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the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With 0 db
db-

-Gain compared to % wave dipole
-FCC accepted for repeater application

mechanical
Vertical element-117"

long, 1·1/8" telescopic
to 3/8" 00 high
strength aluminum

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

Connector-SO-239

Wind load-26 pounds
at 100 mph .

Wind survival-1 00 mph.

Completely self-supporting

Mounting-fits vertical --
pipe up to 1-3/4" 00

electrical

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation-at horizon

50 ohm feed impedance

Field adjustable-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. grounding

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

• •

The gain you gain-you gain
transmitting and receivi ng
get both with Hustler!

THE HUSTLER MASTER GAINER

MODEL G6-144·A

15800 commerce porkdrive,

brook pork,ohio 44142
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EDITORI AL B Y WAYNE GREEN

BIG REWARD

BYTE MAGA ZI NE
The response to comouter-tvpe ar

ticles in 73 has been so en th usiast ic
that we here in Peterborou gh got
carried away. I found m yself enor
mousl y interested in the ra pidly
evo lving microcomputer field and
started subscribing to many of the
small newsletters in the f ield . The
mo re I read thi! more enthusiastic I
got . , . and o n May 25th we made a
deal with the publisher of a sma ll (400
c ir culation) computer hobby
magaz ine to take over as editor of a
new publication wh ich would start in
August .. . BYTE.

We figured we cou ld print the first
issues o n our own small o ffset presses
as the magazine gathered steam. We
might run 50CK) copies o f a 24 page
magazine for starters. Within a couple
of days, with the telephone ringing
constantly , we knew we had under
estimated the thing ... it would take
a 10,000 run of 48 pages to meet the
interest. A week later we were up to
96 pages and a 35,000 press run , far
beyond our sma ll print shop facilities

How come all the enthusiasm? Welt,
it appears that just about everyone
who is in any way involved with
computers has a very deep need to
have o ne fo r himself. You can get a
n ice little computer working for under
$500 and use it for a wide range of
applications. You can hook in cassette
recorders, television typewriters, and
te letypewriters. All kinds of goodies
are available surpl us. The appli cations
are myriad ... some are using their
systems to aim antennas for Oscar or

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

moon bounce, some fo r keeping t rack
of their music o r book libraries, some
to index ham articles, some to auto
ma tically print weather satellite
pic tu res, some to automate RTTY
statio ns, some to run their home
secu rity systems, and almost all to
p lay a wide range of games.

Calls come in daily with more
uses .. . one chap has a program to
look for key words in a ny te xt and set
your p rinter going when matter comes
up of inte rest. Suppose you tune in
the RTTY broadcasts of the Con
gressio nal Record every day and scan
it fo r the words " amateu r rad io ."
Others are working out ways to make
use of the one minute phone rates for
a maximum exchange of information,
computer to computer. Remember
that there is no charge if you r com
puter is called and tells the calling
compu ter that it has nothing for
it .. , o r If the exchange is under a
second or two. Ma ny of the com
mercial computer systems use th is
aspect o f the phone system . . . polling
dozens or even hundreds of com puters
through the night and only inter
connecting (with a phone charge)
where there is t raffic to be passed .

Most of the top wri ters in the fie ld
have leaped to help get BYTE going in
good style and articles are pouring
in ... lots of info rmat io n on the pre
sent ly availab le microcomputers such
as the Altair 8800, the Sce lbi 8B , RGS
008A, etc. BYTE will cover inter
connect ing to t hese un its, pe ri pherals,
interfaces, t he circui ts and co n
struction pla ns for building your own

,-------------- --, CPUs. news of all user clubs, news of
programs available and how to get
them, news of all specialized pu b
lications, explanations of all compu ter
rerrrs and ho w the various computer
programming systems work.

In no time at all you 'll be th ro wing
around computer buzz words such as
loader, compiler, assembler, basic,
Dibol , Cobol, machine langu age, byte,
bit, word , flag, and so fo rth .

Computers wil l be addi ng a whole
new dime nsion to amateu r radio _..
you wait and see. Right now you
have the choice of getting in at the
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SSTV co ntest wmner: WB4ECE.
Runners up - WA1NX R, W9N TP,
WB9LVI and G3 IAD.

HOTLINE
HEADLINES
Pacific Telephone brings national
spotlight to 73 Magazine with suit
over circuits in J une issue . Other ham
publishers furious over PR coup.
Citing the circuits in the Inside Ma
Bell series in 73, PIT brought suit for
5100.000. Dealer's immediately ran
out of counter copies of this issue and
subscriptions were up substantially.
Emergency Beacon Canceled. All
further advertising in 73 Magazine has
been canceled by the publisher until
some problems with meeting specs
and customer relations have been re
solved.
aST board votes unanimously to
increase size of the magazine to about
that of Radio Electronics - members
not consulted in this majo r decision 
no benefits to members likely.
Increased size will make for many
problems, few economies. Ot her ham
magazines will certainly be forced to
follow QST in size change. This
appears to be cha nge for the sake of
change.
RFI bill introduced in congress 
HR7052 will regu late susceptibil ity of
home entertai nme nt devices to radio
interference. Get you r congressmen
to push this one.
Sa roe Hawaii convention dis
appointing. Com mercia l "convention"
for profit run by defrocked ham
attracts few despite allure of Hawaii
and strong backing of one ham maga
zine.
Rochester hamfest a winner this year.
Attendance estimated at 3500 
money was a bit t ight according to
exhibitors - possibly due to cash
drainage at Dayton a few weeks
earlier.
Californ ia fights Bell - prohibits steep
rates for insignificant bits of hardwa re
such as answering machine and phone
patch couplers.
ARRL breaks S2 million in 1974.
Despite reported loss for the year (a
small one). cash and stocks are now
totalling nearly a million dollars.
building up steadily. When is a loss
not a loss, IRS?
Wichita Amateur Radio Club has the
most outstanding comment filed on
docket 20282 - reprinted in entirety
in Hotline ::>31. Goes right to the
heart of the matter and lays it on the
line.

WANTED
We're getting up to here in o ld files

and would like to start microfilming
the stuff. On the odd chance that
some reader has a microfilm or micro
fiche camera. film processor and
reader system available . . . hopefully
at a bargain . . . this notice is given.

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

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

instructions to the circuits . . . or it
can be typi ng on a Te letype key
board . . _or data from a tape cas
sette . . . or punched tape .. . etc.
There are a raft of "languages" used
to put the instructions into com
puters _.. basic, machine, fortrans.
cobalt, diabolic, assembly, and
others . . . many others. You are going
to be learning some of these lan
!1Jages. The chances are that you will
eventually get familiar enough with
them to actually understand what you
are talking about.

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

The prices on this stuff will be
much like those of hand calcu lators
and digital watches . . . relat ive ly high
at first and then dropping rapidly as
more and more peop le find out where
the action is and volume picks up. I
remember all the resistance I ran into
in 1948 when I wanted to buy a
television set . . . they were very ex
pensive ... about $750 for a 10"
black and white set by today's
dolla rette standards ... turned out to
be one of the best investme nts I cou ld
have made . . . years of entertain
me nt . .. and I got to see all those
fantast ic early programs you missed. I
bought one of the fi rst t ransisto r
radios too ... a Regency ... expen
sive ... and I never regretted it . You
can miss a lot of fun waiting for that
price to drop.

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

MORE BAD NEWS FOR OT,
The "W' clan are in for another

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

And what is coming up .. rap
idly ... is a whole new technology
that we are all going to have to
accommodate, whether we like it or
no t. It's them ICs what done it to us.
Whe n I was a youngster I used t o
wo nder why they didn't make micro
circuits .. . now I see why . . . t he
whole thing has gotten comp letely out
of hand and is taking over .. . they
never should have started. Massive
monol it hi c in teg ration . .. micro
putia nism gone berserk .

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

If you are shifting around uncom
fortably , thinking that well. shucks,
sure ... you can bone up on digital
stuff and get it straight about those
damned nand and eitheror gates. you
are in for a ghastly awakening. They
are building thousands of transistors
into those ICs these days and what has
developed is a whole new approach to
dealing with the situation. It's called
programming ..• or software, if you
prefer the computerese buzzword
This is the system by which you can
get t hese incredibly complex little
black boxes with those funny centi
pede legs to do something usefu l for
us.

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

begi nning of a fantastic new hobby or
waiting and trying to catch up later
urt, First issues of BYTE will be as
rare as early issues of 73 ... you 'll
see.

BYTE will be 51.50 per copy,
subscription $12 per year, and a
Charter Subscription is only $10.
BYT E, Peterborough NH 03458.
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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.

4

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

73 MAGAZINE
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MULTI-2000

SPECIFICATIONS
RECEIVER SECTION:

• Sensit ivity :
FM: 0.3uV for 12 dB SI NAD

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

Noise Figure less t han 3 dB
.1 ntermodu lat ion :

Third-order intermodulation products
reduced more than 70 dB below o ne of two
RF test signals within the RF passba nd.

• Crossmodulation:
Better than 80 dB

• Selectiv ity:
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
• Spu rious 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 k Hz.

GENERAL:

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

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235 , TORRANCE , CALIF. 90510· (213) 375-9879
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BE MY GUEST
Vis iting vielL" from arou nd tir e globe.

7

HOW TO GENERATE
YOUR OWN INTERFERENCE

In the past year, WR2ABU has been
plagued with incidents o f malicious
interfere nce, ill egal stations with
obscene " traffic" and other harass
ments. Dick 's phone has bee n ringing
off the wall with members demanding
that "The Club" do something about
it . Well , the Club did. An unnamed
Committee was established with the
purpose of track ing down the offe n
ders. It was unnamed because we were
well advised to keep t he Commi ttee's
activities, methods and identities a
secret.

The Committee's investigations pro
duced results in an amazingl y short
time. In several instances surveillance
cars monitored illegal transm issions
f rom right next door to t he offending
source. Names and addresses were
obtained. Every new call on the air
was investigated via FCC files.

It is not the purpose of this article
t o talk about the Committee,
however.

Most of the offenders turned out to
be part o f a " hate ham rad io group"
consisting of a group of Citizen's band
operators. Although the evidence was
overwhelming, I couldn't help but
wonder why they would hate us. What
do they have against amateurs? Since
t heir interests so close ly parallel ours
does it not fo llow that every CB
operator is an asp iring amateur opera
tor.

For me the answer was not long in
coming. All I had to do was listen to
the repeater fo r a couple of days.
Whenever someth ing bad comes up
the speaker blames it o n "those
CBers" . When something deroga tory
about an operator is called for (7) he
is called a CBer. CBers are ridicu led,
scorned, taunted and verbally abused

A
Some of the largest problems the

SCRA elected officers and appointed
officials have had to contend with
ove r the past t hree years have come
from with in the ranks of our own
membership. The systems whose idea
of support is to agree with yo u only as
long as you agree wit h them; those
systems who wave their f lag of SCRA
membership as though it gave them
divine right to do as they please; those
systems who bend and twist every
'NOrd in an effort to subvert t he very
job the SCRA was created to do;
those systems who scream inter
ference if, by pointing the ir yagis at
exactly 12r37', a new co-channel
user breaks thei r squelch; those
systems who cry foul if the SCRA
dares to propose an adjacent-channel
system within 800 miles of t hem;
those systems who hang up on yo u

6

when you call to tell them their
"local" machine is devastating 25 ,000
square miles. Until you 've actually
been there , you wouldn't believe it! If
you ask them about it, they tell you
to go pick on somebody e lse, after all,
as members of the SCRA, we should
be helping and supporting them, not
harassing them, etc ., etc. Maybe it is
time the SCRA reassessed its values
since some of its members appear to
have lost theirs. To be supported, you
must support; to be helped, yo u must
help ; to be an Amateu r, you must ac t
professio nal. Shou ld this t rend con
tinue, it , li ke a cancer, will doom t he
SCRA to a slow and painful death. If
it does, I, for one, will grieve.

Charles R. Flanagan W60LD
Chairman, Southern
California Repeater

Association
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Taking Aetion

everything

Look a round at you r favorite ham
club the next meeting you attend.
COUNT I How many young fellows
are there?

What is happening is that there is a
third choice available to t he you ng
SWL toda y. The pat h to a CB license
is easy and tempt ing. Granted , many
of the people that tak e it might not
ma ke good ha ms, but what of t hose
1Nh0 wou ld? I' ll bet most of the
people who wou ld have otherwise
become good amateu r operators are
now going into CB. We can't expect to
turn the tide from CB because the
easier path will always be followed,
but t here are th ings we shou ld be
doing an d most importa nt ly there are
th ings we SHOU LDN'T BE doing!

What we shou ld do is to consider
CB as the source of new amateur
operators. The first stage of fil ter ing
from th e general public has already
tak en place - all we have to do is to
provide encou ragement, incentive and
cooperation. Those having sufficient
interest to make it will then become
amateu rs and both will be gainers. We
should contact legitimate CB groups
and estab lish understanding with
the m. We should do what we can to
make amateur rad io an attainable goal
for those willi ng to work fo r it .
Finally, we should help make them
WANT to become qua lified amateu rs .

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

Unless V'.€ start to face reality soon
things will get a lo t worse befo re they
get better. Even the best of Com
mittees (such as ours) won't be able to
do much good.

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

Don't say CBers when you mean
LID. If you like to make enemies, the
repeater IS the place to do it whole
sa le.

Gilbert Boelke W2EUP

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

reading

The local GRPer, who was worry ing
about t he DXCC fees a week back ,
came up t he hill again last week .

"You know something:' th is
GRPer said, "I understand that the
AR RL has been losing money and
that they are go ing to have to dig it
out of somewhere . • . like the DXCC
for instance. Did you know that?" We
had read this ave r the years , so we
nodded our head, thus preserving our
erudite facade. The GAPer smiled at
our rep ly. and we sho uld then have
been a bit suspicious ... just a bit .

"You know something:' he con
tined, " I checked back to 1964 and
would you believe that every year
since 1964 the ARA L has shown an
operating loss ... eleven straight years
of deficits?" We nodded again to this,
but the GRPer rattled on without
wait ing for our reply. " And that the
total of these eleven years of deficits
runs to about $470,0007" And again
we nodded, for these are parlous times
and many must bear a heavy burden.
But the GRPer was smi li ng again and
for sure by then we should have been
wary.

" Do you know: ' the G RPer asked,
"that last yea r t hey reported an
operating loss of $ 137,547 but they
showed an asset increase of

If amateur radio operators
throughout the nation would follow
the example of those in little Union
Ci ty, Tenn. (popu lation 13,5001. they
probably wou ld be petitioni ng the
FCC for new frequenc ies, rather than
fearing th e loss of some they now
have.

During t he past few mo nths, main ly
through the efforts of Will ie Pope
K4VDG, rad io classes have been
organized and 11 new Novices
licensed , while others have upgraded
to Advanced .

The story actually began last winter
when Mr. Pope returned to th e local
rad io station in Union City after
having wo rked for some years in
Orlando, Fla .

$21 6,546?" Son of a Gun - we were
on our feet at this fo r something was
not add ing up. " How do you figure
that?" we roared, for we were feeling
trapped again. " How do you figure
they had the assets go up so much
when they lost over a hundred thou
sand?"

The G APer shrugged. "Don't ask
me:' he said. "All I know is what I
read in t he Annual Reports. And since
1964, when the operating loss was
over $470,000, the assets increased
over a half million. That's all I know."
He was say ing th is, but that
beady-eyed smile was just a bit
brighter.

We thought this over for a bit. " I
hear what you're saying:' we said,
" but what does all of th is mean ?"

The GAPer INaS quick to reply. "It
means that we DXers are fortunate to
have someone to watch out for our
interests," he said, and away he went
down the hil l.

And vexed and bewildered, we dug
ou t our own Annua l AARL reports.
All we can say is t hat GRPer sure does
read everyth ing.

Reprinted from West Coast OX
Bulletin, June 2, 1975.

While there were a number of hams
in Union City, most were going their
own merry way and little was being
done to teach the art to the you nger
set. Someth ing had to be done to
revive the inte rest among the youth in
amateur rad io and Willie proved to be
the cata lyst.

He rounded up Glen Leggett
K4GMG and Bi ll Porter WA4PAA.
and plans were hasti ly worked ou t to
conduct a Novice instruct ion class and
to organize the Aeelfoot Amateur
Radio Club.

Stories were run in the Union City
newspaper and aired on t he rad io
sta tion, and between 17 and 18

Continued on paoe 143
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Ask to see the Model 334 at your
Hickok distributor. It's a no
compromise DMM at a price
you can afford.

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

• Easy reading, green
fluorescent display

• 3V2 digit - auto polarity

• 26 ranges including 200 mV
AC & DC ranges

• Fast response 
2.5 readings/sec

Basi c Accuracies t% of read ing)
DC Volts; ±O.2% (±O.S% on 2OOV,

1200V range s)
AC Volts; ±a.S% (::2.0% on

200 mV, 2V ranges)
OHMS; ±a.S%
DC Current ; :::!:1.5%
AC Current ; :::2.0%

t;he velue Innovat;or
INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland. Ohio 44108
12161541-6060 • TWX: 810-421-8286

$22900

HICKOK
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New Heath Ham Accessories

•

•

New solid state Heathkit
Electronic Keyer•..49.95
Sending code's easy with the HD-1410 wh ether
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 like a single-paddle keyer
wi th dot and dash memories. Iambic operation
forms most characters with reduced wrist move
ment. Dots and dashes are self-completing and al
ways in proper proportion. During construction, you
select the speed range yo u want up to 35 words
per minute or up to 60 wo rds per min ute. Operates
on 120 VAC or 12 VDC. Adjustable stdetone fre
quency, built-in speaker, headphone jack,weighted
base. Styled to match our famous "SB" line.
Kit HD·1410, 5 Ibs., mailable 49.95-
HO·1410 SPECl f ICATl ONS - Keying Speed: Variable from under 10
to over 35 or from under 10 to over 60 wpm. keying Output, P05i·
t ive l ine to Ground: max . voltage open ci rcuit or spi kes - 300
vo lts. Max . curren t - 200 rnA. k eying Output, Negative line 10
Ground: max. vo ltage open ci rcui t or spi kes - 200 volts. Max. cur
rent _ 10 rnA. Audio: inte rnal spea ker or jack for optional hi-Z
(at least 500 ohms) headphones. Sidetone: adjustabl e from 500
to 1000 Hz. Intemal Control s: srcetcne frequency, paddle tension,
paddle travel. Rear Panel Connections: AC power cord, 12-volt
power input , ker er out, headphones, receiver eucio in, ext. key.
Temperature Range: O°C to +400 C {typ o - 10°C to +400 Cj or
acc rox. 50° f to 105°F. Power Requirement: 120/240 VAt (± 10 %),
60/50 Hz, 3.5 watts or 10-14.5 vue. negative ground, 150 rnA.
Dimensions: app rox. 3" H x 5" W X 7112" O. Net Weight: 3 Ibs.

HEATHK IT ELECTRONIC CENTERS -
Unit. at Schlumberger Products Corporetlon
Releil price••lightly higher.

ARIZ.: Phoenix; CALIF.: Anaheim, EI Cerrito, Los Angeles,
Pomona, Redwood City, San Diego (La Mesa), Woodland
Hill s; COLO.: Denver; CONN.: Hart ford (Avon); FLA.: Miami
(Hialeah), Tampa; GA.: At lanta ; I LL. : Chicago, Downers Grove ;
IND.: Indianapoli s; KANSAS: Kansas City (Missi on) ; KY.:
Lou isville; LA.: New Orleans (Kenner) ; MD.: Baltimore, Roc k
vill e ; MASS.: Bost on (Wel lesley) ; MI CH. : Detroit; MINN.:
Minneapoli s (Hopki ns); MO.: St. Louis (Bridgeton) NEB. : Omaha;
N.J.: Fair Lawn ; N.Y.: Buffalo (Amherst), New Yo rk City , Jeri
ch o (L.I.) , Rochester. White Plains ; OHIO : Cinci nnati (Wood
lawn), Cleveland , Columbus, Tol edo; PA.: Philadelphia, Pitts
burgh ; R.I. : Providence (Warwick); TEXAS: Dall as, Houston;
VA.: Norfolk (Va. Beach) ; WASH. : Seall le ; WI S.: Milwaukee.

AUGUST 1975

New solid state Heathkit
Dip Meter•.• 59.95
A better dip met er at lower COSt. The Colpitts os
cillator covers 1.6 to 250 MHz in fundamenta ls
with MOS-FET parapnase amplifi er and hot-carri er
diodes fo r more sensit ivity and better dip. Q-mu l
tip lier for greater detector sensi t ivity and respon
sive 150 p.A. meter movement for positive reson ance
indications. Phone jack for modulation moni toring.
Solid-state design and 9-volt battery operation.
Custom molded gray ca rryi ng case protects th e
meter and th e 7 co lor-coded , pre-adjusted, plug-in
coi ls in transit, and makes a handy sto rage place.
Bu ild it in one evening. Nearly everything mounts
on two circu it boards. And when you fini st" you 'll
have th e best d ip meter around - for a lot less
mon ey.

Kit HD-1250,less battery, 4Ibs.. mailable .. 59.95- I

Send for FREE Catalog .

~
------- ~ ,.' -.

HEATH Heeth Campen)', , .# I
Depl.11_0! "~'1"-~ ,, I

• - - - Benton H.bor, ,~.~ ~ .
I Mlchlgen 49022 ... . .... . •

I 0 Please send my free 1975 Heathkit Catalog. I
I 0 Encl osed Is S plus shipping. II
I please send model(s)

I ..•< 1
I,··,u, II
I t'.. ' i 'it I "

I p .. ,cn & S'.C"'C&T10". &U."£Cll0 C H Uor W"HO U ' NonCE. I
·.u , ~ 0 .. 0 .. p _ ,cu, '. 0 ••• p &CTO U . AM-314

JL___ _ _
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expected mail - W6DEF K6AJ G, ,
K3CH P and a half dozen or so othe rs
which were inadvertently filed in the
IRS basket and lost before I could
answer the m. Sorry about that - I'm
sc rupulous about answering nice
letters. Anyway, it su rp rised me.

Ken Cole W71DF
Vashon WA

A longt;me contributor to 73, W7IDF
s"",,ars up and down that "Me Friend"
was his only connection with our June
issue. Our sources in the Norttwest,
though, report that Ken has been
sighted at several watering spots tn the
company of none other than "Dear
Gabby" (June, page 172). - Ed.

Scotty Bottom
Worcester MA

I am also a vict im of Trigger Elec
t ronics, 7361 Nort h Ave., River
Forest IL 60305. I mailed an order on
Jan . 4, 1975, and the check was
cashed Jan. 13. Both sides o f the
check show the stamp, " Trigger Elec
tronics - Trigger W9IVJ" . According
to the Callbcok, W9IVJ is "lreel
Treger", whose address is the same as
that of T rigger Elect ron ics.

I've mailed him a copy of t he
check, and I' m wai ti ng a few weeks
fo r the results be fore I give another
copy t o t he "postal inspec to rs". If
enough fo lks can put "postal inspec
tor on the ba ll", perhaps it could then
start rolli ng in the right di rect ion. To
me, this appears like using t he "mail
to defraud" - and it's time we we nt
after him.

1'11£ IJ,W . . .

ANH TilE UGt r

Thi s is my fir st letter to a ham
magaz ine. I am writing in to protest
the way J was t reated while working
fo r my Novice license. I do, however,
want to say that I have met a few
amateurs who did help me. But for
the most part I was t reated as if I did
not exist. I did join an amateu r rad io
club, only to find the club was of
little or no help. When I wou ld ask
one of them to he lp me with code
they would say t hey had no ti me.
When I would ask o ne o f the m to help
me with theory the answer was there
was nothing they c ou ld do to help me.
Well, the fact re mains that I am one of
t hose people who, fin d ing a wall in
front of him, will f ight to overcome it,
and I did - I have my Novice license.

'r
b
n

!!t-"l" n

ev

ever

you prin t
wanted o ne of these th ings fo r years,
but sixty bucks always seemed such a
waste for a clock. This offer was more
in line with my price range.

I sent the $9.95 and three days
late r a small box from S. D. Sales
arrived. Ta lk about fast service. But
when I opened the little box , alas, the
chip and socket were missing. I
immediate ly fired off a letter ex
pressing my displeasure an d asking fo r
a free circuit board, if th ey had o ne,
to dampen my ire. Once again, three
days later, ano ther little box. Inside:
clock ch ip, socket , double size ci rcui t
board layout, Y2 dozen free MV-50
LEOs - and an apology .

In two days time, I laid out a
board, red uced it 50%, and printed,
etched, and drilled it. By 8 :00 pm
that n ight I had it go ing. and played
with it fo r several minutes t rying to
get it o n the second wit h CHV.

Now let me tell you I'm impressed
to no end. The o nly proble m is that
th e XYL doesn't understand GMT ,
and now I guess I'll have to order
another o ne for EDT.

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

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

Bill Richarz WA4VAF
Charlone NC

That digital clock kit, $9 .95, from
S. D. Sales, Dallas, is great. Several
already in ope rat io n here at Sta te
Tech plus one o n my ope rat ing desk
at home.

As you know, some "bargains" are
not anything of the kind, but t he
Digital Clock Ki t advertised in the
June issu e b y S. D. Sales Co. is a
genui ne jewel. The soldering req uires a
magn ifying glass, but the results are
worth the trouble. A lot of t hought
went into the kit . I've o rde red mo re.

You may o r may not be interested
to know that my " Me Friend" piece
in the J une issue bro ught some un-

LeRoy Dean Clough W5GOV
Waco TX

that
::>

insist

SIJ'LInyc /1' OUT

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

I am sweati ng it out until you
publish you r next art icle whe re you
promi sed to take up the discussion of
telephone couplers for answering
machines.

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

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

So, I am scrambli ng arou nd trying
to re-build my telephone engineering
reference library . I disposed of it nine
years ago when I t ried to ret ire, hil
So, a ll ci rcuits and descriptions of
approved ty pes o f telephone couplers
for telephone answered machines are
most welcome.

Again , I am loo king forward to
you r nex t article.

E. Kenneth Taylor W6WT
Communications Consul tant

8528 West Ha'1lis St.
Los Angeles CA 90034

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

I saw an ad in 73 by S. D. Sales,
Dallas, Texas: Digital Clock Kit, $9.95
ppd. All parts less t ran sfo rmer and
case. Almost too good to be true. I've

Dear Mr. Whipple.

Mr. Spe nse r Whipple, J r.
c/o 73 Magaz ine
Peterborough NH 03458
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And the t hing that kept me going was
the thought of being able to walk in
and tell them that even without their
help I got my license . Most people are
not like that - if they hit a wall like
that they give up. Proof of that is
shown by the fact that I brought 3
frie nds who are very inte rested in
radio t o the clu b and on ly one of
th em stayed. I think these hams who
think themselves so grea t had better
wake up to t he fact that they are
goi ng to lose to CB operation many
would-be hams because of their way
of treating newcomers.

Wayne S. Gateman WN1UXS
Newton Centre MA

IIRISTFVI, OF IJOI,L fR S

After a little bit of ex perience with
the qu artz d igital watc h I wo n in your
bumper sticker co ntest at the Dayton
Hamvention, it is hard to recall how I
got along without it . Resetti ng my
previous watch severa l t imes a week
had become a way of life for me. Now
a weekly hack with CHU or WWV
keeps me within a second anytime.
Needless to say, I am quite happy
with my new CHRON EX.

Funny thi ng, Wayne , many people
have remarked about how lucky I was
and how they never win anything. I
always ask if th ey were awa re of the
co ntest - those who subscribe to
HOTLI NE invar iably were. Then I ask
if they got a bumper sticker and put it
on their car. So far, not one has
answered yes. How can they win if
they don't t ry? For me it meant a 50t!'
LEO watch and a free bumper sti cker.

Thanks very much for the contest . I
hope you have more. There are lots of
o ther th ings I could use ...

Dixon Switzer W8KRV
Bellbrook OH

1,'.. IT Al.m;wr,1 NIJ tnt: MOU

Have read your magaz ine ever since
I saw a copy in the PX when I was in
Germany in 1962. Outstanding!!!
Espec ia lly the editorials about the
Infernal Revenue Service. Have been
in ham rad io since 1956 and started
out in Albuquerque. Am now in a
town that is in the fringe area of 5
repeaters (60-140 miles away) and has
only 3 active VHFersl Your reade rs'
comments on overcrowded channel
condit ions on 2m are hard to relate to
when the only active chan nel is 94'

I would li ke to suggest a new ally
(if we'll appeal to them) in t he hams'

A UGUST 1975

fight to keep CB oft 220 : namely, the
mi llterv and NASA. Out west of us
here in New Mexico is White Sands
Missile Range, and Holloman Air
Force Base, both top secret installa
tions. They are so important they
have an FCC frequency coordinator,
out in the boondocks! Any ham who
calls ou t on 220 will be told to move
immediately ! No ifs, ends or buts.
Those frequencies a re used exte nsively
in this area - "get off, period.", etc.
Now, I ask you, will the unruly mob
now squatting on 27 MHz cooperate,
or even attempt to cooperate with this
lawfu l order (shared with government
radiopositioning service, which has
priority) ? Lord NO, they won't" !
Therefore, my suggestion is : write to
the Army , which runs White Sands
and other similar install at ions, and
write to NASA. Tell the m of t he
devastat ing conseq uences t o the ir vita l
efforts if CB is allowed on 220, and
ask t heir he lp. Remind t hem that
when they ask hams to QRT it is
done. Tell them that the frequencies
they occasionally need so much will
be complete and utter chaos if Fat
Albert and the mob come up on 220.
Our fight may be ended much quicker
this way.

Bob IsseI hard K5lNW
2100 North Cielo
Hobbs NM 88240

stt. uuvu

We t hought that you would be
interested to know that we have de
veloped what could set a precedent in
two meter communications con
testing. We call it "Spontaneous, Time
Limited, Rapid Relay, Message
Hand ling" . It is, in essence, a message
issued suddenly, withou t any previous
announcement, on a local repeater.
Inclu ded in the message is the sta rting
time, e nding ti me, and encouragement
to send the message via two meter
repeaters as qui ckl y and accura te ly as
possible. At t he end of the message is
the address of the origi nati ng station
(or club) request ing a copy of the
message, and the locat ion of t he last
repeater that it went through.

Fol lowing is a copy of a message
tha t ~ sent last Apri l 26, and the
response that we received.

Original
Me ssage No.1 : Ori ginated by
STARRS, WR2ABL. Date: 4/26nS.
T ime: 9:45 am. Text : Please relay th is
message through availa ble t wo meter
FM repeaters as rapidly and accu rately
as possible until 12:45 pm today. At

that time, it is requested that the last
sta tion receiving t his message please
send a copy to STA R RS, P.O. Box
30 1, Corning, New York 14830.
Thanks.

Response
No. lA: From WR2AOL!Check 45 /
Daytime Group 0953/ 4/26/75///
T ext: Please relay this message
through all ava ila ble FM repeaters as
rapid ly and accurately as possible up
hill 12:45. It is requested at this t ime
the last station receiving the message
be sent to S.T.A.R.S., P.O. Box 301,
Corning, New York 14830. Thanks.

This response was sent in by Guy
R. Williams at Corry, Pen nsylvania.
T~ message traversed several re
peaters loca ted at Elmira, Owego,
Binghamton, Ithaca, Auburn, Rome,
and - we theorize - Syracuse,
Rochester , Buffa lo, New York and
Corry, Pennsylvan ia.

We believe that this t ype of two
mete r message handling has not real ly
bee n tried before (at least we have not
heard of suc hl and hope that it might
catch on as a met hod of contesting,
and also as a technique of excercisi ng
the potentially great capabilities of
two meter repeaters.

Bryant Hozempa WB2LVW
Editor - Kerchunk

Director - S.T,A.R.R.S.
Corning NY

TIIH PUI '/ 'Ell su« II'

That slide synchronizer in the J une
issue, page 155, is a good start for a
slide show. Howeve r, depending on
the money and time you want to pu t
into your system. you can do some
incredible th ings wit h slides synchro
nized with sound.

If you have two projectors of
roughly simil ar make, that have con
trol of the lamp circuits and change
circuits, you can keep the screen from
going dark with a gadget called a
Flipper. Simply, it switches back and
forth the lamps, immediately afte r the
" flip" command is given from a push
bu tton control o r tape synchronizer 
and then, the projector that is "dark"
changes slides. This allows you to
switch images on t he screen almost
instant ly, and in time with music, and
can create some spectacu lar effects.
Those of you with digital knowledge
can see how some TTL a nd a couple
of relays can do the job for less than
twenty bucks. You will gulp when
you hear that t he cost o f a com
me rcial Flipper is $ 120.

Continued on page 130
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Alan L. Bridges WB4VXP
2754 Pine Hill Dr. NW
Kennesaw GA 30144
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The plexiglass supports of the 70 cm helix
with the helix conductor moun ted on the
supports and with the plexiglass rods per
manently bonded to the strips. No te how
close the supports are, and the spacing of the

o
supports every 90 along the turns of the
helix.

12

L ast month , I discussed the basic charac
teristics and the gene ral design para

meters that one must be familiar wi th in
talking about he lices. This part of the a rtic le
is devoted to the actual construction of the
ante nnas and the installatio n of the array at
my QTH. Basically, the antenna array is four
helices mou nted o n a thirty foo t tower with
an azimuth-e leva tion dr ive. T he original
installation was completed last sum mer, but
this spring I have taken the array down to
modify the aHI drive; this will be discussed
later o n in t he article.

Design, Construction And Install ation

T he heli ces that make up the array
consist of a pair of ante nnas, of opposite
sense, for both 2 meters and 70 centi meters.
The basic design parameters were followed
fairly closely . A circumfe rence of 1.00X was
chose n, a lthough after having constructed
the ante nnas the measured or ac tua l circum
ference was nearly 1.05X, an acceptable
val ue. The desig n or center fre quency fo r t he
hel ices was 146 MHz and 432 MHz respec
tively for the 2 m and 70 em bands. The
dimensions corresponding to these fre
que ncies were calcu la ted accordi ng to the
optimum design paramete rs, and for Cx =
1.00X the spac ing SX and the diameter DX
are summarized below.

73 MAGA ZIN E
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The ground plane and the angle brackets
used to mount it to the mast. The wooden
disk fits onto the mast of the helix (70 cm
helix shown here). The chassis mount type N
connector is mounted about 2 inches off the
axial center of the helix. Brass welding rods
are used to s uppor t the hardware cloth.

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

For the 2 meter helices:
A=80.9 in =2.05 m
CA = 1.00A (Actual value - 1.05A)
SA = 0 2 2A = 17 .8 in (Value of- 18 is
used )
DA = 0 .32A = 25.9 in

For th e 70 em helices:
A=27.3 in =69.4 em
CA= 1.00A (Actual value - 1.05A)
SA = 0 .22A= 6.0 in
DA= 0.32A = 8.8 in

For the 2 meter helices the spacing and
diameter are roughl y 18 and 26 inches,
whereas on the 70 em helices the spac ing
and diameter are roughly 6 and 9 inches,
respectively. The axial le ngth, nSA, plus the
distance fro m the ground plane to the first
turn of the helix, is th e to tal length of the
helix, and for th e 2 m and 70 m hel ices this
is app roximately 9.75 feet and 52 inches,
respectively.

Afte r desi gning the antenna on paper one

AUGUST 1975 13
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The array support structure before its completion. The " X" s truct ure is incomplete in
this picture. Here the rotator (elevation) is mounted on the horizontal boom, which is
subsequently attached to the "X ". Note the "T" s truc ture on the ends of the "X". The
"X" is mounted so that each leg is on the opposite side of the horizontal boom, and this
requires that wood spacing be put in be tween the two legs at the crossover poin t.

must find the most practical way to
asse mble it and also utilize availab le
materials. I first thought of using copper
tu bing for the heli x conduc tor, but after
calculating the length that was needed and
figuring the cost I was easily dissuaded from
this route (for 2 meters about 6 .8:\. of wire
are used) . I used three strands of 12 gauge
copperwe ld wire. The next step in the
process is to suppor t the conduc tor and to
engineer a su pport structure for the driven
element that wou ld be light, durable and
structurally sound. The most important
factor here is to preserve the sym metry of
the he lix, that is, to preven t the conductor
fro m becoming egg-shaped. Also it is impor
tant th at eac h turn is 1 .00 wavelength long
- here there is some room for error since
small errors in measurements, mounting of
the supports, etc., can throw off the circum
fere nce by as much as 0.1 O:\. (an accuracy of
about +.05:\. in the circumference is accept
ab le). Al so, in desi gning a support structure
for the driven ele ment o ne must consider the
ease or difficu lty of winding or placing t he
conductor on the supports and securing the
conductor firm ly while ad justments are
made. I deci ded o n using a wooden an tenna
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mast with insulating supports (plexiglass)
ex tend ing out from the mast at every 90°
al ong the turns of the helix . The pictures
revea l the basic ideas and construction te ch
niques. I used high quality 2 x 2 for t he
masts, treated with linseed oil and painte d
with outdoor enamel after measureme nts
and dri lling were completed. The insula ting
supports are quarter inch thick, white plexi
glass; eac h support is about 1 inc h wide and
of an appropriate length for the antenna.
Th is requires a total of (4n + 1) strips of
plexiglass for n turns; I bough t a large sheet
of plexiglass and then cut it into small stri ps
that were needed. Each strip was machined
so that the co nductor could be wound on
these strips after they were mou nte d o n the
mast. Each strip has two holes dr illed o n the
end that is to be mounted to the mast and a
slot that will hol d the conductor on the
othe r end. The dimensions that yield the
correct diamete r and spaci ng afte r t he stri ps
are mounted and afte r t he wire is placed on
them is calculated from t he geometry of this
ty pe of structure . It was necessary to make
accurate measurements here as any errors
wou ld resu lt in an egg shaped conductor, i.e.
non-symmetric sha pe. T he basic idea is to
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place the wire or conductor of the helix in
the slot and to just wind it through so that
the shape is very nearly perfec t. If my
measurements were accurate, the n the shape
of the helix wou ld be perfect, and I thin k
that this success can be see n in the photos.

After the wire is placed on the ple x igla ss
sup ports and adjuste d, a small piece of
plex iglass is placed in the slo t and per
ma nently bonded to t he whi te plexigl ass
support. This small piece of plexiglass is I' x
I' x 214 inches long colored plex iglass rod.
An alternate and better way to support the
wire is to drill a I' inch dia meter hole a nd
then win d the wire through. This has been
tr ied o n proto types (both before a nd after
this array was complete d). Once the plexi
glass rods are in place and bonded, the helix
conductor can still be adjuste d, and is
epoxied to t he p lex iglass supports.

Since the helices for each band are of
opposite sense, it was necessary to mount
the plexiglass supports so that t he sense

The 2 meter helix, showing the plexiglass
supports and the rest of the mounting
structure. Note the wooden disk, the hard
ware cloth, and the aluminum angle stock
used to construct the ground plane. The
angle stock is mounted on the disk, after
which the hardware cloth is attached to both
the disk an d the supporting structure. The
feedline is seen behind the ground plane.
The " T" of the leg of the ' array support
structure is attached to the mast of the 2
meter helix with 4 U- bolts.
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would be correc t . Also, it was noted that the
wire used was wound in a right-hand sense,
and when th e left-hand helix was bu ilt it was
necessary to uncoil it and rewind it in the
opposite direction as it was placed o n the
structure . With the stiff wire, this turned out
to be quite a difficult task .

The ground plane esse ntia ll y consists of
hardware clo th that is mounted on a wooden
disk befo re installation o n the mast. The
larger ground plane is supported by alu m
inum angle stock. The gro und plane
diamete r is 6 fee t and 32 inches, respec
tive ly, for the 2 m and 70 em helices. Two
angle brackets are used to secure the gro u nd
plane to the mast.

The feedpoint is slightly off center, but
this does not critically affec t the perfor
man ce of the antenna (a lt hou gh it does
appear in the antenna pattern) . A better
gro und plane wou ld consist of a me tal plate
with the connect or moun ted o n the disk ;
this aluminum or brass d isk could be sq uare,
with radials ex te nding out to o btain the
desired dimensions of the gro und plane.
Before the antenna array was installed on
the towe r, a ll metal parts were coated with a
rust preventi ve (Val Oil). The antennas were
comple te d separa tely and then installed on
the array support structure, but before the
array was installed, Cl iff Burdette WA8GRE,
of the Engineering Experiment Station,
Georgia Tech, and I made far-fi e ld an ten na
p a tt e r n measurements wh ich will be
discussed later. The ar ray support st ruc tu re
is shown in the photos. In order to put up
the four helices this struc ture must be
ca pable of support ing them and also rotating
them. Basicall y the azi muth rotator is a
TR-44 and is mounted on a mounting plate
inside the top sectio n of the Rohn tower.
The elevation rotator is an RCA lOW707
ro ta tor. This rota tor is mounted horizon tall y
in an az imu th-elevation system similar to
that used in Reference 9. A better elevatio n
system, li ke the system used by K6HCP
(Reference 8), is desired, even though th is
system seems to work well. The horizontally
mounted rotator is mounted via a small steel
plate to a tower mast pipe that extends up
from the azimuth rotator through the top
sectio n of the tower. Thi s pipe is qu arter
inch wall 2-1 /8 inch diameter ste el, about 4
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feet long. that was found in a local junk
yard. Through the elevation rotator is placed
a 1·1 /2 inch diamete r heavy duty, 10 foot
length of conduit. The basic array support
struc tu re is built about this hori zon tal
boom. Th is structure is basicall y an "X ",
with a helix mounted on eac h leg of the "X "
structure. The center or crossover point of
the "X" is off center, and the horizontal
boom about which the array is rotated in
elevation is about 2.5 feet below this point.
The points where each of the legs cross are
permanently secure d to eac h o ther. Each leg
is about 12 feet long, and th is makes the
array about 11 x 11 feet. The legs are
secured to the horizontal boom with a
wooden disk and with U-bolts and lock
washers. The ends of the legs, where the
hel ices are mounted, consist of a 'IT'' made
of a small piece of 2 x 2, metal me ndi ng
plates, and a 6 x 6 inch piece of very hard

wood. The larger helices are mounted to the
"T" with four U-bolts and appropriate hard
ware. The smaller helices are permanently
mounted to the "Til's. A wooden brace is
attached to the 2 m helices as see n in the
pho tos. Also, a counterbalance, consisting of
ano ther 2 x 2 about 13 feet long, is attached
to the upper part of the array where the
smaller helices are mounted. Weights can be
attached to this. The total array weighs
about 80-100 pounds. Once the ante nnas
were mounted on the structure . whic h itse lf
was suppor ted by a rope attached to a gin
pole mounted at the top of the tower, it was
necessary to get some help in order to haul it
up . The feedline also had to be mounted and
the swr checked out before the antennas
were pulled all the way up and installed.
The swr was checked by raising and lowering
the array to a heigh t of about 20 feet (more
on this later). The tower o n whic h the

The support structure of the helix conductor or driven element. The plexiglass strips are
spaced every 90° along the turns of the helix . Also shown is the "T" used to attach the
helix to the array support structure. The ground plane is to the left . Note the symmetry
of the helix and also the small plexiglass rods on the ends of the plexiglass strips where
the conductor is mounted and epoxied to the supports.
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SAME ARRANGEMENT THIS SIDE
EXCEPT HELICES ARE OF
OPPOSITE SENSE

COUNTER
BA LANCE

!

, TO AZ IM UTH ROTAT OR

Fig. 4. Half-view of the updated version of the arrey, showing how the helices are moun te d on the
main boom and illustrating the ez-et sys te m an d the antenna frame . The rotor is a Ham 11 mounted
horiz ontally, covered to prevent th e entrance of m oisture . The main antenna boom is m ounted at the
top of the frame (or fork ) through two bearings. This boom is ro ta te d by the lever assem bly. The
rotary joints are tie rod ends (a surplus C14 1 assem bly ). A t the bo t tom of th e frame is the assem bly
that attaches to the azimuth ro tor . Here a two inch inside diame ter aluminum tube slips over a two
inch outside diameter pipe, which in turn is attached to the other Ham 11 inside of the tower. This
arrangement eliminates major s tresses and windmilling of any k in d.

antenna array is mounted is a Rohn 25,
with a sect ion mounted in three feet of
concrete. It is about 27 feet high and is
non-guyed. To install t he array I used a
regular gin pole plus a commercial gin pole
designed spec ifica lly to be used with Rohn
towers. The antenna array was hauled up by
using a block and tackle hoist as well as the
two gin poles. The last two feet were the
most difficult, and eventually after much
sweat and some very exasperati ng work
hurr yin g to get the bolts secure d, whil e the
people o n the ground held the array sus
pended in the air, the array was install ed.
Both the ante nnas and the array have been
successfully su bjecte d to hail storms and
high winds - and even two to rnadoes which
passed throu gh the area .

Since the origi nal construc tion and in
sta llation were complete d last summer, there
have been some addit ions and changes in the
array . Firs t of all, during February 1975
there were two severe ly damaging tornadoes
in the Atlanta area . One struck the
McCollu m Airport , whic h is less than Y, mile
from my QTH, and the o ther one destroyed
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a great part of northwest Atlanta. With the
o ne that struck here in Kennesaw, my
ante nna array felt the high winds and hence
suffered some damage. As I now travel most
of the time as a sales representative, I came
home to fi nd that the tornado and the hi gh
winds left the array windmilling, i.e. rotating
freely in the wind and just barel y attached
by a safe ty (aircraft ) cable that I had
installed just in case this might happen. I
immediately lowered the array as I did not
wan t it to fall if another tornado came
th rough. I had been planning to lower it
anyway to revise the az-el system and redo
the basic mounting of the antennas.

During May and June I redid the array . In
my original installati on the problems were
mainly mechanical , i.e . mou nt ing of the
ante nnas and rotating them in elevation was
not as strong as I had hoped. Basicall y the
new az-el drive and antenna frame, which
can be seen in Fig. 4, was designed so that a
large moonbounce ante nna array could be
ro ta ted eas ily. A drive syste m li ke this has
been used by DJ9JT (see Ref. 16). The basic
arra ngeme nt consists of a frame, very similar
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I
The 2 meter helix as viewed from ground level with a telephoto lens.

to a telescope fork, through which the main
antenna boom is mounted . This boom is
supported by bearings. The elevation drive is
mounted in the lower part of t he fo rk
assembly. Here a Ham II mounted horizons
tally is to be used . A short section o f tubing
connec ts the drive motor to the mechan ical

arrangeme nt used to drive the main mast.
This is a basic lever, with the ro tary joints
being surplus tie rod ends. When the drive
motor is engaged, the upper boom will
rotate as does the lower boom, due to the
lever-action. A cha in drive could have been
used instead of thi s particular arrangement.

The main boom is 6061-T6 alum inum
tubing, with an o.d. of 2.5 inches. This
boom is 21 feet long and all of the antennas
arc mounted about thi s boom. The fork was
made up of surplus materials, mostly alumi
num, and was HeliArc welded . At t he center
of the fork on the bottom side, a piece of 2
inch i.d. 6061sT6 aluminum tubing is
HeliArc welded. A 2 inch o.d . pipe can be
inserted and then secured; the o ther end is
then attached to the azimuth rotor (Ham II ).
This fork assembly has eliminated major
stresses that caused most of the problems in
my original mount. Also , I have repl aced the

TRs44 with a new Ham II. The major
problem is wind resis tance, and since the
Ham II has a 7.5 sq uare foot ' rating as
compared to the 2.5 sq uare foo t rating of
the TRs44, this replacement has eliminated
tendencies of the ar ray to whip arou nd in
the wind (mai nly the clamps slipped). I am
also using the Ham II in e levation. This has
also bee n successfully done at Phil co in
Vandenburg, California, as well as by
Jacques Cousteau on his research ship . The
major cost factor here was the rotors, as
everything else used su rplus or otherwise
cheaply avail able materials,

I have also modified the mountin g of the
helices. This time I did not use this " X"
mounting as before, but used more of an
"H" type mounting as seen in Fig. 4 . I have
also tried to make the array as li ghtweight as
possible by redoing the mounting, adding
cou nte rbalancing, and by reducing the
weight of the grou ndplane o n the 2 meter
helices. On the 2 meter gro undplane : Here I
have repl aced the whole grou ndplane with a
3/16 inch thi ck aluminum plate, about 15
in. by 15 in., that has 8 radials of aluminum
mounted on it. I also have a lighter mesh
that is 4 feet by 4 feet, and this is attached
to the radials which extend ou t as in the
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drawing. This reduced the weigh t consider
ably, as I used really heavy hard ware cloth
on th e original version. Also, I have
remounted the helix so that the 2 meter
helix can be mounted on the main boom. By
having a 6 to 8 foot extension of 2 x 2
beyond the bal ance point, I can counter
balance the antenna by adjusting a weight
along this mast. I have tri ed to mechicall y
beef up the array in this process, and have
also added a gin pole with a winch to lower
and raise it.
Impedance Matching

The helix has a terminal impedance of
140 Ohms a nd is pu re resista nce . Since 50
Ohm cable was used to fee d t he ante nnas, it
was necessary to match the 50 Ohm impe
dance of the RG-8 pol yfoam coax to the
140 Ohm terminal resistance of the he lix. A
quarter-wave coax ial matching transformer is
used as in Reference 4. Th e fo rm ula used to
determine th e correct impedance value is :

Zo = .j Zs z, Ohms,

where Zo is the desired impedance, Z, is the
transmission line impedance, and Za is the
ante nna impedance. This is 83.7 Ohms in
this case, and a value of 75 Ohms is very
close. Here RG-11/U was used for the
matching sect io n a nd RG-8/U pol yfoam
coax was used for the fee dline. The match
ing sec tio n was made acco rding to the
fo rmula:

Length (feet) = 24; V

where V is the veloci ty fac tor for the
RG-11 /U (approxi mate ly .66) a nd f is the
freq ue ncy in MHz. Two al te rnate a nd even
better matching sys te ms arc described by
Doug Dc Maw W1 CER, in Reference 4. Swr
measurements were made with the antenna
about 20 feet off the ground, and trimming
the driven eleme nt was don e by lowering the
ante nnas within the reach of a step ladder.
An initia l swr o f 1.7 to 1.8 was obtained on
the 2 meter hel ices, while a simila r one was
o bta ined on the 70 c m helices. By trimming

The 70 em helix mounted on one of the legs of the antenna array support structure. The
ground plane is 32 inches in diameter, and has brass welding rods as well as one piece of
angle bracket for support. The "T" structure is permanently attached to the mast. The 13
foot long counterbalance is attached with a U·bolt to the leg of the "X". Besides acting as
a counterbalance, the 2x2 keeps the two 70 em helices from whipping around during
wind or rotation.
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World ' s lowest p riced p recisio n digital multi meter

- - more accur at e and rugged than the old pointer
meter - - Ideal for fi eld se rv ice .

Non-Linear Systems, Inc.
Ori f/inllor 01 thl dlf/>l11 ~o/lme'e, .

8 0a N. Del Mlr. C.lllo mil 92014

Telephone (714) 755-1134 TWX 910-322.1132 ... WB4VXP

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

To obtain a better match and hence a
lower swr, I have talked with Mike Staal
K6MYC, at KLM Electronics, about building
a sleeve balun to match the 140 Ohm
terminal impedance of the helix to 50 Ohm
coax. By this time I will have either built
one myself or else have had them made by
Mike. The big problem in popularity of the
helix has probably been the impedance
matching, and since it is very easy to build
the helices and get them working, it woold
be worth the cost of getting a sleeve balun
made by someone who makes them profes
sionally.
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Next month: Measurements and conclusions.
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Now a multimeter with truly outstanding features.

• SUper Rugged: Ideal for field service use - you
don't have to reeallbrate or replace if dropped.

• High Input Impedance : 10 megohmaon all ranges;
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• Automatic Polarity : No moreteat lead reversing
or switching.

• AutomatlcZero: No more adjustment of the zero
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terpolation; a 0.33" high LED display. A true
one percent meter.
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• Measurements: Up to 700 vdc or 500 vac and up
to 10 megohms.

• Small Size: 1. 9" H x 2.7" W x 3.9" D.

• Veraattle : Operates from standard l1SV outlets
or on setr-eontatned rechargeable batteries.

• Fully Protected: No damage from overload on
volta and ohms measurements,
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• Leather Case•• High Voltage Probe: For mea
aurlng up to 30KV•• Cur rent Shunts: One percent
accuracy from l,.iA to IA.

LM-3 baalc meter also avatlable In four digits with
0.02% accuracy. Ask for LM-4.

See your local dlatrlbutor l
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With rechargeable
batter ies and charger unit
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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. Orders prepaid are shipped
postage paid. Phone orders accepted. Crysta ls are guaranteed for life. Crystals are all
$5.00 each (Mass. residents add 15ct tax per crystal).
We are authori zed distributors for : Icom and Standard Communications Equip
ment, (2 meter)
We stock A/S and Mosley t wo-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 STOCKE D FOR
RADIOS LISTED BELOW:
1. Drake TR-22 5. Ken/Wilson
2. Drake TR-72 6. Regency HR-2A1H R212/Heathkit HW-202
3. Genave 7. Regency H R-2B
4. Icom 8. S.B.E. 9. Standard

•

•
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3201. ..... lincludint h nlf'n.)
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CASH, CHECK OR M.O. ONLY TO QUALIFY FOR W IT SPECIAL

Moc:ropho ,..:
Dime/lSlons:
,",IfiIlI '

Supplitd ....11'1 2 t ....,rwls

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

1. 6.01T 8.6.70R 15.6.175T 22.6.85R 29.6.37T 36.7.6OT 44.7.72T 52. 7.84T
2.6.61R 9.6.13T 16.6.775R 23.6.28T 30.6.97R 37. 7.00R 45.7.12R 53. 7.24R
3. 6.04T 10. 6.73R 17. 6.19T 24. 6.88R 31. 6.39T 38. 7.63T 46. 7.75T 54. 7.90T
4.6.64R 11. 6.145T 18.6.79R 25.6.31T 32. 6.99R 39.7.03R 47. 7.1 5R 55. 7.30R
5. 6.07T 12.6.745R 19.6. 22T 26.6.91R 33.6.52T 40.7.66T 48.7. 78T 56. 7.93T
6. 6.67R 13.6.16T 20.6.82R 27.6.34T 34.6.52R 41. 7.06R 49. 7.18R 57.7.33R
7.6.10T 14.6.76R 21. 6.25T 28.6.94R 35.6.94T 42.7.69T 50.7.81T 58.7.96T

\ * * * * * * 43. 7.09R 51. 7.21R 59. 7.36T

~n\.t\\\. Buy the STANDARD 146/A WIT for ONL Y $298
~'{ and receive a $60 MERCHANDISE CREDITgood

for the following accessories:
SR-CSA DESK TOP CHARGER 543.00
SR-C-AT19 RUBBER DUCK Y ANTENNA 56.00
NI·CAD BATTERIES ( 10 REQUIRED) 52.00 ea.
CRYSTALS !UNIT COMES WI TH 34/94 AND 94
DIRECT) 55.00 ea.
SR-C·PT3644 LEA THER CASE 58. 50

STORE HOURS: MON- FRI : N OON-9 P.M.. SAT: 10 A .M.-6 P.M.

DtrCP)Ifil(ieg::ACDj) 46 PEARL STREET PH ON E (617) 471-6427If' ~\\:9 GUINey MA. 02169

COn1Ui"1'1UIfilDCc§\IDOIfil~ INC
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Budd Meyer K2PMA
6 505 Yello wst one Blvd.
Forest Hills NY 11 3 75

enta ert
[or Cloc k Wat cli ers

T o further increase the util ity of the
lden talert" , a digital, so lid state read

out has been added. With a minimum of
effort you can now watch the time tick by.
Wi th a li ttle mo re effort it is possible to vary
the identification cycle fo r use with
repeate rs, for exa mple.

Adding a solid sta te display is acco m
plished by wiri ng in six more ICs and
changing the power supply to accommodate
the in creased power requ irements of the
displays. The identale rt counts seconds
derived f rom t he power line whereas the
display shows minu tes and seconds. One
pulse per second is taken fro m the Iden tale rt
as is the reset puise. 0 21 , 022 and 023
cou nt these pulses and drive BCD-to-seven
segment decoders, 018, 01 9 and 020,
which, in turn , dri ve the Ga P displays .

Each segme nt of each disp lay must have a
current li miting resistor between it and its
driver output. Rather than use twenty-one
discrete resistors, the new res is tor networks
were used . These are thick fil m resist ors
fired o n to a ceramic base . They have the
configuration of an integrate d circuit. in
Iden ta lert C, ICR1, ICR2 and ICR3 have
seven resis to rs per package. R20 is used to
light the decimal point. If availa ble to you, a
resis tor network with 8 resistors (CTS
761-3-R150) ca n be used fo r ICR2.

My display was built in a separa te 5" x
2\1$' x 2)<;" min ibox with a short interco n
necting ca ble (4-eond) running to the lden
talert. Be sure to use no less t han # 18 wire
for Vee and ground wires. We are dealing

"See " T he lden talert" , K2PMA, 73, April, 1975, p.
89.

22

with a fair amount of curren t, and vo ltage
drops in the wiring can disrupt the o peration
of the display.

Because t he power supply is req uired to'
supp ly approxi mate ly % of an Ampere
instead of the 250 mA for the Identalert
alone, it is necessary to make some extensive
changes to the original supp ly. Just a bout all
the parts used in the original supply are used
and t he parts designation numbers reflect
this. Where an original part changes value it
is noted in the acc ompanying parts list, i.e. ,
R5 is 10 Ohm 10 W in stead of 25 Ohm 10
W. In order to use the original pass tran
sis to r, 0 15, it is esse ntial t hat this devi ce be
attached to the chass is - which acts as its
large heat sink. The original heat sink won't
come close to keeping 015 within its
the rma l rating. in addit io n, be sure t hat t he
box contain ing the power supply and the
one co ntain ing the display have plen ty of
ventila tion - a lot of heat is generate d!

After the supp ly has been built, connec t
about 6 Ohms (5 W) across t he ou tpu t a nd
adjust R16 and R17 for 5 volts. If there is a
length of cable involved, co nnec t the ca li bra
tion resistor at the disp lay en d of the ca ble.
The parts list ind icates two diffe ren t types
of trimmer. Whereas both wi ll work, it is
adv isab le to use cermet trim mers for their
better temperature characte ris tics.

I usually avo id using IC sockets, but did
so in this case to mount t he LED displays.
T he resistor networks and the socke ts for
the displays were mounte d on a piece of
pu nch board and this assembly was epoxied,
at right ang les, to another piece of punch
board on whic h were mou nted the six ICs.
The wirin g fro m the networks to the display
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sockets was accomplished via #22 insulated
wire; t he same type of wiri ng was used fro m
t he networ ks to the drivers on the main
board. There are a lot of wires in a small
space, so some disc re tion is called fo r here to
avoid shorts. Use a Discap to bypass Vee for
each two ICs.

If y ou desire to vary the time cycle, wire
in a single pole, 10 position, non-shorting
rotary sw itch to 07 and 08 as shown in Fig.
2. Remember, t he Identalert cou nts seconds.
For examp le, if your repeater times ou t at 2
minutes 45 seconds, set the 0 7 sw itc h at 1
and the 08 switc h at 5. The Identalert will
sound off at 158 seconds - 2 minu tes 38

OPCOA SLA 1
14 pin DIP res istor network
ICTS 76Q-3-Rl 50 }
150 Ohm %W 10%
3.3k y. W 10%
1000 Ohm %W 10%
1000 Ohm tri mmer leTS
X201 R l02Bor
360S102 BI
10 0hm l O W
39k
50/3 5 V ly tic
2N 2219 (hte 80 0' better]
2N 3904
7447A IC
7490l C
749 21 C
1 A

Parts list

R4,R20
R15. R19
R1 8
R16. R17

Displays
ICR1, ICR2. ICR3

R5
R1 2
C20
0 16
017
018, 0 19, 020
0 21. 023
0 22
Fl

seconds on the display . With th is device in
your shack, you'll never time out ! If you
add th e swi tc hes, it is now possible to t ime
events (within 0.1 %) up to six teen and a hal f
minutes. The display will show only minutes
and seconds (not te ns of minutes), but the
"one" can be added mentally.

T he Identalert operates just as before, but
now you can C ho w long you 've got before
an ID or timeout.

I
QI 2 - ~

0 6 74 42

, '0"

VI EW FR OM SHAFT
E ND SP-IOPOS
NON -SHORT
(2 PL ACES)

o ,). ,

I
0 12 - t

07 744 2

' 10 1I 1 ,)4S ' "

Fig. 2. Switch decode . . .. K2PMA
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The TS-520 shown
with the VFO-520 and SP-520

The TS-520 is the final word in SSB transceivers
. .. the "hottest little rig on the air." It is a com
pact, mostly solid state, au-In-one transceiver
with built-in ACI DC power supply and speaker. It
operates SSB and CW on 80 thru 10 meters .
Features include 2-position ALC and double split
frequency controlled operation .
Available at select Kenwood dealers throughout the U.S.

Distributed by

& TRIO-KENWOOD
W COMMUNICATIONS INC.

116 East Alondra I Gardena, California 90248
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Digital S

Peter A. Stark K 20A W
196 Forest Drive
Mt. Kisco NY 10549

R Computer

1'",1 Olle

Swr -

Ask two different designers t o design some
particular device, and quite likely they wi ll come
up with two circuits as different as night and day.
It can sometimes be very interesting to compare
these circuits to see just how they approach the
same problem.

In the November and December 1974 issues of
73 Magazine. Terry Mayhugh W60TG described his
design for a digital swr c omputer. Shooting for the
best possible acc uracy practically availa ble , his
circuit used 27 ICs, not including those in the
power sup p ly . This included some rather exotic op
amps, a n a na log multi plier IC, a nd a diqital-to
analog converter. as well as a variety of precision
metal film resisto rs . K2 0 AW, o n the ot her hand,
says tha t he was primarily concerned wit h ma king
his digital swr compute r simple an d easy to build,
even if it might provide slightly less accu racy . His
circu it uses 11 ICs (plus o ne in t he p o wer supply).
a ll o f t hem standard, easv-ro-eet . In addition, his
a rt ic le provides the layout fo r a printed circuit
board a bou t 4 x 6", w hich mou nts a ll components
except for the transformer a nd directional coupler.

Measurement of swr requires a directional
coupler in the t ransmissio n line, which provides
two voltages, called VF an d VR. proportional to

S
wr measure men ts are a co mmon part of
an ama te ur's life . Most active hams have

an swr bridge of one k ind or another, a nd
ofte n use it to adjus t ante nnas, feedlines,
match ing networks, or other parts of their

1'I. 1 'f"" ' I C T 10"'lt::

the voltages trave ling in the forward a nd reverse
directions, respectively. The sw r is then computed
fro m the equation:

VF + VR

VF - VR

W60TG uses precision operational amplifiers to
sum the two voltages to provide the top term in
this equation, an d to su bt ract the two voltages to
provide the bottom term. An analog d ivider circ uit
then does the ac tual division, and a simple digital
vo lt met e r con vert s the resulting voltage in to the
displayed digital svvr reading.

K20AW starts o ff w it h a similar approach, a lso
usin g op a mps t o provide the sum and difference
terms in the equa tio n. But then , instead of doing
an analog division, he converts the two voltages
into digital signa ls a nd does the division digitally .
This eliminates severa l hard-to-get components,
and also simplifies the digital readout circuitry.

To sum up, W60TG's circu it , if properly built
and aligned, c an be some what more accurate, while
K2 0 AW's circuit is simpler and easier to build.
Even if you d on' t d ecide to build either, we feel
that you can pic k up many useful hints by
comparing the t wo d esigns. - Ed.

ante nna systems. Even when every thing is
fi nally done, an swr measurement is a useful
chec k to ma ke sure every t hing is st ill work
ing properly.

Unfortunately, swr measure me nts are



simple but awkward. The more affluent
hams may have an in-line wattmeter which
can measure somethi ng called "forward
power" and "reflected power." Once these
values are read, they have to consult a table
or do a short calculatio n to find their actu al
swr. On the other hand, most of us have a
simpler "swr bridge," which is normally
operated by pl acing a switch in the "for
ward" position, adjusting a pot for a full
scale meter reading, and then flipping the
swi tch to th e "reflected" position to get a
reading.

Both of these methods are awkward and
time consuming. Though they are simple,
so me time is required for each reading - and
it is hard to make adju stments and take
readings at the same time. There is no
such thing as slowly adjusting some com
ponent whil e looking for a null in swr - you
have to alte rnately adjust, take a reading,
adjust, etc.

Thus there is a need fo r some sort of swr
indicator which can give you a continuous
reading without the need to flip switches or
adjust pots. Though such a device 'exists
comme rcially - it is a dual-pointer meter
where one pointer reads the forward power
while the other pointer reads the reverse

ANTE NNA

power at the same time - it is expensive and
still difficult to read accurately and fast.
This article describes another approach to
the problem of fast and accurate readings 
a digital swr computer which auto matically
computes the swr and displays it on a digital
readout automaticall y every time you
transmit. The swr comp ute r is specially
valuable when making any kind of antenna
or tran smission line adjustments, but it can
be left in the line permanentl y to give you a
day-to-day check on the performance of
ypur antenna system with just a glance at
the digital readout.

The swr computer uses a directional
coupler inserted into your transmission line
in the same way as any SWf bridge. In fact,
you may use your present swr bridge ju st by
making thre e connectio ns to it: bringing out
a ground, the forward voltage (VF) and the
reverse voltage (VR). The computer then
calculates the swr from the formula:

Vswr =

and displays it as a three-digit number
between 01.0 and 99.9 on a li ght emitti ng
diode (LED) readout.

All the parts mount on one 4x6" pri nted
circuit board, except for the directional
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SI79 95

o USE I T PORTABLE - OVER THE
SHDULDER - with the BP·' Nicad
Batte ry "SNAP PACK"

o USE I T MOBILE with the BA·' 25
Wt. Amp "SNAP PACK"

o USE I T FIXED with the AC· ' AC
Supply "SNAP PACK"

o UNIQUE "SNAP PACK" MODULES
merely Snap-On and au tomat icall y
interconnect - No messy wi res or
cables to hook-u p. It only takes a
few seconds! '

SPEC COMM 5 12
5W 12 channels

SPEC COMM 560
5W 6 channels

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

SC512 W/BA·l " Snap Pack"
A limited number of units are In Stock for Immediate Ship men t.
(Allow 2 wks for personal checks to cteer.l SC512 WISP-1 "Snep Pack"r---------------------------------

I . b Please ship the following: Am t Ene! $ g~KO.
I nqUire a ou t our: .' . .

• Pac ka ge Deal s O S C5 1 2 @ $1 99.9 5 O S C R 100@ $ 8 9.9 5 CM/ C OS AC E xp.DateI • SC R-l 00 Re p eate r 0 Se56 0 @ $1 7 9 .9 5 0 Pr ecisi o n Xta ls ±a.0 0 1% Card No. _
Re ce ive r Board 0 MS -l Mo bil e Mou nt @ @.$4.95 M / C Interb an k No._I . SeT-l00 Trans. $ 7.9 5 (Lis t o n sepa rate sheet) Ad d $ 3 .50 Sh ippi ng/ Handli ng

I
. 0 SP~l p kg. [Btrv pack , PA residen ts a d d 6 % tax .

mrt ter Boa rd . chgr., ant., car ry i n g
stp) @$79.95 0N"."'m"'e'-- _

I :__:~ 0 SA·l Amp @ $84.9 5 AddressI liiiiii!~ O AC-1 Spl y . @$44.9 5 <c";t"y""-"----- - - -------S- t-.-te----z-;-p-- ---

I 100%MoneybackI Guarantee
I 100 Day WarrantySee Review Article in April 73 Mag.

Send Card for Data Sheet.

FEATURES
"u ses inexpensive TR22 x tals ,. 146.52
x ta ls supplied " Trimmers on all xta ls ..
Reverse polari ty protection" Final t ran
sisto r fully protected .. Large 3" spkr.
fo r unusually good sound " Ext. sp kr.
jack .. Front and rear antenna jacks ..
Rugged but light - 2 Ibs. .. Size
2Y. X6 XS" .. El ectronic T /R-no relay
problems" LED Btry. voltage indicator
.. Super eft . xmtr - draws only 900 mA
@ 5W. out" High qu ality Ceramic mic ..
Fantastic Squelch - fast & sensi tive ..
Extremely sens. MOSFET front end ,
0 .3uV120dB Qt. " Incredibly sharp IF , at
least ·SOdS @ ±30 kHz" Single Conv.
Rcvr. - superi or to dual conv. designs
for spu rious resp. rejection! .. Very easy
to service .

- 5 TIMES THE POWER of the usual'
Wt portables! (But d raws only 2x t he
cu rrentl]

- EXCLUSIVE HOT CARRIER DIODE
MIXE R virtually eliminates intermods
& receiver overload .

- LARGE SCA LE US E OF ICs IN
RCVR. and XMTR. for superior, more
reliable performance at lower cost!

• Engineered and bu ilt in U.S. - T op
Quality throughout.

- FA CTOR Y DI RECT SA LES & SER·
V ICE. You deal direct with the
experts.

SPEC COMM 512/560 ThNewSW2M
rM Pi &:t WltIt ".§ItLlpPad.- M~
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couple r, a 6.3 volt power transformer, fuse,
o n-off switch, and line cord. The computer
is therefore very easy to bu ild and trouble
shoot, si nce the printed circuit board elim
in ates 99% of your problems. Calibration
consists of adjust ing only three potentio
meters.

The estimated price o f the parts listed at
the end of the article is about $40, assuming
that you shop carefully. (By limiting the swr
computer to a two-digit readout instead o f a
three-digit readout - a maximum swr of 9 .9
rather than 99.9 - you can save about $5. A
much greater savings ca n be made if you
already have, or intend to build, the K20AW
frequency counter - you can save about $30
by using the counter as the readout device .)

How It Works

Fig. 1 shows the block diagram. We start
with a directio nal coupler, shown in the
upper left corner. You may bui ld your own
following the ARRL Handbook or any of a
number of other designs, or you may use a
commercially available swr bridge, such as
the $12 Lafayette bridge.

The coupler, using a co mbinatio n of
inductive and capacitive coupling, provides
two output voltages called VF a nd VR,

28

which represent the forward and reflected
voltages. These are tapped off the coup ler
circuitry at the output of the signal diodes,
as shown in Fig. 1. (Note: Make sure the
diodes are oriented as shown to prov ide a
positive output voltage to the computer.)
For calibration purposes, the VF and VR
voltages go through R1 and R2, two adjust
ment pots. An IC inverter changes VR into a
negative voltage -VR and two IC analog
adders then provi de the su m voltage VF +
VR and the difference voltage VF - YR.

These two voltages are then fed into two
voltage-to-frequency converters, which pro
vide a pulse signal whose frequency is
proportional to the applied voltage. R3
allows adjustment so that the two converters
track each other. The difference frequency is
then divided by lOin a digita l divider and
both signals are applied to the cou nters.

The counters are three stages of 7490
decade counters, which count the input
pulses arr iving from the sum circuit. These
counters can count from 000 to 999, and a
decimal point is inserted on the LED display
so that the count is displayed as 00.0
through 99.9. The resulting count is fed to
the LED display through IC decoder/dri vers.
If the count eve r exceeds 799, the overrange

73 MAGAZINE
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Fig. 3. Display circui ts.

circuit lights up all the decimal points to
indicate that the swr is very high.

The actual division in the formula:

is done in the decade counte rs digitall y, by
allowing the difference frequ ency to reset
the counters back to zero. To see how this is
done, let's work through a simple exa mple.'

Suppose that the forward voltage VF is 3
volts, and the reverse voltage VR is 1 volt.
This condition represents an swr of 2.
Depending on how the adjustment pots are
set, let us suppose that the sum signal, VF +
VR, will be 4 volts , while the difference
signal, VF - VR, will be 2 volts. Then, since
the voltage-to-frequency converters are

Vswr VF + VR
VR

reasonabl y linear, the sum freque ncy may be
1000 Hz , while the di fference frequency
would be half th at, or 500 Hz.

Hence the counters ge t the 1000 Hz
signal to count , but are reset back to ze ro at
a 50 Hz rate (si nce the 500 Hz signal is
divided by 10 before reaching the counters).
Thu s th e counters will o nly reach a count of
020 (which will be displayed as 02.0) before
being reset back to ze ro. In this way, the
display shows the true swr. As with any
counte r, any reading is correc t to within o ne
di git, whil e the voltage-to-fre quency conver
sion process is linear to within about 1 o r 2
percent - so the overa ll accuracy of the
computer is easily within a few percent.

Fig. 2 shows the input stages of the
computer. Except for le 3, which inverts VR

"
,..--- ' "

,
•
1?:200" FJ5V

•
1?:200..F
J~v

)~---'--+--r-1 ICI2 "'~~--r----L M 30 9 1< I - sv
1I0V 6.3 V

"

_ ___, - 9 V.(

Fig. 4. Power supply .
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Fig. 5(a). Pc board (full size).

into -YR, the su m and difference circuitry is
identical. 1n the sum circuits, IC1 adds YF
and YR, and drives a 2N 3638 transi stor,
whi ch acts as a consta nt current source to
charge a 0.01 uF capaci tor (which deter
min es the frequency at whic h the 2N489 1
un i june t io n t ransis tor osc illates) . T he
cu rrent which charges the capaci tor goes
through the 10k resistor in the em itter of
the PNP transistor; this produces a voltage
drop which is fed back to the input of 1C1 as
negat ive feedback, making the overall

30

vo l tage-t o-fr e quen cy convers io n very
accurate . IC4 then di vides the difference
signal's frequ ency by 10.

Fig. 3 shows the counters , decoders and
drivers, and displays. Exce pt for the ope ra
t ion of IC5, the circu itry is very stra igh t
forward: IC6, 8 and 10 are the th ree decade
cou nters, IC7, 9 and 11 are the decoder/
drivers.

IC5a and IC5b control the counting and
display functions. Suppose the difference
frequency coming in at the B input is 50 Hz,
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IC22A
-ZZ CHANNEL
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Fig. S(b). Parts lay out.

that is, a pulse arrives every 1! 50th of a
seco nd (every 20 milliseco nds) . IC5b is
connected so t hat it fli ps at every input
pulse, so it wi ll be on for 20 milliseconds,
and off for 20 milliseconds.

While IC5b is on, its output on pin 12 is
positive, which is sent to ICSa; this allows
IC5a to accept the sum pu lses. IC5a acts
wi th IC6 to cou nt t he input pulses, so during
thi s 20 mill iseconds the cou nte r is working.
If, as in our above example, the sum
freq uency is 1000 Hz (the sum pulses arrive
1 millisecond apart), t hen 20 pulses wil l
arrive during this time, and the coun ter will
cou nt to 20. But pin 13 of IC5b connects to
IC7, 9 and 11 in such a way that the displays
are turned off (a zero voltage is appl ied to
poin t E, which feeds the BI - Blanking
Input - on these ICs). Hence the disp lays
don't in dicate anything at this time. When
the 20 milli seconds arc up, IC5b flips to off.

With IC5b off, IC5a is preve nted fro m
cou nting as it gets zero volts at its JK inpu ts,
so for the next 20 mi ll iseconds the counters
stay at the value they reached at the end of
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the counting interval. At the same time the
BI inputs to the decoders go positive, so the
LED display shows this count. At the end of
this time interval, when IC5b again goes on,
short pulses are sent through t he two 500 pF
capaci tors which force IC5a, IC6, IC8 and
IC1 0 bac k to a cou nt of 000, so that the
next count starts again with 000.

T he o nly unexplained circu it is transistor
Q6 connected to IC10. As soon as the
counters reach a count of 800, pin 11 of
IC10 goes positive, which charges up the 10
u F capacitor connected to the transistor's
base; this in turn connects a positive voltage
to the decima l points on the first and third
LED digits to indicate a very high swr.
Actua lly, the swr is too hi gh much before it
gets anywhere near 80, and the purpose of
this circuit is not to te ll you whic h swr's arc
OK and which are not. Rathe r, the purpose
is to warn you in case the swr might be
computed as something like 101 or 102.
Since the maximum swr which can be
displayed in the three digits is only 99.9, an
swr of 101 would be shown only as 01 .0,
with the fi rst 1 missing. The extra decimal
poi nts are there to warn you of thi s condi
ti on.

Fig. 4 shows the power supply, which
consists of a standard bridge and IC voltage
regulator to generate +9 and +5 vol ts, and a
modifi ed voltage doubler to generate -9
volts. See the Parts List for comments
regarding the power transformer and the
heat sink for the regulator. A perfectly
adequate heat sink, if the IC is mounted on
the board, is a 1 x 4" piece of alu minu m,
bent into the shape of a squar ish U, and
mounted under th e IC so that the ends of
the U stick up off the board. Alte rnat ive ly,
the IC can be mounted on t he cabinet.

Construction
With the exception of the power trans

former and the ac line components, all the
components shown in Figs. 2 through 4
mou nt on the prin ted circuit board as shown
in Fig. 5. Note the following points before
sta rting to mou nt the par ts:

1) The 500 u F and 2200 u F capaci tors in
the powe r supply mount upright; axial lead
capacitors wi ll work, though radial lead
capacitors fit better.

73 MAGAZINE



SOCKET LED

PC BOARD

Fjg. 6. Alternate LED moun tfn g,

2) IC sockets or Molex Sol de rcon pins
shou ld be used under all ICs and LEOs. Our
own prefere nce is Molex pins, as S pin
sockets for the 741 IC, are d ifficu lt to
obtain. Moreover, many LEOs have . round
rather than flat pins, and do not fit into
most soc kets.

3) The twenty-two 390 Ohm res istors
near th e LEOs are quite crowde d, and some
can lie fla t against the board whil e o thers
have to be mounted standing up . Be
especially careful whil e mounting these
resisto rs to leave room for th o se res is tors
still to come .

4) The LEOs are shown as bei ng mounted
fl at against th e board, like ICs. Th is w ou ld

. be an appropria te way of mounting them if
you intend to loo k at the LEOs from the top
of the board. Obse rve especiall y how t he
LEOs mount - with pin 1 of each LED
towards Q6. The proper way to hold the
board for correc t rightside-up disp lay is with
the LEOs in the lower lef t corner. In o rder
to be a ble to mount th e board closer to the
face of the cabinet, you may wish to place
the standup electrolytic capaci tors o n the
wiring side of the board. Ei t he r socke ts o r
Molex pins may be used for the LEOs, but
make sure that t he socke ts you use will
accom modate the LED p ins .

O n th e o ther hand, the LEOs can be
mounted vertic ally as shown in Fig. 6, by
using short wire ju mp ers ei t her with a soc ket
o r so ldered directl y to the LED pins.
Though somewhat more laborious, the latter
mounting method is more convenient if you
intend to mount the board horizon tall y in a
cabinet and loo k at it fro m t he front edge .

5) Most of the jumpers o n th e board a re
stra igh t point-to-poin t wire ju mpers, but
there are two which have to span several
inches; th ese connec t the two po ints labeled
C and 0 near t he LE Os to t he two 1 20 Ohm
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resisto rs near the edge of th e board. You
may place these two e it he r o n top or under
the board , but make sure they are insu lated.

6) The LM309 K IC mou nts o n a U
shaped heat sink made out of a 1 x 4" piece
of aluminum (or a Wa kefield sink can be
used - see Parts List ). It ca n also be
mounted on th e cabine t, in which case no
heat sink is needed if the cabinet is metal.
The case of the IC is grounded, so no
insula to rs are needed.

7) To reduce the possibi lity of errors, a
small do t on the pr inted circuit board
identifies pin 1 of ICs, the posit ive terminal
of electroly t ic capacitors, and the cathode
termin al of diodes.

8) In "accordance with good design
prac tice, a num ber of 0.01 uF capacitors are
sca tte red throughout the board, connected
betwee n the +5 - vol t li ne and ground; t hese
are generally not shown o n the diagrams.
Sma ll 10 or 25 volt units are q uite a dequate,
and are reco mmended beca use of thei r small
size. In this applicat ion th eir exact value is
not important, an d anything fro m 0.005 to
0.1 uF should work .

9) The 0.01 uF capacitors connec ted in
the .. timing circuit (the emitte rs of th e
unijunction transistors) are important in
determining th e lo ng term accuracy of th is
unit. Though their ca paci ty is greatly depen
dent on temperature, disc ce ra mics will work
here quite well (as lo ng as they a re the same
brand and type) since the two capac itors
should track each o ther and thus cornpen
sate, to a large extent, fo r eac h o ther.

• •Nevertheless, If you are really co nce rned
about acc uracy, you mi ght want to consider
a more stable capaci tor type for this applica
tion, suc h as a pol ystyrene or mylar capaci
tor.

10) The six 27 k res is tors determine op
amp gain , and must th erefore be carefu ll y
c hosen, They need not be exact ly 27k, but
must be selected as matched pairs. Eac h pair
is co nnected to o ne of the 741 op amps, a nd
the resistors to be matched are shown in Fig.
2 . The best way of matching the resisto rs is
with a digi tal YOM or an accurate bridge,
but even a fairly goo d YOM sho uld be
adequate .

11) Under certain circumstances, t he
digital circu itry may be susceptible to rf
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interference from your transmitter. When
mounting the board in an enclosure, keep in
mind the future possibility that bypass
capacitors may have to be added to all
inputs - signal and power.

PARTS LIST

Integrated Circuits
3-741,1-7473,4-7490, 1-LM309K, 3-7448.

Resistors
10% % Watt: 2-120, 22-390, 2-470. ,-, k. 2-2.2k.
4-4.7k, 2-1 Ok, 3-12k, 1-150k, 1·1 OOk;
1% % Watt : 6-27k . These resistors need not
actually be 1% tolerance, but for best accuracy
should be matched pairs. They can be 10%, as their
actual resistance is not too important as long as
they are in matched pairs.

Potentiometers
2-10k and 1-100k, upright printed-circuit type,
such as CTS type (avail. at Radio Shack'> .

LED Readouts
Three common-cathode DL-704. MAN-4 or equiva
lent LEOs; other common-cathode LEOs can be
used, though board layout may not fit other pin
connections. Common-anode LEOs can be used if
7448 lCs are changed to 7447, 390 Ohm resistors
are replaced by 220 Ohms, and a different set of
connections is used between 7447 and LEOs.

Capacitors (those marked * are upright mountl
Disc : 2-500 pF, 2-0.002, 12-0,01;

Electrolytic: 2·10uF 10 V, 2-500* uF @ 16 V,
2-2200* uF 16 v .
Transistors
2·2N706 NPN switching transistors or equivalent ;
2·2N3638 PNP or equivalent, but must have fairly
good beta ;
2-2N4891 unijunction (Radio Shack R5-20291.
Diodes
l-1N914 o r 1N4148 silicon signal diode or equiva
lent;
6-1 N4001 rectifier, 1 Amp 50 piv or equivalent .
Transformer
6.3 volts at 3 Amps. Actually. only about Y.r
ampere is required, but 6.3 volts is a little marginal.
If you can get a 7 or 8 volt transformer, then a Y.r
Amp transformer will do. Otherwise, a 6.3 volt 3
Amp transformer under this very light load will
provide about 7Y.r vo lts, which is OK.
Assorted
Line cord, fuse. on-off switch. wire. solder,
cabinet, display bezel. Wakefield NC-631·3 or
equivalent heat sink. if LM309K is mounted on
board ; no heat sink required if it is mounted on the
cabinet . Also needed is any type of home brew or
commercial directional coupler or "swr bridge." IC
and LED sockets or Molex Soldercon pins are
helpful. Printed circuit boards may be made from
Fig. 5; etched and drilled boards are also available
from Star-Kits, G.P.O. Box 545, Staten Island NY
10314.
Next month: Operation and calibration.

... K20AW

-e .,\
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Speeializing in VHF·UHF
FM (I SSB Equipment

IC-22A $249.00 ppd.

Supplied with
Seven channels
94/94 34/94
22/ 82 28/88

52/52

Plus TWO channels
of your choice.
Addidonalchanne~

$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 -

KLM PA lO-70B 70W 2M Ampl $129.95 K LM 144-148·1 21 2el OX Beam
KLM PA1 0-140B 140W 2M Ampl $189.95 KLM 144-148·16 16e1 OX Beam
Hustler CGT·l44 5.2d B Coli near, trunk lip m oun t KLM Baluns (optional . recommended)

$39.95 KLM 2 A ntenna Combiner
Hustler CG-144 5.2dB Colinear , 3/8 thread 26.75 Cushcraft AR X-2 Ri ngo Ranger
Larsen L M-1 50K 3dB 5/8 wave $28.35 Cushcraft A 147-11 l1el Beam
Larsen L M-1 50 on Magnetic Mount $35.00 Cushcraft A 147-22 Stac ked 1"5

• , Allow $3.00 shipping per an tenna o r amplifie r.

W"jhLP •
Our in-depth stock assures filling orders the same day received.
We ship UPS or best way. For fast shipment we suggest 1.
Cashier's check or MD. , 2. C. O. D. ($15 deposit), 3. Bank
A mericard, 4. Master Charge. Cali fornia residents add 6% sales
tax.

$49.95
$54.9 5
$1 3.9 5
$19.95
$26.50
$2 3.9 5
$68.50
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Bill Hoisington Kl eL L
c/o 73 Magazine
Peterborough NH 03458

Rf feedback,
The Experimenter's Curse

T here is a particularly nasty fo rm of
trouble which can a fflict solid state

transmitters, and multi-rf stage receivers too,
much more than the old-fashioned tube jobs,
and considerable attention must be paid in
order to avoid it. This is interstage coupling
through the low impedance power lead
connections and wires, which ordinarily with
tubes would not allow sufficien t rf voltage
to be sent from stage to stage to cause much
trouble .

Even with tube s, precautions against this
type of trouble had to be taken at times,
especially as one went higher and higher in
frequency up into UHF. One of the bad
features about it is that it can happen
easily enough between a first stage and a
last stage, transforming one millivolt into
one volt and causing violent reaction.

Very complicated power lead filters have
been devised for this deal, as for example
eight and sixteen section filters for an eight
tube radar i-f strip.

Ceramic fee dthrough bypass capacitors
were designed for use where power leads
went through partitions, which cut down
the nuisance rf voltage to a certain extent ,
enough for the tube type sources, exciters,
and finals, if sufficie nt care and shielding
was used in the overall design. Some of
these cera mic feedthroughs work at 432
and some do not , as you will see.

Now we are faced with devices (trans
ist ors) which exaggerate this kind of
trouble due to very low rf impedances.
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Some transistor collec tor circuits opera te
with impedances of less than ten Ohms, and
for high power it may go under an Ohm.
This means that a bypass, that was good at
432 MHz with tubes, may let through rf
voltage at low impedance , driven by those
high current solid state devices to couple
back from the final right past a "bypass"
capacitor and int o the exciter and knock it
right out, su bject to the phase involved. Or
worse, throw the stages int o self-oscillatio n,
because the input of these devices is also low
and so opera tes on ve ry small volt ages of just
the kind we're talking about. This is fu rther
aggravated if low cost devices are used in the
first stages because then the low level opera
tion is more subject to feedback.

Say you've got a gain of 10 or 12 in each
of two rf stages, the last one putting out o ne
or two hundred milliwatts , and you couple
back just one percent along the battery leads
to a tripler stage with an ou tput of only o ne
or two milliwatts . You see what can happen?
And it does, too ! Not only that , but if it just
happens to be in phase, you get output even
when you pull the crystal ou t , and that is
about th e worst thing that can happen to
any transmitter.

So it will pay to examine this question
in detail , because as amateurs we have an
obligation as well as the need to develop
our skills in the art, and this subject is a
basic one for all types of transmission and
reception by solid state devices.
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TERMINAL STRIP
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SOLDER LUG
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The trick is to connect " something"
be tween A and B that will carry heavy
curren t 12 volts dc with only a small drop or
none at all . This may mean a thin wire
choke , o r a resistor for a low power first
stage drawing o nly 10 or 20 mils , and it may
mean later a heavy wire choke for 12 volts at
one quarter of an Amp for a three Watt
final .

Fig. 2. Sim ulated, fla t coaxial filter.

ColOOO pF

o

Tests

Refening to Fig. I , all results are given in
dc volts at the outpu t of the diode detector:

Coaxial cable A to B, 4 volts; piece of
wire on the ground, 3.5 ; piece of wire with
1000 pF to ground at B, .3; 1000 pF at A,
.29 ; 1000 pF at A and B, .04 (40 milliwatts);
100 Ohm resistor between A and B, .04 2;
with 1000 pF at A and B, plus 100 Ohms
between A and B, zero volts. This could be
used with a low current stage like a receiver
where even down to six volts is all right for
low noise rf, but let's keep going. You
certainly couldn' t modulate a so lid state
final through a 100 Ohm resistor.

Choke coil between A and B, no. 40 wire ,
Y-!" diameter, length Yz" , no capacitors, .2;
with 1000 pF at A, .0 1 volts; with 1000 at A
and B, Vz mY. Beginning to look good.

10 turns no. 34 wire , 20 mY, showing
that the choke question is su bject to varia
tions in filter power, in this version.

Yellow surplus choke , I mV , good but
not quite the ideal yet. Ten turns o n the
choke and 1000 dipped mica at A and B, 10
mY. Same , with small 3/I6th Lafayette
ceramics, 3 mY.

DC MICRO-AMMETER
CALIBRATED IN
DC VOLTS

H "AM" L
osc

CRYSTAL
CONTROLLED
SOURCE
432 MI-lr

With this in mind , I started in on the
power lead filter deal with the goal being a
small low-cost unit easy to make , with at
least 40 dB of attenuation in voltage, if
possible. It turned out that it was.

These tests and the final low cost filters
are good for receivers also. A contemporary
author in another magazine I happened to
be reading recently mentioned , "You'll
have an easier time with one rf stage than
with two ." No argument there at all. Just
that these tests and filters should help
reduce the effort needed to "tame" two rf
receiver stages, as well as multi-stage
transmitters.

How to Get "Cold" Connections
Most of our work on UHF calls for hot

wires, that is, wires carrying plenty of rf,
and losing the least amount possible
through insulation losses, radiation, wire
resistance, or by any o ther nuisance
method. For power leads we want jus t the
o pposite, t o carry dc and lose all the rf
immediately. Or at least so mu ch that you
can neither detect it , nor find any nuisance
effects, which amo unts t o the same thing.
An oscillator and rf amplifier will do for
the source and a tuned diode detector will
do the job of mea suring. After all, we're
not doing a research job for a capacitor
company, we're just interested in learning
how t o put a solid sta te transmitter on the
air with a good stable signal without
touchy feedback , connectors t hat jump
rf-wise, and other transmitting plagues. The
same holds for the multi-stage receiver also.

Fig. I sh ows a test se t-up that can tell us
what's what in this matter. After all, if I do
it and tell you about it, that gives you more
time to build things and get them on the air.

At "An we have a good 20 milliwatts at
432 MHz coming onto the test plank . At
"B" we have another cable going to the
tuned diode detector, and with the units
shown the meter reads four volts dc when
"A" is connected to "B."

Fig. 1. Test setup, power l ead f il ters. Fig. 3 . Filter module.
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Fig. SA. Ideallow-cost power lead filter, top view.

CUPP£O

o

END VIEWSIDE VIEW

HEAVY ve in. PIN

Fig. 6. Type "F'I:" feedtbrougb capacitor.

value o f 30 pF for each of the four
capacitors. Of course at 432 MHz the rf
impedance of 30 pF looks almost like a dead
short , and it was. I could not tell the
difference between the 150 pF filter and the
30 pF one. This makes it easy if you have
large quantities of surplus dipped mica
capacitors of odd values.

The reduction in rf voltage is something
like 50 dB, dropping from four volts down
to about I{IOO,OOO of a volt. This is plenty
for power and lead filters. The cost in parts
is that of four capacitors at around 10 cents
each, and a resistor for a coil form.

Fig. 7. Feedtbrougb capacitor.

"Boughten" Feedthrough Capacitors

The first ones tried were disappointing.
The type "FT," shown in Fig. 6, allowed 20
mY to leak through.

I did dig up a couple of good ones out
of a 1946 surplus UHF Navy unit. I
suspect that the price will be quite high on
such units, if they can be found. These

Fig. SB. Side view of power lead Iilter,

30 pF Capacitors

Just for fun , another two-section filter
was assembled, as in Fig. 5, but with the low

Fig. 4. Brass frame module.

Home-brewed flat coax, as in Fig. 2, 10
mY; two 1000 pF at A and B, plus 20 tum
choke, I mY. At this point I thought about
a small module as in Fig. 3. The meter hit
the pin. Bringing the two capacitors to one
connector, which had some inductance to
ground, was absolutely N.G.

] then cut out a small brass frame as in
Fig. 4. Hurray! The first time to hit a real
zero volts. It makes you haul out the
ohmmeter and check for a short or an open!
Same, but without choke, also zero.

I noticed that every time I checked with
another 1000 pF on a little coffee slick from
A or B to ground, in effect paralleling the
one already there, the meter plunged to near
zero. At 432 MHz this is the same thing you
may have read about more than once in my
articles. More than one capacitor at the same
place. It parallels the inductance and drops
it.

Now we're getting close to the ideal; in
fact, to cut it short, Fig. 5 shows the ideal .
No brass plate is needed, and you can use
it either on the baseboard or with the
choke-resistor installed in a hole in a box
wall, or what have you .

The two-section filter , using 4 capacitors
plus a choke in between , really does the job.
You imagine the meter moves , maybe. There
might be somewhere between 1{1O and
l/l 00 of a millivolt of rf leaking through,
and some or all of this may be "jumping"
through the air.

So now you can make up units in
advance , as in Fig. 5, and be sure they 'll
work a t 432 MHz.
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What's All the Shouting About

,

It's the All New e/elt'l 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,

?•

• TIle operating simplicity, accuracy and stability of the Synthesizer
and LED Frequency Readout. ,

• TIle unmatched receiver performance with super sensitivity and
freedom from spurious responses.

• Those beautiful, clean 35 Watts of Transmitter Output.

• TIle rugged Modular construction.

• The 143 .5 - 148.5 MHz coverage - opens a whole new world of
SIMPLEX operation.

UNTIL YOU THY ONE YOU WON'T KNOW WHICH
FEATURE YOU WILL SHOUT ABOUT - PROBABLY

ALL THE ABOVE - AND MORE! CALL CLEGG'S TOLL
FHEE NUMBER TODAY FOR DETAILS ON THE FM·DX.

AUGUST 1975

_ef!!l'..:-tt _
208 Centerville Rd, lancaster, Pa.

Toll free sales & services phone (800) 233-0250
In Pa. call (717) 299·1221 (collect)

,
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look like Fig. 7, and perhaps some reader
from the sales department o f Sprague or

Centralab or Erie can tell me what they
are, and for how much they go to amateurs
interested in good UHF feedthrough by
passes. They do seem to work as well as the
final form shown in Fig. 5, so if you can fin d
them , pay the price , and have a wall to put
them in, such as in an enclose d rf stage, you
can use them.

Subminiature Filters

The test setup of Fig. I being in opera
tion , a smalle r version was tried, to be ready
for the size reduction being lo oked fo rward
to with all kinds of new and exciting very
small corrponents becoming available o n the
market.

As long as 30 pF capacitors worked well ,
anything over that would naturally be all
right , so with a 1/10 Watt resistor for the
choke coil fo rm, away we went.

While this is no t as small as can be made
today, when you get into chips and hybrids,
prices go in an inverse ratio . Little 1/ 8 inch
by 1/8 inch by 1/1 6 in ch square Lafayette
ceramics cost around 13 cents, so we still
can call this one low cost.

The assembly is just the same as in Fig. 5 ,
with the total space occupied being 1/ 2 inch
long by 5/8 inch wide by 1/4 inch high , and,
as mentioned, it could be cut down even
more if you tried.

I t worked just the same as the larger one
in Fig. 5. Need I say more ?

• •

- -
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Fig. 9. Battery lead filters.

Checking Out the Fil ter

Fig. 8 shows the results of tests con
ducted o n a crystal-controlle d excit er and rf
final destined fo r use in the 4 32er Solid
State assembly. Note the one volt of rf at
test point D without the filter. At the same
poin t, also without the filter, about a tenth
of a volt was found with only the exci ter
fired up. See Fig. 9. You can see what that
kind of rf path will do for feedback from a
quarter Watt or a 1/ 2 Watt final .

So a piece of copper-clad was put do wn
under the two units as shown in Fig. 9 and
the two filters installe d. Perfect! No rf could
be detected at all at any place on the
batteries. Note that two filters are now
present across any feedback path through
the batteries and their leads.

There stil l exist possible voltage field and
magnetic field feedback paths between the rf
final and the exciter, but that's another
story . The battery lead feedback path is now
eliminated . And at least one thing shows up
in favor for the solid state devices. There is
only o ne wire in which to put a filter!

•

f--') RI'" OUTP'U TRI'" A"' ,"LIF IER"' """'''-~(ll:e lTER )

c - .0 2 V
D-I V
E - .03 V
F - .02 V

,
• • •

6 'o'OI..T5 6 VOLTS

- -c ,

A -.5 V
•B -.02 V 0
u

Fig. 8. Test results, rf on batteries and leads. . . . K I eLL
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Mobile Amplifiers With
Versatility

2M10-70L $13995
10W in - 70W out144·148MHzamp

2M30-140L $179.95
30 W in - 140 W out 144·148 MHz amp

2M10-140L $199.95
lOW in - 140 Wout 144-148 M Hz amp

103Ml0-60L $159.95
10 W in - 60 W out 220-225 MHz amp

103M30-120L $199.95
30 Win - 120 W out 220-225 M Hz amp

103M1O-120L $219.95
l O W in - 120 W out 220-225 M Hz amp

$ 2 50 shipping USA, CA residents add 6 % tax.

,
I ,. •

All Amps : • Fully VSW R & reverse voltage protec ted
• No tuning required across band
• Switcha bl e Cl ass C o r AB operatio n
• Built-in TR switchinq, wlincreased delay for SSB
• Full y compatible with all 1-1 5W FM/SSB/AM /CW rigs
• All solid-state and microstrip construction

Also avai lable: 1-1 0W. 1D-40W and 420-450 MHz li nearized amps

See your local dealer, or write for further in formation
Dealer inquiries desired

.. . some of our dealers . . .

Vegas Radio
1108 S. 3rd
Las Vegas NV 89101

James M. Homan W4DPH
PO Bo x 719
Clearwater FL 33517

Gary Radio Inc.
8199 Clairmont Mesa
San Diego CA 92105

SPECIALTV COMMUNICATIONSSVSTEMS
4519 Narragansett Ave., Sa n Diego CA 92107

Louis N. Anciau x WB6NMT,

TUFTs
" New England's Friendliest Ham Store "

INVITES YOU TO SEE THE ABOVE LINE

.. ............. An... r:"

Rad io Electron ics
386 Main St .. Medford MA 02155
Phone: 714-222-8381
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Elliott S. Kanter W9KXJ
324 2 W. HolJywood
Chicago IL 6 06 59

Surveying the DVM Scene

D o you remember whe n a single CK-722
cost five doll ars, or fo r that matter

when one decade counter cost about ten? If
you, like most of us, can remember those
pri ces and what they are today, you can
appreciate the growth and acceptance of the
digital vorn, or DMM .

Digital multi meters as opposed to conve n
tional analog-metered devices offered several
distinct advantages and until recently, one
disadvantage. On the " plus" side of the
ledger: accuracy, simplicity and lack of
parallax. On the "minus" side , cost fre
quently in the range of about four hundred
dollars.

Why should a digital meter cost so much
more than a conventional meter, or marc
accurately, why did it cost so much more?
Until recently, costs of digital display
devices pri ced the DMM out of the reach of
hams and confined it to the R&D laboratory
bench. However, with the pocket calculator
boom, the cost per digit of display dropped
dramatically from around ten-doll ars per
digit to around a dollar a digit.

If we were to att ribute one singular
advantage to the DMM over the analog meter
it would be simplic ity . Due to different
viewing angles it is possible to get several
values from a given analog meter reading
(that is, assuming the meter hasn 't been
dropped or driven off-scale and pegged ).
This duplicity is known as parallax. How
ever, with the digital display, we deal with
abso lutes. For example, " 125", regardless of
what angle we view these three digi ts, wi ll
read 1 4 125".

Terms
Di gital meters use a set or two of terms

uniq ue to themselves, and it behooves the
smart shopper to understand them and that
to which they refer (usually some magnitude
of $$ over the competit ion) .
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Accuracy, as: + 2% +1 Digi t - The
reading (basic) will be accurate to with in +
2% + the least significant digit, e.g. E in ~

100 V + 2% - displayed as 98 or 102, + 1
digi t ~ Readout 103- -101 Or 99-97 .

Display, as: 3Y, Digit - For reasons of
economy, the most significant digit will
display either 0 or 1, so:,

2Y, Digit displays - 199 Max
3Y, Digit displays - 1999 Max
4Y, Di git displays - 19999 Max

BUT
4 Di git displays - 9999 Max

Auto-polarity: Voltage and curren t wi ll
be disp layed with the proper polarity prefix
auto matically, without the need to reverse
leads or flip switches .

Auto-ranging: Automatic display of
voltage and current within the capabi li ties of
the device with no need to utilize a range
switch.

Selecting A DMM
Buying your first DMM is alot like buying

a car, stereo or for that matter, taki ng a
mistress. Obviously you get what you pay
for. Are you going to use this unit only on
your bench, or will you be climbing towers
with it? If you can be sa tisfied to be
bench-bound you can get a mode l with ac
only o peration. If you choose to "fly" select
one with capability for de as well as ac
operatio n. How many digits are eno ugh?
How accurate do you want to be, keeping in
mind that most vol tage and resistance
measure ments on sche matics were taken by
a trusty, oft-dropped 20kQ/voit VOM. Do
you want to read current to the pica
Amperes?

Many people fee l that it's cheaper to
build than to buy; with today's market place

.,~ MlJ.r:A 711\1 ~



that remains to be seen. The lo west priced
DMM fu ll y assembled, calibrated, etc ., is
$170.00 as opposed to the least expensive
kit DMM at $79.00, but for that extra few
bucks you lose an extra Y. digit and get fu ll
calibration and th e ability to meter cu rrent.
The choice is yo urs, but remember, yo ur
meter will only be as accurate as your
calibra tio n sources.

Survey

The fo ll owing survey{buyer's guide repre
sents major and minor manufacturers of
DMM devices. Prices listed are current, but
the reader should beware of Murp hy's Law
Sub-Sec tion XIVa, whic h states, " .. .i f a
price can go up, it will most assuredly and
following closely the publication of a
b ' ld "uyers gu t e. . . .

Power Digits
Manufacturer Model Price Wired/Kit Source Displayed

Ballantine 3/24 195.00 W OC/AC' 3
B-K Precision 281 170.00 W AC 2%
B-K Precision 282 200.00 W AC 3 %
DanaMeter 2000 195.00 W DC 3%
Data Precision 134 189.00 W A C 3 Y2

245 295.00 W AC/OC 4 1>
Data Techno!. 21 269.00 W OC/AC' 3 1>
Digi Tee 21 10 219.00 W AC/OC 3 %

2120 275.00 w AC/ OC 3%
Fluke 8oo0A 299.00 W AC 3%
Heath IM-1202 79_95 K AC 2%

IM-102 239_95 K AC 3 1>
Hewlett-Packard 970A 275.00 W OC/AC 3%
Hickok 334 229.00 W AC 3%
Keith ly 168 299.00 W AC 3 Yz

168 359.00 W AC/OC 3%
Non-Linear Svs LM-4 187.00 W AC 4
Simpson 360 295.00 W A C/OC 3 % + Analog Mtr
Tekelec 357 179.00 W AC 3 %
Weston 4448 under 300.00 W AC 3%

4449 .. .. W AC 3%
4440 .. .. W DC 3%
4442 .. .. W DC 3%•

4443 .. .. W DC 3 %

Legend :
(.) Optional (Additional Cost I tern)
DC - Battery operation

DVM Manufacturers & Addresses
Ballantine Laboratories, P.O. Box 97, Boonton NJ 07005
B·K, Div Dynascan, 1801 Bell Pla ine, Chicago I L 60613
Dana Laborator ies, 2401 Campus Dr., Irvine CA 92664
Data Precision Corp., Audu bon Rd., Wakefiel d MA 01880
Data Technology, 2700 Fairview, Santa Ana CA 92704
DigiTec, 918 Woodley Rd. , Dayton OH 45403
John Fluke ce.. P.O. Box 7428, Seattle WA 981 13
Heath CD., Benton Harbor MI 49022
Hewlett-Packard Co., 1501 Page Mill Rd., Palo A lto CA 94304
Hickok El ec. Instr. Co., 10514 Dupont Ave., Cleveland OH 44108
Keithly Instrument Co., 28775 Au rora Rd., Cleveland OH 44139
Non-Linear Sys., P.O. Box N, Del Mar CA 92014
Simpson Electric Co., 853 Dundee, Elgin I L 60120
Tekelec l nc., 31829 La Tienda Dr., Westlake Vill age CA 91361
Weston I nst rument s, 61 4 Frelinghuysen, Newark NJ 07 114

. . . W9KXJ
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, , .fhe 5 band Atlas-210 solid state SSB
transceiver for 10, 15, 20, 40 and 80 meters

, , . and the Atlas-215 for 15, 20,40, 80
and 160 meters
The same outstanding performance, reliabi lity, and compact size as the Atl as-180 . .. Only 3% in.
high , 9 % in. wide, 9% in. overall depth, and only 7 Ibs. tota l weight ... Operates direct ly from 12·
14 volts D.C. All so lid state, modular const ructio n . .. No tra nsmitter tu ning lspecial Braille dial
available for blind operators at no extra cost).
FREQUENCY RANGES. Atlas-210:3700-4050, 7000
7350. 14,000-14 ,350, 21 ,100·21,450, a nd 28,400 
29.100 KH z, Model 215 de letes 28.400-29 ,1 00 band.
and instea d co vers 1800·2000 KHz.
POWER RATING : 200 watts P.E.P. in put and CW
input. " On 10 met ers the power rating is 120 watts.
PLUG-IN DESIGN. for quick removal from mobile
mounting, and insert ion into AC Console as illustrated .
PRICE : Model 210 or 21 5 ...$599. AC console, 117V 50-50 cycles...S129
• AC console, 117-230V...$139. Mobile plug-in kit ...$44

...and the best place
to buy Atlas
...Henry Radio,
naturally

Why buy from Henry Radio?
Over 40 years experience. No finance charges if paid
within 90 days. Low interest contracts - 8%/yr add
on (14% annual rate) - as long as 24 months. 10%
down or trade-in down payments. Good used equip
ment. Most makes and models. Used equipment cer
ries a 15-day trial, 90-day warranty and may be
traded back within 90 days for full credi t towards
the purchase of NEWequipment. Wr i te for literature.
Export inquiries invited.

Henry Radio is
Exclusive Export
Agent For
Atlas Rad io Inc.

11 ",,6, ... ........ •~ . .. . ~_ ..... ..~. .• - _•._-



Ralph E. Taggart WB8DQT
451 5 Oak wood Drive
Okemos M I 48864

How About a

Weather Satellite Monitor?

I n a series of previous artic les in 73 (Sept.
74, Dec. 74. and June 75), I outlined a

number of c ircu its and techniques that cou ld
be used to display weather satell ite pic tures
on conventio nal SSTV monitors. My corres
pondence in regard to these artic les indica tes
that th ere is a widespread in te rest in copy ing
weather sa tellite pictu res and. as one might
ex pect, the interest is not confined to

individuals who are active in SSTV. The
volu me of mail clearl y indicated the desira
bility of a simple mon itor ci rcui t designed
specifica lly fo r weather sate ll ite service, and
this art icle will describe suc h a project.

T he circuit is simple, yet incorporates
some of the latest circuit ideas which J have
d eveloped in experimenting with this
inte resting mode. In additio n. printed circu it

so.
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ACTIVE FILTER
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Fig. 1. Unless no ted, all resis tors are 1/4 or 1/2 Watt, 10 0/... Capacit ors are mylar, disc , or electroly tic
(polarity marked) as note d. Unmarked diodes are general purpose com puter or swi tching types
(lN457, 1N91 4, etc.). R 1 - 5k pc pot, VCO freque ncy control. 5 1 - DPDT toggle , receive (R) or
disp lay (D). 5 2 - normally closed push-bu tton, phasing. 5 3 - 4 po le 2 pos . ro tary , APTIDRIR mode
selec tio n. Components marked wi th an asterisk (*) mount on the chassis, all o thers are on board # 1.
ICI - 7400, IC2 - NE565 PLL, IC3, 4, 5, 6, 7 - 7490, IC8 - 7492. IC9 - 741 op amp. T I - o utput
transformer, lO-20k to 8 Ohms. Rs - SO Ohm pot, adjustable meter shunt (see text ). J - RCA phono
jack; J1 - 2400 Hz to le ft channel inpu t of tape deck, J2 - to le ft channel o utpu t of tape deck , J3 
sa telli te video from righ t channel o utp ut o f tape deck. Q1 - HEP712.
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Fig. 2. Deflection circuit (board #2). General component notes as in Fig. 1. Q2 - HEPSS. Q3, 5 
HEP 245. Q4, 6 - REP 247. l Cll , 12 - 741 op amp. Y l - horizontal deflection coils, Y2 - vertical
defl ec tion coils; both coils incorporated in standard TV deflection yoke (Stancor DY·2A or equiv.). 53
- see Fig. 1. R2 - 1m DRlR hor. size . R3 - 1m APT hor. size. R4 - 1m DRIR vertical size , RS - 1m
APT vertical size. 54 - SPST toggle, close to reset vertical s weep, open to run. Components with an
asterisk (*) mo unt o ff the board, all others mount on board #2.

board layouts were deve loped for the active
circuits and are incl ude d here to make the
project even easie r to tack le. Virtua lly all of
the circuit compone nts, with the exception
of switches, control s, and power supply,
mount on two small circuit boards, per
mitting complete flexibi lity in packaging the
fi nal unit. In the course of development, the
original circuits were modularized into a
number of units th at interface with my own
station, which uses a variety of CRT and
facsimile techniques, but the same boards
can be in corporated in to an extremely com
pact CRT monitor for mul ti-mode weather
satell ite display. Mu lti-mode capabil ity is
required, since some satell ites use the older
APT picture transmission system (the polar
orbiting ESSA 8 and the geosynchronous
ATS satell ites) whi le the curre nt NOAA
satell ites utilize the time multiplexed DRI R
mode that permits simultaneous trans
mission of both visi ble light and IR picture
data.

The technical deta ils of the video format
of the two modes will not be covered here.
Ideall y, the sync system of the monitor
should be independent of the condition of
the sate lli te signal for maximum reliability.
This is achieved by generating a 2400 Hz
sync reference tone that is recorded sirnul
taneously with the satell ite picture , requiring
the use of a stereo tape deck. Any tape
fo rmat (reel-to-reel, casse tte, or 8 track
cartr idge) may be used with the syste m. In
additio n to the recorder, a VHF receiving

46

system will be required to complete the
satellite receiving station. A low noise FM
receiver with a 15 kHz i-f and crystals for
135.6 (ATS), 137.5 (primary NOAA), and
137.62 (ESSA 8 and backu p NOAA) will
put you in business.

Circ uit Description

The basic functi ons provided by the
monitor circuit are Iisted below:

1) Du ring reception of a satell ite signal,
generation of a crystal controlled 2400 Hz
reference signal which is recorded on the left
chan nel of the tape deck while the satell ite
signal is recorded on the ri gh t channel. This
tone serves as the sy nc reference signal
during picture disp lay.

2) Video filtering and amplificatio n of
the satellite signal, and Z axis modulation of
the monitor CRT.

3) Switch se lection of either the APT or
DRI R display modes with appropriate sy nc
cou nt-downs and pre-set size and centeri ng
for both modes.

Conceptually and physically the monitor
is broken down into four sub-asse mblies :

1) Vi deo and sync processin g - board # 1.
2) Deflecti on circuits - board #2.
3) The CRT and assoc iated controls .
4) The power supply.

Video and Sy nc Processing (Fig. 1)
These circuit eleme nts are included on

board # 1 and control the genera tion of the
2400 Hz reference tone, appropriate division
circuits to generate either 4 Hz (A PT) or 1.6

73 MAGA Z IN E



Fig. 3. CRT and associa te d control circui ts. Fixed
resis tors are 1/ 2 Wart, brightness and focus pots are
2 Wa tt c omposition pots.

divis io n sequence is controlle d by two sets
of contac ts of the mode switc h (53) . In the
APT mode the 2400 Hz signal is divided by
600 (IC3, 4 and 6) to produce a 4 Hz square
wave. In the DRI R mode the 2400 Hz is
divided by 1500 (IC3, 4, 7 and Y, of IC8) to
produ ce a 1.6 Hz square wave. The appro
pria te square wave out put of the division
seq ue nce is rou ted to a 5 ms single shot (IC
9) which provides a short TTL pulse to
tri gger the horizon tal defl ection. This trigger
pulse is routed to TP1 and also to the base
of 01, where it provides for retrace blanking
of the video signal. Sin ce th e DRIR video
forma t consists of alterna te lines of visible
and IR pic ture data , it is necessary to blank
al terna te li nes of video in the DRIR mode to
assu re display of either visible light or
infra red (I R) pictures. This is ac complished
by rout ing the tri gger pulse to Y, of IC8,
which fu nctions as a flip-flo p, turning o n the
blankin g transistor (01) on every ot her
video line.

Video processing is st raightforward yet
effective. The sate ll ite video from the right
channel of the tape deck is routed to J3 and
through a 2400 Hz ac tive bandpass filter.
This filte r has a ban dwidth of 1000 Hz a nd
unity gain. A sharper filter would reduce
noise in the IR channel (video bandwidth of
450 Hz) but would degrade resolution in the
visi ble channe l (bandwidth of 900 Hz).
Further video amplification is provided by a
small transi storized a mplifier ava ilable from
Radio Shack. Any small 1 Watt ampli fier
wou ld do equally well . A meter with an
adjusta ble shunt, in the power lead to this
ampli fie r, serves as a video level indicator.
The ou tput of the a mplifie r dri ves T1, which
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Hz (DRIR) trigger pulse s for hori zon tal
triggering, and satellite video fi ltering with
addit io nal amplificatio n provided by a small
tran si stori zed amp lifie r module . In order to
limit circ uit complexity, several of the
devices on board # 1 are used for both
receive and dis play functions. 5 1 is used to
set eit her of these two conditions . In the
receive mode o nly board # 1 is operational,
to reduce power consumptio n. With 5 1 in
the receive positio n, IC1 fu nc tio ns as a 2.4
MHz oscilla tor whose output is divided by
1000 (IC3, 4 and 5) to provide t he 2400 Hz
refere nce tone at J1. This tone is recorded
on the le ft c hannel of th e station recorder as
the sate ll ite signal is recorded o n the ri ght
channel.

Wi th 51 in the display position all of the
monit or circuits are functio nal. The
reference tone record ed on the left channel
is routed to J2 where it loc ks up IC2, which
functi ons as a 2400 Hz phase locked loop,
tracking a ny sma ll variations in the refe rence
signal due to recorder speed varia tio ns. 52 in
the input circuit to IC2 funct ions to unlock
the PLL for pic tu re phasing. The 2400 Hz
output o f the PLL is routed through 51 to a
series of digital frequency dividers. The

Modular units used to develop the satellite
monitor. The large chassis con tains the CRT,
deflection yoke, and the HV m odule. The
cabinet with the meter contains the two
circuit boards and the power supplies. If the
unit were constructed in a single cabinet it
would be possible to package it in a cabinet
about the same size as that for the elec
tronics package. Such as integrated unit
should have the power supply located
remotely to eliminate 60 Hz trace distortion
in the CRT.
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boosts the signal to a voltage suffic ient to
dri ve the CRT grid. The blanking transistor
(Ql ) shorts o ut the video for the durati on of
the tri gger pulse in either the APT or DRI R
modes and on alternate lines in the DRI R
mode to provi de 'ret race and alternate Ii ne
blanking.

Deflection Circuits (Fig. 2)

The deflection circuits are an adap tation
of widely used 55TV deflection circuits and
provide highly reliable pe rformance. The
horizontal trigger pulse fro m TP1 of board
# 1 turns o n Q2 for t he duration of the
pulse, short ing out the 3 mF hori zon tal
discharge ca pacitor. When Q2 goes o ff at the
end of the trigger pulse, the 3 mF capaci tor
begins to charge through either t he APT or
DRI R size co ntrols, depending upon the
setting of th e mode switch (53) . This voltage
ramp drives an op erational amplifie r (JCl l)
which in turn drives a pa ir of complimentary
power transistors (Q3 and 4) with the
horizon tal defl ection yoke in thei r com mon
emitte r circuit. Cente ring o f the horizontal
trace is accomplis hed by feedi ng a variable

voltage into the non-inverting inpu t of the
op amp. A single setting of the centering
control is used for both the APT and DRIR
modes.

The vertical deflection syste m operates in
a similar manner except fo r the time co n
stants of the discharge circuit and the fact
that the vertical defl ecti on syste m is cycled
manually with a swi tch ra ther than a tran
sistor. The 2000 mF vertical discharge
capacitor is shorte d out by 54 to initiate the
vertical sweep. When 54 is opened the
capacitor begins to charge through e ither the
APT or DRI R size control. The ramp voltage
drives another op amp (JC12), which in tu rn
drives the deflection tran sistors (Q5 and 6).
The centering sys te m for the vertical deflec
tion is identical to th at used in the hori 
zo ntal circuit.

CRT Control Circuits (Fig. 3)

The 5AHP7A CRT is operated in a
grounded ca thode mode with the vi deo
signal applie d to the grid. Adjustable grid
bias is supplied by the brightness cont ro l to
set the trace 50 th at it is just below the
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Fig. 4. Power Supply . All unmarke d diodes are HEP 1 70. Tl - Stancor PC·8401 (4 70 Vct 40 rnA, 6 .3
V 1 A). T2 - S tancor P8357 (24 V 2 A ). T3 - Stancor HO-409 flyba ck. The power s wi tch can be
loca ted on the monitor brightness control to control the supply. Suggested: Cinch Jones P-310-A B
plug o n m onitor cham s, s..3 1o-CCT o n power cable; l-ground, 2-6.3 V ac, 3-+5 V, 4- +1 2 V, S· -1 2 V,
6- +300 V, 7- -300 V, 8- line from S I B, 9- common eo, 1Q. swi tched ac. Kl - 3PDT 24 V ac relay
controlled by SI (receive /display ) on m oni tor; only the +S V circuits are opera tional in the receive
posWon while the entire monitor functions in the disp lay se tting.
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Fig. S(a). PC board # 1 (fu ll size).

visib il ity threshold in th e absence of video. long persistance o f the P7 phosphor enables
The component values in the brightness many detail s of c loud cover to be evaluated
circuit arc chosen so th at the video output as the image is being pho tographed. With
from Tl is not loaded excessive ly by the grid some modificati on of circuit values and pin
circui t. The 5AHP7A is e lectrosta tically connec tio ns a nu mber of the small P4 tubes
foc used, as indicated in the schematic . T he used in solid state TV circuits could also be
5FP7, whic h is co mmonly available o n t he used, bu t th ey wou ld not have the long
surplus market, may be used with two pers is tence feature . Since detai led evaluation
modificat ions. T he focus pot may be el im- of cloud and terrain features is best accom-
inated but either a permanent magnet or plished with photographs of t he CRT image,
elec tro magnetic focus co il must be used. The th is is not a great drawback - and a great
Full size nega tives fo r Fig. 5(a) are available for $2 .00 each from PC NEGS. 73, peterboroueti NH 03458.
A I . ..... ..~"T'" 'O n ....:: Order #\VBBDQT- l.



Power Supply (Fig. 4)

The power supply is strictly conventional
and any va riations that would provide the
proper voltages and regulation would work
well. The HV module for the CRT is a
si mple transistor oscilla tor working into an
unmodifi ed TV fly back transformer. The
basic supply should be remoted from the
moni tor to prevent 60 Hz distortion of the
trace, but the HV module should be
mounted close to the CRT so the HV
connector from the flyback (which includes
the HV rectifier assembly) can reach the
appropri ate connection to the shell of the
tube.

Construction

Fig. 5 shows the printed circuit foil
pattern and component layout for board #1

•

while Fig. 6 provides similar data for board
#2. If the component placement figures arc
followed carefully no problems should be
encountered. Packaging of the completed
boards with the CRT can be accomplished in
virtually any enclosure that will hold them.
The following controls and indicators arc

many of the small TV tubes are quite
reasonabl y priced.

Fi g. S(b). Par ts layou t for board #1.

United States
Callbaok
All W & K Listings

$12.95

-

~~--------

._.-

.-

._-

..-

callbook

Order from your favorite electronics deal
er or direct f rom the publ isher. All d i rect
orders add 75¢ shipping and handling per
Callbook.

._------
._~-

-0_ -. ~- -

-..--

._---

._--

Don't wa lt until 1975 is half over. Get
yo ur new Callbooks now and have a full
ye a r of the most up-to-date QSL informa
t ion ava ilab le anywhere.

The new 1975 U. S. Callbaok will have
over 300.000 W & K listings. It will have
calls, license classes, names and addresses
p lus the many valuable beck-up charts and
references you have come to expect from
the Callbaok.

Specialize In OX? Then you' re looking for
the new, larger than ever 1975 Foreign Call·
book w ith over 225,000 calls, names and
addresses of amateurs outside of the USA.

RIGHT NOW
is the time to order your

==::..~:

Foreign Radio
Amateur Callbook
OX listings

$11.95

£. fOR RADIO AMATEUR 116 k
'flR\~R£.£. ~caDD INC

B
RoC\\\lR£. Depl. B 925 Sherwood Oriv.

l.k. Bluff, 11I.60044
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Radio E ectronics
386 Main St. , Medford, Mass. 02155

" FEA TURING VHF ENGINEERING"

THE WORLD'S MOST COMPLETE LINE
OF

VHF-FM KITS AND EQUIPMENT

,

factory wired
fa ctory wi red

C01 Kit 10 channel receive xta l deck w/diode switching
C02 Kit 10 channel xmit xta l deck w/ switch and trimmers
COR2 Kit complete COR with 3 second and 3 minute timers
SC2 Kit 10 channel auto-scan adapter for RX
TX144 Kit exciter- I watt-2 meters
TX220 Kit exciter- I watt-220 MHz
TX432 Kit exciter- NEW-432 MHz
RX144/220FKit 140-170 or 210-240 MHz rcvr w/8 pole cer 455 filter
RX144/220 C Kit 140-170 or 210-240 MHz rcvr w/2 pole 10.7 xtal filter
RX432 C Kit NEW-432 MHz receiver
HT144 B Kit 2 meter-2w-4 channe l- hand held xcvr
PA1501H Kit 2 meter pwr amp-15w-compl. kit w/S S swi tching
PA2501 H Kit simi la r to above-24w
PA144/15 Kit simi lar to PA I50l H less case, connectors and switching
PA144/25 Kit similar to above-25w
PA220/15 Kit similar to PA144/15 for 220 MHz
PA432/10 NEW-similar to PAI44/15 except lOw and 432 MHz
PA4010H Kit lOw in- 40w out- relay switching
PA110/10 lOw in-I lOw out 2 meter amp
PA110/30 30w in- I lOw out 2 meter amp
PS3 Kit power supply regu lator card
PS12C Kit 12 amp-12 volt regulated power supply w/case
PS24C Kit 24 amp- 12 vol t regulated power supply w/ca se
RPT144 NEW-15 watt-2 meter repeater factory wired
RPT220 NEW-15 watt-220 MHz repeater factory wired
RPT432 NEW-IOwatl-432 MHz repeater

Repeaters are available in kit form-write for prices

$ 6.95
$14.95
$19.95
$19.95
$29.95
$29.95
coming soon
$65.95
$69.95

•commgsoon
$129.95
$49.95
$59.95
$39.95
$49.95
$39.95
coming soon
$59.95
$179.95
$149.95
$ 8.95
$69.95
$99.95
$595.95
$595.95
coming soon

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

ITEM PART # DESCRIPTION

_____ ZIP _

PRICE EXTENSION



operational controls and should be mounted
where they are accessible: 51 (receive/
display), 52 (phasi ng), 5 3 (APT/DRI R mode
selector), 54 (vertical sweep), brightness, the
video gain control, and M1 (video level), The
focus control and deflection size controls are
"set and forget" features and can be located
any where , Alth ough not required, the use of
IC soc ke ts for the circuit boards is highly
recommended as removal of a bad IC can be
a chore if it is soldered directly to th e circuit
board. J1-3 can be mounted o n the rear
apron of the complete d unit. The photo
shows the modul ar packaging used for my
own circuit evaluation. Except for the large
meter used for the video level contro l, the
whole unit could have been packaged in the
cabinet used for t he e lectronics package, had
that been the initi al goal while the circuits
were being designed.
Initial Setup

Pri or to connecting the power supply to
the co mple ted unit you shou ld verify the
presence of the proper voltages and polarity
- a mistake here will se nd you back to the
parts store fo r additional ICs and transistors!

Place 51 in the receive position and apply
power, Attach a frequency counter to the
common lug of 51A and adjust the 60 pF
tri mmer on board # 1 for a frequency read
ing of exactly 2.4 MHz. This frequency
should be set to the maximum resolution of
the counter. Move th e counter to pin 11 of
IC5 - it should read exactl y 2400 Hz. Move
the counte r to pin 3 or 8 of IC6 - a reading
of 4000 Hz should be obtained. Set the
counter o n pin 9 of IC8 and you should get
a reading of 1600 Hz. If you 've gotten th is
far yo u can rest assure d that the oscilla tor
and all frequency dividers are operating
properly.

Set the counter on pin 4 or 5 of IC2.
With no input at J2, adjust R1 for a
frequency of 2 350 Hz. Temporarily co nnect
a test lead from J1 to J2. The counter
should read 2400 Hz, dropping to 2350 Hz
when 52 is dep ressed and rising back to
2400 when 52 is released. Remove the test
jumper and turn off the monitor supply.

At this point it is desirable to have a
sate ll ite ta pe fo r furt her tests . The satell ite
video should be recorded on the right

We make our SkyClaw 1M vertical
antennas fo r the hom who doesn't wont
to be a jock-at-all bonds. Because no
antenna can be all things to all peop le .
You tune our SkyClaw™ to your choice
of 160 (50kHz bandwidth) ,80 (200kHz
bandwidth), or 40 (the whole bond). We
don't fud g e the tuning for multi-bond
pertormance. We put the materials into
il thallet you pump the legal limit through
it We build it to withstand more wind than
you'll find in a QSO on 75.

And we deliver the whole thing for
S79.50. postpaid in the USA Radial and
phasing harness kits a re a vailable, too.

It's self-supporting Weatherproof. You
put it up yourself wi th just 4 tools It stands

52

24'7:' And you connect to on 50·239 in
its base.

Now. then. Ha ve vou decided which
kind at operator you wont to be?

Yes.Master.

Radio Co" Inc,
2100 Enterprise Parkway
Twinsburg, Ohio 44087
(216) 425·8073

7~ M.c..r...6711\1~
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The Super Strip wi ll accept all DIP's. TO-5's
and discrete components wi th leads up to
.032" dia. As many as eight 'la-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 fou r self-adhe
sive polyurethane feet for protection during
bench work. Body is acetal copolymer.

Super-Strip 1: 923748 !Gold-plated terminalsl $18.90ea.
Super-Strip 2: 923252 {Nickel/silver terminalsl$ 17.llOea.

SUPER-STRIPS
UNIVERSAL BREADBOARDING ELEMENTS
WITH SOLDERLESS PLUG-IN TIE POINTS

. - -

• Combine distribution system with
universal breadboarding matrix

• 840 solderless. plug-in t ie-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/siq 
nal dist ribution system w ith a matrix of 128 ter
minals, each with 5 tie points. The distribu tion
system consists of eight buses, each individual
bus consist ing of a line of 25 t ie points. A ll tie
points are the solderless, pluq-in type, used on
A p Terminal and Distribution Strips.

• •

- ..

All products are guaranteed to meet
or exceed published specif icat ions

IC TEST CLIPS
FOR DUAL-IN-L1NE PACKAGES

• Provide fuJI access to integrated circuit DIP leads

• Solve probe at t ac hm ent problems

• 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 assu res positive,
non-shorti ng electrica l connection and posi tive mechanical
clamping to dual-in-line packages.

Gold-plated phosphor bronze spring contacts are de
signed for w iping 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 termi
nal wires in t he top row of the Test Clip and not interfere
w ith t he terminals in the bottom row.

nAP PRODUCTS INCORPORATED
Box '10-Z • Painesville. OH 44f1T1 TC-14 I TC-16 I TC-24

923689... ..$5.25 ea. 9237lIO•••••$5.75ea. 923714•. ..1.13,85 ea.
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channel. Set the VU or recordi ng level meter
for the maxi mum permissible recordi ng level
on receiver noise with no signal present so
you will not overload the recorder with t he
actual satelli te signal. J1 should be con
nected to the left channel inp ut of t he
recorder. When a satell ite signa l is heard,
veri fy that 51 is still in the recei ve posi ti on
and apply power to th e unit. Set the left
channel recorder level for 1/ 3 to 1/ 2 of the
permissible recording level on the 2400 Hz
tone, and record th e pass.

Du ring playback of the picture the right
channe l output of the recorder shoul d go to
J3 while the left channe l ou tpu t goes to J2.
Set th e outp ut level of the tape dec k to near
maximum o n bo th channels. If you are using
a recorder rather than a deck, insert pads to
keep the levels to J2 and 3 at abou t 1 volt.
Prio r to applying power to the monitor
preset all co ntrols as follows: 51 - display,
52 - normall y closed, 53 - APT, 54 
closed, video gain - minimum, M1 shunt 
zero resistance, all centering and size con
trols - mi drange, brightness - minimum
(maximum negative voltage on CRT gri d),
focus - midrange. Apply power to the
monitor. After a few minute s for warmup,
carefully advance the brightness co ntrol
until th e trace is just visible o n the CRT - it
should be a horizontal line. If no li ne is
visible, adjust both horizontal and vertical
center ing to bring it into view . Mask off the
largest possible square viewing area on the
CRT. Adjust th e horizontal centering and
APT horizontal size so the line just fil ls the
vie wing area from si de to si de. Momentarily
short th e co llec tor of Q2 to ground - the
trace sho uld fo rm a spot off o n th e left hand
side of th e screen. If the trace jumps to the
ri gh t, turn the unit off and reverse the
horizontal defl ectio n leads and repea t the
size and centering ad justments after reapply
ing power. Ope n 54 and observe the direc
tion of movement of the horizontal li ne. If
the line moves downward c lose 54 a nd move
ahead in t he adjus tme nt sequence. If the
trace moves upward, power down, reverse
the vertical deflecti on leads, and reapp ly
power. Set the vertical centering so the trace
is just at the top of the viewing area wi th 54
closed. Open 54 an d set the vert ical APT size
control for a 200 second to p to bottom

Fig. 6(a' PC board #2 (full size).

sweep. Switch 53 to the DRIR position and
ad just the DRIR horizontal size control for a
sweep that extends just beyond the margins
of the viewing area. Cycle 54 and set the
DRIR vertical size pot for a 7 minute top to
bottom sweep. Th is shou ld be done carefu lly
so th e pictures wil l have the proper aspect
ratio.

If all has gone well to this point yo u are
ready to watc h pictures. Back do wn the
brightness control unti l the trace just dis
appears in a dark room. Play the previously

73 MAGAZINE54

Full size negatives for Fig, 6(0) are available for $2.00 each from PC NEGS. 73. Peterborough NH 03458.
Order #lVBBDQT-2.
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Fiq. 6(b). Parts lay out for board #2.

recorded sate ll ite tape into the monitor. If
your recording is fro m E55A 8 or one of t he
AT5 sa te ll ites, se t 53 to APT. If a NOA A
sate ll ite was copied, set 53 to DR) R. Slowl y
adva nce the video gai n control until sa te lli te
vi deo is vis ible on the C RT. A pro per gain
settin g re prese nts a point sho wing good
whi tes while st ill reta ining black areas in the
pi cture. It is unli kely th at the picture is
pro per ly phase d at th is point. In the case of
a n APT pic ture, improper ph asing is indi
ca te d by the p resence of a vertical wh ite bar

A""" ""'''''' 4"'''''''

in the picture area (actua lly the sate ll ite sy nc
pulse) . Press 5 2 until the bar moves to the
left edge of the pic ture , and re lease . The
APT picture is now prop er ly phased. In
no rmal operatio n 54 is ke pt closed duri ng
the inter-pic ture inte rval (steady 2400 Hz
sate ll ite subcarrie r) a nd ope ned at t he start
of the picture. Phasin g need only be accom
plished o nce during a single pass or picture
seq uence , as lon g as the recorder is not
turn ed off. DRIR phasing is used to deter
min e which of the pictures, eit her visible
li ght or IR, you wish to view. The sync pu lse
of the DRI R format is a vert ical white bar
that is ac tua lly compose d of seven discrete
pul ses whic h sho uld be vis ible if you look
c lose ly. Phasing is accomplished by pu shing
52 until the bar lines up just off the left
margin of th e viewing area. In the IR format,
the space just after t he sync bar will be
white while the vis ible c hannel view wil l
have a black area im media tely fo llowing the
sync bar. If th e picture, as phased, is t he
wrong channel (the one you don' t want at
the mo me nt) si mply keep 52 depressed and
a seco nd sy nc bar wil l d rift in fro m the right
and move to the left margin. When this o ne
lines up wit h the le ft si de of the viewi ng
area, release 52 and you a re in bus iness with
the proper video channel. Bo th the visib le
and IR chan nel of the DRIR for mat will
have usabl e video during day light passes
while the visible c han ne l will be comp lete ly
black at night with o nly the IR view
pro duc ing usable pictures. As noted in the
previous references, t he NOAA DRIR
fo rma t produces a continuous vert ical st rip
of video rather than discrete frames. T he
geome try of the C RT means t hat only abou t
seve n minutes of this strip can be see n at one
time.

Once yo u a re getting reaso nable video
display you can gradua lly increase the resis
tance of the 50 O hm meter shu nt pot. The
shunt should be se t a t a point th at gives near
maximum meter defl ection o n video pea ks.
The meter can now be used for video levels.

Photography of the weather sa te ll ite
pictures can be done wit h virtually any
ca mera th at ca n be foc used on the C RT. See
the 73 55TV Handbook for photograph ic
tec hniques. All photographs shou ld be made
in a dark room because of the long time
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Gridded NOAA data relay ed by the A TS-3
geostationary satellite on 135.6 MHz. Such
data, from either ATS-1 or A TS-3, as well as
the pictures from the polar orbiting ESSA-8,
are transmitted in the APT mode and can be
displayed on the satellite monitor.

~

Hurricane Carmen battering the coast of
Yucatan in September, 1974. The coast and
interior of Mexico are faintly visible to the
left while Cuba, outlined in sunglint off the
waters of the Caribbean, may be seen in the
upper right. This picture was transmitted
from one of the operational NOAA satellites
using the DR1R mode and can be displayed
on the moni tor. The NOAA sa tellites
transmit a con tin uous video signal and this
segment represents just part of a long picture
s trip extending from southern Greenland in
the north to Panama and western South
America to the south.

ANTENNA CONNECTOROIPOLE

exposures required. Pol aroid ty pe 107 film
will give you "instant " weather sa tel lite
pictures but gets ex pensive if you plan to
take pic tu res every day. 35m m black and
white film is convenient for taking large
numbers of pictures but you are forced to
wait until you fill up the ro ll unless you load
your own film in short segments. The
advantage of roll fil m over Polaro id (aside
from cost) is that the final pictures can be
printed a t any size desired. Despite t he small
size of th e C RT , sa tell ite pictures enlarged to
8x lO inches look quite good . Most sate llite
buffs choose their fil m and camera on the
basis of how many pictures they routinely
acqui re and the state of their wallets . I use
35mm for day to day operation, keeping
Polaroid in reserve for demonstrations. You
will probably shoot a lo t of Polaroi d in the
beginning and then phase in to ot her film
types as you ge t into the routine.

I will be happy to correspo nd o n the
sub ject of the satellite monitor bu t please
include an SASE so I have c ha nge enough to
buy more film!

.. . WB8DQT

MRGTECH ENGINEERING
P.O. 21979 San Jose. CA 95151

• Accurately cal ibrates
2 meter gear

• Uses WWV as Standard
• Vo ltage re g,J lat ed
"Standard 30 k Hz spaci ng

FM-146 I n trodu cto ry pric e - $59.95
Highes t quality components - cas t aluminum
housing - mili tary grade board - reverse
polarity pro tec tio n - also available in
450 MHz version. . . send for complete details

CA residents add 6 % sales tax

HYE·QUE (H Q·l) d ipole ccwnec tor
has C08" S O 239 socket molded into
glass f illed pintle bodY to ecceot
coax PL ·259 plug on feedltl'll.l . Drip
cap keeps co ax finings dry. I nstruc
tio ns included. Guaranteed. At your
dealers o r $ 3 .9 5 postpaid . Com.
pan ion insulators 21$ .99.

BUDINIG MFG. Co. PO Box 97B R am o na CA 9206

2METERFREQUENCYSTANDAR
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SETTLING FOR LESS THAN MAXIMUM LEGAL POWER - even when you really need it to
bore t h ro ugh a pileup o r hang o nto a rag chew frequ ency ? Every ALPHA linear, from the least
expensive ALPHA 74 K to '7 HE UL T/MATE" ALPHA 770, easily handles a solid kilowatt of
continuous average de inpu t . .. in any m ode including slo w scan and teletype. (Most
competitive tab letop amplifiers have power supplies ca pab le of no more t ha n 400 to 500 watts
cont inuo us average power. CHEC K THE SPECS!)

WORRYING THAT YOUR OlO LINEAR WON'T HANG TOGETHER thro ugh a lo ng, t ough
contest weekend .. . or th irty minutes o f "Key-down" t ime o n SSTV? Every ALPHA is
specifically designed for that kind of heavy service. That's wh y they have rugged HipersiJ® /solid
sta te power supplies, Eimac ceramic tubes, ducted-eir circula tory cooling, an d top quality
th roughout.

FIDDLING WITH TUNING AND LOADING KNOBS every time you change bands? With the
exclusive "No·tune-up " A LPHA 374 you sim ply flip the bandswitch and start talking. Pretuned
bandpass output filters do the runeup for you . . . instan tlyl And precision controls in the
ALPHA 770 can easily be returned to any previous set ting 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 A LPHA 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 ETO - an investment in performance. p leasure. and convenience. See
your dealer or contact ETO direct for full detai ls, to p t rades, and prompt delivery . A LPHA 74K,
$695; ALPHA 274, $995; ALPHA 374, $ 1295; THE UL TlMATE, A LPHA 77 0, $2695.

..

•
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Gene Hinkle WA5KPG
9503 Gambel's Quail Trail
Austin TX 78758

The QRP Accu-Keyer

T he Accu-Keyer is a low-cost TTL inte
grated circuit keyer having many

features comparable to those of many high
cost commercial keyers. These features
include: self-completing dots and dashes, dot
and dash memories, iambic operation, dot
and dash insertion, and automatic character
spacing.' The Accu-Keyer was first
described in the August, 1973 issue of QST.
However, that keyer used TTL circuits
which are not compatible with ORP opera
tions. The ORP Accu-Keyer is a much
needed alternative to the original design.

The ORP Accu-Keyer uses an integrated
circuit family known as CMOS. CMOS (also
known as COS/MaS by RCA) was first
introduced during the middle 60's as an
extremely low power digital circuit using
complementary-symmetry metal oxide semi
conductors. The basic CMOS circuit uses
complementary, insulated gate FETs, to
achieve extremely low standby power - 10
nW per package for gates. This power feature
and moderate cost makes CMOS an attrac
tive logic family to consider for ORP opera
tions, where power is at a premium. This is
the philosophy behind the ORP Accu-Keyer.

Design Concepts

Several modifications must be made to
the original Accu-Keyer logic in order to
incorporate the CMOS family. The basic flip
flop design in CMOS differs from that of
TTL. The notable exceptions are the set and
clear functions. The set and clear functions
on a TTL flip flop are inverse logic com
pared to CMOS functions . CMOS circuits use
a logic "one" as a set or reset signal and a
logic "zero" as a normal state. This is
directly opposite to TTL where a normal

I Garrett, "The WB4VVF Accu-Kever", QST,
August, 1973. p . 19,
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state is high and a set/clear command is low.
Therefore, it is clear that to convert a TTL
logic diagram to a CMOS diagram, all sets
and clears must be inverted.

Another difference between the two
families is that of supply voltage. TTL
requires a rather critical supply source near 5
volts in order to function properly. CMOS,
on the other hand, will work properly with
any supply vol tage between 3 and 15 volts,
and the supply regulation is non-critical.
This means that the keyer will operate
directly from the batteries which power the
ORP rig, without any regulation needed.
This is an excellent feature of CMOS over
TTL.

ORP Accu-Keyer Circuit

Fig. 1 shows the schematic of the ORP
Accu-Keyer. There are several differences
between the ORP version and the original
design. A CMOS astable clock was designed
so that discrete components could be held to
a minimum. IC8 is connected as a typical
astable, producing a square wave au tput.
The output period is equivalent to one time
unit in Morse code. Secondly, since the
keyer is used with a ORP rig, HW-7 in this
instance, the output driver needs to be only
a low level transistor switch. This greatly
simplifies the output stage of the keyer.
Driving a higher power rig would only
require the inclusion of a suitable output
transistor after 01. Thirdly, as previously
mentioned, all set/clear lines on the type
"D" flip flops must be inverted when using
CMOS in the original circuit.

Construction

Only eight CMOS circuits are needed for
this design. The ICs were mounted in sockets
for ease of construction. The sockets were

73 MAGAZINE
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Fig. 1. Schematic diagram of the QRP Accu-Keyer using CMOS in tegrated circu its . Output transis tor is
sufficien t to drive a HW-7 QRP transceiver. Standby power is less than a microwatt.

first mounted on a perforated board and
then hard-wired toget her with small so lid
hook-up wire : No special precauti on s are
needed when wor king with CMOS. However,

it is recommended that CMOS not be in the
circ uit when using a so ldering iron with an
ungrounded tip. CMOS are now presently
being mad e wit h diode p rotected inpu ts, and

Inside photograph of HW·7 with keyer board in place. Placement of the keyer board is
non-critical inside of the HW-7. The associated controls are mounted on the rear panels,
as well as a tune button. Three conductor phone jack replaces the usual two conductor
jack for the twin paddle key. (Photos courtesy of R obert Baker WA 5KVB.)
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can usuall y withstand a limited amount of
abuse, but why take a chance? Bypassing the
CMOS supply is no t necessary because of the
excellent noise im munity inhere nt in the
fa mily. The excellent flexibil ity and ease of
design make CMOS a very attrac tive fa mil y
to work wit h.

There may be some questi on as to the
suppli ers of CMOS. There are severa l surp lus
advertise rs who list CMOS. All ied Elec
tronics and Burstein-Applebee also list
CMOS in their curren t catalogues. Generally,
the D flip flops are from $1 to $1.50, while
the gates are all well be low a dollar per
pac kage. Although the ICs ap pear to be
more expensive than their TTL cou nterparts,
the power sup ply require me nts and ease of
applicatio ns should be conside re d also.
There are several nomencla ture ite ms whic h
should be stated . T he RCA's commercial
version of CMOS (4000 series) is listed with
the suffix AE, signifying supply voltage of
3-15 volts and commercial specs respec
t ively. T he AD suffix signifies 3-15 volts
with mil itary specs. The AE version is
sign ifican tly less expensive than the AD
version, and is usually more plentiful o n t he
surplu s markets. The 4000 series is t he most
readily availa ble ty pe of CMOS now pro
duced.

Since t his keyer was des igne d to go with a
QRP rig, a HW-7 was a likely candi date. T he
photo shows the install a tion of the keyer to
the Heath kit. The kever is mounted on a

Inside view of the "Siamese " twin paddle
key. Two inexpensive straight keys are used,
although higher quality keys could be subst i
tuted. Box measures 4" x 2" 3/8" x 6"
inches.

60

Rear view of the control layout on the
H W-7.

vector board and located in the rear side
corner of the HW-7 . The keyer is connecte d
directl y across the supply terminal since no
regulatio n is necessary. The speed adjus t
ment pot and auto-space switc h are both
mounted on t he rear plate. A tune pu sh
button is also included to faci litate the
tune-up of the rig. Since a twin paddle is
now needed instead of a straight key, a 3
conductor earphone jack is installe d where
the previous jack was located.

The twin paddle built ma kes use of two
stra ight keys in a Siamese pad dl e configura
ti on." Two inexpensive straight keys were
bol ted together and mounted perpendicul ar
to the bottom of a small utility box. Two
sma ll pad dles, made from a fiberglass PC
board were then connected to the two,
straight keys. If a better "feel" is neede J,
two higher grades of straight keys can be
used. Ho wever, the original design is quite
adequate.

The Q RP Accu-Keyer is definitely the
answer to the power cris is whe n working
QRP from a battery source. Extremely low
standby power can be obtained by using the
CMOS integrated circuits. This keve r can be
use d with any rig if the appropriate d river
transistor is installed. I hope these sugges
tions will be helpful to those who work
CW-Q RP from a finite power source.

Additional Reference
COS/MOS Digital Integrated Circuits SSD-203A.
RCA.

. .. WA5KPG

2 Hexter, " The Siamese Paddle", Hin ts and Kin ks,
Volume Six . p. 66.
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TS-gOO ~t:~:~~~~:~~~e;:B transceiver
•. • the ultimate transceiver. The promise of the t-an
sistor has been fulfilled. Here is the transceiver you will
want to own ... whatever you have now, get ready to
trade up. Its important features are far too numerous to
list. Its specifications are superb. The TS-900 is un 
questionably the best transceiver of its kind ever offered.

•
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18 520 Kenwood 's go every place
• . .. do every th ing transceiver

The new TS-520 is the transceiver you have wanted. but
could not buy until now. It is a non-compromise, do
everything, go everywhere 5 band transceiver for SSB
or CW that performs equally well at home, in an auto
mobile, airplane , boat or trailer. The T5-S20 fea
tures built -in AC power supply , built-in 12 volt DC
power supply, built -in VOX with adjustable gain delay
and anti -VOX.

T·599A Transmitter

".'

-

.-.-
L, ' ' ,'-'1 t," ..... -

1 --
9 .! r.---- - .__..-.- - ~--

The T-599A is mostly solid state ... only 3 tubes,
has built -in power supply, full metering (ALC, Ip.
RF output & high voltage) , CW-LSB-USB-AM
operation .

The R-599A is the most complete receiver ever
offered . It is solid state, superbly reliable, small
and lightweight, covers the full amateur band ••.
10 thru 160 meters, CW, LSB , USB , AM, AM.N
and FM .

•
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The "Twins"
by Kenwood

R-599A Receiver-
WRITE FOR QUOTE ON TRADES

TUFTs
"New England's Friendliest Ham Store"

INVITES YOU TO SEE THE ABOVE LINE

Rad io Electron ics
386 Main St., Medford, Mass. 02155
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John M. Murray WI BNN
4 Kenwood Circle
Bloomfield CT 06002

atenar

T a ke my advice: Don't use a hockey
stic k on your cat! Strange things are

liable to happen. Aunt Henna was quite well
adjusted for a cat until I began to use the
stick. You see, she disagreed with me about
the need for her to go out at night - and
with glaring yellow eyes hid as far back as
she could under any handy bed. Hooked
with the hockey stic k, however, there'd be a
loud yowl, a scramble of flailing claws - as I
chased her to the open door, where she
would leap into the snow, yelling her o ut
raged head off.

For a short period the system see med to
be working quite well. I even tried to believe
the message was getting across. Soon, I
thought, she would go to the door by herself
and meow plaintively, like a well-trained
puppy.

Aunt Henna had other ideas. For one
thin g, I not iced she suddenl y had taken an
avid interest in televisi on . For hours she
would stare at the boob tube, her eyes wide
and unblinking. At the same time, while
watching, she was soon making st range
sounds in her throat. Preference of pro
grams? She looked at 'em all - and even, we
were astounded to note, learned how to turn
the se t o n and off, but mostly on.

And so things continued most of last
winter, hockey st ic k routine included. She
definitely didn't want to go out - and
adroitl y evaded me a good part of the time,
dashing back to her beloved TV.

One eve ning in May my hockey st ick

62

ense

must have clipped her a bit, instea d of
scooping.

"You bastards," she spat.
"Look here , Aunt Henna," I said, Un o use

including the family. This is all my idea.
Make that si ngle."

"Hurry down to Railroad Salvage a nd
save, save, save , brother," she hissed.

Then it dawned on me that Aunt Henna
had cussed me ou t. Perhaps I was crac king
up. My XYL, Amie, was standing in the
doorway, a twisty smile on her map. "I
heard you talking to so meone in here.
What's going o n?" she demanded .

" Aunt Henna calle d me a bastards. I was
merely tryin g to correct her grammar ."

Amie turned o n her heel. "I'm going to
lock up th e liquor. You ought to be
ashamed."

Just then Aun t Henna sta lked out from
under the bed, tail high , padded feet taking
her gracefully toward the bab blin g TV.
"Sucker," she muttered.

" I tell you, " I yelled to Amie, "This
damn cat talked to me. Go on, kitty , say
some thing else !" All I got was a feline smile
- or so mething in that cat-e-gory .

The booze was promptly locked u p.
Later in the evening I sensed that Amie

was so rt of looking at me si deways. "Don't
you think it would be wise to see Dr.
Bingleflick ? You haven't had a chec kup in a
long time . Besides, Katy Bingleflick tells me
he just got his Extra Class ham ticket. Your
Advanced deal so meho w is not a word I
would normall y associate with you."

•
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l< Yes, dear." The rest of my rep Iy I

silently recorded, was to get me a private
supply of vodka, which could be stashed
away in the garage. I was going to need it for
sure.

In ensuing weeks Aunt Henna gradually
became more friendly, even sitting con
tentedly by me when I was on the air. She
never would speak in Arnie 's presence - but
on other occasions was pleased to tell some
of the boys she was a six year old cat and
got a bang out of ham radio. "No kitten,"
she was wont to add. That generally put
them in the aisles - but obviously they
suspected me of some sort of hoax.

Out of deference to her growing erudi-

tion, it seemed only fair to layoff the
hockey stick business. She was soon busily
learning to read, almost ignoring the TV.
Evidencing a great interest in electronics, she
was becoming expert on the subject,
particularly anything to do with antennae.

Then came an unexpected catastrophe.
She lapsed back into form and ate our
canary. It was a lovely spring afternoon. I
was getting ready to string a new 40-meter
dipole over the back lawn. The gilded cage
had a neat little hasp on its door - but
somehow she got it open. Only a few yellow
feathers lay under the cage by the patio
rubber plant. She'd practically inhaled the
bird . It was that fast.

I

j

~

• ,
•

•

....
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COM I NG
SOO N ! ! !

220 & 4 2 0 MH z
HAND HE L D

T R ANSC EI V E R S

ALE IIIUGUST

Xtals _

Name _

All o rders will be sh ipped Parcel Post within 48 hours atrer
receipt of o rde r (excluding weekends l . Enclose addit ional 54 .00
for prepaid shipping & handling. Nevada residents add sales t....

Sale e nds August 31 , 1975 .

Address _

City and State Zip _

S ignature _

Ship 1402 August Packages

Plus oSM1 0 14 10 A o e C1 0 XF·' O T E· 1

To : Wilson Electronics Corp .
P.O . Box 794
Henderson, Nevada 8901 5
(70 21 45 1·579 1

Enclosed is S 0 Check 0 Money Order

o Master Cha rge 0 Ba nk Americard

Exp irat ion Dat e M/C Interba nk # _
Ca rd it _

$320 VALUE FO~~G ST $199 9S
. 6 Channe l Opera tion, Ind iv idual T ri rnrners

O n A ll T X and R X Xta ts. All Xta ls Plug In .
• S Mete r Battery Ind icator.
_ 10.7 IF and 455 K C IF. 12 K Hz Ceramic Filter .
• .3 M icrovo lt Sensit ivi t y For 20d B QT .
• 2 .5 Watts. No m inal Output 12 V DC.
• Microswi tch Mike Button .
• Size 8 -7/8 x 1-7 /8 x 2-7 /8 Inches.
• Weight 1 lb . 4 ou nces . Less Batter y .
• Cu rrent Drain RX 14M A T X 450 MA.

ACCESSORIES,
SM I Speaker M ike $ 24 .00
BCI Battery Charger $29 .95
1410A Amplifie r Mobile Mount S99 .00
X F-l 10 .7 M Hz monolithic IF filter (installed ) 510.00
T E·1 Continuous sub-audible tone encoder (installed) 539 .95

FACTORY DIRECT

PECIAL
WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
*leather Case

*Three Sets of Crystals, 52-52,
Plus Your Choice of 2 Pair of Com mon Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

90 DAY
WARR AN TY

10 DAY MONEY BACK GUA RAN TEE
CAN BE MODIFIED

FOR ARMY MARS OR CAP



90 DAY WARRANTY

10 DAY MONEY BACK
GUARANTEE

CAN BE MO D IF IED FOR

AR MY MA RS OR CAP

ALL
FOR JUST$390 VALUE

*NEW SLlMLlNE UNBREAKABLE LEXAN® CASE*SWITCHABLE 1 or 5 WATT OUTPUT*EXTERNAL EARPHONE MIC JACK*EXTERNAL POWER JACK

* FACTORY DIRECT AUGUST SALE INCLUDES:
Rubber Flex Antenna, NiCad Batteries. Leather Case. 52/52
Crystals. Plus Your Choice of 2 Extra Pairs of Common Fre
quency Crystals. Extra Common Pairs. $9 .00 pro

ANNOUNCES ITS

NEWEST EDITION
WILSON 1405SM HAND HELD

5 WATT FM TRANSCEIVER

• 6 Ch an nel Operation , Ind iv id ual T ri m mers o n a l l TX and
R X xte ts. A l l Xta ls P lug I n .

• 5 M et er B a t t er y In dica t o r.
• 1 0 .7 I F an d 45 5 K C I F . 12 K H z Cer am ic F il ter .
• . 3 Microvolt Sen si t i v i t y For 20dB Q T.
• 5 Watts N om inal O u t p u t 1 2 VOC.
• Mrcroswncn Mike Button .
• Size 8 -7/8 x 1-3/4 x 2-7 /8 Inc hes.
• Weight 1 lb. 4 oun ces , Less Battery.
• Current D rai n RX 14MA TX 800 MA.

ACCESSORIES :
• 5M2 Speaker M ike $24 .00
• B e 2 Battery Charger $29.95
• XF·l 1 0 .7 MHz m ono lit hic IF filter ( installed) $ 10.00
• TE·1 Continuous s uo-A uc nbte T one Enco der (installed)

$39.9 5

To : Wilson Ele ctron ics Corp .
P .O. BOll 7 94
He nd er son , Nevada 89015
(702) 4 51 ·5791

Ship 1405 August Padt illges

Plus 0 SM2 0 BC2 0 X F·1 0 TE -1

Enclo sed is $ __= 0 Check 0 Mo ne y O rder

o Ma ster Charge 0 Ba n k A m encard
Ex p iration Dillte M/ C Inter bank : _

Card == _

Xtals _

Name _

Address _

City and St.te Z ip _

S ignatu re _

All o rders will be shipped P.rC1t1 Post within 48 hours after
r eC1t ip t of o rder lellcl u d ong weekends). Enclose add it ional $4 .00
for prepaid sh ipping & hillndling . Nevillda residents add wles ta ll.

Sale ends August 31 , 1975 .



I shook an admonishing finger at her, a
bit at a loss for words. She was daintily
wiping her whiskers with a paw, studying a
Sears Roebuck catalogue. Anything that had
to do with the word cat stirred her interest.
Her great, fluffy tail waved gently. "Mister ,"
she said, "would you like me to help you get
that dipole up?" This was an abrupt change
of subject, a feint to divert the lecture she
knew I was about to deliver.

For years it's been a ritual to don my
II Robin Hood"-Bavarian climber's hat,
complete with feathers, when preparing to
string up a new antenna between trees. My
trusty bow and arrow can almost always
arch the arrow over the highest sturdy fork
of branches available, bringing with it a
thread, then line and pulley. Without the hat
and a good shot of vodka I'm liable to shoot
myself in the foot.

"You look foolish in that gear," said
Aunt Henna. "You want me to help you get
that wire up in the air?" Her voice trailed
off, then returned suddenly, "Hurry down
to Railroad Salvage and save, save, save,
brother! 430 people were drowned when the
ferryboat turned turtle. A raging fire has
now become a holocaust in the stricken
city . . . "

"Hold it, Aunt Henna," I cried. Her boob
tube categories were merging in general
confusion. "Just how do you propose to
assist?" I asked, trying to get her back in the
groove. "Perhaps this is a bit over your
head."

"Since my mean altitude is only about
ten inches, it better be, Mister, if you expect
to get out anyplace."

"Not anyplace anywhere," I
admonished. "Your English is simply dread
ful. "

Well, in short order Aunt Henna had
started up the 80-foot pussy willow tree, the
thread, with a small weight attached to its
end, in her mouth. Up, up she went,
occasionally jumping to an adjoining trunk
of the huge tree. At about 65 feet I shouted
for her to drop the weight over a crotch.
Down it came beautifully.

With the mission accomplished, she then
stretched out on a branch, her great tail
flicking this way and that, which it always

66

did when she was thinking deep thoughts.
"You know, Mister," her voice drifted
down, "it was a mistake eating that bird."

"Yes, I know. It was very naughty."
"Oh, I don't mean that. It 's given me a

wicked stomach ache. It's been a lousy day,
with awful TV programs. That yellow bird 
canary you call it? - was the catalyst that's
brought on one of my dizzy spells."

This was alarmi ng. "J usthai d on tigh t," I
called, "until it passes. You'll be all right.
Take a cat nap or something."

"My middle, with that miserable canary
in it, is supported between my front and
hind legs in catenary suspension." Her voice
was growing weaker. "You get it, Mister?"

In the instant I was mulling that one over,
there came a screech from on high - and
down came Aunt Henna tumbling through
the spring foliage. She hit with an enormous
thump and lay still. I rushed over and bent
down.

She opened one eye and murmured,
"This is the end, a cataclysm!"

"Oh, no, Aunt Henna. I'll get you down
to Dr. Bingleflick - he'll fix you up."

U He's for humans - not a cat doctor."
"Veterinarian, please," I corrected . "But

since you are almost human . . ."
"Thanks a lot," she said, now back on

three of her feet, tail twitching violently 
and a ground dragging droop in her middle.

We stopped off in the garage so I could
brace myself slightly . Two or three good
slugs of vodka seemed in order. Noting her
gleaming eyes, both of them now back on
duty, I held out the bottle. "Like some?" I
asked.

"Just a touch," she replied. "I found
where your Amie hid the key to your main
grog su pplv."

"And that was?"
"I n the ashes of her cremated Uncle

Jake's urn, which she keeps on the top shelf
with her hats in your closet."

From her rambling comments, it
developed that Aunt Henna had been
nipping on the main supply for some time.
The afternoon's exploits, including demoli
tion of the canary and plunge from the
willow tree, related to an over abundance of
cat nips. She was now wabbling and weaving
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aro und some paint cans. "Are we going to
Dr. Flick bin gle's?" she asked. Her eyes were
slightly crossed, or perhaps I was loo king in
my workbench mirror at the moment.

It sudde nly occurre d to me that Amie
had the car. Here we were in the garage and
it definitely was not arou nd. " If you don't
mind," I apologized, "we'll ta ke Amie's
bicycle - OK?"

Aunt Henna ju mped into the basket.
ICYou better open the door as a precaution
for a dignified exit. Your Amie won't like it
if you bang up her bike. "

It was easy to ignore suc h flipp ant
remarks, considering the ir source . I couldn't
help admiri ng the old cat, as she stood
prou dly in the fro nt basket, her feet slipping
through this way
and that as she Here' s to a c a t
lurched arou nd for a

footi ng. Who ate a rat bird

Dr. Bingleflick's Which one was
office was on the
other si de of the
town, close to the airport, which we would
pass o n our way. For so me odd reason , the
ro ad h ad b ec om e very un steady,
li ke a ri p pling, waving ribbon, hardly su it·
able fo r bicy cling.

Any how, as we ca me abreas t of the
airport, Aunt Henna let out another great
screech, pointing with her bad foot at a huge
four-e ngined jet t hat was parked close by .

Slamming on the brake, I nea rly went
ove r the handlebars. "What in the world is
the trouble?"

" That's the fa ntastic pla ne they were
telling us abou t on TV! It ca n take off
straight up."

" 50-0 what ?"
" So - this I've got to see closer. Please,

can we go in?"
Aun t Henna had a most persuasive way

about her. After all, why not hu mo r her ? It
was a lovely spring afternoon. We were in no
hurry, at least I wasn't.

Jumping from her basket, she was up on
top of the Cyc lone fence in a flash, her tail
swishing around like a kid's pinwheel. "Hey,

"Le t us be
she ordered.

off",
In a s im ilar vein

look at that guy," she yelled . "What 's he
doing? I sme ll birds!"

A sort of grid-platform stepladder was in
place at the front of the outboard jet e ngine
on our side . A mechanic with a big mesh
screen in his hands was descending the
ladder. In the screen were what seemed to be
a mess of ducks, starlings, geese, or what
have you - mostly m ushy loo king stuff.

" Looks li ke those birds weren't so smart
tan gling with th at bi g job, " I offe red .

•

"Yeah, " said Aunt Henna. "This I must
see ." With that she jumped down and in a
gracefu l arc of mo ti on was up on the
platform ste pla dde r.

By this time, the mechanic was trundli ng
his screen full of cru nched birds toward the

hangar. He pause d
for an instan t, loo k-

Named A u n t Henna i ng up a t a n
engineer gaz i ng

F or her denner fro m t he pilot's win-

dow. "OK - Jac k,
S he was e t by a plane blo w her and you' ll

clea r the rest of the
The wickeder sin n e r'! trash."

An accelerating whirl of enormous noise
screame d into being as the engine starte d up.
Au nt Henn a was o n top of the ladder,
clu tc hing wit h all three feet 'a nd part of the
other one . For a second or two she managed
to hang on - but there was nothing to get
her claws in. Then she departed into the
engine with tremendous velocity, a blurred
flash of fur. She had simp ly vanished in the
gigantic suction.

The speed of it all was shocki ng. It took
me so me moments to get hold of thin gs.
Then, pedall ing slowly homeward, it all
see me d ra ther just ret ri bution. Cat eats bird
- ai rplane eats cat. ..

Certainly there was no need to tell Dr.
Binglefli ck a ny of this. T here was no proof.
Nothing. He would sure ly have good reason
to have me put under o bservation . As for
Amie, she would n' t believe anyth ing any
how . There was only one answer! Tell
Wayne Green . .. He wouldn't dare print it
in 73 The boys would be sure he was
nuts 'By, now.

. . .Wl BNN
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CRYSTALS are

DLD FASHIDNED
No w in stock

The latest synthesized rigs available.

ICOM 230
14 6-148

FM
. 144-148

ITC Mult.-2000 FM-CW-SSB

Brimstone 144 142 -14 9
FM

EBC 144Jr. 143.5-148.5
F M w ith priority

• •

3 0 -5 0 146 -17 0
Tennelec M emory Scanner 450-5 10 MHz

146 -148
ICOM 21-A
ICOM OV-21

AUDIO LAND is now offering high trade-in prices fo r your used equipment. Write
for trade-in prices and price quotes. Now in stock - CUSHCRAFT - REGENCY 
SBE - HAL COMMUNICATIONS - NEWTRONICS - HY GAIN - AMPHENOL
- TURNER - E.V. - SHURE - STANDARD - TEMPO. 3000 xtals for most rigs.
Rotors and cables. Stereo and Quad equipment - and much more. N.P.C_regulated
power supplies. All major charge cards accepted. Several finance plans avaiIable.
Write for our latest trade-in listing.

OUR HAMS SER VE YOU!

Sales: Earl K8BHP - Chris WB80HK - Dave WaSTOS
Service: Jerry WBSOHJ - Jerry KSIOE

36633 S. Gratiot
Mt. Clemens, Michigan 48043
(313) 791-1400
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D. W. Butner W7SHY/6
P.O. Box 3887
Chico CA 95 926

•
,

A fter a recent move, as ofte n happens,
an urgent construct ion proj ect came

up before some of my tons of boxed ju nk
had been unpacked . A PC board was needed.
My plastic bottle of ferric chloride was
nowhere to be found .

I needed to who mp up a mixe r board and
did not want to use a pe rforate d breadboard.
As is true with mo st mixers, I needed a ll t he
shield ing I could get. About te n years ago I
saw a board for an emi tter fo llower that
someone at th e Navy Research Lab had
made by cutti ng t he fo il rather t han etc hing
it. My rat 's nest memory sai d, "Try it."

An ideal method is to use a hand-h eld

high speed rotary drill wit h a burr bit. Not
having one, I used an ole fait hful \4" drill,
wit h a small rotary saw blade. The results, as
pic ture d, are in the "wors t possible case"
category, but the technique worked . The
mi xer was built and was successful.

Also pic tured is a more civi lized, carefu lly
made, p rofessional looking example of
mechan ical removal of copper clad .

The poi nt is, ho wever, t hat you can
prepare a PC board mechanicall y, whether
by sawing, reaming, burring or using an
Exacto knife, rather than by che mical etc h
ing, if it becomes necessary to do so.

. . . W7SHY/6

••......
,

The "worst possible case" category, done
with a rotary saw blade.

A more professional looking example of
mechanical remova l.
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Dave Ingram K4TWJ
Rte.ll, Box 499
Eastwood Vii. #604 N.
Birmingham AL 35210

Better Results from those
Sweep Tubes

I
I
I

,•

•

I

~J,

S weep tubes have come of age, and are
appearing in more and more ham trans

mitt ing gear. The first group of sweep tubes
to appear in transceivers, 6GE5s, 6GJ 5s,
6)86's, etc ., were of the 200-300 W class.
Soon their "big brothers," like the 6JE6s,
6 LQ6s, e tc., became more prevalent, running
a solid half gallon. Now, these tubes are
finding their way into many linears, both
commercial and home brewed. Sweep tubes
are very popular because they are quite
efficient and relatively inexpensive.

Listed herein are some tips which I have
found that will he lp assure longer life and
improved efficiency from these "little
bottles."

A fan is the most worthwhile investment
you can make, since most rigs restr ict the air

Photo by Don Langston WB4JVY.

fl ow arou nd the f inal amplifier to a marked
degree. Heat is the main killer of not just
swee p tubes, but all tubes. A small fan
blowing across the final is better than no
fan, and it can be mounted to the side of the
fina l or even placed on the desk besi de the
rig. However, a fan above the final pull ing
the air up is preferred.

It's best to mount the fan directly over
the final amplifier compartment. Vibration
can be reduced by the use of felt pads under
the mounting bracketls} , I have found this
to extend tube life and efficiency to a
marked degree . Needless to say, this is
practically a necessity with the 500 W
transce ivers, or high power linears.

A choice fan for this application is the
fan manufactured by Rotron and Delwin,
like the whisper, muffi n and skeleton fan;
they are quiet and they move plenty of air.
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Model 4x6 250 Mhz

•

Price FOB Shawnee, Okla.

Include '2.50 for Postage
& Insurance

Model 4x6-C Wired &
Tested with Temperature
Compensated Oscillator &
Temperature Certification
furnished with coun
ter....'270.00.

FREQUENCY
COUNTER

250 Mhz for '1.00 per Mhz
Wired and Tested

-~K-EN i ERPRtseS

master Charge
' .. '." . ... . CoO.

I

IAI-I
, ,

SPECIFICATIONS
Frequency Range 500 Khz-250 Mhz
Sensitivity Less than BO mV at t50 Mhz
Input Z (500 Khz to 10 Mhz) 1 Meg.
Input Z (10 Mhz to 250 Mhz) 50 ohms
Max. Input Voltage . . . . . . . . . . . . . . . . . . . . .. 15 V rms, 50 V de
Time Base Crystal Clock plus-minus 10 ppm

DoC to 40°C ambient
Readout 6 Digit 7 Segment LEO
Power 120 V ac
Dimensions 2'1." H. 10" L. 7" 0
Cabinet Light Blue

When adding the fan, try one on the
power suppl y also. Most transceiver supplies
run pretty ho t, especially th e 500 W units. A
fan will at least keep the transform ers and
diodes cool enough so you can touch them
without second degree burns.

If you use a sweep tube linear, either
commercial or home brew, try to use as lo w
idling current (high bias) as practical - this
extends li fe apprec iably . One easy way to do
this is to in crease the bias until the output
just sta rts to drop off using an swr bridge or
watt meter for indicatior. (I assume the rig is
already tuned and drive is applied as usu al
for full CW carrier). This bias sett ing is
usuall y close to optimum and lin earity is
usu all y exce lle nt.

Another method, wh en an output indica
tor is not o n han d, is to increase the bias
(from a very low valu e) whil e the tubes are
idling with no drive until the plates cool
from cherry red to a no-color condit ion.
Usu all y the pl ates will show color (blood
red) after a no-drive idling state for about 30
seconds when the idling curre nt is too high
(bias too low).

On CW use minimu m dr ive; in fact, it's
best to cut power (by insert ing less carrier,
not by loading rig li ghter) to about one-half
the sideband rati ng unless your key ing is
around 15-20 wpm and then o nly two-thirds
the sideband rating wou ld be the most
practical value.

The swr is especially critical on CW and
an swr of even 1.5:1 may cause these tubes
to blush eve n more under key-down condi
tion. It is also a good idea to note the exact
dial setti ngs of the loading and plate tuning
on all bands to prevent an off resonance
condit ion when tuni ng up. With a simple
chart of all sett ings the plate need never
come off resonance by more than 30
mill iam peres. Tune-up time can be re duced
further by the use of a scope or modulation
indicator. A meter takes time to "se ttle,"
wh ereas a scope is accurate immediately .

So, th ere you have it. Try some of the
ideas presen ted above and see if you're not
happier with your sweep tube ri g. I'm sure
you wil l be p leasantly surprise d.

. . . K4TWJ
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DOES ANY OTHER MORSE CODE KEYBOARD
HAVE ALL THESE FEATURES?

J! Programmable Memory
ri ght on the K eyboard

:!L Running Memory lets you T ype
up to 72 Charac ters Ahead

Ji: Var iable Speed f rom 6 to 35 WPM

Ji: Memory Over load Ind icator ( L ED)

:!i: 48 Hour Burn- In Prior to Shipment

:!L Space Bar is used for Word Spacing

!i: Computer Grade Switches and Keytops

::!i: Cooli ng Fan to Assu re Long Component L ife

:!L 110 VAC Operated with Bu i lt- In Audio Moni tor

:!L Doub le Sided-Plated Thru- G10 Glass Pr in ted C ircuit Board

!L Bl ack N au gahyde Fin ish on Meta l Case with Wa lnut End Pl ate s

OROERING INFORMATI ON

MODEL PROGRAMMABLE PRICE
MEMORY INCLUDED

TS-172 One $369.95

TS-272 Two $389.95

TS-372 T hree $409.95

TS-472 F our $429.95

TS-572 Five $449.95

TS-672 Six $469.95

II-~ TELSTAREN T ER PR isES - -,
.. P. O. Box 235 I

I ..... Spokane , Washington 99215 I

: 0 Encl osed is $ I
I 0 Charge Master Charge II I
I 0 Charge BankAmericard # I
I 0 Send Free Brochure I

I Ca ll L etters I

I Name I

I Address I
I I

: City/State/ Z i p I
---------------~

72 73 MAGAZINE



William E. Bro W'lling WB51R Y
5 16 N. 95th E. A ve.
Tulsa OK 74115

est
•

ogle

W hen I first got into amate ur radio
just about three years ago, I had a

littl e understanding of the way tu bes
wo rked. I decided that if I buil t any thi ng fo r
the shack it would be with tubes - and that
I would just buy anything that had to usc
that mysterious solid state.

This decision did not last for long, how
ever. I just don't like having to buy every
thing, since I'm reall y a bu ilder at heart. So
all that was left for me to do was sta rt
learning about so li d state. I started bu ilding
some projec ts from the pages of " 73" and
some o ther magazines - some worked and
some didn't. When th ey didn't, I was usually
lost as to why.

Then I found that the projects that used
what was called TTL logic usually worked
the first time and th at when th ey didn't I
could usuall y find ou t why. Over a period of
a few months I had for mulated a lis t of
fundamentals th at almost assured th at the
projects would work.

Presented here are so me of th ose fund a
men ta ls from my notes. If you use them as a
guide line I know you can do as well or
probably better at TTL projects than I have.

FI RST: The power supply fo r TTL is o ne
cri tical spot. The absolu te maximum voltage
for most of the TTL ICs is 7 volts, with 5
volts being normal. Stay within 4.5 and 5.5
volts.

SECOND: Find the output pins, and do
not connect t wo outp uts together.

AUGUST 1975

THI RD: If yo u use the 5 volts from the
power supply for an input signal on an input
pin or for any reason put the 5 volts from
the power sup ply to an outpu t pin with out a
load, connect a resistor in series (any size
fro m 1()() Ohms to 10k Ohms will work in
most cases) .

If you follow these fi rst three design ru les
you will find th at it is almost im possib le to
dam age the ICs and you can now experime nt
with th em a ll th at you want to.

Now th at we are not going to send the IC
up in smoke, let's see what we will find
inside some of them and how we ca n put
them to work fo r us.

The first one to loo k at, which is the
simplest of all, is the buffer. With the buffer
the output is th e same as the inpu t. It is used
to isola te the input circuit from the o u tput
and also to drive more circu its th an yo ur
input signal may be able to. The logic
symbol fo r a buffer is shown in Fig. 1.

With the buffer, if we put "0" volts or
ground on the input, th e output will be "0"
volts. If we put 5 volts (often referred to as
logic 1) o n the input, the outpu t will be 5
volts (logic 1) . See Fig. 2.

Fig. 1.
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You will notice that the input is a square
type wave; this is the type of input that
digital circuits need to work properly. There
are input circuits that will let us use sine
wave inputs and some special ICs which are
designed for a si ne wave input, but for now
we will stay with the square type input.

One digi tall C which uses the buffer is the
7407 hex bu ffers/drivers. This chip has six
buffers o n the one IC. Each buffer can be
used separately. (The layout of the chip is
shown in Fig. 3.)

Note th at +5 volts goes to pin 14 and that
ground is on pin 7. Thi s supplies power for
operati on of all six buffers. With an input on
pin 1 you get an outpu t o n pin 2, while an
input on pin 3 will give you an output on
pin 4, input on 5 for output on 6, input 9
for output on 8, etc .

One thing th at works out nice for testing

::_=nJUL-t>- JLnJL
INPUT OUTPUT

Fig. 2.

vee I,. I".. " " ~ • •
,

4>-~
e-, ~

~

v v v

, • , • , • Ir
GNO

TOP VIEW

Fig. 3.

is that if an input is not connected to
anything (is floating), the IC sees it as logic 1
(5 volts) and the output goes to 5 volts. If
the input is grounded (Jogic 0) the output
goes to 0 volts. You can test a chip by
watching the output on a voltmete r as yo u
ground and un ground an input.

FOURTH : Consider a "Floating" input as
logic I.

If an input is to be at 0 volts make sure
that it is connec ted to ground.

The next "gate" to look at and experi
ment with a li ttle is the inverte r. It is almost
the same as the buffer, with o ne exceptio n:
its output is always oppos ite from th e input.
The logi c sy mbol for an inverter is shown in
Fig. 4. (The o nly difference between the
symbol of an inverter and the symbol for a
buffer is the small circ le at the output.)

74

Fig. 4.

With the inverter, 0 volts or ground on
the input will give you 5 volts (logic 1) on
the output, and 5 volts on the input (or a
fl oating input) will give you 0 volts on the
output. See Fig. 5.

One digital IC which uses the inverter is
the 7404 hex inverter. This chip has six
inverters o n the one lC. Each inverter can be
used separately. The layout of the chip is
shown in Fig. 6 .

Note th at on the 7404, +5 volts is on pin
14 and tha t ground goes to pin 7. This
supplies th e power for operation of all
inverters. With an input on pin 1 you get
your output on pin 2, while an input on pin
3 will give you an out put on pin 4, etc .

It is possible to use an inverter as a buffer
by puttin g two gates in series. As an example
using the 7404, yo u could connect pins 2
and 3 together, place your input on pin 1
and take the output from pin 4. The output
now will be the same as th e input just like
with the buffer. See Fig. 7.

One othe r thing that you may want to
keep in mind about the inverter is its other
name: the "NOT" gate . This co mes from the
fact that its output is NOT th e same as its
input. But whether you call it an inverter or
you call it a "NOT" gate, it is the same thing
with the same symbol.

Another gate that you will find in the
logic family is the"AND" gate. It is similar
to the buffer, th e o nly difference being th at
it has more th an o ne input. The logic symbol
for an II AND" gate is shown in Fig. 8.

With the "AND" gate, both inputs must
be at logic 1 (5 volts) before the output will
be logic 1. This is where the gate gets its
name: input 1 AND input 2 must both be 1
(5 volts) to ge t a 1 for an o utput. See Fig. 9.

The "AND" gate can also be used as a
buffer and there are two ways to do it. One

::_=nJUL-{>-~
INPUT OUTPUT

Fig. 5.
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J1fUl
5V~

OV IIrI I'UT2
a

'"J1JUL~
b. ov IN l'UT IS2~

Fig. 10.

The use of the "NOT" and the "AND"
gate together is a very commo n co m
bination, so com mon in fact that it is
cons idered as another gate called a
"NOT-AND" gate or even more frequently a
IlNAND" gate. So remember, when you see
"NAND", that it is just an HAND" gate
followed by a "NOT" gate. These two gates
are ofte n combined o n one chip as o ne gate
and th e sy mbol for the combination, the
"NAND" gate, is shown in Fig. 13.

You will notice that the o nly difference
in the sy mbol of the "NAND" and the
symbol of the "AND is the " 0" a t the
output of the ga te. In th e use of logic
sym bols the "0" will indicate th at the signal
is inverted.

One digital IC which uses the "NAND"
gate is the 7400 quad 2-input NAND gate.
This chip has 4 "NAND" gates on the o ne
Ie. Each gate can be used separately; the
layout of the chip is sho wn in Fig. 14.

As can be seen, +5 volts goes to pin 14
and ground goes to pin 7. Inputs 1 & 2 go to
output 3, inputs 4 & 5 go to ou tput 6, etc.
The 7400 is o ne of th e most widely used ICs
of the TTL logic family, since it can be used
as a buffer, as an inverte r or "NOT" gate, as
an "ANO" gate, and as a "NAND" gate.
Whatever the ope ration you have in mind.
the 7400 can be made to work. Not bad for

GNO

,
,, ~~~~

OV_ U U U

JUl..fL- 5 V>0,-----;1, /0.. '"
OUTPUT

Vt' ll
" • •" " " "

I , I , 4:v

r: rt I V

, • • • , • X

5 V-JU1JL

" INPUT

Fig. 6.

Fig. 7.

way is to put a constant 5 volts on one of
the inputs and put your input signal on the
other. (If yo u use th is method use a resistor
in series with the 5 volt power supply.) The
other way is to connect th e two inputs
together and put your input signal into both
at the same time. See Fig. 10.

One digital IC which uses the "AND"
gate is th e 7408 quad 2·input AND gate.
This chip has 4 "AND" gates on one lC,
Each gate can be used separately; th e layout
of the chip is shown in Fig. 11. .

As with the other chips, the +5 volts IS

put on pin 14 and the ground is put to pin 7.
Input 1 and input 2 go to output 3. Input 4
and input 5 go to output 6, etc.

In some circuits it is desirable to have the
two inputs with the AND fun ction, plus the
signal inversion of the NOT gate (inverter).
This is now easy to do by USI ng the two
gates together. See Fi g. 12.

Fig. 8.
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Fig. 11.

J1fUl

TOP VIE W

vet 11. " I" " " • •
r , ,, )-

)- J
L L

, • • • , • X
OV I IrII'UTI

'"=r
I lrl l'UT 2

5V~ .....,

l lrl l'UT I

'"=--IIrI I'UT 2

OV I I< I'U T 2

'"=.r
I I<I'UT I

OV II<I'UT2

OV I"' I'U T I

b.

d

o

Fig. 9. Fig. 12 .
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2 will give you logic 1 output. The logic
sy mbol for an "OR" gate is shown in Fig.
16, and its operation is outlined in Fig. 17.

One digital IC which uses the "OR" gate
is the 7432 quad 2-input OR gate. This chip
has 4 "OR" gates on one Ie. Each gate can
be used separately; the layout of the chip is
shown in Fig. 18.

As with the other ICs that we have
looked at, the +5 is to pin 14 and ground is
to pin 7. Inputs 1 and 2 go to output 3,
inputs 4 and 5 go to output 6, etc.

In some circuits it is desirable to have the
two inputs with the OR function, plus the
signal inversion of the NOT gate (inverter).
It is easy to use the two gates together as
shown in Fig. 19.

The use of the NOT and the OR gate
together is also a very common combination.
The combination is usually considered as
one gate called a NOT-OR gate or, more
commonly, a "NOR" gate. The logic symbol
of a "NOR" gate is shown in Fig. 20.

Note that the only difference in the
symbol of a "NOR" gate and the symbol of
an IIOR" gate is that the IINOR" gate has a
11 0 " at the output.

FIFTH : Consider a "0" at any chip to
show the signal is inverted at that point.

One digital IC which uses the "NOR"
gate is the 7402 quad 2·input NOR gate.
This chip has 4 NOR gates on a single lC,
Each gate can be used se parate ly ; the symbol
for the chip is sho wn in Fig. 21. The +5 goes

ONO

"NAND " - Use each
gate as is.

"Inverte r" or "N OT "
- Co nnec t the two
inputs together, or
connect one input to
+5 vo lts and use th e
other input for y o ur
signal.

Fig. 13.

TOP VIE W

vee 114
" " " " • •

r
'p- 'p
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, a a • • e I'

"A N D" - Feed th e
outp ut of on e
"NAND" gate into a
seco nd gate that is
c o n n e c t e d as a
"NOT" gate, and take
your output from the

second gate.

"Bu ffe r" - Feed th e
o u tp ut of one gate
c o n n e c t e d a s a
"NOT" into a seco n d
gate c o nne c ted as a
"NO T ", a nd take
y o ur output from the
second gate.

Fig. 14.

an IC that can be picked up for under a
dollar. Fig. 15 shows how to connect it to
work as the different gates.

Another type of gate th at you may come
across is what is known as an 1I0R" gate. It
is similar to the "AND" gate with one
exception: With the "AND" gate you had to
have 5 volts (logic 1) on both inputs 1 and 2
to get logic 1 (5 volts) for an output. With
the lIOR" gate, a 5 volt input on input 1 or

•

Fig. IS. Fig. 17.
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ONO

"NO R" . Use each
gate 0 8 is.

"NO T' - Connect
th e two inputs
together, or y o u can
put one input to
ground and usc the
o ther input.

"O R " - Feed the
output of one gate
in to a second eo te
that is connected as a
"NOT' gate .

"Bu ffe r" - Feed the
output of one gate
c o n n ec t e d as a
"N O T " into a second
gate co nnected as a

"NO T ".

Fig. 21.

TOP VIE W

What I have tried to do is show some of
the fund amental logic gates that make up
most of the TTL logic circuits. If yo u have
an understanding of the operat ion of the
"buffe r", the " inverter" (NOT) gate, the
" AND" gate, the "NOT-AND" (NAND)
gate, the "0 R" gate and the llNOT-OR"
(NOR) gate, you are ready to start building
with TTL.

My suggestion now is to get a 5 volt
power supply, and 2 or 3 74005, and see just
what they will do. Then pick a project from
the pages of " 73" Magazine, and try it.
Don't be too surprised if it works the first

'1"-1; ..
" " "

,. • •
r r

>- -,

>- }.

L L
, • a • e • T'

Fig. 18.

to pin 14, ground to pin 7, inputs 2 and 3 to
output 1, inputs 5 and 6 to output 4, e tc.

With this chip you can have th e o perat ion
of a IINOR" ga te , the operation of a llNOT"
gate (inverter), the operation of an "OR"
gate, and the operation of a "buffer". Fig.
22 shows the connec tions for the different
gates.

Two o ther IC gates that you may run
across are:

1) The 4-input " NAND" . There is not
much difference between a 4-input gate and
the 2-input gate that we looked at before.
With the 4-input " NA ND" gate, all 4 inputs
must be a t 5 volts (logic 1) to get 0 volts at
the output. If any input is gro und (l ogic 0),
the output will stay at 5 volts. See Fig. 23
for the logic sy mbol of the 4 input
"NAND".

2) The 8-input "NAN D". Wi th th is gate
we find that a ll 8 inpu ts must be a t logic 1
for the ou tput to be at logic 0 (ground). If
any of the inputs is at ground, the o utput
will stay at logic 1 (5 volts). See Fig. 24 for
the logic symbol of the 8-input "NAND".

I have not tried to show all of the ways
that TTL logic can be used or all of the
different types of gates that you may see
from time to time. I have not included
anything on flip flops, decade counte rs, or
any of the more complex ICs, most of which
would take an article the size of this o ne to
discuss fu lly.

TOP VIE W

Fig. 19.

Fig. 20.

Fig. 22.

time the power is turned o n. If it doesn't,
look back over the fundam ental gate opera
tion and I' ll bet you find out wh y in a very
few minutes.

Above all , remember "Browning's Rules
of Order";
I. Stay within 4.5 and 5.5 volts.
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Send SAS E For other Ceneect e rs.
COAKIT P.O . Box rO I-A, Dumont, N. J. 07628

N/£
Money ! You can get top dolla rs no w for U.S.
surplus electron ics, part icul arl y Coll ins. Write
or call now for yo ur b igger t ha n ever quote.
Space Electronics Corp. , 76 Brookside Ave.,
Upper Saddle River, N.J. 07458 (201) 327·7640.

Fig. 23.

2. Do not connect two outputs together.
3. Connect a resistor in series with any input
or output which goes to the 5 volt power
supply.
4. Consider a "floating" input as logic 1.
5. Consider a "a" at any chip to show that
the signal is inverted at that point.

---1...-f--__..., . . . WB51RY

Either Plugs OR Sockets

S for $3~o~.
PAID

N .J . residents add 16eSIlIles TIIX

PL-259
SO-239

r-CFPENTERPR'iSes--'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'll neve~~e~o~:~?athe, c rysfa l I
I Write today for complete d etails & OUf best price t... ..1

Rush $1 for exciting Surplus and Factory
Closeouts Catalog. Save Big Money.

ETCO Eleetronies
Dept 73 Box 741

Montreal, Quebec H3C 2V2 Canada

WANNA WORK MORE DX ?
S ubscribe t o T HE WOR L DS ONLY week ly D X
Magaz ine. S trictly D X ne w s In de pt h. I give y ou
u p comi ng even t~! d ate s, times, f reqs, D X QSL Info ,
con test In fo , D x art ic les, etc. SUBSCR IBE N O W
a n d WORK EM A L L ! D X NEWS GALO RE!
S 6.0 0 tor 6 mo. o r S 12 . p er vr to W /K, VE, X E,
Fi rst Class ma ll. T H E D X E RS MAG AZINE,
{W4 BPOIL Dra wer " OX", COR DOVA, S .C. 2 9 0 39.

OX rtG IS G.REAT USING OUR INFO!

I
I

I ' ......,..,
I

I

I

Fig. 24.

NEW NEW NEW
MX1A MX1A

$47.50 $47.50
MINI-MIXER

This is a plug in unit to replace t he first mixer
in Collins 755-1-2-3 _ Designed to eliminate at l
bu t t he strongest ( n ex t door) c ross modulat ion
in the 5 line. It uses the latest in FET design. If
not sat is f ie d, money refunded.

Designed Built Backed
by .. . .

ANTENNA MART
BOX 7 RIPPE Y . IOWA 50 235

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

•
THE O NLY Q SL BUREAU to h andle a U of
your QSLs to a nywhere; next d o or

j
t he n e xt

state'b the next county ~ t h e who e world .
J ust undle them u p (p ease a rrange alpha-
b e t icallr > and se n d t hem to us with pay-
m ent 0 6t each.

• II
Touch pads and enclosures -
No vice gear and used equipmen t . . .

11i1r TEN-TEe SALES

Communications Specialties
9 7 Amsterda m Ave., Warwick Rl 02889

Phone : 401-738-3287
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orizon~~ "
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",.---12 channels/25 watts from---

•
•

7

••••->
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ASTROPOINTS
( 144-148 Mhz for Ham, CAP, & MARS ( 25 watts output (nom.)
(12 channels, 3 included ( .4 p.V sensitivity
( Glass Epoxy Circui t Board ( 70 db selectivity
(TX and RX Trimmers ( 3 watts Audio
(PL option ( Built in speaker
( Tone burst op tion ( 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 tod ay:

I§~~~~~
P.O. Box 92151 Los Angeles, California 90009 Telephone 213/532-5300
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COMPACT
MULTIBAND
DIPOLES

ANTENNA " A" 6 "8 "

ANTENNA "A "

8 0 METERS

4 0 METERS

Graph 1. Antenna curren t distribu non.

Dipole B - 80 and 20 meters
Overall length: 2 x 6 1 feet
Leg dimensions: 53 feet o f Wife, coil,S
feet o f wire
See Graph I .

Antenna Dimensions

Dipole A - 80. 40 and 15 meters
Overall length : 2 x 41 .5 feet
Leg dime nsio ns : 6 1 feet of wife. coil,S
feet of wire

l~ 6 20 METERSANTENNA "A' 6 "8"

top-wire len gth , the d ipole can also show
curren t maximum at the fee dpoin t for 80
meters . In both cases, the dipole functions
elec trica lly as a halfwave dipole.

Coincide n ta lly, since the 35 foot wi re
portion from the feedpoint to the loading
coil corresponds to 3 x 1/4 wavelength on
IS meters, there will also be a cu rrent
ma ximum at the feedp oint for 15 meters.
Thus, the antenna will work on 80, 40 and
15 meters when fed with a 50 -7 5rl coax.

The son coax ( RG8U, RG58U) is fa
vored as the loading coils decrease the
feed point impedance from a theoretical 75rl
(classical halfwave dipole) to abou t 50rl.

If the leg- and coil-dime nsions are altered,
the antenna can be mad e to work o n 80 and
20 meters. Here, the antenna fun ctions as a
halfwave dipole on 80 and as a I h wave
dipole on 20 me te rs.

Ten mete r operation is possible with both
antennas , but t he swr is in the order of 3: I
o r worse .

Theory

Generally, centerfed dipoles can be fed
with 50-75S1 coax if the curre n t maximum
of an operating frequency occurs at the
antenna feedpoint. Therefore, a dipole with
the leg dimensions of 67, 35, 18 o r 11.5 fee t
will show a feed point impeda nce of 50-75rl
fo r 80,40,20 or 15 me ters accordingly. If a
portion of each 67 foo t leg (80 meter
halfwave d ipole) is substitute d with a load
ing coil, and that load ing coil is placed at the
correct position. the dipole can be made to
have current maxima at the feed point at 40
and 15. or at 20 meters.

For example : If a loading coil is placed
about 35 fee t from the feed poin t, a current
maximu m will occur at th e feed point for 40
meters. With th e correct coil d imensions and

Peter Fischer VE3GSP
1379 Forest Glade Road
Oakville, Ontario Canada

O f ten th e need arises for a temporary or
permanent low cost antenna. Usually. a

dipole or inverted vee antenna is the logical
choice. They are easy to insta ll and certain ly
cheap to build. One of the disadvan tages of
such an an te nna is tha t they are only usable
on a single band, unless they are fed with an
open feede r line (300-600rl) in combina
tion with an antenna tuner. This art icle
describes two types of dipoles for operation
on A) 80,40 and 15 meters; and B) fo r 80
and 20 meters.

These dipoles are fed with a random
length of 50rl coax, and they can be st ru ng
as straight dipoles or inverte d vees. The
latter configuration makes it easier to adjust
the antenna for resonance and requires only
one high support. Each antenna leg has o ne
loading coil to obtain the desired resonan ce
points on the described amateur bands.

80 7:l MAGA 7 1NF



Antenna Assembly and Coil Data

Prepare the loading coils for the desired
dipole, model A or B. For coils (antenna AJ
densely wind 70 turns of #20 copper
enamelled wire on to a I v.. in ch 0 .0. plastic
body. Use 24 turn s for coil antenna B.
Plastic sewer pipe is suitable and readily
available everywhere. You need about 2 x 5
inches for A and 2 x 3.5 inches for B for
convenient assembly. The co il windings are
secured and weatherproofed with varnish or
better with epoxy glue. The wire ends are
soldered on to bolted so lder lugs, which also
serve to connect the antenna wire to the
coils. (See Fig. I .J

The an tenna wire should be # 14 or # 16
copperweld for adequa te stre ngth. The di
pole cente r is a porcela in s train insulator; it
sec ures the wires at the dipole cente r and
permi ts you to solder an 50-239 coax
receptacle to the wire s for easy coax conne c
tion . The far ends o f the dipole are ter
minated on porcelain eggs . I rec ommend
nylon or o ther nonmetallic line fo r fast en
ing the porcelain eggs to a support. If wire is
used , corona flashovers occur across the eggs
at higher power levels.

Calculat ing Wire Lengt h

Both dipoles should be cut specifically
for your primary o perating frequencies. Pre
cise wire length can be calculated from the
formula s given below, provided you stick
with the recommended coil dim en sions.
Note that the wire lengt hs for 80 meters (A
and B) inclu de the wire portion from the
center to the coil plus the coil to the
porcelain insulator at the antenna ends .

A nten na A
80 meters: Ft. per leg = 153000/kHz
40 meters : Ft. per leg = 250000/kHz
15 meters: Ft. per leg = 750000/kHz

Obviously , if you optimize you r 40 meter
reso nance for 7200 kHz you cannot rea ch

..'

COI LS

Fig. 1. Coi11ayou t.

AUGUST 1975

optimum conditio ns o n e .g.. 2 1. 100 kllz,
since the 15 meter resonance occurs
automatically o n 3 times the frequ ency than
that of 40 meters. You therefore have to
compro mise slightly. 7, I 00 kHz seems like a
good compro mise. keeping in mind that the
swr o n 15 meters is fa irly low o ve r the entire
band.

Antenna B
80 meters: Ft. per leg = 227000/kHz
20 meters: Ft. per leg = 750000/kHz

Tuning Procedure

First the antenna is adjusted for reso
nance ( minimu m swr) o n the high fre
quency ban ds. 40 and 15 o r 20 meters. This
is done by lengthening o r shortening the
wire portion from the feedpoint to the
loading co ils. To increase the resonance
freq uency shorten this wire , portion, and to
decrease the resonance frequ ency lengthen
the wire portion in each antenna leg
symme trically. A change in wire dim ension
will affect the resonance frequency for the
80 meter band . Therefore, the 80 meter
tuning is done next by shortening or length
ening the 5 foot wire portion between
lo ad ing coils and porcelain eggs . This last
adjustment is critical ; about o ne in ch o f wire
results in 20 kHz resonance change o n the
80 meter band. The second tuning step will
not affec t the first one . Do not forge t to
adjust both antenna legs symmetrically.

Comments

I tried both antenna versions as inverted
vees , main ly because it simplified the tuning
procedure very much. The swr at resonance
for antenna A was 1.1 : I at resonance o n 80 ,
40 and 15 meters.

Antenna B sho wed an swr of 1.5: I on
80 and 1.1: I on 20 meters at the resonance
frequencie s. I assume that the poorer 80
meters swr results from a re latively lo w Q
and L of the loading coil of antenna B . The
signal reports on 80 and 40 meters were
excellent an d 20 and 15 meters showed a, .
difference o f about 3 S-units in receive mode
as compared to my 2 ele ment quad antenna .
The antenna can also be tuned with a
grid -dip mete r.

. . . VE3G SP

81



,

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

-

' '' '~' l5' · 0' v llJ ,. ,1
•

MODEL 5165

-
I':_~: fnt.!) =-:.-.. -.:.: ~".

- - '-=-='--'-

- .250 MHz

(' 5 113G8. 'S•

,., , ". tn, .",,,,.-...

-

/

~,

25mV sensitivity
8 digits /LED

MODEL 5163
NEW!

$295

NOW AVAILABLE FROM TEeD!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

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

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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$1295 (Reco ndit ioned)

WHILE THE SUPPLY LASTS

A GREAT SCOPE
AT A GREAT PRICE

!
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HEWLETI PACKARD 17078
DUAL CHANNEL, 75 MHz BANDWIDTH, 10 mV /DIV SENSITIVITY,
SWEEP SPEEDS FROM 0.1 I'SEC /DIV TO 2 SEC /DIV. DELAYED
TIME BASE FROM 0.1 I'SEC TO 2 SEC DELAY. EXTERNAL HORI Z
INPUT - DC TO 1 MHz. CHANNEL A OUTPUT - 100 mV PER DIV.

MANUFACTURED BY HEWLETI PACKARD - SOLD BY TUCKER
TUCKER ELECTRONICS has a limited quantity of reconditioned
HEWLETI PACKARD 1707B OSCILLOSCOPES 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 Irom TUCKER ELECTRON ICS you save $700 (that's 35%) and
get immediate delivery. The HP 17078 is covered by our famous 30
day. unconditional, money-back guarantee and our 90 day parts and
tabor warranty.

SOME INFORMATION ABOUT TUCKER ELECTRONICS -
Chances are you won't have any warranty problems. but it's reassuring
to know that TUCKER ELE CTRONICS 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 inde
pendent repair and calibration laboratory.

HOW TO ORDER THE HEWLETI PACKARD
1707B OSCILLOSCO PE -
It's easy. Just call our toll-free 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. Box 1050 • Garland, texas 75040
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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 constructio n,
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/SSBINBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

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

intermodulation
• Introductory price: $695.
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This is the low cost way to
match almost any random
length wire o n the five most
used HF bands.
• Covers 80 through 10 meters
• Hand les ma ximum legal power
• Matches rando m length long

w ire antennas
• Features Dentron quality and

value
Model 80-10 Antenn. Tuner

$49.50 ppd. USA

-

The Brand New 160·V Vertical Antenna
Another eye opener from Centron, this new
vertical antenna will solve your 160, 80 and
40 meter problems.
• Efficient Vertical Design
• Self Supporting
• Weatherproof
• Quick & easy one man installation
• Covers 160, 80 or 40 meter band with

only one adjustment.
160-40V Antenna $79.50 ppd. USA

TEeo has the
newest

from

Here is another Dentron first.
a six band antenna tuner de
signed to solve virtually any
matching problem you may
have.
• Covers all bands 160 through

10 meters
• Handles maximum legal power
• Matches coax feed, random

wire and balanced line
• Includes heavy duty balun

for balanced line
• Black wrinkle f inish cabinet
160-10 Super Tuner $119.50

ppd. USA

Be ready for restructuring 
Special Supertuner handles 3
KW PEP amplifiers -

$229.50 ppd. USA

TECO
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

I
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SPECIAL SALES FOR THE HOBBYIST, AMATEUR AND BARGAIN HUNTER.

INVENTORY REDUCTION SALE!!
Quantities are very limited on many items.

When calling, ask for Test Equipment Sales

The instruments listed are surplus unless otherwise stated. Each unit is soro as is and every attempt is made to assure completeness. While
most Instruments are operational , no warrantee 1$ Implied or stated. There IS a 10 day tna l penod 10'- each Instrument wh ich allows you to
inspect and assure yourself mat you are sansuec. You may return the Instrument for lull crec: 1'Jflng tt us iO day penc d-pavmq only Irelght
charges, Since urs Impossible 10 lisl the Individual cooenon of each Instrument-call and discuss your crcce Should vou eesne the same m
strument completely -eccromcoec and guaranteed. we can put you In touch With our parent company lor pnce and avallab,liIy Information.

CREDIT - TEGO'S terms are cash or COD With the folloWing escectcoe. TECO accepts BankAmericard. Master Gharge and Amencan Ex
press. TEGO Will sell on net 10 days to D&B or credit established customers. Our aim IS to keep our cvemeacs as low as cossete so we can
continue to offer instruments at the very lowest Prices, Please help us to meet our goals and send your Check With your order .

•••

••
•
•

MILITARY TS-723B /U (HP 330B) DISTORTION
ANALYZER
This marvelous noise and distortion analyzer gives
accurate direct readings from 20 Hz to 20 KHz. Per
teet for measuring audio distortion, voltage level ,
power output, ga in , distortion 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 100JA,V and distor
tion as low as 0.1 %. A wide-band 20dB gain amplifier
is buil t in as well as a VTVM with nine full scale
ranges from 0.03 to 300 volts and nine dB ranges
spaced exactly 1OdB per range from - 12dB to + 2dB.
Residual frequencies are measured to within ~ 3% of
lu ll scale value. TE CO'S special sale price is
only $125.00

LEEDS & NORTHRUP 5430 A (MILITARY ZM-4B /U)
RESISTANCE BRIDGE.
This advertised special is a portable, general purpose
wheatstone bridge designed primarily to measure re
sistances when locating faults which occur in conduc
tors used for communications systems and tncse
used for power transmission. II can also measure the
value 01 any fixed resistor. In add ition to the self
contained galvanometer it has provision for external
null indicator and batteries. Measures resistance val
ues Irom 0.001 to 1.011,000 ohms, internal battery
power supply. Ratio dial multiplying values lor resis
tance measurements and Varley loop tests are
1 /1000.1 /100.1 /10 ,1 /9 ,1 /4,1 ,10 and 100. Ratio
for Murray loop tests are M1000, Ml 00 and M10. Ac-
curacy is ~ 0.1% of indicated resistance $75.00
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HICKOK 1890M TRANSISTOR TESTER: Measures
in-circuit Beta and Ain of transistors and leakage of
out-of-circuit tran sistors, ± 5% Beta measurement
accuracy $75.00
MILITARY UPM·6B R.d.r Teat Set: For deck testing
of Mark VIFF equipment $65.00
MILITARY UPM·12 SWR INDICATOR TEST SET:
Used to make impedance measurements in X-band
waveguide equipment $150.00
MILITARY UPM· 17 SPECTRUM ANALYZER :
Military version of Lavoie LA-18 M, general purpose
spectru m analyzer covers 10MHz to 16 GH z.
TECD Price $595.00
POLARAD Rl00 KLYSTRON TUBE
TESTER: $100.00
POLARAD PJ·l PULSE JITTER TESTER: .$125.00
POLARAD TSA SPECTRUM ANALYZER MAIN·
FRAME: Resolution 2-80 KHz, dispersion 400 KHz to
25 MHz, sensitivity - 50 to - 95 dbm , variable at
tenuator, built-in marker. Other plug-ins available to
44 GHz From $150.00
SINGER SSB-3B SINGLE SIDEBAND SPECTRUM
ANALYZER: A comprehensive communications sys
tem analyzer with five preset and one continuously
variable sweep widths, 2p.v sensitivity switch selecta
ble 50 or 600 ohm input impedance and resolution
variable from 10 Hz to 3 KHz Internal markers and
many features $1295.00
SINGER (TELESIGNAL) TA216B TEST SET:
Includes interconnecting cable $155.00
SPRAGUE TCA·l CAPACITOR ANALYZER: $50.00
STELMA TDA-2 RTTY DISTORTION TEST SET:
TECO Price _ $20.00
VIDAR 720 FLUTTER ANALYZER: Seven operating
frequencies from 3.125 KHz to 200 KHz. flutter band
width from 312 Hz to 10 KHz. Built-in scope, solid
state unit $350.00

FREQUENCY MEAS
URING EQUIPMENT

BECKMAN 7570 CONVERTER MAINFRAME:
Accepts 7570 series converter plug-ins to expand
basic ra nge of counters using hetero dyne
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 400-1000 MHz driving
source $295.00
GERTSCH FM·7iDM·3 FREQUENCY METER :
Includes deviat ion meter. measures and generates
signals fro m 20-1000 MHz with 0 .001 %
accuracy $795.00

HP 524B COUNTER: DC to 10 MHz, 6 digit neon, 2
meters $95.00
HP 5240 COUNTER : DC to 10 MHz, 8 dig it
neon $145.00
HP 525B CONVERTER PLUG-IN : 110 MHz to 220
MHz $75.00

SIGNAL GENERATOR

AL FRED 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: Co mplete
sweeper covers 4-8 GHz range $395.00
ALFRED 624B SWEEP GE NERATOR: Complete
sweeper for 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· 100 KHz rep
rate, 0.02 to 100p.sec putsewtdth. 3V into 600 ohms,
O·SOdB attenuator $65.00
EH 1200 PULSE GENERATOR: 100Hz to 20M Hz,
20V into 50n. 1.3ns rise at 2QV, vari able pw. dual
pulse $295.00
EH 121 PULSE GENERATOR: 10Hz to 10MHz. 4ns
rise ± SOV into son . Variable width with fixed 120ns
delay _ $295.00
FXR S771B TEST OSCILLATOR : 1.9- 4.0
GHz $175.00
FRX crru: SIGNAL GENERATOR: 3.9510 8.2 GHz.
1()..100mW output, internal square wave modu lation .
external pulse and FM $195.00
GENERAL MICROWAVE 301 POWER SUPPLY:
Powers GMC noise generators in 501 series ..$20.00
GR 605B 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 NOISE GENERATOR :
30Hz-5MHz. 1V output $95.00
HP 205AG AUDIO OSCILLATOR : 20 Hz 10 20
KHz $250.00
HP 205AH HIGH POWER OSCILLATOR: 20 Hz to
20 KHz 5 watts output into 50, 200, 600, or sooon.
Burtt-In attenuators, input and output meters. $275.00
HP (BOONTON) 207E UNIVERTER: Extends range
of 202 series generator $125.00
HP 616A SIGNAL GENERATOR: Direct reading and
direct control from 1.8 to 4.2 GHz. The HP 616A tea
tures ± 1.5dB c alibrated output accu racy from
- 7dBm to - 127dBm. The output is directly calibrated
in rmcrovotts and dBm with continuous monitoring .

... ...... ,...... .. ,........
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C ARY MODEL 31 VIBRATING REED ELEC-
TROMETER: lmV to 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 l00IotV to 300V ts . ~ 1% accuracy $225.00
FXR B810A SWR METER : $35.00
GENERAL MICROWAVE 451 POWER METER :
TECD Price $35.00
GR 1932A DISTORnON METER: SO Hz - 18 KHz.
TECD Price $125.00
HP H18-34DB NOISE FIGURE METER : Automatic
display and measurement of IF or RF amplifier noise
at 30 and 60 MHz . Operates with external noise
sources lor other bands $400.00
HP 400DR VTVM : 10 Hz to 4 MHz. 1 mV to 300V. 2%
accuracy $65.00
HP 400HR VTVM: 10 Hz to 4 MHz. 1 mV to 3OOV. 1%
accuracy $95.00
HP 412A ROC VTVM: 1 mV to 1KV, 1 microamp to
t A. can be used as DC amplifie r. 2%
accuracy $195.00
HP 415A VSWR INDICATOR: $25.00
HP 416A RATIOMETER: Displays ratio of forward
and reverse signals automatically $125.00
HP 416B RATIOMETER : Later version of
416A $395.00
HP 500C TACHOMETRY: 180 RPM to 6,000.000
RPM $85 .00
ITE (PHAZORj 100A PHASE SENSITIVE NULL
METER : 30 Hz to 10 KHz. 8 volts to 120V reference .
Separates in-phase and quadrature null voltages. 40
dB selectivity $95.00
KINTEL 202BR DC MICROVOLTMETER: Full scale
ranges from 300IotV - l 000V ~ 3%. can be used as
70dB amplifier $35.00

METERS OF ALL TYPES

ASSOCIATED RESEARCH 259 VIBROGROUND:
Similar to Model 293 $65.00
ASSOCIATED RESEARCH 293 VIBROGROUND:
lightweight instrument for measurement of soi l
resistance and ground resistance, 0-1 /10 /100 /1000
ohms $80.00
BALLANnNE 300 VTVM: l mV to l00V. 10 Hz to 150
KHz $25.00
BALLANTINE 305 PEAK READING VTVM:
Measures P-P, positive or negat ive peak values, 5 Hz
10500 KHz response 1mV to 1000V with mirror back
scale $95.00
BALLANnNE 310A VTVM: 100 J1.v to 100V. Meas
urements trom 10 Hz to 2 MHz. 3% accuracy to 1
MHz $75.00
BALLANTlNE 314 VTVM: 1 mV 10 lKV. 15 Hz to 6
MHz, less probe $75.00
BALLANTINE 316 VTVM: Peak to peak, 0.05 Hz to
30 KHz $35.00
BIRO 61S4 WATTMETER: Direct reading 20 or 5
watts (choice) , son , N( F) connecto r. includes
meter $65.00
BIRO 694 WATTMETER: 0 to 1000W direct reading,
2 1036 MHz, son , N(F) connector $195.00
BOONTON 91CR RF VTVM: 1 mV to 3V. 20 KHz to
1.2 GHz. rackmount $225.00
BORG WARNER (SINGER) M40 1 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 instruments are priced to move quickly so gel your order in today.

SINGLE RANGE UNITS $1 5.00 eac h
MULTIPLE RANGE UNITS $20.00 eeeh

AC R.ngel In Stock:
o to 0.75 /1.5 KW; 0 to 1.5 13 KW; 0 to 30 /60A:
o to 10/20V; a to 15 /30V : a to 25 /150V :
a to 150V: 0 10 l SD /300V.

DC R.ngel In Stock:
o to SDOIotA ; 0 to 1 mA: 0 to 300 mA; 0 to 3A; a to 3OA:
o to 3V: 0 to 7.5 /30 /75V; 0 to 150V; 0 to 150 /300V;
a to 150 /300 1150V; 0 to 3OOV; 0 to 6ODV; 0 to 750V.

•

CAUTION: THESE INSTRUMENTS ARE SOLD AS-IS. WHILE EVERY ATIEMPT IS MADE
TO ASSURE CO MPLETENESS 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 TECHNICAL TALENTS TO MAKE THE PURCHASE PRACTICAL.

SEND FOR THE LATEST "BARGAIN HUNTER"' BROCHURE - Ir s FREE!
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METERS OF ALL TYPES
Continued

ORION V·l00M VTVM : Simi lar to HP 400H, like
new $60.00
NARDA MODEL 440 SOLID STATE MICROWAVE
POWER METER: Rechargeable batteries ... .$95.00
PRO 2ne STANDING WAVE INDICATOR; .$75.00
PRO 650 POWER METER : $40.00
SRI AEW EDGESCA.LE METER: 0 to 50 /100 /200
VOC ranges. 7" scale , 0 .5% $25.00
SRI AEW EDGESCA.LE METER: 0·250 VOC range,
7" scale. 0.5% $20.00
SRI CEW-7 EDGESCALE METER: 0 to 200 VOC, 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 JW4A EDGESCALE METER: 0 10 150 mVDC
range, 4" scale. 0.5% $20.00
SRI JW-4A EOGESCALE METER: 0 to 150 mADe
range , 1h" scale, 0.5% $20.00
WILTRON 321 PHASE & AMPLITUDE INDICA·
TOR: Includes local oscillators from 2.5-1000 MHz
TECO Price $1395.00
AIL 130 PRECISION TEST RECEIVER: 30 MHz IF,
Q-BOdS precision attenuatcr $250.00
HAMMARLUND SP600 RECEIVER: 560 KHz to 54
MHz $225.00
MILITARY URTM-7 RFI MEASUR ING SET:
Measures boradband and CW interfe rence . Fre
quency range is 20-400 MHz in two bands. Voltage
ra nge is 6J.L V to 5V /MHz. Contains an imp ulse
generator for noise reference standard. ::: 10% volt-
age accuracy $995.00
NEMS-CLARKE 1401 TELEMETRY RECEIVER: 215
to 260 MHz range $95.00
NEMS-CLARKE 1412 RECEIVER : 215-260 MHz,
crystal controlled with deviat ion meter . 100 /500 IF
bandwidth $75.00
NEMS-CLARKE 1432 TELEMETR Y RECEIVER: 215
to 260 MHz range, iden tical to 1412 except uses
phase lock detector $75.00
NEMS-CLARKE 1455 RECEIVER: 2 15-260 MHz.
crysta l 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, CWoFM, MeW or
pulse reception. IF bandwidth 3 MHz. video bandwidth
2 MHz. sensitivity - 50 to - 90 dSm. Requires plug-In
to operate $350.00
POLARAD R SERIES RECEIVER PLUG-IN : Nine
plug-ins cover 400-84,200 MH z. Spec ify correct
band $300.00

STODDART NM-50A RFI RECEIVER: 375-1000 MHz
receiver, excellent uruts $595,00

BALLANTINE 300 VTVM: The model 300 is a sensi
tive, WIde bank VTVM with a 100.000 to 1 vol tage
range and accuracy of better than 2% anywhere on
the scale and at any frequency from 10Hz to 150
KHz . Speci fic ranges allow measurement from 1mV to
100V with an Input impedance of O.5MO shunted by
30pF. 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 external terminations
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 $2Ooo.0Q
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 sca tes from 0 to 99.000 0
and 12 to 110 nanotarads this portable, general pur
pose. test instrument is designed to measure equival
ent electrical parameters of quartz crystals of the type
used for communications purposes. Prov ision is made
to measure directl y the effective series- reson ant a:nd
arm-resonant resistances of a plezo-electnc 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
measu ring device and with the series-resonant and
anti-resonant frequency measured by an external fre
quency measuring device. the series capaci tance and
inductance can be calcu lated. A nucroammeter 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

TEeo
P.O. BOX 1050

a subsi diary of Tucker Electronics Co.

1717 S. Jupiter Rd. GARLAND, TX. 75040

800-527-4642 toll free
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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: 50mV to
20V /cm sensiti vity , DC to 20 MHz bw. 18ns
nsenme $65.00
TEKTRONIX H SINGLE TRACE PLUG-IN: 5<JmV 10
20V /cm sensitiv ity , DC to 15 MHz bw. 23ns
nsenme $75.00
TEKTRONIX K SINGLE TRACE PLUG-IN: 5<JmV to
20V fern sensiti vity , DC to 30 MHz bw, 12ns
rtseume $50.00
TEKTRONIX R PLUG-IN: Transistor nsetime .$65.00
TEKTRONIX 262 PROGRAMMER: Remote ly pro-
gram the 6R1A digi tal unit $250.00
TEKTRONIX 535 OSCILLOSCOPE: DC to 11 MHz
less plug-in $425.00
TEKTRONIX 536 OSCILLOSCOPE: DC to 15 MHz
less plug-in $350.00

RECORDERS AND
PRINTERS

OSCILLOSCOPES
AND RELATED
INSTRUMENTS

HP 185 SAMPLING OSCILLOSCOPE : DC to
1GHz $195.00
HP 1100A DELAY LINE: 120nsec $75.00

BRUSH RE3610-60 100 CHANNEL EVENT RE-
CORDER: " as-is" $150.00
EAIBAR CHART RECORDER: 40 channe ls record-
ing time 9. 18, 27 hours $150.00
FAIRCHILD 321·A OSCILLOSCOPE RECORO
CAMERA: Continuous moti on 35mm camera with
magazine and variable speeds $75.00
HP 560A DIGITAL PRINTER: Up to 11 columns
capacity with plug-in boards. 5 line fsecond 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 21 4-348-8800
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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 possible a variety of tests including 100 to 200
mile loop tests. A second 6V at 600n output can be
used simultaneously for other tests. New price ex
ceeds $700.00
TECO price for th is special $75.00

••
-•

MEASUREMENTS 84 TV SIGNAL GENERAL: 30
MHz to 1000 MHz, 75 ohm. 0.1j.LV 10 l V
output $175.00
MEASUREMENTS 88 FM SIGNAL GENERATOR:
88to 108 MHz. 0. 1 to l oo.000j.L V output . . ..$150.00
MEASUREMENTS 188 FM SIGNAL GENERATOR:
88 10 108 MHz, 0.1 to l00,Oooj.LV Output . ..$350.00
MEASUREMENTS 210A SIGNAL GENERATOR: 86
to 108 MHz. FM generator with 0.5% dial accuracy.
son 0.1 to 100.000j.LV output $125.00
MILITARY TS-382 AUDIO GENERATOR: 20 Hz to
200 KHz $65.00
POLARAD HU-2A BASIC SIGNAL GENERATOR:
Requires " G" series plug-in 10 operate $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 8-78 PULSE GENERATOR: 20Hz to
2MHz. late model of 8-7 $225.00
RUTHERFORD &14 PULSE GENERATOR: 20Hz to
2MHz. solid state units $125.00
SIERRA 2158~70 POWER OSCILLATOR: 150 to
450 MHz. 50 watts output $795.00
TMC TTG·2 TWO-TONE TEST GENERATOR: 25 Hz
to 1 MHz $75.00
TEKTRONIX 105 SaUARE WAVE GENERATOR: 25
Hz to 1 MHz $75.00
TEKTRONIX 180A TIME MARK GENERATOR:
Excellent units $195.00

Simple operation. frequency dial accuracy is =1%
and stability exceeds o.oos% r C change in ambient
temperature. Calibrated attenuator is within :!: 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 10j.Lsec) and
variabte pulse delay (3 to 300 j.Lsec). External modulat
ing inputs increase versatility. New price exceeds
$2000.00. TECD PRICE $395.00
HP (BOONTON) 207G UNIVERTER: Extends range
of 202 series generators $175.00
HP 212AR PULSE GENERATOR: 60 Hz to 5
KHz $65.00
HP 218A /219B 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 (BOONTON) 240A SWEEP SIGNAL
GENERATOR: Designed for alignment of broadband
ampl ifiers. 4.5 to 120 MHz ran ge. Output 1j.L V to
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 BWO $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 686C SWEEP GENERATOR: Same as 684C ex-
cept 8.2 MHz to 12.4 GHz unit $195.00
HP 938A MICROWAVE DOUBLER: 9 to 13 in, 18 to
26 GHz output at 10mW $995.00
HP (DYMEC) DY5731 HIGH POWER SIGNAL
GENERATOR: x -a eoo . + 24 to - 76dBm .. .$495.00
HOLT Ao-1 AUDIO OSCILLATOR: 20 to 20 KHz.
less than 0.1% distortion $125.00
JERROLD CM-6 PORTABLE CRYSTAL MARKER
GENERATOR: Six crystal markers between two and
100 MHz. up to 20th harmonic $150.00
JERROLD 601 SWEEP FREQUENCY
GENERATOR: 12-225 MHz , son ou tpu t, small
portable $150.00
JERROLD SODA SWEEP GENERATOR: 500 KHz to
1200 MHz, many teetures . . $395.00
KAY MEGA-NODE SR VARIABLE NOISE
GENERATOR : 1-3000 MH z, son output. 0· 20dB
noise figure measurement, :!: 0.2SdB accuracy $75.00
MAXON 1141A POWER OSCILLATOR: 200 to 2500
MHz, 5 to 40 Watts output $495.00
MEASUREMENTS 80 SIGNAL GENERATOR :
Covers UHF from 2 to 400 MHz and 0 to 10,OOOj.LV
calibrated output $295.00
MEASUREMENTS 82 SIGNAL GENERATOR: 20 Hz
to 50 MHz, 0 10 50V outpu t . 0-50% inte rnal
modulation $250.00

CAUTION: THE SE INSTRU MENTS ARE SOLD AS-IS. WHILE EVERY ATIEMPT IS MADE
TO ASSURE CO MPLETENESS 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 TECHNICAL TALENTS TO MAKE THE PURCHASE PRACTICAL.

SEND FOR THE LAT EST "BARGAIN HUNTER" BROCHURE - IT'S FREE!
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Michigan Radio Doctor
Michigan Mother Trucker

on't

ears!

I t seems that as the weeks go by, you read
mo re and more about CB antics in the

papers. As more drivers rebel agai nst the
government imposed 55 mph speed limit,
the citizens radio se rvice, better known as
CB, is being used to avoid wallet thinning
(and insurance cance lli ng) tic kets. App rox i
mately 40% of all the big trucks on the road
have CB radios in them to watc h for
"Smokey ." If you tune in channel 10
(27.075 MHz) and live near a major high
way, you will probably hear the strange
lingo. Some of it is easily recognized, and
so me of it is not. Eve n t hough CB has a
rather short useful ran ge, due to frequency
congestion and the illegal use of hi gh power
amplifiers, it is still useful for about 10 mil es
mobile to mobile, 15 miles mobil e to base,
and 25 miles base to base. This is more than
enough to watc h for "Smokey" or to report
acci dents or other highway emergencies.
Many state and local police monitor channel
10 and/or chan nel 9 for just that reason. On
many expressways between metro poli tan
areas, it can be 15 miles or more to the
nearest phone or ex it where help can be
called.

Unfortu nate ly, there have been some
areas of abuse by bo th t he users and the law.
Man y police resent the truckers' use of CB

92

to avoid tickets and speed traps, and in turn,
use it to find out if they are known to the
speeders. In some areas t he police will issue a
ticket for o nly one or two mph over the
limit if th ey hear the offe nder on CB
warn ing o ther truckers o f where t he " Bears"
are. It has also bee n known t hat they will
write a ticket on an ou t-of-s ta te ve hic le for
70 in a 55 zone, even if they do n't ac tua lly
see the driver going 70. If they heard the
driver say, "We got the hammer down to
that 70", they apparently figure that you ' re
from out of state and won't stay to fight the
tic ket. And after a ll, t hey heard you publi cly
ad mit to do ing more t han the limit.

On the brigh ter side o f the road, there are
man y great "Smo kies" out there and many
of them spend a lot of time talking to the
truckers and te lli ng them where the traffic
tie-ups are and how to avoid the m. I have
even had the Illinois and Indian a Smo kies
tell me to "put the hamme r down, the way
is clear for 40 miles." and mean it.

Oh, well! Let 's face it! No one wants a
ticket or $25 fine, no mat ter why or how
much he exceeds the limit, so here is a
collect ion of words and phrases frequently
used to descri be what is happening o n our
highways. You too can dec ipher channe l l 0,
but be carefu l: Don't feed the bears!
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Advertising

Back Door

Bear

Bear Cave

Beat the Bushes

Beaver

Break One-Oh

Break Ten

Bushels

Camera

Channel 10

Chicken coop

Clean

Comic Books

Cotton Picker

County Mounty

Ears

Eatum-up

Eighteen Wheeler

Fat load

Feed the Bears

Five-five

Four

Four ten

Four wheeler

Front Door

Grass

Green Stamps

Green Stamp Road

Hammer

Hamm er Down

In the Grass

Mercy

On the Move

On the side

Other Half

AI J(';lJ!=:;T HHS

Police car with lights on.

Friend follo wing behind y ou guarding the rear approach (the
friend can be the truck y ou just passed two m inutes ago).

Any Police Officer.

Police station or Highway Patrol post.

Lead mobile driving just fast enough to cause a police car to come
out of hiding to investigate, but not fast enough to get a ticket ; a
sacri ficial lamb, looking real hard for Smokey .

As in, "Feed the Beaver" - give your money to Mama, not to
Smokey .

Break on Channel/O. (I want to talk.)

Break on Channel / O.

As: "I got 70 bushels" - / bushel = / 000 Ibs.

Radar unit used to check speed of vehicles.

CB channel /0 - 27.075 MHz, truckers ' paradise.

Truck weighing station.

No police seen.

Truckers' logs.

Usually used in place ofswear words, such as, "That cotton
pickin , Smokey gave me a cotton pickin' ticket. "
County Police or Sheriff.

Radio, also used to indicate antennas.

Restaurant or truck stop.

Semi-tractor-trailer truck (may have more or fewer than /8
wheels).

Overweight load. Each state has its own load limits.

Get a ticket.

55 as in 55 mph.

Right.

Ten-four in spades.

Automobile.

Lead vehicle watching for Smokies in front ofgroup.

Median or o f f on side ofroad.

Money, / green stamp - / dollar.

Toll road.

Accelerator pedal.

Driving fast, as in: "Put the hamm er down. "

In the median.

Oh My ! Goodness sakes! Im agine that! Wo w!

Traveling.

Pulled over onto the shoulder, (Smokey has a four wheeler)
just listening, (I 'm . . .).

Husband or wife, whoever is not speaking.
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Plain Wrapper

Picture Taker

Pickum-up

Pregnant Roller
Skate

Put the Good
Numbers on you
Rake the leaves

Ratchet Jaw
Rest-um up

Rig

RIG

Rocking Chair

Roger Rollerskate

Roller Skate

Seatcovers

Six Wheeler

Smokey

Smokey the Bear

Smokey with Ears
Ten-four

*Thirty Three
1()'33

Threes on you

Threes & Eights

Tijuana Taxi

Train Station

Two Wheeler

Two Way Radar

Wall to Wall Bears

We Gone!!

Unmarked police car or state public service car.

Police radar unit.

Pick-up truck.

VW.

73, 88, etc.

Last vehicle in a group, bringing up the rear, back door.

Talk for a long time - usually at the wrong time.

Rest area.

Tractor.

Radio (ears).

Truck (or car) between the front door and the back door. A
good place to be.

Driver of a car who is more than 20 mph over the limit; also
known as Roger Ramjet, a cartoon charocter.

Small car, compact, import, motorcycle (rare).

Passengers, especially good looking passengers.

Car with trailer.
Any police o fficer.

State Police.

Police with CB radio or CB monitor.
Whatever the other guy said was absolutely right.

Accident or emergency message.

Best regards (73).

73 & 88 - Best regards, love and kisses (also known as stack
them eights).
Police car with lights and insignia.

Court with high guilty rate . . . kangaroo court.

Motorcycle.

Radar which can be used to monitor traffic while in a moving
vehicle. Some Smokies are said to have two way ears, no radar
but a monitor.

Any area with heavy police patrol, such as 1-240 in Memphis,
Tenn., 1-94 Berrian County, Mich., the whole State of Ohio,
and other areas where the Police enforce the letter o f the law
to extremes or conduct k no wn traps.

Stopping transmitting and just listening.

. . . Michigan Radio Doctor
Michigan Mother Trucker

*EMERGENCY MESSAGES HA VE PRIORITY OVER A LL OTHERS.
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Warren MacDowell W2AOO
11080 Transit Road
Eas t Amherst NY 14051

The Wonderful

Mini - Chronometer

T he state of the art in electronics minia
turization for digital cl ocks has evolved

to the point where d igital crystal controlled
wrist watches are now commonplace . For
the average cheapskate such as myself, a
$200.00 digital wrist watch is out of the
question. What I am about to describe
however, is a miniature digital alarm clock
that will fit in a 3 inch square cube - power
supply, readout, speaker and all.

This compact clock could possib ly be
constructed in a Zippo ligh ter case if pr inted
circuit techniques were not employed. The

power supply and alarm speaker would then
have to be remote and you might well be
wearing 1" thick bifocals after completing
this project.

Anyway, my particular mini alarm chro n
o mete r was const ruc ted in the discarded case
of a defunct Radio Shack Weather Rad io.
The entire cube shaped case has the internal
dimensions of abo ut 3 square inches. When
comple ted, this little beauty con tained
power supply , 10 digit LED readout (6
used). an alarm speaker and all necessary
switching.

Complete clock, power cord and "power
discarded Radio Shack Weather Radio.

AUGUST 1975

plug" transformer. The case is that of a
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The only exte rnal compo nent was the
power transformer which serves also as a
power line plug. This particu lar transfo rmer
is a te le phone company encapsulated 6-8 V
ac uni t , with wall plug built in. If I am not
mistaken, these are used to provide dia l li ght
power for " Princess" telep hones. Our
particular transfor mer just happened to fall
out of a passing telepho ne company truck
and they never returned to claim it. This
encapsulated transformer is self curre nt
li miting (short proof) and, therefore, does
not re quire a li ne fuse for the comp leted
clock. If you don't have many pho ne com
pany trucks passing your home, a conve n
ti onal miniature 6.3 V ac, 500 mA fi la ment
transformer (imported type) can be fitted
into the 3" cube with all necessary space to
spare. Then, the on ly compone nt ex ternal to
the clock wi ll be the li ne cord and " conven
tional" wall plug.

The current drain of the entire clock is
very low and well with in the requireme nts of
this small tra nsformer. The greatest "cu rrent
hogs" in digita l cloc ks tend to be the LE D
readouts. A garden varie ty large single LED
can draw as much as 20-30 mill iamperes per
segme nt, of which there are seven . This gives
you a grand total of 210 mill ia mperes (worst
case) whe n all segme nts are illuminated.

Once aga in, the state of the art in LED
readout manufacture has created ve ry small
encapsulated bu bble (magnified) type
devices contain ing 5 complete seven segment
readouts . Th is entire 5 digit readout plu gs
direct ly into a commo n 14 pin DIP inte
grated circuit socket. Our particular readouts
were obtained from Radio Shack for about
$2.98 per device (2 requ ired). For those
with Radio Shack stores nearby it is part
#276-059 (7 Segment Mo nolithic 5 Digit
Nu meric Display).

The average current per segment in these
dis plays is abou t 5 mi lliamperes. That results
in 35 milli amperes total pe r 7 segme nt digit
(worst case) and 210 mill iamperes (worst
case) for all six digits whe n totally illumin
ated. Built-i n magn ificatio n of the self
contained plastic bubbles provides excelle nt
readabili ty and the to tal li fe span of the
device is comparable to any other LED
dev ice .
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BO T TO M VIEW

ANODE SEGME NT .... - " 0 0 1 - CA THO DE DIGIT NO.1

CATHODE OlGI T NQ2 - " 0 02 - ANODE SEG MENT E

ANODE SEGME NT B -" 0 o 3 - ANODE SEGMENT C

N,C. - " 0 04 - CAT HODE DIGIT NO.3

A NODE SE GM EN T F -'0 0 05 - ANODE OECIMAL POIN T

CAT HODE DIGIT NQA -, 0 o 6 - ANODE SEG MENT 0

AN ODE SEGMENT G -8 0 0 7 - CAHwar DIGIT ND.S

NO I PIN IDE NTIFICATION

NOT CH CUT ~
FR OM NO I~1I 1111

SEGME NT DESIG NA TIONS,

Fig. 1. 5082 readout pin connections.

These readouts are internally desi gned for
strobed or multiplex operation. This means
that the individual digits have separate pins
or connections and the segme nts are all
connected in paralle l with a commo n pin
connectio n.

In multiplex or "scanni ng" opera tion, the
individual digi ts are turned on (pulsed) at a
very rapid ra te and at the same ti me,
appropriate segme nts are also turned o n. In
this way, even though the segme nts are
wired in parallel, the scanning action gives
you the illusio n of separate digits. The
scanning rate of course is mu ch faster th an
the eye can follow but well wit hi n th e
repetition (freque ncy limit ) that the LEDs

- can follow. Pin connections for the Radio
Shac k part #276-059 are ill ustrated in Fig.
1-

The integrated circ ui t cloc k chip that we
used is the Mostek 50250 (Radio Shack part
#276-1715). This IC can be used to dri ve
either a four or six digi t display. In our
opinion, the 6 digit display is much more
impressive, acc urate an d useful, especia lly
for amateur app lica tions. The 50250 has
both 12 and 24 hour t ime keeping capa
bilit ies. The 12 hou r timekeeping format
requires a 60 cycle inpu t as a cloc k fre-
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Fig. 2. 50 Her tz c rystal time base ideas.

quency source . In o t her words, fo r norm al
time keeping the 60 cycle line fre que ncy
must be sa mpled by the lC, The clo ck
accuracy is thereby directl y affec te d by the
60 cycle power line frequency. When the
power fails, the c lock loses its frequen cy
source and time keeping a lso fa ils .

For th e 24 hour ti me kee ping fun ction,
the 60 cycle power Iine reference cannot be
used. The 24 hour format requires a 50 cycle
freq uency sou rce . The 50 cycle fre quency
source lends itself we ll to a crystal ti me base
for the clock a nd e xcellent accuracy. By
using a few o ther inex pensive TIL (tra n
sistor-transistor-Iogic) integrated circuits , a
10 MHz, 1 MHz, 100 kHz or other crystal
osc illa to r may be divided do wn to provide
the necessary 50 Hz reference. See Fig. 2 .

The most com mo n a nd available crys tals
are th ose of 100 kHz a nd 1 MHz. t he
majority of amate ur receivers have a built-in

~-J4-",,---60 HI SA MPLE TO
ic. PIN "l O,2 2

BOTTOM VIEW

-9 - I!iVOL TS DC 28 I . 9 · I !5 VOLT5 DC
SEG MENT 0 27 2 SEG ME NT E
SEG MENT C 2 6 3 SEGM ENT F
SEGMENT 8 2 5 :i 4 SEGMENT G
SEGMENT A 2 4 a !5 DIGIT 6

AM/P M DAT A 2 3 2 6 DI GIT !5
!50160 Hl INPUT 22 5 7 0lGIT 4

!50 HI ,24 HR SEL ECT 2 1 0 8 0 lGIT 3
NC 20 9 DIGIT 2

SNOOZE ALARM 19 10 DI GIT I
ALA RM ACTIVAT E IS II INTE NSITY CONTROL

ALARM OUT PUT 17 12 DI S PL AY E N A BLE
nc 16 13 TEN S MIN UTE SE T

A LA RM / ACTUAL 1!5 •• HOURS ser
TI ME SEL EC T L -.J

calibrator crystal at 100 kHz. Removing this
crysta l for use as a c lock freque ncy source
will not destroy its func tion as a calibrator.
In fact, by co ns t ruc t ing the cl ock source,
you now have frequency refere nces at 100
kHz, 10kHz, 1 kHz, e tc. The clock, wh ile
runnin g in normal operation, will radiate
calibra t io n signals. While operati ng, this can
become an annoyance. There fore, shieldi ng
of the cloc k may become nece ssary if placed
near your station receiver. Crystal sources
may be divided down to provide 60 Hz but
oddball crystals are generally requi red. It is
much eas ier to use the 60 Hz power line
source fo r th e 12 hour for mat.

The 50250 is rea ll y designed for opera
t io n as an "ala rm clock" chip . With proper
interface to a spea ker, it will generate a loud
1 kHz beep a t one second intervals until the

cr
.OO2,o< F
,~,

05 IN4 0 D 2

6-8V

""

" r------i

Fig. 3. Power supply. Fig. 4. 50250 pin connections.
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Fig. S. Schema tic.

alarm circuitry has been reset. The alarm
operates in a 24 hour mode which allows
you to disab le and immed iately re-enable the
alarm to activate 24 hours later. Also built in
is a snooze alarm for a period of 10 minutes
upon which the alarm again sounds. The
snooze alarm may be reset repeatedly at 10
minute intervals.

Mini chronometer readouts mounted In
black plastic sheet.

Fig. 3 il lustrates the power supp ly re
qui red to run the clock. T1 is eit her a
telephone transformer o r a minia ture 6.3 ac,
500 mA filament transformer. Of course, the
phone transformer is more convenient as it
doubles as a wall plu g. °1-° 5 are 1N4002
silicon rectifiers . Here, any 50 vo lt or more,
1 Ampere silicon rectifier will suffice. An
encapsulated bri dge rectifier rated a t t he
same is also co nvenient to replace ° 1-° 4.
0 S, which acts as a hal f wave rectifi er ,
provides the 60 cyc le sample (clock) source
for the lC. C2 may be 200 uF at 25 volts o r
more ; 200 uF is just about th e lo w limit for
pro per fi lte ring. A 1000 uF or higher value
may also be used. Oepending o n the trans
fo rmer used, (6 or 8 V ac) the dc output
voltage should range any where from 7.5 to
15 volts dc.

Fig. 4 shows the pin connections of the
50250. This is a bottom view wit h pins
upward .

Fig. 5 is the co mp le te sche matic with t he
exception of the readouts. The 50250
emanates a positive pulse for ac tivat ion of
both digits and segme nts. Therefo re NPN
transistors were used to interface the 50250
with th e outside wor ld. The IC by itself does
not have the power handling capabilit ies to
drive LEO readouts directly, t herefore
higher po wer transistors must do the actual
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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 .

Measuring only 0 .1 8 cu . It . and weighing less man 7 pounds,
the Al ias 210 /215 Solid Stale Single Sideband Transceiver is
a real GIANT KILLER. It packs a hefty 200 walls P.E.P., offers
5 band coverage. and unprecedented selectivity (only 9200
cycle s at 120 db down)

Priced at Just $599. it' s the best transceiver value on the
market today ,

Model RM·10S
Model RM·1 5S
Model RM·20S
Model RM·40S
Model RM·15S
Model RM·80S

PERFECT CHOICE FOR
THE ATL AS WH EN
MOBILE

STANDARD HUSTLER RESONATOR5-
Model RM -lO .10 meter resonator
Model RM ·15 15 meter resonator
Model RM-20 . 20 meter resonator
Mode! RM·40 . .40 meter resonator
Model RM·15 . .15 mete' resonate.
Model RM ·80 . .80 mete, resonator

SUPER HUSTLER RESONATOR5- 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

AUGUST 1975

Rad io Electron ics
386 Main St. , Medford, Mass. 02155
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remover or "Stripeze" (paint remover). The
initial punch mar ks now serve as ce nter
pu nch guide holes when you drill all the
holes (#56#60 drill). All necessary com
ponents with the exception of the power
transformer and readouts are placed o n th is
board.

Fig. 7 shows where transistors and dio des
are inserted on the PC board. Make sure you
use th e 50250 socket. It would be very
diffi cult to remove a defective 28 pin IC
should it be defective. The NPN Radio
Shack transistors used do not .have the
conventi onal lead connections as do normal
garden varie ty transistors; t herefo re, we have
illustrated where the "flat" side of the
transis tor is placed to correctly orient the
leads. All parts are inserted fro m t he non-foil
side of the board. As you insert the com
ponents, solder the m in place wit h a 25 Watt
fi ne tip iron and trim off the excess leads
close to the PC board.

Fig. 8 illustrates the placement of the
encapsulated rec tifier bri dge, as well as the
resi stors and ca pacitors. Individual 1N4002
silicon diodes may be used , although the
encapsulated bri dge is a much more co nve n
ient devi ce. The bridge we used was a 50 piv,
1 Ampere unit which is also a Radio Shack
device. The .005 capacitor is a small ceramic
disc type rated at 50-1 0 0 volts. The 200 uF
35 volt fil ter capacitor is small enough to be
placed fla t on th e PC board, and po lari ty
must be observed. O nly one jumper is

Fig. 7. Transistor and diode placemen t Transistors
are NPN, medium power from $1. 98 Radio Shack

Fig. 6. PC board (full size). Quad Pac k =276-530.
Full size negatives for Fig. 6 are available for $2.00 each from PC NEGS, 73. Peterborough N H 03458.

Order mV2AOO· l .
100

switc hing. All of the NPN switc hing tra n
sisto rs used were those o btai ned from t he
Radio Shack Quad Pack (Part #276-530)
and were NPN med ium power general pur
pose. The snooze, hours set and 10 minute
set switches are of the normally open type
of push-button.

The actual size printe d circuit board
shown in the figures can be photo graphically
reproduced and made up; however, for a
single clock , this process see rns hard Iy
necessary. We generally take a template suc h

as this and cut a piece of PC board stoc k the
same size. Scotch tape is then used to hold
the templ ate on the PC board. A sharp punch
is used to indent the cop per at all poin ts
where a hole is to be drilled or component
inserted. When the patte rn is removed, the
punch marks will be in exac t positio n.
Ordinary finger nail polish and a fine brush
are then used to "paint between t he dots"
and duplicate t he origi nal pattern. The nail
poli sh dries very fast and is an excelle nt
resist. The board is then p laced in a heated
fe rric chloride solutio n which rapid ly
removes the excess copper. The nail polish
resi st is then removed wi t h nail polish
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Fig. 8. Rectifier and resis tor placemen t.

necessary on the board and may be any
small piece of copper wire. The 10k resistors
and the 100 Ohm resistors are inserted
"standing up " so as to conserve space. The
1/8 Watt resistors stand up abou t 1/2" high.
The 1.5k resistors also are inserte d in the
board "standing up" and soldere d . The
opposite end is trimmed off leaving abo ut
1/8" of lead o n the res star. A wire going to
the proper readout must be solde re d to this
standing resistor lead. This was used to
conserve PC board space . To really conserve
on space, the PC board may be cut off so
that the encapsulate d bridge and 200 uF
capacitor are separa te (with appropriate
jumpers made up) . Th is is necessary to
squeeze the board into the 3" square cube, if
these are your pla ns.

Fig. 9 sho ws the ex te rna l and time
functio n co ntro l switch connections . The
digit wires are soldered directlvto the board.
All of the segment wires arc attac hed to the
top lead of the 1.5k resistors previously
solde re d in place. The 60 cps connectio n can
either go to an exte rnal 60 cps fre que ncy
source such as a crystal freq uency d ivider or
to either of the ac points on the PC board
for a 60 cps sample (ju mper). The speaker
terminal goes directl y to an 8 Ohm minia
ture speaker and the other spea ker connec
tion returns to ground or the edge fo il o f the
PC board. Holes may be drilled in the corner
section of the PC board fo r mounting it o n
standoffs.

The o pposite side of the t ime functio n
contro l switches is attac hed to the +9 -15

Fig. 9. External and time function /control switch
connections.

volt lead. Refer to the mai n schematic (F ig.
5) for the type of switc h and connections.

Afte r you have wired and comple ted all
the previous goodies no doubt you have had
your bifocal presc ription modifi ed as well.

Once power is applied, there are two
possible things that will hap pen . The clock
wi ll e ither smoke and immediate ly burn up,
or the nu mbers 12:00:00 wi ll appear when
the switch for real /alarm time is in either
position. Lu ck is with you and the phases of
the moon are correct if you o btain the
12:00:00 read ing. Don't let it fri ghten you if
the seconds are no t counting when fi rst
obtain ing a display . Both the hours and ten
minute push-button switches must be
depressed simultaneously to begin the time
keeping functio n with the real ti me/alarm
switch in the rea l ti me position. If t here is
leak over between digits, it means you have a
transistor that has excessive leakage in yo ur
driver stages. It is quite common to find a
"l emon" in the tra nsistor dr ive rs .

Anyway, it takes a bit of prac tice to get
used to setting the ciock with the hours and
ten minute switches. Once yo u have become
proficient at this, it is time to experime nt
with alarm. We should have mentioned
previously that an am-pm LED sho uld have
been attached as shown in Fig. 9. This may
be any small LED co nnected to the a m-p m
transistor dri ver. When the clock is in th e am
mode, th is LE D wil l ill uminate . The main
purpose of this LED is to allow yo u to set
the ala rm function properly . If you place the
ala rm/rea l t ime switch in the alarm positio n,
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Parts List
Fig. 3 .

Cl - .0 02 u F 100 V capacitor
C2 - 200 uF (or higher)
0 1-05 - 1N4002 silicon diodes. A single encapsu
lated bridge (50 V @ 1 A) works well also.
Fl - 1 A 125 V slow blow fuse
Tl - Plug in Princess telephone transfo rmer. 6-8 V
ae, 1.7 5 VA seco ndary. 11 7 ae primary (or 6 .3 ae
500 rnA filament transformed

Fig. 5.
0 1-015 - Radio Shack (Arc hed #276-530 tran
sistor quad pack 1$1.98), Use the NPN medium
power general purpose transistors (6 per pack).
There are 24 transistors (assorted) in each pack,
the remainder of which make good spares, etc .
Rl-R5. R14-R16 - 1/8 Watt, 1500 Ohm carbon
resistors
R6-R l 0 - 1/8 Watt, 10,000 Ohm carbon resi stors
R18 - %Watt, 100 Ohm carbon resistor
Sl , 54, S5 - Nor mally open mi niature p ush-b ut ton
switc hes
S2, S3 - Single pole mi nia ture toggle switc hes
SPl - 8 Ohm 2 in. speaker
Ul - Radio Shack #.276·1751 MOS-LSI Digital

Alarm Clock IC

Bottom view of mini chronometer, showing
time set push-buttons and alarm/real time
switches.
the very least, it will give you considerable
insight in to the functions of large scale
integrated circu its and their capabilit ies . The
state of the art in electro nics is no furth er
away than t he tip of your solde ring iro n (25
Watt fine tip).

the LED wi ll co me o n if you desire am alarm
settings. T he sa me switc hes used to set t he
alarm t ime are used to set the real time.
When the alarm enable switch is in the
enable position, the alarm will sound with a
loud one second beep when the real time has
reached the alarm set time. The snooze
alarm switch, if depressed when the alarm
goes off, will allow 10 minutes of silence
before the a larm sounds again . This may be
re peated indefin itely until the alarm e nab le
switch is shut off. If you wis h, this feature
may be incorporated as a 10 minute timer
for stat ion indenti fi catio n.

With the alarm system, there are two
characteristics that should be avoided. The
alarm should not be exactly set at 12:00 am
or 12:00 pm or 8:00 am or 8:00 pm. Setting
the a larm a few minutes before or after these
ti mes will allow reliable operat ion .

Should the local li ne power drop be low a
usable level , the am/pm LE D will b li nk at a
1 cyc le rate. This tells you the clock has lo st
time or needs to be reset correctly.

This clock should be an interesti ng pro
ject to construct and will serve you well. At

Depend on JAN Crys tals, Our large stock of quartz
crystal materials and components assures Fast
Delivery from us! ".

CRYSTAL SPECIALS
Freque ncy Standards

100 KHz(HC 13/U) ", $4 .50
1000 KHz(HC 6/U) 4.50

Almost all CB sets . TA or Rec 52.50
ICB Synthesizer Crystal on request)

Amateur Band in FT-243 ea. $1.50
. . . . . . .. . 4/$5 ,00

SO·Meter S3.00(160·meler not avan.j
Crystals for 2·Mete" Marine. Scanners. etc. Send
for Catalog.
For 151class mai l, add 20' per crysta l. Fo r Airmail ,
add 25' , Send check or money order. No dealers ,
please.

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

FOR FREQUENCY
STABILITY
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An Accessory VfO

- The Easy ay

VFO and one can use the transcei ver or
accessory VFO interchangeably since they
both have the same frequency calibratio n
scales. Another approach to the use of an
accessory VFO would be to tune the trans
ceiver (using the transce iver VFO) to a
desired t ransmitting freq uency , switch on an
accessory VFO which can be zero-beated to
the transceiver 's VFO freq uency and then
switch VFO control of the transceiver in the
transmit mode to the accessory VFO. In the
receive mode the frequency control of the
tra nsceiver would remain with the t rans,
ceiver VFO and could, of course, be tuned as
desired. This scheme requi res o nly the use of
a stable, exte rnal VFO without elaborate
frequency readout, which can be zero-beat
with the transceiver VFO and which can be
switched in the transceive r to assume fre
quency contro l of the transceiver during
tra nsmit periods. The circuit ry to do the
latter is already provided in any transcei ver
which has provisions for the use of an
accessory VFO. To zero-beat the external
VFO with the transceiver VFO, the external
VFO signal is introduce d to the transceiver
in the receive mode as though it were a
regular rece ived signal, and the externa l VFO
tuned for zero-beat. With most transceivers
the level of an external VFO is usually great
enough so it can be introduced at the
ante nna terminals of the transceiver an d not
be severely affecte d by the selectivity of the

E.

M ost amateurs who use an HF trans
ceive r at times desire havi ng an acces

sory VFO for separate VFO control of the
transmitt ing and receiving frequencies. If the
transceiver does not have receiver incre
mental tu ni ng, the addition of an accessory
VFO beco mes an even more desirable item.
Accessory VFO's can be purc hased for most
transceivers, of course, but their cost can be
a considerable fraction o f the original cost of
the transceiver since the accessory VFO
usually duplicates the stability, housing and
frequency scale readout of the transce iver's
VFO.

The accesso ry VFO circuits described in
this article can be developed into fu ll-scale
accessory VFO's but there is another possi
ble use for them with a transceiver which
requ ires far less work and yet provides most
of the advantages of a regu lar accessory
VFO. As was just mentioned, most regular
accessory VFO's du plicate the transceiver

Fig. 1. Basic use of accessory VFO.
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Operate Auto-Patch
use antenna and power •. , The GTX-200-T does

all the rest!

The l2-digi t tone encoder is an integeral part of the
2-meter VHF·FM transceiver (WOW!) Separate controls
allow independent transmit and receiver frequency selec
tion.

The GTX-200-T is all solid state, transmits at 30 watts
(nom.), also features super-sensitive dual-gate MOS FET
preamp receiver. Same old GTX-200-but what an
addition!

Your Low
Price

u•• coupon 10 ord er
direct from laClary

IMMEDIATE DELIVERY
FROM STOCK

so small and compact it can be mo unted on the faceplate
of most any transceiver, includi ng smaller-sized walkie
talkies. Completely self-contained: connect to B+ ground
and signal output. and it's ready to opera te,

The TE-II produces all standard double frequency tones
used in telephone signalling circuits. It is completely
shielded.

(S;ze - 1.6"W X 2.'''H x .65"0)

••

Your Low
Price

TE-II Tel Encoder .

u•• coupon to order
direct trom factory

Use This
Handy Order Form



r-- - - - - - - - - CLIP OUT AN D ORDER NOW --I
I THIS PAGE IS YOUR ORDER BLANK! I
I ORDER NOW AND SAVE! I

I Specials at Unbeatable Prices I
I ~.~. GENAVE, 4141 Kingman Dr., Ind ianapolis, IN 46226 (317+546-1111) I
I ill", 64 HEY, GENAVE! Thanks for the nice prices! Please send me: I

•
1 GTX-200-T Operate Auto-Patch ....25995 1I

2-meter FM . 100 channels. 30 watts Special 'i'
(incl. 146.94 MHz) Price

I GTX-200 I
II D 2-meter FM. 100 channels. 30 watts *19995 II

was $299.95 (I ncl. 146.94 MHz) NOW

II D GTX-IOO VERY .... 19995 IIl V.-meter FM.l00 channels.12 watts SPECIAL 'i'
was $309.95 tncl. 223.5 MHz)

I D 2-meter FM. ~ I
I GTX-IO 1 ~ 3h;~~t;IS WOWI *13995 I
I GTX-2 I
I D 2-meter FM. 10 channels. 30 watts NOW *1°095 •I was $299.95 (Incl. 146.94 MHz) u.:J- I
I GTX-600 I
I D 6-meter FM. 100 channels. 35 watts SPNEOCwlAL *19995 I

was $309.95 (Incl. 52.525 MHz)

I D PSI-11 Battery Pack (w ith charger) @ $109.95 $ I
I D ARX-2 2·M Base Antenna @ $29.95 $ I
I D Lambda/4 2-M Trunk Antenna @ $29.95 $ I

D TE-I Tone Encoder Pad @ $59.95 $ I
I D TE-II Tone Encoder Pad @$49.95 $. _
I D PSI-9 Port. Power Package (less batteries) @ $29.95 $ I
• D PS-1 AC Power Supply @ $69.95 $ I
I and the fo llowi ng standard crystals @ $4.50 each: $ I
I

Non-standard crysta ls @ $6.50 each : $ I
(allow 8 weeks de lIvery.)

I
For factory c rystal installation add $8 .50 per transce iver . Sub-Total: $ I
IN residents add 4% sales tax, TOTAL: $,--- - --,-----,---:-:-:-,.-I CA residents add 6% sales tax: (m inImum order $12.00) I

I All orders shipped post·paid with in continental U.S. PHONE I
NAME AMATEUR CALLI _

I ADDRESS CITY _ STATE & ZIP I
I Payment by, 0 Cert ified Check/ Money Order 0 Personal Check 0 C.O.D. Include I
I

Note: Orders accom panied by personal chec ks w ill req uire about two weeks to process. 20% Down. I
o 20% Down Payment Enclosed. Charge Balance To:

I 0 BankAmericard # Expires •

; 0 Master Charge # Expires Interbank # 7 1
5 • • Prices and specif icat ions subject to change without notice . _ _ _ _ _ _ •
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Fig. 3. Tms oscillator tunes about 500 kHz starting
at 5 MHz. Only three silver mica capacitors are
required.

330

.v

4 7K

'0
F"INE
TUNE

'00'"

'"4,7K

Fig. 2. An old fashioned (PNP transistors ) but ex tremely sta ble VFO. Basic oscillator frequency is 5
MHz with a bou t a 25 0 k Hz tuning range. Capaci tors marked "Mil must be silver mica type.

circuits in the rf amplifie r stage. So, it can be types to ensure stability . The tuning capa
used to zero-beat with the transceiver VFO. citor is a very easy to obtain 365 pF AM

If, however, an effective zero-beat cannot radio tuning variable . The 400/N750 temper
be o btained, th e exte rnal VFO signal can be atu re compensating capacito r shown is not
introduced directly to the input o f t he mixer absolutely necessary and may be a diffi cult
stage which the transceiver VFO also feeds. compo nent to obtain although it is not
The amou nt of the cou pling required is expensive. It can be replaced by a regular
usuall y very li ght and can be effected via a 400 pF mica capacitor. The o nly instance in
simple 5 to 10 pF capacitor coupling from which this capacitor is necessary is if the
the external VFO. T his metho d will work VFO is to be used in a mobile app lication. In
wit h any transceiver where single conversion th at case, it shou ld be placed near t he VFO
is used, such as the usual 9 MHz i-f trans- coil to achieve maxi mu m temperature
ceiver. Unfortu nate ly, it is not possible to stabil ity of the oscillator. A positive su pply
present the VFO switc hi ng circu its availab le voltage co uld be used by grounding o f the
in every transceiver but if the genera l swi tch- collector circuit and fee ding the positive
ing idea out lined is fo llowed and ex peri- supply voltage via t he emitter resistors of
mented with , there should be no diffi culty each tran sistor. Because of the hi gh capaci
in making a satisfac tory co nnec tion to o ne tance loadin g on the oscillator tan k circuit,
of th e VFO circuits to be described. the 365 pF tu ning capacitor need not be

Fig. 1 ill ustra tes the t ransceiver switching located directly ad jacent to th e VFO. It can
idea involved. The rest of this art icle des- be coupled to the VFO via a sho rt length of
cribes several circ uits suitable for ex ternal shie lded cable (RG174) if this is more
VFO usage. Each is quite stable and can be co nvenient in a given transceiver.
adapted to work over any of the ranges The circuit of Fig. 3 is a bit mo re
suite d to an HF transceiver - namely, a 250 conventional in that it operates from a
to 600 kHz range within any selected po r- positive 12 volt de source. The VFO coil is
tion from about 4 MHz to 12 MHz. The air-wound and consists of 17 turns of #18
various circuits have their own advantages wire, 5/8" in diameter, or the B&W coil stock
and disadvantages depending both upon
what components one already has availa ble
and on the tuning method desi red .

Fig. 2 illustrates a rather old fashioned
VFO, in a sense, since PNP transistors are
used. But, it is an extre me ly simple and
sta ble circu it. The tuning range is abou t 250
kHz in any segment of the 5 to 9 MHz ran ge
depending upon how the osci llator co il is
set. It is a high - C type circuit and so t he
oscillator coil is relat ive ly small in value. The
coil, however, should be wound on a ceramic
coil form or be an air-wound coi l. T he
capacitors noted in the circuit must be mica
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Fig. 4. This interesting VFO tunes only about 50
kHz starting from 7 M Hz. It can be modified for
greater range.

•
filter to reduce harmonic output and pro-
duce a better sine wave output waveform. It
is not really necessary if the VFO is to be
used for transmitti ng control only. The
oscillator coil should be enclosed in a shield
at least twice as wide as the oscillator coil
diameter. Such a shie ld can be assembled by
soldering toge ther pieces of copper clad
circuit board. With the co mponents shown,
th is osc illator tunes from abou t 4000 to
4600 kHz. It can, of course, be modified to
cover other fre quency ranges. If one wanted
to try the osc illa tor with ou t the buffer stage,
the 33 pF mica should be connected instead
to the ju nction of the two 1,000 p F mica
capacitors and the output take n from this
point.

This ar ticle presents a variety of osci llator
circui ts to be used as a transmitt ing co ntrol
VFO in the manner described . Eac h of the
circuits has been tried and proven. The main
precautions to be used in the constructiorr of
any oscillator is to use a good quality, rigid
oscilla tor coil (ceme nted air core or wou nd
on a ceramic for m) and to use silver mica
capacitors at the locations speci fie d. Styro
fl ex capacitors may be used as subst itu tes
but never disc cera mic types. If the VFO is
use d to ze ro-beat with the transceiver VFO,

equivalent. The oscillator operates at about
5 MHz with the main tuning co ntrol cover
ing a 500 kHz range and the fine tuning
contro l covering a + 20 kHz range. The
oscil lator can be made to operate over
almost any position of the HF range by
proper selection of the coil. Note that mica
capacitors must be used for the two .001 uF
and one 680 p F capacitors associa ted with
the osc illato r coil. The output at the emitter
coupling capaci tor of the buffer stage is a
re latively high 4 vol ts peak-to-peak.

The circ uit of Fig. 4 is extremely inter
esting in that it requ ires no tuni ng ca pacitors
(and no varactor diodes) and provides tuning
over a small tuning range (a bout 50 kHz
centered on 7 MHz) . It would be very
suitable for someone interested in operation
over a particu lar portion (CW or phone) of
one band. Although there are no varactor
diodes in the circui t , as such, the collector to
base junctions of the two 2N3053 transistors
perform the same func tion. The circuit
requires a minimum of critical components.
Only the three capacitors marked as being
" M" must be of the silver mica type. If one
wanted to considerably expand the fre
quency bandspread of the oscillato r (to
about + 250 kHz abou t the center fre
quency), the 130 pF " M" capacitor could be
replaced by an air variable and the potentio
meter tuning sti ll be retained for fi ne tuning.
This modification would not change the very
good basi c frequency stability of the oscill 
ato r and only two silver mica capacito rs (50
and 380 pF) would be req uired for t he
whole oscillator circu it.

Fig. 5 is another osci llator circuit that has
been widely used, especially in QST art ic les.
It is the same type of oscilla tor as the
preceding one but includes an emit ter
follower buffer stage for isolation. The
emitter follower stage contains a low pass

"0 ."

~OUT

'00 ;);' 0' ,t- 9lVe2K I.~K

'" . ~ ,I r.
''0 sa ,~

aa M ~,HEP53 , HEP53

'000 f:4O 6." ~;

1°'
... TUN ING "'ILL ER 561(

4503

±HO ±HO1. 5 1( , 4ro

"
'000 ,

l"
Fig. 5. This oscilla tor tunes over about a 500 k Hz range . Bo th transis tors are HEP 53 .
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send c hec k or m o ...." o.~. f or $1 3 2 .00 plus $ 1 .50 f o r shippi n g
Indian . _den" add 4 '1iio ....,.. la• . Cry.tall f or 146 .94 M Hz $3.95 :
A ll o ther h e<!. $ 7.1 0 .
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a freque ncy readout scale on the accessory
VFO is not really requ ired once one is sure
of its frequency range . Construction can,
therefore, be extremely compact in any
fo rm of shielded enclosure.

The last point to check is that the
accessory VFO has sufficient output level.
One should, of course, check the VFO
outp ut level necessary with a transceiver
before bu ild ing the accessory VFO. Most of
the oscil lato r circuits shown will provide
several volts peak-to-peak output and should
suffi ce for almost any requirement. If the
osc illato r is to be used only for transmitting
control as descri bed, the criterion for proper
osc illator output is quite simple . The trans
mitter output level and signal quality should
be the same as when the t ransce iver VFO is
used for frequency contro l in the transmit
mode, These qualities are fortunately quite
simple to check using the transceiver's
meters and on-the-a ir checks. The situation
in checking such a VFO for receiv ing contro l
is far more difficult to evaluate and usually
demands a good array of test equipment.

•L:"" __ ~
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ECM Cor po . atlon
41~ North Wetnoach AI/'f: .
Evansville, Ind,,1 " ••,11 1
812 ·476·2121
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• •
'• .
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'0Y

-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

YOU ASKED FOR IT' ECM·5B
FM Modulatio'~ Meter

ON LY $13" I,"",~ ...n .. _
_ a..., c' "ll a l.

- o- l .S . H> ,O" 'fa~ .n...,.
...... e _n:'" req~" f"" nn.

_ Ope.l ln JG sm MHI
_ Cryou l Conuolld lor NfY 011."1' 011
- Telf KOPOC I nt. nru

NEW OPTIONS
• NI CADp oYffl' pak $20.46
• Charge. $29 .95
• Audi o /sco pe o utput

with all .phone $12.95
W lte o r call fo' complete i n fo. L:. .....

It's faster tban as bullet!
More than the legal Omit!

And able tomatch long wires with asinglebound!

Did we mention smaller than a breadbox?
This amazing visitor from for-off OhIO has

powers cnd abilities far beyond ordinary
rnortol antenna tuners Single -handedly, it
matches coax feed. random WIre. balanced
or unbalanced line on onv benet 160 through
10, up to the full legal limit. And Denlrons new
Super Supertuner handles a full 3 KW PEP - in
case vou-krow-wto posses you-knew-what.
SuperTuner and Super Supe rlunet Who, in
blackwnnkled finish. tight a never-ending bat
tle for truth. justice. and juicier signals. Up, up
and away Just $119.50 ppdin the USA

Radio Co., Inc.
2100 Enterprise Port<way
Twinsburg, Ohio 44087
(216) 425-8073

~-
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$29.95 each
Vi red and tested, complete with
~- 1 element
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• • • . .. . . .

communicationl IpE'ciali/tl
P. O. BOX 153

BREA, CA LI FORNIA 92621

(714 ) 998-3021

K-1 FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

$3,00 each
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$45.95

2 METER SSB/CW

• Echo II 2 meter SSB/CW lransceiver
• 10 Watts PEP output
• Complete wi t h microphone, two

power cords & mobile mounting

bracket $389 .00
Options now available for ECHO II
• USB/LSB mod kit for reception of

OSCAR 7 mode B 2 mtr downlink
• LOW NOISE (2.5db nf tvp.l preamp

Write for complete catalog or contact
Magazine for COMPLETE LIST)

2 METER CI RCULAR POLARITY

• Great f or OSCAR, FM, AM and SSB
• Gain 9.5 dbd
• Compl et e w ith harness and

balun ... ready for 50 Ohm feedline

$54.95
WINNER 1975 UHF WEST COAST
ANTENNA CONTEST
NEW ... K LM 432-16 LB 15 dbd 16
ele, yagi for 430-434 MHz complete
with balun

your local KLM DEALER (see June 73

~K~LM\ELECTRONICS
1600 Decker Avenue, San Martin CA 95046
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Modem Non-Morse

Like ASC/l and sucli

Eric K. Albrech t KBB FH/l
c/o 73 Magazine
Peterborough NH 03458

Codes

D igital information may be in the form
of individual on-off signals, or it may

be encoded. And if encoded, it may be serial
or parallel. The serial fo rmat consists of
various bits of information in one pl ace at
different times, and parallel has the various
bits in several places at the same time. For
exa mple, a RTIY signal is serial, a series of
pulses in order. Within the machine, the
information is converted from electrical to
mechanical information, in a paralle l formal
Punched tape is a parallel for mat as well
(bit-wise anyway; complete charac ters are
arranged in a series).

There are a number of encoding schemes
of inte rest to amateurs, the first of which is
Morse. This is genera lly found in serial form
only , but these days not always. Others arc
Baudot, the old fi ve-unit-plus-context te le
typewrite r code, and the American Standard
Code for Information Interchange (ASCII),
eigh t-uni t, or seven-plus-parity actually, also
used for TIY and computers as well. This
pretty well takes care of the Major Leagu es.
There are other codes used for computers,
notabl y EBCDIC (Exte nded Binary Coded
Decimal Intercommunication Code), IBM's
favorite; Univac's entry, FieJd ata ; Hollerith
(used on punch cards but almost nowhere
else - the punc h card was invented by Mr.
Hollerith in the late 19th Century and exists
today basicall y unchanged exce pt for the
addition of numerous characters, including
my favor ite, the lozenge ); TIS (teletvpese r],

AUGU ST 197 5

a six-bit version of Baudot used, as its name
implies, in typesetting, wi th or without
computers; and the Friden Flexowriter code.
These also belong in the Majors, but are not
generally of interest to hams.

The Mi nors include BCD, Gray, XS3, XS3
Gray, Touch-Tone, MFKP (Multi- Frequency
Key Pulse, the operator's Touch-Tone),
2-4-2-1, biquinary, stra ight binary and its
alter egos octal and hexadeci mal. These are
all simple systems which basically represent
only numbers . In the case of MFK P there are
two extra combinations representing the
start of a sequence, called KP, and the end,
called Start. And TI has asterisk (*) and
hash mark (#) and four nameless com
binations.

Then there are the bush leagues - an
endless varie ty of possibi lities, tai lored to
the applications. Any t ime you have more
information than wires, and sometimes even
when you don't, you have a code. Without
encoding, fo r example, 10 wires can embody
20 functions in pairs, such as on-off,
up-down, etc . This has the adva ntage th at all
of them are completely independent - or
sometimes the disadvantage. But encodi ng
gives those same 10 wires a maxi mum
capacity of 1024 functions, or 2 1 0 instead
of 2 x 10. This does not mean that you have
to lose any sleep over some of those possi
bil ities going to waste, and often unused
combinations provide elbow room, making it
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easier to work with a code sc heme. Of
course, now that we have implemented a
code, the whole syste m can represe nt only
one functio n at a time. If this is a proble m,
the informati on can be partially encoded,
with various su bgroups of bits assigned to
variou s func tio ns of groups of functions,
while the whole 10 (or wha tever) bits can be
used for o thers . You can eve n make the
subgroups (ca lled bytes) talk to each other
such as carry or borro w signals when per
forming arit hmetic functions in a calculator
circuit , o r override signals for shutting down
the carcinotron when the klaveman goes
south .

Definitions

Before going any furt he r, I o ught to
define some terms I have already used.

Context: In the Baudot code, two of t he
32 possible combina tions of five bits are
assigned to shift between two se ts of mean
ings for most o f the rest of the code . When a
Shift o r Unshift characte r is received , it is
stored, either mechanically or electrica lly,
and must be conside red when decid ing what
the subsequent code combinatio ns mean. A
particular combin ati on means eithe r the
letter Y or the numeral 6, and you can look
at it a ll nigh t and not know, unless you
kno w the context in which it was sen t. Of
course you can ta ke a whole line wit hout
shifts (and somet imes you have to), try it
both ways and see which way it makes sense,
bu t th at is just a more complex way of
arriving at the same information. You sti ll
have in any given characte r five bi ts of tex t
and one of contex t; almost like six for t he
price of five, but it helps to at least say so
each time you change fro m o ne context to
the o ther. TIS, meanwhile, sends all six and
uses shifts to ex pand the code, to handl e
lower case lette rs and func tio ns peculiar to
typesetting.

Parity : In ASCII and several o the r codes,
an extra bit is included to check fo r errors,
and someti mes several bits are adde d (more
about that later) . It is much more li kely that
a noise burst will cl obber one bit th an two,
so all the informati on bits are added up , and
a parity bit is adde d so that the to tal number
of "on" or " 1" bits will be even. or odd,
depending o n the sys te m - but once estab-
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Iished, it does not change. If the sys te m is
Even Parity and a character whose inf o bits
are 1101100 is to be sent, a zero bit is
tacked o nto the end, givi ng 11 011 000. If the
next one is 1001111 , that's odd, so we add a
1 and get 10011111, which is even. Th is is a
simple erro r-ehec king syste m, and it is
possible for mult iple errors to snea k
through, as long as they alte r an even
number of bits . But a noisy circui t wil l show
its han d pretty quickl y anyway .

Binary: There are actually two slightly
differen t meanin gs f loa ting around.
Generally it refers to a number syste m or
representa tional system, each ele ment of
which can be in o ne of two states. The sta tes
can be called mark and space, o ne and zero,
high and low, tru e and false, A and A (not
·A), o r even Mark and Fred. Wh atever you
call them, as lo ng as there are two of them,
it is binary. A co de can be binary while
having little or nothin g to do wi th numbers
- ASCII is a binary code, even though on ly
10 of the 128 combinat ions represent
nu mbers. The other shade of meaning is
spec ifically the base 2 number system, where
the digits are 1 or 0, where a 1 has a
numerical value of some power of 2. When
ever there is a possibility fo r confusion, you
can ad d a word, and say straigh t binary or
something li ke that to ind icate the seco nd
meaning.

Octal: This is binary in disguise, and
consi sts of usin g the base 8 syste m, with the
digits 0·7, as a shorthand to ind icate three
bit grou ps of binary, 000 through 111.
Pro gramming languages such as Fortran
allow for usin g octal representation an y
where desired, when indi cated by sticking a
leading zero on the number. Thus 0427 ;
4278; 100 01 0111 2. (Subscri pts arc not
available on a TIY.) Si milarl y, I often use a
pair (or more) of leading zeros to ind icate
base 2. So 010 ; 108 ; 810; 0010 ; 102 ; 2;
but 10 ; ? When the scratc h pad gets full, it
helps to have so me indicat ion.

Hexadecimal ("Hex'~: This is another
disguise li ke octal, but bi ts are group ed in
fours, giving six teen combinations. The
digits 0-9 are used, and the letters A- F; e.g.
A16 ; 10102 = 1010. Neither octal nor hex
has any effec t on the binary code itself.

BCD: This stands for binary coded de-
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Fig. 1. A) Parallel : Gray to binary to Gray (for
XS3 - XS3 Gray, delete one gate) ; B) Serial (most
significant bit first ).

cimal. Any number can be expressed in any
format, and they all have their advantages.
Straight binary is most suited to the intern al
workings of computers, but it's harder for
humans to use than deci mal. BCD groups the
bits in fours, and the first group on the right
represents the same value in hex, namely
8-4-2-1, but the largest number represented
is 9, with the six remaining co mbinations
defined as meaningless. Thus 0101 = 5, but
1101 = error. The tens digit of a decimal
number is represented by another group of
four bits with the values 80-40-20-10, and so
on. So 0101 0000 then means 50, and 73
comes out as 0111 0011.

Some other decimal /binary crossbreeds
are 2-4-2-1 and biquinary (5-4-2-1). The

latter gives a symmetrical cycle in the most
signifi cant bit, and some decimal counters,
such as the 7490, can be connected for this
code output or for BCD, as desired.

Gray code: This is a modified binary code
having only one bit changing at a time when
going fro m one num ber value to the next
higher or lower. If you wish to encode the
position of a shaft, for insta nce, BCD and
binary have serious' drawbacks. In either
base, for in stance, changi ng fro m 7 to 8,
0111 to 1000, has four bits changing at
once. The changes will never be trul y simul
taneous, making errors just about inevitable.
If only one bi t changes at a tim e, the only
possible outputs are the two codes on either
side of the transitions.

XS3 (Excess-S}: This is BCD code except
that the literal value of the code is offset +3
counts. This is useful in decimal arithmet ic,
since the inversion (tradin g l's for D's) of
any number produces the nines complement
of that number (9·n), greatly simplify ing
subtrac tio n.

XS3 Gray: Decimal position encoding
with regular Gray code would have a three
bit transition between 0 and 9, but XS3
Gray has only a one-bit jump there. Con
vers ion to BCD involves two steps: first to
XS3 with a st ring of exclusive-or gates (i f
paralle l format) or a JK flip fl op (serial);
then fro m XS3 to BCD by subtract ing 3

D-GR AY

8 'S 16'S, 'So"S

BIN ARY I 'I', 0 , 0

'" ';"OC"_ (P
c, , a v ,.

r-r- r-r- bi- r-

-, V
,-

9 ~ 9 9

A

BIN AR

GRAY

GRAY

B
GRAY IN

CLOCK

Decimal Binary Octal Hex BCD XS3 X S3 Gray Gray

0 0000 0 0 0000 0011 0010 0000
1 0001 1 1 0001 0100 0110 0001
2 001 0 2 2 0010 0101 0111 0011
3 00 11 3 3 0011 0110 0101 0010
4 0100 4 4 0100 0 111 0100 0 110

5 0101 5 5 0 101 1000 1100 0111
6 0110 6 6 011 0 1001 1101 0101
7 01 11 7 7 0111 1010 1111 0100
8 1000 10 8 1000 1011 1110 1100
9 1001 11 9 1001 1100 1010 1101

10 1010 12 A _._- ----. ---- - 1111
11 1011 etc. 8 ---.. 1110
12 1100 C _. e tc . 1010
13 1101 D 1011
14 111 0 E 1001
15 1111 F 1000
16 10000 10 11000
17 10001 11 11001
18 10010 12 11011
etc. etc . etc. etc .

Table 1.
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(another whole subject). Gray to binary
conversion is the same as the first step here.
Binary to Gray or XS3 to XS3 Gray uses the
same parts with different connections.

BCD is a weighted code, meaning that a 1
in any given position always has the same
numerical value, or weight. Gray is a non
weighted code; an individual bit does not
have a value by itself, but the whole group
of bits does.

In addition to the codes themselves, there
are transmission schemes (though they are
sometimes also called codes) with a lot of
strange terms. Starting with the standard
RlTY signal for illustration, this could be
described as an alphanumeric code (letters
and numbers), serial asynchronous (also
called start-stop; a zero bit is sent for a start
signal and a 1 bit for stop; timing is
suspended between the stop and the next
start), NRZ, or Non-Return-to-Zero, which
means that if a pulse is a I, or mark, it stays
there until the next pulse (which will keep it
there if it's a mark too). The opposite of
asynchronous is synchronous, where start
and stop signals are not used. Instead the
timing is continuous, and at the receiving
end the timing information is recovered
from the indivudal transitions. The idling
condition, instead of a steady mark, must
have some code character present to preserve
the synchronization, and in ASCII a
character called SYN, synchronous idle, is
provided.

In RZ (Return-to-Zero), encoding timing
is again extracted from the individual bits,
and each bit contains both space-mark and
mark-space transitions. The transition to
mark occurs at the beginning of the bit, and
for a 1 it stays marking for most of the
bit-time, but for a 0 it goes quickly back to
space and stays there for the rest of the
interval. RZ has the disadvantage of re
quiring increased bandwidth as each info bit
is accompanied by an explicit timing bit;
that's one for the price of two.

NRZI (I for Inverted) does not assign a
mark as 1 and a space as 0, but instead
defines a change (inversion), either mark
space or space-mark, as 0, and a steady state
as 1. "No data" can be represented as steady
null characters (all zeroes) without loss of
timing since a string of O's is a string of
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transitions. But obviously a limit must be
placed on the number of 1's allowed in
succession. IBM's Synchronous Data Link
Control (SDLe) system has a clever way of
handling this, and though the system itself
might not be too useful to the average ham,
I think it is interesting enough to give a short
description.

SDLC is used when a network consists of
a number of "satellite" (not to be confused
with the ones in the sky) synchronous
machines, terminals, whatever, and one
master device which is in charge of the
network. The master can talk to any of the
satellites, and the satellites can talk only to
the master, even -though they are all on a
party line. If station A has a message for
station B, the master can tell B to listen in,
or can retransmit to B. It doesn't matter,
though; this is up to the designer of the
individual system and not of interest to
SDLe.

SDLC uses NRZI encoding, and allows a
maximum of five Ts in a row, except for
one special character called a flag, which has
six. Any time the information you wish to
transmit has five 1's in a row, a zero is
inserted and then removed at the other end.
If you have 111110, you send 1111100, and
the other end knows that this means
11111 O. The flag consists of 0111111 0 and
is the only exception to this rule. Any
transmission starts with a flag and ends with
a flag. The idling condition between trans
missions is a series of flags. Bit timing is
recovered, as mentioned before, from the
O's, and character timing is started from the
flags and maintained from the bit timing.

The first non-flag characters sent are
address and control fields of fixed lengths.
The control field is a code entirely indepen
dent of whatever codes are used in the text
of the message. The address field designates
the satellite involved: If the master is
sending, it tells who is supposed to be paying
attention; if the satellite is sending, it tells
which one. Assuming that the master knows
whether it is talking or listening, and given
the constraint that satellites do not talk to
each other, this is sufficient.

After these fixed-length fields, we have
the information field, or the text. This may
be in any code you like, and any length,
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even empty. The only restriction is the five
l's rule, which is not really a restriction at
all since it has no effect on the data
conveyed. Next comes a parity (error
checking) field: fixed length, except it too is
subject to the Rule. Last comes the flag, at
which time the location of the parity field
and the end of the info field are revealed by
counting back a fixed number of bits from
the flag.

Error-Detecting and Error-Correcting Codes

Parity bits as provided in ASCII and
blocks of parity information as in SDLC
provide a means for detecting errors, but it is
possible to add more redundant information
and not only detect errors, but correct most
of them as well. No system can be totally
foolproof, though, and there are diminishing
returns from trying to make it so, as the
efficiency of a system drops when you add
the redundant bits needed to detect or
correct errors. For amateur usc, a message
can just be repeated if received in damaged
condition, but some systems have to get it
right the first time. For them, insurance is
available in the form of additional redun
dundancy. While a single parity bit can
always catch a single error, it does not
contain enough information to reliably
detect multiple errors, and it cannot correct
errors at all. But error-correcting codes,
called Hamming codesll) are fairly easy to
implement (though at least at present not
legal for hamming). Such a code will always
detect a double error, and will always
correct a single error. It is available in the
following standard-sized packages :

Data Hamming Overall Total
bits bits parity bits

4 3 1 8
11 4 1 16
26 5 1 32

etc.

A Hamming code with overall parity con
tains 2n bits; n is the number of Hamming
bits, and there are 2n-n-l data bits. The
longer the code, the more efficient it is (in
data bits as % of total), though at the same
time it is more susceptible to error.

With three Hamming bits there are a total
of eight combinations. One of them is
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assigned to mean "no error", and the other
seven correspond to a detected error in one
of the seven bits (4 info + 3 Hamming bits).
The code is arranged so that the numeric
value of the combination is the actual
location of the error - even if the error is in
one of the Hamming bits itself. If a double
error were received, however, this system by
itself would correct the wrong error. Addi
tion of the overall parity takes care of this;
double errors still cannot be corrected, but
at least they can reliably be detected. If
overall parity comes out wrong and the error
address is zero, then either there is a single
error in the overall parity itself, or a double
error, not correctable. The character is
rejected. If overall parity is right and error
address is not zero, a double error occurred.
But if overall parity is wrong and the error
address is not zero, there was a single error
which can be corrected. Further discussion
of error correcting codes is available else
where. 1,2

Code Conversion

With all these codes flying around there is
often a need to convert from one to another.
One way which will work with any codes is
to use a Read-Only Memory (ROM) which
simply consists of a cross-reference table. If
the ROM is large enough, several codes can
be accommodated in it, and it is possible to
make one device which will handle, for
instance, ASCII, Baudot, Morse, Touch
Tone, and turning on the coffee pot on your
way home.

Any binary code, whether weighted or
not, can be easily converted to t-ot-n no
tation with chips like the 7442, a 'l-of-l O
decoder. This one takes a BCD inpu t and
produces a "low" on one of ten output lines,
corresponding to the value of the input
code. All other output lines remain high. If
the input code has a value greater than 9
(defined as bogus in BCD), all output lines
are high. Similar l-of-l0 chips are available
for XS3 (7443) and XS3 Gray (7444). There
are also l-of-16 decoders, l-of-8, and dual
l-of-4. The latter has two independent de-

l Error Correcting Codes, Peterson and Weldon,
MIT Press, Cambridge, 1972.
2Applications Manuals t rom various Ie manu
facturers. My favorite is Fairchild.
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coder circuits in one chip. All of these will
work with any code ; l -of-1 0 requires special
chips for special codes since , for instance,
some of the co mbinations in XS3 Gray are
wrong numbers in BCD, and vice versa. One
of the main limitations in chip design is the
number of output leads availa ble, but a
limitation in amateur design is the the parts
available. You can use a 7442 as a 'l -of-S , or
two of them as 1-of-1 6, and so on. Different
codes are handled by redefinin g the outputs.

In the same way, by arranging the inputs
and outputs, a chip li ke the Fairchild 931 8
Pri ority Encoder can be used to encode
l -ot-S or multiples thereof into any code.
Only one input can be encoded at a time,
and this chip produces o utput code cor
responding to the' highest-numbered active
input if there are more than one. For some
applications this is quite handy, while for
others it is necessary to bypass this feature
by ensuri ng that there is actually only one
active input at a time. There must be
thousands of ways to use this chip.

A code conve rter can be made fro m
decoder and encoder chips very easily. This
is most suited to the situation where either
the input or the output code, or both, is
oddball, which includes alphanumeric codes.
ASCII/Baudot/Morse can be handl ed this
way. Each input code requires a set of
decoders (and only one may be active a t a
time) and each output code takes a set of
encoders. All outpu t codes are available
simultaneously without switching. If there
are several input codes, o pen-collector de
coders should be used, such as the 7445 in
place of the 7442, an otherwise identi cal
chip.
Display Codes

What good is it if you can' t read it, right?
Fortunately there are a lo t of ways to do
that. For strictly numeric readout, there arc
the o ld faithful Ni xies, which use a 1-of-1 0
decoder, and seven-bar, which ta kes a special
chip. Seven-bar LEOs are making it big these
days, and they can be driven directl y from
an IC, as can Numitrons (which I don't like,
as they lose segments too easil y) and o thers.
Many chips have provisions for leading- and
trailing-zero blanking, and some have la tches
built in for multiplexin g, where one set of
BCD (or hex) lines is connec ted to all
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decoders, and another inpu t tells the in
dividual chip when the da ta is intended fo r
it. Data is "frozen" in each chip and
period ically updated, and all digits o f the
display are on continuousl y. Chips without
latches can be multiplexed too, but only one
is on at a time. Scanning is rap id and
continuous, and all the digits appear to be lit
simultaneously. With a large number of
digits, since brightness is proporti onal to
average current, and each digit is lit only a
small portion of the time, peak current may
be rather high.

Another display system, variously called
matrix , score board, etc., has the characters
fo rmed by lighting a pattern of dots, and
thi s is suited to just about any character, not
just numerals. If only upper case letters arc
to be displayed, 5 x 7 is a popular choice,
but with upper and lower case, legibility
suffers and a denser matrix is used, 7 x 9, 9 x
12, etc. Thi s system can be used both with

LED matrices and TV screens. Instead of a
rela tively simple decoder chip, a ROM is
used, and called a charac ter generator.
Inputs fo r the TV versi on (usable with LED
also) are the code for the charac ter and the
address (l ocation within the matrix in binary
code) of the dot which is to be on or off.
There is o nly one output line; it is the on/off
signal going direc t to the CRT gun. Other
circuits such as random-access memories
(RAM) or shift registers, keep track of what
characters are in what places and provide the
proper ASCII (e.g.] code to the generator at
the proper time. The column and row inputs
to the ROM and the RAM are provided by
counte rs which run from a master clock
(oscillator).

LED single line readouts are usually
scanned a column at a time, and the cha
rac ter generator will have 7 outputs for a 5 x
7 display. Inputs are just the code and the
column. Th is allows for a seven-fo ld increase
in brightness, as the dots in a column do not
have to share the time amo ng themselves. In
the TV syste m, brightness is not a problem,
and only one dot can be scanned at a time
anyway.

It is possible to get more well·defined
charac te rs in a TV system; 64 x 64 would
only take six more bits (three for the
column and three for the row) for the inputs
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TOUCH-TONE DECODER

• Dua l tone
decoder decodes
one Touch-Tone
digit .

• Available for 1,
2. 3. 4. 5. 6. 7.
8. 9. O. # ." and
o ther dual tones
700-3000 Hz.

• Latch and reset
capabi lity
bui lt-in.

• COR control built-in .
• Relay output SPST Y2-amp.
• Octal plug-in case.
• Compact , .%" square, 3" high.
• Free descriptive brochure on request.

T ·2 Touch-Tone D ecoder ... $39.95 PPO.
Specify digi t or tone frequencies.

(Include sales tax in Calif.)

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025

to the ROM, and no more outp uts . If you
wish to display Chinese this would probably
do it well. You would probably run out of
room in the ROM, but you can split it right
down the midd le and use two or four ROM, .
Each split turn, one inpu t bit into a chip
select function .

There are other way' to generate cha
racters on a TV screen, such as making the
beam follow the curvature of the letter. This
ls needed for such thing, a, typesetting, but
is unnecessarily complex fo r most appli
catio n" and I wil l not go into it here.

Other Aspects of Codes

I have purposely left out BCD to binary
and back again, since this is a big enough
subject for another separate art icle. Some
basic arithmetic can be covered along with
it . I can't think of anything else to wri te
about code" but I think I'll take all these
idea, and some others I have and whip up a
complete amateur station completely run
with a keyboard and a TV set. It may take a
while, but there will certainly be a lot to
write about when it', done.
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IF YOU HAVE

ALREADY GONE 450 • • • •

GO ICOM 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 la rge sh ips in place, or if the sound of bumble bees
is keeping you awake at night --RE)OICE!!! The ICOM 30A is here and working!

Consider these reasons for owning an IC-30A:
(1) Despite the fact that the radio is com plete ly solid state, it has output of ten watts

(2) Receiver sensitivity is better than 0 .6UV for 20 db of quieting
and that means easy on the ears listening .

(3) The IC-30A comes with five channels of the 22 channel capacity installed

(4) Shield ing is excellent because the un it is modularly constructed.
(5) Your car t ires will last long because the IC-30A weighs less th an 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, fo r o nly $399.00.

SEE ONE!! BUY ONE!! AT YOUR ICOM DEALER TODAY

D,su!buted by :

AI JC:;( JST 1~7fi

100
tCOM EAST,INC.
Suite 307
3331 Towerwood Drive
Dallas TX 75234
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DUPLEXER KITS

PROVEN DESIGN
OVER 150 SOLD IN U.S.,
CANADA AND EUROPE.
CONSTRUCTION -
WELDED ALUMINUM IRIDITE
AND SILVER PLATED.
ALL PARTS PROFESSIONAL QUALITY
EVERYTHING SUPPLIED.

CAN BE ASSEMBLED & TUNED IN ONE EVE
NING. NO SPECIAL TOOLS. RECEIVER &
TRANSMITTER CAN BE USED FOR TUNE UP.
MOD. 62-1 6 CAVITY 135-165 MHz POWER

250W ISOLATION GREATER THAN
100dB 600 kHz. INSERTION LOSS .9 dB
MIN. TEMP STABLE OVER WIDE RANGE

PRICE $349.00
MOD. 42-1 4 CAVITY SAME AS 6 CAVITY EX

CEPT ISOLATION GREATER THAN so ca
600 kHz INSERTION LOSS .6 dB MAX

PRICE $249.00
OTHER KITS SOON TO BE AVAILABLE

14610 148 MHz band pass filter. 1296 &23041nlerdigilal Mixers
14410 450 MHz 250w tube amp. 130 10 170 MHz nolch filler kit

NORTH SHORE RF TECHNOLOGY

Radio Eectronics
386 Main St., Medford, Mass. 02155

617,395,8280

NEW ENGLAND'S EXCLUSIVE DEALER
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Hank Olson W6G XN
P.O. Box 339
Menlo Park CA 94025

Build this Amazing

Function Generator

T he increasing popu larity of a re latively
ne w piece of test equipment (the func

tion generator) has spurred at least two IC
manufactu rers to design special monolithic
chips for this p urpose . T he Intersil 8038 a nd
the Exar X R2206 are exa mples of suc h
specially com mitte d ICs, an d several tech
nical artic les using these ICs as funct ion
genera tors have appeared in the recent liter
atu re.1,2 These new ICs offer great sim
plic ity in fu nction genera tor construction,
but offer the user very li ttl e " feel " fo r what
is actu all y goi ng o n in the process of
wavefo rm ge nera tion. Since I fi nd that the

lMegiria n. R.. " Integrated Circuit Function Gener
ator", Ham Radio , Jan. 74, p. 22.

2Grebene, A" "Gene rate Wave fo rms w it h a Si ngle
tC" , Electronic Design, Sept. 13,1 974 , p. 13 2 .

bu ilding of a piece of test gear is also a
learning process, c ircu it flex ibility and
stage-by-stage analysis are important. For
this reason, an older design for a functio n
genera tor from a Motorola application note
(AN510A) was the start ing point)

The Motorola app licatio n note AN 51OA
by Bob Botos is actually the second edit ion
of this publication, in which several pri nt ing
errors in the earlier AN51 0 were corrected .
So we can assume that the designs therein
are at least five years old - pretty a ncie nt in
the fas t-mov ing technology of the semico n
ductor era. Ho wever, Mr. Botos ' design
techniques are really timeless, and ca n be

380t05, R" "A Lo w Cost, Solid State Functi o n
Ge nerator", Moto rola App licat ion Note AN 510 A,
197 1.
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brought up to date by su bst itut ion o f newer,
better components as they become available .
The o rigi nal AN510A output amplifier
sectio n, for ins tance, is a real " klooge" by
today' s standards, and so it was replaced by
a simpler all -IC su bstitu te. T he origi nal
power supply used two dual -winding power
transformers, four integrated bridge recti
fi ers, and four power IC regulators. This
rath er ela borate supp ly was replaced with
one inexpen sive transformer, one integrated
bridge rectifier, and two of the newer
Raytheon ± regulator ICs. A fea ture in t he
new functi on generator is dc offse t, a simple
additio n that is reall y worthwhile.

The c ircuit of the function ge nerator is
shown in Fig. 1; note th at four ICs as well as
a number of discrete devices are used in t he
waveforming circuitry. In addition, two
more power ICs are use d in the power
supply , shown in Fi g. 2. A block diagram of
the waveforming c ircui try is shown in Fig. 3.

T he integrator is co mposed of U1 and
0 1, an op amp and an emitte r-follower to
lower the op amp o utput impe dance .

The comparator is co mpose d of U2, 02,
0 3, 04, 0 5, 0 6, 07, D8 and D9. U2 is an
Emitter-Coupled Logi c IC ca pable of
ex tremely fast switc hing. Assoc iated with,
but not actually part of, t he comparator are
D10, Dll and D12 which serve as voltage

regulators to provide U2 with +1.4 volts and
-3.9 vol ts . It is worth noting that 0 4, 05 and
0 6 were origi nally desi gnated as Motorola
MPS-L08 types in AN510A, but since t his
tran sistor type is now o bsolete, app ropriate
substitutions have been mad e.

The "refe rence-switch " is made up of D1,
D2, D3 and D4. Note that D3 and D4 are
dual diodes. Also note that RB in Fig. 3 is
either R8 plus R10 or R9 plus R11 , depen d
ing o n the sta te of the refe rence switch .

T he "sy nc -a mplifier" is a simple
differentiator, rec tifier and em itter-follower.
The square wave from the co mparator is
diffe rentiated by C13 an d R30. D7 allo ws
only the positive-going spike to be passed to
the base of 08. T his posit ive sp ike is then
available at the emitte r of 08 for a sy nc
pulse .

The "sine wave shaper" consists of D5,
D6, 09 and 010. D5 and D6 act as " soft "
clippers o n the tr iangle wave, an d produce a
near app rox imation to a si ne wave. 0 9 and
010 simply act as emitter-fo ll owers after
shap ing - o ne NPN and one PNP, so that
their emitte r-base voltage drops cancel eac h
othe r.

Since it was necessary to atte nuate the
trian gle wave (wit h the voltage ' divider
R33-R 34) to make it compatible wit h the
shaping diodes D5 and D6, the resu lting sine
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Fig. 1. Function generator, waveform circuits.
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add ing in varia ble de at th e inverti ng inp ut
of U3 via a 120 k resistor, a " de offse t"
adjustment is easily obtained. This " de
offse t" enables o ne to offse t the three typ es
of wavefor ms for testing of circuits which
will accept only unipolar signals - such as
logic circui ts.

T he power supply util izes a Triad F40X
(26.8 Vet 1A) transfor mer which com bines
low price, small relative size an d high curre nt
capabil ity . An in tegrated bridge and two
Rayth eon RC41 94TK integrated circuits in
the c ircuit of Fig. 2 provide +15 volts and +6
volts fo r th e wavefo rming circ uitry. The
RC41 94TKs are heat-sin k mounted to the
chassis with T066 mica wafers for heat
transfer and electrical insulation. The F40X
transformer is mounted under the chassis to
keep it elec trosta tica lly shielded from t he
top- mounted wavefo rming circui ts. The two
1000 uF fil te r capac itors are also mounted
under the chassis because of th e re lative ly
large ac line ripple o n the m.

The functio n generator is buil t into an
old 7" x 8" x 10" steel equipme nt cabine t,
to which an aluminum panel has been fitted.
T he al uminum pane l was originally an o ld
black-crackle fin ished relay rack panel which
was stripped o f paint and cut down to size.
The left over port ion of this same panel was
made into the freque ncy dial, by rough
sawing and turning down the outer diameter
on a lathe. The large alu minum "spinner"
knob for th e cente r of the freque ncy dial
was also t urned fro m a scrap of bar stock o n
the lathe. The basic planetary dr ive for th is

• on

RAYTHEON
RM4194 TI<

RAY THEON
RM 4 19 41'1<

~lOOOpF
r

•
CASE

IOOOpF

3 !f"l0!

· 71 , ~K't---"....J I~I( ·

~ IOOOpF,

on

e

wave is smaller in amp li tude th an the
triangu lar wave or square wave. To equalize
the output levels of the three waveforms,
simple "T" attenuators are placed in the
triangle and square wave lines. T hese consis t
of R38, R39, R40 and R41 , R42, R43
respectively.

Finally, the "output amplifier" consists
o f U3 and U4, a high sle w-rate op amp and
buffer amplifie r. Note that th e buffer is
inside the closed loop of the amplifier. By

TRIAO
c...",_F40X

=;-fo;:;c-;7'

SRI -MOTOROL A MOA 920·3
OR MOTOROLA HE PI1'6

• . SEE TEXT

1I1'VAC

Fig. 2. R egu lated power supply for function
genera tor.
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INTEGRATOR

1\
COMPARATOR .------- - - - --.v

"FREOUENCY , g;v<'·'A 1/ ;--- - - -
- ---~ -AV

REFERENCE SYN C-,. SWITCH AMPLI F IER

. :EF - : EF

ATTEN UATOR

-LV'v- -qfb-

A" '.VA'O'~~ OUTPUT SEL ECTOR

I
l\A; - OUTPUT

'" A MPLIF IE R
SHAPiN G

AM PLIT UDE CONT ROL

SYNC
OUTPUT

Fig. 3. Block diagram of function genera tor.
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Driver $2.99

All o rders postpaid - please add insurance

minimum order - $ 5 U .SJ$15 fore ign

latest lis t s - 10<{ stamp

Parts List

0 1. 2 - Silico n signal diodes: Motorola MS0 6102,
1N4454. or 1N914
0 3 - Dual Si . signal diode: Motorola MS0 6150, or
two 1N4454, 1N914
0 4 - Dual Si. signal diode: Motorola MS0 6100, or
two 1N4454. 1N914
05-9 - Silicon signal diodes: Motorola M S0 6102.
1N44 54, or 1N914
0 1, 08. 09 - NPN Xstr: Motorola 2N4124 or
HEP53, or 2N3643. or HEP-SO014
02, 03, 0 7 - NPN Sw. Xstr: Motorola 2N709 or
HEP50. or 2N3646, or HEP-SOJ11
04, 05, 06 - PNP Sw. Xstr: Motorola 2N4260 or
HEP720. or 2N3640, or HEP-S0019
010 - PNP Xstr : Motorola 2N4126 or HEP57, or
2N3644. or HEP-SOO1 9
Ul - Motorola MC1420G or MC1520G
U2 - Motoro la MCl 035P or MC 1235L
U3 - Nat ional Semiconductor LM31 8H. LM 21 8H,
or LM 118H
U4 - National Semiconductor LH OO02CH or
LHOOOZH
0 10 - Motorola 1N4730A or H EP-Z0403
011 , 12 - Motorola 1N4001 or H EP-R0Q50

. .. W6GXN

Some juggl ing of these target resistance
values may be required to give exac tly the
voltages desired.

Assuming that the power supply has been
checked out, as above, and puts out +15 and
+6 volts, the waveforming circuitry can be
connected to it. The pots RI, R8, R9 and
R19 should all be se t at mi d range, and the
pot R21 set at minimum. The de offse t pot
should also be set at mid range .

With the scope on the wiper arm of R19,
adjust this pot unt il the waveform looks like
a square wave (i.c., the positive portion is as
long as the negative portio n) . Then put the
scope on the emit ter of 01 , and adjust R8
and R9 un til the triangular wave observed
there has a +2 volt value . R19 should be
"retweaked" as above and then R8 and R9
again. The scope can now be shifted to the
output, and "de offse t," level , freq uency
and sine-shaping checked.

This function generator has been a "si lk
purse from sow's ear" project for me, a
useful piece of test equ ip ment bu ilt up fro m
odds and ends. Wh ile the se miconduc tor
costs can be as hi gh as $35 .00, appropriate
substitutions can tri m th is figure some what.
To this end most of the diode (D) and
transis tor (0) desi gnations have several
accepta ble numbe rs given in the parts list.

vvv

tQI -t€k. Inc.
P.O. BOX 14206, DEPT 7
PHOENI X, ARIZONA 85063

vv
AY5-1013A UART 510.90.2/519.95
8038 VCO 54.95
MK50024 Decade counter 513.95
93747 Segment Decode. Ouad Latch. LED

MM5740AAEN A5CII Keyboard Encoder
517.99

XR205 Function Generator $8.40
XR210 F5K Demod $5. 25
XR320 Precision T imer $ 1.55
XR2206CP Monolythic Function Gen$5.50
XR2207CP VCO $3. 85
XR2240CP Programmable counter timer

$4.85

100V/3A Epoxy Diode. SPECIAL 10/51 .00
500" fl50V Electrolytic. SPECI AL 10/52.50
MC1306P 1/2W Audio Amp5.70. 10/56.00

control was a National Vel vet Ve rnier
salvage d from a surplus BC375 or BC1 91
tuning unit. Those with fa ncier dial systems
availa ble or wi th out access to a la the and the
above surplus drive units can use other
methods - even a plain large knob. One wi ll
note that one of the tim ing capacitors in the
circuit of Fig. 1 is a 10 uF non-polar type.
Because the author had the room in the
cabinet, an old 10 uF 600 V transmitting
capacitor was used. It was mounted on a
homemade insula ting mount, as otherwise
stray capacity to the capacitor case was
objectionable in this circuit.

The relativel y small amount of circuitry
of the power supply is mounte d under the
chassis . The power supply shoul d be the first
section checked ou t, preferably before co n
necting it to the waveforming circuits. Note
that each RC41 94TK has a 71.5k resistor
from "case" to # 3; this is the nominal va lue
suggested by Raytheon. Sorting through
one 's 68k and 75k resistors wi ll give a few
values close to 71.5k - usc these. The 37.5k
and 15k resistors from pin ;:'l of the
RC4194T Ks will then be target values to
give +15 volts and +6 volts respectively.
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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 . . , fully synt hesized channel s ava ilable.

• All Channel Capabil ity . .. Trave l wi th conf idence that you ' ll be able to work
all repeaters along the way.

• Super Compact ... 2.28" h igh x 6 .14 " wi de x 9.72" deep at a weight of only
5.5I bs.

• Quick Dismount Mobil e Mount . . . Allows qui ck car insta llation.

• Easy Operation ... Punch up f requency, se lect repea ter or simplex mode, and
you're on the ai r. (A crystal may be added for a unique repea ter frequency.)

• Modular Construction ... In case of a problem, modules can eas ily be removed
and sent for repair . A replacement m odule will be air ma iled to minim ize
down time.

• Super Hot Receiver Better than .4uv / 20db. se nsi ti vity . heli cal filters to
eliminate in te rmod plus a super E filter and a mosfet front end .

IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

LATCH ON TO THE IC-230 A T YOUR AUTHORIZED ICDM DEALER

Distributed b.,.:y.;.: _

[f ilIICOM!
- Dea lerships Avai lab le -

AUGUST 1975

ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue WA 98005

rCOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas TX 75234
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For complete information package including 24 page catal technical ,price list and sample
Altair Users Group newspaper send $2.00 to: Altair Package, MITS, 6328 Linn NE, Albuquerque,



Before the
Federal Comm unicatio ns

Commission
Washington, D.C. 20554

In the Matte r of

Amendme nt of Part 97 of
the Commission's Rules
to permit linking of
amateur repeater stations

Docket No. 20073
RM·2349

Report and Order
(Proceed ing Terminated)

Adopted : May 28, 1975
Released : J une 5, 1975
By the Commission: Commissioners
Hooks and Washburn absent.

1. On June 5, 1974, the Com
mi ssio n adopted a Notice of Proposed
Rule Mak ing in the above-entit led
matte r which was published in the
Federal Register on Ju ne 13, 1974 (39
FR 20704). Proposals in th is pro
ceeding con templa ted amendmen t of
Part 97 of the Commission's Rules to
delete t he proscription against inter
connecti ng more t han two repeater
stations in t he Amateur Radio Service,
i.e., the tandem operation of more
than two repeaters. Comments as to
these proposals were submitted by the
parties listed in Appendix A. Each of
t hese comments has been carefully
considered as indicated in the
fol lowing discussion.

2. By way of background , in 1972,
the Commission formalized specific
rule provisions for the operation and
techn ica l development of amateur
radio stations which can receive and
automatica lly retransmit the signa ls of
other amateur stations. (See the
Report and Order in Docket No.
18803,37 FCC 2nd 225, 1972. ) Prior
to t hese ru le changes, repeater stations
had been autho rized in the Amateur
Radio Service under limited gene ral
rules that related primari ly to any
remotely controlled station. In th at

AUGUST 1975

proceed ing the Commission expressed
t he opi nion that terrestria l repeater
stations should be utilized on ly for
intra -commu nity rad io
communication. This and a desire to
conserve spectrum led the Com
mission to adopt rules which would
accommodate the majority of situ 
atio ns. In March , 1974, the American
Radio Relay League, Incorporated,
submitted a Pet it io n for Rule Making,
RM-2349, to delete the portion of the
rules which prohibits t he inter
connection of more t han two repeater
stations.

3. All comments supported the
proposal as being timely and in
general conformance with todav's
practical requirements for amateu r re
peater operations. Some respondents,
however, confused the proposa l to
permit unrest ricted tandem operation
of repeater stations with a proposal to
eliminate the prohi bit ion of crossband
operation of such interconnected
stations. T he subject o f crossband
operation of amateur repea ters is
being considered in a separate pro
ceeding, FCC Docket No. 20 113. This
proceeding deals only with the
tandem operation of repeater stations
which are being operated in the same
frequency band.

4. In line with our proposal , we are
deleting the prohi bition of tandem
operation of more than two repeater
stations. Certain requ irements will ,
however, have to be observed by the
licensees/trustees of all such stations
which are interconnected . Since at
least two diffe rent stations are in
vo lved in a system of interconnected
repeate rs, a system network d iagram,
showing all related stations in t he
system, must be subm itted in accor
dance with Section 97.47(el of the
Commission's Rules by the llcenseet s)
of each part icipati ng station . This
diagram should include any auxil iary
li nk stations which may be used to
effect the interconnection. It is re-

qui red even though the inter
connection may occur only occa
sionally or on a part-time basis an d is
bro ught about by the Com mission's
need to be aware of which stations are
involved in such a system.

5. Li censees/trust ees and contro l
operators of all tandem operated re
peater and associated stations should
remai n aware that the interconnection
of their station with any other station
does not relieve them of the respon
sibility for prope r operation of t heir
station. If any of the participating
stations are licensed to be operated by
remote control, the submission of a
revised system network d iagram does
not, in itself, alter the list of
authorized control points for each
remo te ly controlled sta tio n. Where
the authorized control points of one
station in a system of intercon nected
stations are also intended to serve as
primary control po ints for other
sta tions in the system, the station
licenses of those other stations must
be appropriately modified .

6. The revised rules will afford
ama teurs considerably increased flexi 
bility in the operation of repeater
systems. Implementation o f tandem
operation of repeater stations will
require no special app lications. How
ever, as previously discussed, revised
system network diagrams must be
submitted to the Commision fo r eac h
participating station. These diagrams
should be sent directly to the Federal
Communications Commission, Gettys
burg, Pa., 17325, and should be
clearly marked as to the namels) of
t he llcenseets l and t he callsigns of t he
participating stations.

7. In consideration of the foreg
oing, the Commission finds that
amendment of the rules to permit
unrestr icted int e rc on nect ion of
amateur repeater stations is in the
publ ic interest, convenience , and
necessity .

8 . Accord ingly , pursuant t o
autho rity contained in sections 4(i)
and 303(r) of the Communications
Act of 1934, as amended , IT IS
ORDERED That, effective Ju ly 11,
1975, Part 97 of the Comm ission's
Rules IS AMENDED as set forth
below:
§97.89 {Amended]

In §97.89, pa ragrap h (c) is deleted
and des ignated" {Reserved] ",

9. IT IS FURT HER OROER EO
That th is proceeding IS T ER
MINATED.
Federal Communica tions Commission

Vincent J . Mullins
Secretary
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All ASI AN OX CONTEST - CW
Starts: 1000 GMT Saturday,

August 23
Ends: 1600 GMT Sunday, August 24

No n-Asian stations work Asian
stat ions, KA contacts do not count.
CLASSES..
Single operator, single and all band.
Mul ti-operator. single t ransmitte r, all

• are considered the same contest. A
station may be contacted o nce on
each band; phone and CW are con
si dered separate bands. N.J. stat ions
are requested to identify themselves
by signing " DE NJ" or "NJ CAL L
ING" and N.J. stat ions may work
other N.J. stat ions.
EXCHANGE..
aso Nr., RST and aTH - County for
N.J., ARRL Sect ion or country for
others.
SCORING,
N.J . Stations - W, K, VE, VO asos
count 1 point wh ile OX asos cou nt 3
points. Final score is sum of a s o
points times number of A RR L Sec
tions (includ ing NNJ & SNJ). KP4,
K H6, K L7, KZ5, etc.. count as bot h 3
point OX a so s and as section multi
pliers. Others - Multiply number of
completed N.J. asos by number of
N.J. counties worked (max imum of
211.
FREQUENCIES,
1810, 3535, 3735, 3905, 7035,71 35,
7235, 14035, 14280, 21100, 21355,
28 100, 28600, 5Q.50.5, 144·146.
Suggest phone act iv ity on even hours,
15 meters on odd hours between 1500
& 2100 GMT, and 160 mete rs at 0500
GMT.
AWARDS..
Certificates will be awarded to f irst
place stat ions in each N.J. county,
ARR L Section, and country. Second
place cert i f icates wilt be awarded
when 4 or more logs are received.
Novice and Technician cert if icates wi ll
also be awarded.
LOGS,
Logs must show GMT date and t ime,
band and emission in add ition to the
req ui red exchange informati on. First
contact for each claimed multipl ier
must be indicated and num bered. A
check list of asos and mul tip liers
should be included. Multi-operator
stations should be noted and calls of
all active operators l isted. Logs and
comments should be received not later
tha n Sept. 13, 1975 and should be
sent to: Englewood Amateur Radio
Assoc., Inc., 303 T enafl y Road, Engle
wood, NJ 07631 . Include a size # 10
SASE for result s.

county . Others, give RS(Tl and state,
province, or country .
SCORING,
Il li nois stations add t he number of
Ill inois cou nt ies, states, Canadian pro
vinces, and A RRL count ries. Multip ly
total by the number of asos for
score. Il lino is mobiles, add 200 po ints
to score for each county operated
f rom (excep t home county) with 10
or more contacts made. Other sta
tions, multip ly total number of con
tacts by county multip li er. For Non
IL only, each group of eight contacts
with the same county gives one bonus
mult ip l ier. Sum of counties worked
plus bonus mult ip liers equals county
mult iplier.
FREQUENCIES..
60 kHz f rom low end of CW bands. 25
kHz from hi gh end of phone bands,
and 21375 & 28675. 25 k Hz from low
end of Novice bands on the half hour.
AWARDS,
For Ill inois stat ions, certif icates to top
th ree scorers in Single-op, Multi-op,
Portable (non-home county), Mobile,
and Nov ice categories. Others, awards
go to scorers in Fixed, Mo bi le or
Novice groups in each state, Canadian
province or county f rom which 2
ent ries are received. Top scorer in any
clu b ment ioned in 3 entries also rates
an award. Decisions of con test com
mittee are f inal.
LOGS,
Legible logs must be submitted. A
separate summary sheet must show
name, address, call and category of
operat ion. Su mmary shou ld also show
number of con tacts, list of mul t ip l iers,
and claimed score. Entries shou ld he
postmarked no later than Sept . 15,
1975. Include a business size SASE
and mail to: RAMS - K9CJU, 3620
N. Oleander Avenue, Chicago IL
60634.

NEW JERSEY QSO PARTY
Two Periods (GMT)

2000 Saturday, Augu st 16 to 0700
Sunday, August 17
1300 Sunday, August 17 to 0200
Monday, August 18
The 16th Annual N.J. aso Party is
sponsored by The Englewood Ama
teur Radio Assoc., IncoPhone and CW

Editor:
Ro bert Baker WA l SCX
34 White Pine Drive
Littleton MA 01460

CONTESTS

ILLINOIS QSO PARTY
Starts: 1800 GMT Saturday, August 2
Ends: 2300 GMT Sunday, August 3

Rest period from 0500 to 1200 GMT
Sunday, A ugust 3. T he 13th Annual
Illinois aso Party is sponsored by the
Radio Amateur Megacycle Society,
Inc. (RAMS). Same station may be
worked with each mode ICW and
phone) on each band. No repeater
contacts allowed. Contacts w ith
K9CJ U/9 aboard U.S.S. Silversides
submarine will count as 5 regular
contacts for scoring. The word SUB
MARINE will be added to the ex
change sent by K9CJU/9. Send an
SASE for special aSLs tha t will be
ava ilable.
EX CHA NGE,
Illinois stations qrve RS(T) and

CALGARY CENTENNIAL
CALGARY-la-MOBILE CONTEST

Starts: 1700 GMT July 26
Ends: 1700 GMT AU~JSt 7

The contest is to promote hospitality
and inte rest in the Calgary Centennial
Convention. All contac ts must be
between CY statio ns (fixed or mobile)
and convent ion guests who are not
Calgary residen ts and who are oper
ating mobile o n the ir way to the
convention.
EXCHANGE,
Report, name, locat ion of mobi le.
One contact per band per mode per
day .
SCORING,
Score 1 point between CY and mobile
who is within c ity li mits of Calgary, 2
points betwee n CY and mobi le out
side city but withi n Alberta, 3 points
between CY and Sask, B.C., or Mont.,
4 points between CY and any other
QTH.
FREOUENCIES,
Mobiles look for CY stations after
noons and eveni ngs ± 20 k Hz of 377 0.
When in range, check 34-9 4, 28-88,
and 146.46-1 47.00.
LOGS..
Logs must be deposi ted at the Calgary
Centennial Convention registration
desk no later than 2359 GMT A ugust
2. Show date and t ime in GMT, mode,
band, reports, f irst names, and loca
tion of mobile.
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CONTEST CALENDAR

SCORING:
Washington stations score one point
for each contact !includi ng contacts
with other Washington stations). All
others score two points for each co n
tac t with a Washington stat ion. Wash·
ington stations multip ly to tal contact
points by the total of d ifferent states.
Canadian provinces and other fore ign
countries worked. All others multiply
total contact po ints by the total of
different Washington counties worked
(39 maximum) . There will be a n extra
multiplier of one for each group of
eight contacts with the same Washing
to n county.
AWARDS:
Certificates will be awa rded to the
highest scoring stations (both single
and multi-operator) in each state,
Canadian prov ince, fore ign country
and Washington county. Additional
certificates may be issued at the direc
tio n of the Contest Committee.
Worked Five BEA RS Awards a re also
availa ble to anyone working fi ve club
members before, duri ng or after the
aso Party (unless previously issued ).
All aso Party ent ries will be screened
b y the Contest Committee for
possible Worked Five BEARS Awards.
Worked Three BEAR Cubs Award is
available for working three Novice
members.
LOGS:
Logs must show dates and times in
GMT, stat ions worked, exchanges sent
and received, bands and modes used
and scores cla imed. Include check
sheet for entries with more than 100
asos. Each entry must include a
signed statement that the decision of
t he Contest Committee will be
accepted as final. No logs can be
returned. Results of t he aso Party
will be mailed to all ent rants.SA.SE is
NOT required! Log sheets and scores
must be postmarked no later than
October 13, 1975 and sent to: Boeing
Employees' Amateur Radio Society,
c/o Contest Committee, Willis D.
Propst K7RSB, 18415 38th Avenue
S., Sea ttle WA 98188.

c...lgary Centcnnidl, (alg.ary· lo-Mobile
WAE DX Contc~l . cw
YO Contest
JIIinoi~ QSO Pdrly
European OX Conleo.l - CW
New Ie-ev QSO P,)ll y
All A, id n ConIC'1 • ( W
ARRL V HF QSO Pdrly
Fou r Land QSO PJrt y
Europea n OX Co ntest - Pho ne
Walhinglo n Stute QSO Part y
Dd td QSO Pdf lySept 27 - 29

July 26 - Aug 7
Aug2 · 3
Aut:2·3
Aug2-3
Aug9 - IO
Aug 16 -1 8
Aug23 · 24
Scp16·7
Scp16 · 8
s.-pt 13 ·14
Scpt 13 · 15

counties. Count each state and county
only once.
FREOUENCIES:
CW, 3575, 7060, 14070, 21090,
28090 plus or minus 10 kHz. Phone:
3940, 7260, 14340, 21360, 28600.
Novices: 3710, 7 110, 21110, 28 110
plus or minus 10 kHz.
AWARDS:
Certificates to top scorers in each
state, VE province, and country.
Second and third place awards when
scores warrant. HHTA (High Honor
Trophy Award) certifica te to high
scorer in fou r-land, high W/K, ou t of
fou r-la nd, VE a nd DX count ry. Also,
cou nty awa rds to fourth ca ll d istrict
states and special awards to Novices,
SW Lers , and B/ H (blind/handi
capped) .
LOGS:
Contestants must mail logs with score
within thirty (30) days of the end of
party to 4th District A. R.A., Att : Bob
Knapp W40MW, 105 Dupont Circle,
Greenvil le NC 27834. Include an
SASE for contest results.

The Tenth annual Washington Sta te
aso Party is sponsored by t he Boeing
Employees' Amateur Radio .Society
(BEARS) , and all amateurs are invited
to participate . All bands and modes
may be used. Stations ma y be worked
once each band and each mode for
contact points and more than once
eac h band/mode if they are additional
multipliers.
EXCHANGE:
Wash ingto n stat ions send aso num
ber, RS(T), and county . All others
send aso number, RS(T) , and state,
province or country.
FREOUENCIES:
CW, 3560, 7060, 14060, 21060,
28 160. Phone: 3835, 7260, 14280,
2 1350, 28660. Novice: 3735, 7125,
21150,28160.

WASHINGTON STAT E oso PARTY
Starts: 2000 GMT Saturday,

September 13
Ends: 0200 GMT Monday,

September 15

FOUR LANO OSC PARTY
Starts: 1800 GMT Saturday,

September 6
Ends: 0200 GMT Monday,

September 8

The Six th Annua l Four Land aso
Party is sponsored by the Fourth Call
District Amateur Radio Association of
the I.A.R.S. The same station may be
worked again on each band and/or
mode fixed. and repeated again if
operated portable or mobile, and from
each d iffere nt county.
EX CHA NGE:
RS(T), county and state fo r 4th call
district; state, province or country for
others.
SCORING:
Fourth call district stations score 1
point for WIV E esOs, 3 points for
OX contacts (include KH6 and KL7) ;
final score is total points times states
and provinces (states and provinces
counted only once ). All othe rs score 2
points per aso and multipl y by the
number of fourth dist rict states and

band only. Club stations are con
sidered Multi ·operator stations.
EX CHA NGE:
AST plus age of operator, YLs send
" 00" for age. Each operator of Mult i
operator sta t ions will give his age
wh ile operating.
SCORING:
One point per aso. Asians, use num
ber of non-Asian countries worked as
multiplier. Non-Asian stations, use
number of prefixes of Asian stations
worked as mu ltiplier.
FINAL SCORE:
The total aso points from each band
t imes t he sum of t he multiplier on
each band equals the final score.
AWAROS:
Certificates awarded to top single
operator, all band and each single
band, in each country and USA call
area ; up to the fifth rank where
returns justify. In addition to the
certi ficates, medals will be awa rded to
the continental all band leaders and
multi-operator cont inenta l leaders.
LOGS'
Use a sepa rate log for each band, show
311 times in GMT, fill in country or
prefix column first time worked . A
summary sheet is required, showing
scoring a nd other information.
Include a signed declaration that all
rules and regulations have been
observed. Logs must be received no
later than Nov 3D, 1975. Logs shou ld
be sent to : J .A. R. L. Contest Com
ml tee, P.O. Box 377, Tokyo Central ,
J APAN. Include an IRC and SAE for
resu Its.
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from page 1/

After you experiment with a
Flipper and tape system, you may
want to try some of those "mult i
screen" effects that you see in movies.
You can add more Fli ppers and pairs
of projectors (if yo u don't feel like
buying them, so me co llege com
munications departments are buying
whole systems). but you run into the
problem of how to put that many
tones on tape. Touchtone signall ing,
like you do fo r autopatch. might
work . Ho wever , a commercia l
synchronizer that costs (gasp) $1200
uses a d ifferent systern It develops a
pulse t rain very rapidly, and frequen
cy-sh ifts an aud io tone to put the
comma nds on tape. The big improve
ment over touch-tone is the fact that
thi s system controls nine channels.
and can operate them all simu ltan
eously .

If any of you gents or ladies have
had experience building anything
complicated like t hat, would you
write me? If nothing else, this might
develop an interesti ng method of re
peater control.

I want to thank yo u fo r three
months of interesting readi ng. I have
no ham license, but I do have a
commercial First Pho ne, and I am
fasc inated by the great variety of
articles you print . The series exposing
Ma Bell is manna from heaven, and
you r other articles are more candid
than anything I have read since before
I was born . (I was an early learner.)

A relative of mine is a rabid CBer,
and has stuck one of those cursed
linears on his set. I have been trying to
ta lk him into becoming a ham, but he
claims that Morse code and electronics
are too ha rd, and besides, he says all
hams are conce ited ccttonplckers. Can
you tell me what a cottonpicker is? I
hear this word from CBers, on and off
the air, and it appears to have a mystic
significance, like "Om mane padme
am" and " Hare Krishna" . Can any
body t ranslate, please?

Thomas E. Reed
Chief Engineer, KBll Radio

Saint l ouis University
1220 Midland Blvd

University City MQ 63 130

The Michigan Radio Doctor and
friend supply one cotton pickin '
definition on page 93. - Ed.
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BEST

I just received my June issue of 73
and after going over it cover to cover
and back again, I have one comment
to make: It's the best damn ham mag
I've ever read! I've subscribed to the
other mags (CO and OST) and I must
admit that they are not even a close
2nd to 73.

I think I got the best enjoyment
out of your editorials and letters from
you r readers. I would li ke to see more
arti cles for t he Novice and begin ning
ham like OST once had a long time
ago.

Not being an engineer, just a ham
that likes ORP and home brewing all
of my gear, I like to see articles that
the o rdinary ham who doesn't have an
EE or a complete machine shop at h is
disposal can duplicate. I run anywhere

from 500 mW to 35 Watts in power
on all of the Novice bands, and have
much enjoyment in talking to these
hams because they usually don't have
the hello-goodbye osa that is mostly
the rule on the bands today.

Keep up the good work, Wayne,
and you can bet that when my one
yea r subscriptio n to 73 is up, I'll
renew for many yea rs.

Tom Culle n Jr. K1WXK/W1NXZ
2 Westv iew Dr

Wallingford CT 06492

STOP t tus Cllf,A nyc

I read ur " In Pursui t of the Perfect
SSTV Picture" on p. 73 of May 75
"73 Magazine" with great interest. I
started SSTV in Dec. 1972 with a gift
cassette recorder "Standard SR-T115"
which my daughter had bought me as
a present at KV4AA's shop on St.
Thomas V.I. when she was a nurse on
the next Island of St. John - she has
recently moved to Hugo, Okl. I soon
fou nd t hat the absence of a "turns
counter" made finding a spot again on
a cassette in a hurry an impossib ili ty.
T herefore in Jan. 1973 I bought the
SONY TC 129 stereo deck, the later
mode l of the one recomme nded by
ROBOT, and it is excellent.

When you review the lengths of
cassettes u do not start on a real short
length ; I use 3 and 6 mi nute Endless
Cassettes, the EC-3 & EC-6 (there is
also a one minute one) made by TDK
Electronics Co. Ltd. of/in Japan, and
find them excellent for pre-recorded
information e.g. 3m for 2xCOs, 6 min.
for Name, OTH, station equipment,

erc ., etc., another 3 minute for O RZ
de G:NrIW, ok from G3WW. hw copy?
pse K., etc ., etc.

Ur SSTV column and articles are of
great interest to the SSTV gang in
Great Britain & are regularly discussed
each Sunday morning about 0730 gmt
on the BOm SSTV Net on 3735 kHz;
"SSTV Video Analysis" by WBBOOT
in Jan . 75 issue has been app lied to
two home built monitors (SSTV) wit h
the results forecast , while it saved me
(?) $99.0 in nt having to buy the
ROBOT mod. kit to up-date my 70
Monitor, a lready modded to 70A, to
70B . I already have the Fast Sca n
Montr Model 61, so by adding his
(WBBDOrs) Video analyzer wit h
single sided discriminator to my
Robot Monitor I achieved a better
than-70B result as with the 61 I cld
set up camera BOA on the F/S Man
while rece iving SSTV on the 70A.
BUT IT IS NECESSARY TO FU LLY
FLOAT THE EXTRA SING LE
SIDED DISCRIMINATOR WITH A
three pole {nt double pole) double
throw switch when nt in use, as if the
input is left connected to the Robot
limiter Output the circuit will " ring"
and distort the video - try it and see.

G3GGJ has made up for me both
the W0lMD Keybrd (Co-Sept 74)
with PC Board by WBOZA, to give me
t he very first one in Europe in ApI.
75, and t he SSBISSTV Bandpass filt er
by DJ6 HP fCO-Dl -Aug. 1974); there
are now two SEEC Keyboards in HB 9
land and one in 005.

I used ur Navassa battery tape
recording method for 1MSSTV recep
t ion (see last Fall's ROBOT News
letter) but with an outboard tuning
indicator between FT.101 & recorder;
did u know that if an SSTV signal is
recorded "off tune" it can be restored
to full intelligibility by transmitting
the tape thru a dummy load & receiv
ing that transmission on a sep. rx
which in turn can be tuned to give an
intelligible " pictu re" of what is on the
tape?? Finally. this year's Worldwide
SSTV was AGAIN a FARCE ;the rules
should be the SAME FO R EVERY·
ONE; nt the Ws praying in aide t he
FCC reqmnt fo r voice statio n identifi
cation at start & end of each qso while
the rest of the world must nt utter a
word, and then expanding this to
"This is W84 _" calling CO SSTV
contest" - " Hallo, W2 .. " did u get
ur report ok?" " Yes WB4 ... I got my
report ok at 5.7 but did you give me
010 or 020 in video?" "No, I gave u
020 & thanks for my 5.9" - ALL
THIS SORT OF EXCHANGE BY

Continued on page t32
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SDD

3" x 4" x 1%"

EXTEND YOUR COUNTER to 500 MHz!!!
Can be used with Any counter capable of 5
MHz.

• FMAX greater than 500 MHz.
• HIGH INPUT SENSITIVITY: less than 150
mV needed at 500 MHz - overload protected
.HIGH INPUT IMPEDANCE: 500 Ohms
.OUTPUTS: -;- 10 and -;- 100 TTL compatable
.INCLUDES POWER SUPPLY

PS- K kit $ 89.00
PS-A wired and tested $109.00

BRAND NEW! plus $ .85 postage
500 MHz COUNTER Calif. residents add 6% sales tax

WRITE FOR DETAILS

P.O. Box 961 S
Temple City, Calif. 91780
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from page 130

letters were used and people operated
properly most of the time. To buy a
CB rig and try to use it is an exercise
in futility , as you will get blown off
the air by people who just don' t ca re.
Too many people are o n th e few
channels that there are.

A complaint I hear quite often and
have noticed myself a bit is the lack of
interest many amateurs take in getting
new peop le interested in our hobbv.
There are too many people who don't
want new members in our ranks. This
is why some good peop le have gone
bad with CB rad io.

I sure hope th ings change for the
better , because they have been getting
worse since the AR RL incentive plan
ten years ago.

I am really glad you understand the
issues - the other magazines sure
don't. I let my subscription to CO
lapse. It has gotten very poor, with
few pages.

Well, I' d better go now. Tha nks for
taking t he time to read my letter.
Keep up the rea lly good work, and
fight for what you believe in.

Pete K. Ha ns
Portage PA

Continued 011 f'aqe 136

You may enter my narre and call
on your list of satis fied code ta pe
users who, after mastering that mean,
vicious piece o f "Morse codery" put
out by 73 Magazine under the guise of
14 wpm passed his 13 wpm code test
with ease. I might add that I failed it 5
times p rior to using your tape for
practice. I think anyone who wants to
spend the t ime mastering this ex
tremely tough tape shou ld have no
problem passing the test before an
FCC examiner - even with the jitters
that accompany the test . By the way,
I now have my Advanced Class test
passed and am waiting for my ticket.

Jim France WA8HHO
Massillon OH

Acting on the advice of some smart
ham, I ordered your Advanced Study
Gu ide (after about nine months of
strupgle with seve ral ot her books) .
Two rr.ont hs later I passed it (much to
the astonishme nt of the rest of my
hem ctubtl. Manv thanks.

Ph.l Li tchfield WA10FP
New Canaan CT

TR 1(;U:

noisy and bad (and the characters are
also sent at slow speed) that when you
hear these same characters sent at a
h igh speed it doesn't sound the same.
Please d o not se nd t hese two tapes if
th ey are not what I want. Th is is also
why I have not sen t money with this
order, as I don't know if it is wha t I
want for my friend. Otherwise I will
make up my own tapes for him, but
I'd rather save t ime and let h im buy
yours, if they are .....hat he shou ld
have.

Also, on the basic tape, do you give
the cha racte r in voice as you first
learn the cha racter o r is it wri tten on a
sheet o f pape r? I thi nk voice with the
character as in a class is best.

T hank you k indly .

Mervin Behlen WA6SM G
Fresno CA

Yes , I have my voice on the basic tape
telling about each character. And the
letters are all sent at 13 wpm with
spacing for 6 wpm so you onlV have
to learn the code one time . . . by the
sound. This is by far the fastest
system of learning the code and, as far
as I know, only my tapes use this
fantastic system - Wayne.

Having recently subscribed to Hot
line, I am very pleased with it. Th is is
really worth the price. If the price was
twice as rrecb it sti ll would be a
bargain!

Re your editorials: I agree t hat the
new FCC proposals would definite ly
hurt amateur radio. I think the code
test should be lowered to 5 wpm and
left there fo r all classes. And I also
agree that only two classes of licenses
shou ld be issued.

But as usual, the FCC will probab ly
ram the new ru les down our throats to
the detri ment of amateur radio . If this
happens o ur number s will decrease,
not increase!

Which gets me down to t he point
that now intere sts me, because I sell
CB and some ham equipment in a
store which I rece ntly pu t in business.
When I fi rst opened I t hought th a t
there would be some inte-rest in Billa

teur radio but so far I have ex
perienced very little. Most CBels don't
care a bi t about getti ng their t ickets.
This to me is tragic. CB now 's a
bunch of lawbreakers v..he don't use
call letters, swear on the air , run over
power, give location of police ca.s to
b reak the law, throw cer rle.s. and just
are plain icnorent! When I was on CFt
in the earlv and mid 1900',>, carr

-, .-.
•I •. ( vr: ns

VOICE. Let evrvone use vo ice for
station identificatio n worldwide AND
FOR NO OTHER PURPOSE and stop
this cheating. Is it not now marvelous
to thin k how u r review of Voice
Operated Switch (for a Mobile t rans
mitter) in CO. August 1958 (when I
tele pho ned u about it in NY from
Princeto n NJ) has become the worl d
wide VOX system?

Richard Thurlow G3WW
2 Chu rch Str.

Wimblington , March
Cambs, England

....TA r t nt: SA \IE

I'm enclosing a cred it memo yo u
issued to me , apparently when I paid
for a su bsc ri ption twice. Please app ly
the amount toward ex tend ing the
subscription, advisi ng me of the da te
the ex tended subscription will ru n
out. (There aren't many magazines
that I would consider subscribing to
for such a length of time. Stay the
same.}

~EE~TE-RS '

Don Sawyer
Roswell NM

I wou ld like to order several of
you r cassette tapes for learning the
code and theory for fr iends o f mine.
Ho weve r, before sending the Basic
Code and 6 wpm tape, I would like to
know if th e letter characters are sent
at a speed of approxi matel y 14 to 15
w ords per minute with spacing
between the characters to make the
speed o nly 6 words per minute. I
understand this is the new method (as
I was taught that way), wherein you
do not have t ime to count the dits and
dahs yet you learn the characters at a
fast send ing speed so that when you
increase your speed you merely close
the gap between letters, etc. Also this
does away with hearing slowly sent
characters and when you increase the
speed the dahs won't sound like d its.

I'm sure you know what I mean
since you are in th is business. I've
heard various tapes and records by
AMECO and Radio Shack and they
are te rr ible. A friend of mine bought a
Radio Shack tape fo r code It is so
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The Kelly Field f light t ra in ing was
very interesting. We d id n't just fly
around aimlessly. Each day some
aspect of our ground t ra ining was put
to use in the air ,
Visual reconnaissance missions (T he re
were several o f these to d iffe rent
towns): We were instructed t o fly over
a certain town or d istrict, usuall y
within a 50 mile rad ius, and ma ke a
sketch of the area indica t ing any
features of mi litary interest suc h as
fac tories, ra ilroads, highways, water
towers, fly ing fields, etc.
Aerial Photography (Seve ra l t o var io us
locatio ns): Same procedu re as Visua l
Recon Missio ns except that we photo
graphed st ra tegic p laces. I even too k a
good shot of Art Cape rton rid ing on
the turtle back of another ship.
Puff target range: We dropped simu
la ted bo mbs on th e smoke bom b
range and were ma rked according to
our accu racy.
Artillery Regulage: This was more fun.
It was done in coope ra t ion with a
Field Art illery unit at Camp Stanley
(about 30 miles away). Ou r job was to
fly over a target at a low alt itude and
di rect the art ille ry fire (live ammo) to
right , left , forward o r backward o f the
target center. The radio eq uipment we
had fo r co mmunicati on with t he art il
le ry co nsisted of a t ransmitter with
key and an ante nna that trailed below
the plane with a f ish (weight ) to ho ld
it down an d a reel in the rear coc kp it
to raise and 10 'AEr it . One t ime I t ried
to climb too fast wit h the antenna out
and the DH fell off into a turn of a
sp in. T his wound the antenna arou nd
the tail of the ship. T he rudde r d idn 't
work too we ll bu t t he elevators vere
OK, so I got back to t he fie ld and
landed wit h no t rouble. I d idn' t get a
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Everyone f'njo ):f'd a wild org}' 01'
fi)' iul! cuh-ula terl to draw f1 O'-\'f'rs.

very good ma rk o n that mission.
Aerial Gunnery: Fo r this work we
spent seve ra l days a t Ellingto n Field
(nea r Galveston) . Small ponds,
shadows. pan els and bi rds were our
targets. Live ammu n ition was used in
the t wo Lewis ma ch ine guns wh ich
we re mo unted on a scarfmou nt over
t he rear cockpit. Whi le we were at
Ellington t he rig id f ly ing ru les of
Kelly Field were dispensed with.
Eve ryo ne e njo yed a wild o rgy of
f lyi ng calculated t o draw flo wers.
However, al l eventuall y ret ur ned to
Kelly more or less safe ly. Although
t he retu rn weat he r was CAVU (clea r
and visi b il ity un limit ed) some got lo st
on the wa y and did n't st raggle in to
Kelly un t il t he next day .
Cross Country Trips: Th e tri p to
EIHngton and return was o ur first,
abo ut 235 miles each ' way . O ur
lo ngest tr ip was to Post Fie ld . Okla
homa, via Dallas, with retu rn via
Waco. An overnighter of about 720
miles if yo u flew in a straigh t lin e.
T he re were severa l other shorter cross
countries o f u p to 300 miles.
Formation Flying: Only abou t ten
hours of th is fly ing was do ne by o ur
observat ion group. F ive ships to a Vee
forma tio n. A lot of this p ractice was
in fo rmat io n ta ke-o ffs. lands an d
turns. T he o bject was to keep away
fro m t he o ther fe ll ow and not let h im
put his wing in your lap.

As we app roached Love F ield,
Dal las, o n our way to Post Field , I was
driving the sh ip. As I ca me in to land I
saw giraffes, zebras, ca me ls, elep ha nts
and ot her animal s grazing on th e fie ld.

I dec ided to ci rcle the field again
while I reviewed what I had eaten in
the last 24 hours and asked Munson in
the rear cockpit if what I was seeing
was real ly there. Affirmat ive. Then I
ma naged t o land wit hout hitti ng any
of t he beasts. When I cl imb ed ou t of
the ship a n over-fri endly black bear
came up t o be petted. T his one
exuded that rare combinatio n of B.O.
and hali tosis. I have a snapshot of this
del ightful experie nce.

When Munson and I were coming in
to land at Kelly f ro m ou r c ross
cou nt ry t rip to Post Fie ld , we had a
slight mishap t hat cou ld easily have
been rruch worse. It was al most dark
and what we d idn't know was that,
during the two days we were away.
they had pu t up some goal pos ts fo r a
football f ield . o ne of which was right
o n t he hangar line. Munson was pilo t
ing and made h is landi ng approach in
the u sual manner. He landed and
taxied up t o ou r hangar. Then we
found out that o n o ur approach we
had hit one of t he goal posts with ou r
wing and bro ken t he post o ff. The
fo rtunat e part o f t he mishap was that
contact with the goa l post was at t he
root of the right wing (next to t he
fuselage). If it had been fa rther out o n
t he wing we wo uld most p robab ly
have been in se rious trouble .

This masterpiece of ('ngim~'ring, built
wit h a heavy Arm y hand , looked
prett v ferocious sitti ng on the ground
- hut onl y Jimm)' Doolittle managed
to gf>t it arou nd tilt' field .

I can't leave Kell y Field withou t
te lli ng you about the G.A.X. (gro und
attack ex perime ntal ). T his was a
maste rp iece o f aero nautica l engineer
ing with a heavy Arm y hand laid on. I
understa nd tha t o n ly two o f them
were eve r bu ilt, and if they had tried
to fly # 1 first th ey wou ld have qu it
wo rk o n # 2. T he o ne I refer to was
housed in a large hangar o n the far
side of t he fie ld . It was a large bip lane
powered by four liberty engines,
gunner's cock pits forwa rd and aft and
half inch armo r a ll around the two
pilot coc kpit. It loo ked pretty fero
cious sitting on the grou nd bu t the
ma in tro ub le with it was t ha t it had a
ceil ing o f about 200 to 300 fee t on a
cool day . The on ly t ime I saw it f ly
was when we put o n an aeria l revue
fo r Genera l Pat rick, Ch ief of the Ai r
Service. J immy Dool ittle ma naged to
get it aro und the field twice a t full
thrott le wit h very, very sha ll ow tu rn s.

Next mo nth I'll t e ll you abou t my
retu rn to c iv ilian life and o f some of
my first " gypsy" fly ing expe riences.
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West
Bill Pasternak WA61TF
14725 Titus St. :::4
Panorama City CA 91402

PANORAMA POLLTANA T

"PACIFIC TELEPHONE FILES
SUIT AGAINST 73 MAGAZINE"
. . . and now that we have your atten
tion v.e shall move on to other
matters. Not that I don't have my
own opinions on this historic event 
I just do not feel that Looking West is
the proper place to express them.
There is just too much other news to
report and events to cover to justify
steering th is column in that direction.
Therefore. Looking West will still be
the same old column you have come
to know these past few years and
tha nks to this magazine's edi torial
poticv, I wi ll be able to cover the
aforement ioned lega l action elsewhere
in print. I assure you that I w il l be far
from silent on t hi s issue. since it
affects the future of each of us - both
as individuals and collectively.

I have a rather strange po licy in
writi ng this column. I have no interest
whatever in printing items that te nd
to bri ng down ama teur radio or,
through innuendo and gossip, to in
any way bring harm to any individual
or group within the amateu r com
munity. It is my feeling that there are
enough individuals devoted to doi ng
just the opposite, and someone has to
point out the good and d~J1 upon it.
Apparently most of you seem to agree
with this policy. As a direct result of
it, ~ have been able to bring you the
type of ne\r\oS items that you seem to
enjoy. On the other hand, some have
accused me of being a "Pollyanna" _
wt.tt they say is dig deep and give us
the dirt. To those I say please look
elsewhere since I have no intention of
changing my policy; you will find the
good news here and the "dirt" will
have to come from someone else.

With the aforementioned in mind, I
am happy to report that it looks as if
the California Amateur Relay Council,
a state-wide VHF/UH F frequency co-
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ordinating body, has survived its
int ern al political unrest and will re-or
ganize its structu re along the lines of
the report submitted by the "Blue
Ribbo n Panel" organ ized fo r that
spec ific purpose. In its final report
given June 7 at Santa Barbara , it was
recommended that regional
management be adopted with given
individuals or groups being appointed
to oversee the needs of these areas in
relation to spectrum management as
well as other forms of peripheral
support to all special interest groups
involved in FM communications.
There would be Northern, Southern
144/220 and Southern 50/450 and up
coordinators assigned init ia ll y with
invitation left open for other interests
to join as well.

Executive and administrative affairs
of the Council at large will be adminis
tered by a body comprised of the
Chairman, Sec retary and local area
managers, whose duties will be to
direct Council-wide activities. What
has actually been done by the "Blue
Ribbon Committee" is to apply
commo n mode rn busine ss
management tec hnique to an amateu r
organ ization, thereby permitting local
needs to be cared for on a local level
while at the same t ime stressing the
need for total un ity on a statewide
basis. It took the committee four
mo nths to prepare this report - four
months of gathering informat ion from
all available inputs, looking carefully
and evaluating t he needs of differen t
geographic locat ions and finall y pre
paring all this data in a form that
would make a truly workable new

Art WA6TKO of Henry Radio dis
plays the prototype Kenwood TS-700
2 meter All Mode Transceiver at the
LERC Burbank Hamfest.

co ns t itution accep table to all
involved. In October, they wi ll meet
again, this t ime to d iscuss the proposal
and decide whether it is the route
they wish to guide the future of
CA RC alo ng. To my eyes, it seems a
good foundation upon which to build
a viable statewide organization, a nd I
must commend those who gave of
themselves for a job well done. If
CA RC can be reborn on a basis
acceptable to all, then we are really
going to have something out here.

Where, then, does this leave the
Southern California Re pe a t e r
Association? In a resolution intro
duced for consideration on a basis
parallel to that of the revised CA RC
constitution, the work of SCRA was
noted and it was moved that SCRA be
recognized as t he Southern Regional
Coordinator fo r 144/220 MHz (and
that its elected chai rman be con
sidered as fulfil ling the duties of
liaison coordinator with the CARC
Executive Committee) . This too w ill
be voted upon in October and the
ou tcome of this vote will ac tually
determine whe ther a working state
wide organization, responsi ble to the
needs of all FM users, is possib le. I
s ince re ly ho pe th at such an
organization does come to pass. There
is a lot more t hat I wish I had time to
cover: the interest ing discussion aimed
at developing an off icial CARC
response to docket 20282; the
direction they voted to ta ke in
obtai ning official FCC recogni t ion for
remote-base operation; a nd a rather
funny discussion as to where to hold
their February '76 meeting. Can you
believe that Tahoe lost to Los
Angeles! I will t ry to cover more of
this in greater depth next mon th, but
at present wish to close by thanking
Martin WA6T IC, who provided trans
po rtation, and Don WB6HJW, who
recorded the meeting for me with my
Panasonic RO-309 cassette tape
recorder. Since Saturday is a work day
for me, this report would no t have
been possible without their kind
assistance.

I really had not planned on
attending this year's LERC Burbank
Hamfest but as the event progressed,
word kept filtering to me via two
meters that Henry Radio was showing
a new piece of two meter gear that
would possibly revolu tionize two
meter operation. That I had to see, so
I made the 15 minute drive to
"Beautifu l Downtown Burban k" and
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SEEC HCV·3KB SSTV KEYBOARD

Another first from the company and the
designer of the world famous HCV·1 8 SSTV
Camera and the HCV·2 A 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 eq uip ment . We will not
attempt to list all the fe atures of the HCV·3KB
here and we suggest that you write for full
specifications. For those that are not familiar
with SSTV K eybo ards, the HCV·3K8

eliminates the need for a menu board or other number/letter set-up arra nge men ts which are
very time consuming to set-up a meaningful text by arranging letters one at a time, by hand on
a board or other surface. It also "frees up" the SSTV camera for other uses , such as live shots of
the operator or other subject matter. Simply type o ut the message you w ish to send.
# DO-o33469 on file in U.S. Patent Office. A ll A merican made

- BASICSPECIFICATIONS -
-30 c ha ract e rs per SSTV frame - 6 characters
h ori zontall y and 5 ve r t ically . Special 35 charac
t ers p er fra me available .
- Meets a ll st.ncla r d ac ce pte d SSTV specifications
- Positive-negative co lo r (video) reversal
- % a n d % fra m e rate s
- 4 s hade gra y sc a le genera tor
- Dual f ast a n d sl o w sca n rf a nd video ou t pu ts
(special -optional)
- Plu(t-in p r in te d circu it board - gold flas h ed
edge con nec tor
-ICs, OP amps, transistors in p lug-i n sockets
• Buil t -in 115V 50/60 H z power supp ly
. SpeciaI16 %" x 8%" x 3%" pluminum ca b
inet, b lac k a nd w h it e

-. -. •
•• •

AU GUST
SPECIAL - cash w/order price - $420

(reg. $450)
HCV-l B SSTV Camera, w/lens & power supply ' " _.. . .. ..... .• .. ...$425.00 (Reg. $450.00)
HCV-l B SSTV Camera with ALC, w/lens & power supply .. . .... .•. .• .$450.00 (R eg. $480.00)
HCV·2A SSTV Monitor w/2 CRTtilters $360.00 (Reg. $380.001
HCV-2B SSTV Monitor wI built-in Fast Scan viewfinder . .• . . . . . . . • . . $455.00 (Reg. $480.00)
HCV·70FSVFK Fast Scan viewfinder modification k it for 70 & 70A, monitors ...••...• . $69.95
• • • • • • . . _.• • _•.• •....• •. •.. ••.... _ . . . . . . . (Fac to ry installation $37.50 additional

Sony TCll OA Cassette Recorder .. ..• . • ... .. • . . . . . .. . . _.. ..•••... •....... _.. $134.95
Heavy Duty Camera tripod ... •. . ...••. . . . •. . . . . .. . . .. . . . . . _.•... , • • . . • . . . . . $34.95

A comple te line of camera and monitor accessories are availa b le - p lease write for c urre n t prices
a nd d elivery, c o m plete specifications o n any of our equipment o r to be pu t o n o u r mailing list . We
h ave a 24-hour telephone answeri ng service to better serve you, plus on the air technical assistance
from the d esigner, WB4H CV (Jim) . Two lo ca tio ns to better serve y ou - o ur main plant a t 138-B
Nau ta-L ine Drive a n d o ur lab at 21 8 Tyne Bay Drive , H endersonville . Co mp le te 80-2 m e t er
o peratio n from either lo cation. Dro p in to see u s i f you a re ever near Nashville, Tennessee!

Write fo r specifica tions on our new slow scan to fast scan/fast to slow scan
monitor The HCV-2CS will have buil t-in 9 " fast scan display, all necessary
station interconnects in one unit, and much more. No assortment of black
boxes needed. Price range $850 - $925. Available September 1975.

Five ways to purchase :
Cash w i t h o r der - C.O.D . (20% deposit) - Mastercharge - BankAmericard
- SEEC F i nancing (up to 36 m onths). N o te : all c re d i t c ar ds pay regu lar
price shown . All prices F . O.B. Henaereon viue TN.

c-v,,
master Charge

'.. -'''- ...•
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In the correspondence I have had
on the subject of Ether, the biggest
question seemed to center on the
efficiency of wave tra vel.

That light and radio waves can
survive billions of years of t ravel fro m
distant galaxies is a d irect ind ication
of the near perfect. if not perfect,
basic efficiency of their linear travel in
space, the decrease of intensity being
primarily a function of spheroidal
dispersion.

It appears that subatomic " pert l
cles" are actually somewhat similar
energy-Ether motions tra pped in cir
culatory resonances, the frequ encies,
number of wave lengths, direction of
rotation and number of interlocking
resonances setting the characterist ics,
such as mass, charge, po larity, life.
etc. The more stable of these "parti
cles" cont inue in what amounts to
perpetual motion, if b illions of yea rs
qualifies them for that.

The importance of Ether is its being
a perfect base for energy. Is the zero
condition of the equation, E '" Me ,
fundame ntally important and Ether?
Is Ether the unifi ed field ? How test?

D. H. Gieskieng W6NLBn
Box 386

Clarkdale AZ 86324
Dave Gieskieng is the author of

"Does Ether Cause Gravityl" in our
May issue, and is now working on " A
Strip Chart Recorder for Everyone' :
- Ed

SOOSHIl II£POI/T

I would like to report on 2 meter
sideband activit y here in southwestern
Oklahoma. First of all , we are on
using the KLM ECHO II, which
checks out as a very nice rig. When I
say we, 1 mean my wife Rosa
WA4KBA as well as me. We are using
2 KLM 9-element beams up about 14
meters and hear Oklahoma City every
t ime they are on . We normally operate
on 145.11 0 and are liste ning all the
time (squelc h). We have ordered a
lower sideband crysta l from Inter
nat ional and should be getting it
shortly. KLM now has 144.0 MHz
crysta Is in stock and we have ordered
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one of them as well. We are getti ng
another ECHO II for the car and hope
that we will have good luck with it.

The conversion to both upper and
lower sideband is very easy and yo u
are able to bring the switch out t o the
front panel by using the test switch
which is no longer needed with a CW
plug in t he back. KLM could probably
give you a good report on the con
version, o r as soon as I get the cryst al
and other parts I can.

Rosa and I would like to see a lot
more activity on 2 meter sideband and
hope that the ECHO II and the ITC
20Cl0 will help.

Bob Willsey W4NUl!S
Altus OK

Just a quick nQte to say th at I thin k
the April issue is one of the best 73s
in the past year or so. It had a nice
mix of articles, and I especially liked
the article on t he phone sys tem. As a
p ilot for the Air Force. I found W. S.
Green 's conti nui ng saga fascinating.
Some of the events I experienced at
p il ot training 50 years later sound
very fa miliar.

I would like to see an article on
these small decoders that yo u usua lly
see in your friend ly neighbo rhood CB
store fo r use with a po lice band
receiver. They are simple eno ugh for a
CBer to install, and appear to be
about $8 worth of parts usually so ld
for around $40. However, they do
unscramble broadcasts.

Alan P. Biddle WA4SCA/5
J acksonville AR

Cl:I,PRl T c.u.cur

The attached for your perusal. Just
cut it out of the ad section of one of
our local papers. Use it as you wish, as
I didn't know of a better perso n to
send it to than yo u, as yo u have
always carried the fight against CBers
breaking the law as if there was no
law. I was blamed for a lot of inter
ference to TV and hi-f in the neigh
borhood, until I got all fi red tired of it
and sta rted an investigation. To make
a tong story sho rt, I fou nd the culprit,
a CBer a short distance from me who
was opening an electronic garage door,
wiping out TV pictures, including my
own, and coming in " loud and clear"
on the hi-fl's. Needless to say he is out
of business per the FCC and he was
running a 1000 Watt amplifier. 5
Watts????? He was taken to court but

C.RADIO
AM-SSll Midland Base with
digital clock, sliderSSB kick
desk mike ; Kris (big
boomer) Linear Amp. Both
AM-SSB and receive pre
amp, 3OOwattsAM-I500 watt
SSB; mobile side bander II,
AM-SSB plus 50-150 watt
mobile linear. Palomar 500
watt SWR (in line) monitor ;
antenna 0,000 watt) mast
and coax; Solid State desk
VHF receiver Hi-Lo bands
FM, Police, Fire, Weather ;
antenna and coax included.
Other goodies thrown in too.
Talk to the world! $900 takes
aU. 241-3413.

don't know the outcome. However,
we are no longer bothered with that
bird and I am no longer being blamed
fo r any kind of interference.

The mag is swell and look forward
to receiving it each month. Keep up
the good fight , Wayne. It's a good
thing that somebody has the "guts" to
fight "city hall". It is just too bad that
you don't get more support from t he
other publ ishers.

Andy Anderson W6QV
Sunland CA

IIl/YI:II cuuw»

You r article, "Which 2m Rig For
You?", in the May 1975 issue of 73,
was very good.

I have been in the market for a new
2m rig for quite some time and did
not know exactly what to buy.

After reading through your article
severa l times, I decided a synthesized
rig was just what I needed . Then it
was just a matter of how mu ch the
pocket cou ld affo rd. J li ked the Clegg
FM-27B, because of the independent
rec e iver-transmitter frequency se
lectors.

After scanning through my 73 mag
azine, I found one of your ads with
the FM·27B on sale.

Thanks to your article , I got the
features I wanted in the 2m rig and a
price to match.

Now, to get maxium use from the
2m rig, you will find a c heck for
$ 1.50 to cover the cost of you r 1975
Repeate r Guide. I don't want to cut
up my 73 Magazine for t he o rder
blank.

Terry Smock WA 1RXF
Springfield MA

Continued on page /44
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years to get the League to shave 3/16"
off OST so it would match the other
magazines and mad e ad preparation
less expensive for ma nufacturers. This
would also , as has been po inted out
many times, allow OST to fit modern
web offset presses and allow com
monly available paper rolls to be used
without excessive waste . . . permit
t ing an estima ted saving of $30,000 a
yea r just on paper.

Fact 3: Once a magazine fits web
paper rolls and presses, the actual size
of the magazine is irrele vant and it
costs about the same per pound of
magazine to print it . This means that
pricewlse there is nothing much to be
gained from going to the 8 -1 /2" x 11"
format over the present size of 73
Magaz ine other than a loss of face in
"going t he 73 route."

Fact 4: No mention was made of
any decrease in OST subscription
rates, so apparently there will be no
savings to readers. On th e contrary,
there undoubtedly will be some extra
money coming out of ham pockets as
a result of th is change. With the size
of each page almost doubled, there is
no question that the advertising rates
will ha ve to be raised sub
sta nt ially . . . and this wil l inevitably
force the prices of ha m gear to in
crease.

Fact 5: The bigger magazine won 't
match the libraries of ham magazines
built up over the years. It will be
thinner and flo ppier and won't stand
up o n a shelf. Sto pping you r sub
scription to OST wo n't solve the
problem because the ot her ham maga
zines will be forced to change too,
whether they like it or not, and all
magazines will come in the unhandy
giant size.

So what are the benefits to AR RL
members of this move by the
board . . . a move made without con
su lting the members in any way? I
have tried and tried to think of one
single advantage to the reader o f the
larger magaz ine and I can't come up
with one.

So, before you put me down as
carping. I cha llenge you to give me a
good valid reason for the change.

BYTE magazine w ill be published
in the larger size , primarily because
this will give more room for the large
schemat ics required for many of the
computer circuits these days. No firm
dec ision has yet been made on a
change for 73, though I suppose we
will have to go alo ng in order to
accom modate the new ad sizes.

. . . WAYNE

Fac t 1: The board of directors
decided, withou t consu lti ng the mem
bers, to change the size of OST. Th is
was not a modest change, but one of
magn itude, bringing it fro m the size it
has been for over 50 years up to
Radi o -El ec t ro nics magazine size
(app roximately) . Economy move,
they said.

Fac t 2: The publishers of the other
ham magazines have been trying for

CHANGES

SIZE

Oscar 6 Orbi tal Information Oscar 7 Orbital Information

Orbi t Date Time l ongi tude Orbit Date Time l ongitude
(A"~ (GMT) of Eq. Mode (Au g) (GMT) of Eq.

Crossi ng Ow Crossing Ow
12765 1 0135.6 74.5 A 3237 1 0 137.9 74.3
12777 2 0035.5 59.4 B 3249 2 0037.3 59.2
12790 3 0130.5 73.2 A 3262 3 0 131.6 72.7
12802 4 0030.4 58.2 B 3274 4 0030.9 57.6
12815 5 0125.3 71 .9 A 3267 5 0 125.2 71.1
12827 6 0025.3 56.9 BX 3299 6 0024.6 56.0
12840 7 0 120.2 70.6 A 33'2 7 0 118.8 69.5
12852 8 0020.1 55.6 B 3324 8 0018.2 54.4
12865 9 0115.1 69.4 A 3337 9 011 2.5 68 .0
12877 '0 0015.0 54.3 B 3349 10 0011 .8 52.8
12890 11 0109.9 68.1 A 3362 11 0106.1 66.4
12902 12 0009.9 53.1 B 3374 12 0005.4 5 1.2
129 15 13 0104.8 66.8 AX 3387 '3 0059.7 64.8
12927 14 0004.7 51.8 B 3400 14 0 154.0 78.3
12940 15 0059.7 65.5 A 3412 15 0053.3 63.2
12953 16 0154.6 79.3 B 3425 16 0147.6 76.7
12965 17 0054.5 64.3 A 3437 17 0046.9 61.6
12978 18 0149.5 78.0 B 3450 18 0141.3 75.1
12990 '9 0049.4 63.0 A 3462 19 0040.6 60.0
13003 20 0144.3 76.7 BX 3475 20 0134.9 73.6
13015 21 0044.3 61 .7 A 3487 21 0034.2 58.4
13028 22 0139.2 75.4 B 3500 22 01 28.5 72.0
13040 23 0039. 1 60.4 A 3512 23 0027.8 56.8
13053 24 0134.0 74.2 B 3525 24 0122.1 70.4
13065 25 0033.9 59.2 A 3537 25 0021. 5 55.2
13078 26 0128.9 72.9 B 3550 26 0 115.8 68.8
13090 27 0028.8 57 .9 AX 3562 27 0015. 1 53.6
131 03 28 0 123.8 71.6 B 3575 28 0109.4 67.2
1311 5 29 0023.7 56.6 A 3587 29 0008.7 52.0
13128 30 0 118.6 70.3 B 3600 30 0103.0 65.6
13140 3' 0018.6 55.3 A 3612 31 0002.3 50.4

Honestly , I don't want to be for
ever carping at ARRL, but damm it,
they've gone and done it aga in! Before
you chalk another one up to my
constant criticism of the League
(whic h I thin k is utter hogwash , but I
realize that my having the gall to even
mention the League in print is an
affront to some of the more seriously
disturbed ARRL followers). take a
look at the facts.
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threatens the whole distribution found that they had to offer at least
system set up to merchandise com- as much sales fantasy as the meticu
puters . White computers cost lously trained IB M sales teams. Ditto
$100,000 or more, sa les could effi- for service, programming, etc. It was a
cie ntly be handled by a factory sales hard act to beat. even with that gold
for ce . .. with trained salesman mine of a markup in prices.
making the sales .. . factory techs Then came the large scale inte
install ing the syste m, and sottweer grated computer chips such as the
firms aligned w ith that factory pro- Inte l 8008 and the 8080 . . . the
gramming the installation. Moto rola M6800 ... and now the

Part of this mystique resulted from National PACE. Suddenly it was
t he dominance of IBM (about 80% of possible to make a central processing
t he market! and thei r enormous profit unit (CPU) which would do every
margins. Other major manufacture rs th ing a small bus iness could

ask .. . not for $50.000. but for
$5000 or perhaps even down to $500
if the user didn't mind getting it in kit
form.

Co mpu ters are more than a
CPU ... you need something to com
municate with the CPU and some
memory for the CPU to delve
into . .. these are stil l costly. but they
too are coming down rapidly , . , to
the utter dismay of the computer
industry. So far the result has been a
nervousness, and myopia . Much of t he
comp ute r industry has tried hard to
ignore these new chips . . . the reac
tion seems to be that perhaps if they
refuse to even read abou t them they
won't exist and threaten the future .

But per ipherals are going down in
price too, though not as fast as CPUs.
How long will it be before some chip
company comes out with a single IC
for a visual display terminal? There
are about 60 ICs in the Southwest
Techni cal vi sual display gener
ator ... how long until th is is one big
chip? Memories are getting smaller
and going onto chips too ... and it
on ly takes about eight of the new
memory chips to give a computer all
the memory it needs to work .

The CPU has to take the input from
a keyboard and sort the material out
for suitable fil ing in the main memory
bank ... which these days is usually a
disk of some sort . .. floppy disk for a
small amount of memory and a hard
disk pack for bigger memories. A
floppy disk will, for instance. hold

PACE .... , .. . ....,.. ..... ... ....... .............. " ., .,... ." .. ,., .,

III

•

• •

• •
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This sinfje 4~ inch by 4~ inch printed circuit card contains a complete
data processing controller . A t the heart o f the system is PACE, a single-ehip
16-bit microprocessor developed by National Semiconduc tor Corporation.
Other circu its on the board include four DS3608 hex MOS sense amplifiers
and three DM8097 hex buffers below PACE, and the crys tal oscillator and
clock drivers above PACE.

J11_W
p a G D Tf/lU!P§J

The PACE chip opens up a new
wave of panic for the computer estab
lishment in that it is the next big step
in making com puters drop substan
tially in cost .. . a move which

One of the most powerful micro
processor chips yet released has bee n
announced by National - The PACE
(processing and control element). This
is the first of the 16-bit uP (is that a
good abbreviation for micropro
cessor?) and it opens up a bigger and
better world to the computer fo lk.

138 73 MAGAZINE



b etter CHECK these
SSTV Handbook (Second Pr int ing)

A brand new edit io n of t he S low Scan
T elevi sion Hand book h as ju st c ome off t he 73
presses . This 250 page book covers s low sca n
li ke a b la nket. s tarting from t he basics a n d
cove ri ng the latest developments. There are
construction projects for bu i lding everything
you'll n eed f o r good slow scan work . W hile
m an y of t he n ew books comi n g ou t are priced
almost b eyond belie f (one rec ent small "cook 
boo k" was $ 1 5 0 , 73 h as h eld d o wn th e p r ice o f
the SSTV Handbo o k to just $5.0 0. O rder t h is
b o o k today fro m 73 ($5 postpaid) or lo o k for
it at y our loc al h am supplier. T h e Handbook
w as put t o gether by two of the top pioneers in
the f iel d - R al ph T aggart WB8DQT and D on
Miller W 9NTP.

Danger: Back Issues
It has b ee n brough t t o ou r attention that a

large n um ber o f a ma teurs h ave been f ired from
th ei r jobs and been d iv orced by t heir hithe rto
resig ned w ives - the troubl e t u rns ou t to be in
many c ase s tied t o the rece ipt of a large bund le
of back issues of 73 Magazi ne! Appa rently this
h as caused t he recipients t o become so
e n grossed t h a t they h ave essen t ia lly lost contact
w ith t he world. Several cases of n ea r starvat io n
due to aggravated e n grossm ent h ave been
repo rte d . Auth orities h ave been asked to
p ro h ibit the further d ist ribution of back issue
bundles of 7 3 o n h u m anit arian grou nds. Unti l
these slow-witted authorit ies ac t, 7 3 h as agreed
to continue to ship these dangerous b un d les 
and at n o inc re ase in p rice . . . 25 back issues
(our c hoice) $5.0 0 p lus $1.50 f or p o st a ge a nd
handli ng.

------------------------------
o SSTV H A N D BO O K $5.0 0 ppd

73 BACK ISSUES MIND BLOWER

Name _

Address _

C ity' S tate Z ip _

o Vint a ge Years $5.0 0 (shpg. $ 1.50) Cash Check Money Orde r

o Mid-years MasterCharge # - - - - - - - - - -
BankAmericard # _

o Recent Yea rs Expiration Oat e _

T otal Encl o sed $ _ Signatu re _

Send to: 73 Magazine Peterborough NH 03458

2.29

$24.95

4.95

.49

1.59

3.95

1.95

2.95

.39

.99

.99

10/1.39

1.79
.69

3.79

10/1.00

10/1.00

10/1.79

MIcroprocessor

RAM

Timer

Dual TImer

Quad Timer

PLL

Tone Decoder

MIni DIp

Vortage Reg.

Audio Amp

Stereo Amp

Red

Stereo Pre-Amp

I Watt Audio Amp To-S

VCO (lnlersill
Unbranded NPN

Unbranded PNP

Yellow or Green

8008

2102

NE ·555

NE·556

NE·553

NE·566

NE ·567

741

309K

LM ·380

LM ·377/
2277

PA·239/
21'26
TT IW

8038
2N2222

2N2907
Jumbo
LEOS
Jumbo
LEOS I

• P.O. BOX 921 • METUCHEN,N.J.
N. J Residents Add 5%Sales Tax 08840

I. C. KITS INC.

M 'N'MVM OROER $1 0 .00
A COd $1110 , ,, ,"". , " " .._."" h.n,lf.o>g

SEN D CHECK O R M ON EY ORDER l N O C,O, D I TO ,

12/24 HOUR
6 DIGIT
CLOCK KIT
GIANT
DIGITAL
READOUT
KIT INCLUDES:
• Full, illustrated P.C. Boards
• (4) Giant .6 inch LED Readouts

(DL·747j
• (2) .3 inch Monsanto Man·7
• National MM S314 Clock Ch ip
• (3) Pushbutton Switches
• Transistors, Diodes, Resistors,

Capacitors, LEOS
• Easy to Follow Step by Step

Instructions
• (l2V AC Transformer Not

Included) $29.95
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"

TWO NEWGATEWAY
ELECTRONICS

SUPER CIRCUITS8123 Pale Blvd. 2839 W. 44th Ave .
St. Louis MO 63130 Denver CO 80211
(314)427-6116 (303)458.5444

."
Il~lb

IC SOCKETS " ""'0 "00" '0' :0: t.s
s,. • '6"r

8 14 16 18 24 28 36 40
, ., '6 •• ce

00' • ,eo .. lOOI" F

'" , cc 10 ....
.24 .28 .30 .36 .53 .67 .84 .89 Gold " '" ,

Commercial " 8 Cl0 7 • .., . "'"lOO K ,
CS .21 .25 .27 .35 .52 .64 .82 .86 Ti n '~;2e LE O I

.. -.' ca"Tl~ 209 ,x'" 10 ... . .Ol I" F

low Profile .26 .34 .36 .40 .59 .70 .88 .94 Gold

LS .23 .33 .35 .39 .58 .67 .86 .9 1 trin • '16 '

CD ~ o !5!5!5 (TOP)• ••,
Standard - .36 .38 .42 .62 .74 .93 .99 Gold Tll209 BC I01 Il l '!

CA Tin Electronic egg tim er. The IC functions as an af- - - - - - - -
multivibrator which is controlled by the external

Standa rd - .39 .41 45 79 95 1.0' 1.1 Gal transistor. Sla/b is the on-o ff toggle switch . (From
Wire Wrap Radio and Electronics Constructor, May, 1975)

CA·WW - - - - - - - - on · 12V

lC soc kets may be assorted for qu antity
.~~ F ,I ~,F

discou nts. 1 to 9 pes . NET. 10 t o 24 pes. r f--- TO Flli. LO. ,I<G I· F
.II A""l IF IEII STA GE

LESS 5%. 25 t o 99 LESS 10 %, 100 to 2 N2 2 70 SO"SO"
FOR LARGE

TO " F ~ .,

499 LESS 20%. WRIT E A"'''I.. IF IEII VOl.TAG E

QUANTITY QUOTATIO NS, D.I.P. plugs I l ,., rlOOK
and covers also avail able. . 12V~

MA"'UA~ " AI'"
to"' l R l

MINIATURE IK ~I "T" Type Attenuator. This circuit, when inserted

~ 7~1~
in between the stages ot an i -t amplifier, ac ts as a

THUMBWHEEL three section attenuator with a dynamic range
beyond 60 dB. It can be controlled by a posi tive

SWITCHES ~
voltage [rom the AV C system or manually by use
ot a potentiometer. If AVC voltage is negative,
substitu re the NPN with a PNP transistor and

BCD DNLY . . . . .. .. ... '" . .. . $2.50 transpose the collector and emitter connections.

CDMPLI MENT ONLy . . . . .... . . 2.75 Don 't forget to use a minus supply on the pot.
Diode and transistor types are not critical. Pin

BCO & COMPLIMENT 4.00• • • • • • • • • diodes are the best. Original design used in present
DECIMAL ..... .. ... ......... 2.50 h om e brew receiver. (From W6 Y UY)

ENO PLATES (PAIR) .. . . . . . . . . . .50
HALF BLANK BODY . . .. .. . . . . .40 Further Revisions for

" Scanning with a Synthesizer"
FULL BLANK BODy .. ..... . . . .40 IApdl . 1975, pages 23-361
DIVIDER PLATE • • • • • • • • • • • • • .40 Page 26 - Fig. 3. Unlabeled p in o n IC39 is pin

1. Add connect ion (where they cross ) be tween
MINIATURE SIZE 0.315 X 1.3 X wires IC20 D, p in 9/ 1C29A, pin 13 and IC26B, pi n

1.78 5J IC19 D. pin 10. Note: Where schematic shows
"·· ·0.. termination le .g. IC36, pin 3), c onnect to

All swi tches are black wi th whi te Vee .
Page 36 Parts List . Control board: Push-

Figures and snap-in front mounting. bu t ton fo r " Proceed" switc h o n Fig. 3 (C121 is 500
p F.

$ 5.00 m inimum o rde r ~ John Gearhart WAeAQO
Ple a se include sufficien t o ostaeo , 1408 Dawn Dr ive

VISI T US WH EN IN ST. L OUIS OR DENVER Colu mbia MO 65201
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Ron Fisher VK30 M
3 Fairview Ave nu e
Glen Waverley , 3150
Australia

Charge that KP2 0 2

holding bracke t bent fro m a piece of pe rspex
after careful heating with eit her boiling
water or a blow torch. After attac hme nt to
the die cast box, the who le assem bly was
sprayed with silver ename l.

Don's unit features quite a few deluxe
ite ms . Firstly , a mic ro swi tch in the ac line.
actuated when the KEN is placed in the
crad le . A small meter salvaged from a n o ld
Japanese tape recorder serves to indicate
charging current. T he ze ner diode across t he

'00. ~OmA

/7ww LAMP

•

~'-
,

rev
I~ TO \8 ZENER WVOLTS DC (OPTIONAL ) NI CO'S

.----:::

B o b Goullet VK3BU, 7 Drew s., East
Keilor, 3042, has designed and con

structed a charging adaptor which most of us
wou ld find quite handy. Th is little uni t is
ideal if you a lready have a de su pply ca pa ble
of de li ve ring 15 to 18 volts at about 100
mill iam ps. It would also be su itable to use
wi th a twelve volt car system under charging
con dit ions. Another source of voltage often
fou nd arou nd the home is jun ior's model
tra in or slot car po wer supp ly . Make sure
that th e polarity is right a nd perhaps a ser ies
diode might be good insurance . Also, a 1000
mF e lectrolyti c across the output of the
power supply would be worthwhile.

The series globe in the adaptor serves two
purposes. It ac ts as a charging indicator a nd
also as a current limite r. In operatio n the
rheostat should be adjusted so that t he globe
li ghts to abou t half brillia nce wit h the
batteries in a discharged condi tion .

The mechanical construction of the
adaptor sho uld be fairly clear fro m the
il lustration . It was bent up fro m light gauge
alu min um, and the co ntact studs are si mp ly
two 1/ 8 inch round head screws mounted o n
a piece of ba ke li te or sim ilar insulat ing
material.

Another charger, designed by Don Paice
VK3ADP, 21 Allister St., MT Waverl y, 3149,
is completely self-contained with a built-in
power supply. The mechanica l basis of th is is
a mediu m size die-east box wit h the KEN

Fig. 1. NICAD Charging A dap tor.

Reprinted trom ' Amateur Radio, Journal of the
Wire less I nstitute of Australia, Au gust , 1974.

The KP202 si t t ing in the VK3BU charging
adap tor.
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. . .VK30M

The KP202 in the VK3ADP charger.

ing nicads:
When on cha rge, battery temperature

should never exceed 38 deg. C. (100 deg. F).
C heck on published da ta for your
part icular batteries for maximum allowable
charging current.

The requ ired chargi ng time ca n be calcu
lated by dividing the amp-hour rating by the
charging cur rent, then multiplying this figure
by 1.25.

Batteries in series should not be charged
unless they are of the sa me type and in the
same state of disch arge.

-

... --

A close-up of the VK3BU charging adaptor.

A close-up of the VK3ADP charger, showing
the ac micro switch actuator.

output co nducts when the battery voltage
reaches 14 vo lts, and thus preve nts over
chargi ng.

In conclusion, a few words about charg-

14 '0' IW
ZEN ER

~PIV

1/2 AIII "".r<V
. / . 1000,, "

... 18VOC 1 2 5 '0'

..........

o

0 "'-'

12eVAC

MICRQSW ITCI'i
(O PTION AL)

Fig. 2. NICAD PS for KEN KP202.
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David G. Critchlow WB4CYX
Managing Editor

Union City Daily Messenger
Union City TN

Radio activities in Union City, Tenn. (pop. 13,5(0), lay dormant for years
until early this year when Willie Pope (standing cen ter) returned to the city
and enlisted the aid of fellow ham Glen Leggett (standing left) and Bill
Porter to help initiate Novice Radio Class instruction. Eleven persons have
already passed their Novice tests and new classes will begin this fall with the
goal o f tripling the number of hams here within one year's time. The new
Novices are, from left: David Ctitcntow, -lr., Herman Wisniev.;ski, Morris
Mahan, Tim Fox , Mrs_ Willie Pope, John Row, Jeff Row, Steve Harpole,
Lance Hurd, and not shown, Jody Harpole and Jerry Bennett.

Within two mont hs, Wi llie. who had two fairs, a hamfest. a picnic and two
held a Condit ional for more than 15 campouts.
years, upgraded his class to Advanced If the c lub meets its goal of 25 new
_ and three Generals also moved up hams in its area this year, t he amateur
one more ru ng on the amateu r ladder. populat ion will have more than tripled

in size, in t he period of 12 sho rt
mo nths.

Talk's cheap - it's the action that
counts.

Now, within a few weeks. some of
the Novices hope to tr y for their
Ge ne ra ls and t he newly-formed
Reelfoot Amateur Radio Club is not
only pre pari ng to begin a new class in
Novice, but has plans for booths at

Ortis Barron (K5BSE), Assistant
Professor of Engineering at the Uni
versity of Tennessee at Martin, is
teach ing General and Advanced
theory to the 11 new Novices of the
Reelfoot Amateur Radio Club and to
other members interested in upgrading
their licenses. The newly formed club
is one of the few throughout the
nation with a college professor as an
instructor.

BE ,HY GUEST from page 7
persons indicated an interest.

The classes in code and theory were
conducted twice a week for the nex t
nine weeks and, when it was com
pleted , t he re were 11 new Novices.

Once the Novices had t heir t ickets,
the three instructo rs felt additional
help was needed in order to continue
into the General and Advanced fields
and a nearby amateur, Ortis Barron
K5BSE , ass ista n t professor of
electrical engineering at the University
of Tennessee at Mart in, consented to
teach t he classes without charge.

from page /34

How do they pack so much radio into
so little space?

<'ooA-ing
West

along with many other attendees of
this event got a glimpse of the new
Kenwood T5-700 multi-mode two
meter transceiver.

The first t hing th at I noticed was
that it did not look like the conven
tiona l two meter radio, but much
more like a piece of HF gear. When it
becomes available in the not too
distant future, you will have one radio
t hat will permit you to operate FM
(simpl e x or via your favorite
repeater), c hat with t hose still on AM.
or at the flip of a swi tch give you the
ability to go hunt ing DX and the
Oscar satellite on CW or SSB. You
have a cho ice of either upper or lower

sideband with built-in receiver incre
mental tun ing as an added feature. If
it sounds like the ult imate in a rad io
for two meters, be prepa red to spend
in the $700 to $900 bracket for this
beau ty. The T5-700 is dubbed the
"All Mode 2 Meter Transceiver" and
the qu ick glance I got of it leads me to
believe that it will be welt worth the
bread. More on this as information is
available; in t he meantime 1 hope that
the photos will suffice.

Next mont h we witl continue with
more on CARC. coverage of the June
21 SCRA meeti ng at J .P.L. in Pasa
dena, and a story on the first repeater
to go full time mic rowave control 
all with photos I hope. Till then
goodbye from those of us who write
for the 3:00 am shift in l os Angeles.

•.. WA6 1T F
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from page 138

about 3000 names and addresses fo r a
mailing list. A hard disk can manage
60,000 names! The CPU has to be
able to print these out on a CRT or o n
a line printer ... or a Teletype
machine. The magic is in getting the
names into and out of the memo ry
qu ickly in whatever order you wa nt
t hem,

If you are using the syste m for
bookkeeping, then you want the CPU
to be able to add and subtract for
you. The programmer has to put
inst ruct ions into the system which
will tell it how to respond to the
input ... usually a key board. The pro
cess is not simple.

Unless you are into computers, the
great benefits of the PACE chip over
the other microprocessors will be lost
on you. It does have some sterling
benef its .. . okay?

You might like to know t hat the
Lake Amateur Radio Association,
"K4FC". has just started ano ther
Novice class, using Wayne's tapes 
they're really good.

Ken Aitken W4 FIQ
TavaresFL

UEAU.}· GOOf)

We think that the ARRL is maki ng
an error in holding its National Con
ventio n in Reston, Va.

Reston, Va., has very rest rictive
anten na regulations and it does not
allow outdoor antennas on its town
houses (cluster housing) .

We feet that the League should not
hold its convention in a community
that is so hostile to amateu r rad io .

Kay Alston WN3ZCE
Nick Leggett WA3YFU

Washington DC

Bob lsselherd K51NW
2100 North Clelo
Hobbs NM 88240'1-- - - - - - - - - - - --,

Please add my name to your list of
Ham Helpers. I have had CW, RTTY,
AM, SSB, building, antenna and
mo bile experience, and wou ld be
especia lly interested in helping CBers
get off 27 MHz and into leg itimate
radio. And I say that without malice
towards any CBer who wants a ham
ticket .

SWIPED : ICOM I C30 A . SIN
3803043. Contact Richard F. Helvey,
2207 Central Ave No. 209, Billi ngs
MT 59102.

people, I'm sure) I would be appre
ciative.

I must say t o you t hat in addi tio n
to having a fi ne magaz ine (although a
bit short on HFI it was 73's fine
technical publications that enabled me
to get my first ticket while stationed
o n Oki nawa (Conditional) and my
upgrade to Adva nced in March of this
year. By the way, I got that fi rst
ticket in Ju ne of 74 and although
electronics is my avocation I would
never have made it to Advanced with
out 73's help. Thanks. I'm having a
ball.

Richard E. Snider WA7YYA/4
SSG. USA

Warrenton V A
Sergeant Snider refers to a technical

query he addressed to our editorial
staff - Ed

' 1,1 .' , .•
~ . , . . ,

AM
ELP

Gerald J . Hughey
107 New Street Apt. 303
East Orange NJ 07017
12011 672-9276

STOL EN : 2 meter FM transceiver
consisting of VHF Engineering trans
mitter strip and 10 channel deck in
black box mounted on top of
Heathkit GR·l10 scanning receiver,
with touchtone pad on transmitte r.
Contact WA1UZE, 7 Gertrude Ave,
Runford RI 0 291 6 .

fI,1 I 1.\1; A /lAI./,

TA KE N: FM transceiver, Regency
HR2A with Topeka FM Eng. addi
tional 6 channel transmit co nversio n.
SIN 04-07415. Contact W. H.
Faulkner, J r.. W4DO, 6475 Chapman
Fie ld Drive, Miami FL 33 156. 305 The Hamburglar
666·9614.

RIPPED OFF: Clegg FM.278. SiN STR6KES AGAIN!
27053-1B54, May 15, 1975. Contact
W4PJG cr Ft. Myers, Florida Police
Departme nt. Dr. Louis Persons
W4PJG, Box 1647, Fort Myers F L
33902.

J i::0 0 nS o :. ,.

from page 136

Considering I've received I/O re
sponse from any of the other pub
lications I've addressed similar cor
respondence to, your reply was both
timely and appreciated.

Therefore and henceforth, etc.,
p lease find onet l l eac h check in the
amount of $ 4 for the back issues of
Sept, Oct and Nov 1972 and any
possible postage, etc. If you would
please pass this request fo r back issues
to inventory control (some fine

OUR APOLQGI ES . . .
To George Allen Wl HCI and VHF

Engineering, for including incorrect
pictures of the PS12C and PS24C
power supp ly kits with Geo rge's
recent New Produc t Review (J uly,
1975, p. 1471. Look for photos of t he
impressive real McCoys in an up
comi ng issue of 73 ...

To m Cu llen J r. K1WXK/W 1NXZ
2 Westview Dr

Wallingfo rd CT 06492 L,;~"';:"':'=~ ...J

I would like to offer my help to
anyone needi ng help with home brew
equipment, t ube o r so lid state, and
antennas and antenna tuners.

Accord ing to lo nq-standinq policy,
73 Magazine makes a continual effort
to match those in need of technical
help or instruction with those who
feel t hey can offer it . If you find
yourself in one of these two cate
gories, please do you rself and amateur
radio a favor by contacting Ham Help,
73 , Peterborough NH 03458.
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stack

lines:
camplete

of the following
• ITC MULTI-2000
• ATLAS
• VHF ENGINEERING
• STANDARD
• REGENCY
• BOMAR CRYSTALS FOR 2MTR FM
• 73 MAGAZINE PUBLICATIONS
• OST PUBLICATIONS
• EMERGENCY BEACON
• NEWTRONICS
• TEN-TEC

Largest inventory of used equipment in the Boston area.

NEW ENGLAND'S FRIENDLIEST HAM DEALER

Radio Electronics
386 Main s-., Medford MA 02155



rOUR HAM TU8E
HEADQUARTERS!

BRAND NEW····FACTDRy GUARANTEED

TOP BRAND Pnpula Receiving Tube Types.
BRAND NEW 75%+ Off List'Factory Boxed.
FREE LIST Available - Minimum Order $25.

•
10
Ihe
"orks

The Oscar Zapper
and

K20AW's Digital
SWR Computer

The Calculating Counter
NOAA FAX System

0-60 MHz Synthesizer
Remote Controlled RF Amp

P/usMOREof

$ 4.25
3.75
4.50
9.00
5.00

18.00
38.00
22.00

COMMUNICATIONS, Inc.
2115 Avenue X
Brooklyn. NV 11235
Phone (2121 646-6300

TUBES BOUGHT, SOLO AND TRADED
SA VE $.1$ - II/Gil .ISS FOR YOUR T URES

MONTHLY SPECIALS

$ 28.00 61468
42.00 6360

120.00 68838
42.00 6939
45.00 811 A
24.00 813
19.00 7735A
18.00 8236

2K25
3-5002
3-10002
4-125A
4-400A
4CX2508
4X15OA
5728

SER vise TilE ISIi /fSTR}' SISCE 1922

WRITE FOR
COMPLETE

INFORMATION
ON ANY OF
THE ABOVE

K

Resale
Net
8.25
8 .95

13.50
20.50

by "ViI/age Twig"
2100X·2

SWR
Bridge
Large

Meter·
Sloping Panel Cabinet · Rub

ber Feet · Keep in Antenna
line up to 1 Kilowatt

$29.95
900X-2

Wattmeter
Measurs RF

in 2 ranges 25
and 250 watts.
52 Ohm input.

$29.95
1700X·2 Vertical/Hori·
zontal Antenna Switch
Allows operator to select
anyone of 3 antennas or

dummy load. Two Antennas
can be switched in
simultaneously. New

Sloping Front Console Cab.
12.95

E

Dimensions
6 % x 315/32 x 7 1/16
5 1;8 x 5 1(1 x 4 (Blank Panel)
4 3;. x 7% x 11 W/Handle
ll ~ x 6~ x 12 3;.

HA "'''''l

L

"E"
"HA"
"K"
"L"

Model

tiL"
package enclosure

"Shadow Box" machined

Meter 0 .1 MA with: 2·5 0 239. 1 - Pilot
Light, 3· Rocker

to fit " L" box Switches, and 2 - Knobs
ppd. 5.00 pkg. 29.95

APOLLO PRODUCTS

APOLLO PRODUCTS

450X·S Antenna Switch
3·Position Sl ide Switch

Low Loss . Walnut·grain
Finish chessts . Gold Cove r

$5.95
700X·2 KW Wattmeter
Dummy Load Wattmeter f or
52 O'rm Input. Measures RF
in 4 ranges to 1000 watts .
Measures modulation per

centage on calibrated scale.
Portable.
$124.50

BOX 245 . VAUGHNSVILLE, OHIO 4 5893 - Phone (4 19) 64&3495 . Evening Phone (4 19) 64& 3495

1500X·2
Rotary Antenna Switch

Single pole. 3 position An
tenna Switch • Low SWR •
Use up to 30 MHz. 500
Watt handling capacity.
Sloping Front Console Cab.

$12.95
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Bob Lindecran rz K7PVZ
14609201 Avenue S,E.
Renton WA 98055

So You ant

front - to - Back Ratio?

Fig, 1. End view of 3 reflectors. No te : The above
spacing resulted in very, very good front-to-side.
and ttont-to-beck ratios.

All three reflectors are the same length ;
the spacing of the reflectors was very critical
as far as front-to-hack ratio was concerned
until I arrived at the spacings as shown in the
illustration.

REFLECTOR
17'a"

VEN ELE .
o·

TtiE ) REFLE CTORS ARE ALL
THE SAME LEN GTH 17 'S ".

a OOM 10' SEC TIO N 01' TV MAS T
FOR SPACI NG OF 2 REFLECTORS

,_ !I'lO' ... " 'I ' !I' I 0" -
__ 4' Ir • " 4' 11"_-

OR '
I~' I

__ 4' ff -,' _ 4' a" _

or
1!I'4'

,- 4' 6" - " 4 '6" _

02,,'
'_ 4' ~,~ o:..- " -,Il'!I , ~""

ca
14' ''"

,_ 4'~·_ " ~!I" -.

"14'10"

N

I

• I
I

•
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I
••
~

" -.
-, IN

••'<
I
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t
••
'<
I

l !
. I

I t all star ted on the drawing board wit h a
5 -el em ent , widespaced beam - from

there to six; then the idea struck me to add
two more elements - why not two reflec
tors. This started to get me in the ballpark .
After tryin g a number o f different spacings,
and receiving reports from near and far on
the changes, I arrived at the present design.

I ran severa l constant checks with
K7UWZ, Renton WA, W7WDZ , Bainbridge
Island WA, an d W7BVV, Salem OR. All
reports revealed a front-to-hack ratio of 48
dB with little o r no signal off the sides.
Subsequent worldwide reports have been
outsta nding. I knew this was wh at I was
looking for.

The elements are 7/8 and 3/4 inch alumi
num tubing . The boom is three 10 foot
sections of 2~" diameter aluminum. Each
end is threaded so they can easily be joined
togeth er with a coupling sleeve .

The driven element was cut and tuned for
29 MHz using a grid dip meter at the
element with the gamma disconnected. This
is one thing that most hams don't do , and
this is the most important part of the
antenna - to get tha t driven elemen t on the
resonating frequency . After the co nnectio n
of the gamma to the beam a nd su bseque nt
adjustments , the swr at this frequency was
l.l: I. The rest of the elements were figu red
from the antenna handbook for 29 MHz.
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There is never a charge to t he buyer for our
ser vice.

The seller pays 10 % of the asking price upon
the sale of the EqJipment. If no sale is made.
the seller payS not hing.

BlIYERS ~ SELLERS
ham radio brokerage

Now Two Great Ideas
'" Got Their Start In Boston
r-,

.. .K7 PV Z

The mast for the two reflec tors IS a
10 foot section of TV mast mounted to the
boom m the same manner as the boom IS

mo unted to the mast.
The spacing be twee n the reflectors and

the driven element IS .22 wave length, and
spacing between the driven elemen t and
d irector I IS .1 7 wavelength; the remaining
direc tors are evenly spa ced 4 '9" o n the
boom.

The boom length is 27'S" and each end is
supported wit h nylon co rd to a cen te r mast
to kee p the ends fro m droo ping.

The antenna is 57' above the ground, and
mounted on a crank-down, tilt-over to wer.

The gamma IS out of the an tenna hand
book.

One other experiment I ran was to extend
the boom another five feet to add a ninth
element (director). By doing this the results
were about the Same as with the eight
elements - practically no improvement.

With a little extra effort , you can be on
the air with a high power signa l runn ing QRP
power.

or write
ElUYERS fa SELLERS
Post Office Box 73
Boston, Mass. 0221 5

call
617-536-8777
W F Sun 12 1'ffl-6pm EST
TTh Sat 6pm - 12am EST

10 to sell: Call '" wnte with . list of whet you

[

'..have to sell and how much you want for each
item. Include sellal no.s. age. cond ition. etc.

to buy: Call us . We'll put you in touch with
someone sell ing what YOtJ'(e looking for in
your vicin i ty,

~.., ,

h!! 8000 """",.,,, .60 CD4001 ."1'092H ." CD4010 .60
1'095N .'0 CD40l) 1 . 45
f'097~ ." CD4010 1 .)5
1' 12)'1 1.55 CD40l'7 2 .75
SlJOlf 2. 10 CD4020 i. sc
S210" ) .10 CD402.2 2.45
e211N 1.95 CD4049 1.25
l!212H 2 . 50 CD4050 1.25
1l214N 1.75 74C1572 .10
1l220N 1. " 74Cl62 ).00
822) !f ' .00 74C16) ). 15
e225!!' 2.50 74CI6.4 r.sc
e 2JQN 2 .50 74CH2 5 . 00
!WIl!~ 1 . 10 74 C19) 5 . 00
l!470Y ." 74C195 3.00
8520N 1.20
859!!N 4.90 '"8599N ' .00 0014D ' .008612..'1" 2.00 OO14CD 4.0086lJM ." 0151CD 4. "8640H .'0 ciaecc 4. "

""" 2.00
f1P I ON .'0
llllllN .., 900" .2l
l'l812H .'0 """" .2l
el'l22!f 2.60 9000' .2l
"JON .'0 900" . 2l
Pl'lJlN 2 . 55 """ .2l
U 32N 2 . 55 9024J( . JO
l'.8J)1l 1.15 9300H .90
8!!J5H 1.00 9J2J.N 1.)0
!lll)6!f .'0 95 0)N 1.00
8837!!' 1.45 ""'" 1. 00
8S'jJN ." "07' 1.50
"864M 1.95 9528N 2. 90

88"" 1.)5 953'''' 4 .50
ell95N 1.00 9 5811i I; •25

95821i 1.50

"""" .~5 96011i .45
q002N .2l 9602N ..,

1. Add ')Of f or post.ag~ • handl1ns on ord..n WIder no.
2. All i t~., g\IInnt.aed. 3. Spee Sh"~tI 25.. each,
3. snm YO\lJl. ORDFR ALOI«> \jlTH CHFCI CIl HOIWT CIUlFR 'to: io'URNU ,

P . O. 80. 1) 07 , Col t on , CA 9232J. (C,li f . resIdent, inc lude 6S tax )

~ WEIRNU
PO BOX 1307 COLTON , CALIFORNIA 92324

7Ll26 .75
74D2 2. 11 5
7411.1 1.10
71.11.5 1.10
7415 1 1. 25
71.1 53 1.45
74155 1.25
74151 1.40
71.161 1.60
71.16.2 1.1. 5
11.163 2 .40
1416i. 2.40
141 70 a.so
7417 ) 1.70
74174 1.85
71.175 1.f15
1I. l n . 1l5
7411'0 . 9 ~

7 1.11152 .25
71.1 1"9 ) .00
11.1ClO 1.50
71.191 1,50
n l 't l 1.7 5
11. 1q ) 1,25
71. 19 5 1.00
71.1% 1.25
71.19ft 2 .20
74-200 7.00

74laO .)0
7LlJ2 .:;0
7410 ) . 15
74lO4 .'~
7411 0 . 30
7412:l . ' 5
7411''l • JC ,....;;;;;;;;;;....:;;::..------'----'-;;.....;;;;..-.:::;:::;:;....;;;:..-,
7L11.~ l.~O

7t.l5l . ' 0
74154 . )0
74155 . 40

7499 .:nIES

Inflation-FIghtIng

71.00 .20
71.01 .20
11.02 .20
71.1)3 .20
7406 . 45
7410 . 20
741) .75
7410 . 1.5
71.17 .1.5
71.20 . 20
7/,,75 . 35
7U6 .:;0
71.)0 .:;0
74J2 .25
7437 . 45
7I.3e . 1.5
7/"JQ . 4 5
7440 .20
741.1 1 .00
7JJ,.2 . ~

7I.J.l 1.00
741.5 . 'l5
7J..J.6 1.15
7I.J.e 1.1 5
71.50 .25
71.51. . 35
71.1<) .2~

71.'12 . 1.0
747) . 40
71.71. .I.~

71.75 . 7 5
7476 .'0
1I.PJ 1.10
71.Q2 .oo
71.'n . QO
7 ..~ .sc
74100 \. .0;0
74107 . 45
71.122 . 50
"12} 1.00
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PRICE - $2 per 25 words for non-com
mercu l ach; $10 per 25 words for bus
iness ventures. No display ads or agency
discount. Include your check with order.
Deadline for ads is the lst of the month
two months prior to publication . For
example : Ja nuary ls t is the deadli ne for
the March issue which will be mailed on
the 10th of February.
We will be the judge of suitability of ads.
Our responsibility for errors extends only
to pri nti ng a correct ad in a later issue.
For $1 extra we can maintain a reply box
for you.

MANU FACTURERS, Distributors!
The Memphis Hemfest w ill be b igger
than ever. The dates are Saturday and
Sunday October 4 and 5 . Best toea
tion possib le - State Technical f nsti
tute . Inte rsta te 40 at Macon Road.
Security . Contact Chairman , Harry
Si m pso n W4SCF , Box 27015,
Me mphis TN 38127, p hone (90 l)
358·5705.

TWO PLASTIC 1I0 W I:RS 1'Rc"'E
and disp lay 40 aSL's fo r $1 .00 o r 7
holders enhance 140 cards fo r $3.00
- fro m you r Deale r, or prepaid d irect :
TE PABCO, Box 198 M, Gallatin, Ten
nessee 37066.

R·390A/URR - like new, recent over
haul with manua ls and co nnecto rs.
$500. WA lTEJ 603 880·2788 days.

AN/FGC·20 - RTTY TT-l 00/ FG
Kleinschmidt printer, like new, with
table, 60, 66, 75, 100 gears and
manual. $ 150. WA1TEJ 603
880·2 788 days.

STANDARD 830L·3 Hi-bend 3 c hen
nel 2 Watt HT less accessories. $100.
WAlTEJ 603 880·2788 days.

SNOOPERSCOPE M·3·20KV infrared
see-in -the-dark telescope in excelle nt
vvorking co nd it io n with power supply.
5150. WAlTEJ 603880-2788 days.

HA LL OF FAME HAMFEST and
auctio n rai n o r shine, Aug 3, 19 75,
Canton , Ohio. Come to Canton for
football's greatest weekend . Satur
day's activit ies - pa rade, en sh rine
ment, NF L game Cincinnati vs Wash
ingto n. Sunday - hamfest and auction
a t Stark County Fairgrou nds. Mai n
prizes - ICOM 230 - Hall ic ra h ers
FPM 300 - Standard 2 mtr hand held .
Motel and camping space available.
C a ll WF8HOF 146.19/79 or
146.52/52. Further information write
WA8SH P, 73 Nimi shillan St. , Sandv
ville , Ohio 4467 1 o r ca ll W8SWB
12 161 455-44 49.

WANT ED - Make , r""odel and Serial
number of stolen ham gear for big list.
W7U O, 3637 West Grandview,
Tacoma WA 98466.

A N/U RA-8 A comp lete RTTY
d iversity grou p : 2 CV-89 A/U AA-8 B
conve rters, CM-22A/U RA·8B com par
ator, MT·719/UAA-8B cabinet, COil

nectcrs and manuals all like new.
5250. WA lT EJ 603·880-2788 days.
SWAN, CushCraft at p rices I dare not
pu b lish. Cal l o r wr ite W0N GS, Bo b
Smith Elec tronics, 1226 9t h Avenue
North, Fo rt Dodge IA 50501 . (515)
576·3886.

Continued on poqe 151

CURTIS KEYE
CHIP 8S~W $7.

---.~

8043; Conly, 51l-Up group rate . _ $ 1!95
8043-1; IC, PCB, Manual ... • . .•... ..• $ 24.95
8043-2; SemHlt S 4g,

Add lor air postage and handling $ 1
(See Feb 75 CO and Apr 75 HR articles)
1<84200 Keyboard Keyer (Oct 74 OS1) ...
EK420/KM420 Keyer/Memory (Oct 73 OS1) $439
EK430 CMOS Keyer (uses 8043 chip) .. .. $12 .
IK44lJ Inslruclokeyer (Jun 75 "73") ...•. $224.95

CURTIS ELECTRO DEVICES, Inc.
(415) 964-3136

Box :4090, Mountain View, Cal . 94040__"-,

· SELF·COMPL ET I NG DOTS AND DASHES
·I NSTA NT ST ART WITH JAM PROO F SPACING
" BUlLT·IN SIDETON E
"5-SOWPM
"OPERAT ES ON 5-12 V dc
"FOR G RI D·BLOCK AN D CATHODE KEYING
"SIZE; 2.3 l( 3 .5 INCHE S

(WI reside nts add 4 % sales tax)

DGM ELECT RONICS
787 Briar Lane, Beloit, WI. 53511

~~OS ~~~
0" ¥-~

ASSEMBLED PCB
$24.95 ppd

KAUFMAN BALUN
with or
without
BALUN

1:1 impedance
match-

new and im proved
molded plastic

I

KAUFMAN INDUSTRIES
BOX 817

REED S FERRY, NH 03054

KAUFMAN
water ti ght
BALUN

3 Kw PEP
4 Ounces
Ql Ferri te

Patent No. For di poles,
0 21 9106 bearrts, inverted "V", and quads

KAUFMAN Center Imw lator with BALUN $12,SO poalpaid USA
KAUFMAN Centor Inwlator without BALUN 7.50 poatpaid USA
Dragon Fly an lenna construcecn sheet and drawing $2.50 pcntpaid USA

COMMUNICATIONS
SPEC IALISTS

P.o. Bo lt 153 , Brea CA 92621

• Comp alible wi t h all sub audIble tone sySTemS such as
Pr ivata line, Ch annel G u ard, Q u iet Ch an nel . e tc .

• Glass Epo><V PC B , silicon tran sisto rs. and tantalum electro
l y t lCs used thro u ghOu t

• Any m,n i'iIIu re d ual co il eo n t a<:: t le ss r eed may be used
(M o t o ro la T L N 6 8 24A , T L N 6 709 B _ B ramco R F 2 01

• Powered b y 12vdc @l3 m a
• Use o n an y to ne frequency 6 7Hz to 250 H l
• M iniatu re in si ze 2 .5 l( . 75l( 1 .5 " h igh
. W ir ed and tested . , ., . . , $ 14,95
. C o m p le te less r eed (A vai l ab l e in 33 freqs for $11 ,50 eal
• Ou tpu t 3v RMS si newalie . l o w dist o rtia n
• Pos-tpaid - C al if . r esidents add 5% sa les 18><

MIN IATURE
SUB-AUDIBLE
TONE
ENCODER
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Model 405 Linear

~.• • • •

Argonaut

SPECIFICATIONS

ARGONAUT. MODEL 505
GENERAL: Covers all Amateur bands 10-80 meters. 9 MHz crys
tal f ilter. 2.5 kHz bandwidth. 1.7 shape factor @ 6/50 dB points .
Automat ic sideband selection, reversible. Solid state design . Per
meabili ty tuned circu its. Seven plug -in c ircuit boards. Direct fre
quency readout. Vern ier tuning . Dial accuracy ± 5 kHz (slightly
more at 10 meters). Drift less than 100 Hz. Power required 12-15
VDC @ 150 rnA rece ive, 800 rnA transmit at rateo output . Con
struction: aluminum chassis . lop and front panel, molded plastic
end panels, Cream trent panel . walnut vinyl top and end trim.
Size: HWD 4 V2" )l. 13" x 7". Weight 6lbs.

RECEIVER: Sensitivity less than Y2 uV for 10 dB S +N/N " 5"
meter. AGC, Offset tuning . Tuned MOSFET RF amplifier and
mixer. Audio distortion less than 2% . lruemat speaker. Head
phone/ external speaker jack.
TRANSM ITTER: 5 watts input power. Broad band final amplifier
elim ina tes tuning , 50-75 ohms output impedance. Press -to-talk.
Instant CW break-in. SWR bridge. Integral TVI filter. CW sloetone.
Integrated ci rcui t balanced mod ulator. Automatic CW offset of
approximately 700 Hz, Shaped keying .

LINEAR AM PLIFIER, MODEL 405

Covers all Amateur bands 10-80 meters. 50 watts output power,
continuous sine wave. Broad band design eliminates tuning . less
than 2 watt s of drive required. RF wattmeter. SWR meter. Exciter
actuated antenna changeover. Front panel T/R time delay con
trol. Individual band-swilched low pass filters, TVI filter. Two
plug -in circuit boa rds. Computer estimated life of output tran 
sistors 25.7 years . Power required 12-1 5 VDC @ 8 A, max. Con
struction: aluminum chassis, top and front panel, molded plastic
side panels. Cream front panel, walnut vinyl top and end trim.
Size: HWD 4 Y2 " X t" x 8" , Weight 2Y2 Ibs.

Radio Electronics
386 Main St., Medford, Mass. 02155

617-395-8280
NEW ENGLAND'S EXCLUSIVE DEALER
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from page /50

FB CONDITION SBE-34 ACDC trans
ceiver $195. HRT·2 Regency HT W-4
rocks, cost $ 200 plus. (Sell 4 $ 145 .)
Kenn y , 455 -41 st Ave., S F
41 5-386-631 3 . Hot Water 17A with
FM·adapte r 2m transceiver. Visit Sing
apore ... the best Country in the
WORLO.

ssrv MONI TOR. W6MXV. PC
boards facto ry checked, with extra 7"
CRT and 2 cassettes - $85.00 - you
pay sh ippi ng. WA4TST, 507 Pinecone
Stree t, Waycross GA 3 1501.

TECH MANUALS - $6.50 each:
R·220/URR. SP·600 JX. UsM·1 59.
GRR-5, UR M-25D. Thousands more
available. Send 50li (coin) for large
list . W31HD, 7218 Roanne Drive,
Washington DC 2002 l.

FOR EIGN LANGUAG E cassettes. 2
- 60 minute quality tapes per set.
Fre nch, German, Italian, Spanish . $6 a
set, 4 sets $20. Royal, Box 2174,
Sandusky, Ohio 44870.

CINC INNATI HAM FEST: 38th
annual - Sunday, September 2 1,
1975 at the New Stricker's Grove on
State Route 128, one mile west of
Ross (Venice). Ohio. Flea market,
contests, model airc raft flying, food
and beverages all day. Adva nced
t ickets $7 . covers everything; $8 at
gate. For t ickets or further informa
t ion : Carl J. Dettmar W8NCV . 8630
Caval ier Drive, Ci ncinnati OH 4523 1.

FM RECEI VE R, preamp, scanner,
UHF converter kits. Hamtronics, fnc.,
182 Belmont, Rochester NY 14612.

WARREN HAMFEST! Sunday,
August 17, Yankee Lake, Ohio. On
At. 7. five miles north of 180. Dealers'
displays. Swimming and picnicing.
Gian t flea market (Vendor's fee:
$1.00 plus reqistrationl. A $3.00 regis
t ratio n includes: Door prize. Main
prize, a nd XY L t ickets. More info:
Hamfest , PO Box 809, Warren OH
44482.

WANT ED used Bruel and Kjaer audio
test equipment measuring amp,
spectrometer, pistonphone, hearing
aid test box, chart recorder. Contact
Bob Sumption, Berrien County Day
Program for He a ring Impaired
Children, Sylvester Boulevard, Berrien
Springs, Michigan 49 103.

STANDARD 840ZA carrier squelch
pocket paging receiver, like new, now
on 154.19, with charger and spare
niced. $125. WA1TEJ 603880-2788
days.

VERY INTERESTING! Next 5 issues
$1. " The Ham Trader," Sycamore IL
60178. (Ask about our " HAM EQUI P·
MENT BUYERS GU IDE" covering
receivers, transmi tters, transceivers,
amplifiers 1945-75. Indispensable!)

FOUNDATION FOR AMATEUR
RADIO annual Hamfest Sunday, 19
October 1975 at Gaithersburg Mary·
land Fairgrounds.

GE - PREPROGRESS 450 MHz base
station transmitter with oven and
power s upply, 12 Watts out,
4ET 19A1 . $25. K. Bassett, 1124
Wood row Ave., Waynesboro VA
22980.

POLICE AND FIRE Scanner Specia l
- Regency ACT - R - 10 H/UU 10
channel 3 bands, combined addc 10
free crystals included 5169.00 pre
paid , dea ler inquiries invi ted, Four
Wheeler Communications 10-F New
Scot land Avenue, Albany NY 12208.

Continued on page /54

,

some people
talk power-

we
deliver it.

VH F Class C
Power Amplifiers

• Superb Craftsmanship
• State of the Art Performance

• FuJI One Year Warranty

MODEL P15Al - 1-3 W in put 12·2 5 w o umut.
13.6 V a t 2 Amps $5 5 ppc .
MODEL P50Al - 1-3W in put 4Q...60W o u tpu t.
13.6V at 8 Amps $ 139.
MODEL P50Al0 - 1.5-1 5 W input 12-6 5 W
output . 13 .6 V at 6 Amps $98 ppd.
MODEL Pl00A5 - 2-5 W input 60-1 0 0+ W
output . 1 3.6 V at 14 Amps $ 198 ppd.
MODEL Pl00Al0 - 3-10 W inpu t 60-1 00+ W
output. 1 3.6 V a t 14 Amps $ 198 p pd.

MODEL Pl00A20 - 15-30 W input 7 5-1 00+ W
o ut p ut. 13.6 V at 14 Amps $ 1 55 ppd.

M·Tec:h Engineering, Ine,
Box C, Spri ngf ield VA 22151 (703) 3 54-0573

M-TECH ... The Quality Company

152

NOW THE AMATEUR
CAN BUY COMMERCIAL QUALITY

SSB EQUIPMENT
(Present users include foreign

government agencies)
•
~.

CR'• :.. • •

• e •
@ ••

~

Solid State 2-30 MHz Linear Power Amplifiers

1. CR2 50AA: 250 to 400 Watts P.E .P. input
power w ith as li ttle as 2 to 5 Watts drive ,
12VDC. $299.00

2. C R500AA: 500 to 700 watts P,E.P. input
power with as little as 4 to 10 watts drive.
11 51230 V AC $599.00

Also 20 wan P.E .P. Walkie Talkie . 400 to
60 0 wan monobanders, receivers and multi 
band t ra nsce ivers, VHF-FM Mobi le base and
re peaters. We accept Master Charge, Ba nkAmer
ic ard or certif ied c heck on ma il orders. Please
include c ha rge c a rds accoun t n umber a nd expi r
a t io n d ate ,
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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 a llows the use of la rger channel num bers which may be

v iewed from the left side or r ight side by reversing the w indow posi t ion and install ing a new
dial . (optional at nominal cost )
Inside is the same high quality radio const ruction and engineeri ng that has made the IC-22 the
most reliable , most popular two meter crystal control led set on th e market.
When vou join 22 channe ls of capaci ty (live supplied ) with the unexcelled performance of
helical RF filteri ng in the receiver front end then add solid state T·R switching you get one
great radio for your mcnev. All the great features that made the IC-22 so desired are sti ll
there tncludmg . 1 wa tt/l0 watt switch option , tr immer capacitors on both recei ver and
tra nsmitte r crysta ls plu s a 9 pin accessory jack with the discr iminator already wired for
frequency calibration

New and Used Equipment

RADIO S.,ORE
59t h & South Penn, Oklahoma City, Oklahoma

See us at Oklahoma Ham Holiday and State A RRL Convention Aug. 2-3
South Gate Inn 1-35 at S.E. sts!
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from page /52

M EMPHIS is beau tifu l in October!
The Memphis Hemtest. bigger and
better than ever, w ill be held at State
Technical I nstitute, Interstate 40 at
Macon Road, on Saturday and Sunday
October 4 and 5. Demonstrations,
displays, MA RS meetings, flea market ,
XY L entertainment, prizes. Informal
dinners Sa tu rday night. Dealers and
distributors welcome. Talk -in on
3980, .34·.9 4 and MARS. Con tact
Harry Simpson W4SCF, Box 270 15,
Memphis TN 38127 or telephone
19011 358·570 7.

FOR SA LE: Clegg 66er BRAND NEW
6 meter 117V ac & 12 V dc. Built-in
P.S. and Manual. $120 + UPS. Heath 
k it SB30 1 w/fil t ers, SB600. SB401
w/xtal Pack & Manuals Mint 5460.00
+ sh ipp ing. Henry 2K·4 linear amp
console mint 5585.00 + shipp ing. J.A.
La Torre, P.O. Box 521 G, Lawrence
MA 01 842.

F.R .R.L. HAMFEST - August 17th .
U.S. Rt. # 30 East of Aurora, I ll.
Phillips Park - Picnic - Zoo - Family
Fun. Advance Donation $ 1.00, $ 1.50
at Pa rk , S.A.S.E. to P.O. Box 443,
Aurora, 60507. Two Grand Prizes and
many others.

NO DX asLs? Try ham sentences in
54 languages on your card ! " K3CHP's
oX as L GUI DE," $3.95. Joe
Mikuckis, 6913 Furman Pkwy., River
dale MD 20840.

WA NTED : Fu l l correspondence
course of compu ter digitals and ICs
f rom someone who has moved up in
the f ield. State price. Cyri l Lievestev.
142 Brightman St ., Fall River MA
02720.

FREE , 8 EXT RA CRYSTA LS of
your choice with the purchase of a
new ICOM IC-22A at $249. With the
10 crystals whi ch come factory
installed in the IC ·22A, th is gives you
a total of 18 crystal s! For equally
good deals on Kenwood. Drake.
Coll ins, Ten -Tee. Swan, Atlas, Mi d
land. Standard, Regency, Tempo.
Alpha, Genave, Hv-Geln, CushCraft.
Antenna Specia lists, Hustler, Mosley
and others, write o r call HOOSI ER
ELECTRONICS, you r ham head
quarters in the heart o f t he Midwest,
and become one o f our many happy
and satisfied customers. Hoosier Elec
tronics. P.O. Box 2001. Terre Haute.
Ind iana 47802 (812) 894- 2397.

THE ORIGINA L FM Hamfest Aug. 3,
1975, near A ngola, I nd . Free flea
market, picnic gro unds, swimming,
b o at ing ava i la b le. Talk -in on
146.1 6-76. 146.94. For information
co ntact For t Way ne Repeater
Association , Box 6022, Fort Wayne,
IN 46806.

WANTED : Mobile telephone equip
ment such as Delco, GE, etc. Also
heads, decoders, duplexers. Greg
Hyman, WA20TG, 19 Sicard Ave.,
New Rochelle, New York 10804,
19141636·2494.

GP L TELEV ISION SYST EM,
PD150 camera with lens and book , 18
inch Conrac monitor. 5 140. K.
Basse tt, 1 12 4 Woodrow Ave.,
Waynesboro VA 22980.

WANTED to buy TR IBAND
AN TENNA. FOR SA LE - TR1 06 &
V FO $75.00; Clegg FM 27B & AC
5250.00; Clegg Mark II 51 50.00.
Ameco TX62 $40.00. Swan 350/AC
and upper lower sideband adaptor,
VOX, and factory installed V FO. All
guaranteed perfec t condi tion. Duane
Kilbourn, 17100 14 Mile Rd, Battle
Creek MI 49017.

AN OF FER you can't refuse
BUYERS & SELLE RS P. 148.

RA DI O ARCHIVES, amateu r ANEC
DOTE S (then & now) solici ted fo r
proposed (SAS E subsc r ip tion)
monthly PR newsletter. Electron ic
Avocations, 3207 fourth St. N., Mpls. ,
Mn.55412.

TH E 28th ANNUAL Turkey Run
Hamfest and VHF Picnic sponsored
by the Wabash Valley ARA, tnc., will
be held Sunday, Ju ly 27, at Turkey
Run State Park near Rockvi l le,
Indiana. Don't miss the midwest's
finest flea market. XYL Bingo, re
freshments, camping facilities and
park recreation for the kids. A lso this
year, banquet July 26, 7: 30 pm

featuring guest speaker W9NTP, in
park dining hall. Banquet by reserva
tion only , 56.50/person; reservation
deadline July 1. Activities begin 9 am
Sunday, talk·in 146.94 W9UUU/9.
For details, tickets and banquet reser
'lations SASE WVARA Hemfest. Box
81, Terre Haute IN 47808.

HA MFESTE RS 41st Hamfest and
Picnic, Sunday August 10, 1975,
Santa Fe Park, 91st and Wolf Road,
Willow Springs, Illinois, Southwest o f
Chicago. Exhibits for OMs and XY Ls,
famous Swap pers Row. Information
contact John Raiger K9 DRS, 8919
West Gol fvie w Drive, Orland Park ,
Ill inois 60462. Tickets w ri te Joseph
Porady la WA9IWU, 5701 Sou th Cali 
forn ia, Chicago, Illino is 60629.

HP·65 USE RS exchange ideas, pro 
grams, methods. Monthly new sl etter.
Request information and sample
newsletter. Richard Nelson, 2541 W.
Camden PI , Santa Ana CA 92704.

MOTO ROLA H A ND IE ·TAL KIE
WANT ED. Also want accessories,
Sidney Helperin, 5046 Veloz Ave. ,
Tarzana CA 9 1356. (213) 345-6760.

UT·4 - A SCII t o BAUDOT CONV. - AUTO
CW IDER - A K ·2 AFSK - XK -2 X TA L AF SK
- and LOTS MO R E.

CALL OR WR ITE FOR DETAILS AND PRICES

c;I Electronic Development, I nc., P .O.
~ • Bo x 95 1, Salem, O re gon 97308 (503)
..- 399·9660.

TELETYPE500 MHZ PRESCALER
Extend the range 01 your present freq uency counter
10 measure through 500 MHZ (typically 525 MHZ).
Works Into any standard counter rated for 5 MHZ or
higher . A must tor work on 2 meters. 432 MHZ and
commerct at high bands .
• ' 50 my senslflvlty
elnput oyertoad protected
- SO ohm Inpul Z
.Sm. 1I s ize

2 3/ 4 Jl 2 1/8 Jl 1 5/ 8" "-10 _

eBNe connectors
-Divide by 100 or 10
-light b lue CIS.
-Model PI 2A S99.95
Prescarer 1$ Shipped assembled. tested ana ready 10
operate. Complete With tme cord power suppl y

DAVIS ELECTRONICS
636 Shpfldan 0 , . Tonawanda, N Y 14150 716 874 5848 9
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CALG ARY A LBERTA
AUG 1-3

Century Calgary Amateur Radio
Conventio n - CAR F National and
A RRL Canadian Div ision Convent ion.
Speakers include astronau t Dr. Owen
Gamet K5 LF L lSkylab 3,24.4 mega
miles in 59 1/2 day s orbit ing Earth),
Martin Laine OH2BH - OX, Larry
Kayser V E3QB - AMSAT . Lew
McCoy WllCP - ARRL - quads and
humor, Dr. F. Green VE3rQ -- D.D.C.
- on interference. Or. J . S. Be lrose
VE2eV - D.a.C. - antennas, Dr . E.
Hara - D.D.C. - f iber optics. Bill
Porter W3AAC·K 1YPEIVE3. US
Ambassador to Canada, has al so been
invited .

Pre -registratio n $5 t il end o f June;
registrat ion at door $7.50 starts at
noon August 1. Vario us spec ial
interest breakfasts, luncheo ns and
tech sessions Saturday. August 2. 8an
quet $14.50 with K5LF L talk . Tech
sessions Sunday also . T he conven tio n
will be hel d in the Calgary Inn ; rooms
ava ilable at 1973 rates (5 20 ·2 5 com
pared to 530-381. Camping avai lable
north and west of town . Info wr ite
Convent ion ' 75, Bo x 592 , Calgary,
Alberta T2P 2J2.

TEMP LE TX
AUG 1-3

The Texas VHF-FM Society will
hold its Summer Convent ion 1975

Aug 1, 2 and 3 at The Ponderosa Inn
in Temple, Texas. Th is year 's co nven
t ion will be the best ever w ith the
featured speaker Mr. A. Prose Walke r,
Chief of the Amateur and Citizens
Division o f the FCC. There wilt also
be equipment displays, tec hnical
sessions, a swap-test. lad ies activi ties
and many, many p rizes. For more
informat io n co ntact the Temple VHF
Repeater Associa t ion, PO Box 23,
Temple , Texas 7650 1.

WINCHEST ER VA
AUG 2-3

T he Shenandoah Valley Amateur
Rad io Club will present its 25th
Annual Hamfest in Winchester,
Virginia , on August 2nd and 3rd,
1975. The festivi ties start Satu rday
night at the Lee Jackson Motor Inn
with the Soc ial Hour begin ning at 6
pm. Buffet-dinner will be served at 7
p m, after the d inner th ere wil l be
guest speakers and musical entertai n
ment. Dinner - 56. F leamarket starts
Sunday 10 am ti ll 4 pm. Registration
tic kets are $2 or 55 fo r 3 tickets or
510 for 10 t ickets. For more info rma
t ion co ntact the Shenandoah Valley
ARC, Box 139, Winchester VA
22601.

Continued on page 156
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OUR BEST " H A M" BU Y

I ~~

y <.0 ",,' ' ' ''S "'.1'1. I.'

$22,95*

QUEMENT ELECTRONICS
1000 50, BASCOM AVE.

SAN JOSE, CA. 95128

SWB-2

SWR BR IDGE READS FORWAR D &
REFL ECT ED POWER SIMULTANEOUSLY

' EASY READ' M ET ERS

DUAL 1OO-MI CR OAMP ME TE R MOVEMENTS

LOW I NSERTI ON LOSS SIZE 5 X2X2

MAY BE LEFT IN LI N E UP TO 2,000 WATTS

3 TO 150 MHZ

NEW KIT INCLUDES :

BLADES
SPECIAL ALTERNATOR
CONTROL UNIT
FABR ICATION INSTRUCTIONS

BASIC KIT AS LOW AS :

$147 0 0

1/2 KW
WIND
ELECTRIC
GENERATOR

STANDARD RESEARCH INCORPORATED

p , O . BOX 1291

EAST LANSING . M I C H . 4 8 823
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OK LAHOMA CITY OK
A UG 2-3

The Oklahoma Ham Holiday and
State ARRL Convention will be held
Saturday and Sunday , August 2 a nd 3
in Ok lahoma City OK. In addit ion to
the largest fl ea market in the South
west, the program will include special
programs, technical seminars, equip
ment displays. MARS meetings and
unique activ ities for the XYL. For
informat io n and advance registration
wri te Ok lahoma Ham Holiday, P.O.
Box 20567, Oklahoma City OK
73 120_

UPPER ST CLA I R PA
AUG 3

The 38th Annual Hamfest of the
South Hills Brass Pounders and Modu
lators will be held on August 3rd,
f rom noon ti ll dusk, at 51. Clair
Beach, Upper 51. Clair Township, 5
miles south of Mt. Lebanon on rou te
19. Swap and shoo. picnic space and
swimming for the family. Mob ile
check in on 29.0, 52 simplex and
popular 2 mete r freque ncies. Info rm a
tion and pre-reg istration at $1.50 per
t icket ($ 2 at door) fro m Fred
Schreiber, 181 Cou nty Line Road,
Bridgeville PA 15017.

ANGOL A IN
AU G 3

T he origina l FM Hamfest wi ll be
August 3, 1975, near Angola, Indiana.
Free flea market, p icn ic grounds,
swimming, boatinq available. Talk-in
on 146.16-76, 146.94. For informa
tion contact Fort Wayne Repeater
Association, Box 6022, Fort Wayre
IN 46806_

CANTON OH
AUG 3

Hall of Fame Hamfest and Auction
ra in or shine, Aug 3, 1975, Canton,
Ohio. Come to Canton for footbal l's
greatest weekend. Saturday's activities
- parade, e nshrinement , NF L game
Cinci nnati \1$ Washington. Sunday 
hamfest and auct ion a t Stark County
Fai rgrounds. Main pri zes - [COM 230
- Hallicrafters FPM 300 - Standard 2
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mtr hand held . For more info write
WABSHP, 73 Nimishiltan s-., Sandv
ville OH 4467 1 o r ca ll WBSWB at
(2 161 455-4449_

LEVELLAND TX
AUG 3

T he Ten th Annual Northwest Texas
Emergency Net Swapfest and Picn ic
will be held in the City Park at
Levelland, Texas on Sunday, August
3, 19 75 . Bring you r own picnic
basket . Free registrat ion begins at
0900. Lu nch at 1300. Swapping all
day. T his event is for the ent ire
family . Mobi le talk .in is the net fre·
quency of 3950 k Hz and via the
Levelland Repeater (WR5A FX) , on
28-88.

MONT REA L
A UG3

The Montreal Hamfest will be held
Saturday, August 3, 1975 ,9 am to 5
pm, MacDonald College Farm, Ste.
Anne de Be llevue, PO, on the west
end of Montrea l Island , Ex it 26 o ff
the T rans-Canada Highway . Admission
$2.50 includes prizes, f1eamarket, tech
sessions, exhibits, mobi le cl inic (2 ml
and an International Tuq-o-war. Actlv
ities for XY L and kids. Talk-in
VE2RM (146_401 147_00, VE2PY
146 .88 (English), VE2XW 146.70,
VE2DN 146.7 6 (French), VE2BG
147.06, 146.52 simp lex (both). For
more info wri te Mon t rea l Hamtest c /o
VE2RM lnc .. P.O. Box 201 , Poin te
Clalre-Dorvat . po.

WASHIN GTON MO
AUG 3

The Zero- Beaters A RC will hold
their annual hamfest on Sunday,

August 3 rd , at the Washi ngton,
Missouri city park . Free pa rking, auc
t io n, and bingo fo r t he XYLs. No
admission fee o r fee for parking in the
t raders row. Many prizes inclu ding
IC-22A, station accessories, books and
a handmade quilt . For info or t ickets
co ntact Kevin Weiskopf WB0MNP, or
Zero-Beaters ARC, WA0 FYA, Box 2 4,
Dutzow MO 63342.

RENO NV
AUG 9

Nevada Amateur Rad io Associati on
w ill host t he annual " Sierra" Harntest ,
August 9th, at the California Build ing,
Id lewild Park, Reno. Nevada. Pre
regist ra t io n, $1 0 . For information,
contact NARA, P.O. Box 2534, Reno,
Nevada.

FLOURTOWN PA
AUG10

The Mt. Airy VHF Radio Clu b (The
Pack Rats) will hold their 19th

Annual Family Day & Picnic on
Sunday, August 10, 19 75 (rain date
August 17th) at the Fo rt Washington
Sta te Park , Flo urtow n PA. The Dela
wa re Valley chapte r o f OCWA will
aqarn jo in u s in the fest ivit ies. All
hams and their families are co rd ially
invited . Games and entertainment,
free prizes to the kiddies, free soda.
Talk -in o n 52.525 MHz FM - 146.52
M Hz FM - 222_98/224.58 MHz FM
repeate r. Regis tration 52 per fam ily .

WILLOW SPRINGSIL
AUG10

T he 4 1st Hamfest and Picn ic will be
held Sunday, August 10, 1975, Santa
Fe Park , 91st and Wolf Road , Willow
Springs , Illinois, Southwest of
Chicago . Exh ib its for OMs and XYLs,
famous sweepers row. Information
contact John Raiger K9 D RS, 89 19
West GoUview Drive, O rland Park,
Ill inois 6046 2. T ickets w ri te Joseph
Porady la WA9lWU, 5701 Sou th Ca li
fo rnia, Chicago IL 60629 .

HILLIARD OH
AUG10

The Central Ohio Rad io Club, lnc.,
will sponsor a Flea Market Hamfest
Auction to be held Sunday , Au g.J st
10, 1975 from 8 am to 6 p m rain or
shine at the Frankl in Cou nty Fa ir
grou nds, Hill iard, Ohio (just west of
Colu mbus}. Flea market, free au ction,
ma in prizes: Mi dland 30 Watt 2 mtr
FM Mobile u nit, Model 13-505, 12
ch., Regency 2 Watt 2 mtr FM hand
held unit . Door prizes, XY L prizes,
refreshments. Ent rance and registra
tion - one 0) ticket @ $2/person
{inc ludi ng all prize d rawingsl. For
more info write CO RC, Inc., P.O. Box
23, Delaware OH 4 3015.

NEWBURGH NY
AUG 16

Mt. Beacon A.R.C. 3rd An nual
Hamfest , Saturday, AU!1Jst 16, 1975,
8 am to 6 pm at Stewart Airoort,
Newburgh , New York. Inside Hangar
E. Flea ma rket and auction , door
prizes, free parking. Rain or shine.
Talk-in on WR2ABB 37/97 , 94 and
52. Ad missio n: S l.00, tai lgat ing st .
u nder 12 admi tted free. For advance
tickets write : Marty Iro ns WB2TB I,
4 6 Magic Circle Drive, Goshen, New
York 10924 .

MIDDLEFIELD MA
AUG 16-17

Many act ivit ies a re planned fo r
both days of the NOBAR C Hamfest,
August 16-17 , at the Middle fie ld Fair-
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grounds, Middle fie ld MA. Talk-in on
3 1/91, 43/0 3, 52 simplex, 34/94 ,
52 .525 and 223.50. Admissio n
$3.00/adult or $5/famil y. Flea market
parking $ l /car. For fu rther info, con
tact Don Hunt ington WA 11 0J, 11
Sullivan Dr., Granby CT 06035.

DECATUR AL
AUG 17

The Decatur Amateur Radio Club
will host the No rth Al abama Harnfest
in Decatur, Alabama o n Sunday,
Au gust 17, 1975. Location is t he
campus of Calhou n Junior Co llege at
the Decatu r-Athens Mu nic ipal A ir·
port. Doors w ill open at 8 am. Ticke ts
$1.00 each will be available at door or
in advance f ro m Ken Hixon WB4NLN,
P.O. Box 9, Decatur AL 35601. Talk·
in o n 34-94 and 3.965 MHz.

SAUK RAPI DS MN
A UG 17

T he St. Cloud Area Hamfest will be
held on Augu st 17, 1975, at the Sauk
Rapids Mu nicipal Park fr om 1000,
with registrat io n and eyeball OSO,
Swapfest $1.00 per call, refreshments
and door prizes. For info contact
WA00TO.

AU RORA IL
AUG 17

T he F.R .R.L. Har nfest wit l be held
Au gust 17th at Philli ps 'park, U.S. Rt .
No. 30, East o f Auro ra, I ll inois.
Picn ic, zoo and famil y fu n. Advance
donat ion $1, $1 .50 at park . SAS E to
P.O. Box 443, Aurora IL 60507. Two
grand prizes and many others.

Y ANKEE LAK E OH
AUG1 7

The Warren Hamfest will be held
Sunday, August 17, Yan kee Lake,
Ohio, on Rt. 7 five miles north of 180.
Dealers' di sp lay s. Swimming and pic
nici nq. Gian t flea market (Vendor's
fee: $1 pl us req.) A $3 reg includes:
Door prize, mai n prize and XY L
tickets. More info: Hamfest, PO Box
809, Warren OH 44482.

BRANCHVI LLE NJ
A UG 23-2 4

T he 550 Clu b - Oakland Repeater
Associat ion will holds its Family
Pik nik on August 23 and 24 at the
Ha rmon y R id ge Cam p grou nds,
Mattison Road, Branchvi ll e, New
Jersey. F lea market, Door prize
TR22C, bring your own food, beer
and soda provided . Hidden t ransmitter
hunts (bring your handy talkie),
h iking , c o n tests. T a l k - in
147.49·1 46.49 repeat 10·70 & 52.
Camping fee $4 per day, $5 per day
wlwa ter and electr ic hoc k-ups. En
t rance fee $2 per adu lt - $.50 per
chi ld under 12. Checks payabl e to 550
Clu b - mail to : Rick Anderson
WB2QOQ, 53 Garside Avenue, Wayn e,
New Jersey 0 7470 .

BELVIDER E IL
A UG 24

The Bel Rock Ham rest will be held
August 24th in Belvidere, Ill ino is.
Advance regist ration is $1.50. For
more inforrnation contact: Bel Rock
Ha mfest . P.O. Box 1744, Rockford IL
611 10.

MARSHA LLTOWN l A
AUG 24

The Iowa 75 Meter picnic will be
held August 24 at Riverview Park in
Marshalltown, Iowa. Bring your own
table service and a dish for t he pot
luck meal; coffee and soft dri nks are
furnished. No registration fee. For
more in fo con tact Iowa 75 Meter Net,
Mary Keener WA0DAG, R, R. 2,
Cascade IA 52033.

SPRINGFIELD MO
A UG 24

T he Southwest Missouri Amateur
Radio Club will hold its annual Ham
fest, swap meet, and family picnic on
Au gust 24, 1975, at Lake Springfield
Park. Our highly successful mee ti ng
draVIIS over two hundred radio arne
teurs and their famil ies each year.
Please send anv merchandise fo r p rizes

or enquiries to me at the fo llow ing
address: Joe Hargis WB0CIW, Secre
tary, Southwest Missouri Amateur
Radio Club, 3228 N. Wil dan, Spring
f ie ld MO 65803.

LAPORTE IN
AUG24

The LaPorte County Amateur Ham
fest will be held 24 Au gust, 1975, at
the Cou nty Fairgrounds in LaPorte,
Indiana, 60 mi les East of Chicago.
Paved Midway for selle rs, inside t ab les
available. On-site camping with hook
ups. Advance t ickets are $1 each,
$1.50 at gate. Cold drinks and food
avai lable. Contact Dave Nicolaus
WB9AOU, RR7, Box 275, V alpara iso
IN 46383.

SA N FRANCISCO CA
AUG 29·$EPT 1

T he Quarterly NO RCA L DXers
(Nort hern Ca lifornia DXersl gabfest
wi l l be held Labor Day weekend at
t he EI Rancho Inn, 1100 Et Camino
Real, Mi llb rae CA 94030. $ 1 reg. at
door. Emphasis on SWL DXinq. Tech:
nica! sessions, displays, quiz, auction
and free ref reshments. Door prizes.
For more in fo write NORCA L, Rick
Heald , 174 12 Rolando Avenue, Cast ro
Va lley CA 94546.

MONCTON NEW BRUNSWICK
A UG 29-SEPT 1

The Moncton A rea Amateu r Radio
Club will sponso r the A tla nt ic Canada
ARR L Amateur Ra dio Convent io n,
Au gust 29 - September 1, 1975 at
the Hotel Beausejour, Mo ncton, New
Bru nswick. Exhibits, technical foru ms
conducted by ARRL Headquarters
personnel, V HF forum, swap shop,
buffet Saturday night followed by
dance, din ner and entertainment
Sunday night , hi dden t ransmitter
hun t, etc. Talk -in on 146.28 - 88 and
146.52 simplex. For full informat ion,
write: Moncton Area Amateur Radio
Clu b, P.O. Box 11 5, Moncton, N.B .

DIGITAL FREQUENCY COUNTER
5 0 H z to ove r 2 5 0 M Hz - 8 d igi t L E D drso tev
less than 9 0 m V t o 4 5 MH z - less than 25 0 mV
t o 2 5 0 MH z - pac kaged 10 M H z cl oc k - + 1
PPM stabili ty - AC or DC opera tion - w ired
and tes ted. CAL L O R WR iTE FOR D R 1'AILS

A ND PR i CES

em Electr on ic Developmen t, rnc., P.O,

e• Box 95 1, Salem, Oregon 97308 (503)
3 9 9 -966 0.

is al ways l o o k i ng fo r photo s o r ar t 
w ork su i tab le for c ove r use - and the
pay is good.

AU GUST 19 7 5

18 " F A CSI M ILE RECORDERS
F OR SALE

The leading manufacturer of 18"' facsimile w eath er
chart re c o rd e rs is now updating an e"islin g netw o rk to
solid st",te eoulpment. This updating is makin g a va ila b le a
numb.. r of 18 " weather map r ec o rde rs ideally suite d f o r
anvcne ln te re s ted in e xpe rim"nting with facsim il e.

T he ... recordem. wi th sui table receive r and FSK
converter. Can be used t o monito r rad io w ea t h er chart
b rca dcaats as w ell as press wi re p hoto transm;,;sio ns, W ith
Same modifica tions. d ata tram weather sa te llites can a lso
be -ecervee.

Thes.. recorders are reasonabl y p riced a n d availab le on
8 first come, first served basis.

Call or write Mr. Armand D . Boucha rd·

A L D EN ELECTRONI CS & IMPULSE
R ECOR D I NG EO U IPM E NT CO ., INC_

Wash ington Street , Westboro MA 01581
617/ 366-8851
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COAX H A N DBOOK
$3

All abo ut cO.K ial
ca b les, connec tors a nd
app licalions. II 'S all hllte _
pictures, parl n umbers . nd
specificalio .... for a ll ty pes.
, nc l u d as long l hs f a .
different lypeS fo r q uart or ,
ha ll and full wavo feed
lines .

DIGITAL CON T RO L
O F RE PEATE RS

softbound $ 5 hardbound $7
Here's a book for l he

FMe r who wa nts 10 dll$ign
and b uil d a digital r.peate r
control system. Co nta ins
sections on repeate rs, basic
log ic t u nclions, logic
c ircui l design, control
syste ms, suPPOrl circuits,
mob i le installatio ns ,
touch'lone, pl us a spec iel
s e c tto o on a "mini"
re pea l8 r control syst em,

.. STUDY GUIDES
N O V IC E - 5 4 GEN ERAL - $6
ADVANCED -54 EXTRA - $ !J

73 BI NDERS
$'

These b inders IIr. II gorgeous re d and come
wilh the nicest s..t of yellr stickers you've over
....n . T he perfect lhing for"storing yo ur issues
of 73 so t hat t he y won' l gel lo st o r sp ilt o n. or
into the hands of the Jr . Op. Dress up your
shack w ith Ih.... b inders.

Ha m radi o is too gr.at I ho bby for us t o
k..p il 10 o u....lv... Le t' s 1111 lha whole
world aboul il! And w hn better way
t han by sporl ing this a tt raclivi lime
grean b umper sticker o n your carl It's
only 50t! - and it'. phosphorascanl 10
you can .... il .ven II night . Go
aIMad , . • SPR EAD THE WO R Dl Or..
yours T ODAYI

FCC a><arns got you scarad? Frust rated by
Ih.ory fundamentals? There's no ......d 10
worry . 7 ;rs t o u r Licens. Siudy Guidos wi ll he lp
you breeze l hrough any of lhe four lough
e Ka rnsl T ha y are tho O NLY guid&s which cover
A LL l he mat.ria l you will hav. lo k no w . Many
amat.urs find lhat 0 ..... quic k readi ng t h rough
our guidos is enough 10 gel them Ihrough w ith
no sweal.

--

2M FM HAN D800 K

hard bou nd $7
soflbound $5

Contains almost .v.ry COn·
ceivable circui l l hat might b .
need.d for use with a r. pea le r.
All circuit s eKplained in detail.
All aspects covered. f ro m the
operator to tho a n lenna.

1M 2--Mow F"M HI"""-,.. ..._.......-

Style V - Black t y pe , red lig htning bol t

''',~ "'M'..,~-~ .. ,. """"

• three styles
• nso info back
• two colors
• lOW PRICES

PRACTI CAL
TEST
INSTRUMENTS
YOU CAN BUILD

37 si mp le test
inst ruments yo u can
make - covers VOMs,
VTV Ms, se mtco n
ductor tes ti ng uni ts,
dip me ters, watt
meters, and just about anything else you
might need aroun d the test lab and tram
shack. $4.95

VHF P ROJECTS FOR
AMATE U R ANO
EXPERI ME NT E R

$4
A must for t he VHF o p.

Op.ning chapters on operating
p ractic.s and getting sl a rte d in
V HF , bOlh AM and FM.
followed by 58 chapt.rs on
bu ilding usefu l lesl equ ipmenl.
modify ing /lKisting and su rplus
gear.

V/.l

Styl .. W _ Black lYpe , b lue wor ld

"oock b y I'''I'~ lar <k "'"lid! ..

Style X _ Black type, b lue satellite

_.
,, ~....-...._~...".,,,.

liOUIH1l\t fM!l:tlt
lor e'_

SO LIDSTATE
PROJECTS ..

Mo.e t ha n 60 pro jects of
inte rest to anyone in elec·
lron;(;$. The devices range fro m
a si mp le transistor tester to /I

ha m TV rece iv.r. T h is collec tio n
will he lp you become more inti ·
male ly acqua inl.d wilh zen.rS.
Its a n d varactors, etc .

RF burst, fu rcuon .
square wave gener·
ators. variable length
p ulse generato rs
100 kHz marker . i-f
and rf sweep qe ner 
ato rs, audio esc, af/rf si gnal injector, 146
MHz synthesizer, d igital readouts for
counters, several counte rs, presceter. micro
waverneter, etc. 252 pages. $5.95

TI>e... asLs are print ed o n Fine Qualit y Coaled Card Stock and are as good o r bolter t ha n Cil rds
so ld e lse where for ...vera l tifl'llls the price . We Ca n o ffer thi. fan ta. t ic lo w price. b &ca",Sf! we "ga ng
p rint" o rder. betwee n other jobs in our own pr in t .hop which keeps the costs ....<lV down and we
pass tho sav ing. on to you. It you haven't been aSLing "s much as yo u'd like to becaus.. 01 the cost
of ca rds, d o you 'eally ....ve an "Meuse a ny mo re? Gel SOfTll! cards and hel p improve the image of
U.S. Amateurs . Please allow 6-8 weeks for del ivery .

RF and DIGITAL
TEST EQUIPMENT
YO U CAN BUILO

LATEST RELEASES from 73 publications
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!

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 lacl is . if YOU atll an eswre sl't0fJPll'l".
you cen pay 50% more for Brand X Ihan tlllt
subscription prite o f Hotline (a mere $8 PI<
yea r by First Claa M.'I t a nd end up wi th a
newsle tter whic h il abou t hall as big (hal f as
muc h news!.

Hotline overcomes t he IWO month news
delay of 73 Mall6l ine (and all o ther ham
ma!l8zi n ...1 by bringing yo.. the lalesl hot
.-s while il illlil l news.. This pull you in
!hit know o n 11M . ir - over the repeller 
. nd a t YOUr him Club.

atlas
1975 fm
repeater

LISTINGS
BY
STATE
ORDER
TODAY!

Plays on any cassette player 50 you can

practice anywhere anytime!

STILlONLVS 1.50
13', all new REPlOATfR ATLAS is I must for
evcry ~m on Z melen. There are 2,500
re~lten I fOl.l nd fh wo rld (2.000 of them In
Ihe U.S). 'f nd lhis atlas Iis ls l he m I U! Just o ff
the pres.sn, t he 19 75 edition ~ t he moot
.. p-to-dlle !ishn.. yo.. c lJl buy. And monlhly
repeate r updates in the 7) ne wsp a l!ll'1O nWn
sure t h~ t it i1..ys th lt wlY ! You Q.n s fill
p" fch~ se th is in ....lu~ble loul for JUST SI.SO.
h n 't il n ice 10 k now tha t the re are I few pill ees
lefl where your doUa r i•• liU worth so mel h inl"

In a [mction of the time it

a 6 WPM Thi, iI 11M p.a;:tice gpe for m.
Novice . nd Technician licen_. II is ......... up o f
one eolrd hour o f c~••nl I! t!>I official FCC
11Inderd l no Oth. upe _ .... "->d u'" Ih..
Nnderdl. KI ..... "., people f1..nk Ito, c~ ""'en
theY . 1 ..ddenly - .. nder prnal• • - laced rtto

c""ecten ....t II 13 ....... I nd IPICI'd l or 5 1-
This '- is nol memorizabl.. ..nlikl the ,..., S
....,.,. '-. since 11M code groups tir...,
rendorn ,..,..., ..... "'" in gro",," 01 I p.a;t-=-
Ito.. one d1Jnng I.. nch. ""'i1. in ml c•• env""'_
I nd youll be more ,t"n pr_eel l Ot " '" easy FCC
...m

a 21 WPM Code I. """" 911$ YOU ""'In you
go 10 ' the E.lfI CIa.. lieln• . It is 10 emblt"....ng
to plnic ou l j.... bee..... yOU didn't prepl"
yo.....u ¥Vith mi, 1_. Though ,hi. is o nly o ne
WOfd I.." •• Ihe code IIrOUP' •• , KI diffic"" 'hI!
you'lI .lmoS! lalt a,l eep Copyinllt". FCC n .. tf by
comparioon. U.rs .epo.t 1"" th~ can't bel i....
ho ... Noy 20 per 'Nlly is ¥Vit" I"is l,n'lIlIic 0.
hou r "PI. No One ...tlo un copy- th... Iw>.. cen
POSIlbly l.iI the FCC .." . Remove all lilt of Ihe
c~ 10.........ilh t_ t lPII.

NEW CODE
SYSTEM

Startling
Learning
Breakthrough

..~
~.~=~~

NOVICE T HEORY TAPES
Set of 4 Tapes only $13.95

a 5 WPM Th;s it me begi"'''ng tape for
PlOP" ""'0 do not kno... 11M code . 1 all . II gk..
m.n flvouvlt me 26 ..n ..... . , 0 num~ Ind
'*'..-v punc....tion, ~l." wilh p.a;:lice
-v 'lIP 01 t!>I _y .. ling t h• .-t bliu
IHChing ItchflfCluei. It is " m oot rni'ICUIou, 1 In
one hour ny PlOP" _ IncI.. dlng kidl of lin -
It~ .bIt 10 lIr m e 10,,",-. TIM .... of I••ning
...... confidence to begin....' who mivhl olh_...
dtop o.. t.

a 14 WPM Code ll'OUPI ' llII in, I! • brilk 14
lie< to YOU ... ill be at ea.. """In you ,il do-. in
f.on l Olth. neely eyed \lOVIfnmen l in","" tor a nd
1M Illtt, IIndi"ll you p lli n 1",11"_" o n ly ' 3 per .
You need Ih i, extra me.gin 10 OVe~ome Ih. panic
""'ich il univ....1 in tIM t..t IINllioOi. Wh....
you·... _"I yOUtmo~ Ind lOme 10 lIke Ihl 1111
you 'll I"-nk !>eavem you hid mil ba;:k bre.klng_.

You'll be lIStounded 81 how rea lly simple
t ile theory is when you hear it explained on
IheSl:t t aPei . Thnt8 tapes of theory and one of
qUfllions and answen from t hot latest Novice
eX8~ give you t he 0096 VOO need 10 bfl11128
Ihroult1 your 81U1rn.

73 is inten!'Sted in h&lping {II:Il more ama·
teun, 10 _',e giving you tnt complete set of
four taPeS for the incredibly low price of
ONLY $13.95 .

Scientists have prO\len t"-t you 1_0 faster
by' lilleninll then bv readi"1l beul.'Se you <;an
pa.., • C8SHtl8 tape over lin d o Ye' in your spartI

time - n while you 're m-iv;"1I' You gel mo..
and mo info each ti... YOU heer i t.

You c.n", progress without solid funda
men"". T'- four hou•.Iong IlIP" gi... you all
the besia YOU 'U need to pa. the Novice ex.m
_itv. You 'll have an unden; lltnding of the
'-;(:11 which will be in""luable 10 you for the
rest of your life' Can you afford to take your
NOYK:e ""am wi thout first liuening to your

'-'
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O~E YEAR SUBSCR PT O~
Wdl- AIum-almM-t- &til<. td i-t -t/ti& ulaJf-

~ Y£AR=$811100
3 Y£ARS=$~6LOO

12 REASONS FOR SUBSC RIBING TO 73 MAGAZiN E.... RIGHT NOW.

• You get every issue - makes a first rate electronics ref erence library
• No more missing issues sold out at the newsstand
.Many more articles every month than other ham magazines
.The most and the best of the ham advertising - see new products first in 73
.The editorials ":' /ike 'em o r hate 'em - they do make you think
.Complete FCC releases in detail so you won't miss anything important
.The newest state of the art co nst ruct io n projects by top authors
.Plus five other reasons which are too obvious to mention here

(--------------------------~

I mail TODAY to: : ~~~~E~~;,:~:~:tt. S1:H:
I 0 l QWPM Canadian Code Tape: 4.95
I • 0 13 WPM General Practice Tape 4.95 Imagazine 0 20 WPM Extra-Back Breaker rape 4.95I D 5-6-1J.20 Tape Package 14.95 I
I

Pet erboro ugh , New Hampshire 03458 0 Vintage Back Issues 5.00 I
D Recent Back Issues 5.00

I D Very Recent Back Issues 5.00 I
D Hotline - 1 year 8.00

I Name Ca ll D 19 75 Repeater Atlas 1.50 I
0 250 OSL - Style OW Ox 0 Y 6.00 I

I Address 0 500 OSL - Style OW' O X 0 Y 10.00

I
o 1000 QSL -Sty le ON O X O Y 15.00 I

City State Z ip 0 2000 OSL - Style OW O X 0 Y 20.00 I
I :-=-: 0 Bum per Stickers @5Oc each
~ IWIKlMIRlCM.1 0 Novice Stu dy Guide 4 .00 I

I 0 ~ 0 D Check 0 General/Tech Guide 6.00
o Advanced Guide 4.00 I

I Sig na tu re 0 Ext ra Guide 5.00 I
Solid Stale Proj 4.00

I Card No. VHF Projects 5.00 I
I
~iration Date Total enclosed 2m FM Handbook O Hard 57 O Soft 5.00

SSTV Handbook O Hard 57 O Soft 5.00 I

\.

DigItal Control O Hard 57 O Soh 5.00 I
______ - ,J

•
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ROHN MANUFACTURING
® DIVISION OF~~?

P.O . Box 2000 I Peoria . Ill . 61601

\

ROH N manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER .. . designed lor the amateur. .
When you need to "get at " your antenna just tur,!;!
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free,
iong 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'i1 be in good com pany. Why not
check with your distributor today?

\
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phaselockedloop
synthesized .*

transceIver

* 67 + channels•* Simplex - Duplex* Modular construction* Super hot receiver

* ±. 5 kHz freq. deviation* MOSFET front end* 5 helical filters* 10 Watts output

This is the radio everyone has been talking about. The IC-230 was the first Phase
Locked Loop transceiver to be introduced to the U.S. amateurs and it is still the
best unit available for your car. The IC-230 comes with all the standard 30 kHz
channels installed and operating in the unique double mixed phase locked loop
synthesizer that puts out one of the cleanest signals available anywhere. FIVE
helicalized resonators in the rf section and three i-f filters help make it almost
impervious to intermodulation. Because of the amazing versatility of the PLL
system used in the 230, 15 kHz spacing channels may be added by simply
plugging in four inexpensive crystals. The Ic-no modular construction makes
repairs simpler and faster when and if they are needed.

See your ICOM AUTHORIZED DEALER TODA Yf

OI:I.I.1UIII: I:1.1:IrnUIIIIU: SUPply
5200 BELLAIRE BL VD.
BELLAIRE, TEXAS 77401
Phone: 713-667-4294
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WORKS WITH ANY 160-20 METER TRANSMITTER OR

TRANSCEIVER WITH JUST A PICKUP LOOP

• MHz/KHz coarse/fine readout

• Frequency to 100 Hz .-

• Easy to bui ld

• Power supply inc luded

• Crystal controlled time base

• All IC
• Build it into your rig

• Converts to 15 and 10

• Even works with QRP rigs

• Mobile too

•
Kit: includes;
Power Supply,
Display card,
Timing card,
Misc. parts, less
case,

BRING YOUR RIG TO THE STATE 0 FTHE ART

,-- - - - - - - - - - - - - ----- ---1
I

HURRY, I don't want to layout several hu ndred bucks for a new rig, I
but I gotta have digital read ou t (doesn' t everyone?! I

'
I Here 's a check for for u ru t ts) You pay sh ipp ing. I. I
I Name Ca ll ,

I Add~ss I
L City -':tate _ _ Zip __ ---.J

JWS lABS P.O. Box 357, Provo, Utah 84601

AUGUST t 975 t63



-THIS IS NOT A KIT! $55.00

)r

... You never thought it cou ld
hap pen but it d id, ami you saw it
firs t in 73. The digi ta l timepiece for
your wrist is fi nally available a t the
price o f an ordinary wind-up watch.
Yet t h i s QUA RTZ LIQUI D
C RYSTA L watch is the equal of
those you've see n .11 two and three
times our LOW PRICE.

liquid
crystal
display
watch

. Pulsa ting dots show elapse of seconds
e Continuous Display
e Mfd. by American Micro Systems International(AMII
e Gua ranteed for one year by manufacture r
. Spec ify stainless or gold color
. Co lo r coordinated leather watch band
e Crvstals wi ll not fade in sun like other liquid crystals
. pp in conti nen tal USA

digital clock

-THIS IS NOT A KIT!
$29.95 in Continental USA

e%" LED Digital Display
_AM PM Indicator
. Power Fai lure Ind icator
. Power-Lock feature allows clock to hold correct

t ime in case of brief power failu res
e Size H 3 1/8 x 0 3 3/8 x W 3 3/4 inches
eColcr - White only
.11 0 vol t 60 Hz

491 Quad segment driver for LE D displays
492 hex digit driver for LEO disp lays
1 f or S1.00 10 fo r $7.50

7446 lC BCD to seven segment for common anode
displays
1 for $1 .00 10 for $ 7. 50

14 p in Chip Clip used fo r t ro ub lesho oting tC
1 fo r $3.75 10 for $35.00

GE elapsed t ime meter 2 5/B" x 2 5/8" sq by 3"
long 120 v 60 Hz GE cat . no. 50-236402AAAA 2
lap

Computer logic diodes IN414B. same as IN9 14
tested prime units on tape
min 2 5 for $1 .00 100 for $3.0 0

57.50
1 0

555.00
12.50
10.00
30.00

1 ea .
55.75

1.50
1.75
3.75

RAM
RAM

P2 102 1024 x 1
1101 256 x 1

MC1550 , rf op amp
TC430 quad rc tone gen... ""., ......

LJ resist or and cap array all reo
sisters are 50n caps are .0 1

100,OOOuF cap. at lOv
1 for 52.75 10 f or $20.00

•
T •• • •

T, ,

1 for $ 1.00
10 for $6.50

Push butto n switch spst normal open
4 for 5 1.00 25 for $5.00

•
W(' are (I .l'lIrplus I/(I/Ise. A ll items arc lit'\\' IIl1le.l's otherwise stu led and all ore
l OW;' guaranteed. II you 1I(11"e surplus send !isl or sampte. till san/pIes are
accounted [or,

Honda residents remit -1 7- state sates ta x,
All items PI' in continentat U.\'A .

Marlin ~ Jones.& Associates
P.O . Box 9023. Riviera Beach. Florida 33404
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THE FIRST AND STILL
THE LEADER!

the exciting super
compact DIICOMI230

PUT OVER 67 CHANNELS IN THE PALMS OF YOUR HANDS

SPECIAL FEATURES:

• No More Crystals . Ove r 67 .. . fu lly synthesized chan ne ls available .

• All Channel Capability ... Travel wi th confidence that you ' ll be able to work
~ repeaters along the way .

• Super Compact ... 2.28" high x 6.14" w ide x 9.72" deep at a weigh t of only
5.5Ib,.

• Quick Dismount Mobile Mount . .. Allows quick car install ati on.

• Easy Operation . .. Punch up frequency, select repeater or simplex mode, and
you 're on the air. (A crystal may be added for a un ique repeater f requency.)

• Modular Construction . . . In case of a problem, modules can easily be removed
and sent for repair . A replacement modu le will be air mailed to minim ize
down t ime.

• Super Hot Receiver Bette r than .4uv / 20d b. sens itivity . helical f ilters to
eliminate intermod plus a super E f ilter and a mosfet front end.

IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

C F P enterprises
866 RIDGE ROAD, LANSING, N. Y. 14882
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SEND NO MONEY.
WE SHIP C.O.D.

ORDER BY PHONE
AND SAVE TIME.

Vanguard frequency synthesizers are custom
programmed to your requirements in 1 day
from stock units starting as low as $129.95 for
transmit synthesizers and $139.95 for receive
synthesizers. Add $20.00 for any sy nthesizer

for 5 kHz steps instead of
10 kHz steps and add
$10.00 for any tuning
range over 10M Hz . Max
imum tuning range avail
able is 40 MHz but cannot
be programmed over
159.995 MHz on transmit
or 169.995 MHz on receive
(except on special orders)
unless the i-f is greater than
10.7 MHz and uses low
side injection. Tuning
range in all cases must be

in decades starting with 0 [i.e , - 140.000 
149.995 e tc.J. The output frequency can be
matched to any crystal formula. Just give us the
crystal formula (available from your instruction
manual) and we'll do the rest. We may require a
deposit for odd-ball formulas. On pick-up or
ders please call first so we can have your unit
ready. Call 212-468-2720 between 9 am and 4
pm Monday through Friday.

VANGUARD LABS
196-23 Jamaica Ave., Hollis, New York 11423

•

Available for aircraft, fire, police and amateur frequencies.
We ship open account onlv to u.s. and Canadian government agencies,

universities and selected AAA rated corporations.

Vanguard
nowbastbe

World's Largest Seleetion
01 Prequeney Syntbesizers

Irom S12'.'5
• Smallest size of any commercially available

synthesizer - only '·3/8" x 3-3/4" x 7".
• Excellent spectral purity since no mixers are

used.
• .0005% (5 parts per million) accuracy over

the temperature range
of - 10 to +60 c.

• Immune from supply
line voltage fluctuations
when operated from 11
to 16 volts de.

• Up to 8000 channels
available from one unit.
Frequency selected
with thumbwheel
switches.

• Available from 5 MHz
to 169.995 MHz with
up to 40 MHz tuning
range and a choice of 1, 5 or 10 kHz
increments (subject to certain restrictions
depending on the frequency band selecte dl.

• Top quality components used throughout
and all ICs mounted in sockets for easy
servrcmq.

• All sy nthesizers are supplied with connect
ing hardware and impedance converters or
buffers that plug into your crystal socket.
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MEET TBE STATE OF TBE ART
ON 2 METERS...

TBE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

•

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

band. Fully solid-state and em
ploying modula r construct ion,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

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

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 JJV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

_IAlJi DAD i O Inc.
8400 N. Pioneer Park way, Peoria IL 61614, Phone 309-69 1-4840
Cljff Morris W9GAO - Jim Plack W89BGS

.
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ICOM 30A
.10 WATT OUTPUT
-ALLSOllDSTATE
.0.6 UV FOR 20dS OUiETING
-22 CHANNEl- 5 INSTALLED
• MODULAR CONSTRUCTION

•

M<"",'"'', '''''''''''

IC21A
-24 CHANNEL CAPABILITY
_7 CHANNELS SUPPLIED
-MQSFET FRONT END
eO.4 UV SENSITIVITY
-5 HELICAL FitTEAS
• BUllT IN AC & DC POWER

SUPPLIES

DV·21
• FULLY SYNTHESIZED VFO
-OPERATES IN 5 OR 10KH STeps
-COVERS ENTIRE 2 METER BAND
-SCANNING CAPABILITY
-2 PROGRAMMABLE MEMORIES
-TOUCH KEYS TO ssr XMIT &

RECEIVE FREQUENCY

IC 230
.PlL SYNTHESIZER
-67 CHANNELS - JO KH SEPARA

TION
-HELICAL FitTERS
• AUTOMATIC PROTECTION CIR·

CUITRY
-MODULAR CONSTRUCTION

IC22A
-22 CHANNEL
.5 CHANNELS SUPPLIeD
-SOLID STATE TA SWITCHING
.1OW-1W POWER SAVER OPTION
• TRIMMER CAPS ON EACH

CHANNEL

WRITE FOR

PRICE QUOTES
f
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AN AMPURER
FOR YOUR HAND·HELD

e.m. Cia.ted Relay c.n Be Dr.... f""",
190 _ . No T"nint- Output~ cw...it
Plo__. E..... 10 InsQlI &. 0.-••.

IICOM!

1C:-2SC

READV TO 1 94194
GO OIII : 2 34 /9.

] 22/82
4 28188
5 S2152

$25.00
FREE MERCHANDISE

wit. ,archs"
OWIf $200.00

lrn'6

TOUCH TONE 'AD

SAlE $29.95
VEGA BEEP BOX

ONLY $249.00

~ htendl Thou AuiU" . • • 12 Button Tel T.......
s.!t-Con-.d BatWy. Aud,!* CouplM. No Wirint-

\T=41;.~!; P...~"U.
1108 SO. 3rd STREET. LAS VEGAS, NEVADA 89101

c.ll O' Writ. ' Norm, W7lUC 702-3824305
ORDER UNDER $100 ADD $:l.IjoO fOR SHIPPING 10 HANDLING •• . NEVADA RESIDENTS ADD SALES TAX

22 IlIINNEL
2·MElER 1M
10 WIllS

IICOMI I c: - 2 2A

2M10 -10l

1WATT = 25 WATTS OUTPUT

$139.95

$50.00
FREE MERCHANDISE

.It" ,.r("oSls
on, $400.00

~ --2 METER AMPLIFIERS--~----..
•

.... 1

.~

"

TNE GROWING UNE OF ses IMPUmRS
INClUDE TNESE NO tOMPROM~E FEUURE!:

~ "",. tOOl .-...
_, ... fItIY,~.,..,.aI:'I-

t..-..nc" you~. . . .=-:..,:":,.. 01~......." tn6~..; _ ..... ..,d unicP'
LEO OOI'ul"""""..... -..0"·21 •. '
ThlJIcoN lV~:':"ol iO ,_.
~.......

.- \638.95 $100.00 FREE MERCHANDISE
.jl~ ,orchs., 0'" saoo.oo

,

!ICOM i

lOW in _ TOW 0<11

Coo....\IiIl. Solid SlaM a....... id o.avn~_ No Retunint
Aaoot. e.nd SolO, ' ., e.-... For:

e-CH,.. ""- FM 0...... ,,"-...,.
a-A&u-Iot SSSor L_"'- FM

..... ! ToR DoUy 'or SS8ICW Opontion. Fully VSWR _ ~
VoIbIp Pro_.... 0... v_ w....ty _ Enl... Amplit_. u.- 0...
DB 10_ bOO. -.- in "-M.



WE DON'T HAVE
YOUR NUMBER

BUT YOU HAVE OURS
Toll Free

(Cant. 48 States)

- -
(MO. cust call 314-993-6060 coll.)

CALL

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132
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Midland 's 220 MHz mobile transceiver puts you into this
fast developing band for less than you might think, 10-watt
output power, 12-ch annel capabil ity with crystals for 223.5
simplex, plus these professional performance features . . .

A dual conversion receiver w ith complete mult iple FET fro nt end coupled
wi th hig h-Q heucallzed cavity resonatore > Zener reg ulated, crystal con
t ro lled first and second osctttators s to-walt output power tran sm itter (switch
able to 1 watt) wi th zener regulated crystal oscf tlator > High-Q and sh ielded
stages for m inimal interstage reactron > Encased low-pass fil ter · VSWR
bridge and four DC amplifiers to monitor outp ut and g ive ins tant automatic
protection . Accessory jac k for to ne bu rst and d isc riminator filter· Swing -up
circuit board for easy access to all sections . . . all modules easily removabl e
• Operat ion on 13.8 vo lts DC, neg ative g round · Compact steel case 2%" h.
x 6%" wide x 8 ~8" d . Comp lete wit h mike, mounting bracket and hardware.

Write for free Midland Amateur
Radio Catalog .. . see why

"COMMUNICATIONS IS OUR
MIDDLE NAME"

~1,gE~~~t'A~
Communications Division

P.o. Box 19032
Kansas Ci ty, Missour i 64141

MODEL 13-509

173



•

IC-22A The front panel and control locations have been changed to make
the IC-22A even better looki ng and easier to operate . The new
design allows the use of larger channe l numbers which may be

viewed from the left side or r ight side by rever sing the window position and install ing a new
dial . (optional at nominal cost )
Inside is the same high quality radio const ruction and engineer ing that has made the IC-22 the
most re liable , most popular two meter crystal controlled set on the market.
When vou join 22 channels of capacity (five supplied) with the unexcelled performance of
helical RF filtenng in the receiver front end then add solid state T-R switching you get one
great radio for vour money. All the great features that made the IC-22 so desired are still
then' Including, 1 \Vau/l0 watt switch option , trimmer capacitors on both receiver and
transmitter crystals plus a 9 pin accessorv jack w it h the discriminator already wi red for
frequency calibration

174

1226 9t h Ave. N., Fort Dodge, Iowa 50501
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r-----IR GS ELECTRON 1CSI...---__
oos« MICROCOMPUTER K IT
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. Inetudes
p.c. board. S375.OO

MANUAL ON L Y, S25.oo
(no discoun t on manual)

S12.00 VALUE FREE
With each order of $50.00 or more, a FREE subscription
to BYTE, the new computer hobbyists' magazine. ASK
FOR IT when you order; we won't Include it unless you
ask. IOfter open to res idents of continen tal U.S. only,)

•

008A-K ASCII keyboard input kit .

008A-C Audio cassette adapter ki t.

" T H E CUBE" Fully assem bled subaudible tone
$135.00 generato r for small handheld or portable FM radios.

9~ 16 volts; no moving parts, set anywhere between
$100.00 98 & 240 Hz with a trim res istor.

.5" x .6" x .8" $19.95
Details on computer, peripheral kits In our flyer. Set on frequency by the factory, $5.00 extra

PS 25-1 0 to 25v 1a lab type power su pply wi th adjustable current

TTL limiting; remote sensing & remote programming for voltage & current .

7400 S .20 7485 S1 .40 Instruct ions included. All parts except chassis, meterfs}, p.c. board.

7401 .20 7486 .50 Kit of parts with schemat ics S14.95

7402 .20 7489 2.90 P.C. boards available, No. 007 S3.00 ea.

7403 .20 7490 .80 SOME NEW TRANSISTORS ... 1-99 100+
7404 .25 7492 .80 Nl TO-92 NPN Darlington S .35 .30
7405 .25 7493 .80 N2 TO-92 NPN to-noise. lo-level .15 .10
7406 .45 7495 .90 N3 TO-92 NPN medium purpose .20 .15
7407 .45 7496 .85 N4 TO·92 NPN 2N3904 type .15 .10
7408 .25 74 107 .50 N5 TO-92 NPN UHF .20 .15
7409 .25 74 121 .60 N6 TO·92 NPN RF-I F .15 .10
7410 .20 74 122 .60 P2 TO-92 PNP to-l evel .15 .10
7411 .30 74 123 1.1 0 P3 TO-92 PN P mediu m power .20 .15
7413 .85 74 125 .65 P4 TO·92 PNP 2N3906 type .15 .10
7416 .45 74 126 .65 P7 TO-92 PNP high -vol tage .25 .20
7417 .45 74 14 1 1.25 P8 TO·92 PNP higher-voltage .30 .25
7420 .20 74 150 1.70

AND SOME OLD TRANSISTORS . . . 1-99 100+7430 .20 74151 1.00
7432 .30 74 153 1.40 2N2222 TO·18 NPN S .25 .20

7437 .50 74 154 1.70 2N2907 TO- 18PNP .25 .20

7438 .50 ' 74157 1.40 NPN TO-92 general purpose .08 .0595

7440 .20 75161 1.50 PNP TO-92 general purpose .08 .0595

7442 1.10 74161 1.70 Data on all transistors and JFE TS is now in our flyer.

7446 1.45 74 164 2.00 BRANO NEW ALUM . ELECTROLYTIC CAPS, RADIAL L EAD
7447 1.45 74 165 2.00 lOwv 35wv 50wv
7448 1.45 74 166 1.75 1mfd S .10 S .12 S .15
7450 .20 741 74 2.20 2mfd .10 .12
7451 .20 741 75 2.20 5mfd . 10 .12
7453 .20 74 176 1.60 lOmfd .11 .13 .16
7454 .20 741 77 1.35 30mfd .12 .20 .28
7473 .45 74181 3.90 50m fd • .13
7474 .45 74192 1.50 100mfd .15 .30 .45
7475 .80 74193 1.45 200mfd .20 .70
7476 .50 74 195 1.00 500mfd .28 .75
7483 1.10 1000mfd .50

RGS ELECTRONICS

3650 Charles St., Suite K • Santa Clara, CA 95050. (408) 247 -0158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF SALE:
All orders prepaid; we pay postage. S1.00 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 reques ts. Prices subject to
change without notice.

DISCOUNTS: / 0% OFF ORDERS OVER S25.00; 20% OFF ORDERS OVER S250.oo
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S.D. SALES CO.
P. O. BOX 28810 DALLAS, IDAS 75228

6 Digit Digital Clock Kit ,

Our Engineer said it would be "impossible" to sell a Six Digit kit
for this price. But because of 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 Whet 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 - Filter Cap Transformer for

4 - IN4001 Rectifiers this kit - $1.50. (KIT)
1 - IN914 Diode WITH SPECS•
2 - .01 Disc. Caps POSTPAID9 - Carbon Resistors

P.C. BOARD FOR ABOVE - $3.00 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.

ICSOCKETS SWITCHES FOR DIGITAL CLOCKS, ETC
14 PIN-5 For $1 16 PIN-4 For $1 Rocker style. SPOT. miniature size. 4 for $1 .

Push Bulton . SPST N.D. Enclosed, mini. 4 for $1
NA TlOHAL 2K ERASEABLE PROM

2048 Bit , static units. U .V. light eraseable. MM5203. SUBMINIATURE TRIMMER CAPS
Factory prime new units. Special - $14.95. Ultra stable. Range: 3.5 to 18 PF. 2 'or $1

DIGITAL CLOCK CHIPS BY NA TlOHAL
FIL TER CAPS

Dual section , 2000 MFD and 1500 MFD at 30 WVDC.FACTORY NEW UNITS!
MM5314 - 4 or 6 digits. 24 pin DIP. Use with LED

Twist Lock. 79c ea. 3 For $2

Readouts. With Specs. - $3.95 NA TlONAL VOL TAGE REGULATOR
MM5316 - Alarm chip. 40 pin DIP. $4.44 like 7805. 5VDC - 1 AMP output. Has TO·220 plastic

TEXAS INSTRUMENTS 8 DIGIT CALCULA TOR CHIP
power tab - 99c

TMSQ 103NC. Four function. Same style as used in TI IN4148 COMPUTER DIODES
pocket calculators. Factory new units, with specs. s t .99 Same as IN914. Factory prime. 20 lor $1 .
each.

lAMP 1000 PIV SiLiCON RECTIFIERS FULL WAVE BRIDGE

IN4007. Factory prime devices. 10 tor $1 .00. By G.!. 1.5 AMP BOOPIV - 75c

741COPAMPS
2N706A 400MHZ. TRANSISTORS

Silicon NPN. 1 WAn. TO-18 Case. 5 For $1
Prime, factory tested and marked. Full spec on all
parameters . Not re-tested, functional only , units as sold
by others. 723CH PRECISION VOL TAGE REGULA TOR
741CH - TO-58 lead Metal Can ... ...... . 3/$1 Build a circuit regulating the voltage from 2 to 37 volts.
741CV - 8 Lead Mini Dip ........ .. .. .. ..... 4/$1 Complete specs included. One 01 the easiest to use

12VDCRELAY
regulators now on the market.

S.D. Special Introductory Price
DPDT. Heavy gold plated 5 amp contacts. 300 OHM 2 For $1 .00con. limited Oty . 99c
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S.D. SALES CO.
P. O. BOX 28810 DALLAS, TEXAS 75228

FAST SERVICE QUALITY MERCHANDISE
BARGAINS GALORE NO BACK ORDERS

We are SMALL enough to give personalized service, but
LARGE enough to handle every order swiftly and efficiently!

INTEL t« 2102 RAM FA IRCHILD LED READOU TS - 69c
Factory prime, tested units . Factory selected for much FND-70. Common cathode. Right hand decimal point.
laster speed than un its sold by others. 650 NS. These .25 inch character . Prime new units. Perlect for clocks,
are static memories that are TTL compat ible and frequency counters, etc. 69c 10 For S6
operate olf + 5 VDC. The real workhorse of solid state Best Readou t Buy In USA !
memories because they are so easy to use. Perfect for
TV typewriters, rnmt-cornpute-e. etc. With specs. 10PIN SOCKETS FOR FND-70

$3.95 ea . or 8 for $30 An S.D. exclusive . For use with our Fairch ild LED
readouts .

SIGNETICS t« P-ROM 29c ea. 10 For $2.50
825129. 256 x 4. Bipolar , much faster than MOO
devices. SONS. Tr i-state outputs. TTL compatible. Field DO YOU NEED A LA RGE, COM MON ANODE
programmable, and features on chip address decod ing . READOUT AT A FANTA STfC PRICE?
Perfect for microprogramming applications. 16 pin DIP. S. D. presents the MAN-54 by Monsanto - .40 inch
With specs. $2.95 ea. character . All LED construct ion - not reflect ive bar

type. fit s 14 pin DIP. Brand new and factory pr ime. Left
LM324 - QUAD 741 OP AMP - $1.50 D.P.

$1.59 ea. 6 For $7.50
NE555 Timers - 69c or 10 For S6

DL 74 7JUM BO LED REA DOUTS
109CH - OP AMPS - 4 For $1 By Lftronix . .65 inch character. Common anode. Out-

performs SlA-3. Perfect for giant digital clocks . Only
GESCRC106B l 20 MA. per segment. Special - $2.50 ea.

4 AMP 2OQPI V. Sensit ive Gate. 59c
LARGE SIZE LED LAMPS

MOTOROLA POWER DARLINGTON - $1 .99 Similar to M V5024. Pr ime factory tested units. We
MJ3001 - .NPN - 80 Volls - 10 Amps - HFE 6000 typ o include plast ic mounting clips which are very hard to

T~3 Case. Ideal for power supplies, etc. We Include a come by.
free 723 regulator wI schematic for power supply with Special 4 For $1
purchase of the MJ3001 . You get the two key parts for a

PC BOARD MATERIALDC supply lor onl y $1 .99. Regu lar catalog pr ice for the
MJ3001 is $3.82 FR-4 blank epoxy boards. 2 0z. copper , 5 x 10 in. Single

Sided.

TRANSISTORS
Lim ited Qty . - $1.49

Type Mat. Pol. Vceo Ie Hie case Price M OTOROLA VOLTAGE REGULATOR
M Cl469R. TQ..66 9 Lead package. For 3 TO JOV

2N3904 S N 40 l 00MA 200 TD-92 611.00 Outputs. Provides 600 M A direct output or more by
2N3906 S P 40 100MA 200 TQ-92 6(1 .00 using an external power transistor . Reg. catalog $4 ea.
2N4401 S N 40 250MA 200 TO-92 6 {1.00 W ith specs. $1 .95 ea.
2N4403 S P 40 250MA 200 TO-92 6 {1 .00
2NJ638 S P 25 150MA 60 TO-105 6/ 1.00 M OTOROLA NEGA TIVE VOLTAGE REG
EN930 S N 45 50MA 300 To-106 6 {1.00 MC1463R - Like our 1469R above, except for negative
2N2905 S P 40 350MA 200 T0-5 4 /1.00 vol tage . Reg. catolog $5. Our price $1.95.
2N4249 S P 60 6 /1.00

POWER TRANSIS TOR PC BOARD
RCA HIGH VOL TA GE POWER TRANSISTOR Mfg . by M emorex Computer Corp. Board has 20 Power

100 Watts. 5 Amps. 300 VCEO. TD-3 case. Silicon Transistors . 1~RCA 2N3585 TO-66 SILICON NPN.
NPN . Mfg. house numbered 2N524O. Regular catalog is VCED-300 1G-2AMPS. l~MOTOROLA MJE-340. NPN
$6. Perfect for H .V . supplies or vertical and horizontal Silicon. VCEo-300. Plasti c power tab case. A lso has
circuits. 1~2N2222A T()...18 NPN transistors and 1 ~1N5059 1

SPECIAL - 99c AMP 200 PIV rectr tfters. plus 32 resistors. LIMITED
QTY. Board #103. $3.99 ea.

HEAVY DUTY TRANSFORMER
36 VAC . 3.5 AMPS. 11 5VAC 60HZ. PRI. For power 48 HOUR SERVICE
suppl ies or aud io power amps. Best Quality , ful ly You deserve, and wil l get prompt shipment. On orders
enclosed. $4.95 not shipped in 48 HRS., a 200k cash refund wi ll be sent.

O ur 6 DIGIT CLOC K is n o t a CHEAP CLOCK
We do not sell junk. Money back guarantee on every
item. W E PAY POSTAG E. Orders under $1 0 add 75c

KIT. o nly i nexpensive. That' s w h y we h ave so ld handling . No C.O.D. Texas Res. add 5% tax.
severa l thousan d ;n the last three m onths,
without a sin gle k it being returned f or refund,

S. D. SALES CO.ORDERS OVER $15 FREE BONUS
CHOOSE $1 All clock or calculator P.O. BOX 28810

chips are shipped with DALLAS. TeXAS 75228
FREE MERCH . free sccser .
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P.O. Box 120, Dep t. 121. M iami Beach . Honda 33139

YANKEE TRADER
(Famous oceanographIc v.....)
Length 180. a.em 31.5. 1106 lonl

81110NTHS - SHARE EXPENSES

Special Ham Discount!

Meet advantura head on. Shlpmat.. wanted
who yearn to achieve lor them..lv.. rather than
be pempered eboard plush, pretentious crul.. V
shipe. Share this advantura with a small conge- ",~
nlal group In a highly Inlormal atmosphere with- "
out regimentation or tlmatabla. In this age 01
IWlury and ..1I·lndulgence our expeditiOn olla..
a ...Iq.... exciting opportunity.

Ports of call
Cap4! Haitien.
San Salvador.
Panama.
Pitcairn Island.
Easter Island.
Rapa. Tahiti.
Ah~. Moorea.
Galapagos.
Samoa.Tutuila.
Danmer Island.
GuaCiacanal.
Tulagi. Bali.
New Guinea. Java.
Madagascar.
Zanzi&ar. Beira.
Cal'8town.
St. Helena.
Ascension Island.
Rio. DavU's Island.
Paramaribo.
Martinique.
Antigua. Exuma.
Nassau.

• •
x e liaR

'round the world
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SPECIAL HAM DISCOUNT

---------

•

-

e , Hit the deck in shorts and
a tee shirt. Or your bikini if
you want .

You're on a leisurely cruise
to remote islands, With names
like Martinique , Grenada,
G uadeloupe. Those are the
o nes you've heard of.

A big. beautiful sailing vessel
glides from one breathtaking
Caribbean jewel to another.
And you're aboard, having
the time of your life with an

\ intimate group o f lively, fun-
loving people . Singles and
co uples, too. There's good fCKXJ,

__ "grog:' and a few pleasant
comforts ... but there's little
resemblance to a stay at a
fancy hotel, and you'll be
happy about that.
Spend ten days exploring
paradise and gett ing to know

~ congenial people . There's no-...... _ other vacation like it.
Your share from S245. A new cruise is forming now.

Write Cap'n Mike for your free ad venture
booklet in full color.

-----------
•••••••~._.

••••--

Slate Z·o

P.O. Box 120, Dept. 121 Miami Beach, Florida 33139
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6 KING RICHARD DRIVE . LONDONDERRY. N. H. 03053

603 '4)4 -4644

~I J

ITEM D : CRT HIGH VOLTAGE POWER SUPPLY 
This is a real super CRT High Voltage Power
supply. providing all voltages needed for any CRT.
Outputs 10-14KV DC, pl us 490 Vdc, m inus 150
Vdc. Needs inputs of plus 5 .0 VDC, plus 16.0 V DC
and a drive signal of approx 8.4 kHz @ 1.0 vrms or
more. An inputs/outpu ts via plug/jack cables and
even has a socke t/cable essy for the CRT. A very
fine buy at only - $14.95 (incl . data) FOB

_.
ITEM E : LOW VOLTAGE POWER SUPPL Y - A real

brute used to supply all low voltages needed by the
original 720 CRT Terminal. Input, 117VAC, o u t
puts: plu s 16.0 VDC @ 10.0 A ; minus 16.0 VDC @
lO.DA; plus 5.0VDC @ more than 2.0A, all
regu lated. Mounts on the rear of the Basic Chassis
(Item B) Weighs approx 45 Ibs and will be sh ip ped
with interconnection data for only - $19.95 FOB.

I TEM F : ENCLOSURE AND BEZEL FOR 12" CRT 
This is the fros ting o n the cake, A ll compon ents A
thru E fit perfectly inside this enclosure. It is
h inged and can be lifted for easy access to the
electronics. It will really dress up any project.
Measuresapprox. 22"L x 18"W x 20"R and weighs
approx. 10 Ibs. Made of s teel with a handsome blue
crackle finish. Get 'em while they last, for 
$11 .95 (incl. bezel) FOB.

I TEM G: ASCn KEYBOARD - This is lbe ascu
encoded k eyboard used with the SANDER'S
ASSOCIATES 720 System Terminal. Plugs in to the
front of the chassis mounting base. Makes a very
professional Video Readout Terminal combination.
These keyboards are in like new condition , have
interconnection data e tched on the Ie-Diode
matrix PC board. Th ey can be readily used for any
ASCII encoded requirement. Similar keyboards,
when available, sell for almost two times th e very
lowSUNTRONIX pr ice of - $49. 95. PPD

PACKAGE DEAL - For the really serious experimen ter we 'll m ake a very special o ffer - you can
buy all of the sub-assem blies listed above plus a good 12" CRT, a muffin fan for cooling. We'll
supply instructions for interconnection for all subassem blies so that you can, within minutes after
receiving this once-in-a lifetime deal, put an X-Y display on the CRT. We'll also include a list of
possible applications for those with sh ort imaginations! Don 't m iss out on this real m oney-saving
buy; the individual prices for th e sub..assemblies add up to $127.70. You can buy the en tire
package for a very low package price of - $79.95 FOB.

18 2 73 MAr,A71 NF



We've got a bunch of these fantastic video display terminals ... and we've got a
little problem. We promised Sanders Associates that we would sell them as scrap. A
couple of wires disconnected makes them scrap, right? These VDTs should be great for
SSTV, for a CW/RTTY keyer terminal, an oscilloscope, weather satellite monitor, or
even a computer terminal (which they were). We've tested some of these and they
seem to be near-perfect. You aren't likely to find a VDT system like this for less than
ten times the price . .. so order several right away while we've got 'em.

,

ITEM A : VERTICAL AND HORIZONTAL AMPLIFIER
Subassemblies - Good for a conservative lSOW
complementary DC coupled output, Freq. resp.
beyond 2.0 MHz. Parts alone worth many times
the low, low price of - $6.95 ee., or both for
$10.95 PPD

I •

I
I •

I •

"~1i'
• •

. .. H"

ITEM B: BASIC CHASSIS AND MOUNTING BASE for
12" big-screen CRT. Tube can be mounted either
vertically or horizontally by rotating fron t plate 90
degrees. Comes with base, on-off sw. and intensity
control, fOUT controls for vert. and noriz, Has
plenty ofraom for most any electronics needed for
yOUT pet project. All subassemblies offered will
perfectly fit in spaces provided. Why try to cut the
metal yourself? This chassis will let you con
centrate on the electronics instead of the metal
work!! Order now for only - $14.95 FOB, les;
CRT.

ITEM C: FOUR PC BOARDS CHOCK-FULL OF
GOODIES - Two D/A converters, one IC·loaded
logic board, and one multipurpose board. We have
no schematic data for these boards at present. We
will supply any data we obtain to purchasers as we
get U. Of course when we fjnally tiqure ou t what
these boards are good for, the price wjJJ change
accordingly. Take the gamble now and we?l
provide any data we get free of charge . Buy aU four
boards or just one - $1.50 ea . (our choice) or all
four for $5.00. PPD

6 ~ING RICHARD DRIVE, LONDONDERRY. N. H. 03013

603 -434· HH

~IJmPJlnyJ

,

r
r
I

..
i) I J

On all postpaid orders, please ADO $1.50 to cover handling costs. Orders
shipped same day in most cases.
F.O.B. warehouse. Send SASE for literature.

AlJnlJST 1q7!; lR.1



TERMS AND ALL THAT STUFF : ADD 50~ TO ORDERS
UNDER $10; ITEMS POSTPAID EXCEPT WHERE INDI
CATED. CALIFORN IA RESI DENTS ADD TAX. NO COD.

NOW . .. CALL (q15) 357-7007 2q HOURS ADAYTD

PLACE MASTERCHARGE DR BANKAMERICARD ORDERS. BILL GODBOUT ElECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

KEYBOARD #l IS A NON-MULTIPLEXED TYPE; IT
CAN BE USED FOR APPLICATIONS OTHER THAN
CALCULATORS (TOUCH TONE, LOG IC CIRCU ITS ,
ELECTRONIC MUSIC), ONE TERM INAL OF EACH
KEYSWITCH I S COMMON BUSSED , BUT AN X
ACTO KN IFE CAN MAKE BOTH TERM I NALS OF ALL
KEYS ISOLATED FROM ALL OTHER KEYS . A VERY
VERSAT ILE KEYBOARD , COMPARABLE TO OTHERS
SELLING NATIONALLY FOR FIVE BUCKS AND UP .

KEYBOARD #2 IS A MULTIPLEXED TYPE, SU ITA
BLE FOR CALCULATOR + OTHER APPLICATIONS .
FOR LESS THAN TWO BUCKS YOU GET ONE KEY
BOARD WITH CHARACTERS PR INTED ON THE KEYS
AS SHOWN, ALONG WITH AN IDENTICAL MODEL
THAT HAS NO PRINT ING ON THE KEYS.

62.Q5

....

. ' " .
'.. '. "

.

.' '..,

.. '-'."

..... - -.. '.'

... ,. -

HOIIYWIAP
fOOL

HOBBYWRAP TDOL---WHY SDLDER YDUR PROTOTYPES? WIRE WRAPPED
CONNECT IONS PROTECT COMPONENTS FROM HEAT. ARE EASILY MODI
FIEDFOR CORRECT IONS OR CHANGES. MAKE CONNECT IONS THAT ARE
BETTER THAN SOLDER. AND CAN SPEED UP THE TIME REQU IRED FOR
ASSEMBLY OF COMPLEX DIGI TAL PROJECTS . IF THEHIGH COST DF
WRAPPING PUTS YOU OFF. LOOKAT OURS . ,YOU GET THE TOOL (RE
CHARGEABLE SO YOU DONT HAVE TODEAL WITH TRAILING CORDS IN
TIGHT PLACES) . BI T. CHARGER. NICAOS. AND INSTRUCTIONS.

·~ ·,t {1 ;~~i\
':i~'":.~ ~ :;.:.•~...... . ..~"".'.. .

.~~~~\ .... ...,..

~
:'if.: .'

~ .'.. .f).~:~
:,~ ~,>Ill. ,.~.. ,

'/\.\

THESE ARE
7 SPST SW ITCHES,

PAC KED I NTO A DIP PACKAGE .
GR EAT FOR SET AND FORGET SW ITCH

ING APPLICAT IONS , PATCH I NG, SIGNAL ROUT
I NG + DOZENS OF OTHER USES . THI S IT EM IS
TO SWITCH ES AS TR IMPOTS ARE TO RESISTORS ;
BE ST OF ALL, THE PRIC E I S RIGHT.
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COMPUTER STUFF····· ····· ·· · ···· ·· · ·· ···· ·· · ·· ·· ·· ·· · ··

ROMPROGRAMM ING··· · ·· ·· ·· · ·· ·· ·· ·· · ·· · ·· ·· ·· ·· ·· ·· · ·· ·
WE CANPROGRAM YOUR 52035, 17025, ANDOTHER ROMs . COST
IS 17.50 FORONE, OR 10 FOR 135 .00 . CALL OUR 24 HOUR
PHONE LI NE TOREQUEST HEXADEC IMAL CODING FORMS.

8008 MICROPROCESSOR· · · · · · · ··· · · · · · · · · · · · · · · · · · · · · · · · · ·
THI S EXTREMELY POPULAR PROCESSOR CH IP FORMS THE BAS IS
FORBBI T MICROCOMPUTERS, GAMES, SMART TERM INALS, AND
OTHER COMPUTER ORIENTED APPL ICAT IONS . WE'VE GOT THEM,
AND FOR ONLY127.95.

BILLGODBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT, CA 94614

THIS KIT HAS GONEOVERVERYWELL . COMES
LESS CASE AND TRANSFORME R, BUT INCLUDES
EVERYTH ING ELSE. PARTS MOUNT ONMOTHER
BOARD; READOUT + LENS MOUNTONDAUGHTE R
BOARD, AND THE READOUT MAY BE REMOTED.
THE READOUT-BOARD-LENS COMB INATIONALONE
HAS SOLD FOR114 .95 NATI ONALLY.

TImE BASE KIT $13.95
IF YOUWANT TO USE OUR CHEAP CLDCK---OR
OTHER DIG ITAL TYPES---IN THE FIELD, TRY
OUR MICROPOWER 60 HZ TIME BASE KIT . IT
DE LIVERS A STABLE, CRYSTAL - CONTROLLED
SOURCE OF GO HZTIMINGPULSES. USES CMOS
LOGIC, WORKS FINE WITHA9 VOLT BATTERY .

RES ISTORASSORTMENT
OUR POPULAR RES ISTOR ASSORT ME NT IS BAC K
IN STOCK AFTER A SHORT VACAT IO N. STILL
CONTA INS 500 OR MORE QUARTER- WATT RES IS
TORS. WIT H A WI DE RA NGE OF POPULAR VALUES.
LEADS ARE CUT AND FOR MED FOR PC MOUNTING.
IF YOU PREFER HAL F- WATT RES ISTORS . WE CAN
ST ILL MAKE A DEAL. 300 OR MORE HALF- WATT ERS
PER ASSORTMENT .

ASSORTMENTS , , WATT 13.95; , WATT 11 .95

DIODESPECIAL
LEADS CUT FOR PC INSERTI ON,
HO WEVER . THE CUTT ING + BE ND
ING JOB ISN'T THE GREATEST
IN THE WORLD. IN FACT , MIKE
QUI NN SAYS THEY 'RE KIND OF
SCHMDOGILY . STILL. THEY 'RE
ELECTR ICALLY PERFECT, BRA ND
NE W lN4003 TYPE DIODES.
PERFECT FOR HOBBY ISTS AND
CO MPUTER FREA KS.

DIODESPEC IAL, 100/ 12 .49

PC BOARD STOCK
THESE ARE S INGLE S IDE COPPER CLAD PC BOA RD
STOCK . . 050 INCHES THICK , AND 9 x 14. 5
INCHES TOTAL SIZE . MAY HAVE NOTCH IN COR
NERS, OTHERWISE NEW CO ND ITION.

PCBOARD 11.50/SHEET, 2/ 12.95. ADD SHIP
PING, I LB . PER BOARD.

POWER SUPPLY NEWS; OUR 12 VOLT--8 AMP PO WER SUPPLY, FEATURED IN THE MAY ISSUE OF l.l. MAGAZ I NE, IS ONE
OF OUR ALL-TIME BEST SELL ING KITS. WE RECENTLY IMPROVED THE UNIT BY ADD ING A PREC IS ION 723 REG UL ATOR ,
AND IT TESTED OUT SUPERBLY ON THE BENCH. HOWEVER, A FE W PEOPLE WROTE US SAYING THAT WHEN OPE RATED IN
THE PRESENCE OF A STRONG RF FIELD , THE POWER SUPPLY SIOEMED TO MYSTER IOUSLY SHUT DOWN, AS IF IT HAD
BEEN OVERLOADED. tO IUY , IRV SANDERS, WROTE IN TO SAY THAT HE FIGURED THE PROBLEM WA S DUE TO RF GE TTING
INTO THE CURRENT LIMIT ING NETWORK OF THE 72J. WE WOULD SUGGEST THAT OWNE RS OF OU R HEFTY 12 VOLT SUP
PLY ADD TWO .001 CAPACITORS FROM PINS 2 AND J OF THE 723 TO GROUND, AND A . 01 DISC CERAM IC ACROSS THE
OUTPUT OF THE POWER SUPPLY. TH IS KEEPS RF AWAY FROM THE CHIP, SOLVI NG THE PROBLE M. IF BY ANY CHANC E
YOU DON 'T HAVE ONE OF THESE HANDY BENCH/LAB/EQUIPMENT SUPPLIES, THEY 'RE ST IL L AVAILABLE FOR $20.95 •
SHIPP I NG FOR 8 POUNDS. GIVE us YOUR STREET ADDRESS SO WE CAN SH IP IT UPS .

OTHE R NE WS: REMEMBER THE " WE-NEED-A-NEW-TYPEWR ITER" SPECIAL OF A FEW MON THS BAC K? WELL, WE GOT THE NEW
TYPE WR ITER . THANK YOU VERY MUCH!
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and
Motorola. ENDS

We have limited quantities of the following goodies, which we
offer at a cut rate price to make room for more goodies.

MOTRACS U43HHT·1100 152 to 162 MHz, thirty Watts output. Transis
torized receiver and power supply. Trunk mount, with cables and control
head. Regularly $240.00 only $200.00.

T·POWER U43GGT·3100 152 to 162 MHz, thirty Watts output. Transistor
power supply. With private line squelch. Trunk mount with cables and
control head. Regularly $145.00 now only $125.00.

MOTO RCYCLE RADIOS D33BAT 152 to 162 MHz. 10 Watts output.
Transistorized receiver and power supply. Front mount, less mike & power
cable. Only $50.00.

Ouantities are limited, please specify your second choice.

SEND A CHECK OR MONEY ORDER TODAY TO:

DU PAGE FM INC. P.O. Box 1 Lombard, III. 60148
312 627-3540

TERMS : All items sold as is. If not as represented ret u rn tor exchange or refund (our option)
shipping charges prepaid within 5 days of receipt. Illinois residents must add 5% sales tax.
Personal checks must clear before shipment. All items sent shipping charges collect unless
otherwise agreed . Accessories do not include crystals. relay or antennas.
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$ . 90
$1.1 0

Rectifiers
YARO FUll -WAVE BRI DGES
VS447 ZA 400V
VS647 2A 600V

MRSIO Rect ifi er SOV

25K Trimmer
PRI NTEO CIRCUIT BOARD TYPE

EACH $.20 10 FOR $1. 50

Dm
S HEET

SUPPLISD

IA s . 10

Specia l 81 I: Hex Inverter
TTL OIP Hex Inverter; pin interchangeable with SN
7404. Parts a re brand new and branded Signe t ics
and marked -Sl I .-

EACH $ . 16
10 FOR 1.50
100 FOR 14 . 00
1000 FOR 110 . 00

~ ...'"t y1 .lli!l: Trimmer
~ 7-Segment Readout

RCA Numit ron
EACH•• ••••••••• •! 5. 00

SPECIAL: 5 FOR $20.00

DR2010

I2-PIN DIP
Three di 91 t s wi th right-hand decf ma1
Plugs into alP socket s
Simi lar to (l ITRONIX) Dl337
Magnifi ed di git approx imat ely . 1"
Cat hode for each di git
Segments ar e parallel f o r lJIJ1tlple

operation

5-10 IotA per sel}llent t--iiiOij"j"ii-:;c'iiiIii:t.:r-1-:;=--:-~~~~~~~~~J~JG!2:===~EACH $1 .75 4 (12 DIGITS ) $6. 001

1024 Bit Memory
1024 Bi t Fully Decoded Static HaS

Random Access Memory LED's

I AMP RECTIFIER
EAOI s . 15

IN4007 lr:Y PRY
SALE 10 for $1 .00

10 OR MORE $1.00 EACHEACH $1 .20

MAN 4 7-Segment, 0-9 plus l etters .
Ri9 ht - hand decimal poi nt. Snaps i n 14
pi n OI P socke t or Molex . IC voltage re
qui rement s. Ide a 1 for desk or poc ket
ca lculators~

S . 45
.65

3.25

$ . 30
10 FOR $2.50

$ .35
10 f OR $2.95

CM OS
S .45 C04023

.45 74C20

.45 74C160

.45

KV50 Red U1ftting $ .20 I ===~=~===-- ~
10-4 HA 9 2V 10 FOR $1.25 ~

G:J; :
MV5024 Red TO- I8

High Dome ck
MY IOS Vis1ble Red
5-7 MA 9 ZV

C04001
C04002
C04011
C04012

PRY PRICE
100..... . $. 10
200. . ••• . . 15
400. . . . . . . 18
600 23

PRY PRICE
800 $.30
1000. . . .. . 40
1200. . . •• •SO
1500• . • • • •65

. t I' - ".... , ,. ~ .

Soards supp li ed separatel y @ $2 .50 pe r di gi t .

N EAR SL 1
Precision ti mer .. . .. . . . . .. .. .90
Phase l oc k l oop DiP 2 .95
Phase lock l oop DIP 3.00
Phase loc k loop 2 .95
Func t i on genera tor TO-5 3 .50
Tone decoder TO- 5 3.50
Popular Op Amp DIP 40
Voltage compa ra t or DIP 60
Dual compa rator DI P 4 5
Precisi on vo l tage regulator DiP ...• • • 1 .00
Op amp TO·5/MI NI Di P 4 5

NE555
NE560
NE561
NE565
NE566
NE567
709
710
zn
123
741

148 Op Amp TO-5 SO
CA301S 2 Isolated t r ans i s t or s a nd a Darli ng

t on-connected transi stor pal r . •.. . . 1.00

CAJ045 5 NPN transistor a rray 1. 00
LMloo Posi tive DC regu la tor TO-5 1.00
LHI05 Vol t age regu l a tor 1.25
LM302 Op ~ vol t age foll ower TO-5 .•• • ...•• 1. 25
U4308 Op Amp TO-5 2.00
LM309H 5V 200 MA power supply TO- 5 . • • . . . . . . • 1. 00
LM309K 5V IA power supply module TO-3 1. 0 0
l M3 11 Compar a tor Mi ni I 1 .75
lM370 AGC amplifier 1. 75
l M3S0 2-Wa tt Audi o Amp 1. 75
LH1595 4-Quadrant mul t i plf er 1 . 70
MC1536T Op Amp · 1.35

7400 .20 74H51 . 25
74HOO .30 7453 . 20
7401 . 20 7454 .20
74HOI . 25 74L54 .25
7402 . 25 74L55 .25
7403 .25 7460 .16
74 04 .25 74L71 .25
74H04 . 30 7472 . 40
7405 .30 14L12 . 60
1406 .40 1413 . 35
7408 .30 14L13 . 75
74H08 .30 7414 .45
7410 .20 14H14 . 75
1413 . 75 7475 . 80
1411 . 40 7476 . 55
1420 .20 14L78 .70
14L20 . 30 1480 .'"
14H20 . 30 7483 .70
74H22 . 30 7489 3.00
7430 . 20 7490 1.00
14H30 . 30 7492 . 65
14L)0 .30 7493 1. 00
1440 .20 1495 . 65
14840 .30 74L95 1. 00
14102 1.00 74 107 .35
7441 1. 50 74 145 1.25
7450 . 20 74180 1. 00
74850 . 30 7419) 1. 50
7451 . 20 74195 .65

7400 Series DIP

DiODE ARRAY 10-1N914 silicon
signa l diodes in o ne package. 20
l e ads spaced . 1- ; no CO!JlJlOn connec 

tions.
EACH••. .• $.29
10 FO R $2. 50

8-Pln $ . 22

14-Pin $ .26

16- Pi n ...• ..• •$ . 30

24-Pin ...... .. $ .75

40- Pin... .. • .. .. $1.25

Money back guarantee
o n all goods :

$2 .49
$1. 00

$12.95

High Quality PCB
Mounting IC Sockets

S-P I N, 14- Pin. 16- Pl n and 24-Pin PCB
mounting ONlY- -no wl re wrap soc ke ts .

All I C· . are new and t ully tes t ed . LAad.
are plated wi t h 901d o r solder . Order.
to r $~.OO o r .ere wi l l be .h.pped prepaid
Add S . ~ s f or ~andlinq and poataq. tor
..-Iler orders, re . l d. n t . of California
acld .ale. u .x . IC o rdera a r. .Mpped
with i n 2 workday.--k!t. are a~ipped wi. t h
, n 10 day. o f r e ce i p t o f o rder. $10.00
.in~ on C.O.D . · ••

Mail Orders t o: Phone
P. O. Box 41727
Sacramen to, Cl\. ( 91 6 l 334-2161

9584 1
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SINGLE CHIP ASCII ENCODER

A hot item today. We furn ish full data booklet
with each order. $10 each 3 for $25.00

8 CHAN MULTIPLEX SWITCH
Solid s t at e 16 pin IC MOS. 8 c ha n nel w/output•
enable control & one-ct-etqhr decoder in chip.
With d a ta. Fairchild 3705. . .$5.00

RC OSCILLATORS

$9.00, 3 for S25.00

PHOTO·STROBE
Made for I nstamati c b u t useful o n a ny c a m e ra
with instructions pro vid e d. Info a lso on trick
uses. a u to m o t ive st ro be, s lave strobe. automo
tive stro be, Psychadelic repetitive strobe. etc.
Comple te w it h c ha rger & Nickel Cadmium
batteries.

Beautiful AM·F M Stereo Mult ip lex radios made
to sell in the ove r $ 100 range. Picture shows
typical unit. Solid state. AC powered, made for
famous US ma n ufa cturer. Ship wt 10 Ibs.
S35.00

16 pi n Ie ch ip contai ns 4 AC osc . Ideal for
touch tone e ncoder. TCA 4 30...$5.00

BELLTONE PAGER

Ge nuine "Ma Bell" be lt cl ip
radio rece iver beepe r. Pic ks up
specif ic radio signa ls in 35
MHz area. encoded by inter nal
reed encoder . Seems to be a
.. natu ra l" for construction
jobs, in-plant calli ng. An in ter
esting experimental gadget.
Self contai ned antenna, adjust
able coding by shifting wires
o n codi ng module .
#SP-125 S5.00 each,6/S25.00

P.O. Box 62
E. Lynn MA 01904

Ple ase add ship pi n g cos t o n above.

Desk top calculator by 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

Dual 16 bit m emo ry. seria l MOS by Phi lco TO-5
case. brand new with 2 pa g e specs .

# PLR 532 $ 1.00 each $1 0/12

DUAL 16 BIT MEMORY

CALCULATOR CHASSIS

For console installation, w/face pla te, no
knobs. Stereo amplif iers fo r ta pe o r turnable
playbac k. S15.00
Pair of ma tching speakers w/xfmrs for above

S5.00

AM-FM RADIO

Fully assembled pocke t calculato r chass is with
calculator ch ip . Uses LED readouts not includ
ed. ~.OO

COLUMBIA 4 CHANNEL sa

LED READOUTS 5/$1.00!
The price is not a mistake. We have so me hobby
variety with some segments out . Ukinbuyem
for as low as 5 for $1.00

Solid state sa 4 cha nne l aceo ter, 2 amps built
in. Decodes 4 channel o r sy n thesizes 4 c hannel.

$20.00
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KEYBOARD $35.00
One of the nicest keyboards we've found . Mou nted in
modern design wood grai ned enclosure for desk-top use.
Magnet ic reed relay bou nceless keyswitches. Encoder board
mounted within. Fine Biz. for Morse Code Generators 
TV Ty pewrit er - computer term inals, etc.

7 Ib #SP·153L $35.00

•

• •

GENERAL PURPOSE POWER SUPPL Y
Well designed tran sistori zed, regulated power supply wit h
many uses. Each voltage adjustable by pot. Each vo ltage
fused. 11 5 volts ac input . Output (minus) 12 volts at 1/3
Amp, 12 volts (plus) at 3 Amps, 6 volts at 1 Amp. Three
output voltages. Many uses .. . as battery charger, op amp
(plus & minus 12 volts), 5 volt lagic (adjust 6 volts to 5
volts), operate your car radio , tape player, CB set in t he
house, etc. A commercially bui lt supply for less than t he
price of k it.

10 Ib #SP·152L $ 12.50 5/$50

AIR COMPRESSOR $22.00
Diaphram compressor brand new surplus from the corn
puter industry . Built-in 11 5 volt ac motor ball bearing for
long life. Puts out 17 PSI with volume 0.7 SC FM. For
general paint spray ing, air clea ning, bubble bath for PC
etching tank, etc. Many uses in lab or home.

14 Ib #SP-148L $22.00

ANTIQUE SOUNDER
Takes you back to the Pony Express days. A ge nu ine
antique relic dating back to the old days. A real beauty,
polished brass, wood base, bri ght and shiny new despite its
age. In origi nal packing as issued to t he US Navy Dept .
Already worth more than our aski ng price . Makes an
unusual gift or desk top conversation piece for the man
who has a lmost everything.

#SP·115 $1 5.00 2/$25.00

SPE RRY 9 01 GI T DISPLAY $2.50
180 volt 9 digit, 0.25 inch height character. Bra nd
new and we include free wit h each , th e $ 1.50
mating socket. The price an astounding new
low . . . $2. 50

#SP·145 $2.50 5/$1 0.00

Please add shipping cost on above.

FREE CA TALOG
P.O. Box 62
E. Lynn, Massachusetts 01904
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MULTI- 2 0 0 0
IF YOU'RE GETTING
SOMETH ING GOOD

GET A LOT OF IT !
THE MULTI-2000

IS A LOT OF RADIO I

FEATURES
• PLL synthesizer covers 144-148 MHz in 10kHz steps
• Separate VXO and RIT for full between-ehanneltuning
• Simplex or + 600 k Hz 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 lOW output
• Separate S-/power and frequency deviation meters
• Bui lt-in test (call) tone and touch-tone provision
• Excellent sensitivity 1.3 uV for 12 dB SIN AD)
• Superior immunity to crossmodulation and intermodulat ion
• Introductory price: $695.

Radio Electronics
386 Main 51. , Medford, Mass. 021 55



.210• •12$
Micro

8 •.....-
8 Y.llo ....

Am'"

.240x.200
Medium

§. oO
Y.lto....
Cr ..

BAmbor
C;. a'

XCITONI

0 $ 4 9 5 . ·VOLT NICAD
• POWIER PAil

Ind ud•• " " A" c..n n.".d
b .Uer\.. ~ ookod up 10 Il l ....
f OU 6 ·"0I'a 10 ' .11 1).1'' ' 01
.n.rKY u...... The b..t bal_
t ...l.. m.de . R.ch.rc••hle .

MICROPROCESSORS!
ROMS! RAMS!

MEMORIES!

.340ll.160
Medium

§. oO.....
V.II.....

a A...ber

.340x.2
J",mbo

B•••c ..

8 Y.llo....
Ambe.a CI• • •

o 6006 M ic.op'oc.. uo• . . . . . . $ 44.00

B6060 Super 8 008 2 50.00
2102 1 0 2 4 S i a lic RAM . . .. 3 .95
1101 256 bil RAM . . . . . .. 1.50
11031 0 2 4 bit RAM 2 .• 5
MM5260 10 2 4 R AM . .. 2 .95
MMS262 2 041'< bil R AM . . . 6 . 50
2513 Charact ..r g."..rato•.. 12. 50
MM5203Q F..ne..ble PROM . 1 e.95
MM5202Q E.aeeabl .. PROM . 19.95
170211. E.aee.ble PROM .. ' • . • 5
6223 P.oltr. m m abJ.. RO.\{ .. 2 . • 5

MONSANTOI
L1TRONIXI OPCOAI

5 for $1

~
~////' L,=:::::'--::--L,,!!-=::..,..J

Micro (Allill') MY-SO style0 - 0 MV·50 CI 10 'or $1.o MV-55 Red 6 tor $1 .

Typo S1.. Colo. Sal. 3 t or •
SU·l . 3 3 Had $1 .• 5 $5.00
SLA·l . 3 3 co..... 1 .'5 5 .00 SLA ' 1SLA·l . 3 3 V.llo.... 1 .95 5 .00
SLA·3 .7 Cr. ... 4.95 12.00
$LA_3 .7 Y.llo.... 4 .95 12.00
707 .33 R.d 1 .95 5 .00
70411. .33 R.d 1.95 5 .00
701C . 3 3 R ed 1.50 3 .00o F'NO ·70 . 2 5 Rad 1 .50 3 .00 5LA_JI

A--Common Calbod... o t b Common Anode
B--Wltb b ubbl.. map.l tl .
~Plu. 0 ' Minus I

7-SEGME"T REAOOUT SALE!

LlTRONIX "JUMBO'S"
• SIII.'•••I~. , 1 " 3 /4 X 5 /1S
• Duals . 1• • : .8 x .9 x .2 9
• 7 ·S-ament, 25·mll. p.r .......m:

Typo Sb. Colo. Sal. 3 'or

§721D .8 RocI $5.95 515.00
7271E . 5 Rad 5 .95 15.00
746,. •• Rad 3 .95 11.00o 747 .6 Rod 3 .95 11.00

D-Plus or Mlnu. 1 plu• • digit (1 1/ 2 di g ih)
E--Du~dilt.U

F-Plus o r M IIiUB 1

POLVPAKS
P.O.80X .42 ... LYNNFlILD.MASS.01 •• 0

OH

0 5 5 8 ~':~
2 for $1

Sa'" .e""a till
OCT. 15. 1975

XENON
FLASH
STROBEITUaBE

, $1.95

pH•

~
.0

'00
200
200

8
•0 •
.00
000

NATIONAL
LM·340T VR'•
• fO·3:10 c ..... ' ' ''
• POSItiVI[ VOL f AGI[

$1.75 Each
•• JI- ' .... ,0 ...

".... Vollo

~
l. AII . :J40 . 05 f 5 ..
LAII ·:J40 ·0e f e ...
LAII .:J40·0ef e y
LAII · 340 .12fl~ y
LAII ·:J40.I,fI5 ..
l.AII ·:J40·1 8TI 8 y
LAII ·J.O·~.f3. y

uBLASTAWAY"
0" 1"4000

RECTIFIER PRICES

~ )="
Tr'P" PlY sal.

a "NA.OOl so "0 f_ 4SCa lN4OO2 100 10 f_ 5SC

~
lN4003 ~= l~ ~~;~t::gg; 600 10 'f~ '.~

0 0 6 60010 -
••• .000 10 for 1.29o lN4007

"DIP"
$5 .50

5 .50
5 .50
5 .50
5 .50
3 .9 5

f.A!';'" TO f' l:T TOCETHf:R' YOlO ~. " i. _ .. Im.",n~
a n , • • ,• •.,.. 1.0<11 i, _Y .1I:G'l1.ll:Ii :I
CM'''S _ • JII:ADOUTI Ho.. ·• ' loa ' fo' .'m ....e .. '! "...
2 1oIe"'0., kHO .r. lol S .'IIem_, SIO,,,. and IICl~

Memo , y fl • • • " f>r qu " u ~.." linl '''r ';nlll . no
d, opl1& 7 k.y i . 10 ron b." , hi• . Tou .
dl .ploy on .. onr l . lo .. .. 011 n •••o nd••n • • th I."
~""" 'ion lI y Mp,uolo" " n " hy. th d iopl.y ,.
ru tu ••d ! CAP ' A N .... 11 bolla,i•• . Rod " .... ;m.l 0"1>0'"
on 1. 11 In oho .. w hoo 1>0 " .., 1 01 • • p l.., ..m.n~ o r
. h. <. ' n" . flu " ,mal, ("In', C_ . , P....u • . ~nd
arn ......." .. h. , lo " ........ bll•• • 0 '0 l..I.I>. ... " .. .
...,..h • •• a.. 1\'. • • 3 • • 2" .t to-h , • I . • "
, , _ ••icl4o o f ana ..I• • d .oplo y ... _ 1 black cue. N,ll ,
UA. , , .... "". . ......... "'-1. _ . 0"<1 , _ , "" ~..ll ,
i lo ... ,n'o .0' _ ...... lw.~f~......... ~..... [ '0·
~ ""~..,..... "'~' ",.I "'.'.",,"on boo.,., ..... """· '0·....·boo.. AC/DC t_1
.IT ''''CLUDII:S, ~..... 22·~., ~.,bo••d ~i' . ON . OfT
. .."~h I p... , 01 k..,boa.d ! VC board d ....~ . and m. m,,, y
ul~ ~I.' ''r ~hip• . g·dIC" " b..bbl." ";acnifi • • U : D a, .
a,... , eobl•. .I.e ..dap••• Ja~~ ,I, w " oo. b a tt• • , ~ ~ 6
b .. '.n, ~ a rd d,apl.,. ,n.,.".tlon and p,~"....1 "u p.h.
. '~P ~on.."~., ,,,,, boo. I.,

.. ·F' ....c:tlo..
Arithmetic:

.. :1:1 IIlIl:YSI

LED MITY DIGIT uDCM'S"

BUY ANY 10
TAKE 15%

.........•..." ....,..
BUY 100

TAKE 15%
O S N 7 4 1 2 2 .48
a SN74123 . 8 5
O s N 7 4 125 .5 9
o SN74126 .59
O S N 7 4 132 1.7 5
O S N 7 4 1 4 0 2 . 1 0
a S N 7 4 1 4 5 1.0 5
a SN74148 2.25
a S N 7 4 1 5 0 .98
O S N 7 4 15 1 .7 5
O S N 7 4 t 5 3 .90
O S N 7 4 1 5 4 1.3 5
a S N 7 4 1 5 5 .95
O S N 7 4 156 .95
O S N 7 4 1 5 7 .9 5
O S N 7 4 1 5 8 .9 5
a SN74160 1.35
O S N 7 4 1 6 1 1.2 5
a S N 7 4 1 6 3 1.3 5
a S N 7 4 1 6 4 1.5 0
a S N 7 4 1 6 5 1.5 0
O S N 7 4 1 6 6 1.5 0
O S N 7 4 17 3 1.4 5
a SN74174 1 .39
a s N 7 4 1 7 5 1.3 0
a S N 7 4 17 6 1.20o SN74 t 77 1.20
O S N 7 4 180 .95
a S N 7 4 18 1 2. 9 8
a S N 7 4 18 2 .7 4
a S N 7 4 184 1.9 8
a S N 7 4 185 1,9 8
a S N 7 4 19 0 1.4 0
a S N 7 4 19 1 1.4 0
D S N 7 4 192 1.2 5
O S N 7 4 193 1.2 5
D S N 7 4 194 1.2 0
a S N 7 4 1 9 5 . 8 5
O S N 70 4 1 9 6 1.8 0
a S N 7 4 1 9 7 .9 0
a S N 7 4 199 1.7 5
a S N 7 4 2 0 0 4 .9 5

CLOCIl CHI ..S ON A

~
MMS311 6 -dlll:lt 2.·P'"
IIIIIMS312 . _dill: lt 24.Ph.
MIIIIIS313 &_d••lt 2.·P1..
IIIIIMS314 6 ·dlalt 24-Ph•
MIIIII5316 ~.dlll:lI 4O.PI....1.....

o MM5:Jl. ' ...0.1.....

o SN7462 $.22
o SN7470 .2 9
D S N 7 4 71 .4 9
O S N 7 4 7 2 .29
O S N 7 4 7 3 .36
O S N 7 4 7 4 .36
O S N 7 4 7 5 .5 9
o SN7476 . 3 9
a s N 7 4 7 8 .7 9
O S N 7 4 8 0 .52
O S N 7 4 8 1 .99
o SN7482 .8 9
O S N 7 4 8 3 1.25
a S N 7 4 8 5 1.25
a s N 7 4 8 6 .3 7
a SN7488 3 .95
o SN7489 2 .45
o SN7490 .5 9
O S N 7 4 9 1 1 .10
O S N 7 4 9 2 .59
o SN7493 .5 9
o SN7494 .9 5
O S N 7 4 9 5 .7 9
a S N 7 4 9 6 .79
o SN741 00 1.40
O S N 7 4 1 0 4 .4 4
o SN741 05 .4 4
O S N 7 4 10 6 .5 2
o SN741 07 .4 4
O S N 7 4 1 0 8 .8 !)
o SN74112 .8 9
O S N 7 4 1 13.8 9
O S N 7 4 11 4 .8 9
O S N 7 4 1 2 1 .49

PRICES INPOLY PAKS SMASHES
~CALClJLATOR'PRICES

o

_.'- .....

$.16
.f'.f.
.1'
.19
.19
.3'
. 3S
.19
.1'
.1'
.2 '•••1.65
.34
.34
.16
.4'
.2'
.2'.2'
.2'
.16
.2'
.4'
.3 4
.3 4
.l6

1.00
.7.

1.25•••1 .15••••••.16
.17
.17
. 17
. 17
.2 2
.17

9-FUNCTION. 8-DIGIT
MEMORY CALCULATOR KIT
It's the easiest multi
function kit today!
• DOUBLIl MIlMORY
.. ".rc...t . C_slll.. t.

DI .... '.r R••tore

LOWEST
U .S.A .!

o Same as above except uses MAN·6 ....$9 .9S c......,..... S1•• ' 0.6

SN7400
IS N 7 4 0 1
I S N 7 4 0 2
\ S N 7 4 0 3
I S N 7 4 0 4
I S N 7 4 0 5
J S N 7 4 0 6
] SN7407
] SN7408
] SN7409
JSN7410
] S N 7 4 1 1
] S N 7 4 1 3
] SN7414
] SN7416
] SN7417
] SN7420
) SN7412
) SN7423
J SN7425
] SN7426
] SN7427
J SN7430
J SN7432
J SN7433
o SN7437
a SN7438
D S N 7 440
a S N 7 4 4 1o SN7442
o SN7444
o SN7445
o SN7446
a S N 7 4 4 7
o SN7448
O S N 7 4 5 0
o SN7451
o SN7452
a s N 7 4 5 3
a SN7454
a SN7455
a SN7460
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*Reader se rvice inqu iries not so licit ed . Corres
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requests .

St at e Z ip

Coupon expires in 60 days • • •
A ::: Nex t h igher freq uency may be usefu l also .
a ::: Difficult c ircu it thi s period .
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YAESU FT-l01E TR A NSCEIVER

01117, meee radio

froDl e

Are Yaesu 's FT -1 0 1's the finest all- PEP. Globe-circling power on CW
around t ransceivers in the world? and AM. 160 to 10 meters range.
Yes - and now the best is even 0.3uV receiving sensitivity . And
better. The new FT- l 0 1E includes one very important feature you never
a potent R. F. speech processor. Plus want to forget is the famous Yaesu
improved, easy-to-use lever switches. warranty, st ro ng dea ler network and
A more ref ined clar if ier contro l convenient serviceability.
fo r push-button , independent If you 're a ser ious amateur,
clarifi er operation. T here's also a you're always look ing fo r more radi o .
160 meter crystal included w ith out A nd the FT-101E is just that. $749*
ext ra charge. buys you a mi llion buck s worth of

And all the other fea t ures that enjoy ment. See your Yaesu dealer
have made the FT- 101 series of t ran- or wr ite for our ca ta log. Yaesu
sceivers among the wor ld 's most Musen USA, Inc. 7625 E. Rosecrans,
popular are st i l l here: 260walts SS B No. 29, Paramount , Calif . 90723.

* FT-I O] EE (less
processor): $659 .



) i

Problem Your local cl ub has decided to put up a repeater, but
funds are limited and you know that an old commercial
tube rig converted wi ll work but never wi ll be first rate.

Solution "The Life Saver" - A state of the art completely solid
state repeater. Complete including CW-ID, control cir
cuitry, power supply (12V 12Amp) and all hardware.
Packaged to take up to 25,000 microvolts before desensing.

PRICES

Kit $364.95 Factory wired and tested $595.00

Need Cavaties? With kit or wired and tested repeater, add $399.95 for
commercial grade 6 cavity system.

hI en••neer.n. fA
320 WA. TER ST . • PO BOX 1921 • BI NGHAMTON. NY 13902 . 607.72)·957. ~

DIVISION OF BRO WNIAN ElECTRONICS CORP.


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194

