Shack to pick up my free "ba ttery
-of-the-month" (you th ou ght I was kidding
about bei ng broke , huh ?) . On the way o ut I
wa lke d by t he record rack and loo ked over
the selec tions. All of a sudden there it was 
a solut ion to t he audio oscillator problem. In
the corner of the rack sat Stereo Test
Record number 50-1971, which, in addition
to many nifty stereo system tests, contained
twenty differe nt test tones. It was on ly
$1.49, so I too k o ne home.

Inside of an hou r, I had chec ked out th e
record o n a frie nd 's osc illosco pe, whi ch
showe d that t he to nes we re pretty much
sinuso idal. A litt le work wi th pe n and paper
showed that, if played at different speeds,
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Jerrold Swank WBHX R
657 Willa bar Drive
Washington Court House OH 431 60

Vertical Antennas

for the Novice

requ ires no rotator. It can be made of cheap
material - just wir e and insul ators, or metal
tubing. It is easy to tune, has no icing
pro blem, and is great for wor king mobiles. I
have repeate dly tes te d it o n 40 agai nst an
inver te d V, and f ind I can work mobile, all
the way in from Columb us, Ohio, about 40
miles away, but on the inverted V t he best I
can do is ten miles. T his is, of course, the
result of cross polarization. The ante nnas on
mobiles are verticals, also.

In the past ten years at this address, 1
have teste d a t least thirty ante nnas, fro m 40
meter bea ms to 2 me ter grou nd planes, bu t
there is o ne pa ir of ante nnas that I always
keep up, and th at is the one shown in Fip. l.
There is noth ing quite as handy for ante nna
experimenting as a pair of good pulle ys on
the top of a TV tower . You can let the rope
down, J4" nylon, and tune or change your
ante nna in a few mi nutes. I have ano the r TV
ante nna a t t he other end of t he house, also
with a pair of pulleys. Before I got the
pulleys put up I used a hobby type bo w and
arrow to shoot my rope through my tower
to pull up th e ante nnas.

The two antennas in Fig. 1 are grou nd

COA l

31FT TOWER

NYLON
.o~

32FT.
3. 1 2 ~ ...H.

I NSUL ATOR

RADIALS

TV A NT[N NA

_ _ __ 22FT~

Fig. 1.

I NSUL ATOR ....,/il

F f6 /A

...
GROUN D
ece

T he vertical antenna takes up very lit t le
space . It is hard to imagine a situatio n

where a ver t ic al cou ld not be installed. It
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MOUNTE D CN PEAK OF ROOF

Fig. 3.

many purposes. For a 72 Ohm anten na, suc h
as a dipole, you connect t he transmi tter to
A, and tune the tra nsmitter to the proper
loading on the plate meter. T hen throw t he
switch to B, and tune until you get the same
output on the plate meter. If you have a 52
Ohm antenna, then use a 52 Ohm resistor.
You should use non-inductive resistors, and
most hams use parallel 2 Watt ca rbon
resistors; for example you can use 20 1000
Oh m 2 Watt res istors in parallel, and get 50
Ohms at 40 Watts, which is enough for a fas t
tune up of a Novice transmitter. You ca n use
1500 Ohm resistors for ap prox imate ly 72
Ohms.

Fig. 2(a) shows how to make a random
wire tuner, using a length of Air Dux coil
and a well spaced 100 pF capacitor, or a line
flatte ner as in 2(b) for use with mos t coax
fed antennas. It will work best one way, a nd
you may have to turn it end for end to get
the best results. The capacitor can be a
receiving type variable capacitor, of about
365 p F capacity .

Fig. 5 shows one of the favorite verticals,
which can be made as follows: Hammer in to
the ground a 4' length of 1\4 inch galvanized
wate r pipe un til abou t 12" is left st icki ng
out. Then take two telescopi ng 10 ' lengths
of anodized T V rnasting, and sli p them
together. Drill two small holes oppos ite each
o ther and hol d t hem together wit h metal
screws . The n slip a 12 " le ngt h of plastic
tubing over the bottom of the 1\4 masting,
and fasten with 2 U-bolts . The U-bolts may
slip in a high wind, so you can use either the
method of 5(a), which is a split section of
1\4" water pipe, with the halves welded
together back to back, or guy the antenna

mounted "almost" verticals. By placing
them 22' from the tower, I could get a
longer radiator, and have the base at the
wooden fe nce, where I could run a couple of
tuned radials along the fence.

The 7 MHz antenna can be used on 21
MHz band, and the 3.7 MHz antenna can be
used on 28 MHz. A 68 fl. radial runs in each
directio n at the base. The radials are not
bu ried . They are insulated except where
they connect to the grou nd rod . The ends
are we ll taped because o n 3.7 MHz the ends
are hal. The coax ru ns fro m t he bottom e nd
of the two ante nnas o n or in t he ground into
the shack and is 45'5" lo ng. This is a full
wave at 7.125 MHz times .66 veloc ity factor
for the coax. It is about a foot too long for
\4 wave on 3.7 MHz.

The reason I show this antenna is to give
you an idea how far you can go in designing
antennas away from the general idea of
verticals, and yet have a cheap, effective,
easily erected 4 band antenna .

The base of the usual vertical antenna is
about 36 Ohms impedance, and the coax is
50 Ohms. This gives an swr of about 1 .4. If
you are using an swr bridge, do n't make the
mista ke of cutt ing th e a nte nna to 1.1 . Leave
it atl.4.

If you use a n swr bridge, it must be eit her
at the antenna, or at a multiple of a half
wave away from the antenna. l a nce worked
a ship in the harbor at Valparaiso, Chile,
where the radio man had just spent two days
with a hack saw taking an inch at a time off
a 26" vertical pipe antenna, and got it down
to 1: 1 swr on 40 meters when the pipe was
about 8' long. He wondered why. I found
out that he had put the bridge at the
transmitter and had no idea how long the
coax was. He asked what to do. Of course I
tol d him to get another pipe and star t over,
and put the bridge at the ante nna. I told him
to sta rt wi th 32 '.

If you ca nnot afford an swr bridge, Fig. 4
shows a way to get along wit hout one, for

Fig . 2.
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put a length of Air Dux coil in the box , a nd
a 100 pF wide spaced capac ito r in th e box as
per 5(d) . Ru n one or two insu lated wires 34
fee t long as radials with the e nds taped,
either through shrubbery, or alo ng the
house, or along a fence, in ra ndom direc
tions. Then I woul d put a wooden ball with
a 114" ho le in it o n top of the tubing. J

would paint th e ball or spray it dark green so
it wou ld not sho w against the trees and
grass. Then I wou ld have a n ante nna which
would work 40, 15 or 10 mete rs wit h
exce lle nt results, and I could even put a
pull ey in the ball , and a ny lon lo op so a fl ag
could be raised o n it. No guy ing would be
necessary a nd a small shrub at the base cou ld
hide the tuner. The vol tage at the base is
very low, and shrubbery or lo ng grass or
even deep snow has little or no effect. A
stepladder will be e nough to raise you so
you can ta ke down the top section and put
it back. Put a collar o n the top sec tion so it
won't slip down inside, and seal the joints
with ta pe or spray so t hat no water can run
dow n inside a nd freeze. Or you can ru n the
top inside t he bottom sec tio n abo ut 6 " and
drill a hole a nd bolt the two sec tio ns
toge the r, and t he n tap e over t he bolts.

By using an swr bridge you can get
someo ne to help you dip it, or take the
bridge o ut with you and dip it at the
ante nna. Short out turns until the capaci ty
dips at abou t mid-scale.

• •

c

/7

Fig. 5.

'0"

V
j ANS "' ITTER • TUNER

./
•r.

,,"r.

Fig. 4.

with a guy ring as in 5(b) . For th is you use a
TV guy ring with three scre w eyes, and 1/8"
nylon or plastic line.

If y ou on ly want to work 15 meters, the
mastin g can be 11 '6" high, and for ten
meters 8 '9" high . The coax shie ld is attached
to the support rod, and should have an eight
foot ground rod. No coil will be needed for
either of the last two, 15 or 10 meters.

For 15 meters a nd 10 meters there is a
better way, which is shown in Fig. 3. Use a
house pea k mount, with a tu bing 11'6" long,
and then with TV standoff insulators run a
piece of #9 clothes line alu minum wire up
8 '9 " , with the lowe r e nd attac hed to the
base of the tubing. Then from thi s same base
run two rad ials sta ple d to the fac ing o n the
house with one being about 12' long a nd
the other a bout 10' long with the ends taped
or with a piece o f plastic tu bing slipped over
the ends. Grou nd the shiel d of the coax in as
direct line as possible to an earth gro und or
water pip e. Th is li tt le ante nna will work the
world when the propagation is right.

I am purpose ly not te lli ng you about $50
commerc ial antennas, or any thing that costs
a lot of money. When you are a Novice you
want to get o n the a ir as easily as po ssi b le
and wor k sta tio ns so you can get your speed
up and go to a higher lice nse .

If I were to want a real simple ante nna of
high quality wh ich my wife would never
object to, I wou ld make o ne change in Fig.
5. I ac tually have th e tubing, but have not
ye t put it up. It is a ten fo ot length of 1)1,"
th ic k walled (1 /8") alu minum, with a ten
foot length of 114" a lum inum tubi ng slipped
inside it. The bo ttom is slipped inside a
foot of 1 )1," plastic tube , a nd the p lastic set
in a 2'x2'x3' block of co nc rete, with the
bottom o f the plastic sea led shut to insula te
the pipe from ground . Then I would ta ke
two TV sta ndoff insulators with t he ro ds
unscrewed, and strap the m to the 1)1,"
tubing, a nd using the scre w holes, wou ld
bolt a plastic box to the two sta ndoffs. Then

JULY1975 121



SWB-2 $22.95 *
SWR I RI DGE IIEA0 5 FORW ARD & UFUCUD 'OWEIt

SI M ULTA NEO USLY 'EAn READ ' METEU

DUAL IOO.M ICIlO A M' MEl fi MOVEMENTS

lOW IH SUllON l O SS SIZE 5X 2X 2

M A Y IE LEF T IN UH f UP TO 2. 0 0 0 W ATTS'
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ADD 5 '.50 FOR POSTAGe
* prices subject to change without notice .. .

JUR BEST ""H A M·· BUY

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.

SAN JOSE, CA. 95128

If you will onl y work 15 meters and 10
meters, with this antenna you can forget the
coil and capacitor and connect the coax
center to the base of the antenna. Then slide
the top section down unti l t he overall length
is 11' which will put it on 1 5 meters, 21.150
MHz, and then use the tuner in 2(b) to tu ne
it fo r 10 meters. When you get your Ge neral
license you can run it back up to 16' an d use
it o n 20 me urs.

That way nothing is wasted, and with an
inverted V antenna for 80 meters you may
never want another antenna. There are
people who will tell you that a vertical needs
a hund red radials, just as there are people
who wi ll te ll you that you need a li nea r. I
worked phased verticals fo r phone pa tc h
traffi c for ten years wit h Antarc tica with a
single eight foot ground rod at the base of
eac h antenna, and a single tuned radial
running along my fence from the base of
each antenna. I put one of the most consis
tent S9 plus signals into all the Antarctic
stations for ten years on 40 meters during
the winter down there . The beams beat me
out on 20 meters but not on 40... . W8HXR
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Fred Mocking
5248 Arcadia
Skoltie IL 60076

Do Text 00 S

PREVENT Learning?

Tom S wif t and his electric science fair project

T o m walked down the stree t hu mmin g a
happy tune to himself. He had built an

electromagnet with his o wn hands and was
going to test it ou t as soon as he got home.
The test was simply to determine how many
paper clips it could pic k up.

At home, he gathe re d a hand ful of paper
clips, a D cell from hi s flashlight, and his
homemade ele ctro magnet (Fig. 1) . Holding
the leads from the electromagnet to th e top
and bottom of the fl ashlight cell, he picked
up a bunch of paper clips. He released one
lead and all the clips dropped to the table.
"Seven c lips, " he counted. This was le ss than
he had hoped for, but better th an nothing.
The hour was gett ing late so Tom put away
his materials in a card board shoe box , and
went to bed .

The next eveni ng To m visited his Uncle
Boll to discuss how to lift more paper cl ips
with his e lectro magne t.

" We decided that it should lift at least 12
paper clips, but it won't lift more th an 7,"
Tom told his uncle.

"How would you increase the pull ?"
asked Boll.

"Well, how abou t 2 cells ?" said Tom.
Boll said "Go ahead and try it." So Tom

did , and sure enough, he did pick up a nice
size clump o f paper clips. At the same tim e,
th e wire began to get warm - always a
warning signal.

"That's the brute force method," said
Boll. "It works, but there are better ways.
Let's add a heel piece . "

"What the heck is that?" asked Tom.
"Here is an example ," said Boll as he

handed Tom an angle bracket. "Put it on
like this." He connected th e bracket so the
end was flush with the scre w head, as in Fig.
2.

"Now how many paper clips can you pick
up?"

Tom tried it again and came up with a
good bunch of clips sticking to the head of
the bol t and th e end of the bracket. He
released the wires and they all fell to the
ta ble.

Fig. 1. Tom's electromagnet.
Fig. 2. Angle bracket added to electromagnet for
more "pull."
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When current fl ows th rou gh th e coil, the gap
in the ring will close up. "

"Gee, it see ms like the magnetic force
must be very strong to do that."

"Sure," ans wered Boll. "Anyway, the
crude electromagnets we are building are far
less effic ie nt than th e ring and we are getting
far less o ut of the desi gn th an we might. We
are just making a small improvement but
you sec we are not getti ng something for
nothing."

"What abou t tha t ske tch in my science
book," said Tom, "where there is a spike
and so me turns o f wire and a dry cell? That's
pretty inefficient. "

"Well, Tom, th at 's a good example of a
brute force approach th at is totally irnprac
tical."

"But why is it in the textbook then ?"
asked Tom.

" Look at th e tit le page of your book.
Notice th at the authors are all ed ucato rs.
Not one of them is an engineer or kno ws '
any thing practical about building devices
that must wor k. That's why that sketch is
there. Since most o f these sketc hes were
copied from earlier books, most of your
science books have the same unworkable
projects in th em.

"But that 's enough fo r tonight, Tom.
Tomorrow is another day."

So Tom we nt home, wit h his latest model
in his poc ket.

At school th e next day, Tom tal ked to his
friends who were also using elec tro magne ts
in their science projects . One boy was
dupl icating the e lec tromagne t in the text
book; the other boy was using a similar
elec tro magne t but he had o btained a power
supply to elimi na te need fo r the dry cells.
Unfor tun atel y, his wire coil got very hot and

..... --.....--
Fig. 4. Lines after heelpiece is added .

Fig. 3. Lines showing magnetic path through the
au-.

"Seventeen! Hey, that's a real improve
ment. How co me it wor ks th at way, Uncle
Boll?"

"Well, the theo ry is a little complicated
but I'll give you a si mplifi ed explanation.
When you had the bolt without the angle
bracket, the magnetic field was like this .
(Fig. 3) Current in the coil makes the bolt
act as a magnet, but most of th e magnetic
path is through the air, and air is an insulator
for magnetism."

"So the result is a weak magnetic effect?"
asked Tom.

"Exactly. But watch what happens with
the heelpiece added.

"Most of the magnetic path is throu gh
the iron bolt and bracket and onl y a short
path is through the air. And when there are
paper clips in the air gap, they have the
effect o f providing a better magneti c path."

"Wait a minute!" Tom said. "You told
me once you can't ge t something for
nothing, but this sure looks li ke it. Where
does the ex tra pull co me fro m?"

"Good question, Tom. If yo ur co il was
wound on a soli d ring of iro n, you would
have zero air gap and a very strong magnetic
field . It would be hard to measure with
simple equipment. Someday we'll look into
it. But suppose we cu t a tiny slot in the ring.
When we cause curre nt to fl ow in the coil,
what will happen ?" (Fig. 5.)

"Would it pic k up a lot of paper clips?"
asked Tom.

"No, hardly any at all," replied Boll.
"Guess again. Too bad we don't actu ally
have one to try, but here's what will happen.
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he could not keep it turned on continuously.
"The brute force approach agai n, " Tom

said to himself.
A week went by before Tom spoke to his

uncle again. They di scussed the other boys'
projects and Boll said, " Why don 't you help
them improve the ir projects?"

HAre you kidding?" said Tom. "That
would be helping them to win, but I want to
win!"

" Why is that?" asked Boll.
" Well , the rul es say that there will be

only one winner picked in the electromag
netism category ."

" But if yo u helped those boys improve
their projects, wouldn 't they learn more as a
result ?" asked Boll.

"Sure, but what has that got to do with
it?" Tom asked.

" Aren 't science fairs supposed to be
educational? " prodde d Boll.

"Yeah," said Tom, puzzled. ti l don't get
you, Uncle Boll. What do yo u mean?"

"Simply this," his uncle answere d. li As
you can see, the rules are set up to prevent
learning, not encourage it. But those are
their rules. If you beli eve in the value of
learnin g, and helping others, follow your
own rules. The penalty to yo u is to redu ce
your chance of winning. There are other
ways to operate, such that everybody wins
and nobody loses. But that is not the scie nce
fair as we know it."

This was a sta rtling idea to To m and he
said nothing whil e he was thinkin g about it.
His uncle interrup ted his thoughts.

"Let's work on your project. What can
we do with the electromagnet? "

" We can demonstrate how a relay oper
ates. But we'll need a movin g part," said
Tom.

"Armature is the proper word," his uncle
corrected.

ll A hinge would make a good armature,
but we need a way to hold it in the ri ght

. . "position.
Boll handed Tom a box of angle brackets

and o ther parts. "Try these," he suggested.
Afte r some ex pe rimenting Tom ended up
with the appara tus ske tc hed here as Fig. 6.

When To m co nnecte d the dry ce ll to the
co il, the armature banged in with a satis fy ing
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clank. When he interrupted the current , the
spring pulled the armature back against the
backstop.

Tom also noticed that if the backstop was
too far back, the electromagnet could not
attract the armature . The bolt that held the
spring was put in after experimenting to
determine the best position.

Tom took this "thing" home. It needed a
name and he decided to call it a tester. The
reason he picked this name was that he
could try out different electromagnets and
see which ones worked best. He showed his
mother and dad the tester and they were
very pleased.

1150 that's what you've been doing at
Boli var's house all this time," hi s dad said.

"I hope you haven't neglected your
homework," was his mother's co mment. His
folks didn 't see too much value to this tester
but at least it was constructive activity for
their son.

When Tom got home from sc hool the
next afternoon, there was a note for him.

"Call your uncle tonite after 6:00." His
uncle hated to be interrupted with phone
calls during the dinner hour.

At 6:01 sharp, Tom called. "What' s up,
UncIe Boll?"

"We have to get started on production,"
his uncle said. "When can you come over? "

Tom had loads of homework that night
and his understanding with his parents and
uncl e was that homework had priority over
other activities.

"How about Sa turday?" Tom asked.
" Saturday it is," his uncle replied. "Ten

o 'clock." And he marked it o n his cale ndar,
next to the teleph one.

Saturday morning Tom was at his uncle's
house with his electromagnet and his tester.

"What are we going to do today, Uncle
Bolivar?"

With a chuckle his uncle replied, "We are

Fig. S. Coil wound around a slo t ted ring.

125



Fig. 6. Tom's "tester."

making a gift for your science teacher."
"Like what?" Tom asked.
"Like 60 electromagnet kits for her next

semeste r classes to use whe n they study
electricity," he repl ie d. "Here are the
materia ls we need ."

There on the table was a box of bolts,
ano ther box of angle brac kets, a large spool
of wire, a bundle of small pape r bags, and
some other materials.

"We will sta rt with winding the wire on
something. We'll use about 80 to 100 feet of
wire," said Boll.

"Why don't we wind it on the bolt?" said
Tom.

"Nope, you mi ss the who le point, "
rep lie d Boll. "This kit is desi gned to be
educational. If we wan ted to ma ke it easy
we cou ld buil d the entire e lectromagne t, but
then it would have less value fo r learnin g.
Let the students wind the wire on the bolt
the mselves. We will use these little cardboard
tubes to wind the wire o n."

Under his uncle's direction, Tom set up a
small electric d rill, hold ing it in the benc h
vise . He plugged the cord of the speed
control into an adjustable t ime r.

By experime nting with the tim er and
speed setting of the drill, Tom was able to
wi nd about 90 feet of wire on a cardboard
tube in about 30 seconds. He gu ided the
wire back and forth as it wound up so that it
was fa irly even. The arrangement looked like
the sketch of Fig. 7. The timer shut off
automaticall y in 30 seconds, making Tom's
task very simple.

"Say , th is is fu n," said Tom, as the small
pile of wire-wound cardboard tu bes was
increasi ng. But by the ti me he go t to the last
of the 60, he was saying, " I'm sure glad I
don't have to do this every day."

" Is this how they wind coi ls for relays
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and stuff in factories?" Tom asked his uncle .
"Well, the idea is the same, but the actual

equipment is diffe rent and runs much faster .
Also, they will count t he actual number of
turns of wire, where we just want a rough
fi gu re on th e amount of wire. But if you
understand this, you would have no troubl e
in understanding a modern coil-winding
machine."

"Gee that 's simple," said Tom. " l always
thou gh t machines in factories were compli
cated and myste rious:'

"If that was true," his uncle said, "how
woul d ordinary peop le be able to use them
- or inven t them?"

The next step was making the cardboard
washers that held the ends of the coil o n the
bolt. Tom used a paper punch to make the
holes, and a small cardboard fixture to hold
each cardboard disc in t he same position so
that the holes were always in the center. His
hands were sore from squeezing the punch
by the time he had made 120 washers, and
he was glad when lunchtime came.

After lunch, parts were placed into t he
bags so t hat they had 60 comple te kits. Tom
made up fi ve extra kits for his own use later
on. The box of electromagnet ki ts was too
heavy to carry home so Tom left them at his
uncle's ho use.

To m had deci ded to he lp the other boys
who were enteri ng electromagnets in the
science fair. He showed them his tester and
exp lained some of the things his uncle had
showed hi m. The boys were both pleased
that Tom had taken th e t rouble to help
th em, but also puzzled t hat he would reduce
his o wn chances of winning.

Tom sho wed th e students in Mrs. Smith's
science class ho w his tester worked . Most of
the m foun d it very interesting. Mrs. Smith
asked Tom if she could take it home over
t he weekend. Tom readily agreed.

When she brought it back on Monday, she
was bubbling with enthusiasm over how it

AOJU$TA8~[
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Fig. 7. Uncle Bolivar's co il winding equipment.
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was a great teaching aid. She even wished
aloud that she had enough for the whole
class to use. Tom had not mentioned the 60
kits and he kept quiet now. But he thought
to himself how his school had had science
fairs for the last ten years, with hundreds of
students working on hundreds of projects
and not one of them ever resulting in any
equipment that the teachers or students
could use in class. He intended to change
that pattern at this year's school science fair.
In discussions with his uncle he had decided
on a title for his project:

DESIGN OF AN ELECTROMAGNET
FOR CLASSROOM USE

His poster showed the simple calculations
he had made in calculating wire length, how
the value of current was selected, etc. An
assembled kit was fastened to the poster,
and another kit, with parts spread ou t and
labeled, was also included. The tester and
some graphs were also part of the exhibit.
These were graphs Tom had made from
measurements of pull as it was affected by
the air gap spacing between the armature
and the core (bolt head). Another was a
graph of pull as affected by the amou nt of
current in the coil. Tom made all the
measurements himself, but he borrowed
instruments from his uncle as he needed
them.

On the day of the science fair, Tom was
up early in the morning. He carefully loaded
all his materials into the family car. At ten
o'clock he had his dad drive him to school so
he could set up his project. There were many
students there already, with lots of milling
around, noise and last minute crises. As Tom
was setting up his equipment, Mrs. Smith
walked by.

"Who do you think will win In your
category?" she asked Tom.

"You will," Tom replied, and quickly
walked away before she could ask any
questions.

Later that morning, two judges came by
and interviewed Tom. They were quite
impressed with his exhibit and with his
knowledge of what he built and how it
functioned. In fact, they were agreed to give
him a rating of outstanding in his category
when one of the judges asked Tom why he
decided to work out the design of the

JULY1975

electromagnet, and why did he say, "FOR
CLASSROOM USE." So Tom explained
about the 60 kits he had built which he was
going to give to Mrs. Smith.

At this the judges were first very sur
prised and then very intrigued. There was a
hurried conference that Tom couldn't hear,
and then the judges came back. They asked
Tom if they could assist in presenting the
kits. Tom readily agreed because he was not
too sure how he was going to handle it
anyway. The judges left, smiling and talking
excitedly to each other.

About an hour later, the school principal
was reading off the names of all the winners.
As you might have guessed, Tom did win in
his category. But then a gentleman in a
brown suit stepped to the microphone. Tom
recognized him as the older of the two men
who had judged his exhibit.

"I would like to announce a very special
award to Mrs. Mary Smith who teaches
science here." And he was holding a large,
heavy box, wrapped in tissue, and tied with
a shiny white ribbon. Mrs. Smith was com
pletely surprised and flustered as she wal ked
up to the microphone, and Tom chuckled to
himself as he recognized that inside the gift
wrapping was his box of kits.

Mary was puzzled as she opened the box,
and took out a bag, and opened it. When she
peeked inside, all of a sudden she smiled,
looked around and caught Tom's eye and
winked. Tom thought he saw a tear in that
wink. Then the man at the microphone was
saying, It • • • and this young man, who saw a
need and took it upon himself to construc
tively meet that need, is truly a credit to
your school and your community."

When Tom found himself up front
shaking hands with the judges and the
principal and Mrs. Smith, there was a tear in
his eye, too. Way back at the edge of the
crowd he caught sight of his mother, dad
and Uncle Bolivar beaming at him.

Later, as they went home, his uncle said
to him, "Well, Tommy, we beat their
system. We beat 'em at their own game and
we did it without tearing anything down.
How about that!"

And Tom thought that was really great.

... MOCKING
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SEEC HCV·3KB SSTV KEYBOARD

--

Another f irst from t he company and the
designer of the world famous HCV·l B SSTV
Camera and the HCV·2A SSTV Monitor . now
the HCV·3KB Slow Scan TV Keyborad. This is
the first commercially made SSTV Keyboard
and it is built with the sa me quality as all
SEEC/THOMAS equipment. We will not
attempt to list all the features of the HCV·3KB
here and we suggest that you write for full
specifications. For those that are not fa miliar
with SSTV Keybo ards. the HCV·3KB

eliminates the need for a menu board or other number/letter set-up arra nge ments which are
very time consuming to set-up a meaningful text by arranging letters one a t a time. by hand on
a board or other surface . It also "frees up" the SSTV camera for other uses. suc h as live shots of
the operator or other subject matter. Simply type out the m essage you wish to send.
# 00-033469 on file in U.S. Pa tent Office. All A merican made

- BASIC SPECI FICA TlONS -
- 3 0 c h a rac t e rs per S S T V frame - 6 characters
horizontally and 5 ve r tica lly. Special 35 c h a rac
ters per f rame available.
- Meets all standard ac cepted SS T V specifications
• Positive-negative color (video) reversal
• % and Y" frame rates
• 4 shade gray scale ge nerator
• Du al fast and slow scan rf and vid eo ou tpu ts
(specia l-optional)
- Plu g-in printed c irc u it boa rd - go ld flashed
edge c o n n ec t o r
- ICs, op amps, t rans istors in plug-in sockets
• Bui lt-in 11 5 V 50/60 Hz cower supp ly
• Specia l 1 6 11,," x BY" .. x 3%" a lu m in um c a b 
ine t , blac k a n d white or op tio na l 2 -t o ne gray
spec ify. B&W standard

8 - ' It
••

JULY
SPECIAL

-.
•

- cash w/order price - $420
(reg. $450)

HCV·l B SSTV Camera, w/lens & power supply $425.00 (Reg. $450.001
HCV·l B SSTV Ca mera with ALC, w/lens & power supply $450.00 (Reg. $480.00)
HCV·2A SSTV Monitor w/2 CRT l ilt $360.00 (Reg. $380.00)
HCV·28 SSTV Monitor wI built-in Fast Scan viewfinder . $455.00 (Reg. S480.001
HCV-70FSVF K Fast Scan viewfinder modification kit for 70 & 70A, monitors ........ • . $69.95
... . . . . .• .. .. . . • . . . . • . . . . . .. . . . . . . . (Fac to ry insta llatio n $37.50 ad ditio nal

Sony TCll OA Cassette Recorder $134.95
Heavy Duty Camera tripod . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•..... $34 .95

A complete line of ca m e ra and monitor accesso ries are available - please write for c urren t prices
and delivery, c o m p le te s pecifi c atio ns o n any o f our equipment or to be put on our mailing list. We
have a 24-hour telephone a nsweri ng service to better serve you, plus o n the air technical assistan ce
from th e designer, WB4 HCV (Jim) . Two lo ca ti o ns to b et t er serve you - our main p lant a t 138·B
Nauta-Line Drive a nd o ur la b at 21 8 Tvne Ba y Drive, H end ersonville . Complete 80-2 meter
operation from eit h e r lo cat io n . Dro p in t o se e us if you are ever n ear Nashvi lle , Ten nessee !

All export dealer inquiries an d orders should be se n t to :

SINGER PRODUCTS CO . INC.
ATTN: J ohn Hayes
One World Trade Center Sui t e 236 5
N ew York NY 10045

,
master charge... ..,- <-,

Five ways t o purchase:
Cash w ith order - C_O. D. (2 0% de posit) - Mae terc naree - BankAmericard
- SEEC Financing (up to 36 mon ths). No te : all credit cards pay regular
price shown . A ll p rices F. O.R. Hendersonville TN.
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Pete Walton VE3 FEZ
421 Lodor Street
Ancaster, Ontario
CANADA

A Visit to the
CB Store

I normally don 't like to knock the other
serv ices but I ju st couldn't resist writ ing

about my recent vis it to a CB sto re. I was
just walking past th e place and thought I
would go in and see what's new o n the other
side of th e fe nce. I stopped a t the door and
looked up and down the stree t to make su re
nobody would see me ente ri ng th is ty pe of
establishme nt. I didn't recognize anyone on
the street so in I went.

The fellow at the counter was very bu sy
demonstrating a new piece of gear. I t was an
AM/F M broadcast receiver, au to matic alarm
clock wit h digi tal readout, a 23-<:hannel CB
transceiver and seve ral other things bu t I
forget what these were. The best part of th is
rig, however, was its p rice tag, only $499 for
a full 5W. I just kept liste ning to the man
behind the cou nter try ing to sell this fa n
tast ic electro nic device. He was now pointing
out a real hand y feature. Inside th e covers
o n this littl e ri g was a small adjusti ng screw
which you coul d tu rn to get anywhere from
zero to better than 100% modul ation . At
this point I did a very ignoran t th ing. I asked
him how you could o btain better than 100%
modula tion. Would that not be overrnodula
tion? The man was very kind and patie nt, he
ex plai ned that you ca n run with better th an
100% modulat ion as long as you don 't have
any distortion. It seems it's the d is to rtion
that ge ts you in trouble not the overmodula
tio n. " Hmmm," says I , "is that how it
works?"

Still keeping an eye o n the window to
make sure nobody would recognize me, I
spo tted a device that looked like one of the
gadgets th at hams use. It was called an
ante nna matching un it. It co nsis ted o f two
variable capacitors and one coil mounted in
a mi ni box about 4cm (1Y>" ) square. The
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p rice was $ 15.95, and there was jus t noth ing
that it couldn' t match . No wonder th ese
fellows do n't build t heir own an tenna tuners
whe n there are fantastic bargains li ke th is
available. Another thing I noticed was a
cou nter full of wattme ters th at read from
0-200W. No w I wonder what a CB operator
would use o ne of these for si nce the scale
was gradua ted in 5W divisi ons. A lo t of the
beams and quads were rated at 1 kW. This
seems to be an unnecessary expense for
people who never ru n ove r 5W. Oh well , I
guess they want to have a good safety fac tor.

This store reall y had eve ry thing: Ham M
rotato rs , antennas of every size and shape
and hundreds of microphones and speech
compressors. I was told that a speech co m
pressor is the living end. If you had a speech
compressor, well , there would be no limit to
what you could work because these d evices
double your output to lOW. Some of the
new rigs even have them buil t in. I asked
abou t SS B. He said SSB has two big advan
tages. It gives you 46 cha nnels instead o f 23.
You can work mo re DX with it because it
increases your power output. I t does, how
ever, have several disadvan tages. It is very
ex pensive, o nly hams ca n affo rd it. It so unds
fu nnv, and if so meth ing ever goes wro ng you
are really in trouble. It seems there are not
too ma ny peop le arou nd who can fix SSB,
especially if it is so lid sta te . The only way to
ge t them fixed is to have th em repl aced by
the importer. Maybe so me of us hams should
start up a CB repair bus iness. The CBers
ge nerally seemed to agree that SS B is the
o nly way to go. Some of them even fee l th at
AM shou ld be ou tlawed (sound fa miliar?).

In another corner of the store they had
VHF rece ivers. You wou ldn' t believe how
many different types. If you have o ne of
these in your car, you can get to the sce ne of
an accide nt or crime before t he police . You
can get to t he scene really fast because th ey
also se ll flashing red li gh ts to pu t on the top
of your car. These make yo u look like a
police car. If you wa nt to go all the way you
can purchase a big sign to go on your tru nk
that says, " This is an Eme rgency Vehicle."
Oh, well , I better get ou t and do the rest of
my shopping ... 10-4.
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THE FIRST AND STILL
THE LEADER!

the exciting super
compact IC230

PUT OVER 67 CHANNELS IN THE PALMS OF YOUR HANDS

SPECIAL FEATURES:

• No More Crystals . Over 67 . , . fu lly synthesized channe ls available.

• All Channel Capability ... T rave l with confidence that you 'll be able to work
~ re peaters along the way.

• Super Compact ... 2.28" high x 6.14 " wide x 9.72" deep at a weight of only
5.5Ibs.

• Quick Dismount Mobile Mount .. . Allows quick car installation.

• Easy Operation . .. Punch up frequency. select repeater or simplex mode, and
you're on the air . (A crys tal may be added fo r a unique repeater freq uency .)

• Modular Construction . .. In case of a problem, modu les can easily be removed
and sent for repair. A replacement module will be air mai led to min im ize
down time.

• Super Hot Receiver Better than .4uv I 20db. sensi tiv ity, hel ic al f ilters to
eliminate intermod plus a supe r E f ilter and a mosfet fr ont end.

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

LATCH ON TO THE IC-230 AT YOUR AUTHORIZED ICOM DEALER
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Distributed by :

r; i11~IC::-:-:O:::-=M~1
- Dea lerships Ava ilab le -

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

ICOM EAST,INC.
Suite 307
3331 Towerwood Drive
Dallos TX 75234
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IF YOU HAVE

ALREADY GONE 450 • • • •

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

If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechanism used to keep large ships in place, or if the sound of bumble bees
is keeping you awake at night--RE)OICE II' The ICOM 30A is here and working'

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

(2) Receiver sensitivity is better than 0.6UV for 20 db of quiet ing
and that means easy on the ears listening.

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

(4) Shie lding is excellent because the unit is modularly constructed .
(5) Your car tires will last long because the IC-30A weighs less than ten pounds .
(6) Like its predecessors, the unit is equipped with a 9 pin plug in the side of the radio to

provide you easy access to the discriminator and room for adding the necessary wiring
for external accessories - with all this and more, for only $399.00.

SEE ONE !! BUY ONE !! AT YOUR ICOM DEALER TODAY

, O,alribuled by :
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leo
ICOM EAST, INC.
Suit e 307
3331 Towerwood Dr ive
Dallas TX 75234
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Craig Anderton
P.O. Box 381
Clayton CA 945 17

Preventing
Regulator Carnage

M o nolit hic rc regulators such as t he
LM 309 et al are here to stay, as are

the newer , more sophisticate d dua l tracking
voltage regulators li ke Raytheon' s 41 94.
They include a number of fa il-safe features
- most notably, short -proof circuitry and
thermal overload shutdown; but in many
cases, that's not enough protection. Pre
sente d here are so me o ther possi ble fail ure
modes, and how to avoid them.

Reverse Bias Across the Regulator

This accou nts for a nu mber of otherwise
unexplain able regulator failu res. To see why
this pro ble m occurs, exam ine t he typi cal 3
termin al regulator supp ly in Fig. 1(a). If the
input capacitor should go rapidly to ground
(through a short , fo r exa mple) the outp ut
becomes more posi ti ve than the inpu t, set
t ing up a reverse bias across t he regulato r's
se ries pass transistor which can des troy it.
Add ing a dio de in series with t he de inp ut, as

" '"'' 0'
J

r OO GROU ND _l.. CAPACITI V
"T" LOAD,
m

4 195
" N ~---:;:::=I:::-II---~. OU T

0 2 0 1
IN40 0 1 IN40 0 1

, ,

- 'N~--"-'---L_ _ .J--t--I~ - OUT

shown in Fig. 1(b), ca n eliminate t he
pro blem; bu t t he diode does add a series
resis tance and conseq uent voltage dro p. Fig.
1(c) shows a bette r way. The 1N4001 is
normally biased off because Vin is greater
th an Vout; bu t should Vout become more
positive, the diode conducts, du mping t he
current back to the input without going
through the regulator itse lf.

Improper Polarity Transients at the Out put

If a large negative transient hits the
output of a positive regu lator, or if a positive
t ransient hi ts the output of a negat ive
regulator, all kinds of troubles can occur.
Unfortunately, transients riding the power
supp ly li ne can be a fairly common occu r
re nce; once again, a diode solves the
pro blem.

Fig. 2 shows a simpl ified diagra m of a
typical dual t rac ki ng regulator. By con
necti ng two diodes as shown, opposite
polarity transie nts can do no damage . Any
positive transients on the negative line shu nt
to ground through diode D1; D2 perfo rms a
similar function for negative tra nsients.

Excessive Inpu t Vo ltage to the Regulator

The popular LM309 and severa l similar
regulators are rated at a maximum 35 volt
inp ut, and t hat's for rea l. Anything over 35
volts can easi ly zap the regu lator. Even if
you're ru nni ng arou nd, say , 33 volts, a good
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,
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m

'",co

I N4001
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r.

F;g.1(a).

Fig. 1(b).
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Fig: 1 (e) . Fig. 2.
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voltage spike o r upward change in the li ne
vol tage can cause the 35 volt fi gure to be
exceede d. The best way to deal with this is
to use a 35 volt zener across the input of the
regu lator, catching any possible overvoltage
proble ms (see Fig. 3).

Fig. 4(a).
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Protecting Circui ts from Power Supply
Reversal

Alt hough not a mo dificat ion mad e to the
power su pply, t his stil l fa lls under the
headin g of protection. As you may have
already foun d out o n the benc h, reversing
the voltage going to an IC can instantly
destroy it. Simply placing t wo diodes in
series wi th t he op amp su pply leads shown in
Fig. 5(a) guarantees that even if you reverse
the supp ly lines, the op amp will be safe
fro m harm.

If you have a lo t of ICs o n a board,
however, adding two diodes for each one can

Excessive Voltage at the Regulator Output

This can happen in a couple of ways. The
first is human error: Test probes slip, a loose
lead wi ll brush up against an ou tput
termin al. Addit ionally, in some regu lator
syste ms external output transis tors are used
in conjunc tion with a low power regulator
(li ke the 723) to give highe r output curre nts.
When these external devices fail (and th ey
sometimes do, unless you're using one of
Nati on al ' s LM39 5 bl o w-out proof
tran si stors), the chances are exce llent that
they will fail as a shor t, rather tha n ope n,
circuit. So what happens? Loo k a t Fi g. 4(a).
The fu ll voltage at th e input of the regula tor
is now present at the outpu t . .. not a
healthy set of circumsta nces . The si mplest
way to deal wit h this pro blem is a ze ner
dioded across the ou tput of the regulator, as
in Fig. 4( b). Any excess voltage will shunt to

gro und.

A somewhat more thorough method of
resolving th is problem is with an SC R
resistor-zener diode "crowbar" ci rcu it,

applied to a sim plified 15 volt supply in Fig.
4(c) . As long as the ou tput voltage remains
at 15 volts, t he SC R does not have sufficient
gate current to trigger, and represents an
"off" or high resistance state. But if the
voltage on the output of the supply goes
higher than 15 volts, the voltage differential
between the gate and anode of the SCR 
hence the current injected into the gate
terminal - suffices to turn the SCR on,
causing a virtual dead short to grou nd and
shu nti ng any high voltage safely away from
the circuitry. Choose an approp riate zener
for different power supp lies; it shou ld be t he
same as the desired o utput voltage.
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I

Fjg. 6.

be a bit of a chore. In this case, try two
diodes as in Fig. 5(b). Should the power
supply lines to the board reverse, the diodes
shunt impro per polarity voltages to ground.

Protecting the 723 from Excess Current

The 723, one of the most common
regulator ICs, has a built-in current limit
feature. Looking at Fig. 6, you'll notice that
Rsc is the current limiting resistor. You ca~

derive its value from the formula Rsc=
.7/max allowable current (for example, to
limit current to 50 mA, Rsc = .7/.05 or 14
Ohms). This feature not only protects the
regulator, but the circuit under power.

Protecting Circuits from Excess Current

It is possible to limit current with a
power transistor-zener diode arrangement

Fjg. 7.

for power supplies that don't have current
limiting; an approach that involves a smaller
parts count uses the current limiting
properties of the LM309. When hooked up
as in Fig. 7, resistor R sets the current limit
point. A good 309 will limit down to about
10 mAo Remember, though, that you are
dissipating a certain amount of power
through R, particularly at high current
values (P = 12 R), so choose an appropriate
wattage. The circuit shown limits from 10 to
about 70 mA, a good range for experimental
breadboarding.

There you have it, seven ways to help
protect your circuits and power supplies. If
you usc these various protective techniques,
you'll find that the number of "mysterious"
failu re s will go down, and that you will feel
more secure about using the equipment
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The Ultimate

in Variable Selectivity?

Fig. 1. Development of a tunable bandpass filter.
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crysta l or mu ltiple sectio n LC fi lte rs of
different bandwidth characteristics. As was
mentioned before, some expe nsive receivers
do use a continuously variable LC filter such
as illustrated in Fig. 1. Special components
arc required for the multiple tuning arrange
ment and the bandpass tunable filter is
usually supplemented by other filters wh ich
defi ne the overall bandwidth wit hin which
the bandpass tuning feature funct ions.

The tu nable ba ndpass fi lte r in Fig. 1 is
made up of a nu mber of se ries connected
para llel LC sections with a fixed amou nt of
capacitive coupling between the LC sections.
If another approach were taken, namely to
have each LC section fixed tuned at the i-f
center frequency but vary instead the degree
of coupling between the LC sections, one
wou ld have a fixed center freque ncy filter of
variable bandwidth . Such a filter cou ld
consist of two o r more LC sections with
variable coupling. A two to three sec tio n will
usually suffice whe n it is supp lemented by a
fixe d filter which established the overall
maximum i-f bandwidth. The bui lding of a
fixed-frequency variable bandwidth i-f filter
by means of varying the capacitive coupling
between LC sections is possible, but

M
any amateurs wou ld und oubtedl y
love to have available on their

receivers or transce ivers a continuously
variable i-f selectivity control that allowed
the selection of i-f bandwidths suitable for
CW reception under extreme QRM condi
tions to the selection of i-f bandwidths
suitable for normal SSB reception. Such
conti nuously variable i-f bandwidth and
bandpass tuning controls have been present
on various commercial grade receivers in the
$1,000+ category for several years and
usually in volved the usc of a tai lored mu l
tiple-gang air variable capacitor (up to six
sections) of special design and very critical
inductor clements. The direct adaptation of
such designs to amateur equipment is cer
tainly not practicable . However, the intro
duct ion and wide availability of capac itance
variable varactor d iodes at low prices (less
tha n $1.00 each for the Motorola MV series)
provides radio amateurs wit h the possibility
of a lo w-cost approach to an unusual degree
of conven ience and flex ibility in i-f band
width selection for any HF to VHF receiver.

This article explores some ways in which
these diodes can be used to build up
continuously variable i-f filters of different
ranges of selectivity . Such circuits can be
appl ie d to HF receivers with bandwid ths
ranging down to a narrow CW bandpass or to
VH F FM where it may be desi red to usc
additio na l selec t ivity to red uce sp latter from
adjacen t channel repeaters.

Norma lly, i-f bandwidths arc selected in
fixed steps by switching in mechanical,
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curve sy mmetrical. A circu it fo r doing this is
sho wn in Fig. 3. The lack of sy mmetry
occurs in the circuit of Fig. 2 because as the
varactor diode capac ita nce changes, it
changes the resonant frequency of t he t uned
circuits. By using two diodes on the circu it
of Fig. 3, a compensating arrangeme nt is
provided . In Fi g. 3 the two tuned circuits are
no lo nger pea ked at the same frequency.
Each is peaked at a diffe rent frequency at
the ex tremes of t he desired bandwidt h with
the circuit pot set to the widest bandwid th
position. Diode D1 in Fig. 3 controls the
selectivity by varying the degree of coupling
between the tuned circuits, the sa me as in
the circu it of Fig. 2. Ho wever, as t he
coupling is varied the tendency of the
bandpass curve to shift lower in frequency is
co mpensated for by tuning the firs t LC
circ uit to a higher freq ue ncy via the ca paci 
ta nce change of diode D2. The bandpass
shape remains the same as in Fig. 2(b)
except that it doesn't change in rela tion to
the cen ter i-f freq uency . The circuit also has
advantage of be ing able to provide a some
what greater select iv ity range. The circuit of
Fig. 2 ca n operate over abou t a 4: 1 range.
That of Fig . 3 can operate over as :1 or
greater range, depending on t he co mponent
values chosen. So, it would be poss ible with
the latter circuit to achieve a se lec tivi ty
range which goes fro m 500 Hz for CW
rece ption to about 2500 Hz for 55 B reccp
tio n.

Fig. 3. Variable selectivity circuit with compensa
tion .
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becomes extremely complicated using
normal air variable capacitors because of the
requ irement to isolate each sect ion of the
capacito r. However, it is here that varactors
co me into thei r own. Many types arc avail
able today which have a capaci ta nce range of
5:1 or 10:1. This range might cover 10 to
400 pF but it comes close e nough to build
practical circuits.

Fig. 2(a) shows a two sectio n variable
band width fil ter buil t around a si ngle
varac to r diode. The circuit values give n are
those applicab le to a 455 kHz i-f bu t the
circ uit can be adapted to any other i-f
freq uency by proper selection of LC ele
ments which resonate at the desired i-f. The
selectiv ity depends upon the Q of the tuned
circu its involved and the number of circu its
used. These values ca n be calcu lated by the
sta ndard handboo k formul as for a ny desired
response. By vary ing t he bias o n t he varac tor

J
I-F H'

MIN IM UM ".AX It.l UM
BA ,..O WIOT li BA ND WIDTH

Fig. 2. Basic variable selec tivity circuit.

diode, the selectiv ity response of the circu it
can be varied over the extre mes shown in
Fig. 2(b) . Because there is only a de bias on
the varactor diode, the de lead after the 68k
resistor ca n be any desired length. As can be
seen fro m Fig. 2( b), t he simp le circui t has
o ne disadvantage. Th e se lect ivity circu it is
no t comp lete ly sym metr ical about the
center i-f freq uency . The shift in the selec
tivity ban dpass around the center frequency
may not be serious although it may require
touch-up of the receiver's main tuning whi le
varyi ng t he i-f bandwidth circui t.

For some types of receivers, part icularly
crysta l-co ntrolle d ones, it would be desirabl e
to keep the band pass shape of the selectivity

oa
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Jerrold A. Swank W8HXR
657 Willa bar Drive
Washington Court House
Ohio 43160

Phone Patching - a Public Service

I n 1964, after 45 years of CW and no AM
operating, 1 decided to go sideband. I had

only been o n about a mo nt h when I was
broken o ne night by KC4US B, Byrd Sta tio n,
Antarctica. I was using a pair of phased
vert icals at the time and just signing wit h a
Housto n, Texas station . I turned the patt ern
south, and asked who it was and what 1
cou ld do.

He said, "You are one of four statio ns
who come into the Antarc tic we ll every
night, and we wo nder if you coul d run some
phone patches for us." I didn't have a phone
patch, but I soon acquired one. In the
meantime I offered to run some one-way
messages, and KC4US K bro ke in with a
request fo r a o ne-way message to Michigan .

The fi rst message was copied th rough
heavy static, with many repeats, and was a
request from Ross Smith, who designed
most of t he antenna installations for the Ice.
He wanted a recipe for his mo ther 's sugar
coo kies. His moth er gave me the recipe on
the phone, and Ross said th at Bob Smart ,
the cook, and one of the operators at
KC4USK, Eights Station, had promised to
bake the cookies if Ross got the recipe.

Well , that started my ten year sti nt of 40
meter phone patching for a to tal of twen ty
sta tions in Antarctica, incl udi ng a bunch of
ice breakers and supply ships. I would ru n
anywhere fro m two to twenty patc hes each
night and after ten years I learned a great
man y thi ngs. I will tell some of the common
erro rs which o ne hears. .

Probably the most annoying is the habit
hams have of jo ining in t he co nve rsatio n. He
seems to feel t hat he is an entertaining wit,
and when the wife says so mething to her
husband and he laughs, this ham feels that
he must assert his rights as a wi t, and th ey
have to li sten while he demonst rates what a
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real live wire he is. One of the best known
phone patchers has this affliction, and I
remember o ne night a Navy man at Byrd
Sta tion re marked , " It costs me more fo r
Charlie to tal k to my wife t han fo r me to
ta lk to her."

The peop le whom you are patching are
trapped . You are doing them a favor, they
feel, and they can't tell you to "SHUT UP,"
which they would li ke to do, so t hey take it
as well as they can.

There is ano ther type who wants to make
an imp ressio n, so he keeps the patch on t he
line while he explains to the operator that he
is a rad io amateur running overseas patches
for service men in A ntarctica, or wherever,
then he keeps th e operator o n th e line while
the phone ri ngs, and t he party answers.
First, to broadcast an operator or anyone
without their PRIO R permission is a viola
tion of the secrecy of communications act.
Second, the perso n who answers the phone
may be a wro ng nu mber, which at 3:00 am
may get you a broadcast cussi ng out. Thi rd ,
you may cause a divorce, as one operator
running traffic for the Antarctic did several
years ago . He left the line open, and a baby
sitter answered the phone. When asked if
Mrs. Smith was there, she said, "No, she's
out with her boy frie nd." This was tota lly
uncalled fo r and there are many more things
that may happen when you connect a phone
to a worldwide broadcast without notifying
and getting permission to put someone on
the air.

The other reason why it is very selfish to
hold the line ope n is that the operator on
the ship or other service location cannot talk
to anyone else while you are gabbing. The
old pros who run most of the traffic to
service men keep the line absolutely silent
unti l t he party answers, and th en say,
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"Break, your party is on the line." During
this silent time the ship can tine up anot her
patch with another station , or can acce pt
breakers, or talk with so meo ne else. The
neophytes are usually so impressed with
themselves that t hey do not t hink that any
o ther station is of any importance whatever.

Another bad habit that some stations
have is chatti ng among t hemselves when
they cannot hear the patc h which they know
is going on. This is espec ially true wi th
Antarctic patches. The rea l pro blem is
receiving the ice stat ions, an d ofte n they are
readin g you Q 5, but you can 't hear them
because of local summer static . I have many
times asked for repeats because other well
meanin g statio ns on the West Coast, while
wait ing for the prop agation to favor the m,
sit and talk bac k and fo rt h on freque ncy,
full power. Just thou ghtlessness, of course,
but the result is very annoyi ng.

I can patch an Antarct ic station most of
the time if he is 5-3 or better, and he can
patch me at 5-0 if he has no snow static, yet
stro ng sta tions wi ll ta lk on frequency .

I had a long argument, and finally had to
move because a ham would not believe I was
running a patch because he could not read
the station at the other end. He claimed I
was running a monologue to get him to
move!

You wou Id be su rprised how many
statio ns resen t phone patches, and will move
as c lose as possible to you to give you
trouble, and then sit there and discu ss how
they feel about "tying up the band with

phone patches." This is public service for
people who have no other way of commu ni
cati ng. As a matte r of fac t, t hat is my
cri te rion. I will not run a patc h for anyo ne
who has any other means at his disposal ,
unless he is in t he service or Peace Corps.

So much for the problems, now for some
of the methods. I never explain anythi ng to
an operator. It is none of her business, and
trying to expla in to those who seldom get
patches just ends up in a co nversation with
the supervisor.

I have run thousands of patches, and I
have a very simp le formu la. When the
operator answers, I say, "Station to station
collect 614-335-4478, and tell them Joe is
calling." She will dia l the number an d ask
my number. I say, "1 160." When the party
answers she says, "I have a collect call for
anyone fro m joe, will you acce pt the
charges?" Of course there is an enthusiastic,
II I sure will !" I then say, "This is Jerry in
Ohio, and I have Joe on the line, he wi ll ta lk
first, and when he says 'OVER', it is your
turn to talk." If th is is not a fi rst t ime patch,
you don' t need the last part. Usuall y the
ca lli ng party will tell you if it is a fi rst ti me
patch. If not, as k him, I say only "Ohio"
because they re member that easily, and if I
were to say Washi ngton Court House, Ohio I
wou ld start a long explanation. But I want
her to know when she gets her phone bill
why the call is the re. I have NEVE R had a
ca ll questio ned in ten years.

If the band becomes unusab le, I cut the
patc h and tell he r he will call her another
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t ime when conditions are better, and th ey
usuall y accept t hat. I never te ll he r to expect
another call in a few minutes or an hou r. She
migh t be up a ll night for no thing. Ofte n they
will ask my na me and be in the mood for
ta lk ing, and if so I ta lk, but not on t he air. I
tell them about the place where her husband
is, and the weathe r, etc ., and finally she says
goodnight. So metimes they ask for my
address, and send me nice letters, or even
so me beef "jerky" and canned Co lu mbia
River T rou t (once) .

One couple phoned me when their son
came bac k fro m overseas and I met th em in
Dayton . They took me to dinner and we
spe nt the evening together. They even
brough t me some nice souvenirs, photos and
New Zea land money . I have received over
2,000 color slides of places around the
world.

Whenever they ask if there is anything
they can do for me, I say, "Yes, send me a
color sl ide of the station and yourself, if you
have any ." Usually they shoot a roll an d
send it to me unprocessed , and I process it,
keep a few, an d send the rest to t he ir home
address.

There is o ne thing which makes the
Antarcti c different th an anywhere e lse . The
call letters are issued to th e Ad miral under
whose direct ion Antarctica operates. He may
let anyone, with no license, operate the
equ ipment providing they are checke d out
on it by a Navy operator. Thus very few of
the men who run the traffic are amateurs.
They are doctors, scientists, bull dozer oper
ators, dentists and others. So I smile when I
hear a ha m describ ing his equip ment to t he
poor guy, who doesn't even know what t he
ham is ta lking about, but they listen
politely, and then say, "We are run ni ng all
Coll ins equip ment."

Another t hing is that the men who are
running patches are doing it because it is a
pleasant d ive rsio n, bu t most ly they just want
to ta lk . T hey look down o n wha t t hey call
the "big score guys", who just want to see
how many patches they can run. Some will
li mit the patches to five minutes just to get
more run . I will never make any limit. If the
station of origin wants the time limited
because they have a heavy load, I let them

JULY 1975 141



,

aske d the natu re of the emergency . I said,
II Are you married?" She said she was. I said,
" Your husband has just left Seoul, Korea, on
a Naval Repair ship . You have not heard
from him fo r nearly a year. He has stood in
line for hou rs wai t ing for his t urn . If he loses
his place he may not be able to call again fo r
a wee k, radio com munications being what
they are. Is that an emergency?" She rep lied ,
" Tha t IS an emergency," and pro mptl y cut
in on the line and put me through . For the
purists, please remember that the man who
is calli ng is the man who is pay ing fo r the
home phone, and he wants to use it !

One of the troubles you will have is
letting a 2600 Hertz heterodyne come in.
Tha t is the switching frequency and you
may lose your circuit. I lost one four times
one night to Washington State . I asked the
operator what the troub le was and she to ld
me th at a high pitched note was cutti ng my
circ uit. Now I carefully squeeze it out of the
pass band or zero beat it if I have trouble.

Of course you NEVER use Vox for a
patch unless you are runni ng one between
two S9 hams. The sou nd of the Vox

operating, and letting bursts of static and
other noises through will thorough ly
demoralize most people o n a patc h.

My most unusual patc h happened o n
November 14, 1965. Eights Station had just
closed, and all the men had ta ken a plane to
McMurdo Sou nd . I wante d to see if they had
made it, so I called McMurdo station, and
foun d that they were all there, and the
station at Eights was permanently closed . I
had wo rked the m every night except three
fo r a whole year. Sudde nly I got a " Brea k" .
I said, "Go ahead brea ker. "

" This is KC4USC. Are we patch quality?"
I told him that he was, and he wanted to

run a patch to California, which I did. When
he was through I asked him where he was.
"We are on Pensacola Mou ntai n in two
helicopters. When we heard you we landed
and ran a wire between the two copters a nd
gave you a call. " Pensacola Mountai n is near
the South Pole and is 12,000 fee t high, an d
th is was in pitch darkness in the Antarct ic
Winter.
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COMPLETEL Y NEW!

VHF
Antenna

Handbook
T he theory. design and construction of dozens and

dozens of differe nt V HF and U HF antennas ... anten nas
for FM , for DXi ng. for repeaters, for mobiles. for
emergencies, for contests, Quickies, mammoth
arrays ... everything.

This IS a practical book writte n for the average
ama teur, not full of formulas for the desi gn engineer 
this is a book for the amateur who takes joy in building 
perhaps it IS a brookstick and some coat hangers
fashioned into an effective beam for some instant
mounta in top OX into far off repeaters during a vaca
tion . .. perhaps it is a folding beam you can take with
you on business trips, packed away in your suit
case .. . this book is packed full of fabu lous antenna
projects that you can build.

This book, whk h would normally sell for 55 or S6 is
being offered for a short w hile at a pre-publ ication price
of $2.0 0 postpaid. Send cash, check, money order . .. or
give your Master Cha rge or Bank Americard num-
ber .
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Here are the f our most pop ular TT pads an d how
to hook them up. Tape all un used leads so they
don't short ou t. Be carefu l of polarity o f the pad
and power supply. AIJ pad circuits h ere from
WR9ABN newsletter, Box 342, Ft. Wayne, IN
468 01.

Ie) S MALL A,E. LO Z M IK E CIRCUIT
( ZOO·6OODI

GROUN D

· 9 TO I''''OC

.9 TO l5110C

LO Z M IK E CIRC UIT
( ZOOD NOM )

GROUND

S 80n

• "
".., •.I T02,Z I" F

- I

Another low impedance dynamic inike input cir
cuit match for the pad - uses only two resis tors
and may be wired in to the accessory p lug - only
two leads to the pad. Works with Drake-Tno
TR· 72 and may work with a few other rigs.

• 4 7K - I()()K

..,
- I

Hooking a pad to a low impedance carbon mike
circuit ; tube type Motorola , G.E., RCA, Dumont,
A erotron, e tc.

•

•
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( BACK )

, 0 0
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.01 TO,5 ... F

- I
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HI Z MIKE CIRCUIT
5OKl'l -UP )

GROU ND

•

'.'.., rev

- I

. 9 T015 VOC

LO Z M IK E CIRCUIT
(IO-IOon )

GROUND

Hooking a pad to a Jow impedance dynamic mike
input circuit such as in the S tandard, Icom;
Drake- Trio , Clegg, e tc .

Hooking a pa d to a high impedance ceram ic mike
inpu t circuit - Regency, Genave, etc.
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Current limiting p ower sup ply . Ou tp u t vol tage is con tro lled by VR1 and limiting current level by
VR3. Dl ~D4: 2 A silicon rectifiers in metal encapsulation; they may have a piv rating of 100 Vor
m ore. (Fro m Radio and Electronics Constructor, February, 1975)
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Mobile Arrrpltf'Ier-s With
Versatility

220 MHz

.10Win -60Wout

.9 dB linear gain
• Under 1 dB Rx (0.7 dB typ.)

Model # 1.3M10 - 60L

144 MHz

.10 Win - 70 W out

.10 dB l inear gain
• Under 1 dB Rx (0.6 dB typ.)
Model #2M lD-70L

Both Amps: • Fully VSWR & reverse voltage protected
• No tuning required across band
• Switchable Class C or AB operation
• Built-in TR switchinq, wlincreased delay for SSB
• Fully compatible with all 1-15W FM/SSB/AM/CW rigs
• All solid-state and rnicrostrip const ruct ion

Also avai lable: 1-10W, 1D-40W and 420-450 MHz li nearized amps

Seeyour local dealer, or write for further information
Dealer inquiries desired

Dealers

Vegas Radio
1108 S. 3rd
Las Vegas NV 89101

Discount Electronic Supply
Dept M-l, 99 Asylum Ave.
Hartford CT 06105

Gary Radio 1nco
8199 Clairmont Mesa
San Diego CA 92105

SPECIALTY COMMUNICATIONS SYSTEMS
4519 Narragansett Ave., San Diego CA 92107

Louis N. Anciau x WB6NMT, Owner

TUFTs
"Ne w England's Friendliest Ham Store"

INVITES YOU TO SEE THE ABOVE LINE

144

Radio Eectronics
386 Main St., Medford, Mass. 02155
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IC-22A The front panel and control locations have been changed to make
the IC-22A even better looking and easier to operate. The new
design allows the use of larger channel numbers which may be

viewed from the left side or right side by rever sing the window position and installing a new
dial . (optional at nominal cost)
tns.dei s the same high qua lity rad io construct ion and eng ineeri ng that has made the IC-22 the
most reliable . most popular two meter crystal controlled set on the market.
vvhen you join 22 channels of capacity (f ive supplied) wit h the unexcelled performance of
helical Rf filtering in the recei ver front end then add solid state T-R switch ing you get one
gn '<1t radio for your money. All the grea t features that made the IC-22 so desi red are still
Itwre . Including. 1 wat t/ 10 watt switch option, trimmer capacitors on both receiver and
transmit ter crystals plus a 9 pin accessorv jack with the d iscriminator already wired for
trequencv calibration

New and Used Equipment

RADIO S70BE
59t h & South Penn, Oklahoma City, Oklahoma

See us at Oklahoma Ham Holiday and Sta te A RRL Convention Aug. 2-]
South Gate Inn 1-] 5 at S.E. 51st



... W60JM

•••

written by the people in Be nton
Harbor are legendary, and th e book
fu rn ished wit h th is kit is one of th eir
f inest effo rts. The detail ed step-by
step inst ruc tions ensure that even
fi rst-t ime kit bu ilders may put o ne of
these together with full confidence
that the un it wi ll operate properly
when completed.

Assembly and wiring of the kit
took me less than t hree hours, but I
was anxious to get it working so I
could tune up an inverted vee that
wouldn't load properly on 40 meters.
Even at a leisurely pace you can figu~

on no more than 5 to 6 hours at the
outside, including calibration.

The manual also co ntains 16 full
pages o f operational information
listing many applications for the
instrume nt , with il lustrated inst ruc
tions about various test procedu res.

After you get you r hands o n one, I
think you 'll agree that the Heathkit
HD·1250 Solid State Dip Meter is a
real bargain at its mo dest price of
$59.95. It 's sure to become one of the
pieces o f test gear most used in your
Hamshack.

=

lIDIJ;£lflIDl:'lllf lIDlID -ll:!l~ iiJ@!!,lllID @If£lfIJ; IIDlllP li'i!IJ;lfIJ;!ll ~.
stages. check for parasit ic oscillations,
or measure field strength.

Frequency covera ge is 1.6 to 250
MHz in seven ranges. The prewound
plug-in coil s and precision tun ing dial
ensure simple calibration of the unit
without the necessity of us ing auxi
liary lab equipment. All you need is a
receiver to check signal o utput at
several points across the tuning range.
Accuracy of the dial calibration at t he
extreme ends o f each band is Quite
. .rmpressrve.

Mechanically this new kit is a
dream. A compact handful measuring
approximately 2" x 2" x 6", the
various cabinet panels . chassis and
dia ls fit together in a neat, close
f itt ing fashion to make up a package
which rivals or su rpasses t he precision
finished appearance of many com
mercia l instrumen ts. And t he self
contained 9 vo lt battery allows t he
d ipper to be used fo r ante nna work
just as convenie ntly as o n the benc h.
An added feature is the attractive
shock-padded molded carryi ng case
with ind ividual storage slots for each
plug-in coil.

T he superb assembly manuals

1'''-:.
PllfIJ)1!J)l!1J{fJJ!P§J
Almost fNery ham at one time or

another finds himself in need of a
grid-dipper. For many appl icat ions, no
other inst ru ment can be used in its
place. Even the so-called "appliance
operator", who never builds any gear
h imse lf, will sooner or later need a
d ipper to check a tuned circu it or
p ru ne h is antenna.

Strict ly spea king, the o ld fashio ned
grid -dip per has gone the way of spark
gaps an d galena detectors. Modern
circuits are solid state and there is no
longer a "grid" to "dip". Until lately
however, t he few d ip meters that have
been available were either bulky,
inconvenient to use due to power
requirements, or to o expensive.

The new Heathkit HD-1250 So lid
State Dip Meter is a winner on all
cou nts, and shou ld p rove to be one of
th e most popu lar ham- ty pe k its ever
produ ced . Added to th e Heath li ne of
products in January o f t his year, this
is an updated and vastly improved
versio n of their old famil iar qrid
d ipper whic h was d isco ntinued more
than ten years ago.

The HD-1250 circu its are com-
prised o f an NPN transistor func tio n
ing as a ba lanced Colpitts rf oscillato r,
coupled to a broadband amplifier!
detector using a dual-gate MQSFET
and two hot-earner d iodes. Com
ponents are mounted on two small
p rin ted ci rcu it boards.

In th e injection mode the osc illator
generates a signa l wh ich is cou pled
into the circu it under test , and th e
detector sect ion amplifies and rect if ies
the voltage imp ressed across the plug
in tank co il. The average dc value of
this voltage is indicated on a 150
microamp meter.

I n the absorpt ion mode the
oscillator sect ion acts as a Q·multiplier
and the MQSFET amplifier boosts
weak rf signals to a usable level to
provid e an indic ation of relative signal
strength . In th is application t he d ipper
can be used to neutra lize amp lifier
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PS-12.

rated at 20 Amps continuous or 24
Amps for 50% intermi ttent duty.
Current limit ing is provided to prevent
damage to the supply in the case of an
accidental short circuit . In the event
of a short circui t across t he power
supply termi nals, the out put vo ltage
drops to a lo w va lue a nd the ou tput
cu rrent is limited to a max imu m of
either 12 or 24 Amps (dependi ng on
supply) until t he short is removed.
When the short is removed , t he outpu t
voltage rises to the nominal 12 volt
value.

The o utpu t vo ltage of the supplies
may be adjusted over a nominal range
from 12·15 V. Both supplies may be
u tilized as general pu rpose, variable
voltage supplies by replacing the
voltage controll ing resisto r by a 10k
Ohm pot.

The VHF Engineering power supp ly
kits are supplied in k it form com plete
with all parts, comp uter grade
capac itor, epoxy glass circui t boards,
styled case, and complete instructions.
Average const ruct io n time is an
even ing or less.

The uses of these quality power
supplies are endless. A large number
o f comme rcial two-wa y radio firms
are using the VHF supplies bo th as
bench supplies and as supplies for
co mmercia l repeaters. Amateurs are
using the supplies for powering solid
state SSB at the ho me shack, a nd o ne
of th e biggest uses is for t he FM
operator . The FM operator can
operate the mobile transce iver and the
mo bile power amp li fie r from t he base
by using one of the VHF Engineering
supplies. These supplies are also being
used in a large number of amateur
repeaters.

Th e V H F Eng ineering power
supplies are available from VHF
Engineering, 320 Water Street , Bing
ham ton NY. They co st $69.95 and
$99.9 5 fo r th e PS12C a nd PS24C kits,
respect ively . They are availabl e w ired
and tested for $8 5.95 and $ 114.9 5,
respect ively .

commercial or ama teur app licatio ns to
powe r LF! VHF!UHF equipment in
the repair shop or in the base sta tion.
The power supplies may be used with
FM, SSB o r other equ ipme nt requiring
pure 12 V de at cu rren ts up to 24 A.

The circuit for both power supplies
consis ts of a full wave dc cu rrent
source feeding a capaci tive filter net
work and an integra ted circuit regu
lato r (Signet ics NE550). The IC regu
lator co ntrols a set of pass t ransistors
and keeps t he o utput voltage co n
sisten t t o withi n 2% over a load range
of from 0 to 20 Amps (0 to 10 Amps
o n PS12) . Both power supp lies have
large heat sinks mounted on the back
of the cases to d issipate the heat
produced by the pass transistors. The
12 Amp supply is rated at 10 Amps
continuous or 12 Amps for 50% inter
mu tant du ty. T he 24 Amp supply is

High cu rrent power supplies are an
absolute requirement in commercial
two-way radio shops and are now on
the verge of becoming a req uirement
in the ham shack. Most of t he new
equ ipment being released for the ama
teur market for the LFN HF! UHF
bands is of sol id state design and thus
designed for 12 V operation either
mo b ile or from a fixed statio n 12 V
supply. The 12 V fixed stat ion supply
has in the past been a problem, si nce
high curre nt, we ll regulated suppli es
tend to be co mplex and expensive to
bui ld wh ile commercia lly available
supplies are even more expensive and
are frequently in short supply. VHF
Enginee ring, of Binghamton, New
York, has recently announced two
inexpensive solid state 12 V power
supply kits which are simp le to con
struct and can be used in either

. .. W1Hel
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FOR JUST

Name _

Address _

City and State Zip _

Signature _

All orden w ill be sh ipped Parcel Post w ith in 48 hours after
receipt of order (e xcl udi ng w eekends !. Encl o se ad rtit io n a l $4 .00
for prepaid sh ipping & handling . Nevada residents add sales taK .

Sale ends .J uly 3 1st.

Xtals _

Encl o sed IS S 0 Check 0 Mone y Order

o Ma st e, Charge O Ba nk Ameucard
EXpIratio n Date M/C Interban k :: _

Card -==

To: Wilson Ele ctronics
P.O . BOil 794
Hender son, Nevada 89015
(7 0 2 ) 4 51 -5791

o Ship me 1402 July Package

Plus 0 SM l 0 1410A 0 BCl

. 6 Channe l Operatio n. Individual T rim mers
O n All T X and R X Xte!s. A ll Xtals Plug In .

• S Meter Batter y Ind icator.
.10.7 IF and 455 K C I F . 12 K Hz Ceram ic F ilter .
• .3 Microvol t Sensitivity For 20d B QT .
• 2.5 Watts . Nomina l Outp ut 12 VOC.
• Microswi tch Mike Button .
• Size 8-718 x , ·7/8 x 2-7 /8 Inches.
• Weigh t 1 lb . 4 ounces. Less Battery .
• Current Drain RX 14MA T X 380 MA.

ACCESSORIES,
SMI Speaker Mike $24 .00
BCI Battery Charger $29 .95
141 0 A Ampli fie r Mobile Mount $99 .00
10.7 M Hz monolithic IF f ilter (install ed) $10.00

Plus Your Choice Of 2 Pair of Common Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

$ 320 VALUE

FACTORY DIRECT

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

*Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, 52-52,

•
necra

90 DAY WARRANTY

10 DAY MONEY BACK GUARANTEE

CAN BE MODIFIED FOR ARMY MARS



WILSON 204 MONOBANDER

Low
Low

Prices

The W ilson 20 4 is t he best and most econom ical antenna of its t ype on the market. Four
elements on a 26' boom w it h Gamma Match (No balun required) mak e for high perfor
mance o n CW & phone across the entire 2 0 meter band .

T he 204 Monobander is b uilt rugged at the high stress points yet using taper swaged
slotted tub ing permits larger diameter tub ing where it counts, for maximum strengt h
wi t h minimum wind loading. Wind load 99 .8 Ibs. at 80 MPH . Surface area 3.9 sq. tt .,
Weight 50 Ibs., Boom 2" 00.

Atl Wilson Monoband and Duoband beams have the following common features:
· Taper Swaged Tub ing . Adjustable Gamma Match 52 n
• Full Compression Clamps • Ouali ty Aluminum
• No Holes Drilled in Elements • Hand le 4kw
• 2" or 3 " Aluminum Booms • H eavy Extruded E lement to Boom Mou nts

• M204 4 ele. 20. 26' 2" 0 0
• M203 3 ere. 20, 20 ' , 2" 00
• M155 5 ele. 15 , 26' , 2" 00
• M154 4 ete. 15, 20 ' , 2 " 00
• M105 5 ele. 10, 20' , 2" 0 0
• M106 6 ele. 10,26' , 2 " 0 0
• M104 4 ele. 10, 17' , 2 " 0 0

• M340 3 ele. 40, 40', 3" 0 0
• M240 2 ele. 40, 16' , 3" 0 0
• M520 5 ele. 20, 40 ' , 3" 00
• M715 7 ele. 15,40' , 3" 0 0
· 0B45 4 ele. 15,5 ele. 10 , 26', 2" 0 0
·08434 ete. 15, 3 ele. 10 , 20' , 2 " 0 0
• OB54 5 ele. 20, 4 ele. 15 , 4 0 ' , 3" 0 0

All Wilson An ten nas are FACTO RY OJRE CT O N L Y ! The new Jow prices are poss ible by
eliminat ing th e dealer's d iscount. A ll ante nnas in stock . If you order yo ur antenna during
January you may purchase a CDR Ham II fo r $ 109 .00 or a CDR CD4 4 for $69.00. Order
by Phone, COD. A ll 2" Boom antennas shipped UPS or PP. 3" by truck .

P. O. BOX 794 HENDERSON, NEVADA 89015 702-451·5791



HEAR PROSE SPEAK
(or)

"HERE, PROSE •.. SPEAK!"

Spend the Fabulous Fourth of July
weekend at the 47th annua l Atl anta
Ham Radio Festival and ARRL
Georgia State Convention . Center of
activity will be the Royal Coach
Motor Inn, 1-75 North , Ju ly 5th and
6th .

Highlight of the Fest ival wi ll be the
Sa turday night banquet with Keynote
Speaker, FCC's A. Prose Walker whose
topic will be, "Docket 20282 
Restructuring."

Ac tivities cover all phases of ama 
teur radio including ARRL Forum,
FCC exami nations, biggest flea market
and manufactu re r's display in t he
south , special events for XYLs and
Ju nior O Ps. Sunday afternoon gra nd
prize drawing, MARS meetings, tech
nical programs, something of interest
to every ham and h is family .

Pre -eeqist ration - $2 per person o r
S4 per family ($3 or $5 at hamtest) .
Special hamfest motel rates $16 single
and $21 double (children under 13
f ree) .

For more info wri te: Atlanta Ham
Radio Festival, P.O. Box 76553,
Atlanta, Georgia 30328.

V A NCOUVER BC
JULY 11-13

Maple Ridge Hamfest is being held
on July 11 , 12 and 13 at the Maple
Ridge Fairgrou nds approximately 30
mi les east of t he city of Vancouver on
the north side of t he Fraser River. The
hamfest includes: Technical seminars
and displays; contests for the women
and children, as well as the OMs; a
hidden transmitter hunt; mobile
judging; technical 10 qu iz; home brew
equ ipment contest ; commercial dis
plays; two meter home brew antenna
contest ; Saturday evening meal. Regis
trat io n: At the door, $3.00 no meal,
$7.00 with Saturday meal. Pre-

150

registration available for $6.00, cuto ff
date June 30. Overnight parking for
trailers and campers plus spaces for
tents ava ilable for 52.00, but no
hook -ups. V E7MRC w i ll be
monitoring 146.94, 146.76 , 146.79,
147.33 and 3970, 3755 for talk -in
purposes from 1600 July 11 on .

OAK CREEK MI
JUL Y 12

The South Milwaukee Amateur
Radio Club 5th annual Southeastern
Wisconsin Swap-Fest w ill be held
Saturday, July 12, 1975 at Shepard
Park (A merican Legio n Post 434>'
9327 South Shepard Avenue, Oak
Creek MI. Activities begin at 7 am to
5 pm or later. Admission $1 .00,
includes a " happy hour" wi t h free
beverages. Prizes will be awarded.
Talk-in on 146.94 MHz FM. For more
details write South Mi lwaukee Ama
teur Radio Club, S. F. Schre iter
W9AKF, Sec., 104 Brookdale Drive,
South Milwaukee WI 53172.

CHAR LESTON SC
JULY 12·1 3

The Charles Town Herntest wi ll be
he l d o n July 12-13, 1975 in
Charleston, South Carolina. For more
information write: P.O. Box 12502,
Charleston SC 29412.

INTERNATIONAL PEACE
GAROE N

JULY 12-1 3

The 12th An nual I nternational
Hamfest is scheduled for July 12 and
13, 1975 at t he International Peace
Garden between Dunseith, North
Dakota and Bolsseuain, Manitoba. For
further information contact : John
McCann WB0 FUO, 1234 Valley View
Dr.. Minot NO 58701.

CARY NC
JULY 19

The Cary A RC wi ll ho ld the t hird
annual Mid-summer Sweetest . Satur-

day, July 19, 9 am - 3 pm. A fa carte
cookout , 11 : 30 am. Auction, 12:30
pm. Ooorp rize drawi ng, .2 pm. No
co mm i ssi o ns c ha rged . T al k - i n
146.04/64, 146.22/82, 146.28/88,
and 222.34/223.94. At Li ons Club
Shelter, Cary , NC (near Raleigh). For
info, SASE to K4F BG, 1022 Medl in
Drive, Cary NC 27511-

CROSSVI L LE T N
JULY 19-20

The Oak Ridge Ama teur Radio
Club, Inc. Annual Crossv ille Hamfest
is July 19·20 at Crossville TN. July 19
highl ights are technical forums and a
banquet ; July 20 features a picnic,
flea market and a raffle of many
prizes. Events will be held at the local
Holiday Inn and at nearby Cumber
land State Park.

McKEESPORT PA
JULY 20

The Two Rivers Ama teur Radio
Club of Mckeesport, Pa. , will hold
th eir 11th A nnual Hamfest on July
20, 1975 at the Green Valley Votu n
teer Fire Station Grounds off the East
Pittsburgh·McKeesport Blvd. Talk-in
on 146.52, .22/.82 and 29.00 MHz.
For further info, contact Donald J.
Myslewski K3CHD, 359 McMahon
Road, North Hunt ingdon PA 15642.

PHILADELPHIA PA
JULY 23-25

The A RRL Atlantic Division Con
vention will be held on July 23-25,
1976 in Philadelphia at the huge
Benjamin Frankl in Hotel. This is
expected to be a very large gathering.
Firms wishing to exhibit should con
tact Ken Miller W2KF, 309 Cherry
Hil l Blvd ., Cherry Hi ll NJ 08034.

FLAGSTAFF AZ
JULY 25·27

F t. T uthi ll Summer Hamfest,
Coconino County Fairground. Flea
market, con tests, social activities, pot
luck, etc. Grand prize : FT-1018.
Location: South of Flagstaff on 1-17
across from airport. Talk -i n on 146.94
and 3992,

OKANAGAN VALLEY
CANADA

JULY 26-27

The 25th A nniversary Okanagan
Internat ional Hamfest will be held
July 26th and 27th, 1975 at Gallagher
Lake KOA Campsite - 8 mi les Nor th
of Oliver, B.C. Canada. Grand prize
raffle draw: IC·22A. Prizes, entertain
ment for hams, XV Ls, VLs and har
monies and visitors. Call-in f re
quencies: 3800 on 75 M, 34/94 OKN
Apter, 76/ 76 Simplex on 2M. Heqis-
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tration : 9 am PDT, Saturday July
26th. Activit ies: 1 pm PDT, Saturday
- 2 pm PDT , Su nday. For more
information contact: Ki rk Carter
V E7DV, 450 Vista Rd, Kelowna, B.C.

TRAVERSE CITY Ml
JULY 27

The Cherryland Amateur Radio
Club annual famil y pi cnic and trunk
swap and shop welcomes all Northern
Michigan hams to their picnic July 27
at Whitewater Township Park in
Williamsburg (just outside of Traverse
City). Bring your wife and kid s, your
food and drinks, and be prepared for a
good old fashioned picnic wit h boat
ing, fishing, swimming, swings and
play for children, lots of picnics tables
and grills, a pavilion and a place for
pop to park his trailer overnight. It's a
freebee - no charges - for details
write to WBGI , Box 176, Kingsley,
Michigan 49649.

ROCKVILLE IN
July 26-27

The 28th annual Turkey Run
Hamfest and V HF Picnic sponsored
by the Wabash Valley ARA, tnc., will
be held Sunday , July 27, at Turkey
Run State Park near Rockvil le,
Indiana. Don' t miss the mi dwest 's
finest flea market. XYL Bingo,
refreshments, camping faci lit ies and
park recreation for the kids. A lso t his
year, banquet July 26, 7:30 pm
featuring guest speaker W9NTP, in
park dining hall. Banquet by reserva
tion only, $6.50/person . Acti vities
begin 9 am Sunday , talk -in 146.94
W9UUU/9. For more info SASE
WVARA Hamfest. Box 81, Terre
Haute IN 47808.

TEMPLE TX
AUG 1-3

The Texas V HF;FM Socie ty wi ll
hold its Summer Convention 1975
Aug 1, 2 and 3 at The Ponderosa Inn
in Temple , Texas. This year' s conven
tion will be the best ever with the
featured speaker Mr. A. Prose Walker,
Chief of the Amateur and Cit izens
Division of the FCC. There wi ll also
be equipment displays, techn ical
sessions, a swap-fest, ladies act iv ities
and many, many prizes. For mo re
informat ion contact the Temple V HF
Repeater Association, PO Box 23,
Temple, Texas 76501.

OKLAHOMA CITY OK
AUG 2-3

The Oklahoma Ham Hol iday and
State ARRL Convent ion will be held
Satu rday and Su nday, August 2 and 3
in Oklahoma City OK. In addition to
the largest f tea market in the Sout h
west, the program will include spec ial

JULY 1975

programs, techn ical semi nars, equip
ment d isplays. MA RS meetings and
un ique activities for the XYL. For
information and advance registration
write Oklahoma Ham Holiday , P.O.
Box 20567, Ok lahoma City 0 K
73120.

MONTREAL
AUG3

Montreal Hamfest 75 will be held
on August 3, 1975, at MacDonald
Col lege Farm, Ste. A nne de Bellevue.
Prizes, giant f leamarket, technical
sess ions, family fun. Adults $2.50.
For information contact: V E2RM,
Bo x 2 0 1, Po inte Clei re-Dorvel.
Quebec H9 R 4N9.

LEVELLAND TX
AUG 3

The Tenth Annual Northwest Texas
Emergency Net Swapfest and Picnic
will be held in the City Park at
Levelland, Texas on Sunday, Augu st
3, 1975. Bring your ow n picnic
basket. Free registration beg ins at
0900. Lunch at 1300. Swapping all
day . Th is event is for the ent ire
famil y. Mobile talk-in is the net f re·
quency of 3950 k Hz and via the
Levelland Repeater (WR5A FX), on
28-88.

CA NTON OH
AUG 3

Hall of Fame Hamfest arid Auction
rain or shine, Aug 3, 19 75, Canto n,
Ohi o. Come to Canton for football 's
greatest weekend. Saturday's activities
- parade, enshrinement, NFL game
Cincinnat i vs Washington. Sunday 
hamfest and auct ion at Stark County
Fairgrounds. Main priz es - ICOM 230
- Hatlicratters FPM 300 - Standard 2
mtr hand held, For more info write
WA8SHP, 73 Nim ishi llan St., Sandy
ville OH 44671 or call WBSWB at
(2 16) 455-4449.

UPPER ST CLAIR PA
AUG 3

The 38t h Annual Hamfest of the
South Hil ls Brass Pounders and Modu
lato rs wi ll be held on August Srd.
from noon t ill dusk, at St. Clair
Beach, Upper St. Clair Township, 5
miles sout h of Mt . Lebanon on route
19. Swap and shop, picnic space and
swimming for t he fam ily . Mob ile
check in on 29.0, 52 simplex and
popu lar 2 meter freq uencies. Informa
tion and pre-registrat ion at $1.50 per
t icket ($2 at door) fro m Fred
Schreiber, 181 County Line Road,
Bridgevi lle PA 1501 7.

WASHINGTON MO
AUG3

The Zero-Beaters ARC will hold
t heir annual hamfest on Sun day,

August 3rd, at the Washington,
Missouri ci ty park . Free park ing, auc
t ion , and bi ngo for the XYLs. No
admission fee or fee for park ing in the
traders row. Many prizes including
IC-22A, sta tion accessories, books and
a handmade quilt. For info or tickets
contact Kevin Weiskopf WB0M NP, or
Zero -Beaters A RC, WA0FYA, Box 24,
Dutzow MO 63342.

FLOURTOWN PA
A UG 10

The Mt. A iry V HF Radio Club (The
Pack Rats) will hold their 19th
Annual Family Day & Picnic on
Sunday, August 10, 1975 (rain date
Au gust 17t h) at the Fort Washington
State Park, Flourtown PA. The Dela
ware Valley chapter of OCWA wi ll
aqam join us in the festiv ities. All
hams and their fami lies are cordially
invi ted . Games and entertainment,
free prizes to the k lddies. free soda.
Talk-in on 52.525 MHz FM - 146.52
MHz FM - 222.98/224.58 MHz FM
repeater. Registrat ion $2 per family.

WILLOW SPRINGSIL
AUG 10

The 4 1st Hamfest and Picn ic will be
held Sunday, A ugust 10, 1975, Santa
Fe Park , 9 1st and Wol f Road, Willow
Sprin gs, Illinois, Southwest of
Chicago. Exhibits for OMs and XY Ls,
famous swappers row. Informat ion
contact John Raiger K9DRS, 8919
West Golfview Drive, Orland Park,
Illinois 60462. Tickets write Joseph
Porady la WA9IWU, 5701 South Cal i
fo rnia , Chicago I L 60629.

YANKEE LAKE OH
AUG 17

The Warren Hamfest will be he ld
Sunday, August 17, Yankee Lake,
Ohio, on Rt. 7 f ive miles north of 180.
Dealers' displays. Swimming and pic
nic ing. Giant f lea market (Vendor's
fee: $ 1 plus reg.) A $3 reg includes:
Door p rize, main prize and XY L
t ickets. More in fo: Hamfest, PO Box
809, Warren OH 44482.

DECATUR AL
AUG 17

The Decatur A mateur Radio Club
will host the North Alabama Hamfest
in Decatur, Al abama on Sunday,
August 17, 1975. Location is the
campus of Ca lhoun Junior College at
the Decatur-Athens Municipal Ai r
port. Doors will open at 8 am. Tickets
$1.00 each will be available at door or
in advance from Ken Hixon WB4N LN,
P.O. Box 9, Decatur AL 3560 1. Talk
in on 34-94 and 3.965 MHz .
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Specializing in VHF-UHF
FM {I SSB Equipment

IC-22A $249.00 ppd.

Supplied with
Seven channels
94/94 39/94
22/82 28/88

52/52

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

THE PREMIUM 2 METER
FM TRANSCEIVER

IC·230 $489.00 ppd.

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

•
• • For the Mobile - For the Ham Shack -

K LM PA 10-70B 70W 2M Ampl $129.95 KLM 144·148-12 12el OX Beam
KLM PA IO-140B 140W 2M Ampl $189.95 KLM 144-148-16 16e1OX Beam
Hustler CGT-l44 5.2dB Coli near, trunk lip mount KLM Baluns (optional, recommended)

$39.9 5 K LM 2 Antenna Combiner
Hustler CG·144 5.2dB Colinear, 3/8 thread 26.7 5 Cushcraft ARX-2 Rin go Ranger
Larsen LM-1 50 K 3dB 5/8 wave $28.35 Cushcraft A 147-1 1 11el Beam
Larsen LM·1 50 on Magnetic Mount $ 35.00 Cushcraft A147-22 Stacked 1 1'5

• , Allo w $3.00 shipping per antenna or amplifier.

W,,~hLP •
Our in-dep th stock assures fi lli ng orders the same day rece ived.
We ship UPS or best way. For fast sh ipment we suggest / .
Cashier's check or 1110., 2. C. O. D. ($/5 deposit J, 3. Bank
Americard, 4. Master Charge. California residents add 6% sales
tax .

$49.95
$54.9 5
$13.95
$19.95
$26.50
$23.95
$68.50
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Midland 's 220 MHz mobile transce iver puts you into this
fast developing band for less than you might think. to-watt
output power, 12-channel capabi li ty with crysta ls for 223.5
simplex, plus these professional performance features . ..

A dual co nversio n receiver with complete multiple FET front end coupled
with high-Q heucanzec ca.... ity resonators · Zener regulated , c rystal con
trolled first and second osc luato rs e to-watt output power transmitter (sw itc h
able to 1 watt) w ith zener regu lated crystal oscittatcr e High-Q and sh ielded
stages for min imal interstage reacnon > Encased low-pass filter · VSWR
bridge and four DC ampl ifiers to monitor ou tpu t and give instant au tomatic
protect ion . Accessory jack for tone burst and d iscriminato r tuter « Swing-up
c ircu it board for easy access to all sections ... all modules easily removable
• Operation o n 13.8 volts DC, negat ive qround » Co mpact steel ca se 21f4 ~ h.
x 6¥a~ wide x B%" d . Complete with mike. mounting bracket and hardware.

Write for free Midland Amateur
Radio Catalog .. . see why

"COMMUNICATIONS IS OUR
MIDDLE NAME"

~1,gE~~~~~ttA~
Communications Division

P.o. Box 19032
Kansas City. Missouri 64141

MODEL 13·509

,..
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Instan t on for ac/dc radios an d tv's. On stan dby
about 60 Volts goes through , keeping the filaments
slightly warm so they will heat up im media tely
when full ac is applied. Do NOT use this circu it on
equipmen t with a power transformer. No te : tu be
life is ex tended wh en the fila ments are not
p ermi tted to cool off. Added note : watch that
p olarity . - WA 3SWS
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Te8t Lab

's Clearance Sale
Quartz electronic watch - liquid cr ysta l readout

( does not take two hands to read) - sells for
$ 5 5 - brand ne w unit provided to 73 to
prove watch is first rate - in original box
never u sed . . . only $ 49.

Multi-2000 2m FM/SSB transceiver - tested for a
fe w day s b y 73 s ta ff a n d found to be
fantastic - in o rigin al box and s t ill brand
new - $ 70 0 value - just one on hand so
first come a t $ 6 2 5.

Atlas model 210 transc eiver 80-10m - se lls fo r
$ 6 0 0 - tried o u t for a few day s in the
W2N SD/l shack and worked like a charm 
incre dib le ri g - stil l com p letely new with
o riginal box - o nly $5 40 for first check
received .

E mergency Beacon EBC-144 Jr 2m FM rig - $ 6 0 0
p rice ta g - priority cha nnel syste m 
sy nt hesized for all c ha n n els, even the
spli n ters - tested c u t on 7 3 Mountain , one
o f the roughest rf sp o ts in New Hampshire
a n d performed b eautifully - st ill absolutely
n ew in original car to n - firs t cash ier 's check
for $ 5 50 takes this ge m .

Magt.ech FM Frequency Standard - n eeds only
+ 12 V to s wi n g - gives sta n d ard sign al for
tuning in a ll F M repeater channels (30 kH z)
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TV type masts are inexpensive and made of thin
metal. Rotor clamps tend to crush the mast.
Prevent this by inserting iron gas pipe of next
smaller dimensions where clamps make contact.
Coat with rus t preventative. Tnx WA0KKC.

Morse Code Oscillator. Rl - % W. (From Practical
Wireless, March , 1975)

- tested in 73 lab - perfect! - sells for $60
- one only, first check for $50.

Venus S cientific SSTV Monitor used by
W2NSD/l for a couple weeks - works great
- still new - cost $349 - first check for
$299 takes it - here ' s a chance to get active
on S ST V at a real bargain .

Venus Scientific SSTV Camera - these are very
hard to get - almost impossible - and t he
reason is that they are fantastic - sell for
$469 if y o u could get them (which you
can't) - one unit , used by a little old lady at
73 Magazine for a few minutes one Saturday
- she was so a stounded at the perfection of
the camera that sh e said we should sell it so
she wouldn't get addicted. First c he ck for
$425 will get u s o ff this problem.

Toshiba Cassette Deck PT·490 with Automatic
Reverse, Dolby. record or play for a full two
hours straight with a C-1 20 casset te . One of
the very finest Dolby decks out - Cost
$350 - used a few day s for evaluations and
a review - first check for $259 takes this
beauty .

MITS 908M calculators - cost $130 - brand new
- one of the most u seful of the hand
calculators - programmable decimal point
- X 2 _ l /X - '!X - with charger - memory
k ey - o nly $69.

Corvus calculators - nationally advertised at $70 
brand new, with nieads, c harger, h as
memory - $49 .
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Herman Cone WB4DBB
Rt, 5 Box 341
Chapel Hill NC 27514

An S-meter for your
Swan-250

TheSwa n-250 can be easi ly modified so
. that th e ex isting meter can also serve as

a signal strength mete r. Only three parts a re
needed : a 100 Ohm Y, W resis tor, a 1k linear
pot, and a small signal diode, such as t he
lN91 4. To make this modification, proceed
as fo llows:

Remove ground wire on common side of
meter. Remove wire going from (+) meter

,
ES

vs
12 BA6

CATHODE-OUTPUT
SWITCH

o (OE""'"
T METER ---ell"l _rn ---
~ - - - + - ~

'- r'". m j.:;: -RE""", ,
DIODE ::=:- AOOf> ) , ,IT WIR

~. R- 903

" '0.
" -, (ALREAD, INSTALL

I ~ I AUX '".CONTACTS

Fig. 1. Schematic for adding an S·meter to the
Swan-2S0.

term inal to cathode-ou tput switch. Connect
wire from pin 5 of Kl to cathode-ou tput
switc h (co nnect it to the same terminal th at
was just disconnected). Connec t wire fro m
pin 9 of Kl to (+) meter te rminal. Connec t
wire from (+) me te r termin al to one side of
the 1k pot. (The pot can be moun ted
underneath the chass is o n the rea r panel ncar
the 6 146s_) Connec t ca tho de (banded end)
of diode to middle terminal of the 1k pot.
Connec t the 100 Ohm resistor fro m free end
of diode to pin 7 of V-9.

Then , find th e already existinq 100 Ohm
resistor connec ted to pin 7 of V-9. Connect
a wire fro m t his resistor (R-903) to the
commo n meter terminal. The wire connects
to the end of the resistor that is aw'lY fro m
pin 7 of V-9.

Finall y, turn th e radio on and wait fo r it
to warm up. Set th e 1k pot so th e me ter
rests at exactly fu ll scale (400 mAl with no
signal. The S-meter is now complete and you
can calibrate it. You wi ll readily notice that
it rea ds backwards, simi lar to the Swan-350
S-meter.

. . . WB4DBB
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ICOlV

phase locke
synthesizer

1

•

* 67 + channels* Simplex - Duplex
* Modular construction*Super hot receiver

This is the radio everyone has been tal k i
l ocked l oop transceiver to be introduc
best unit availa ble fo r you r car. The IC
channels installed and opera ting in the ,
synthesizer that puts ou t one of the cl
heJicalized resonators in the rf section
impervious to intermodulation. Because
system used in the 230, 15 kHz spac
plugging in four inexpensive crysta ls. 1
repairs simpler and faster when and if th ,

See your t COM A UTHOR

BEU.lUIlE '=1
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r- - - - - - - - - - CLIP OUT AND ORDER NOW - - - - - - - --,

I THIS PAGE IS YOUR ORDER BLANK! I
I ORDER NOW AND SAVE! I
I Specials at Unbeatable Prices I
I ItW"'''91i GENAVE, 4141 Kingman Dr., Indianapolis, IN 46226 I

;~ G e..... ."

I ,1 " f ha ni . r PI d I1k,,.,,,#A,! HEY, GENAVE! Thanks or t e nice prrces. ease sen me:

I GTX-200-T Special I
I D 2-mete, FM. 100 channel s. 30 watts IntrodUCIOry$24995 I

(incl. 146.94 MHz) Price

I GTX-200 I
I D 2-meter FM. 100 channels. 30 watts NOW $19995 II was $299.95 (Incl. 146.94 MHz) I

II D ' 1'-."'., '."-:.I....". GTX-IOO $2 1995 II;>" U' tv.-meter FM ,100 channels,1 2 watts NOW
was $309.95 (Incl. 223,5 MHz)

I GTX-IO I
I D z-merer FM . 10 channels. 10 watts NOW $1699 5 I

was $239.95 (Incl. 146.94 MHz)

I GTX-2 I
I D 2-meter FM. 10 channels. 30 watts NOW $18995 II - was $299.95 (Incl. 146.94 MHz) I
I GTX-600 I
I D s-meter FM , 100 channels. 35 watts NOW $2 1 095 I

was $309.95 (Incl. 52,525 MHz) ;;I-

I @ $ I
I 0 ARX-2 2-M Base Antenna @ $29.95 $ I
I 0 Lambda/30 2-M Base Antenna @ $39.95 $ Io Lambda/4 2-M Trunk Antenna @ $29.95 $ _
I 0 TE-I Tone Encoder Pad @ $59.95 $ I

o TE-II Tone Encoder Pad @ $44.50 $ I
I 0 PSI-9 Port. Power Package (less batteries) @ $29.95 $
I 0 PS-1 AC Power Supply @ $59.95 $ I
I and the following standard crystals @ $4.25 each : $ I
I

Non-standard crystals @ $5.75 each : -- $ I
(allow 8 weeks deuverv.)

I
For factory crystal installation add $8 .50 per transceiver. Sub-Total: $ I
IN residents add 4% sales tax: TOTAL: $

I CA residents add 6% sales tax: '---:-lm""',""'n':-m-um- o''"'de-'''':$''''2C':.O'''Oj:- I
I

All orders shipped post-paid within continental U.S. I
NAME AMATEUR CALI _

I ADDRESS CITY _ STATE & ZIP I
I Payment by: 0 Cert ified Check/Money Order 0 Personal Check 0 C.O.D. Include I

Note: Orders accompanied by personal checks will require about two weeks to process. 20% Down. II 0 20% Down Payment Enclosed. Charge Balance To:

I 0 BankAmericard # Expires I
L 0 Master Charge # Expires Interbank # I

_____ I Prices and specif icat ions subject to change without notice. _
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NEVER SAY DIE from p.1ge 3

TIM'n tilt" FCC came IWrl'olla ll ~ In
,i.~ i t ! That's hard 10 iano n-.

At 0000 GMT the satellite will
change over to mode A again.

Once you start listening to the
satellites you will get interested in
improving you r setup. You'll sta rt
reading to f ind out which antennas
work best, whether a preampl ifier will
pep up your receiver , what k ind of
anten nas a re best fo r t ransmitting, etc.
T hat's t he n ice t hing abou t working
Oscar, you can get started simply and
go as far as you like, complete with
t ilt able antennas, circu lar polarization,
etc . Do n' t plan on too much trans
mitting power, for this bogs down the
satellite receiver and ruins things for
everyone. A California "GRPer" did
the usual stunt and zapped just about
everyone out of the passband . Oscar
users complained and he ignored
them. The Amsat officials requested
he lower power and he ignored that.
Next came a no te from the FCC, and
that too was ignored. Then the FCC
came persona lly to visit! That's hard
to ignore. Hopefu ll y there are not any
other ama teu rs so intent on spoi ling
the fun for everyone else.

And fun is the name o f the Oscar
game.

After a few days you'll be an Oscar
expert, zeroing in on the chap you
want to con tact and getting him the
first call. If you arrange your station
right you'll be able to hear your
signals coming back - this helps you
know when the satellite has been
acquired and gets you on the fre ·
quency you want . The time delays
involved keep you from getting feed.
back when you tune yourself in on
sideband, by the way .

Ready? Se t? GO!

REPEATER FR EOU ENCY
A NGUISH

The jammi ng up of repeate r
channels has brought on some migh ty
u npleasant develop ments - repeate rs
goi ng on the air ignoring coord inat io n
efforts. It won't take much of this
before we'll be right back to the Prose
Walker plan for having the FCC allo
cate repeater channels ... and this
means the slow grinding frustration of
one to four year waits for decisions,
interminable showings and correspon
dence, the need for engineers with FM
broadcast experience to put together
the topographic exhibits, etc. Re-
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peater clubs and councils had better
face this situation right now and not
let things go any further.

1 might remind repeater councils
that when I offered to put out a
council newsletter a year ago they
ignored it with the result that there is
virtually no communication between
cou ncils. Together we progress, separ
ately we sink, to coin a thought
Perhaps the situation now is serious
enough so repeate r counci ls w ill have
the cou rage to take positive steps and
stop sitti ng arou nd wai ting for t he
A R RL to do something.

O ne suggestion that has been made
is that counci ls send reports fro m
thei r f requency coordinators to the
publishers of repeater lists indicating
which repea ters are pirates . .. or do
you prefer to call them uncoor
dinated? Or outlaw? It would seem
time that amateurs be made aware of
these outlaw repeaters and that some
stigma be attached to flaunting coor
dination.

Should \\" pu t 1111' hl.lI·J" hand pri nl
o n t'i'H'h p irah' f!' lwa h'r'f 'I a~ 1)1' a ...ku ll
and r- ro....~hmll·...·!

The other side of the coin is ob
vious ... coordinators have a serious
responsibi lity to provide an honest
and even-han ded serv ice. They should
deal out the few frequency channels
avai lable in the best way possible, not
favoring friends , not holding channels
for imaginary repeaters, giving major
channels to larger groups and splinters
to the smaller groups.

Repeater councils are hereby re
quested to contact me and let me
know what you think of the idea of
trying to get amateurs to put pressure
on repeaters which ignore coordina
tion. Should we put the black hand
pri nt on each pirate repeater? Maybe a
skull and crossbones?

Right here in the fringe area of
Boston we have a grea t fl urry ... a
small group is totally ignoring coor
din atin g effo rts ... t hey have a 19·79
repeater on in Malden now w hich is
p ira te ... and they've just pu t a 34/94
machine o n the air which is ja mming
another nearby repeate r on that chan
nel ... and seem impervious to
reaso n. The justification is that it is a
"bicentennial repeater". They are
having the same problem in New
York . . . and across the coun
try ... even in Kansas! Let's get this
rotten mess straight ... and fast.

M IC ROPROCESSORS

I sure feel like a dummy trying to
decipher articles and ads in the com
puter magazines. These fellows have a
language all of their own and they
keep the dictionary in their pocket.
Well , Never Say Die, right? I'll be
damned if they are going to stop me
just by being difficult. Between a
whole bunch of applications for a
compu te r for 73 business and a nice
list of ham app lications, I decided that
one way or another I would take the
rocky path and overco me.

The ar ticles in Poptronics and
Radio Electronics on the MITS Altair
8800 microprocessor and video
terminals were duly read and mulled. I
grabbed anyone with computer know
ledge at ham club meetings and did
my best to pump them ... a few were
snagged via repeaters and brain
picked ... Bill Godbout has run up a
terrible phone bill trying to defeat my
Ignorance.

Next we bought one of those Altair
8800 jobs and I sat down, large
instruction book in hand, 8800 facing
me. After a couple of hours, w ith a
few h in ts on some computer language
t ra nsletions, and after fol lowing
rigidly the instruc tio ns for program
ming the unit, I was successful ... I
got it to add two numbers together
and come up with the sum. I p lunged
on recklessly and made up my own
program to get it to add three num
bers ... success again!

Thus reinforced by confidence I
turned to the next chapter in the
instru ction book ... multiplying.
Disaster. After four hours of sweat
and dither I was nowhere .. . except
to the typewriter to write MITS for
help. I haven't heard anything from
them yet .. . they probably have a
problem of their own . . . something
over 4000 of the microprocessors out
and a ton of mail asking Questions. J

don't think I'm the only one to bog
down.

Sou thwest Tech nica l has come out
with a gadget which may help - a unit
which wil l take a surplus keyboa rd
and provide me with a video readout
on a television set. Once this is work
ing I expect t'll be able to hook the
unit into the 8800 and speed up the
input action.

I'll Je t you know if I have any
success.

Continued on page J60
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VANGUARD LABS
196-23 Jamaica Ave., Holl is, New York 11423

Vangua rd freq ue ncy sy nt hesizers are c ustom
programmed to your require ments in 1 day
from stock u nits sta rt ing as lo w as $ 129 .95 for
transmit synthesizers and $ 139.95 for receive
synthesizers. Add 520.00 for any sy nt hesizer

for 5 kHz steps instead of
10 kHz steps and add
::i 10.00 fo r any tu ning
ra nge ove r 10 MHz. Max·
imum tu ning range ava il
able is 40 MHz but cannot
b e progra m me d over
159.9 9 5 MHz o n transmit
or 169.9 95 MHz o n rece ive
(except o n special o rders)
unless the i-f is gre ater than
10.7 MHz and use s lo w
s ide injec tion . Tuning
range in all cases must be

in decades start ing wit h 0 ILe . - 140.000 
149.995 e tc .I. The output freque ncy can be
matched to any crysta l form ula . Just give us the
crysta l formu la (ava ilable from you r instruct ion
manual) and we'll do the rest. We may require a
deposit for odd-ball formu las. On pick-up or
ders please call first so we can have you r unit
ready . Call 2 12-468-2720 between 9 a m and 4
pm Monday throug, Friday .

SEND NO MONEY.
WE SHIP C.O.D.

ORDER BY PHONE
AND SAVE TIME.

Vanguard
nowbastbe

World's Largest Seleetion
of Frequeney Syntbesizers

from S129.95

Available for aircraft, fire, police and amateur frequencies.
We ship open accoun t only to u.s. and Canadian government agencies,

universities and selected AAA rated corpora tions.

• Smallest size of any commercia lly available
synt hesizer - o nly 1-3/8" x 3·3/4" x 7".

• Exce llent spectra l pu rity s ince no m ixers are
used .

• .0005% (5 pa rts per million) accu racy over
the temperature range
of -10 to +60 C.

• Imm u ne from supply
line vo ltage fluctuat ions
when opera ted from 11
to 16 volts de.

• Up to 8000 channels
available f rom one uni t.
F r e qu enc y se lec ted
w i t h t h u mbwhee l
switc hes.

• Ava ilable from 5 M Hz
to 169.995 M Hz w ith
up t o 40 M Hz tuning
range and a choice of 1, 5 or 10 k Hz
incre me nts (su bjec t to certain restrictions
depend ing on the frequency band selectedl.

• Top qual ity components used throughout
and all ICs mounted in sockets for easy
servicing.

• All synthesizers are supplied with connect
ing hardwa re and impedance converters or
buffers that p lug into your crystal socket.
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NEVER SA Y DIE from page 158

NEWSPAPER CLIPPINGS

Since there is no way for me to get
everv newspaper, I 'd sure appreciate it
if you wou ld keep your eyes peeled
for me for items of interest ... clip
them out ... and send them along the
next time you get a chance. I sure
don't want to miss anything having to
do with amateur rad io, particularly
good PR ... also of interest are CB
misery items, I RS (sob's), UFOs,
Oscar. stu ff l ike that. Quite a few
readers seem to be doing this already
and I want to thank them for remem
bering me.

PREDICTION

Somewhere in the neighborhood of
a thousand ham club newsletters are
received by 73 each month and I look
through everv o ne of them to try and
keep up with what is happening. One
thing is b eg inn ing t o stand
out .. . more and more clubs are run
ning c l asses to get newcomers
li censed. There has been a major
change in this in just the last few
months. I predict that this will result
in a substantial change in the FCC
licensing figures and that we will begin
to see a noticeable upturn in the
number of hams.

I wish I had the time to write
indiv idually to every club that has set
up classes to teach theory and
code I 'm very proud of
them they are doing something of
great value for all of us. Not a few
have written to say that they are using
the 73 Morse code cassettes for teach
ing the code. I spent a lot of time and
agony making those cassettes, so I
real ly like to hear when they are
help ing people. Several people at
Dayton mentioned that they were
using my Novice theory casse ttes for
their classes since I had organized the
material so well ... and they wanted
to know if I had some in the works
for General Class. I've been putting
that off ... i t is an unbelievable
amount of work to make the theory
cassettes and, like you, I tend to do
easier th ings first. If there really is a
need, t'll (sigh) get to work.

If you r club hasn't yet got license
classes going, put a burr under the
blanket. Get things organized and
then beat the hell out of the bushes.
particularly around high schoo ls.

2001?

No. let's make that 1984, that ever
popular year for futurists, and look
into the Green cry stal ball (made of
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reconstituted quartz and fed by eight
of the new Intel 8888 micro -mini
super-processor chips). It 's beginning
to clear a bit as the uart settles down
with the fifo and my HOT (holo
graphic display terminal) comes into
focus on a full page ad in the latest
video magazine for the HCM-2001
Nightmare Machine, only 55500, com
plete with a ham ticket.

The Ham Commu nicator Multi·
2001 does it all - the full legal 250
Watts on all HC bands - autometi
cally zeros in on any repeater and
Quickly solves the most devilish of
access tone code requirements - reads
out the 10 in LEOs from CW, RTTY,
or ASCII codes - scans - holds up to
24 different basic QSO messages to
relieve you of that drudgery - fills
out as L and posts it - records
contact in log - keeps track of all
pertinent information on everyone
you 've worked and displays it on any
HOT for you - wi ll automatically
search all repeaters for any specific
station you want and call it - etc.

For an extra charge the HCM·2001
comes with four original scripts for
entertaini ng introductory trans
missions - just send your name, a list
of the ball teams you like. what kind
of beer you drink, and your make and
model car so the scripts can be person
alized.

Once we've turned ham licensing
over to the dealers via docket 20282,
we should have no further problems
with too little growth. Each rig will
come with a 610 form ready for a
signature.

AR TIC LES WANTED

Having recently spent about half a
kilobuck to attend a symposium on
modern typesetting techniques, only
to see the whole th ing centered
around punched paper tape, which
even I know to be antique ... I got to
thinking that there have been all too
few articles in 73 on using aud io
cassettes for RTTY applicat ions
instead of paper tape.

Hell's bells. we were using paper
tape for H'Fl'Y back when I f irst got
involved, way back in preh istory
(1948) and it was old then. dating
back to the twenties or before. I think
some of the tape gear I used was well
over twenty years old at the time. So
here we are in 1975 and they are still
using punched paper tape! Lordy. If
you 've ever handled that stuff, you 'll
know why I'm asking (pleading) for
some audio cassette articles on reo
placing punched tape.

I've been reading all I can on
computers, as I've mentioned before,
and one of the gadgets mentioned as
being particularly useful for computer
input/output is the Teletype ASR·33,
a machine that has a paper tape
system built in. The KSR-33 is also
mentioned (no paper tape}, and that
sounds more reasonable to me. Say,
where do I get a KSR·33? Anyone
have any info on that? Oh, sure, from
Teletype for a k ilobuck - no, I don't
want to hear about that.

One of the many terms I 've had to
come to terms with whi le trying to
defuzz my brain to enter the world of
computers is modem. Any RITYer
knows immediately about th is, since
it's a gadget to take a IT signal and
turn it into audio tones which can be
sent over a pair of wires ... and also
reverse the process. We call them
AFSK terminal units or even more
simply, converters. We've been build
ing them for years. As a matter of
fact, all of the early RTTY work was
done with audio frequency sh ift
keying (A FSK) up on two meters,
since frequency shift keying was not
permitted on the low bands. That
took several years of fighting the
A R R L to accomplish . . . ask
W6N RM. one of the f ight ing pioneers,
about that battle.

So how about it you computer folk
and RTTYers ... let's have some of
your audio cassette circuits so we can
put our paper tape gear into glass
display cases and admire it.

While there isn't much trouble
when dealing with the old slow speed
Teletype systems . . . 60 words per
minute ... when you get into the
faster machines and into ASCII (eight
bit instead of five) (pronounced ass
tea), you can get lousy resu Its when
faced with run of the mill tape
recorder speed differences. Oddly
enough. the fact is that a great many
cassette recorders vary quite a bit in
speed. We noticed this when we got
into making Morse code tapes and
found that some would be as mu ch as
a word or two faster per minute when
pla yed back on some re
corders ... and the same amount
slower on others. Well , t hat is more
than you can get away with in RTTY,
so some solutions to the problem are
in order.

One possible way to hand le the
trouble would be to use the two
stereo channels on the tape, one for
the message and the other for the
clock . Just thouqht I'd mention it.

. .. W2NSD/1
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e es so-scan

ea in own

WIN
WITH

*PRICE:

*KIT:

* PERFORMANCE:

*COMPLETE LINE:

*LOCAL DISTRIBUTORS:

SS2 MONITOR STILL ONLY $349

THE VENUS SS2 IN KIT FORM FOR ONLY $269
- 25 PAGE MANUAL

- TEST AND ALIGNMENT TAPE

ACCUSYNC18 OSCILLooCOPE DISPLA Y OF SSTV SIGNAL

FAST SCAN/SLO SCAN CAMERA

- USE CAMERA WITH YOUR HOME TV SET

- FOC US ON PooTAGE STAMP

• SS2 MONITOR $349
• SS2K MONITOR KIT $269
• CI FAST/ SLO SCAN CAMERA $469
• PI POLAROID@! CAM ERA ADAPTER $34.50
• VI VIEWING HOOD $14.50
• Tl TRIPOD $24.95

VEN US SSTV AVAILABLE FAC TORY DmECT OR FROM

ONE OF THE FOLLOWING AUTHORIZED DISTRIBUTORS:

Amateur Electronics Supply Argon Electronics Barry El ectron i cs CFP Ente r pr ises
Milwaukee, Wis e. Miami Spr i ngs , Fla . New York, N. Y. Lansing , N. Y.
Cl eve l and, Ohio
Or l ando , Fla. A-G Co., Inc . A and W Electronics

Imperial, Pa . Medf ord , Mas s .

Electronic Dis t r i butors Goldste i n 's Harris on Ele c troni cs Henry Radi o Hob by Industry
fok1akegon. Mich i gan Pensacola , Fla . Farmingdale. N. Y. Los Ange les, Ca l. Counc i l Bluf f s, Iowa

Venus Scientific Inc.
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COA X HANDBOOK
$3

All about c o a x ia l
cables, connectors and
spphce l io ns. It 's all h...... _
pictures, part numbers a nd
specificat io ns for all typ....
Inc lude. lungths 10'
differant typel lor qu art er ,
hall and lull wave fud
linlK.

DIGITAL CONTROL
OF REPEATERS

soft bou nd $5 hardbound $7
Her e'. a book f or the

FMe. who wants to d... ign
and build a digital r..peater
control system. Contains
..,ctions o n repeaters, b"sic
10 ll ic fu nctions, lo gie
cir cuit d llSign, cont rol
systems, support cir cu its ,
mobil e install ations .
touch·tone, plus a spec ial
se c tio n o n a " mini·'
repeater co nt rol.ystem.

4 STUD Y GU IDES
NOVICE - $ 4 G E NERAL - $6
AD VA N CE D-$ 4 E X TRA -55

73 BINDERS

Ham radio is too ureat a hobby for us to
kMp it to o urselves. Lat"s tall tl-. whole
world a bout it t And wl-.t IMttar way
than by sporting this . tt..cti.,. lilTMl
green bump'" stick.r on your cerl It's
o nly SOl! - and n 's phosphorescent so
you can .... n . ....n at night. Go
. head .•• SPREAD THE WORDI Or_
youn TODAYl

S5
The.., b inde rs ara a g",gllOus . ed and co .....

with t he nicest set 01 year stickers you 'va uvur
.....n, The pe.fec t th ing for sto ring you. iS$ ues
of 73 so that they won't gat lost or s pilt on, or
into the hands 01 the J r. Cp. D....' up yo ur
shack with the... b inders ,

FCC axams got you sc"edl Frustrat..d by
theory fundamental s ? There 's no ""..d to
worry . 7;f. four Lic..nse Study Gu ides will he lp
you brlltlu t hro ugh any of the four tough
examsl The y ar.. th.. ONLY \lUides w hich C:O....r
ALL th.. mat..ria l yo u will hav.. to know. Many
amateurs find t hat one qu ick ruading through
our guidlll is enou gh to get them thro ugh with
no l Wilat.

--..

-llos2_ FM " , .b. t '-,...._......-

2M FM HANDBOOK

hardbound $7
softbound $5

Containl almost e""ry con·
<:eivable circu it that might be
.-ded for u.., with a rupeater .
All circuits explained in detai l.
All espacts covered, from the
operator to the antanna.

Style Y _ Black type , red lightning bolt

' ,"'M ~'W'..,._.... "..,.,.

• three styles
• OSO info back
• two colors
• lOW PRICES

PRACTICAL
TEST
INSTRUMENTS
YOU CAN BU ll O

37 si mple test
instrume nts you can
ma ke - covers VOMs,
VT VM s , se mico n 
d uc to r t e st ing u ni t s,
dip meters, watt
mete rs , a n d just about anything else you
mig h t need around the test tab and e a rn
shac k. $ 4.9 5

54

VHF PROJECTS FOR
AMATeUR AND
EXPERIMENTER

A must for the VHF op .
Op.. ning chapters o n operating
practices and getting started in
V HF , both AM an d FM,
followed by 58 chapters o n
bui ld ing useful test ..qui pment,
modifying .."ilting and surplus
gear .

V/l

Style W _ BI.ck type , blue world

" bac k b y popul" . <te"">nd! "

Style X - Black typ... blue satell ite

....~ .
,,~....-..-~._ '" ......

SO LID STATE
PROJECTS

secesan UillH1}

to iIIIIt"" """'"'••

"More than 60 projects of
interest to anyone in etee
Ironies. The devicllS range from
a simple t ransisto r tester to a
ham TV r..ceiv..r. This co lle ct io n
wilt help you bec:ome mo.e Inti
mately acquainted with zeners .
ICs and va.actors, etc.

R F bu rst . fu nc t io n ,
square w av e gener 
ators, variable lengt h
pulse ge ne ra tors
10 0 k Hz marker, i· f
and rf sweep ge ner 
ators, audio osc, af/rf signal injector, 1 4 6
M Hz synthes iz er , digital readouts for
counters, several counters, p rescaler. micro
w aveme ter. e tc . 2 52 pages. $5.95

-------- - - -- ---------------- - - -- - - - - ------ --- -

These asu are printed on Fine aua lity Coated Card Stock and are as good or btltter than <:ards
sold els..where for sev.....1 times the p rice . Wa can offer this lantastic low price, becau.. we "gang
print" orders bet_en other jo bs in Our Own print shop which k....p. the COIlS way down and w.
paS$ the SlIvi"ilson 10 you. If you haven't been aSLing as much as you'd like to because of the cost
of cards, d o you really hava an excu.. any more l Get . o me cMd, and help improw tl-. imall" of
U.S. Amateurs . Please a llow 6-8 wee ks lor del ivery .

RF and DIGITA L
TEST EQU IPME NT
YOU CAN BUILD

LATESTRELEASES from73publications
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lfl a f raction o] the time it

Latest FCC News
(from inside the FCC)

Latest Docket Releases
usually in entirety

Late DXpedition News
Hot Propagation Report
Job Openings
Contest News
Conventions - Hamfests
Brand New Products
Inside Industry News

The fact is, if you are an astute ~hopper,

you cen pay 50% more for Brand X than tot
subscription price of Hothne (a mere $B per
yea r by First ClaSS Mail I a nd end up wilh a
newsletter which is about half as big (half as
much news !.

Hotline overcome. t he t wo momh news
delay of 73 Magazine (and all other ham
magazines) by bringing you the la le st hOI
news while it i. Slill ne w' . Th'. pUIS yo u in
Ihe know on the air - over the repea te r 
and at your ha m club.

,,~ BAc.t'
,~.~.._ !it w·
kl CI'
Doe c:
(I) \ til

OFFERING
NOW YOU CAN

BUILD UP
YOUR HAM LIBRARY

FOR
NEXT TO NOTHING!

25 different is su e s (of our choice) for

ON LY $5.00. That's ju st 20ri an issue - it
costs us more than that to print them!
Choose f rom t hre e di fferent categories:

Vi ntage: 1962-1965
Recent: 1966·1969

Very Recent : 1970-19 73
Add $1 .50 pos tage per package

atlas
1975 fm
repeater

LISTINGS
BY
STATE

ORDER
TODAY!

Plays on any cassette player so you can

practice anywhere anytime!

S T I L L ONLY $1 .50
7 3' s all new RFPl'ATER ATLAS is a mu sl fo r
eve ry Ilam on 2 m.. ters. T here are 2,5 00
repeater; around the world (2,000 of th.. m in
the U.S,), and Illis atlas lists them aU! Just off
the press..s, t he 1975 ed iti...n is the most
up-to-date listing you can huy . And monthly
....peater updates in the 73 n.. w'pa!!" s makn
sure 'tllat it s t ays that way! You can still
purchase this invaluable tool for JUST S1.50.
Isn't it nice to know that there are a few plat·...
left where your doUar is slill worth something?

o 6 WPM This is the pra::lke tape lor the
Novice and Technician licen...s. II i. made up of
one solid hour of code, senl at the official FCC
standard (no other tap.. we'v .. h....rd u$8~ these
Slandards, so many people lIunk the code when
they a' e suddenly - under pre.....r.. - faced wilh
Chl"i>Cter, ...nl at 13 wpm and spaced lor 5 wpm t.
Thi~ tape is not memo,ilabl.. , unlike rhe zany 5
wpm tape, ~ince Ihe code groups are en tirety
ra ...dom chari>Cler~ sent in gro ups of five . Pra::tice
Ihi~ one duri ng lunc h, while in the CDr, any where
and you'll be mOre Ihan prepared for the easy FCC
e~am

o 21 WPM Code is whal gelS you when you
go for the E~[ra CIa.. licen.... II is 50 embarr".. ing
to panic Oul jU~1 because you didn't prepare
yourself w;rh this tape. Though thi~ i~ Only one
word fa"er, the code groups a,e SO difficult t haI
you'lI elmost fall a~ieep copying the FCC stulf by

comparison. U r~ report Ihal Ih"" can't believe
how ....sy 20 p really is with this fanta~tic one
hour tape. No one who Can copy these rape~ ca...
PO~Sibly fail the FCC Ie". R..move all lea' 01 th..
code lor""e, wilh these tapes.

NEW CODE
SYSTEM

You'lI be astounded at ho w rea lly simple
the t heory is when you hear it e~plained on
t hese tapes. Three tapes of theory and one of
quest io ns and answers Irom the latest Novice
e~ams give you the edge you need to breeze
thro ugh yo ur exam.

73 is in te res ted in help ing get more ama
teurs. so we're giv ing you Ihe complele set 01
lou r tapes for t he incredibly low price of
ON l. Y $13.95.

Scientisu have proven that you learn laslAr
by lis te ning then by reading because you can
play a cassette tape over and over in you r sparn
t ime - even while yo u ' re drivingl You ~I more
and mo re info each t ime you hear it .

You can't progress withO\lt solid fund.r
mentals. T hes.e lour hour~ong tapes give you all
the basics you ' ll need to pass t he Novice exam
easi ly . You'U have an understanding of the
basics which wi ll be invalua ble to you lor the
rest of your lile ! Can you afford to take your
Nov ice e~am without first listening to your
tapes?

NOVICE THEORY T APES
Set of 4 Tapes onl y $13.95

Startling
Learning
Breakthrough

..~
~.~=~~

o 5 WPM Th i~ i~ the be\linning lape fm
people ....0 do nOI know rhe code at all. It IlIk""
th&m Ihrough the 26 leners, 10 numbers and
necessary punctuat ion, complele with pmctice
every "ep of Ihe way using the newest blitz
teaching teehnilwes. It i~ almost miraCulousl In
0"" hour many people - including kids 01 te n 
a,e able to maSler Ihe cooe. The ea~e of learning
give~ confidence to beginner~ who might otherwi...
drop oU I.

D 14 WPM Code groups agein, at" brisk t 4
per SO yOU will be al ease when you ~it down in
lrom o f the st eely eyed go""rnment in<pecro, and
he $Iarts ~ending you plain language at o ... ly 13 p.....
You need thi. e ~tra margin to ov..rcome the panic
which i. universal in Ihe les' .illlations. When
you've ..,ent your money and time to take the Ie"
you'll thank heavens you had thi. back breaking

"~.
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Ol~E YE~R SUBSCR rr 0 ~
WeLl- Ahm-alInM-t- &H td i-t -t~ waq-

W Y£A~=$$LOO
3 Y£A~S= $W6 1110 0

12 RE ASONS FOR SUBSCRIBING TO 73 MA GAZ iN E.... RIGHT NOW.

• You get every issue - makes a first rate electro nics reference library
• No more missing issues sold out at the newsstand
• Many more articles every month t han o ther ham magazines
.The most and the best of the ham advertising - see new products first in 73
• The editorials - like 'em o r hate 'em - they do make you think
. Complete FCC releases in detail so you wo n't miss any th ing important
.The newest sta te of the art construct ion projects by top autho rs
.Plus five other reasons which are too obvious to mention here

,--------------------------,
male. TODAY to o Noetce Theorv Teoes $13.95 II • 5 WPM Beginners Cassette 4.95

• 0 6 WPM Back Breaker Cassette 4.95 II 0 10 WPM Canadian Code Tape 4.95
I • 13 WPM General Practice Tape 4.95 Imagazine 20 WPM Extra-Beck Breaker Tape 4.95I o 5-6-1J.20 Tape Package 14.95 I
I

Peterborough. New Ha m psh ire 03458 0 Vintage Back. Issues 5.00 I
Recent Back Issues 5.00

I VeryRe~ntBack lswes 5.00 .
c Hotline _ 1 year 8.00

I Na me Call 0 1975 Repeater Atlas 1.50 I
0 250 aSL - Style ON O x 0 Y 6.00 I

I Address 0 SOD aS L - Stvle 0/01 O X 0 Y 10.00
0 1000 aSL - Sty le (J'W OX 0 Y 15.00 I

I City Sta te Zip 0 2000 aS L - Sty le O'N O x 0 Y 20.00 I

I
[J Bumper Stickers @5Oc each

O
~ 8lNdlllt lrt m l 0 Novice Study Guide 4.00 I

I ~ 0 0 Check General/Tech Guide 6.00
o Advanced Guide 4.00 I

I Si gnatu re Extra Guide 5.00 I
Solid State Proj 4.00

I Card No. VHF Projects 5.00 I
I
~irat i on Date Tota l enclosed 2m FM Hand book O Hard 57 O Soft 5.00 I

SSTV Handbook O Hard 57 O Soft 5.00

\.

DigItal Control O Hard 57 O Soft 5.00 I
------ ------------------'
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"..---12 channels/25 watts from---
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•

ASTROPOINTS
( 144-148 Mhz for Ham, CAP, & MARS (25 walls output (nom.)
(12 channels, 3 included ( .4 p.V sensitivity
(Glass Epoxy Circuit Board ( 70 db selectivity
(TX and RX Trimmers ( 3 walls Audio
(PL option ( Bui lt in speaker
(Tone burst option ( Small size, 6" x 2" x 9"
(FCC Type accepted family for Business /Industrial & Marine

All this Horizon "2"mtr., under "3"
Get all the specs and complete Amateur Brochure,

write today:

I§~~~~~
P.O. Box 92151 Los Angeles, California 90009 Telephone 213 /532-5300
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I\ f" mad,' a ll ah..;olu ll" itch o f 1lI ) ~lf

dow" th rull~;h till" )t"ars fi~ l i ll/;!: rules
which prevent us fro m (' '\ p l()r i ll~ and
inn-fl ling III'~ It'(o hu iqut"s and lIlod,'s

of commu nica tions.

It is about time for a basic change
in FCC attitude toward amateur radio.
The whole attitude seems to be one of
rep ressi o n and restr iction ... of
making rul es to keep amateu rs from
causing trouble ... o f stopping them
from experi mentation and develop
ment.

T he purpose of the amateur rules is
most explicit as I wrote in April . . . it
says 197.1d that the purpose of the
rules is the "encouragement and
improvement of the amateur radio
service through rules which provide
for advancing skills in both the com
munication and technical phases of
the art."

By any st retc h of the imagination
are rules which prohibit experime nta
tio n and pioneering consistent with
that mandate? I've made an absolute
itc h of myself down through the veers
figh ting ru les which prevent us from
explo ring and inventing new tech
niques and modes of communications.
I started out with a big battle back in
19 50 to get permission to use fre
quency shih keying on the amateur
bands below two meters. The AR R L
put up one hel l o f a f ight to t ry and
stop t h is, and t he FCC dragged its
heels for many years. Eventually we
made it , and the resu lt has been an
orgy of development of circuits which
have been taken over by the com
mercial companies.

One of the major obstacles in the
path of development of narrow band
FM on the high frequencies was the
FCC resistance to permitting it to be
used in all of the phone bands. If the
FCC had permitted free development
of th is mode it might have been a
differen t story, with NBFM detectors
bu il t into commercial rece ivers. As it
is, th is mode won ou t on the VHF
bands and has rep laced AM t here.
NB FM was a ham invention, by the
way.
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Why is it that a mateur rules are so
p rohibi tive? Why is it necessary to get
some sort of special permission from
Washington before a new idea can be
tried out? How many good inventions
have been stifled as a result of this
restrict ive policy?

When you took at the record of
what ama teur radio has accomplished,
even with these ru les, t he rat ionale fo r
the rules is even more difficul t to
u nderstand.

W2BFO 1'111 lilt ow' o f 1111' H'r~ fi r... l
h am repeatr-r... aloll~ in I f) 19 .. . .... 1· all
.....ep! in Iru ... lral ion ..... ln-n li lt' FCC put
it off 1111' a ir.

There is good reason to believe that
VH F repeaters might have been
developed by amateurs at least twenty
five years ea rlier if the FCC hadn' t
been so repressive an d shut down
ea rly experimenta l repeaters. W2B FD
put up o ne o f the very fi rst ham
repeaters along in 1949 on the top of
the Municipal Buildi ng in Manhattan
and it provided RTTY cornmunica
t ic ns over all of Greater New York for
many months before the FCC forced
it to shut down. I helped John put it
up and was one of the active
users .. . we all wept in frustration
when the FCC pu t it off the air.

Now there is a request for ru le
mak ing to permit ASCI I code to be
used o n the air and the FCC is
dragging its heels again. What possible
justi f icati on is the re fo r the FCC to
clog the wheels of progress so con
sistently?

PARKINSON LIVES

T he Parkinson concept of more and
more government administrators
working hard to keep up with the
pronteratlon of re!JJ latio ns they issue
is certai n ly embodied in the FCC
Amateu r Division.

One of the big moves in this fiel d
was the growth from three classes of
ham ticket in 1950 {rea lly on ly two,
Class A and B, with Class C the same
as Bl to six. This called for a lot more
administration of the department -

more staff - - and a whole lot more
work. There is little indication that
any benefit ever accrued to the
governed - certainly the substantial
change in the growth pattern which
this was supposed to promote never
really materialized.

DIll'''-, '1 20282 S1'('IIl."l 10 n-pn-sent
another sh' p forward in unneeded ami
rl"."l lr id i\l· control w hir-h w ill result
illl'\ilahl) in more IW0I'I.. in Wa..;1I.
ingto u 10 mana/,!t' the amateu rs and
la-lp ...In .... down piOIlN'rill /,! and inveu
l inll.

The next biggie was the repeater
regulations. This was a beaut and
involved the Amateur Division in a
fantastic f lurry of bu reaucratic
endeavor - all to no o bservab le
ben efit to amateu rs. Repeaters were
on the air and doing f ine with little
problem - now, two years la ter,
repeater growth and operation is again
growing and everything is about the
same except for several tons of paper
work and an almost infinite amou nt
of frustration and resentment with the
FCC Amateur Division - and God
knows how many tens of thousan ds of
dollars in totally unnecessary phone
calls.

Docket 20282 seems to represent
another step forward in u nn eeded and
restr ic tive control which will result
inevitably in more people in Wash
ington to manage the amateu rs and
help s low down pioneering and inve n
tion. Callsigns which indicate every
one of the proposed sixteen different
classes of ham license should delight
the FCC at all levels - the added
people needed to issue and process t he
ma ny d ifferent types of licenses - t he
people involved in monitoring and
keeping the sixteen classes separated
from each ot her on th e bands - this
might well double the department!

Hai l P a r kin s on. Readers not
familiar with the only sligh tly toners
in cheek books by Parkinson are
encouraged to plan some browsing
time in their local paperback
emporium and bone up on some basic
mechanisms for governmental (and
industry) growth.

USE IT O R LOSE IT - BALONEY!

T hat 's righ t ... horseradish on that
old saw. And that is despite the fact
that I adm it to havi ng been a will ing
sucker in pro moti ng the concep t.

One worry we hear a lot from
AR RL is over the possible loss o f our
bands through lack of use. I hear this
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from the FCC too, which only proves
to me that they are no more reliable
than the League as far as putting
amateur radio into any realist ic per
spective. I guess that leaves just you
and me ... and I'm not too sure
about you.

I' ll lay it right on the line .. . I
think that amateur rad io has every
right to the permanent use o f all of
the UHF bands atoned. whether we
use them o r not at any o ne pa rtic ula r
t ime.

None of us is so encrusted with
co nservatism that we th ink for one
minute that amateurs are not goin g to
come up wit h so me new ideas ... new
types of communicat ion . . . new tec h
n iques ... new inve ntions. Amateu rs
always have done this, desp ite the
bitter reaction against it by ol d t imers
within our ranks who have been
dragged screaming and kicki ng along
from spa rk to CW, from AM to
sideband, and even into NB FM. We
know that new ideas will be along,
though we may be de termined to fight
them.

JII~t 1H.~:au~· hams an' II ' 1 ll "in,!!; a hand
full~ al a n~ particular time d()t~Il'1

IlW:1II 111lI1 lilt' lo ng ran!!:e ,!!;tJotl fur
('wr~'OII1' I!Ut':'II ' t lit· in pr.'l'*'o ill~ lilt"
band fu r future developments.

So there we were in t he late 60's
wit h a few t housand Techs t rapped up
on two meters, ma kin g do the best
they could wit h Goonie Boxes and
Heathkit Lunch boxes. A bunch more

"" v ~n ...c

were living it up o n six meters, waiting
out the damp nigh ts for the occasional
band openings. Above 146 MHz there
was this virtually unused land with a
couple of wide band FM guys doing
something ... we cou ld n' t make copy
with our AM receivers. CB manufac
turers were beginning to nudge the
FCC, asking how come all that two
megs of b lan k space which could just
as easily be fil led with joll y chatting
CBers? Think o f t he megabucks!

It turned out t hat those chaps on
FM were o nto so meth ing , .. they
were inventing the ham two meter FM
repeater. The vacuum above 146 MHz
suc ked just a bout everyone o ut of the
low end of two and all of six meters,
leaving some embarrassing empty
bands. And, while hams weren't first
with repeaters, it d idn' t take lo ng
be fore they were leading the com
mercial boys in sophisticated designs
and in showing the world what
repeaters could do .

The basic moral is this .. . just be
cause hams aren't using a band fully at
any particu lar time doesn't mean that
the long range good for everyone
doesn't lie in preserving the band fo r
futu re developments. It is awfully
diffic u lt for manufactu rers to put o ff
fina ncia l grat ificatio n - t hey wa nt to
make money right no w and if this
means getting a ham band away from
polit ically naive ha ms, well, that ' s
business.

But the fact is that hams, despite
their inc red ible reco rd of inventi ng
and pioneering most of t he commu n
ications systems we have today, have
only sc ratched t he surface. We see
hin ts of some things that cou ld
come ... the growing number o f low
cost microprocessor chips is opening
many areas for development. We'll be
able to get voice channels down in
several ways with computer proces
sing, permitti ng phone contacts on
bandwidths not much wider than CW
req uires ... a nd watc h for mu lti
plexing - a lo t mo re developme nt in
narro w band television - slow scan
application s, etc .

All these things and more will be
along, if we have the bands to accom
modate th em. We a nd the FCC (and
the ARRL) should re member that
once we have lost a band there is no
hope of ever getting it back. Our loss
of virtu ally all satellite UHF bands
was without a doubt the worst
d isaster in the history o f the hobby,
even if it is not yet recognized by
many amateurs. This loss was all the
worse because it was avoidable and
happened only because we made

I nolin' Iha l dt'''ltilt· tlu- vahu- of l ilt'
liilld and 1111' Ilt,t..1 for I>u i ld ill~ ·' I'a(·t'.
that C..lllnll P.lrk i" "till around. \\(·11.
II'I' ~ 1..(" '11 Ilw d.·\t'lctp " r ~ UII I 0 1 our
ham bands.

almost no effort to prevent the loss.
We stood by helplessly , doing abso
lutely nothing, and got shafted .

The "use it or lose it" concept is
destruct ive. I t aids ou r enemies - t he
manufacturers who want to sell equ ip
ment and noth ing mo re - in t hat it
gives them a good excuse to ask for
presentl y unu sed ham bands. Why is it
that we are able to co nserve our
forests an d pa rk areas in good co n
science without demanding fu ll use to
keep exploiters from bu ilding housing
developments, and yet we don' t have
t his concept fo r o ur amateu r bands? I
notice that despite the value of the
land and the need fo r buildi ng space,
t hat Cen tral Park is still a round . Well ,
let's keep the developers out of our
ham bands.

PERSONAL FULFILLMENT

Do you ever fee l that sort of
nagging need to leave the world a little
further ahead tha n it was when you
arrived? This is the need t hat rag
chewing, watc hing television, and
keep ing up with baseba ll won 't
p lacate.

It is elusive . . . it has something to
do with leaving a mark o n the world
other than a headsto ne. Not everyo ne
can produce Nobel Prize research, or
invent narrow band FM, but t hat is no
reason to just give up and settle for
being a cypher in the statistic books.
The fact is that there is a lot of
research and inven t ing that you cou ld
do if you cou ld get yourself off dead
center. It doesn 't take a master's
degree to plow new and exciti ng
ground. It doesn't even take massive
intellect. The prime ingredients are
interest and persistence ... they will
win ou t over just about anything.

Outside of the radio fie ld there a re
an un limited number o f areas for
invest igation that beg for answers. A
new book o ut in pape rback (Banta m/ _ .
YB36B) Supernatu re by Lyall Watsorl...... _
($ 1.95) should be q uite inspirat ional. ..
This shou ld fill you so fu ll of ideas
and q uestions that you will have a
d ifficult time deciding where to get
started .

In amateur rad io there are many
areas for progress. One relatively
simp le one which is about ready for
development is multiplexing for arne-
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teurs. This might be a gigantic step
forwa rd for us since it could do two
thi ngs at once ... firstly it would
permi t us to use each shortwave fre
quency for several contacts without
interfere nce. And perhaps even more
im porta nt , it would allow us to get
started with dup lex contacts where,
like the telep hone, eithe r party can
talk at an y t ime and be heard. Th is
could have a p rofound effec t as the
st ric tly o ne -way talki ng limitation is a
much heavier burden on amateur
radio than is generally recognized .

The few remnants of the old days
will tel l you , wistfully, how great 160
mete rs and those fan tastic duplex
round tables use d to be. You can
actually talk with peopl e that way
instead o f lecturing t he m and the n
falli ng asleep while they ramb le
on ... and on.

Multiplexing could solve the re
peater problem too ... at least for a
while . If we could get six or eight
simultaneous contacts through
repeaters we cou ld not only work
duplex , but we'd be able to talk at
length again and not worry abou t
t iming out ... p rov iding we could
eve r get t he FCC ru les forci ng
repeaters to have time rs changed. Out·
moded ru les have a way of living o n.

T here are many o ther areas for

While I don't know much about it,
it appea rs to me that by use of some
outside standard such as the color
burst frequency o r, better, the UHF
locat io n signals, we could set up
multip lexing on any band ... say 20
meters ... and have a si x way duplex
contact all on one fre que ncy. What a
way for a rou nd tab le ! We haven' t had
that type of communication in ama
teur rad io since the old days on 160
meters before a few chaps got over
zealous with playing phonograph
records and "broadcasting" was pro
hibited. Later, they got to looking at
the ru le they had passed and dis
covered that it also prohibited du 
plex .. . well, tha t's the way it goes
when you mess with the FCC, you
lose ten ti mes what you expect. I
wonder if an y of the fe llows are st ill
a live t hat insisted that t he FCC o utlaw
bro adcast ing back in 1938 . .. prob
ably not. Thei r heritage is with
us ... hopefully not too many present
day amateurs wil l push the FCC for
changes which will leave such a heri
tage for future hams.

amateur
ing .. . just
open.
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invention and pioneer
keep your eyes and mind

IT TA KES MONEY

No, it doesn't. The fact is that you
can general ly f ind a way to get the
thi ngs done that interest you . . . in
cludi ng getting money fo r them. Most
research can be do ne very inexpen
sively and money for it shoul dn' t be
mu ch of a problem.

T he re are so many ways open for
ma king money that it seems rid ic u lous
for anyone to be seriously in need o f
it. I mentioned a couple o f years ago
that hams have a na tu ral in with such
electronic developments as security
and burglar alarm systems. Several
amateurs took the cue from that an d
started in the bus iness in their spa re
ti me, building up fro m noth ing t o
where t hey were working full t ime
and had seve ral emp loyees.

There are ideas everywhere . A few
days ago I visite d Tufts Rad io,
p robably the bigges t ha m dealer in
New Engla nd tod ay . . . Chuck Martin
WA1KPS, the owner, went out with
Virginia and me to dinner and then
decided to get an ice cream
cone ... Chuck mentioned a p lace
nearby with famous ice cream ... sure
enough, we had to wai t over a half
hour in line fo r it . . . and this was
d uring the week ! We had fu n white on
line with HTs and the t ime qu ickly
passed , bu t it did not escape me that
here was a business that anyo ne cou ld
get started and which would be very
successful. They make ice cream the
o ld fashio ned wilY ... with cream,
real flavors, and a big motor c ranked
freezer right out in plain sight. They
didn't have many flavors, but they
made their own hot fudge from butter
and chocolate, and thei r own whipped
cream from real cream and real vanil la
flavor.

Another o ne which I haven't seen
anywhe re in this country ... Sy rian
ice c ream! Sy rian bread is all over the
place now, so how a bout their ice
cream? It 's easy to make and tota lly
d ifferent ... and shou ld sell like
crazy. If you start u p and franchise it
how about a ten percent fee for my
idea? I've never seen it anywhere else
in the world, not even in the neighbor
ing cou ntries.

There is still plenty of room in t he
ham business for new companies.
Most of the present compa nies started
in ce ll a rs and grew out of spare time
gambles. It tak es a lot of ti me, but it
sure is nice to have you r own com-
pany beats working for a liv-
ing if you don't figu re hamming as
work . •

COMING COMPUTER
REVOLUTION

T he development of the micro
processor IC such as the Intel 8008
and 8080, t he Motorola 6800, and
such ilk has c reated a wave of change
which may eventua ll y destroy the
present balance of power in the com
puter fi eld . Od dly eno ugh, amateurs
are in a very good positio n to benefit
fro m th is revolution.

As you no doubt know, IBM go t in
there ea rly and by virtue of their
designing and marketing expe rtise
have been able to con trol the major
pa rt of the market. A few other firms
are in there pitching, but IBM is t he
biggy . Digital Equipment Corp oratio n
is la rge by an y other standa rds ex cept
c o mpa riso n to IBM ... a nd then
comes a lot of other much smaller
compan ies.

IBM stayed on top by be ing sma rt
enough to cal l the turn o f the card s on
equipment developments . They got
started with tu be compu ters an d were
one of the first to go transis
to r ... and again first with ICs. Put
together with the ir very effect ive sales
fo rce and serv ice, with very little
serious competiti o n, IBM d id fine .

Normall y I d on 't bu y the Scientific
Ameri can magazine . . . mostly as a
way to save my own tim e. I used to
subscribe and fo u nd that I was reading
the darn ed thing from cover to cover,
fascinated by the articles .. . bu t then
a few weeks later the deta ils would
start to slip from my memory un less I
looked over the articles agai n or d is
cussed them with someone. _ . some
thi ng like bei ng familiar with a fo reign
language ... y ou gradually fo rget
more and more unless you keep it
fresh. I decided it was better to just
sk ip the whole thing and not read the
articles in the first place.

Anyway, the May issu e has an IC
o n the cover so I bro ke loose with t he
$1. 25 and bought it. The thrust o f the
article is that t hings are movi ng faster
and faste r in computer IC design. A
computer that took three big ci rcui t
boards covered wit h ICs last year is
now on o ne small board this year, or
even a 2" chip!

Since we' re looking around fo r an
in-house computer for 73, I think of
these developments in terms of the
cost of co mputer systems to a
bu sinessman. And since I'm also
getting mo re and more into playi ng
with these thin gs as a hobby, I t hink
in terms o f ho bby applications and
home or family uses.

,. ., •• ,. r: ,. "7 ......
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A compu te r system consists of
three major parts - the input/outpu t
uni t such as a Teletype machine, a
video terminal with a keyboard , or
perhaps a line prin ter - a central
p rocessing unit (CPU) - and some
sort of memory. Memories can be on
discs, floppy discs, casse ttes, ICs. or
on reel to reel tape.

Now, while there are advancements
in all phases of compute r hardware.
the CPUs see m to be progressing
fastest. The new ICs have to drop the
CPU cost substantially . . . as witness
the MI TS Altair 8800 unit at S62 1
assembled and working. I immediately
got in line for one of these and am
busy t rying to figu re out how it works
and what I can hook up to it. Motor
o la was making a big deal out of their
6800 Chip at Dayton, so we can
expect some microprocessors using
that soon, also in the low price range.
All this has got to have an impact on
IBM, Digital Equipment (DEC) and
the o ther big computer firms.

What I see ahead , a nd no t too far
off, is these large companies scramb
ling to keep up with designing and
manufactu ring hardware and the sales
of computer systems going to smaller
local companies who can plan, install ,
program and service systems tailored
to local businesses. They will use o ne
make of CPU, another VDT (v ideo
display termina l), another brand of
printer, and perhaps someone else's
memory units. This might evolve
something along the line of two-way
radio sales and service shops.

T here will be ple nty of room for
new and small compa nies to design
and make hardware. MITS is very
sma ll, yet look at the impact they
have had in the business already!
Southwest Technica l is another small
outfit, yet their new terminal kit,
which will mate with many of the
surplus (S20-$40) ASCII outpu t key
boards and any TV set to make your
own VDT, is a smash success . Th is ca n
simply be connec ted to the Altair
8800 and you are beginning to have
something in the way of a real toy to
play with. A little extra memory
(maybe the Godbout chips which give
you 1024 by tes fo r 539.50) IS

need ed ... or perhaps someone will
get hot with a discou nt priced floppy
disc d rive system.

Applications? J ust with stuff avail
able now you can set up a good sized
mailing list and print out
labels . . . keep track of every LP
record in you r collection ... or even
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every selection ... every book in your
library . .. articles in back issues of

. ..
magazines movie reviews .. . your
checkbook who you've worked
and whe ther t hey've OS Led . .. all the
r e peate rs ... you r junkbox inven
tory . . . etc. You can store this stuff
on cassettes for long term memory
using the serial output interfaces
(uert! (540 from SWT - or build it
from an article in 73).

Much of the o lder compute r hard
ware is t urning up in surp lus houses o r
junk shops and a saddening t hing is
that many of the proprietors have no
idea what they are hacking up and
selling for junk metal ... such as per
fectly good keyboards, disc memory
uni ts (make great cocktai l tables),
page printe rs (n ice motor in t here,
mac), keyboard to video d isplay IC
boards (latta ICs o n there, but we
don't get none of them resistors on
the boards like we used to) .

The big companies had things their
own way while they were selling high
cost systems to bit companies, but
now t hat compute rs are gett ing down
to thousands of dollars instead of te ns
or hundreds of thousands. I thi nk
things will change and I expect the
entrepreneur to be the one to bene
fit ... and this could well be you,
since you know enough about elec·
tronics to get into th is new field . Oh.
you'll have to start read ing t he art icles
ca refu lly. do some build ing and play
ing around. and maybe crack some
books. You'll have to get together
with the computer types on t he local
repeater (and there are plenty of them
in many areas) and get to be able to
decipher the odd la nguage computer
folk have devised t o keep t heir co nver
sations and pu blicat ions re lative ly
priva te.

One dividend of the air of secrecy
computer folk have generated is that
very few of the people in the field
have competency in more than a very
narrow segment of compu ters. Some
are real hot on progra mming Iso tt
ware, t hey ca ll it ) - some are zingers
at hardware (noth ing to it, they say)
- some have an understandi ng of the
applications of the equipment 
darned few are into all three. And,
since most of t he computer people
have been tied to one company. there
is nowhere near as much general
knowledge of what is available as
there should be. IB M people tend
to really be lieve t hat there really is
nothing else much worthwhile to even
consider, certainly not worth spending
time understanding. DEC peop le have
heard of the IBM gear, bu t don't seem

too sure about that dark age stuff.
Thus there is another opportuni ty
fo r the ama teu r to step in and get to
kn ow the field ... and become t he
expert . . . t he consul tant.

We're st il l trying to sort ou t all the
info we can get as far as au tomati ng
73 is concerned. We need a few VDTs
for data entry and output to make
subscriptio n changes, bill advertisers.
credi t them. bill fo r subscriptions. and
th ings like that . It sho uld also keep
the repeater at las an d pri nt it ou t fo r
each new edition. It shou ld handle
reader's service requests. We need a
132 line page printer (rather fast so it
can print out the mailing list in at
most one day) ... probably from
Centronics over in Hudson NH. The
most diffi cul t matter is a memory un it
capab le of having the en tire mail ing
Iist avai lable .. . t hat wou ld take
about 8 million bytes. so we may have
to break that up into smaller bites
(those are eight bit bytes) and work
on part of the list at one time.
Anyone with good ideas o n how to do
that - c heap?

FIENDISH IDEAS
The June Esquire a rrived .. . dreary

magazine . .. but it did have a couple
of moments for me such as one about
cutting your own hair ... I've been
doing that fo r almos t ten
yea rs . .. ever since hair cu t prices
wen t to over $ 1.50 and it got c heaper
to buy scissors. Sears has a pair that
does the job ... one fo r cutting and
the other for thinning. Every lew
weeks I clip off the hair which is
creeping down toward my collar and
trim around the ears. Then I thin
away fiercely and it comes out fine.
The whole operation takes maybe
abo u t t e n minu tes every few
weeks .. a far cry from those long
waits at the barber shop of my
youth ... and the worn old issues of
magazines.

Esq uire also had an article on
celeb ri ty shaving . .. none of 'e m
know what they're doing. I lucked on
t he ideal shaving system over thi rty
years ago .. . in the shower using an
injector razor ... I like the twin
blades now and rarely come out bleed
ing. The hot water softens the skin
beautifully and makes an absolu te ly
painless shave . .. all the whi le the
strea m of the shower is genera t ing
ions by splashing off your back, he lp
ing you r brain to thi nk more clea rly
(many of my most fiendish ideas
come to me in the shower) and
making you feel better in general.

... WAYNE
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Two transistor receiver. All resistors !-.'t Watt 10%
Ll - aerial tuned winding on 3~" x 5/16"
diam eter f err ite rod. 5 1 - slide swi tch . Also
needed: 9 V battery, type PP3 (Ever Ready );
battery connector; crys tal earphone with 3.5mm
jack plug; kn ob; case ; materials fo r prin ted circuit
board. (From Radio and Electronics Co nstructor,
February, 1 9 75)
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Two transistors are th e basis for this tunable conver ter. L1 - 2T #22 swg wire, wound at y.j " diameter ;
L2 - ST, same as Ll ; L 3 - 21 T #24 swg enamele d close wo und; L4 - 4T insulated connecting wire
wound on LSi L 5 - 1%T. (From Prac t ical Wireless, March , 1975)
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digital clock

_%" LE D Digital Display
_A M PM Indicator
_Powe r Fa ilure Ind icat or
. Po wer-Lock featu re allows clock to hold correct

t ime in case of br ief power failures
. Size H 3 1/8 x 033/8 x W 3 3/4 inches
eColo r - Whi te onl y
. 110 volt 60 Hz

-THIS IS NOT A KIT!
$29.95 in Continental USA

liquid
crystal
display
watch

_.. You never thought it cou ld
happen but it did . and you saw it
firs t in 73. The digital t imepiece for
you r wrist is finally availa ble a t the
pri ce o f an o rdinary wind-up watc h.
Yet t h is Q UA RTZ LIQUI D
CRYSTA L watch is t he equal of
those you 've seen a t two an d th ree
times our l OW PRICE.

. Pulsating dots show elapse of seconds
«Cont inuous Disp lay
e Mfd. by Amer ican Micro Systems International(AM I )
- Guaranteed for one year by manufacturer
e Specify stainless or gold color
e Color coordi nated lea ther watc h band
e Crvstals will not fade in sun like other liq uid crystals
. pp in co nt inen ta l USA

-THIS IS NOT A KIT! $55.00

49 1 Ouad segment driver for LED displays
492 hex digit driver for LE0 displays
1 for 51 .00 10 for 5 7.50

7446 Ie BCD to seven segment for common anode
displays
1 for 5 1.00 10 lo r 5 7.50

14 ,p in Chip Clip used for troubleshooting Ie
1 lor 53.75 10 fo r 535.00

resistor and cap array all reo
si st ors a re 50n caps are .0 1

100,000 u F cap. at l Ov
10 lor $20.001 lor $2.75

57.50

Computer lo gic diodes IN4148. same as IN914
tested prime units o n tape
min 25 for Sl .00 100 for S3.00

GE elapsed t ime me ter 2 5/ 8" x 2 5/8" SCI b y 3"
long 120 v 60 Hz GE cat. no. 50-236402AAAA 2
jap1 0

555.00
12. 50
10.00
30.00

1 ea .
$ 5.75

1.50
1.75
3.75

RAM
RAM

" " ,. .. ..
LJ

P2102 1024 x 1
1101 256 x 1

MC1 550 1 rfop amp
TC430 quad rc tone gen

. '. "

T •. , . . •
T, .

1 lor $ 1.00
10 fo r 56.50

Push button switc h spst normal ope n
4 fo r 5 1.00 25 for 55.00

lI't' arc a surplus IIOIiSC. A ll items an ' new IIl1k .\.\ o therwise stated and all an'
IO()'/f guaranteed. If you hare surplus send list or sample. AII samples are
accounted for.

Florida residents remit 4%,,,tale sales lax.
A ll i tems 1'1' ill continentat USA.

Marlin P. Jones & Associates
P.O. Box 9023 . Riviera Beach. Florida 33404
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ORDERI NG INFORMATION

MOOEL PROGRAMMABLE PRI CE
MEMORY INCLUDED

TS-172 One $369.95

TS-272 Two $389.95

TS-372 Three $409.95

T S-472 Four $429.95

TS-572 Five $449.95

T S-672 Sl x $469.95

172

DOES ANY OTHER MORSE CODE K EYBOARD
HAVE ALL THESE FEATURES?

!L Programmable Memory
r ight on the Keyboard

::!i: Running Memory lets you Type
up to 72 Characters Ahead

:!i: Va r iable Speed from 6 to 35 WPM

:!i: Memory Overload Ind icator (L ED)

!L 48 Hour Burn-In Pr ior to Shipment

::!L Space Bar is used for Word Spacing

!L Computer Grade Switches and Keytops

!i: Cooling F an to Assure L ong Component L ife

:Ii: 11 0 VAG Opera ted wi th Built-I n Audio Monitor

!L Double Sided-Plated Thru- G10 Glass Printed C ircuit Board

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

II-"Ti-- - TE-LSTAR EN TERPRISES - - ..
II P. O. Box 235 I

I ...... Spokane, Washington 99215 I

: 0 Enclosed is $ 1
I 0 Charge Master Charge t1 I
I 0 Charge BankAmericard /1 I
I 0 Send Free Brochure I

I Ca ll Letters I

I Name I

I Address I
I I

~ ~Y/S~e/ZiP ~
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~ HAS IHI ANSWIRS. • • •

2 METE R SSB/CW 2 METER CI RCULAR POLARITY

$45.95

• Echo II 2 meter SSB/ CW transceiver
• 10 Watts PEP output
• Complete with microphone, two

power cords & mobile mounting

bracket $389.00

Options now avai lable for ECHO II
• USB/LSB mod kit for recept ion of

OSCAR 7 mode B 2 mt r downli nk
• LOW NOISE 12.5db nf tvp.) preamp

• Great for OSCA R, FM, A M and SSB
• Gain 9.5 dbd
• Compl ete with har ne ss and

balun . . . ready for 50 Ohm feedline

$54.95
WINNER 1975 UHF WEST COAST
ANTENNA CONTEST
NEW .. . K LM 432-1 6 LB 15 dbd 16
ele. yagi for 430·434 MHz complete
wi t h balun

Write for comple te catalog or contac t
Magazine for COMPLETE LIST)

your local KLM DEALER (see June 73

K lMELECTRONICS
1600 Decker Avenue, San Martin CA 95046408·683-4240
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...--_---JR GS ELECTRON 1CSL...-_----,
oos« MICROCOM PUTER KIT
8008 CPU, 1024 x 8 memory ; memory is expand
able. Kit includes manual with schematic, program
ming instructions and suggestions; all ICs and parts
supplied except cabinet , fuses & hardware. Includes
p.e. boards. 5375.00

MANUAL ON LY, S25.oo
(no discount on manual)

"T H E CU BE" Ful lv assembled subaudibte tone
generatorforsmall handheld or portable FM radios.
9- 16 volts ; no moving parts, set anywhere between
98 & 240 Hz with a trim resistor.
5" , 6" , S" Sla95

Set on frequency by the factory. 55.00 extra

OOBA-K ASCI I keyboard input kit. $135.00 POWER SUPPLI ES

PS 5-1 5v 1a regulated power supply kit with p.e.
OOBA-C Audio cassette adapter kit. S100.00 board & instructions. Board measures 2" x 5", com-

pleted ki t is 2" high. Transformer has internal r.I .
Details on computer, peripheral kits in our flyer. shield. S8.OO

TTL
PS 25- 1 0 to 25v 1a lab type power supply wi th adjustable cu rrent
limi t ing; remote sensing & remote programm ing for vol tage & current.

7400 $ .20 7485 S1.40 Instruc tions included. Al l parts excep t chassis, meter ts). p.c. board.
740 1 .20 74S6 .50 Kit of parts with schematics S14.95
7402 .20 7489 2.90 P.C. boards available, No. 007 53.00 ea.
7403 .20 7490 .80
7404 .25 7492 .80 SOME NEW TRANSISTORS ... 1-99 100+
7405 .25 7493 .80 N l TO-92 NPN Darlington S .35 .30
7406 .45 7495 .90 N2 TO-92 NPN to-n oise. lo -level .15 .10
7407 .45 7496 .85 N3 TO-92 NPN medium purpose .20 .15
740S .25 74107 .50 N4 TO-92 NPN 2N3904 type .15 .10
7409 .25 74121 .60 N5 TO-92 NPN UHF .20 .15
7410 .20 74122 .60 N6 TO-92 NPN RF- l F .15 .10
74 11 .30 74123 1.10 P2 TO-92 PNP lc -level .15 .10
74 13 .85 74 125 .65 P3 TO-92 PNP medi um power .20 .15
74 16 .45 74 126 .65 P4 TO-92 PNP 2N3906 type .15 .10
74 17 .45 74 14 1 1.25 P7 TG-92 PNP hiqh -voltaqe .25 .20
7420 .20 74 150 1.70 P8 TO-92 PNP higher-voltage .30 .25
7430 .20 7415 1 1.00 AND SOME OLD TRA NSISTORS ... 1-99 100+
7432 .30 74153 1.40

2N2222 TO-18 NPN S .25 .20
7437 .50 74 154 1.70

2N2907 TO-18PNP .25 .20
7438 .50 74 157 1.40

NPN TO-92 general purpose .08 .0595
7440 .20 74 16 1 1.50

PNP TO-92 general purpose .08 .0595
7442 1.10 74 163 1.70

Data on all transistors and j FE TS is now in our flyer.
7446 1.45 74164 2.00
7447 1.45 74 165 2.00 BRAND NEW ALUM . ELECTRO LYT IC CAPS, RAD IAL LEA D
7448 1.45 74166 1.75 10wv 35wv 50wv
7450 .20 74 174 2.20 l mfd S .10 S .12 S .15
7451 .20 74 175 2.20 Zmtd .10 .12
7453 .20 74 176 1.60 5m fd .10 .12
7454 .20 74 177 1.35 10mfd .11 .13 .16
7473 .45 74 181 3.90 30mld .12 .20 .28
7474 .45 74 192 1.50 50mfd .13
7475 .80 74193 1.45 100mfd .15 .30 .45
7476 .50 74 195 1.00 200mfd .20 .70
7483 1.10 500mfd .28 .75

lOoomf d .50

RGS ELECTRONICS

3650 Charles St., Suite K • Santa Clara, CA 95050 • {4 081 247-0 158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF SAL E:
All orders prepaid; we pay pos tage. $1.00 handling charge on orders under $ 10.00. California residents please
include sales tax. Please include name, address and zip code on all orders and flyer requests. Prices subject to
change without notice.

DISCOUNTS: 10% OFF ORDERS OVER 525JXJ; 20% OFF ORDERS OVER 5250.00
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WORKS WITH ANY 160-20 METER TRANSMITTER OR
TRANSCEIVER WITH JUST A PICKUP LOOP

BRING YOUR RIG TO THE STATE 0 FTHE ART

1-- - - - - ------- - -------- ,
I

HURRY, ' don't wa nt to lay out severa l hundred bucks for a new ri g, I
but I gotta have digital readout (doesn' t everyone?) I

Here's a c hec k for for You pay shippi ng.

I Na me Call I
I Address I
I C' s Z·L~ty tate ~ __ ---1

• MHz/ KHz coarse/fine readout

• Frequency to 100 Hz

• Easy to build

• Power supply included

• Crystal co nt ro lled time base

P,0. Box 357, Provo, Utah 84601

• All IC

• Build it into your rig

• Co nverts to 15 a nd 10

• Even works wit h QRP rigs

• Mobile too

•
Kit : includes;
Power Supply,
Display card,
Timing card,
Mise, parts, less
case,

IWS lABS

JU L Y 1975 175



CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M.-5 P.M. Central, Closed Sun. & Mon.)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN-TEC
• ATLAS
• STANDARD

.YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

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

HAM RADIO CENTER INC.
8342 OLIVE BL. PO Box 28271 ST. LOUIS, MO 63132
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•••••••••••••

Our Call Letters are. . .

When you hear them think about
good food; think about the world's
greatest potato.

-. . .

Idaho Potato

Commission
Boise, Idaho

•••••••••••••
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S. D. SALES CO.
P. O. BOX 28810 DALLAS, TEXAS 75228

6 Digit Digital Clock Kit
Our Engineer said it would be "impossible" to sell a Six Digit kit
for this price. But because 01 several special super buys we
made on chips and displays we can offer this unbelievable
bargain on our Clock Kit. Sure, this price is too good to be true,
but rest assured, all parts in this kit are prime, first run units.
Also, all kits are sold with an unconditional money back
guarantee.
Here's What The Kit Includes:
1 - MM5314 National Clock Chip with socket
6 - Common Cathode Led Readouts (.25 in. char.)

13 - NPN and PNP Driver Transistors
2 - Push Button Switches for time set
1 - Rocker Switch for time hold

$9951 - 1000 MFD 25V Filter Cap
4 - IN4oo1 Rectifiers (KIT)
1 - IN914 Diode WITH SPECS.
2 - .01 Disc. Caps POSTPAID9 - Carbon Resistors

P.C. BOARD FOR ABOVE - $3. (}() each
All you need to add is a 12VAC Transformer, perfboard, and your
choice of case. The above parts, if ordered separately from our
competitors, could cost you as much as $20. Buy from S.D. and
you'll be happy with our quality parts and ultra fast shipment.

IC SOCKETS SWI TCHES FOR DIGITAL CLOCKS. ETC ,
14 PIN·5 For $1 16 PIN-4 For $1 Rocker style. SPOT. miniature size. 4 lor $1.

Push Button . SPST N.D . Enclosed , min i. 4 lor $1
NA TlQNAL 2K ERASEABLE PROM

2048 Bit. sial ic units. U.V . light eraseable . MM5203. SUBMINIA TURE TRIMMER CAPS
Factory pr ime new un its. Special - $14.95. Ultra stable. Range: 3.5 to 18 PF. 2 ' or $1

DIGITAL CLOCK CHIPS BY NATIONAL
FIL TER CA PS

Dual section , 2000 M FD and 1500 MFO at 30 WVOC.
FACTORY NE W UNITS! Twist l ock. 79c ea . 3 For $2

MM5314 - 4 or 6 dig its. 24 pin DIP. Use with LED
Readouts. With Specs. - $3.95 NA TlONAL VOLTAGE REGULA TOR
MM5316 - A larm chip. 40 pin DIP. $4 .44 Like 7805. SVDC - 1 AMP output. Has TO-220 plas tic

TEXAS INSTRUMENTS 8 DIGIT CALCULA TOR CHIP
power tab - 99c

TMSO 103NC. Four funct ion. Same style as used in TI IN41 48 COMPUTER DIODES
pocket calculators . Factory new un its, with specs. $1 .99 Same as IN914. Factory prime. 20 lor $1 .each.

lAMP 1000 PIV SILICON RECTIFIERS
FULL WAVE BRIDGE

By G.!. 1.S AMP 80QPIV - 75c
IN4007. Factory prime devices . 10 for $1.00.

741C OP A M PS
2N706A 400MHZ. TRA NSISTORS

Si licon NPN . 1 W An . TO·18 Case. S For $1
Prime, factory tested and marked . Full spec on all
parameters . Not re-tested , functional only , unit s as sold
by others. 723CH PRECISION VOLTA GE REGULATOR
741CH - To-S 8 Lead Metal Can .........•3/$1 Bui ld a circuit regulating the voltage from 2 10 37 vons .
741 CV - 8leacl M in i Di p ..... ..... ......... 4 /$1 Complete specs included. One of the easiest to use

12VDCRELA Y
regulators now on the market.

S.D. Special Introductory Price
DPDT. Heavy gold plated S amp contacts. 300 OHM 2 For $1.00
coil. Lim ited Oly. 99c
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S. D. SALES CO.
P. O. BOX 28810 DALLAS, TEXAS 75228

FAST SERVICE QUALITY MERCHAND ISE
BARGAINS GALORE NO BACK ORDERS

We are SMALL enough to give personalized service, but
LARGE enough to handle every order swiftly and efficiently!

INTEL 1K 2102 RAM FAIRCHILD LED READOUTS - 690
Factory prime, tested units. Factory selected for much FND-70. Common cathode. Right hand decimal point.
faster speed than un it s sold by others . 650 NS. These .25 inch character . Prime new units . Perfect for clocks ,
are static memories that are TTL compat ible and frequency cc uoters. etc. 69c 10 For S6
operate off + 5 VOC. The real workhorse of sol id stale Best Readout Buy In USA!
memories because they are so easy to use. Perfect for
TV typewriters, rmm-computers . etc. With specs. 10PIN SOCKETS FOR FND·70

$4 .95 ea. or 8 for S30 An S.D. exclusive . For use with our Fairchild LED
readouts .

S/GNETICS 1K P·ROM 29c ea. 10 For $2.50
825129. 256 x 4. Bipolar, much laster than MOS
devices. SONS. Tri-state outputs. TTL compatible. Field DO YOU NEED A LARGE, COMMON ANODE
programmable, and features on Ch ip address decoding. READOUT AT A FANTA STIC PRICE?
Perfect lor microprogramming applications. 16 pin DIP. S.D. presents the MAN~ by M onsanto - .40 inch,
W ith specs. $2.95 ea. character . All LED construct ion - not reflective bar

type, fits 14 pin DIP. Brand new and factory prime. Left
LM324 - QUAD 741 OP AMP - $1 .50 D.P .

$1.59 ea. 6 For $7.50
NE555 Timers 69c or 10 For $6

OL747 JUMBO LED READOUTS
709CH - OP AMPS - 4 For $1 By Litronix . .65 inch character . Common anode. Out-

performs SLA·3. Perfect for giant digital clocks . Only
GE SCR CI06Bl 20 MA. per segment. Special - $2.50 ea.

4 AMP 2OOPIV. Sensitive Gate. S9c
LARGE SIZE LED LAMPS

MOTOROLA POWER DARLINGTON - $ 1.99 Similar to MV5024. Prime factory tested units . We

MJ3001 • .NPN - 80 Volts - 10 Amps - HFE 6000 typo include plastic mounting clips which are very hard to

To-3 Gase. Ideal fo r power supplies, etc. We incl ude a come by .

free 723 reg ulator wi schematic for power supply wi th Special 4 For $1

purchase of the MJ3OO1. You get the two key parts for a
PC BOARD MA TERIALDC supply for on ly $1 .99. Regular catalog price for the

MJ3001 is $3.82 FR·4 blank epoxy boards. 2 oz. copper, 5 x 10 in . Single
Sided.

TRANSISTORS
Lim ited Oty . - $1.49

Type Mat. Pol. Vceo Ie HI. Gas. Price MOTOROLA VOLTAGE REGULATOR
MC1469R. TO-66 9 Lead package. For 3 TO JOV

2N3904 S N 40 lOQMA 200 TO-92 6 /1.00 Outputs. Prov ides 600 MA direct output or more by
2N3906 S P 40 100MA 200 TO-92 6/ 1.00 using an external power transistor . Reg. cata log $4 ea.
2N4401 S N 40 250MA 200 TO-92 6/1.00 With specs. $1.95 ea.
2N4403 S P 40 250MA 200 TQ-92 611.00
2N3638 S P 25 150MA 60 To-105 6 /1.00 MOTOROLA NEGA TlVE VOL TAGE REG
EN930 S N 45 SOMA 300 TD-106 6 /1.00 M C1463R - Like our 1469R above , except for negative
2N2905 S P 40 350MA 200 TQ-S 4/1.00 voltage. Reg. catolog $5. Our crtce $1.95.
2N4249 S P 60 6/1.00

POWER TRANSISTOR PC BOARD
RCA HIGH VOLTAGE POWER TRA NSISTOR Mfg. by Memorex Computer Corp. Board has 20 Power

100 Watts. 5 A mps. 300 VGEO. TO-3 case. Silicon Transistors. 1Q..RGA 2N3585 TO-66 SILICON NPN.
NPN. M fg . house numbered 2N5240. Regular catalog is VGEO-3OO 1e-2A MPS. 10-MOTOROLA M JE-340 . NPN
$6. Perfect for H .V. supplies or vertical and horizontal Silicon. VCEO-300. Plastic power tab case. A lso has
circuits . l Q.2N2222A TO-18 NPN transistors and 1Q..1 N5059 1

SPECIAL - 99c AMP 200 PIV rectntters. plus 32 resistors. LIMITED
OTY. Board .103. $3.99 ea.

HEAVY DUTY TRANSFORMER
36 VAG, 3.5 AMPS. 115VAG 60HZ. PRI. For power 48 HOUR SERVICE
supplies or audio power amps. Best quality , ful ly You deserve, and will get prompt shipment. On orders
enclosed. $4.95 not shipped in 48 HRS ., a 20 "10 cash refund will be sent.

We do not sell junk. Money back guarantee on every
HEWLET~PACKARD LED REA DOUT item . W E PAY POSTAGE. Orders under $10 add 75c

.30 Inch character . Com mon cathode . One of 'h. handling. No C.O. D. Texas Res. add 5% tax .
brightest readouts around. Factory prime units. not
retested seconds as sold by others. • 5082-7740 99c ea.

S. D. SALES CO.ORDERS OVER $15 FREE BONUS
CHOOSE $1 A ll clock or calculator P.O . BOX 28810

chips are shipped with DALLAS, TEXAS 75228
FREE MERCH. free socket.
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2S13'

~"

""",..
~~

~".

LINEAR
lM J1J " J n
l MJll N "00
U IJBON l.l9
lMJBOC N I O~

lMJI IN 119
U IJ82N I 19
NE50 1 ~ 800
NUIGA 6011
NEU IH JOIl
IIEU6T 600
N E~G L 'OIl

" U SOI< "
N[SSJ HO
NUS~V IS
NU 6S1l 11\
NEs.&Sfl 1....
IHSli6CN 1'"
NEloilll US
NEloiN t....
LIlI10JU .S
LIlIIlI9 H 19
LIlIID9fl 19
LillI 'OIl "
LUIIIII l!
LllInJN !oS
LllIll)" ss
LUI]]N 110
UllnN 119
lIIl1.'C H J '00
lIIl1. 'C II J I 00
UII'" lUI J9
U".I .. I!
l MI.I N 19
lMIUH J9
lMI.'N J9
lMlJOJJt !KI
lllllJCKN I 19
llllllO'> N '''0
llllnOllll .S

"U,
I~,."
'"'""00
' .00

lM IOOH uce
l MI06H H(I
l lollli H J.I~

lM1I1H 100
l lolJIlOH ,(1
lM 30lH ],I 00
lM 3(11 CN 3,100
lM J01H IS
tlAlQ.lH I 00
llol3MH es
llolJO I CN Y.o
UU IlIH 100
UUOIC N 1.00
l UJlI9H I 10
lUJlI9 ~ I ~
l U1IDCN I I ~

l UJllH 9(1

l Uni N 9(1
l UJIJ[N I!>O
LU1I'Jfl 130
l UJIgo UO
L Ul1tl~ ~ I Y.o
l Ul1tl ~ S 1 I Y.o
L Ul1O~ n '-Y.o
LMl1tl ~ IS I Y.o
l llll1J K ~ It 00
lIllJ.... 1.10
LU1J9fl , HI
UU"O~ S l!l!i
LU3"O~ u l!l!i
l U3"O~ IS l!l!i
LMJ"O~ 1. l!l!i
LIII3"Oh S I IS
llll3"Or.. , I IS
l U3"Ohlli IS
llllJ.Oh IS I IS
llll)"Oh 2" I IS
llllJSllN 100
lllllSlC" 55
lUlIOII I IS
lMlI(lH I IS

*Special Requested Items*
S2lS
'00
' 00."
,~

us
us

IClClI "'_ _
1101 2Sh I UU
21112 ION U M
AY S IClll UAR T
~ C41!M TK

""m,

.", ,, 8000 SERIES m, '"'" " 8221 • J .OlI 8SS. 219,,,,
'" 8230 '" 00" "8111 " 1153 '00 '''' 1 00

811l '" 1261 '00 ,m '00
aiau '" 8180 " .810 zs
"00 '" 8181 " 8.JI '"UIO '" .11. '" .." ..
.21. '" 8S10 '" 886' '00ano '" IS~ I '" .... , ~

12,••, DIODES IR.." I,.. )
tyPE VOllS • 'Aln TY'E VOLTS • PRICE

IN' ''6 aa .00. " 11 .00 IN. OOJ 200 PIV 1 AMP rn
INISlA " ' 00. . 11 00 IN4004 400 PIV 1 AM P "IN IS2 ss .... 4/' 00 IN3600 " '00. 611.00
INlS3 " .... . 11.00 IN41 48 " ". l~ II 00
1/l IM .. .... 411 00 IN4' ~ " ". 12/1.00
IN 96~ 8 rs .... 4/ I 00 IN413" ss ,. "IN S212 ss .... " IN' '] ~ sz ,. "INS1l4 s., ,... " ItH 136 ., ,. ."
lNS1J5 .. ,... " IN,,]B " ,. "INS2J6 r.s ,... " 1/l. U 2 " ,. "I N . ~ 6 ~ 'Om 611 00 IN4I4" " ,. X
I N ' ~8 '" ,. 61 t 00 IN1I83 ~O PIV 3S AMP '00
I NU ~A ", ' Om 511 00 11<11 84 lDO PIV 35 AM P '"IN' OO I "., I AM' " INlI 86 200 I'!V 3S AMP 180
IN4002 100 PIV I AMP " IN1188 400 PIV 3S AMP '00

10 OHM 120H.., IS OHIoI 180.. .., 12 OHU
"'SST,I '" 210"1' 330H'" J90.. M "'O..... ss OH.., l/.....n S'I - wres

68 OHIlI n OHM lOOOHU 110 OHIII lSO OHM
ASST,2 ,.. 1800.. 11I no 0 .. 101 110 OHU J30 O.. M:J90 0 .. 101 114 .... n S~ _ r.I res.

410 OHMS6G OH M68(1 OHU,1O OIlU ""''' ,.. I n '" '" In H K 114 . .. nS" - Sires

'" '" ." '" '"ASSt . • ' N ." '0< '" '" ". II. " .. n S~ - SlI'tS.

'" '" '" ". m
",SSt , S ,.. '"

..,
'" '00' ,,,. 11....nS'l · SlI'tS,,,. ,,,, 'x, VO~ ,."

ASSt Ii 'N "'. "0K "", ,,0< "'. 11••An S'l - Sl I'tS.,. ". ,.. ,w ".
'" no ". ". o . ,.. 11. WAn S'I · Sl I'tS

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds.
California Residents - Add 6% Sales Tax
Write for FREE 1975 Catdog - Data Sheets . 2 5 et: each

Electronics

.. 7400N TTL -
SIIICOON " SNJ&5 1N " SNUISI N ,~

SNI4Dt N " SNU~3N " SNICIS1N us
SN14D2N " SNI"~N " SN1 . ' S'N ,~

SNUG3N " SNI"S9A ~ SIII U S!>H 1.2/
SN1.Q.lN " SNI"'OII " SNlti SliN /.JO
SNUO'> N " SIIIHON .. SN141 ~IN l.lG
SN '''N .. SNIH1N " SNICI 60N '"SNUOI II .. SIIIUJ N .. SN"" ' N " 5
S/ilUII N ~ SNIU" N .. SII1"6 JN ,~

SN14l19N ~ S111"~ N " SNI"''''N ,~

SNI"ON " SN1U' N .. SNI'''S/II , ~

S/i1 .IIN .. S1114I(1N " SN1"'66N '"SNU I2N " SII14.2 N '" SN"15/ 11 ' "SIII"'JN .. SN/U3N '" SNI"I1ON n,
SNl"'4 N " StlIUSII '" Slil'111N "00
S111"" N U SIIIUU .. SI04U3N '"SNl"lI N " Slll"8111 '" SIIUIUN t s
SNUIIN ~ S11I"'9N '00 SNUII !o/II '"$11I142011 " SNI"!lOII • SNI.,I6N "SN1UI N " SNU9 111 '" S111.,11 N "S111UJII " SNI"UN " SN141llON '"SNU15N U SNI"9J1r1 " StlI"" N '"SNl'XII " SNI"'. N " SN14U211 "SJI1U1N " SNI"nll " SNit,., ,, ".SNU19 N .. SN""N " SIIUlI!o/II '"SltlnON x SNI"OON ,.. SNJ4,.,11 .00
SNJ412N " SN14 10111 .. S11141!1011 '"SNJ4Jl11 " SNIH21 N " SNI""" '"$III 14l11 N .. SHU 12 211 .. SN/" '92N '"SltI4l9A ~ SIIU 12JN ,.. SNI"'9J11 , eo
SNI"llfi " SNIH2SN " SNI"'!l<lN ,..
SNl«I N ". S"J4 I2'N " SNU I!S/II ' 00
$HI"2N ,.. SNJ41J2N '00 SItU"", , ~

SIII U31l ,.. SII/.,.,N '" SNI" '9/N '00
SNJ""N ". SII 1" " 211 '" SNU "8N ,~

SHllt5 N ". $NU 143N '00 SNI"'99N I~

$NI""611 '" SNI4I"N '00 SNU2(J01r1 '00
$NI"JN .. SNI4I"SN '" SNl'2S'N '"SN'''''SN .es SNIU"'N '" SN I" 28"N '00
SN14!>ON " SIlUISON ". SNI"78SN '00

20% P ' '''.. .. " I ID' lOa CDmb"..d 140th

.11611 SP U D l OWPOW! R SCI/ a TTn
SNH HOON aa SN/HOON U SIlJ4S0ON "SN1""01 N n SNI"L01N n SN1 4S0lN "SNJ" "04N U SNIH03N n SNJn04" "5N1""05 1O " SN1"l04 N n SNUSQ5N ss
SNlCHDlI N n SNIHID,. ai SNI _SID" "SNJ4HI ON n SNHl20N aa SNJ4S11 N ss
SIlI'lIll N .n SII IHJ OO n SNI4S1 5N "SIIal/ 20N aa SNJ"LH N '" SN/U20N "SNJ41l 21N aa SNI'lI]N .. SN14S21N "5,.lt ll21 N n SIl14L14,. .. $"" "S40N "S1I14"30N " SNJ4115N " SNJ4S64N ee
SII1 4H40N " SNJ4185N 1.15 SII 1456SN ee
SNJ4H~ON aa SNI4l86N .. SNJ4Sl1 2N 12S
SNW"~I N " SNI4L90N "" S NI4$ 1 ~J N 2. ~O

CO"OOO as CMOS I'C ION "CD4001 " J4C2D N ss
Co.OO2 " CIJ"OJO '00 "C30N "C0400fi J IS CD"03~ '" 14C42N 115
CO.OOI ss CO"IMO '" ,.cn,. ,..
CO.OO9 " C04CKI 2J~ UCI" '"co,mo " CO"llU '" nC90 N '00
CO"Oll " ClU IMi '" ItC'SN '00
cceu " CO"IM' '" UCIOIII ,~

CO'GI3 '00 CO"IM9 '00 UCIS ! 2.90
CO"016 '00 cc.... '00 14CI~' '00
CO"Oll I~ ClUO'>l '" I.CISI 2 15
ClUO l9 '" ClUOSJ '" "C IliO ,~

ClUOlO '" CO"flilI ... "Clil ,~

CO"022 '" ".... '" nC1U '00
C04023 " CO.ll69 " ,' ICl 6<& , ~

ClU02' '" ClUOll .. '''CUJ '"C[).IOlS " COUIII .. UC19J '"C[).IOll U S I.CDllN " I'C195 2J~

ClU021 '" UC02ll " "'" '"ClU019 '" I.CQ.lII "

P.o. Box B22 - Belmont. Ga. 94002
PHO NE ORDERS WE l C O~l E

[415] 592 -B097
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- - - - - - - - - - - - - - - - - - - - - - - - 1

Q ,o!IoIC21A - REG. $449. NOW '{~..,

_24 CHANNEL CAPABILITY o.."":t:T\
_7 CHANNELS SUPPLIED ~"
-MOSFET FRONT END . n"ft.
eO.4 UV SENSITIVITY 'O(\V\'1\
-5 HELICAL FilTERS
• BUILTIN AC & DC POWER ,r .$

SUPPLIES t~...
DV·21 - REG. $389. NOW (~.
• FULLYSYNTHESIZEDVFO ~;r
-OPERATES IN 5 OR 10KH STEPS "lIp
.COVERS ENTIRE 2 METER BAND <1'1
-SCANNING CAPABILITY
.2 PROGRAMMABLE MEMORIES
-TOUCH KEYS TO sar XMIT &

RECEIVE FREQUENCY

ICOM 30A - REG. $399. NOW 'Y24t
·10WATTOUTPUT q.~

-ALL SOLID STATE ~~
.0.6 UV FOR 20dB QUIETING ~
.22 CHANNEL - 5 INSTALLEO CI1IlCI(
-MODULAR CONSTRUCTION

IC 230 - REG . $489. NOW '\~
epLlSYNTHESIZER ~~

-67 CHANNELS - 30 KH SEPARA· ~ \
TION "<:. ~ rJ

• HELICAL FILTERS POP
• AUTOMATIC PROTECTION CIR·

CUITRY
-MODULAR CONSTRUCTiON

~~
<o~

IC22A - REG . $249. NOW r1f. .~~~:::::::!:::;::::::=1
.22 CHANNEL -;.~~ * "_.
-SCHANNELSSUPPLIED ~/?:'f..l i,.~/.... J * ""
.SQlIDSTATE TR SWITCHING '"-'""'- ,. v
.'OW·'W POWER SAVER OFnON ~ - J ~ -->I'- "*
• TRIMMER CAPS ON EACH ;/ ,,'\ 71"> ~ I I, ~

CHANNEL _ _ -I :' * -,\~~
PRICES ARE SO EXPlOSVE YOU MUST CAll OR WRITE FOR QUOTES.

SPECIAL GIVEAWAY FOR JUlY ONLY!
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mDIP
mDIP
mDlP
mDIP
Doe
m()IP

S19 .1il5
$24.95

Hi p..,l . m p
Vo lt ( o m p .
Tim ...
I on.. <1 ... 00.. .
Q uod amp
0 " ..1p•.•. d,••

10% OFF
• ANY QUANTITY

'"J 11

5"
""''''75~5 J

LINEAR

'> fun(hon p lu, ( o n"dol 
.dd..·". b l.. n,..mor ~ .. jlh
i nd i~idu. l ,,,,•• 11 _ il di llil
d i,p l. ~ pi.., ,,,..,limo' 
bdU.. ry , ..... _ " , .., , '.nd d,d
O' r O'. h"" Wdbl.. b.ll..,i... - .11
n ... "".'f pd'" in , ... d , 10
.".. mbl.' fo rm _ in,hu.t;on,
ind ud..d. I " • ~, ,'

ASSEM BLED

POCKET
CALCULATOR
KIT

$129.00

II bi l mifr O< omp ul.., up..hili', ~ It. p in DIP
$44.95.a.

MM5751
Co", t .ol . Old .....d onl, m("mor,

$40.00 ••.
(lm p-l (' , ' ..nd..d , ..I Of .. , . ..nd..d , ..I)

11 d iR;1 - 4 june tion wilh m p mor , - , h . ' n
o p.. . d in n $4.95 . a.

Set or 4 MM5750 and 1
MM5751

CT5005 CALCULATOR CHIP

8008 CENTRAL
PROCESSING UNIT

16 BIT
MICROPROCESSOR CHIPS
MM5750
"" ithm..I;, "Old lOR;' unil $30.00•••

S. l'1

."."."."

."."."1.1>'1
; ...
2.7'l

."

H... in~ prt...r
l OY h ;n..-, I...
Tripi } input 1'01 "1'010
Qu..d 2 in pu t NAN D buU.. .
SCD to d..d m..l OeDR
o...ud.. <o un t.. .
lhl.1J-k flip lI op
Rf'l rig mo nOi l bl mult
Qu.d 0 fli p lIop
) in pu t 4 hll mull
2 in pu t 4 b it mull
Qu..d 2 in pu t NAND K"U'

10% Off on order. over $25.00 MEMORIES
TTL 15%0"on order. over $1 00.00 1101 156 b it RAM MOS su s

20% Otton order. over $250.00 1103 102<4 bu RAM MO S J .95

7400 S 19 7485 S 1.39
1101 1024 b it static RAM 6.95

'20J 1048 b it UV eras PRO M 19.95
74 01 · ' 9 74 86 .44 LINEAR CIRCUITS ' 260 1024 b it RAM 1.95
7402 · ' 9 7489 2.75
7403 · '9 7490 .76

5261 1024 bit RAM 2.95

74 04 .22 749 1 1.29
301 HI perf. o p a mp m DlP S .32 5262 204a bit RAM 7.95

7405 .22 7492 .79
307 oc amp m D lf .29 ''''' f>.4 bu ROM TTl 2.75

7406 .39 7493 .79
308 Micro- pwr o p a mp m D lP .99 8223 Prog ram mable ROM 3.95

740 7 .39 7494 .89
309 K 5 V reg lA TO ·3 1.50 moo 256 bu RAM tri-state 7.95

74 08 .25 7495 .89
310 V lollr , Op Amp mD IP 1.1 9

74 09 25 7496 .89 3 11 H, pert . V camp mD IP 1,05

74 10 .19 74 105 .49 3 ' 9 H, ·speed d ua l camp DIP 1,29 CALCULATOR &
74 11 .29 74 107 .49 320 Neg . ,egulator

CLOCK CHIPS
74 13 .79 74 121 57

(5 V .5 2V. 12V. 15V) T03 1.25

74 15 .39 74 122 53 324 Quad op amp DIP 1,89 ;001 11 DIG 4 lunn fix dec 3,95

74 16 .39 74 123 .99
339 Quad camp DIP 1 . 6~ ;002 Sam", as 5001 esc btry pw, 4 ,95

74 17 .39 74 125 .69
340T Pas V reg (5V. 6V. BV,

;00' 12 DIG 4 tuner w/ m pm 5,95

74 20 .19 74 126 .79
12 V. 15 V. 18 V, 24Vl TO 220 1,75

MM5725 8 DIG 4 func t (ham & dec 2.25
7422 .29 74 14 1 1.23

372 AG IF Strip de t DIP .79
18 pm 6 DIG 4 func t

376 Pas V rey m DlP .59 M M573£' 4 95
74 23 35 741 45 1.1 5 377 2 w stereo ,"111' DIP 2.69 MM 5738 8 DIG 5 lun, ' K & Me m 5.95
7425 .39 74 150 1.09 380 2w audio <Imp DIP 1,29 MM 5739 9 DIG 4 lun, I Ib ll y SUr! 5.95
7426 .29 74 151 .89 3808 .6w audio amp mO lP .89 MM :;311 28 pm BCD £, d,g rnu x 4.95
74 27 35 74 153 129
74 30 22 74 154 1.59 38' La no ise d ua l p reamp DIP 1.69 M M5312 24 pm 1 I'P' BCD 4 di l( mux 445

7432 .29 74 155 1.1 9
550 P, ec. V re g DIP .79 M M53B 28 pm 1 pp' BC D £, di l( mu s 4 95

7437 45 74156 1.29
555 T""1'" mDlP .99 .'.1 M5314 24 pm b d ,g mu x 4.95

7438 .39 74 157 1.29 560 Ph ase locked loo p DIP 2. 75 .....,M5] 1& 40 p,n alarm 4 d il( 5.95

7440 .19 74 16 1 1.39 562 Phaw locked loop DIP 265

744 1 1. 09 74 163 1.59 565 Phase lock ed loo p DIP 2.65

744 2 .99 74 16 4 1.8 9 566 Eunc uon qan mD IP 2.50 LED'S AND
7443 .99 74 165 1.89 567 Tone Decoder mO lP 2.95

7444 1.10 741 66 1.65 709 Op ilmp DIP .29 OPTOISOLATORS
7445 110 74 173 1.65 71D H, speed V ca mp DIP 39

7446 115 74 175 '89
723 Vol t reg. DIP 69 MV 10B Red TO 18 S .25 ea.

744 7 1.15 74176 165 739 Ollol l h r ped illll l ) DIP 1,19 MV50 A..alIeads .20

7448 1.15 74 177 99 74 1 Ca m p. op olmp rn DIP .35 MV5020 Ju mbo vis ib le fed 25

7450 .24 74 180 1.09 747 Dual 74 1 DIP .79 ME4 Infra ted d iff . dome 60

7453 27 74 181 3.65 748 Free adl 74 1 IllD IP .39 MA Nl Red 7 seg. .270" 2.50

7454 39 74182 .89 1304 FM 1ll1l X st llemo<l DIP 1.1 9 MAN 2 Red alpha nu rn .32" 4.95

7460 · '9 74 190 1.59 13 07 FM mux st de mod DIP 82 MAN4 Red 7 seg. .19 0" 2 . 15

"64 39 74 192 1 49 1458 Dua l Camp op amp mDIP 69 MANS Green 7 seq.. 270" 2.95

7465 39 74 193 1.39
18 00 Stereo Multlplex e , DIP 2.75 MAN 7 Red 7 seq. .270" 1.35

7472 .36 74 194 1.39 3900 QUild amp DIP .39 MAN8 Yellow 7 seq. .270" 3,95

74 73 .43 74195 .99 75 24 Core mem se nse '''''I' DIP .79 MAN66 60" h,gh dlf . vrew 4.65

7474 43 74 196 1,8 5 7525 Core mem sense ,m'p ore .95 Ol707 Red 7 seg. .3" 2. 15

74 75 74 197 'I; 75451 OUill p rJ , drrve r mD IP .39 MCn O peo.rs o t rans isto r .6975 7545 2 Du al pd . d llver mD IP .39
7476 .47 741 98 2.19 75453 Dual pd. d rrve r ",D IP .39
7483 1,11 74 199 2.19 75491 QUild seq d ro ve , DIP .79
0... ,h•• " 'Vl>~, .•d 0" " QU' " 75492 He ll drg . d rIver DIP .89"'dd s 50 '0' .,• •,,, '.'" ' hAn 51 00 CMOS0.,. ,h••" ,u ~p".d on ""u'"

Add $ 50 '0' " ..h' '." ' h. n $ 100 4019 AE ~110 4066 Af ~ 1,05....,,, S.,
4001 AE ., 4020 Af 2. 20 aoee A [ .,
4002 AE ., 4021 AE 2,05 4069 AE .,

Sanstection ;$ quar anteed Shipment Wi tt be made via I"st crass 400b AE 115 4023 AE ., 4071 Af .,
mad _ postage pard - In U,S, . Canada and Melllco w it h in th ree 4007 AE ., 4024 Al 1.45 4072 Af .,
days Irom rece rp t of order . Mirurnum order - 55.00. California sooe " 2" 4025 AE ., 4073 AE .,
re5id pnts add sales tax . 4(X)'l AE eo 4027 AE ' 20 4075 AE .,

INTERNATIONAL ELECTRONICS UNLIMITED
4010 AE eo 4028 AE 115 4078 AE . 0
4011 AE ., 4030 AE es 4ot11 AE .,

(408 ) 65 9·3171 P O. BOX 1708 MON TE REY . CA LI F . 9394 0 USA 4013 AE eo 4042 AE 1.'" 4082 AE .,

JULY SPECIALS

SPECIAL PURCHASE
LED DISPLAY MAN 3M
!t.2S u . 5/U .00 8/\ 1.'>0

"'""""7410
7437

"",,,.
74107
74113
74175
821:>l
81/,7
HellO

MEMORY
1103 f ull, d..m d..d _ 10 24 bil " ..I;, RAM
MOS _ 18 pin $1.99
52&0 Full , d ..cod..d _ 1024bil d,n" m i< RAM
MOS _ I I> pin ,9 9

DIGITAL

JULY1975 183



00

RCA
Supercarfones

'"
• . ~ .,.-- ~~~

MODEL C ' . •
MUA6

.450 mc

• Solid State
.60Watts Output
• Solid State R .and E ' eceiver

xcrter

• 2 Frequencand R . y Transmit
ecerve

• Tone Encoded ~
No Extra Cost Squelch at t;""''),.'"

WILL NOT BE UNDERSOLDl

Accessories

""~ '" . Included"
ante nne; " , it ems vsold as is ( LESSA • •
return fa crysta ls. If eq " Accessories d o ' CCESSORIES
char ' excha . . ..th urpme nt is not no t include - $225,
itemgeS .p repa id . llfin . In five days of as .rep resented DuPage FM I

s sh ip d D IS resid receip t v sh i p ncpe trei qh t ch ' ents ad d 5 • shipp inq .0. B • .
a rges collect % sales ta x All L OX 1. . ombard II(312) . I. 60148

627-3540
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o

.~ .~. .... .. ( ~• •• ••r.- •· ... ..- .• •••• •••
~ ... .... ~. .

~ 0 §
"9-/. BIll GODBOUT ELECTRONICS -C)'t>
~e0 BOX 2355. OAKLAND AIRPORT, CA 94614 0-

o ~oao CpU 3rd prlze~~

We were 1st to offer the 8008 to hobbyists over 16
months ago; now we're setting the pace again with a
powerful new 16 bit microcomputer IC in a 40 pin DIp,

made b~~\JW ' ©02

YOU MAY WIN ONE OF THESE CHIPS - _.. SIMPLY:

1) Reveal the Secret Microcomputer Co.'s true identity
2) Tell us in 25 words or less why you should re

ceive a free chip

If you can convince our jaded judges, in a form suit
able for use in this family (?) magazine, you win.

••
••....

••••
••••
••••
•••••.-0>

•••••••••••••• FI NE PR I NT , ALL ENTR IES MUST BE POSTMARKEO BY JU LY 3 1 AND BE IN OUR
HANDS BY AUG 7 , 1975 ; ENTR I ES BECOME PROPERTY OF BIL L GOD BOUT ELEC
TRONI CS . AL L CONTESTANTS REC EIVE A DATA SHEET ABOUT OUR F I RST PR IZE
FOR THEIR TROUBLE. WI NNER WI LL BE NOTIFI ED BY SEPT " 1975. I F YOU
DON 'T WI N ANYTH ING T HI S TI ME AROUND DON 'T FEE L TOO BAD ; ENTE R OUR
COM ING CONTEST FOR A COMPLETE 16 BIT MICROCOMPUTER KIT . THESE CON-
TESTS SPOTLIGHT PROOUCTS TO BE INTRODUCEO BY US I N THE FAL L OF ' 7 5 . .•

"';:;" SEND ENTR IES TO "BGE CONTEST" . BOX 2355 , OAKLAND AIRPORT , CA 9 4614 . J:;=::
-;:',~~i:: Hi: : =: .: ; ; .: : ; .: : .: : : : : ; : : .: ii : ;; ; .: : .: H : .: .: : H ; I I : : iillilll ; ; : .: .: .: : : : ; : : : : : : : : i : ; : : i : : i i .: ii i i .: r~\';:"~

I
.. · . .. . . _-.I; • ••• • ,

II I IV1Q"7C



il****************************************il *
iC NOW . .. vOU CAN CALL (415) 357-7007 ~
~il FOR MASTERCHARGE OR BANKAMERICARO i
~ ORDERS WITH OUR 24 HOUR TELEPHONE

ANSWER I NG SERV I CE • BeST OF ALL.
...... YOU 'LL TALK TO A REAL LIVE HUMAN
"" BEI NG. NOT AN ANSWERING MACHINE : Bill GODBOUT ElECTRONICS *
.. BOX 2355, OAKLAND AIRPORT. CA 94614 ...

il *iC···················································· ...
iC T H E ANIMAL ON THE FACING PAGE IS A 4K X 8 MEMQRY BOARD. CDM- .4 K X A *
it PATtBLE WITH THE MK-8 AND OTHER 8008-BASED MICROCOMPUTERS . .. .... U *'
iC HERE ARE THE FEATURES' ··ON BOARD REGULATION (OR DIRECT 5 v memory *
~ OPERATION) ··BUFFERED DATA OUTPUTS CAN DRIVE 20 TTL LOAOS-- ~

...... IDEAL FOR DRIVING BUSSES IN NOISY ENVIRONMENTS ··STANDARD d .L

..,... 1 0 0 PIN EDGE CONNECTOR SUPPLIED wITH KIT ··GLASS EPOXY PC boor ....
iC BOARO W/ ALL HOLES BR I GHT PLATED - THROUGH FOR EXCELLENT SOL- *'
iC DERABILITY ··Top QUALITY CLOSED ENTRY SOCKETS PROVIDED FOR · ~1 04 *
it AL L ICS ··ALL .!..NPUTS £. OUTPUTS AVAILABLE ON EDGE CONNECTOR, U, I.... "l. *'
iC CHO ICE OF D OR D OUT ··PLENTY OF VCC BYPASSING IN ALL THE '-''-'. ~
iC R IGHT PLACES US iNG 80TH TANTALUM AND DISC CAPACITORS ··FLEX- *'
it I BL E ADDRESS ING *'
iC AL L TH I S FITS ON A 6.5 BY 9 .5 I NCH PC BOARD, AND COSTS HALF- *'
: A-C ENT PER B IT. CONV INCED? ~

~•.....•.•••••••••••.••••••••.••••••••••••••••••••••.....••••.•••..••••••••••••••••...••••.•~

t 4 Q~Qd !:'o?R C ••••••• CRN WI;;; :
£0 M 0 PROGRRM~
£0 0 I;;;ROMs? :
t 1 6 ~"VUpJJ ~
~ while they la6t SOCKETS ~ *
iC 11R@ S OC KE T T O YOU! WE MADE A S P E C I AL P URC HAS E OF P C 1C..2\1

0ke...
~

~ ~ MOUNT SOLDERTAIL SOCKETS, INCLUDING DISCONTINUED U uS, *'
"""(ii)l2i")((\)fl.-.. TYPES AND A LOT OF 14 PIN SOCKETS THAT REQUIRE 17,0''"' *
~~l1>~LUJ HIGHER THAN SPEC INSERTION FORCE . BRAND NEW FROM 't~ ~S. ~
~ A LEADING MFGR OF TOP QUALITY IC SOCK ETS. e G. *"
£r.:>I<:lll1trC:>lli~s :G:4=P~:CD PCA :::$:~::ACTS :T:O=p::IGHT TI:/:~~:: i
t~ead6et05q.c)5 ;;: : : ~ l ~ ; :: : : ~ ~D~."=~~ILE SD;~~~~:9S 1
it T 28 PIN S/S1.95 G 40 PIN 5/S2 .95 "'"

~ ••••••••.•••••••••..•••.••••....••••....•••••......••••...•••••~

t ~D~@IT ~ g :il ~ *iC If you like what you see Residents of Louis- We'll be car- :
~ in this ad, remember it's ville, KY or vicini- rying Craig
it only the tip of the ice- ty can obtain any of Anderton's

berg. Send name + address the items in this ad book on elec- *'
it + stamp to find out about from Steve Roberts at t r on i c pro- ,.
it all the other good stuff Cybertronic Systems. j ects start - ,.
it FOR SWITCHBOARDS , AIRCRAFT . we sell at rid iculously Say you saw it in 73 ing Nov. I; ,.
it HAM, CB, TELEPHONE SYSTEMS. l ow prices . watch for it . *'
~ LIGHT, DURABLE , ADJUSTABLE . .......
..,... HAS BU ILT- IN MIC AWLIFIER . TERMS AtID OTHER FINE PRIN T: ADO 50c TO ORDERS UNDER ~
., COMPLETE A/'() REAOYTO GQ--- $10. CAL IFORNIA RESIDENTS ADD TAX. SORRY , WE CAN'T ..,..
il lX'C(K)ITI~LLYGl..JAR.AJ'lTEED. PROCESS ANY COO ORDERS. CUSTOMERS OUTS I DE THE U. S.: *'
~ LIMITED ClU.ANTITY: WE SPEAK YOUR LANGUAGE (IF IT'S FRENCH OR GERMAN). *
il****************************************

,
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Desk top calcula tor bv well
known mfgr. These are rejects, 8
digit, 4 function, liquid crystal
display . Fully assembled, some
factory reject, some customer
returns. Most are repaired in a few
minutes . Sold "as is." Ship wt 3
lbs.
AC model $10 each 3 for $26.50
Battery portable model $11 each
3 for $30.00

COLUMBIA 4 CHANNEL sa
Solid state sa 4 cha nne l adapter, 2 amps bu ilt
in. Dec odes 4 c ha nnel or sy nthesizes 4 c ha nnel.

$20.00

LED READOUTS 5/$1.00!
The price is not a mistake. We have so me hobby
var ie ty with so me segments ou t. Ukinbuyem
for as lo w as 5 for $1 .00

DUAL 16 BIT MEMORY
Dua l 16 bit memory, seria l MOS by Phik o TO·5
case, brand new with 2 page specs.

# PLR 532 $1.00 each $10/1 2

SINGLE CHIP ASCII ENCODER

A hot item today . We furnish full data booklet
with each order. $10 each 3 for $25.00

8 CHAN MULTIPLEX SWITCH
SoJid state 16 pin IC MOS. 8 channel w/cutput
enable co ntro l & one-of-eight decoder in chip.
With data . Fairchild 3 70 5. . .$5.00

RC OSCILLATORS

16 pin IC ch ip co ntai ns 4 RC osc. Ideal fo r
touch t o ne e ncoder. TCA 430.. .$5.00

PHOTO·STROBE
Made for Instamati c bu t useful on a ny camera
w it h instruct io ns provided. Info also on tri ck
uses, au to motive st robe, slave strobe, automo
tive strobe , Psychadeli c re petitive strobe, etc.
Complete wit h cha rge r & Nick el Cad miu m
batteries.

$9.00, 3 for $25.00

Beautiful A M· F M Stereo Multiplex radio s made
to sell in the ove r $ 100 range. Picture sho ws
typical unit. So lid sta te. AC cowered . made for
fa mous US man ufacturer . Ship wt 10 lbs.
$35.00

AM-FM RADIO

For console installation, w/ face plate , no
kno bs. Stereo ampli f iers for tape o r tu rna b le
playbac k. $15.00
Pair of match ing speakers w/x fmrs fo r above

$5.00

CALCULATOR CHASSIS

Fully a ssembled poc ket calculator chassis with
calculator ch ip . Uses LED readouts not includ
ed. $5.00

BELLTONE PAGER

Genuine "Ma Bell" be lt cl ip
radio rece iver beepe r. Pic ks up
specif ic rad io sig na ls in 35
MHz area, e ncoded by internal
reed encoder . Seems to be a
,. natura l" for construction
jobs, in-ota nt calling. An inter
est ing experimental gadget.
Self contained antenna, adjust
able coding by shifti ng wires
o n codi ng module .
!;SP·125 $5.00 each,6/$25.00

188

Please add shipping cost on above.

P,O. Box 62
E. Lynn MA 01904

FREE CA TALOG

73 MAGAZINE



KEYBOARD $35.00
One of the nicest key boards we 've found. Mounted in
modern design wood grained enclosure for desk-top use.
Magnetic reed relay bounceless keys witches, Encoder board
mounted wit hin. Fine Biz. fo r Morse Code Generators 
TV Typewriter - computer terminal s, etc.

7 Ib #SP-153L $35.00

........._- .........

GENERAL PURPOSE POWE R SUPPLY
Well designed transistorized, regu lated power supply w ith
many uses. Each voltage adjustable by pot. Each voltage
fused. 115 volts ac inpu t . Output (minu s) 12 volts at 1/3
Amp, 12 volts (plus) at 3 A mps, 6 vo lts at 1 Amp. Three
output voltages. Many uses ... as battery charger, op amp
(plus & mi nus 12 vol ts I, 5 volt loqic (adjust 6 volts to 5
volts}, opera te you r car radio , tape player, CB set in t he
house, etc. A co mmercially built supply for less tha n t he
price of kit .

10 Ib # SP-152L $ 12.50 5/$50

AIR COMPRESSOR $22.00
Diaphram co mpressor brand new surp lus from t he com
puter industry. Built-in 115 vo lt ac motor bal l bearing for
long life. Puts out 17 PSI wit h volu me 0.7 SCFM. For
general paint spray ing, air cleaning, bubbl e bath for PC
etching tank, etc. Many uses i n lab or home.

14 Ib #SP-148L 522.00

ANTIQUE SOUNDE R
Takes you back to t he Pony Ex press days. A genu ine
ant ique relic dat ing back to t he old days. A real beauty,
poli sh ed brass, wood base, bright and shi ny new despite its
age. In origina l packing as issued to the US Navy Dept .
Already wo rth more than our aski ng price. Makes an
unu sual gift or desk to p conve rsation piece for the man
w ho has almost every thing.

#SP-115 $1 5.00 2/$25.00

SPERRY 9 DIGIT DISPLAY $2.50
180 vo lt 9 d igit, 0.25 inch height characte r. Bra nd
new and we include free w it h each. th e $1 .50
m ating socket. The price an astou nding new
low . .. 52.50

#SP·145 $2.50 5/510. 00

Please add shipping cos t on above.

FREE CA TAL OG
P.O. Box 62
E. Lynn, Massachusetts 01904

JU LY 197 5 189
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$ . 90
$1.10

MRBIO Rectifier SOV lA

25K Trimmer
PRINTED CIRCU IT BOARDTYPE

EACH $. 20 10 FOR $1.50

~
Rectifiers

VARD FU l l-WAVE BRIDGES
VS447 2A 4QOV
VS647 2A 60QV

-12 t urn tr1mpots whi ch plug
into a DIP socket

-5K and 200K
- I;;" x ~" x ~"

-4 leads spaced .3" x .2"
Each $1.00 10 for $8. 95

~ Dale Trimmer12-PIN DIP
Three di 91t s wi t h ri ght-hand dec1ma 1
Plugs into DIP sockets
Simi la r to (L ITRONI X) Dl33?
Magnified dig it a pproxi matel y . 1"
Cathode for each dig it
Segments are parallel fo r mu ltiple

operation ~--j~iJii1[lii-6~;~r-i-"':::"..i~~~:il~~=~~2i=IJ:~==~5-10 MA pe r segment
EACH $1.75 4 (12 DIGITS) $6.001

m 7-Segment Readout

RCA Numitron
EACH • •••••• • •••. $ 5.00

SPECIAL: 5 FOR $20. 00

DR2010 "'''SHEET
SUPPLIED

1024 Bit Memory
1024 Bi t Ful ly Decoded St at ic HOS

Random Access Memory LED's

t AMP RECTIFIER
EACH $ .15

IN4007 lKV PRY
SALE 10 for $1.00

--1=::::: _ -

MAN 4 7-Segment, 0-9 plus letters.
Right-hand decimal point. Snaps in 14
pin DIP socket or Molex. IC voltage re
quirements. I d ea 1 for desk or poc ket
calculators :

MVSQ Red Emitti ng
10-4 MA @ ZV

Gl;" :
MVS024 Red TO- 18
High Dome cK

MVIOS Vi si ble Red
5-7MA @2V

$ . 35
10 FOR $2.95

$ . 30
10 FOR $2.50

EACH $1. 20 10 OR MORE $1.00 EACH

C04001
C04002
C04011
C04012

CMOS
s .45 C04023

.45 74C20

. 45 74C160

.45

$ .45
. 65

3.25

3-Amp Power Silicon Rectifiers
MARKED EPOXY AXIAL PACKAGE

PRY PRICE
100 $.10
200. . . . .. .15
400 18
600•.....• 23

PRY PRICE
800 .. ..•. $.JO
1000 40
1200 50
1500. , 65

Boards supplied separa tely @ $2.50 per di9it.

LINEARS
Precision timer........... .. . ........ .90
Phase l ock loop DIP•••••..... .. .••.•. 2 .95
Phase l ock loop OIP...•.... .......... 3.00
Phase l ock loop ..•.... .......... 2 .95
Function genera tor TO-5 .. .. ......••.. 3.50
Tone decoder TO- 5.•..•... . . .......... 3.50
Popular Op Amp DIP••........ .... .•.. .. 40
Voltage compa rator DIP . •.. .......•.... 60
Dua l comparator DIP••.•. ... . .....••.. . 45
Precision voltage regulator DIP 1 .00
Op amp TO-5/MI NI DIP . . . . . . . . . . • .. . . . . . 45

748 Dp Amp TO-5..... . 80
CAJ018 2 Isolated trans is tors and a Darling-

ton-connected trans istor pai r 1.00

eAJ045 5 NPN transistor array ...•.•........• 1.00
LMI00 Positive De regu lator TO-5 1. 00
LMI05 Voltage regula tor .•...•..•....•...... 1. 25
LM302 Op Amp voltage foll ower TO-5 . . . . . . • . . 1.25
LMJ08 Op Amp TO-S. . . . . . . • • . . . ..... . . . . . . . . • 2.00
LMJ09H SV 200 MA powe r supply TO-S .... . . . • . . 1.00
LM309K 5V lA power supply module TO-J •.. ,.,. 1.00
LM311 Comparator Mi nt I•••............. ... •• 1.75
LM370 AGe amplifier." • .•• ,., 1.75
LMJ80 2-Wat t Audio Amp•..•....... . . . .. ....• 1. 75
LM1S95 4- quadr ant multipli e r .. .............• 1.70
MC1S36T Op Amp 1.35

NE555
NE560
NE56I
NE565
NE566
NE567
709
710
7ll
723
741

7400 .20 74H51 . 2S
74800 .30 7453 . 20
7401 .20 7454 . 20
74801 . 2S 74L54 .2S
7402 . 2S 74L55 .2S
7403 .2S 7460 .l&
7404 .2S 74L71 .2S
74H04 .30 7472 . 40
7405 .30 74L72 .60
7406 . 40 7473 . 35
7408 . 30 74L73 . 75
74808 . 30 7474 .45
7410 .20 74874 .75
7413 . 75 7475 .80
7417 . 40 7476 .55
7/020 . 20 74L78 .70
74L20 .30 7480 .50
74820 .30 7483 .70
74H22 .30 7489 3,00
7430 . 20 7490 1. 00
74H30 . 30 7492 . &5
74L30 .30 7493 1. 00
7440 .20 7495 . 65
74H40 .30 74L95 1. 00
7442 LOO 74107 . 3 5
7447 1. 50 74145 1. 25
7450 .20 74180 1. 00
74850 . 30 74193 1.50
7451 .20 74195 .65

7400 Series DIP

DieDE ARRAY 1O-1N914 silicon
signal diodes in one package. 20
1eads speced . 1"; no comon connec-

tions.
EACH .... . $. 29
10 FO R $2.50

$2 .49
$1.00

$12 .9 5

a-Pin $ .22

14-Pin $ .26

16-Pin ,_ $ . 30

24-Pin $ .75

40-Pin •... .•.... $1.25

High Quality PCB
Mounting IC Sockets

a-P IN , 14-Pin . 16-Pin and 24-Pin PCB
mounting ONLY--no wi r e wr ap sockets.

Money ba ck guara ntee
on all goods :

All Ie '. are new and f u lly t e fOte d. Le ads
are plated wit~ gold or solder. Orders
fo r $5 .00 or more wi l l be Shipped p repaid
Add S .55 for handling a nd pos t age f or
.~ller order,,; r e s i de n t s of California
a dd ules tax . Ie orders a r e sh i pp ..d
wi thi n 2 workdayB--kitB ar.. Bhipp..d wi t h ·
in 10 days of receip t of ord e r . $1 0. 00
minimum on C.O.D .'s .

Ma i l Orders to, Phone
P .O . Box 417 27
Sacramento , CA (91 6) 334-21 61

95841

BRBYLOn
ELECTROniCS



SALE PRICES GOOD TILL SEPT. IS, 1975

M ICROPROCESSORS!
ROMS! RAMS!

MEMORIES!

o 8008 M icroproces sor $44.00

0
0 8080 Super H0 08 250.00

2102 10 24 S lat ic RAM . . .. 3 .9 5

B1101 2 5 6 b i t HAM . . . . . .. 1 .50
1103 102 4 bit RAM. .. . . • 2 .95

o M MS260 1024 RAM . .. . •. 2 .95o MMS262 2 0 48 b i t RAM . . . 6.50o 2513 Cha r acter g .."erato r . . 1 2. 50

~
D MMs203Q Erac..able PROM . 19.95

M M 5 2 02Q E <ac ....ble PROM . 19.95
1702A Ecac eab l.. PROM 1 9. 9 5
8223 Program mable ROM . . 2.95

0 5 5 5 T'm., P OSTAGE

5°5" a 0.0' STA M P
o T4> MO BILE

2 to. $' M IKE
Sal,- )10 0<1 rill

see. 15~ 1975 S P KR
This uni t is not advertised

a nywhere l Made for
Moto.o la Co m m u nications at
t he original coM of $ 4.5 0
each ( fo r inse.tion in t hei r
W alk i .. T a lk ie P r og ram ) ,
It' ll .. 60· o h m im p MIK E.
It 'll " n excellen t s peake r
t o o . coverin g bro..d r anlte

0$ 1 98 in sou nd. E d remely w ell ·
• m ad.. .

SCRSI TRIACS!
QUADRACSI

lO .Amp power
T.b PI_stle Units

PRY s.'. ,1,tO li
o 50 " .75o 100 .9 5o 200 1 .25o 300 1.50o 400 1 .98o 500 2.25o 600 2 .50

EAS Y TO PU T TOGETH ER! 'Io u b~t It i. .. ima llin..
n" ' . ' ;" 0'". upa~i'o,", hut i. O....V RtQU'RtS .1:
CHIPS a .... a lIttAOOUTI flow· . 'hat I", . imp lie i. y! Th~

2 M. mory k~ ya a,~ ~'S M~m", y S")1a ",~ and MR
M. mo, y R~eall ( ,~" u i ,u v~,y Iittl~ .0IdHi_If) , 'f'h~

d i. p la~ " "0" k.y i. '0 cono.,v. ba.. . 'Y lif• . Yo",
di.,.lay on l>."~ 1 aho•• 01T 2.~ a. eo nd. nit ... . h. la • •
' l>~, a"on . By d<op,u.iolf ..,, " k~y, .h~ di •.,lay i.
' ' '' u, ..dl l ·. .. 6 S e.1l batt",i... R.d d.eima l a pp.."
on l~ ft to . ho ",· wh.n httHi.. n",d '~l>la"."..n\ " ,
. ha ' ,, ' " '" II .. ]leel"al . Cln" Co..atant, 1'........0.. nd
. ,ithm." c b y '~d. whi", and hi". eolo,• . Li",h' '''' i, "' .
ooe k ~ , . .... ,~ .,~ a 3 • U N at b.ck .id.) • I I . "
I",nt aid.. 01 an.. ol. , diaplay pan..1 hlack ea ',. Nifty ; C::,-;;;-;;-:;-"':;_ ,'_ -'-_ -'--'--'-"':;c.;C
un't 10' bu. in. .... . eh""l. hom.., and 10. ,h. yoon.. . ' .....
-< lop , ln'o . oy l.oek .., . hri~ lc..~ with ua• . [ • • y·,o ·
ood. .. 'and .,iNoral ;na"o~tion booklet and how ·",·
" ••·h"o k. AC/OC tool
lilT ...CLUOIES, c..~, 2 2 ·k.y k~ Y h<:>a ,d ki,. ON.On·
. w" "h (put 01 keyboard ! PC board , d,iv • • and m~m"n
ea ie" l. ' ''' ~hi .,• . 9·d ,,,it ..bubhl .... mun,fi.. L E Il a"a v.
a.,a,· cabl•. AC ada"t ... iaek '" wi... . batt..y cas" 6
ba ttery eonl di• .,lay. in oeti'JD aod .,le'",al .,...,.l.y.
a' '' 1> 'oM"","on l>ookl .

KIT

. ·"....c:tlo..
Arlt"metle

a .1::1 KIEYSI

LED MITY DIGIT "DCM'S,r

INPOLY PAKS SMASHES
~ALt:lJLATOR-PRICES

o
~,.

.... 11 _..... .....

It·.. the easiest multi
function kit today!
• DOUBLlE MlEMORY
• P erCe .. t , Constant,

Dlsplar Re sto.e

9·FUNCTION, a·DIGIT
MEMORY CALCULATOR

LOWEST PR ICES

U.S.A .!

'"lli/fital Coonlio /f Modol ... .. out.,u·
I" rm "Dy o ther DCM OD the market today. Mor.. I.... ·
turea than eve. be lo..'! Not g ....ou•• no t ineande . cenu ,
n"t ni xie b ut the mode,n L"D. Ch......e l rom lIoch famo us

58 88 manolaclu,~ra aa Monaa n to 's MAN· I , MAN·4. Lit .onica
• 707 and 704. Opeoa's SLA· l Hhe I ... t 4 havina- eh.rae·

Rf"AI>OI 'T . . k tu he;a- h' s 0 1 0.33 ..t no e xt", charlle /. "ach k;t in·
o 1 .~~a~: i:::..:':'",. c1..d.~ 3x2". .,.c board with fing ers for a FREE ed..e
0 l alo ._.....0 eonneeto• . x,de.m ou n" n.. d ,l' lIoc ket. LEO rudo ..t o f
0 7 0 7 . . :13, ": U,,_I.. you, choice, r~a i st o.s , 3 IC 'a , and Molex Connector.

R7 0 ..U 'JJIo Lit._lea (thix ELIM INATJ,;.'> s n LOt: RING YOIJR Ie'. I ..,.dLM•.l. :n.:0-_ bookIe •• INC ..UDlES P.C. EDCI: CO"NECTOR _ "!tlnl
0 "'. "64" •. "'0 Pin· f",·.,in MAN. i , ·· P in . l or· p in M"' N , e l.e. eh ar .

o

$1.95

XENON
FLASH
STROBE
TUBE

"BLASTAWAY"
ON l N4 0 0 0

RECTIFIER PRICES
T)I~ PlY Sala

I] lN4 0 01 5 0 1 0 Ie.- 45eo lN4002 10010 lot" S Seo lN4003 2 0 010 l ot" e s c:o lN4 004 40010 l o r 7 &e
o lN4005 600 1 0 lot" S Sco l N4006 800 1 0 tor 99c:
o l N4007 100 0 10 ' or l .2 9

POLVPAKS

C LOCK C H IPS O N A " D IP"

- k.. ney·B ac
o RAMTEE

GU" II ' t entS
00 a

P .O . B OX • • 2.1, L Y NNFI!:LD.MASS.0&9.0

Ta.m., a<ld p ,,~ t"lt"e R. t ad , n .. t a o
Phona Ord.. r s : Wakefield . MaliS. ( 6 17) 24 5·3829
Rat.lI, 1 6 · 1 8 Del Carmine St. , W ..kefie ld , MilS,. .
(off W ater S t.e e t) C .O.D. ' S MAY BE PHONED

o 20c CATALOC f iber Optics, ' ICs', Semi 's . Parts
MI NI MUM ORD IER - $ 4,00

WITH DATA S .. t IETS

MM5311 6'dlclt 28·PI..
MM5312 4·dlall 24·Pln
MM5313 6·dl.lt 28·P1n
MM53 14 a·dlglt 24·Pln
MMS316 4-d illlt 4 0· Pln, . Ia rm

MMS:ll.·... no .1.i'~m:..._-riiA'i'i*ii~i'====::::

$ .29
.2'
.2'

2 .50
.2'

1.98 0
.5 9 0
.59 0
.2' 00.2'
.6 9 0

1.98
1 .98
.6'

1.75
1.98
.6'

1.98
1.98
1.70
.2'

1.50
.3 4

3.95
.8'

1.65
2 .90
.6'

3 .95
1.85
2 .45
1.90
1 .90
1.50
1.50

.1 '

.1'

2.' 81:========~=-=---"::"2 .98
2.98
2 .75
2 .50
3 .25
1.75
.4'
.4'
.4'

3.10
3 .10

INDUSTRIAL SPEED CONTROL 0 54.95
A $3 0 i t e m from a .E. Model 6 3 3A (made fo, Xerox !
t ha t cont r ols h o m e . a ho p and indust,ial lighting t o o ! A
very e laborate ci r cuit tor con t r o l\i n a- n , ,,!,y electrica l
a nd electronic de v ices . E as ily con t r ols s p e ed s o f elect r ic
d ri ll s. b . ... sh ty p e motors . e tc, 1 1 5 " a e . rate d a t 1 10 0
w a tts , With varia b le sp ee d o r d imm ing con t r o l in
h e avy.duty .. Iu m in u m Case. 3 x 2 3/ .. x 2 . Wi th diagram
a n d h o oku p".

o CD4000A E
o CD4001AE
o CD4002AE
O C D 4 0 0 6 A E
O C D 4 0 0 7 A E
D C D 4 0 0 8 A E
o C04009AE
o C0401 OAE
o C04011AE
o C04012AE
O C D 4 0 1 3 A E
o C040 14AE
o C04015A E
o C04016AE
O C 0 4 0 1 7 A E
o C04018AE
D C 0 4 0 1 9 A E
O C 0 4 0 2 0 A E
O C 0 4 0 2 1 A E
O C 0 4 0 2 2 A E
O C 0 4 0 2 3 A E
O C D 4 0 2 4 A E
O C 0 4 0 2 5 A E
O C 0 4 0 2 6 A E
O C D 4 0 2 7 A E
O CD4028 AE
D C 0 4 0 2 9 A E
O C 0 4 0 3 0 A E
O C 0 4 0 3 3 A E
O C D 4 0 3 5 A E
O C 0 4 0 4 0 A Eo C04041 AE
O C D 4 0 4 2 A E
O C 0 4 0 4 3 A E
O C 0 4 0 4 4 A E
o C04049AE
O C 0 4 0 5 0 A E
O C D 4 0 5 1 A E
O C D 4 0 5 2 A E
o C05053AE
o C04055AE
O C D 4 0 5 6 A E
o CD4060AE
o C04066 A E
o C04069 AE
o C04071AE
o C04081AE
o CD45 1 8 A E
o C04520AE

BUY ANY 10
TAKE 15%

.........: : .
BUY 100

TAKE 25%
o SN74122 .4 8
D S N 7 4 1 2 3 .85
D S N 7 4 125 .5 9
DS N 7 4 1 2 6 .5 9
O S N 7 4 132 1.7 5
0 S N 7 4 1 4 0 2 .10
O S N 7 4 1 4 5 1.0 5
O S N 7 4 1 4 8 2 .2 5

D S N 7 4 6 2 $ .22 0 S N 7 4 1 5 0 .9 8
O S N 7 4 7 0 .2 9 O S N 7 4 1 5 1 .75
O S N 7 4 7 1 .4 9 O S N 7 4 1 5 3 .9 0
O S N 7 4 7 2 .2 9 O S N 7 4 1 5 4 1.3 5
O S N 7 4 7 3 . 3 6 O S N 7 4 1 5 5 .9 5
O S N 7 4 7 4 .36 D S N 7 4 1 5 6 .95
O S N 7 4 7 5 .5 9 O S N 7 4 1 5 7 .95
O SN 7 4 7 6 .3 9 O S N 7 4 1 5 8 .9 5
O S N 7 4 7 8 .79 O S N 7 4 1 6 0 1.35
O S N 7 4 8 0 .52 O S N 7 4 16 1 ' . 2 5
O S N 7 4 8 1 .99 O S N 7 4 1 6 3 1.3 5
0 5 N 7 4 8 2 .8 9 O S N 7 4 1 6 4 1.5 0
O S N 7 4 8 3 1.25 D S N 7 4 1 6 5 1.5 0
O S N 7 4 8 5 1.25 O S N 7 4 1 6 6 1.5 0
O S N 7 4 8 6 .3 7 O S N 7 4 173 1.4 5
O S N 7 4 8 8 3.95 O S N 7 4 17 4 1.3 9
O S N 7 4 8 9 2.45 O S N 7 4 175 1 .3 0
O S N 7 4 9 0 .59 O S N 7 4 176 1.2 0
O S N 7 4 9 1 1.10 O S N 7 4 1 7 7 1.2 0
O S N 7 4 9 2 .5 9 O S N 7 4 180 . 9 ~
O S N 7 4 9 3 .5 9 O S N 7 4 18 1 2.9
O S N 7 4 9 4 .95 O S N 7 4 182 .7 4
o SN7495 .79 O S N 7 4 184 1.9 8
O S N 7 4 9 6 .7 9 O S N 7 4 185 1.9 8
O S N 7 4 1 0 0 1.40 O S N 7 4 1 9 0 1.40
O S N 7 4 1 0 4 .4 4 O S N 7 4 19 1 1.4 0
O S N 7 4 1 0 5 .44 O S N 7 4 1 9 2 1.2 5
O S N 7 4 1 0 6 .5 2 O S N 7 4 19 3 1.2 5
O S N 7 4 1 0 7 .44 O S N 7 4 1 9 4 1 .2 0
O S N 7 4 1 0 8 .8$ O S N 7 4 1 9 5 .85
o SN74112 .8 9 O S N 7I4 1 9 6 1.8 0

13 89 O S N 7 4 1 9 7 .90o SN741 . O S N 7 4 199 1.7 5
g ~~~:g~ ::: O S N 7 4 2 0 0 4.9 5

a.VOLT NICAD
o $4.95 POWlER PAil

, ~ 4 "A" c~n nic ad
Inc uuU d '0 a-in
batte ries t,ooke UP I
you 6·volU fo r "ll..~y~eba~.

<l,y ..ses. The ""s
~::ies made. Reeha rlt"eable ,

$ .16
. 1 6
. 1 6
.1'
.1 '
.1'
.3'
.3'
. 1 '
.1'
. 1 6
.2'.ee

1.65
. 3 4
.3 4
. 1 6
.4 '
.2'
.2'
.2'
.2'
. 1 6
.2'
.4'
.3 4
.3 4
.1 6

1.00
.1.

1.25
.8'

1.15••••••.1 6
.11
. 11
.1 1
. 1 1
.2 2
. 11

!ouchK EY BO A R D KIT 0 $4 9STone •
Kit i n c l udes 4 x 2 1h " G ·I0 g l.... s etch ed pc b oard ,

w ith 10 OAK "lImoot h t o u c h" white key" w ith black
numerala. plu" d iagram on "touch t one e ncoder" . M akes
m llny " k e yboard " y"t ern,," readily a v a ilable , O~ to.9

o Same as above except uses MAN·6 .... $9 .95 Ch•••cter 51..., 0.8

] S N 7 4 0 0
] S N 7 4 0 1
:J SN7402
:J S N 7 4 0 3
o SN7404
o SN7405
D S N 7 4 0 6
o SN7407
o SN7408
o SN7409
O S N 7 4 10
D S N 7 4 1 1
O S N 7 4 1 3
o SN7414
o SN7416
o SN7417o SN7420
o SN7412o SN7423
o SN7425
o SN7426
o SN7427
o SN7430
o SN7432
o SN7433
o SN7437
o SN7438
O S N 7 4 4 0
O S N 7 4 4 1
o SN7442
o SN7444
o SN7445
o SN7446
o SN7447
O S N 7 4 4 8
o SN7450
o SN7451
O S N 7 4 5 2
o SN7453
o SN7454
o SN7455
D S N 7 4 6 0
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YAESU FT-l 01E TR ANSCEI VER

o'W', more radio

e
ny.

PE P. Globe-circl ing power on CW
and A M. 160 to 10 meters range.
0.3u V receiv ing sensitivi ty . And
one very impo rtant feature you never
want to forget is the famous Yaesu
war ranty, strong dealer network and
conven ient serviceability.

If you 're a ser ious amat eur,
you 're always looking for more rad io .
And the FT-101E is just that. $749'
buys you a m ill ion bucks worth of
enjoy ment. See your Yaesu dealer
or wr ite for our ca ta log . Yaesu
Musen USA , Inc. 7625 E. Rosecrans,
No. 29, Paramount, Ca lif. 90723 .

froDl
radio COIlt

A re Yaesu's FT-101's the finest al l
around transceivers in the wo rld?
Yes - and now t he best is even
better. The new FT-101E includes
a potent R. F. speech processor. PIus
improved, easy-to-use lever sw itches.
A more refi ned clar if ier con tro l
fo r push-button, independent
clar ifier operat ion. T here's also a
160 meter crysta l included without
extra charge.

And all the other featu res tha t
have made the FT-1 0 1 ser ies of tran
sceivers among the wo r ld's most
popularare still here: 260wa tts SS B

' n -I Ol EE (less
processor): $659.



FM-VHF

The worlds most complete line
of

kits and equipment

TX144B Kit. .
TX144B W{T •
TX220B Kit .
TX4 32B Kit . .

exciter - 1 watt - 2 meters
rKtOfy wired .••. .•• . .• .
exci ter - 1 WOIU - 220 MHz
e",iter - NEW - 432 MHz

29.95 I
49.95
29.95
39.95 I

PS3 Kit . •.
PSl 2C Kit ••

PSl 2C W{T
PS24C Kit .

PS24C W{T

power supply regulator card
12 amp - 12 vol t regula ted
power supply w/ca!'>e
fa"ory wired _ . ••• • .
24 amp - 12 vol t regulated
power supply wl,a!'>e
factory wired . • • • •

8 .95

69.95
85 .95

99.95
114 .95

RX50C Kit . 30-60 MHz rcvr wl2 pole 10.7
xtal filte r 59.95

RX144C Kit . 140-170 MHz rcv r «n pole
10.7 xtal filter .... _ .. . _ 69.95

RX144C W{T . fac tory wired I mounted • • • 114 .95
RX22OC .. .. 210·240M Hz rcvrw/2 pole xtal

10.7 filter 69 .95
RX4 32C Kit •. NE W - 432 MHz receiver ..•. 79 .95
RX FL .•• • • 70DB filter op tio n for all R X-R ecv

(w/exch.) . .. . .... ..... • 9.50

RPT1 44 Kit . 2 mete r - 15 w - comple te 364.95
RPT 220 Kit . 220 MHz - 15w - com ple te 364.95
RPT432 Ki t . NEW - 10 wall - 432 MHz

repeater . . . . . . . - . . . . 399.95
RPT 144 NEW - 15 wa tt 2 me ter

rep ealer - facto ry wired • • • 595.95
RPT220 NEW - 15 watt - 22 0 MHz

repe al er - facto ry wired • • • 595.95
RPT4 32 NEW - 10 wa tt - 4 32 MHz

repeate r - fact ory wired • • • 649.95

CO l Kit 10 chan ne l recei ve xral dec k
w/d iode switch ing . • • .. • • • • $ 6.95

C02 Kit 10 channe l xmit deck w/ switch
and trimmers . ••.... • •. . 14 .95

CO R2 Kit complete COR wi th 3 second and
3 mi nute timers 19 .95

CWID· l Kit NEW - code identifier - 160 b its,
field programmable d iod e matrix 39.95

SC2 Kit 10 cha nne l auto-scan adapter
for RX • . .•• _ • . . • • . • . • 19 .95

Cry stals we stoc k most repeater & simplex
p.llirs fo r 146.0-147.0 . • • .. . 5 .00

·OPLX·144 . 2 meter, 6 cavitv , dose spaced
duplexer - tuned to frequency • 399.95

· OPLX·220 . 220 MHz, 6 cavnv duplexer
tuned to frequenc y ••.. . • • 399.95

SHIPPING INFORMATION : All shipments are F.O.B. Bing·
h.llnHon. N.V . 13902. Shipments will be m.llde by the most
convenient met hod . PtU St include sufficient fund s to cover
'\hipping and h.llndling. Figure shipping ch.llrges on .lI minimum
weight of 2 pounds per unit with the ext;ep tion 01 the
following: PS 12C - 13 lbs.• PS 24C - 25 rbs., Repeaters 
25 lbs.

OTHER PRODUCTS BY VHF ENGINEERING

59 .95
7 4.95

59.95
74 .95

39.95
49 .95

39.95

39 .95

179.95

159.95

129.95

-c;.::::=-
C·

similar to above - 25w ..
Iac torv wired . • •.. • •
lOw in - 40w out - re lay
switch ing . . _ _ . . . . • •
'.lIctory wired ••• . . _ •
similar to PA 1501 H less case.
connectors & swit,hing • • . . _
simuar to above - 25w _ • . .
similar to PA 144115 for 220
MH z •• . .•• . . . • • • . .
NEW - sim ilar to PA 144 /15 ex
cep t lOw and 432 MHz . •.
NEW - lOw in - 140w out
2 meter amp - factory wired
NEW - 30w in - 140w out
2 meter amp - factory wired

tlT1 44 B Kit . .

2 meier - 2 w - 4 channe l 
han d held xcvr ..... _ . .

I

PA2S0l H Kit •
PA2S0 l H W{T
PA4Ql0H Kit .

PA4Q1QH W{T
PA 144/15 Kit.

PA144/25 Kit .
PA220/15 Kit .

PA432 / 10 Kit .

PA140/1O ••

PA 140 /30 . •

I&ut KAIIIIl ICAIIDI
--

masr~ Charge... .....-,.-,
•320 WATER ST . • PO BOX 1921 • BINGHAMTON, NY 13902 • 607.723.9574 \........::::

DIVIS /ON O F BROW ,'liIA\I ELECTRO"" CS CO R P.
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